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INTRODUCTION 

控坐監旦旦旦

Land end。當觀念nt

America 
and catt1e 主n tro且ica1

Tropica1 A血er1ca has some 800 盟主 11主on
hectares of significantly under­
uti1ized savannas and forests , 
two-thirds of wh1ch have acid , 
1叫個fertil1ty s011s (Oxis01s and 
Ulti餒。1s). The tropica1 savanna areas 
(80酷e 250 million ha) have great 
agricu1tura1 potentia1 because of 
their abundant solar radiation. 
a是equate 宮ainfall an挂 favorab1e
temperature regimes for exten是e是

單rowing seasons. 1n 觀ost of the area. 
topo軍官aphy and 80i1 physical pro­
pe言t主es are a1so 惡enera11y favorab1e. 
Parts of the forest areas (100-150 
隧l1 110n ha) a1s咽 have high agricu1-
tura1 potential; however. they are at 
high environ血enta1 risk. given current 
practices and avai1able technology. 

The catt1e industry in tropical 
America i6 by far more i由portant than 
in any other tropical region of Africa 
an是 Southeast As ia. The tota1 herd 1n 
tropical A血.erica today is esti田ated at 
over 250 mi11ion head of catt1e, 
roughly 20 percent of the world's 
catt1e population. 

Co綠sumption of beef and milk in this 
continent i6 clearly hi草her than 1n 
other tropical regions of the world. 
The avera草e year1y consumpt圭on of 1岳

kg beef per capita (安逸滋事e 7ω38 kg) in 
this region is sign主ficant1y higher 
than in Africa and Asia , and about 
two-繭.thirds that of Europe. The 
overriding impo畫tance of beef and milk 

in food expendltures a認d their growing 
demands i玄之重 ropica1 Amerlcan urban and 
rural populations have a180 been 
documented. Beef and mi1k are the 
ma主n component8 of food expenditure 
for a11 inco祖e 1eve1s. but espec1a11y 
among the 10wer 1ncome strata of the 
popu1ation. 

The urbanlzat10n process 
Urbani忽atlon has lncreased at an 
average rate of 20% throu草hout
tropica1 蟲揖er主ca durin草 the past 25 
years. 1n tropical South America a誰是
Mexico , urbanlzatlon 1ncreased on the 
average from 在6% 1n 1960 to 67% 1n 
l 雪85; 1n Centra1 Amer1can countries. 
the 1ncrease was from 3雪 .5% to a1most 
59% • 

The prev1ous1y unnoted povεrty of 
rura1 areas 18 belng transferred to 
the citie容 becoming more and more 
evldent as the slums grow at the edges 
and in the centers of most clties. 
These eConOm1ca11y marginal or 
lnfo言聽a1 societies are. 主n fact. 
poorer 1n ab恕。1ute ter聰給 than the 
rural ones. At the sa輯e ti祖e. they 
are now 都是這 wi11 be , even 醋。re 80 in 
the future. 1n a stron墓 er position to 
br1ng pressure to bear on po1it圭C主ans
an社 soc1ety for a drastic change 1n 
wealth distribut圭on. A chan草e towards 
more balanced societ1es would benefit 
both the poor urban and rural secto玄g
with h圭草her incomes and better opt圭ons
to 主誼prove their nutrltlon. τhis 

woul是主n turn further 1ncrease the 
demand for beef , mi1k an是 other
sources of ani酷a1 prote1n. 



Colonizat: ion 
Parallel to urbanizatiol室 another
pheno品enon 16 occurring叫“pOl'u工ation

migration. The lan是1忿忿怠. mostly rural 
populat10n is 錢。vin草 act圭.vely 1nto 
marginal frontler areas. 1t i8 on主y
natural that the 穗ajority of !:hese 
se!:!:le玄s are attracte社 to the more 
favorable. and 1ess costly frontiers: 
areas with abundant water. such a8 the 
tropica1 savannas and rainforests. 

τhe savannas are initially occupied by 
we11-to-do ranchers. Spontaneous 
colonizat10n by the poor i8 very 
diff1cult in th1s ecosystem due to the 
poverty of s011s and ori島ina1

vegetation. The rainforest. after 
infrastructure is deve10ped to 
integrate ter宜itories or to open 
access to ti.祖her and 011 exploitatio訟，
becomes hi草;hly attractive to settlers 
because of the apparent hi惡her 怠。i1
ferti工ity OCCl丘吉in草 after c1earin在 and

burning of the ortgina1 bio!認ass.

Lo草gin章 shifting cu1tivat10n 至1茲通

cattle are the main pro挂uction 翁ystems

in these areas. 

Populat10n growt:h rates are currently 
much higher 1n humid tropical regions 
than in the rest of Latin American 
countr1es. Settlers are active1y mi­
grating to these areas. a6 in the case 
of Rondonia in Brazil (8.6% growth 
rate) and Ucayali in Peru (7.9% growth 
r ate) ; i. e. • about threefol是 the
respective national figure of 2.7%. 

Despite the fra車i11ty of the env主ron 偏

重起ent and un翁u8ta主nabil主ty of ex18tin囂

far聽1ng systems with availab1e tech“ 

no10車y. 主主觀1St be rec。在n1zed that 
this acce1erat1n皂 co工on1zation of the 
humi尋 tropics i8 a socioecono認1c phe­
nomenon that cannot be 19nored and 1s 
difficult to 5tOp. 工t is partially a 
technica1 proble咽 that needs to be 
solve社.

Redistr1bution of land use 
Populat1on growth and redistributlon 
in tropica1 A祖erican societies have 
led to pressures on 1and distributiβn 
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and a草ricultura1 production systems. 
1ntensification of land use and 
expansion of crop production on pr1盟怠
工an是s are pushin草 catt1e product主on
systems i給to 體argina1 and frontier 
areas. where 1and has a lower 
opportunity cost. For example. cattle 
populations ln the developed 501且 the主n

Brazilian states of Rio Grande do Sul 
and Santa Catarin.五 comprised 23.8% of 
the national herd in 1940; whereas in 
1985 th1s contribution was reduced to 
on1y 12.7%. On the other hand , cattle 
in the Cerrados states of Goi草s and 
Mato Grosso (with predominantly ac1d 
and poorer 80116) increased from a 
small proportion of 15.3% of the 
national herd in 194位 to nearly 
one-third of the Brazi1ian catt工e

population in 1 會85 (Figure 1a). 
Similar1y the Va豆豆e del Cauca. wheτe 
C1AT headquarters i5 10cate蓮，
accounted for 7. 在踅 of the Colo盟bian

herd in 1950; 1n the predo龍主nantly

poor acid 60i1s of Meta (Llanos). the 
catt工e popu1at1on has increased 
significant: ly from 0.6% to 6.1%. 1n 
Caquet屋， a hu盟id tropics regioτ益 the
cattle populatíon increase晶 from 1. 4% 
to 5.5% of the nationa1 herd dur1ng 
the same period (Figure lb). 

1t 18 clear that marginal and frontler 
regions wlth poor acid 80116 are 
increasingly being incorporated into 
the countries' agricu1tural productlon 
base. The resulting 10wer produc­
tivity of the ca t: tle industry on these 
lands. as we11 a8 the lack of sustain­
abi1ity of existing production 終于怒tems
a但是 e泣.vi言。2盟ental fra思主11ty. 主s a 
major concern. 

const玄aints to productiv主ty an挂

sustainabili ty 
The main constraint for the expan移 ion
of sustainable cattle production 
systems on these marglnal lands 18 
an1mal nutrition. The most efficient 
and co咽ll10n way to produce beef and 
milk on these lands is through 
grazing; however. the natural 
productivity of these lands i終

pre吐omiτ1antly poor in forage quantity 



軒說 qua1圭ty. The nee是 for new pasture 
techno10gies 1s obv主ous; however , 
far孤ers have on1y 11祖ite晶 reSources to 
invest in new techno10gies even when 
the f1uctuating re1ationship between 
the price of outputs (beef and milk) 
and 1nputs (fert11izers. seeds , 
mineral 悠a1t皂. machinery) 1s 1n their 
favor. Prices are greatly lnf1uence這

by politica1 垂ecisions that often 
f1uctuate between benefit1ng farmers 
or 1ndustry and/or consumers. Given 
the shift of the cattle indust主Y to 
margina1 and front1er areas with 
deficient infrastructure , the farmers' 
econ01llic s主tuation i扇 further ag­
gravated by highe宮 transportation

cost!器，

Consequently , if new , app主op主iate
techno10草y to increase pro社uctivity of 
1and and anima18 in a sustainable 
manner i8 to be adopted , it must be 
based on limited use of purchased 
inputs. The techno1。車y avai1able in 
the past , base是 on tra是itional

co街聽eτcial pasture spec主es and 
intro垂uced cultivars se1ected 
elsewhere , fai1ed under the soi1 and 
biotic constraints of the savannas and 
humid tropic regions of thi結

continent. 

Rational institutions participation 
Given the i前portance of the cattle 
indust主y in tropical A體er主C忍， as we11 
!lS the lim1tations it faces 1n the 
1ncrease是 uti工ization of marginal an社

frontier lands with predominantly poor 
acid 80i18 , the countrie8 in the 
region are spend1ng important 1eve18 
of resources (1.e.. personnel , 
infrastructu雲忿 忿悅。但主ational funds) 
to resolve constraints assoc主ated with 
the cattle 主ndu更多try 圭n these areas .. 

After recognition of the need for in 
位tu pasture techno1ogy develop甜ent in 
1979 , the National Institutions , 
together with CIAT , jointly developed 
the International Tropical Pasture 
Eva工uation Netwo古k (RIEPT) to 
conso1idate a 蠶ajo室 cooperative

resea玄ch effort for development of 笠lew

。-3

pasture techn010惡y options base述。n

adapted grass !單純毛i 1e草也包e ger當p工asm.

The RIEPT is a mechanis器。f
cooperation with and among the 
Nationa1 Institutions which a110w認 the

use of comparative advantages among 
the participatin車 institutions. as 
we11 as capturin草 1arge economie館 of
怠cal傘 1n order to fac主litate an 
eff圭亞ient at竟是 effective pa忍ture

research and development proce發移 for 
the poor acid soi18 of the margina1 
1ands of in trop1c!至1 血且erica.

General Pro且ram Goa1s 

Base是 on the foregöing ana1ysis öf 
constraint發. the goa1s öf the Tropical 
Pastures Pr勾當鶴 (TP吟， are: 
1. To 1ncrease productivity an是

sustainability of pasture-based 
production systems in 論argina1

acid 50 i1s of the subhumid and 

2. 

3. 

humid trop1cs. 
τ。 1血.pröve nutrition öf rura1 and 
urbaηpopulations by increasing 
the主r accessibility tö beef an通

經ilk.

To contribute to the overa11 
econol路ic growth and social 
we1fare of both rura1 and urban 
popu1at1ons in the tropics. 

τ。聽axi綴ize comple經entarity with the 
National Institutions , the TPP's 
objectives are further defined as: 
1. To deve10p a low-input , low-risk 

pasture technology for increasing 
beef and mi1k production , thereby 
contributing to 5U發tainability of 
production 5yste聽S on poor acid 
50il8. 

2. 

3. 

To strengthen pasture R&D capa刮

起ilities of the 草ational lnstitu-
tions and ta pro祖ote their hori­
zonta1 cooperation. 
To backstop nationa1 agricultural 
R&D in8titution的 through the 
deve10pment of a better under叫

standing of cause-effect r"la­
tionships in th悠悠。il/pa8ture!
anima工/扭扭咚ement interfaces 1n 



in the grazed pasture env主ronments;
and the a益justment of appropriate 
research m發tho益。1ogies.

品 .τo contrihute to the deve10pment 
of sustainab1e pasture-base挂
pr。這uctlon system5 in the savan­
na and rainforest eco5yste臨5 ，
thereby preventing further degra­
dation of these areas and re­
leasin在 fertile lands for inten­
sive annual crop production. 

Pro其ram Strategies 

To accomp11sh these objective俗 the

TPP's strate惡ies are a8 follows: 
1. Broaden the genetic variab i1ity 

ba翁e of forage grasses and 
herbaceous , shrubs and tree 
1egumes in order to generate new 
technology based on germp工asm

a是apted to environmental c。在F
straints. Direct co11ection of 
grasses and legumes in their 
center of diversity (character都

ize吐 by aci是 s011s) has resu1ted 
in high pay-off in obtaini玄19 new 
p工ants for pasture production on 
aci是 soils with 工ow inputs. 

Today CIAT possesses the world' 每

largest c011ection of tropica1 
forages (草rasses and legumes) for 
1ow-fert11ity , ac1d soi1s. ln 
the future , c011ection wi11 be 
more focuse是 on key grass and 
工程gume species; 怨說是 on a1uminrn袋“
and aci卓-soi1 tolerant legum1nous 
shrubs an挂 trees for the develop­
ment of 8i1、10-pa8toral systems. 

τhis germplasm development strat­
e草y also inc1udes the TPp's p1ant 
bree是ing efforts to recombinl當

positive characteristics of ac­
cessions 1n high1y promising 
species. 

2. Screen 草er當plas訟 for its adapt­
ation to cl至發atic ， edaphic and 
biotic constraints of subhumid 
and humid ecosystems with acid 
80i工s ， a key strategy for 
deve10ping a low-input pas-

。明4

ture techn010gy with reduced re­
quire睡ents for s011 amendment悠，
fertil主ze哲學 and other agrochem­
ica1s. It includes character­
izat主on an過 eva1uation of a wide 
ran草e of species and accessions 
in maj or screen1n學 sites repre齡

sentat主ve of the 難aj or ecosystet時
and regions of the TPP's mandate. 
Prese1ection of germplasm opt1ons 
f or dif ferent env主ro岔路ents of 
tropica1 America i8 currently 
done 1n coope主ation with (a) the 
Inst土tuto Colombiano 血gropecuario

(ICA) in Cari訟agua ， Col。當lbia ，
which represents the isohyper­
thermic savannas; (b) the Centro 
de Pesquisa 血gropecu矗宜生a dos 
Cerrad閱 (CPAC-EMBRAPA) in Pla­
naltina , Braz11 , represent主ng the 
isothermic savannas; (c) the 
lnstituto Vete宮inario de 王軍lves­

ti皂aciones Tropica1es y de Altura 
(IVIT車)， and the Instituto Nacio­
na1 de Investigaciones Agr1co-
1as y 主革roindustriales (INlAA) 
in Pucallpa , Peru , which repre“ 

sents the hu觀id trop主cs; and 
(d) the Centro Agronómico 空rop­

ical de lnvesti草ación y Enseñan­
za (C在TIE) an是 the M1nister10 是e

Agricultura y Ganader1 a (Þ1主G) , 
in three sites of Costa Rica , 
representing the major c1imatic 
zones of Central Amer主ca with 
缸。derate1y aci是 soi1s.

The prese1ect主ons coming out of 
these major screening activities 
are fina11y selecte是 for their 
adaptat圭on to subecosystem envi­
ronments an是 assembled in pas­
tures relevant to predominant 
farming syste租金 by the 話ational
ln發titut10ns participating in the 
RIEPT. 

3. Deve10p technologies w主th a 10w­
input approach so that far祖ers
with 11m主ted access to capital 
can afford to adopt them in 
臨終rginal ， infertile , 處ci挂毯。11
&主eas. The Pro草ra血's research 
approach is designed to reduce 
product1on costs through: 



a. Adal'ted 話rass-1egume as­
sociations 
The 1egumes in these as­
sociat10ns are ex1'ected to 
contribute direct1y to the 
anima1's diet in terms of 
1'rotein a1主d energy (1'ar­
ticu1ar1y during the dry 
season) , and to increase 
1' ro是uctivity and 1'ersis­
tence of gr!主sses due to 
enhanced N availability 
in the 1'asture system. 
Nitroge室主-fixln惡 pastures 
are an essenti綠1 10肉，肌ln1'ut

strategy to obtaln h1草h1y

1'roductive an是 sustainab1e
1' astu玄eω.base是1'roduction

system5. 

b. Low-cost ，工ow-risk pasture 
establish頭發nt techniques. 
This is a 1'art主.cu1arly

im1'ortant com1'onent aS the 
risk and cost of estab1ish­
ment 18 an im1'ortant de­
terminant of ado1'tion by 
farmers. Cro1'-pasture 1n­
teractions o1'en the 1'os­
sibi1ity of further reducing 
the costs of 1'asture estab-
1ishment a8 grasses and 
1e臨umes cou1d utilize the 
residua1 effect of fertil­
izers an是 amendments a1'1' 1ie益

to the cro1's. 

c. A,1'1'ropriate management. 
Deve10ping strate告ies to 
utilize the 1'astures and to 
maxirnize the 8tab11ity of 
the com1'onents (grass and 
1egumes) and nutrient r• 
cyc1ing is a王so c玄主tical.

This technology (e. 臣. main­
tenance fertil土zatio愁 in­

tensity and frequency of 
grazing) must be re1evant to 
far綠ers' 1'ossibilities and 
needs. Consequently , 1n as­
semb1ing new gra俗8-1e藍ume

1'asture , s1'ecial care is 
bei位藍藍iven to the selection 
of 1'astures that tolerate a 
ran惡e of 1也anage1濃ent strat-

。ω5

egies and that require 盟主ni“

mu誼 maintenance ferti1-
ization. 

d. Far級@主5' perspective. The 
role of 1'astures 15 e氓trem­

ely variable , de1'endin宜。n
the land use potential and 
their uti1ization at the 
farm leve l. Some pasture­
based fa玄頭ing systems may 
require on1y a high 50泣

的仰缸， with a high carrying­
capacity 1'asture for COW­
ca1f production on h1ghly 
erodable slo1'es or a5 a 
5easona1 師1'1' 1e鳴ent for 1'oor 
native gras81ands. 工n others 
the sy各tem 聽ay require a 
1'asture with year-round high 
pro巷口ct主on of good-qua1ity 
forage to feed milking COWs. 
lt 15 obvious that these 
pastures 甜ust be different 
or at least mana草 ed dif­
ferently; therefore , 1ncor­
porat1ng the farme室 f S per­
spective at a說 early stage 
in the design of alternat1ve 
systems 18 es- sentia1. 

4. Promote an是 consolidate the RIEPT 
in order to eva1uate pasture 
o1'tion5 syste'祖atica11y within the 
program's ecosy5tem a1'1'roach. 
81nce 1979 the RIEPT has been the 
mechani5m for coo1'eration within 
an是 among the National Ins主主tu­

t主ons ， catalyzing pa8ture-applie是
research , and 1'romoting the 
develo1'ment of re1evant 1'asture 
玄e翁earch ap1'roaches and method.俏

。10草ie8. This strategy includes 
the training of a critical mass 
of 1'asture s 1'ecia11sts (re“ 

searchers 銷社 developers) at the 
national 工evel; the catalysis and 
consolidation of national net“ 

works to ma~imize the horizontal 
cooperation within the country , 
主he coordination of re車iona1

subnetworks with the RIEPT , the 
1'articipation of the R工EPT's

Advisory Com盟主ttee 1n the anal如

ysis of the networl丈 's develop祖ent



and the discussion of research 
techniques and methodologie侶 a5

well as in the con鋒生是erat主on of 
R&D approaches. Given the net­
work' s network' s continued 
growth , the 血.dvisory Com啞ittee

deci是ed to decentralize activ­
ities , creat圭ng four subnetwork容，
namely the Hu種i卓 Tropics ， Llano怠，

Cerra.忌。s an是 Central 晶晶erica ，

coo主dinated by the TPP's pasture 
agronomists in Pucallp益， Pa1富lira ，

Brasi工ia an益 San Jos噩 respect­

ively (Figure 2). 

5. Conduct research on the under­
standing of environmentl惡erm­
pla帥， plaot/plant , p1antl帥imall
management 5.nterphases an益

pasture/crop/tree interact主ons ，
which is essential to understand 
the lar惡e "black boxes" inv01ved 
io the adaptation , pr。這uction and 
uti1iz8tion of pastures uoder 8 
wi是e ran草e of management an挂

τlatural resource enviro給揖ents and 
to a110w ext玄ap01a1:主on of resultl多

for assemb1in臨 technologica1 re­
commeodatioos. 

晶 Develop and adjust metho晶。10囂ies
for efficient screenin眶。f germ­
plasm , eva1uation of oew pasture 
options , an是 thei主 uti1ization on 
re1evant land types within 
far發ling syste包容， τhe backstop“ 

pin息。f the RIEPT requires con­
t: inuous step-by-step aoa1ysis of 
the methodologies uti1ized else­
where to cooduct the screenin草，

pasture assemh1y , productivity 
evaluation and on-farr笠 τesearch.

These 訊etho至lologies are reviewed 
an是 ana1yzed year1y hy the R1EPτ 
血dv主sory Co甜甜ittee. The τrop圭cal
Pastures Pro事ram ， together with 
other major nationa工 centers of 
pasture research , as悠悠mes the 
responsihility for developin臣，
testiog an吐 adju紛ting the re­
search techniques and method­
ologies to fit better the re研
sources of diffe芷ent-sized Na­
t1ona1 pasture pro串rams ， thereby 
faci11tating a reliable , cost-

0-6 

eff主cient re悠earch process. This 
inc1udes the capture of i甜portant
economies of scale a腫。ng advanced 
and smaller resea玄ch groups. 1n 
the pa發草， emphasis has been given 
to 臨ethodologies on ger宣lplasm

screening a級社 pasture evaluation 
under 草raz1ng. W圭th the advance 
of the activities 1n the R1EPT 
toward on-farm research and 
transfer of the new techn010惡ica1
options , better and morεreliable 
聾發thodologies are needed to study 
the role of pastures and to 
incorporate the farmers' per伽
spective 1nto the research pro­
cess. On-farm pasture evaluation 
studies were ioit主ated recently 
in contrastin草 ecosysteml farming 
system environ祖.ents in order to 
gain experience and to deve10p 
methodological approaches to this 
comp1ex subject for the benefit 
of the National Institutio悠悠.

7. Establish pi10t pasture你based

farmiog syste祖 studies--i. e. , 
methodological studies in 8e­
lected environments to validate 
the new available technologies 
(pastures/tree/crop翁 )--in inte­
grated sustain必ble farming 
systems. The availabi工ity of a 
fir侈 t set of new pasture options 
f or specif ic ecosyste訊的 such as 
the isohyperther祖主C !主avannas and 
the hu血id tropics i8 expected to 
租ake an impo玄tant contribution 
towar社 the sustainability of 
pasture-based inte惡rated farmin草

sy發tems in marginal and frontier 
lands with poo主 acid 80i1s. 

Given the time span re司uired for 
sustainability studies on in­
tegrated far甜ing 發ystem銬 esω

pecially when perennial plants 
such as pa8tu主es and trees are 
involve忌 the Tropica1 Pastures 
Prog玄am ， in cooperation with 11τA 
and the International Council for 
Research in Agroforestry (ICRAF) , 
wi11 seek resources in the near 
future to eva1uate the inte­
gration of pastures/crops/trees 



tions , i5 to demonstrate further and 
promote the beneficial role of im­
proved le那l!De-based pastures in terms 
of anima1 outputs and conservation of 
resources in relevant farming systems. 
Over the long ter田， it is expected 
that such 1ntegrated production 
syste摺s in 點ar草1nal acid 8011 lands 
will contribute to the economic growth 
and sustainab111ty 1n these reg10ns. 

in two contrasting ecosystems. 
This research strategy w111 pro­
vide a sound basis for the deve1-
opment of agrosilvopastora1 sys­
tems of high pro卓越ct1vity and 
sustaínab1lity. 

Expecte是 Benef1ts

:1:FiLEEviv--1ieifdbaili--tzr 

The pasture tech鈍。10草y generated by 
the Pro惡ram is expecte是 to cont室主.bute
to a relat1ve re吐uction in the pr1ces 
of meat and 祖i1k for both urban and 
rura1 consumers. Better nutr1tion of 
both rural and urban populations wi11 
resu1 t from greater acce55ibi1ity to 
beef and milk product5. Thi5 tech伽

nology will have a significant impact 
in the conservation of natural reω 

source必 in fragile environments , a1so 
contributing to the sustainability of 
production syste祖s. There 1s no doubt 
that th1s stron草 ongoing nat10nal and 
1nternational co啞mit甜ent to the 
develop器ent of a revolut1onary pasture 
techn010草y can ach主eve impact in the 
rur怠工 是evelopment of pre忽發ntly
mar草1nal ac1d 5011 1and怠 and the 
overa11 nutrit10n and soc主義1 welfare 
of the continent. 

The a1ms of the 宮ropical Pastures 
Program are , by 錄ature ， long te主m;

neverthe1es5 , early pay叫)ff 15 already 
evident. Large areas (300 ,000 ha) 
have been 帥閥 w1th 今 車車室里呈
pastures in several countr1es. 主.

主坐坐坐呈 is now rapidly be1ng adopted 
in the Colombian Llanos. Several new 
grasses and le臨umes be1ng selected by 
nat10nal R&D lnstitutions have reached 
the 1nitial release stage. 

。…?

The Tropical Pastu芷es Program 1s 
gradually moving strate草1cal1y 1nto 
reg主ons with 悠悠aller farmers and 
hi在he主 adopt10n potential , as well as 
evaluati綠草 the 孟浪te草ration of pastures 
in 器ixed far鶴in草 syste點s in areas of 
act1ve colonizat1on. This w111 ensure 
rapid adoption 1n more favorable 
a室ea移， wh1ch will , in tur泣 tr1g在er

adopt主on 1n less favorable environ­
ments. The 1mmediate chal1enge , 1n 
cooperation with the national 1nstitu-
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1. GERMPLASM 

'Ibe ger油pla終極 section has the respon-
sibility of: assembli室主草 草ermpla由g
tbrou早:h direct collection in the field 
and through exchan草e of materials with 
other institution發 3 觀lltiplicatiol萬 and
ma主ntenance of ger當p工asm of particular 
intereat to the Tropica1 Pastures 
Program; and characterization and 
preliminary eva1uation of new intro­
ductions. 
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COLLEC室主ON AND 主草TRODUCTION OF 
GERMPLASM 

Germplasm col1帆tion

During 1987 ge玄噓p1asm col1ection took 
pl制 e in Brazi1 and Colomhiι 

a) Brazi1: In col1aboration with the 
Centro Nacio咽a1 de Recurs扭s Gen嘉主主cos

(CENARGE幫) of the Empresa Brasileira 
de Pes哇uisa Agropecu革ria (EMBRAPA) , 
and the E祖presa de Pesquiaa Agropecu草F
ria de Minas Gerais (EP主MIG) ， a major 
po主tion of the southeast re草ion of 
Brazi1 was Sa甜pled for native legume 
germplasm, with 間ph品封閉估垃立呈旦旦

and Stylosanthes. 'Ihe co11ecting 
mission covered parts of the states of 
Goiâ息，班主nas Gerais , Sao Paulo , Ri。這e
Janei凹， an垂 Espirito Santo (Fi草ure
1). Altogether 328 samples were col­
lected ('Iable 1). Whereas Stylosanthes 
was the most c扭扭on genus (1 29 c祉，
lecte是 samples = 39克). the fre司uency

of 全控立竺旦 was disappointingly low. 
Only 3垂 8甜ples (= 11草) were co王申

lecte益 and this i楚。bviously the 
result of considerable 皂enetic erosion 
in the re草ion.

b) Colombia: In collaborat主on with 
the 苦苦玉宇志enetic Resource鍾 Unit (GRU). 
several collection trips and e玄cur岫

sions were carried out , some of 主hem
as part of training programs or草&位ized
for visiti室主g researchers. 'Ihe 挂eta主主s
。f these collection tr圭P銬 are given 主z怨艾

the An咖g

Genetic Res。絃主ces章 Unit. Table 2 su祖肉

體arizes the result筍. Altogether 356 
S揖nples Were collected , 2在% being 
生豆豆豆盟主 species.

Ger祖plasm introduct主on

Germplas祖 introduce往往ur主ng 1會81

included principally Brazi11an 
Centrosema and Stylosanthea 酷ateria主
received mainly fro啞 EMBRAPA-CE腎ARGEN.

Alto草ether 300 samples were introduced 
(Table 3). 

With the addition忽聽ade during the 
year (approx. 1000 accessions). the 
collection of the CIAT Tropical 
Pastures Pro草ram has now increased to 
approximately 1 孽， 500 acce瑟發ions. The 
particular value of th1s collection 
lies 1n the fact that the 由ajority of 
accessions originate from re喜ions with 
acid ，工ow-吋.

MULTIPLICATION 血ND 滋AlI望TENANCE

As in previous years , the mult1pli­
cat主on of 1e草U祖e and grass 惡ermplasm

continued as an i四portant service 
function of the Germplasm section. 



翩翩160S

-20唔

τg旬§曲曲

ea"，拾。m越

-24'何事

syste觀atic co豆豆ection of tropical fora草e 1e草U祖8
1n SE Bra草i1， 1會車7 (翠M:認真PA!CE宮ARGEN心EP主MIG-CIAT) • 

8 
4殺妻棠，聽

A 

Z部
a 
G 

Br8slHa 

J 
r 

, J 

' , J 

' , 
J 

J 
."1 I 

.關縛，" I ‘ 
'、"'- ... ~ 

'..- -"，--...司"
I __“、J'
袖"、一 f

、、也 J
鴨、、、f

，--‘，--、
fL九r-姐

, r 

' , 
' , ' , ' , 

縛，
J 

J h~ 
~--""、F 、

F 、i \ r 
'之

-，-、叫\

紛紛
盒 ，、

fth 
2 

GO恤S

SAO 
PAUt.O 

Fi車.ure 1. Routes of 
車er祖p1as聽

主nc1uding the 
Panicum 單路imu四

-d a 
ha a 0. SAnuz gp mnno e­zna 

叫

a
F
a

如
主
心
。

?
秘m
e
-
-
*

amt 毛
E
Z
C

hFe 
oEl ea-­lrpo 

2

單
向

C

Dur主n車 1987. the see是 multiplication

act1v1t1es cons1sted of: 

宮。llowing 1前.u1t1p11cat1on ， seed was 
handed over to the CIAT GRU which 18 
responsible for mainta1ning germplasm 
絡電ocks under appropr1ate cold-storage 
cond1tions and distribution of 
germp1a紛紛.

Ger訟plasm 訊ultip 1ied fro阻 potted

plants in the Pal回ira 耳reenhouse

and/or fro團結1n車1e p1ants or 
S1IlIl.11 , space-p1anted plots in 
specific germp1asm multiplication 
areas of CIAT-Palm主ra or at CIAT枷
Quilichao: approximately 2200 
access1ons. 

CHARACTERIZATION AND PRELIMINARY 
EVALUATION 

"key" species 
unknown or 

Germplasm of priority or 
and of new , a草ronomically

1-2 

。f a11 
under 

at 

increase 
material 

evaluation 
approximate1y 

Initial seed 
germplasm 
preliminary 
CIAT “ Qui1 ichao: 



Table 1. SUll當時ry of trop主cal forage 軍虹mplas瓢 collected 1n Braz1玉， 1警車7.

Genera and spec1es No 尬。f Genera and spec1es 躍。. of 
samples sa獄當les

Aeschyno祖ene 1草 Sty10santhes 129 
Aracll1s spp. 2 bracteata 1 
Calopogonlu體 Bpp. 8 ca'pitata 主

Centrosema 36 Eraci1ia 10 
acutifolium 2 zrandifolia 1 
a藍藍ustifoliu臨 1 guianensis 
arenariu盟 1 var. canescena 12 
語言asilianu軍 1 var. microcephala 再

grandif10rum 2 var.pauciflora 15 
jara革uaense 1 var. vulzar1s 25 
p工umieri 1 linearHol1a 1 
pubescens 16 macrocephala 2 
venosum 1 ruellioides 1 
vetulum 1 學cabra 38 
vi世藍1n1都扭扭 9 viscosa 16 

Desmodil鵬 spp ﹒ 32 
Galactia spp. 7 Miscel1aneous legu祖ea*) 45 
Macropti主ium spp. 在

ViEna spp. 2 Paspalum spp. 13 
Zorn1a spp. 28 Mlsce11aneous 草宮星星發ses 4 

Total: 328 

吋也是盟訟法里，扭扭盟笠， C扭扭竺也， Can史挂訟，您控亞豆豆話，結紅紅且，
位坐泣起，紅您給豆墊，坐監控迪里，叫話反竺笠，白紅扭扭，主1mosa，坐坐笠，
Per1and笠，盤盤eolus ， PU監號話，監控告擺設， Ter盤盤里﹒

on1y little known ge室主era and specie恕，
is estabHshed 1n CI主T個Quil1chao for 
seed increase and for observat圭ons on 
the m08t important plant descriptors 
(p1ant for聾， growth habit , f10wering 
time , perenniality , etc.). On the 
basis of 噓。nthly rat1ngs durin車 a
total of 12-24 month侈 germp主a念觀

adaptation to the Qullichao environ­
ment i8 assesse是 in ter祖s of: yield 
potentia1 on a very ac主壘， infertlle 
哲lt1s01 ， inc1也是ing regrowth after 
cutting a總是 performance dur主.ng the dry 
seasons that preva圭1 in Qt且il1chao;

di穆ease and pest resistsnce; an是 seed

production potential. Establishment 
and eva1uation 鍾ethodology 1s that of 
Category 1 used a180 at other TPP 
軍ermplas詣 evaluat10n 戀ites.

This initial evaluation assists in 
defining which 觀aterials shoul是 be

1-3 

車iven priority 1τ1 the flow of 草er輯伽
plasm to the P宮。車ra啞 's pr圭nc主pal
testin囂 sites in the savanna eCO­
systems (Carlmagua and Brasi11a) , the 
hu由id trop1cs (Pucal1pa) and Central 
America (Costa R1ca). 

The fo l1owin皂 are highl1草hts of 
prel1翻inary evaluation tr主als during 
E警車7:

1. 全笠盟sema 盟旦監控pum
軍ighty-nine accessions 苟lere

classified by cluster ana1ysis 
into f主ve 是主發tinct groups on the 
b忽sis of: dry matter production; 
seed product10n; an.是 capacity to 
root at the no是es of tral1ing 
stems (Table 晶) • Clusters 1 a級4
2 comprise 3毒 psrticularly

interestin草 accessions with high 
DM and seed yields and a good 



Table 2. 5u個nary of tropical forage legu瓢e germplasm col1ected in Colombia , 1987. 

Genera and species No. of 
豆豆旦控呈

Aeschynomene 
Galopogonium 
Centrosema 

anllustifolium 
latidens 
設訟殼里旦控豆豆

plum控豆豆

監控給您旦史
性法扭扭num

Desmodium 
Galactia 

No. of Genera and species 
S豆豆ples

22 Macropt i1 ium 
12 Stylosanthes 
87 sracilis 

3 Euiane悠悠is
1 scabra 

42 viscosa 
§ 

旦Zo盤rn全ia 27 
a 茲iscel1aneous legu血e約會)

岳串

15 Grasses 

Total: 356 
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巧位訟豆豆，學按您笠， Canav泣起，空空笠， Cha:酪前叫“a，認終結豆豆，血紅泣泣起，
室里您的主笠，且也呈，旦空坐呈，全些皇笠笠，全坐控告主笠，金錢控豆，控笠竺坐呈，
您給錢就話，話史經語，泣起坐坐主里， Tep捏捏豆豆，互間的笠，

Table 3. Summary of tropical forage germplasm introduced throu草:h e l<change with 
other institution恕， 1987. 

Species No. of Species 
samples 

Hyparrhenia spp. 16 Paspalum spp. 

Centrosema spp. 123 Stylosanthes spp. 
acutifoliu祖 1 angustifoI1a 4 
an單ustifolium l capitata 33 
arenariu回 2 皂racilis 再

brachypodum 1 zuia言tens圭S

ca'pitatum 2 var. canescens 5 
coriaceum 1 val心頭icrocelPhala 主

brasilianu單 33 、lar..pauciflora 15 
畫randi室主ort蟬 2 var. vulzaris 4 
pascuorum 13 ha訟ata 3 
p1atyca豆瓣 5 humi至is 18 
p1umierl 4 leiocarpa 1 
pubescen8 16 macrocephala 12 
rotundifoliu級 2 Fi108a 5 
sa藍ittatu輯 2 scabra 30 
schottii 6 viscosa II 
venosu祖 1 
virEiniam主間 31 Arachis pintoi 

Total: 300 

。

1
-
O

EI n叭
空

HE 

149 

2 

l呵4



Table 龜 Classification of a 豆豆豆ros盟豆豆您認錯旦旦 collection (草9 acce悠悠ions) into five cluster 草roups ，
based 0明 DM productio訟， seed yiel是 a敘述 number of rooted stolon nodes. 

Ðendrogram Observations 

令“

<.n 

Cluster 
No. 

Accessions 
No. % 是

訂
單

電

-
h
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句
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秒
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ayu
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M
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•• GEm 臨
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扭
曲
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巴
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間

Mean 
No. rootll是

nodes/m-

思主AT 5957 , 15103 , 
15105 , 1510扭，
153岳 7 ， 15806 ， 1584再

Includes CIAT 5713 , 
15030 , 150岳 1 ， 15085 ，
15106 , 151位9

直至1 var. andinu祖

1 7.0 129 655 7 8 

2 27 30 42位 車§5.2 

3 13 28 15 1. 1 5 

4 36 23 26 3.9 227 

5 19 21 2.7 277 15 



capacity to root at nodes of 
trai1i約草 stems. They include the 
control accession CIAT 5713. All 
accessions in the low-yielding 
(in terms of 磁 a8 wel1 a8 seed) 
a綜述 non-sto工oniferous clu8tε古

草roup 3 belong to var. 您蛀虫笠﹒

2. Centrosema brasilianum 

particularly productive groups 
stand out. They are composed of 
1 accesslon each , namely CIAT 
15387 an桂 CIAT 5657. The group 
with the third hl囂:hest DM produc­
tion? (range of O.主-0.益 3反革
DM/m-) inc1u是e9 the control 
CIAT 5234 and 愁。謝e new lntroduc­
tions fro單就araj6 1s1an蓮， Brazi1. 

A collection of 54 accessions was 
classlfied accord1ng to cumula­
tive DM Y主elds over 12 趣。nths.
Figure 2 shows the respective 
frequency d主stribution where two 

3. Centrosema tetragonolobum 

結揖f

Cdl輯cti間n

書發

'10 

3路

義8

工農

i:!1 
tlcc. 

[i -I1.1學 1I.i! - !I.l弩 O.可偏 DJi

K閉口開/mi!

τhe 8ma!l 12-accession collection 
of this new spec1es. wh1ch 1s 

0.9 1.i! 

F生惡ure 2. Classif icat10n of a 54-acc帥slons of 三 br經拉拉全盟 Frequency
是istribution of DM yiel是S.

1-6 
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Fi皂ure 3. Classification of a 575吋ccessions col1ection of C. E虫盟旦旦t

Frequency 謹主stribution of number of days to f主rst flower. 

T給le 5. Comp缸前ive eva泌的ion of C. tetra車叩的obum an是主﹒性笠且主訟譜，

Para四eter 12 accessions C.brasilianum 
C. tetra臨onolobum CIAT C!AT 
Mean Ran鑫e 523品 5657 

Days to first flower(No. ) 73 61鵬 會2 50 35 
Seed yield (現g~plot) 50 8- 161 79 180 
DM yiel益(草Im~) 509 390ω662 330 375 
Leaf propo堂tion (%) 58 52- 63 43 在§

Leaf crude protein (%) 23.5 21. 2-25.0 23.1 23.6 
Leaf IVDMD (幻 60 56“ 晶晶 57 58 
Tannins in leaves (%) 0.12 0.05喇0.16 0.06 0.13 
E in leaves (%) 0.20 0.18-0.22 0.20 0.17 
Ca in leaves (草〉 0.62 0.50-0.7也 0.51 0.60 
Mg in leaves 〈室) 0.27 0.23-0.30 0.21 0.24 
s in leaves (草} 0.25 0.20-0.28 0.24 位 .25
Zn in leave金 (ppm) 20 17枷 23 23 21 
Cu in 工eaves (ppm) 16 l3翩 20 14 12 
頭a in leave發 (ppm) 喜G 30個 183 主 17 448 
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c10se1y re1ated to C.bras111anu血，
1s be1ng compared w1th C. 
bras111anum CIAT 5234 and CIAT 
頁宵 (Tab百 5). C. tetragonolobum 
1s somewhat later flower1ng , and 
1ts h1gher DM production and pro­
port10n of 1eaves are a conse­
quence of better tolerance to 
RFB. Whereas there are no major 
d1fferences regard1ng nutr1t1ve 
value components and concentra­
t10ns of most m1nera1s 1n 1eaves , 
1t 1s noteworthy that the Na 
concentrat10n 1n C.tetragon010bum 
1s cons1derably 1。咽er than 1n C. 
brasil1anum. 

4. Centrosema pube旦旦呈
A comprehens1ve collect10n of 575 
旦﹒ E坐旦旦旦 access10ns 1s 
presently be1ng eva1uated 1n 
Qu11ichao. Most characters are 
h1gh1y var1ab1e. As an example , 
the number of days to f1rst 
f10wer covered a w1de range of 31 
to 125 days (F1gure 3). 

5. Puerar1a phase0101des 
τhe number of days to f1rst 
f10wer has a1so been very 
var1ab1e 1n a 96-access10n col-
1ect10n of P. phaseoloides where 
a w1de range between 90 and 319 
days was recorded (F1gure 4). 
Contr01 access10n CIAT 9900 was 
1n the 146-156 days group. Seed 
production was a1so qu1te 
variable; 55% of the collection 
were 1n the very low-y1e1d1ng 
group of 0-16 g/plot. Some acces-
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s10ns reached rather h1gh leve1s 
of seed product10n under 
Qu11ichao conditións. The highest 
yielding group (210-270 g/plot) 
1s composed of CIAT 7978 , 8042 
and 8171; control accession CIA'τ 

9900 falls into the second most 
product1ve group (120-184 
g/p10t). A simi1arly wide range 
of DM production was observed 
where the highest yielding group 
comprised accessions CIAT 744 , 
7182 , 7978 , 17291 , 17294 and 
17323; contr01 accession CI血T

9900 is represented in the second 
highest yielding group (0.71-0.90 
kg/plot). 

6. 旦旦控旦旦控旦旦控 and D﹒旦旦旦旦
D. ~些旦旦控 and D﹒旦旦笠呈 are
represented by a 143-access10n 
collect10n which showed consider­
able var1at10n. As an examp1e , 
1n F1gure 5 the seed yie1ds are 
given. Whereas 21 accessions d1d 
not produce any seed at a11 (five 
of them did not flower) , seed 
y1e1ds as high as 685 g/plot were 
recorded. 

Grasses 
Both major grass c011ect10ns wh1ch are 
presently 1n the f1e凶 Pan主cum
max1mum (approx. 440 accessions) and 
Brachiar1a spp. (approx. 400 acces­
s10ns) , are pr1marily used as a source 
。f seed and vegetat1ve mater1al. Char­
acter1zation and pre1i四inary evalua­
t10n of both collections w111 start 1n 
1988. 
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2. PLANT BREEDING 

INTRODUCTION 

The basic objective of the Section 
τemains that of producing genetically 
improved 1ines of a 1imited number of 
key species while generating 
informatio啦。n the genetics and 
breedin囂。f 1ar車e1y unknown species. 
The 訟ajor bree謹ing project re哩ains

that 扭扭ich 發eeks to enhance 是主sease

and insect re發ista言lce in Stylosanthes 
盟主空空盤s. 蟲蜘re modest breed主ng
project seeks to alter the plant 
architecture of 投益服旦錢on 星星Z笠笠更 to
i祖prove compatibi1ity with legumes. 

Distribution of the first products of 
the ~.阻按您如i8 breeding project for 
wlder testlng through the Reglonal 
Trials network was ln1tiated during 
1987 , while further i耳provement

throu草，h sysre祖a毛主C 玄ecurrent select主On
was continued. 主耳草包 progeny test 
identified a number- of possible 
斜斜江河 輯arkers in 呈﹒ 革盟主盟主已全
which sho豆豆豆是 greatly i訟pτove the 
effic主ency of the recurrent se主ect主。室主

sche單e. A tho玄ough characterization 
of the翁8 概率tants is under官aY.

Open pollinated (half-泣的 progenies 
of second cycle parental clones of the 
給hort-stature A. 皇位盟盟 population 
were established at Quilich也o and 
Carimagua for further selection. The 
first evidence on the relative 
i臨portance of genetic or non-genetic 
factors influencing A. gayanus seed 
qua1ity 棉d seed工為，g vigor was 
obtained. A 工arge genetic component 
is 翁之是轟轟ested.

A 圳的er of new 告旦旦法更是 hybrids
have now been confirmed on the basis 
of F 1 phenotype. A maj or effort to 
e1uciäate the conditions under which 
reaction to Rhizoctonia follar b1ight 
can reliably be assessed was initiared 
with two fie1d tria1s 1n collaborarion 
with rhe Plant Pathology Section. 

在這cplorato室Y stud主es on hybridization 
involving Sp幅icric 豆豆星紅豆豆 speci的

were in1tiated in 1987. 

車REEDING PROJECTS 

stylosanthez 巴些單捏捏

Diallel crosses 
咧開 dialle1 series of crosse筒， which 
was initiated 1n 19日 1 ， has been 
advanced by pedigree , by bu1k advance , 
and by natural selection under 
囂razing.

h起缸里豆 F主fty F 1. l1nes 錦lected for 
first season surv玖Is1 snd 發eed set st 
Ca室主盟agua were teste是 for see是 y1eld 
at Q電lilichao dur圭ng 1警車§枷87. Mean 
seed yiel是 in this trial was 1ow. 
However , y主e1ds of var. vu1garis l1nes 
approached 200 kg/ha 豆豆 e 1) • 
S1串n1ficant differences smo綠草 var. 
間蛇立控旦 lines were not detecte益，
nor between these and the standard 
check culrivars CIAT 2031 and CIAT 
10136. 

On the basis of these seed y1eld data 
15 Var. 些追笠主呈1ine忽 were selected 
for w主der testln革 throu車h the Reg10nal 
τrials progr裂祖 (Table 1). While it is 



Table 1. Seed yie1ds recorded on se1ected Stylosanthes guianensls 1ines 
at Qul1ichao , 198岳-87 (FM-01-86). 一叫一一一呵呵…

Variety Entry 

扭扭紅說

旦旦主控2

Checks: 
CI血T 2031 
CIAτ1013岳

recognized that these 11nes do not 
have sufficient anthracnose andfor 
stem borer resistance to survive more 
than two years at Carimagul益， a11 are 
substantia11y better in this re臨ard
than the standard var. vu12aris 
accessions , CIAT 136 and CIAT 184. and 
ought to be better than these lines 
a1so in seed y1e1d. lt i9 antic1pated 
that one or more of these lines ought 
to prove superior in areas where 
anthracnose pressure 19 not 90 生ntense
as at Cari鵬agua.

14 
4 
甚

15 
5 

16 
2 

25 
13 
3 

28 
毒品

41 
29 
9 

2-2 

Cross (CIAT 
acces. 誼。s. ) 

0015 x 1539 
。015 x 15莘學
0015 x 153會

001主 x 15軍事

。015 ，ζ153會
0015 x 153會

0015 次 1539
1122 x 153會

0015 x 15軍事

0015 x 1539 

1808 x 1013岳

10136 x 2031 
10136 x 2031 

1808 x 1013岳

1317 x 1808 

Seed y1e1d 
(kgfha) 

190.5 
136.7 
13在 .1

113.7 
111. 7 
107.2 
104.1 
95.6 
89.5 
70.0 

29.1 
28.9 
27.7 
立主 .1

23.6 

22.0 
12.8 

Flve of the var. ~盟主主旦旦呈 1ines 
rese1ected on the basis of second 
season performance at Carlmagua were 
included 1n a more detai1ed eva1uat1on 
of seed yield at Carimagua in 1987 
(Tab1e 1). Check var. 且按旦控ra
acce8sions CIAT 2031 and CIAT 10136 
were a180 1nc1uded. A p1us or m1nus 
lnsecticide treatment wi11 be imposed 
from initiation of f10wering in an 
attempt to e1ucidate the degree of 
reductlon in seed yie1d of the 
different lines owing to Stegasta bud 
worm damage. Observations to date (1 
Nov. 1987) suggest that at 1east two 



of the 1ines are a8 p言oductive a8 CIAT 
2031 and as anthracno8e resistant a8 
CIAT 10136. F工owerin草 has not be皂un
on any of the seven entrie悠 a6 yet. 

Severa1 of these var. 口auciflora lines 
have been included for wi戶er testin皂

in a se室íes of regíonal trials 
established in the Colombían 11anos in 
1987. 

Eatural Se1ectio!主﹒ Grazing treat點ents

have continue忌。n the native savanna 
a怒發帶ciation where a S. 2uianen約 i9

population i8 under囂。 in囂 natural

se1ection.τhe rapid decrease in 呈﹒

盟主迎您必是 p1ant 闊的ers observed in 
the first tw甘 years seem8 to have 
leve1ed off. No attempt to sa臨pl念 the

帥rviving S ﹒盟主您認延呈 population wa8 
聽a這e this year , following the failure 
last year of sa血，pled p1ants to survive 
and produce seed. See是 wa6 hand 
harvested direct1y fro觀 9urvivíng

p1ants i室主 主he 串ra:t ed padd油cks during 
February 副主進 March , 1會 87 ， in each of 
the grazing treatl濃綠nts. One hun是宮ed
see社lin草 s were obtaine挂 fro官l the seed 
harvested from each of the grazing 
t言eatment pa是忌。cks. These seedlings 
were space p1anted in the Ueld at 
Quilichao , a10n串 with 10 p1ants each 
of CI血，T 2031 , ClAT 10136 and four 
pedi品仰伊拉rived 1i師s. Seed wi11 be 
harvested on a single p1ant basis and 
seed yie1d of the survivors of natural 
selection compared with the check 
access10ns an挂 1圭nes. Subsequent 
small“ p10t pro皂eny tests sho唱主d give 
som晦 indication of the efficacy of 
natura1 se1ection to the present. 

Bu1k 直是va'言1Ce. A fourth 惡eneration of 
bu1k generation advance wa8 realized 
durin惡 1986-惡7. Establisl哀怨ent

problems resulted in the complete 1055 
of the p10ts of three of the seven 
survivin揖 populations. Se誰是 harvests 
frσ啞 the other four plots give no 
indication that seed yield has 
increased over 臨enerations of bu1k 
adv尬nce since the f主rst generat圭on
(Table 2). 血 repeat of fourth 
generation bulks for populations 1 , 2 , 
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and 3 , and fifth gel主eration bu工ks for 
populations 4 , 10 , 11 , and 12 were 
p1anted in May , 1987. 

Recurrent Se1ection. lt 主5 antici綸

pated that continuin草 pro囂ress towards 
the objective of stable res主stance to 
anthracno絡e ， stem boτe宮， and bud wor回
comb主ned with co盟mercially acceptab1e 
see是 yie1d (on the or在.er of 100 k草/ha)
can be made thro叫gh recurrent cyc1es 
o至 se1ection and genetic recσmbi倫
拙tion. Two S﹒坐起盤盤指 popu1ations
are bein草 subjected to recurrent 
selection: a S. ~挖扭扭豆豆 V缸­

u垣旦控 and a 呈﹒ 經主盟到位是 va室，
間延主控旦 popu1ati帥，

a) var. 訟垃監控 Forty proge玄1ies
fro訟 white'‘ flowered p1at毛主 s were 
se1ected fro磁 the 1986 cro忽忽in在 block 
on the bas主S of sing1e“ plant 5ee是

yield. Two hundred t蔚enty seedlings 
from each progeny (旱， 800 p1ants in 

,total) were transp1anted to the fie1d 
at Quilichao for the purpose of 
identifyln草 ye11ow-flowered outcrosses 
an垂 to produce 5, seed on the發e. The 
sal袋e 40 pro車enies were a1so 
a終tablishe是 主n a 是這mall plot trial at 
Carimagua to asse的s their resistance 
to anthracnose. 

Followin草 a trend described in last 
year's Annua1 Report to a decreasing 
leve1 of outcros州注草 at Quilichao over 
the years since 1會82-83 ， the yie1d of 
ye11ow-flowered outcroS5es wa5 very 
10w in this year's p1制t-如t (0.41%). 
The S, pro草eny resu1tlng from the seed 
harve矗te是 from these (S，、) outcrosses 
w111 be eva1uated for v surviva1 aI主d

seed set at Carimagus 吐uring 1988 a當ld

198會 to se1ect p芷。車enie8 for sub­
sequent recombination. 

的 var. E盟主主旦旦旦﹒ One hundred 
ei草hty Sτpro囂enies fro誼 the var. 
監控旦旦旦主 popu1at10n were estab泌的“
in a direct seeded , three-rep1icate. 
sing1e喲row p10t tria1 at Carimagua 主n

May , 1987. Estab1ishment was 
exce11ent. Asse5sment of surviva1 and 
see謹 set on these progenies w111 be 



Table 2. Seed yield , by cyc1e , of Sty10santhes guianensis 忌ulk advance 
popu1ations. 

Cyc工e

Bulk pop- Approximate 
u1ation harvest date F主rst 5econ謹 Thir尋 Fourth 

1 01 Oct. 
一一一一一…………………可/ha ……………一一一---Ã-

O. 占3 會 .07 2.11 

2 15 Oct. 冉 .38

3 29 Oct. 3.48 

4 12 Nov. 0.08 

5 26 Nov. 0.13 

6 10 Dec. 0.12 

7 24 Dec. 0.15 

8 07 Jan. 0.12 

雪 21 Jan. 0.36 

10 §主 Feb. 位 .36

11 18 Feb. 0.26 

12 G也M.ar. 1. 33 

A Establishment fai1ure. No seed harvested. 

carried out over two years before 
selections fo主 recomblnation are made. 

扭住悠悠旦旦旦旦呈

Short Stature Population: 
The 200 second cycle parental clones 
establ主she吐 last year at Qul11chao and 
Carima草ua were reduced to 1惡o on the 
bas圭S of assessment of p1ant he主草.ht at 
忌。th Quilichao and Car圭甜&惡ua. These 
c10掌les were a110we是 to 主nterc玄oSS and 
open-pol1主nated seed was harvested 1n 
January , 1987 at Quilichao. Qn the 

2心4

19.69 拉 .43

8.28 9.07 

0.60 

0.06 

0.04 
1.05 0.4事

0.09 

1. 27 

0.19 

岳 .02 在 .04 0.37 

10.11 5.42 2. 主3

5.38 11.13 7.24 

basis of seed yield and the 島eneral

condition of the plants at Cari咽a臨ua

(vigo室 freedom from d1sease , hi惡h
leaf:stem ratio) , these half-sib 
progenies were further re是uced to 10缸，
These 100 progenies were established 
1n a field trial at both (部主主lichao an是
Cari盟agua in June , 1987. Two repli-
cates of 10-plan主， 星星圭室主囂le-rσw p主ots
were planted at each location. 
Approxi租ately 100 single plants 輝主主l
be selecte是 at each 8ite an晶 the，學e
w111 be propagated vegetat主vely to 
establish a replicated crossin惡 block



in 1988 , to initiate a third cycle of 
se1ection. 

話hile substantia1 pro草ress has been 
ma是e in th1s project 釘旦進ecreasing

p1ant height. the population 16 sti11 
vcry variable , both fo玄 plant height 
and for flowcring responsc at thc 
low咱1atit也是e sites in Colo那bia.

Greater uniformity in flowering 益ate

wi11 bc an important objcctive 1n thc 
ncxt cyc1cs 0正 se1cction. This may 
re哇也土re a two伽year eva1uation 1f 
f10wering 是ate 1n the f1rst year i6 
not re1iable. Second yca言. s data are 
be1ng obtained th1s year on the 
rep1icate挂 c10na1 trial at Carimagua 
which will 草uide a 是ecision on this 
point. 

Late F10wer1ng Popu1ation: 

A rep1icatcd c10na1 cross圭ng block 
establ1shed at Carima車ua last year 
with 22 clones obtained by the Forage 
A臨 ronomy Sect10n by selection f玄om
CIAT 矗立 1 on 1ate flowering pro謹uced

essentia11y no seed. This was 是ue to 
the very 1ate an是 weak flowering 
response of these c10悠悠s. The5e 
c10nes have been ve窮etatively

propagated to Quilichao where another 
attempt w主11 be ma是e to prod祖Ce

open勻。11inated pro單純ies 50 that 
these materia1s can be proper1y 
eva1uate是 on the ba5is of a progeny 
test. 主 te吼叫rep工icate ， s1n車 1e“p1ant­

p10t (l x 1 m) crossing b10ck was 
established 1n 1ate-Septe揖ber ， 1987. 
It is antic主pated that half-sib seed 
can be harvested ear1y in 1988 for 
progeny tests next year. 

OTHER STUDIES 

Stylosanthes 俊生銀點校里

說utation breeding project 
Of 255 see是 11τ'gs se1ected as chlorot主c
from a large M勻 screen1ng Capprox. 
140 ,000 seed1iñ岳s) conducted in 
ste玄ile s毛主.nd ， fertilized w1thout 
nitrogen , and 1noculated with a S. 
位主投盟泣!-compatible Rh1zob1um 位rain
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(CIAT 71) 190 至喔? progenies were 
obtained. These H? progenies were 
eva1uated in a two-replicate tria1 
with 10喘p1ant plots (20 see是lings per 
progeny) , aga1n in sterile sand , 
w1thout nitrogen fert主11zer ， a線電i
inocu1ated with tr啥時僻$﹒裂主盟設茲y

compatibl袋 里hizobium strain to confir祖
the heritability of the apparent 
Rhizob1u觀 incompatibility observed in 
the M~ seedlin囂s. Of the 1 事。 pro­
草棚主間，"; only f1ve were st111 uniform1y 
chlorot1c five 可.eek5 after p1anting. 
Severa1 p1ants of each of these five 
1ines were started from remnant M司
seed 主.n 15.24 cm plastic pots 圭亞

unster11ized 50i1 from CIAT-Qui1ichao. 
Seed harvested fro聽 these plant移 1s

being used to evalua.te the ran在e of 
Rhizobium stra1n incompatibi1ity of 
the 11nes. Fifteen sin在le-p1ant

progenies , represent1ng four of the 
five lines orig1nal1y se1ected , p1us 
t he original S .訟主終堅豆旦旦ccession

[CIAT 0015 (懈 cv. 'Graham') 1. are 
be1n草 inocu1ated w1th 22 Rhizobium 
stra1ns previous1y found to be 
compatible with CIAT 001 草 p1us a. 
訟ixture of a11 22 strains. The fifth 
1ine apparent1y has a very limite是

range of Rh izobium incompatib11ity as 
a11 plants growing in unsterilized 
50i1 appear to be fixing nitrogen 
nor單a11y. Crosses are being made with 
CIAτ0015 for subsequent studies of 
the heritabi1ity of the mutants. If 
the mutant phenotype is ，主.n fact , 

cond1tioned by a sing1e gene , a very 
usefu1 genetic marker , 主是entifiab工袋

、.ithin 30 days fro聽 planting an尋
read11y 誦。dified by adding or 
withh01是ing ferti1izer nitrogen to the 
grow1袋里 mediu咽， w1工1 have been 
achieved. These mutants ought to find 
cons1derable a益是itiona1 ut主主主ty 1n 
studie5 of N-f1xat10n. 

A second type of mutant , exhib1ting 
ch1orot1c newly expande社 leaves ，
appeared 1n several M~ lines 
origi綜ating from CIAT 231~. This 
祖，utant 1s clear1y not a N-deficiency 
phenotype , and so is of a 挂主fferent

sort than the apparent Rhizobiu組-



incompatibility mutants. This mutant 
phenotype 1s obvious in even younger 
see是 lin草s than for the Rhizobium-
1ncompat1b工e mutants (with the 
appearance of the first true leaves , 
approx. 10 days from planting) and 
nearly normal adult plants are 
obta圭ned. The 1nheritance of this 
second mutant type 18 bein草 studied.

SC發aclone pro藍en主es:

血緣。re complete quant1tative analys1s 
of the data on so觀Laclone progenies 
reported 1n the Blotechnolo草y Section 
of last yea言. s Annual Report (TPP , 
198岳) has now been comp l.ete挂 In this 
experi級ent ten tetrap10i社 an吾吾6

dipl.oi益， first generatlon selfed S. 
位些旦旦土豆 lines derive益 fr棚 single
p1ants re草enerated from tissue culture 
an是 the origina1 check genotype (CIAT 
22再3) 電.ere evaluate是 in the f1eld at 
CIAT-Quilichao for ei囂ht tralt怠 in

single p工ant p工ots in 15 replications 
(seven for leaf area) in ran益。mized
co盟plete b1ocks. The check line was 
included four times 圭n each b1ock. 

For most traits the mean of the 
是iploid lines differed from that of 
the tetraploid 1圭nes (Tab1e 3). One 
of the most interesting results of 
this study is the hi草h rate of 
spontaneous 草eneration of tetrap10ids 
in 主n vitro tiSSl主e cu1ture. 

Tab1e 4 compares the check 草@紋。type

(from which the tissue culture p1ants 
were derive是) with lines from the 
dip工oi謹， tissue cu1ture-垂erived
p1ant發 For a11 traits except 
lOO-seed wei息ht at least 80me of the 
diploi卓 lines differe是 from the check 
genotype，“如nstrating the 色旦旦虫
草eneration of heritable genetic 
variation through 主呈現旦旦 tissue 
cu1ture. Rowever , in I漿。鰻 t cases 恕。st

of the lines 是ifferen主 f宮。m the check 
were inferior (1ower stem number , 
1僻的 int盯node len車th ， 10wer 細討lI1Ullt
p1ant radiu扇 higher anthracnose 
ratin章， and 10wer seed yield). More 
1ines had lea.f area grea.te宮 than the 
checks than ha是 smaller leaf area. 

2“ 6 

Whether greater 1eaf area is a posi­
tive , negative , or neutra1 trait from 
a 呈﹒訟按您盟主主 improvement point of 
view 主s unknown. The fact that 
genetic variation was $.0 readily 
generated i說 in vitro tissue culture 
i!豆， in itself , interesting. 賞。wever ，
the results do not suggest that 
somac1onal variation wil1 be of any 
particul前時efu1閑時 in 立.盟主單單單乏主

improvement , unless the ge說eration of 
this variation c a.n be coup1ed with 
efficient in v主tro selection 
proce垂ure$ ，.

Tab1e 5 su扭扭arizes the variation found 
a祖ong the tet宮aploid line怠 s11泣ply

demonst宮ating that，主.n addition to 
sufferin喜 tetraploi垂ization ， ad是i­

tional , heritable genet圭c variation 
for most traits was induced in these 
1ines. 

些忽必錢豆豆鎧扭扭呈

Seed qua1itγand seed1ing vigor 
Five random 在enotypes (clones) in each 
of three A. 車里Z史怒呈 accessions (C工AT
621 , CIAT 6053 , and CIA'τ 益。54) we玄e
establisha桂 in 1986 in a four切

replicate , sp1it倫plot fie1d experiment 
with 0 vs. 180 k草 Iha fertilizer 暫 as
main p1ots. The 15 genotyp總S were 
assigned to 1 x 1 訟 sing1e-plant

subplots. The first seed harvest from 
th主s experiment was in January , 1987. 
Ana1ysis of varlance of C t'l主de seed 
yiel益 percent fu1l spikelets 
[c肘y，opsis，_， 'i?空 tent. tra賠formed by 
arcsine (X) Å' ~]，制Id 100-caryopsis 
wei草ht detected no effect of nitrogen 
1evel on any of the three response 
variables. However. 1arge genetic 
effects were detected: for 100-
caryopsis wei草ht high1y significant 
accession and c1one -within- accession 
effects were detecte是 (Tab1e 6). The 
magnitude of the accesslon effect was 
approxi祖ately Sll位 times that of clone發
withln accessions. Variation a祖ong
accesslons and a盟ong c1ones-wlthin­
accesslons was a1so 是etected for cru是e
seed yie工是. Rowever , the magnitl且是 e of 
the accession effect for yie1d was 



Tab1e3.MeansA for eight traits of se1fed progeny of d1pl。1d 。r tetraplo1d 
stylosanthes 盟主笠旦旦旦 plants regenerated from tissue culture. 

Trait 
B Tetraploids (10) Diploids (70) 

Leaf areaD 0.818 1. 142 ***c 
(cm2) 

Stem numberE 3.3 3.3 n.s. 

Internode 1engthE 4.16 4.32 ** 
(cm) 

G 
97.4 Maximum radius 75.7 *** 

(cm) 

% dry matter 50.14 54.03 *** 

~thra~ßose reaction 2.7 2.5 n.s. 
(score) 

Seed yield 0.317 0.093 *** 
(gm/plant) 

100-seed weight 219.4 217.8 n.s. 
(mg) 

A Means of15s1ng1eFplant rep11cates­

B Numbezof11nes1n parentheses • 

C n.s -zmeans n。t different (P > 0.05);** , ***means d1ffer at F < 0.ol or 
P < 0.001. respectively. 

D Mean of five leaves per experimental unit (plant). 

E Number of branches arising from base of main stem. 

F Mean of three 1nternodes measured on each of 3Stems per exper1Eenta1 
unit. 

. .h n c n a r 趴
U

可
斗

a r e •
L a 11 -t s e 

σ
。

n 
。

唔
L

gi o Lu •
L σ

。

n o τ
μ
 

們
U

H Mean 。f6v1sual eva1uat1ons of anthracnose severity taken 。ver a 6-m。zzth
period on a 7-point scale (0 = no symptoms; 6 dead plant). 
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Table 在 Compar主son of check pro囂eny (CIAτ22堯3) with first generatio發愁elfed

progenies of tiss民主 e culture de室的掃毒iploid ~tyl甜甜thes 經主笠皇位呈 pl純ts for 
eight traits. 

Ran草e a誼.ong EUEbern Ef dip1014linea 

Check
A 

Diploids Less than- Greater 電har去

Trait 

Leaf area 
c 

0.762 1.080 to 
(cm2) 0.636 

Stem ZIUEberD 3.6岳 3.86 to 
2.67 

Internofie1ezzsthE 12.54 13.46 to 
(c亞) 10.70 

茲aximum radius 
F 

106.6 111.0 to 
(cm) 71.6 

% dry 滋atter 50.5岳 54.2會主。

吾吾 .05

主nthracnose .G 2.2在 3.91 to 
reaction (score) 1. 53 

Seed yield O. 晶 79 0.88岳 to

(gm/plant) 0.074 

100-seed wei島ht 221.8 288.6 to 
(mg) 192.0 

A Means of 6Ostngle例plant replicates. 

B Signif主cantly different fro祖 check mean (P < 0.05). 

c Mean of five leaves pezexperiaenta1unit <plant).

B 首位rnber of branches arising from base of main stem. 

2 

18 

4 

20 

在

9 

24 

。

E l是ean of three internodes measured on each of 3 stem發 per experimental 
但它dt.

F Length of 10n草est lateral b玄anch.

G 沒ean of 6 v :l.sual evaluations of anthracnose severity taken over a 
6-month period on a 7-point scale (0 = no 穆Y臨ptom發;岳總挂ea是 plant) . 
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Tab1e 5. Genetic variation for eight traits a恥。ng tetraploid , first generation 
甜lfed lines from ti帥柵 cu1ture-是盯ived StylosanthM 您給敢怒之呈 plants.

Trait Ra說草e among 4，至 1圭亞es

Leaf a主eaB 1.03 to 
(cm2) 

c 
Stem number 2.67 to 

工nteEROde1ertgthn 1 1.毒自 to 
(c祖)

Maximum radiusE 69.73 to 
(cm) 

% dry 觀念tter 50.54 to 

且nthra?p0ge reaction 1.53 to 
(score) 

See是 yie1d 0.014 to 
(gm/plant) 

100戶seed weight 0.205 to 
(mg) 

A n-6.mmeans not d1fferent(F > 0.05):** , ***means differ at 
P < 0.01 or P < 0.001 , respective1y. 

B Mean of five leaves per experi祖enta1 unit (plant). 

C Nu盟ber of branches arisin草 fro體 ba馳。f 糊in stem. 

1. 3會 **A

4.36 *** 

14.45 ** 

84.91 n.9. 

56.27 n.8. 

3.29 ** 

0.1嘗嘗 n..s .. 

0.22誓言\. S .. 

B Efeazzof tkreeizztezaoziesmeasure是 on each of 3 stems per experi祖ental
unit. 

E Len草th of 10n草est lateral branch. 

官價ean of 6 vlsual evaluations of anthracnose severlty taken over a 
6伽鵬說th period on a 7-point scale (0 留 no symptoms; 6 婦 dead p1ant). 

立即9



(five clones in each of three of 15 掛位2盆里主觀掛但主囂的otypes
seed yield and quality attributes. 

Table 6. Means 
accessions) for 

100盼caryopsis
we主ght

Caryopsis. 
content 

Crude seed 
yield Clone Access主on

〈綠皂}

100.0 
60.0 

12毛 .3
78.7 
77 .5 

[27.2] 
[ 9.6] 
[24.51 
[ 1舟 .31
[3 1. 1] 

0.549 
O. 主 15

0.518 
0.38在

0.591 

他自/plantl

32.1 
39.2 
5 1.岳

17.2 
32.4 

1
.
e
h
'，
包
州3

，
“
可
只J

CIAT 0621 

88.5 

113.8 
96.3 
76.8 

115.0 
11 1. 3 

[20.7] 

[18.4] 
[20.7] 
[2 1.0] 
[39.2] 
[38.5} 

0.472 

0.444 
O. 在72

0.476 
0.676 
0.670 

34.5 

28.9 
41.8 
32.5 
46.3 
17.0 

1
2

句
J
A
U
T
5

means Acc. 

CIAT 6053 

102.6 

161. 3 
133.0 
142.5 
113.8 
112.5 

[27.1J 

[20.2] 
[ 0.71 
[38.0] 
[40.91 
[38.6] 

0.548 

0.466 
0.082 
0.66有

0.694 
0.670 

33.3 

22.1 
7.1 
16.8 
34.1 
55.3 

1

品
丹
4

勻
J
t
A旬
，
3

種eansAcc. 

CIAT 6054 

132.6 [24.3] 0.515 27.1 世leansAcc. 

21. 25 
28.1會

0.165 
0.219 

13.03 
17 .28 

.05 

.01 
clones 

LSD's: 

Bet. 

9.50 B 
5.82 

B B 
.05 acces. Bet. 

12.61 

A 

.01 

血rcsin (其71/2transfor盟ed values , where X = number of full spikelet發
in a 100枷spikelet sal器，ple divided by 100 , expressed in rad1ans. 也
[Ret玄ansformed values , expresse在 as percent full 結p1kelets ， 1n bracketsl 
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on1y about Onè叫thl主是 that of the 
c10nes-within-accessions effect. 
Accessions did not differ for percent 
full筒 but high1y 5i皂nificant
differences among clones withln 
accesslons were found (Table 的

Ca玄yopses fro訟 fir移t harvest seed were 
ger鹽inated ln $oi1 ln 25 ~ 50 cm flats 
in the glasshouse. Two replicates of 
50 caryopse5 from each plant (subplot) 
。 f the field trial were sown in 
sing1e“ row plots ln the 草lasshouse.

Response va室主ables 血easured were 
percent 草erm押~tlon [transformed by 
arcsine (X) 必口一]， 前相 under the 
cumulative germination curve (taken as 
a 閥帥、Ire of 發pee是 of ger祖ination) ，

and dry weight of seedlings (on a per 
seedling basls) at 20 days from 
sowing. Genetic effects predominated 
in germination response (Table 7). 
Differences amon惡 accessions as we11 
as among c10nes within accessions were 
high1y significant , with accesslon 
effects app主ox. three times 1a主ger

than the clone-within也aCcesson effects 
for a11 tra1ts. 話ltro臨en 1evel in the 
f主eld trial 是id not affect either 
seedling vi囂。r (dry wei惡ht) nor spee這
of germination. 主 small effect 
attributab1e to nitrogen level was 
detected for percent 草er翰主nation
[62.9% gen昆主如tion with nitrogen 
fertilize言 vs. 67.3% without added 賢

(P<O.05)]. 

These first harvest result悠 suggest a 
1arge genetic component in seed yield 
and qua11 ty of 主﹒單位經笠﹒ They show 
no evidence of import ，主nt non-串enetic
effects (nitro島en fertilizer level). 

τhese conclusion發 are ， of course J very 
p玄eliminary. Qua1ity and 草ermínation

tests w111 be performe是 on seed fro臨

subse哇uent harvests of this e~peri­

臨ent. Quality factor給 of A﹒草ayanus

seed from a h土耳h latitude site 
(Valledupar: appro~. 10 尊軒) sti l1 need 
to be compared with those of see是

harvest吋 at Quilichao (appro~. 少的.

2月11

但堅諾是盟主 spp.

Rhizoctonia 
bras11ianut建

resistance 主n C. 

Last year we reported substantial 
difficulties in obtaining reliable 
甜甜咄咄ent 叫“叮叮enceS among C. 
brasilianum acce發sions in reaction to 
Rhizoctonia fo11也r bllght. Two fiel是

trials were estab1ished at Cari揖agua
this year in an atte甜pt to clarify the 
con吾土tions necessary for rel圭able and 
uniform disease development. 

In one experiment time of inoculation 
an直是efoliation are being evaluate是­

In the second e~periment two row 
spacings (2.5 祖 vs. o. 晶 25 m) an晶 si~

inoculation 觀ethods (so11 inoculation 
at pla位ting; aqueous suspension of 
祖yceliu租 at high or 1σw concentration; 
chopped , ínfecte是 foliage applied as 
診。 11 四ulch 0主 on foliage; natura1 
inoculu盟 (noninoculated check) are 
being co軍pared. To date (1 Nov. 1987) 
甚isease deve10p祖ent has not been 
sufficient reliably to assess the 
treatment effects. 

Last yea笠、 trial of 14 promising C. 
brasi工ianum access主ons has been 
cont主nued this year with a 司令 vs 
fungicide treatment i阻posed on b10cks 
主n a split-plot design. 腎。 effect of 
fungici這e on level of Rhizocton主a

follar blight can 吾吾早 在etected as yet 
(l Nov. 1987). However , this set of 
accessions continues to exh主bit 1arge 
是ifferences in vigor and apparent 
resistance to foliar sucking insects. 
Particul總r1y ， one of the accession移

which showed most promise last year 
(CIA'τ5178) now appears to be rather 
susceptib1e to sucking insect dama草e.

Two accessions conti綠ue to show 
outstan是ing perfort農ance: CIAT 5657 and 
CIAT 5671. 

We stil1 coτlsider an evaluation of 
dialle工 cross pro惡eny of C. 
brasi主ianum for Rhizoctonia reactiõn 
to be 頁石ature. However , recent 



Table 7. Germ圭nation characte吉i斜ics of caryopses of 15 控生旦旦旦旦駐洹盟主
皂蚓、otypes (five clones in each of three accesslons). 

Seed l1n串通ry ,.. 

welght , 20 daysv 
表ate of 輛
車ermination-

Percent 惡er臨圭亞­
tio缸， 1 雪 days"

Clone Accession 

(組g)

2. 在 76

1.894 
3.022 
1. 973 
2.019 

418.4 
5在串 .1

390.8 
414.4 
508.7 

[55.6] 
[74.8] 
[50.6] 
[55.5) 
[75.6] 

0.842 
1.045 
0.791 
0.840 
1.05有

t
A

句
，
但
內3

，
每
位
3

CIAτ0621 

2.305 

3. 息。7

3.161 
2.3在2

2.946 
2.374 

再52.3

596.1 
568. 岳

冉岳5.6

54品 .1

毒草1. 9

[62.3] 0.910 

[75.6] 
[77.1] 
[64.4J 
[80.2] 
[65.6J 

1.054 
1.072 
0.932 
1. 110 
0.944 

雪
，
枷
勻
，
恥
、
J
A
峙
，
主

2點，eansAcc. 

CIAT 6053 

2.95ι 

3.284 
2.643 
3.291 
2.70惡

2.698 

533.2 

4岳9.1

3再1. 7

457.1 
437.3 
513.7 

[73.1J 1.026 

[往1. 5]
i 吾吾 .7J

[59.1) 
[59.1 J 
[67.0] 

0.901 
0.753 
0.877 
O. 車77

0.959 

123

,AW5 

means Acc. 

CIAT 6054 

2.9是告456 咱 7[60.2J O. 串串雪means Acc. 

0.410 
0.542 

再7.16

62.32 
0.072 
0.095 

.05 

.01 
clones 

LSD' s: 

Bet. 

0.183 
0.242 

21.09 
27.87 

0.032 
0.042 

.05 

.01 
Bet. acces .. 

主n

112 Arcsin (X). ，~ transformed values , where X = number of see是lin草s
obtained fro啞 a 50-caryopsls sample divl謹ed by 50 , expressed in 
radians. [Retransformed values , expressed as precent 草ermination ，
brackets]. 

立

Area under the cu馳llative 草er盟ination curve where number of caryopses 
ger器inated 1s plotted on ti，滋e from plant圭ng 主n days. Th圭s area 1s 
taken as a measure of rate of germ1nation. 

B 

See益主主ng dry weight expressed on a per seedling basis. 
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feasible to make crosses util1z1n惡 an

induced tetraploid B﹒監控豆空空18 帥
female an是 apom1ctic ， tetraploíd ~. 

decumbens , B. brizantha , etc. a5 male. 
Recent resu1ts of C. do Valle 
(EMllR主持/CNPGC ， Ca激po Grande) 帥露露est
a substantía1 工evel of sexuality even 
in the "apomictic" species B. 
益ecumbens an護車. brizantha (9.8 or 
13.4霄， respectively , based on embryo 
5ac analysis) 鈞、lch that it may 忌e
possib1e to rea1ize hybrid1zations 
directly between or within these 
species. 

advances ín disease resístance 
asse學8軍ent ín the glasshouse (See 
Plant Patholo草y Section) 聽ay a110w 
future advances in thís area. 

Critical to the progress of any 
hybridization 恥rk in Br紅紅泣起 spp.
1s the existence of a reliable 惡enetic
marker to identify hybrid pro草e裂主e笛，

particularly in crosses between 
Pre是ominantly apo盟主ctic genotypes. 
Recent collaborative work with the 
Biotechnology Research Unit initiated 
by Visiting Researcher 直. Cruz (IC車，
Cuba) shows that esterase isozyme 
bands can reliably discri激inate

草enotypes within and 酬。ng 坐坐迫泣起
spp. (Fig. 1). 

且旦旦控丘之fic
Centrose忽忽

An important hybr主是ization program was 
initiated in 些鼓我是思主 last year with 
the objective of delimiting accessible 
gene poo1s in the genus. Putative F, 
seed of the 35 crosses avaí1able on t 
Ju1. 1 雪惡7 wa8 p1anted along with 
samples of the parental accessions 
involved 主n each of the èrosses. 
Visual compar主son of putative F, 's 
w圭th parents suggests that a 器ajority

1s actual1y accidental selfs rather 
than true crosses (Table 串). Ho叫ever ，

one hybτid combination wh1ch had not 
previously been reported has now been 
achieved: C. brasilianum x C. 
tetragonolobum. 

in hybri品izat主on

jjjjiA---jjj 

We are presently attempting to work 
out reliab工e crossin皂 techni哇ues

uti1izin惡 a tetraploid B﹒單位已經拉圭
accession (CIAT 16103. obtaine是 from

Dr. C. do Va11e) 抱怨 fe訟a1e with 
confirmation of hybrid pro草er毛主es with 
the esterase 觀arkers. 草種uture studies , 
once hybrídization techniques a主e

worked out , wi11 focus on the 
inheritance of sexuality in advanced 
generatio泊的 fro盟 these crosseS. 
Ad益主tionally we seek to relate 
determinations of degree of sexuality 
based on 白靈bryo sac ana1抖的 with the 
recovery of hybrid 圭nd主viduals within 
the pro草eny obtained from crosses 
between pred。由主nantly ap。但ictic

主主豆豆豆主主主主旦 發pp. This line of research 
w111 depend crítically upon re1iable 
草enetic marker退學.

Apparent i設compatibi1ities in crosses 
previously considered to be comp工ete工y
compatib1e were found (Table 車). It 
appears that none of the C. 扭扭丘盟主
x C. acutifo1íum crosses wa跨海uccess­
ful; in Dne cross (11 雪49) very 
abnormal , stunted F, see是工ings were 
obtained. Likewise , 1n 0宮室e of the C. 
紅包括泣主盤文 皂﹒盟笠盟悠E迎 crosses
(11 13會9) abnorma豆 stunted F, 
see是 lings su草草est incompatibilit于
barriers between these two species 
which had not previous1y been 
reported. 

A lar皂e number of a益是itional crosses 
has been 祖ade and the progeny of these 
wi11 be ana1yze是 in 拉克le cou!"se .. 

It 閉路t be emphasized that these 
investi草ations of hybrídization in 
駐益挂且主! spp. are of a strictly 
exploratory nature at the present 
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The 惡enus Brachiaria is certainly one 
of the most i甜portant sources of 
co酬肘cia1 fora伊拉asses 泌 the

American Tropics. Breeding work has 
heretofore been inhibite尋益y the fact 
that a11 cO llDIlercial1y i世porta玄lt
筒pecies (with the exception of B. 
m結丘2豆豆 were consid盯叫 obligate
apomictics. It now , however , appears 

位坐坐史豆豆 spp.



Table 8. Results of observation of putative interspecific Centrosema hybri丘s.

Female Male Cross R發 sult

C. pubesce議修 x C. acutifolium 38 Prob. se工E

105 Can't classify 
949 1/3 dead: 2/3 very stunte挂
951 1/l dead 

1028 1/1 dead 
2024 1/3 dead: 2/3 prob. self 

C. acut1folium x C.pubescens 765 Prob. self 
766 1/3 dead; 2/3 發lay be true 

cross 
926 Prob. self 

2020 Prob. true cross 
2023 Prob. true cross 

C. pubescens x C. virginianm逗 岳6 Prob. self 
176 Prob. self 

C. vir區inianum x C.pubescens 179 Prob. self 
2018 Prob. self 

C. pubescens 2支 C. schottii 121 Prob. self 
261 prob. self 

C.pubescens 文 C. brachypodu祖 140 Prob. self 

C.pubescens x C. brasilianu發 576 Prob. self 

C.pubesce玄lS x C. arenarium 201 事 Prob. self 

C. bras i1 ianum 3至 C. tetra囂。nolobum 1055 Prob. true cross 
1092 Prob. true cross 
1093 Prob. true cross 
1094 Prob. true cross 
2207 3/3 stunted 
2261 Prob. true cross 

C. brasilíanum x C. acutifolíu田 1892 Prob. self 

C. acutifolium x C. schiedeanum 138已 Prob. true cross 

C. acutHolium 2支 C. macro錢單單 1399 1/3 dead;Z/3 ve宮y stunte是

1763 Prob. self 

2-14 
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Figure 1. Est臨rase band patterns of 10 Brachiarìa spp. accessions. Colu約1nS 1-5. B. 
ruzízíensis (1 ~~ CIAT 654; 2 , 3 心 CIAT656;4， 5=CIAT16103). Columns 
6-10, B. brizantha (6 =CIAT6297; 7 , 8 CIAT6675; 9 CIAτ6384;10 

CIAT 6686). Columns 11-1 怒 ， B. decumbens (11 , 12 = CIAT 606; 13, 14 
CIAT 641; 15 = CIAτ6392). 



time. An active program is underway 
to characterize and evaluate a lar車e

new collection of 些且必些已主 spp. 
單er祖plasm accession扇 particularly

with re惡ard to reaction to spittle暮之19
(see Agronomy Sections an是 Entomology

2-1位

Sect圭on). We hope to be 1n a position 
to inltiate breeding work , if this 
should prove warrante品，毯，主thout delay 
when the results of the agronomic 
evaluations are complete. 



3. AGRONOMY LLANOS 

The agronomy studies conducted at the 
Carimagua Research Station continued 
to focus on the se1ection of 1egumes 
and grasses for the "11anos" 
ecosystem. 

AGRONOM1C EVAlUAT10N OF GERMPLASM 
(CAτEGORY ll) 

The aim of this stage of eva1uation is 
to se1ect accessions adapted to the 
c1imatic , edaphic and biotic factors 
in the environment. Accessions are 
grown in sma11 p10ts in pure stands 
and subjected to periodic defo1iation. 
Observations are made on vigor , 
f10wering time , seed production 
potentia1 , drought resistance , pest 
and disease incidence. Eva1uation is 
be1ng conducted at two sites "Yopare" 
and "La A1cancía" • Between sites 
there 1s variation in s011 texture and 
organic matter content (see Annua1 
Report Trop1ca1 Pastures for 1986). 
Accessions under test are estab1ished 
in native pasture , w1thout remova1 of 
vegetation from inter-p1ot areas. 
Th is technique a110ws for some p1ant 
compet1t10n and 1ncreases pest and 
d1sease pressure , thereby making 
Category 11 eva1uat10n somewhat 1ess 
artificia1. 1n addition , the soi1 is 
protected from eros10n and ma1ntenance 
act1v1t1es are reduced. 

Sty10santhes macrocepha1a 

1n recent years , severa1 accessions of 
the species have been attacked 1n a 
number of 10cat10ns in the "llanos" by 
Rh1zoctonia Fo1iar B1ight. 1n order 

to screen the co1lection for res1s­
tance to the d1sease 111 accessions of 
the species were p1anted in May 1986. 
Access10ns C1AT 1281 (cv. Pioneiro) 
and C1AT 1643 were inc1uded as 
contro1s. Most of the access10ns were 
co11ected 1n the Brazi11an states of 
Bahia and Minas Gera1s. 

1n genera1 , p1ants have shown 
re1ative1y poor vegetative vigor and 
the d1sease 1nc1dence is s1mi1ar at 
both sites. Some 4 per cent of p1ants 
are comp1ete1y disease-free; acces­
sions C1AT 10017 , C1AT 10428 and C1AT 
10431 being the on1y introductions 
showing no symptoms 1n a11 three 
rep1ications at both sites. Some 33 
per cent of the co11ection shows 
moderate to serious disease prob1ems. 
1t wou1d appear that the species 
offers 1itt1e agronomic potent1a1 for 
the "llanos" ecosystem. On the other 
hand , the spec1es is prom1s1ng in the 
drier savanna areas of Brazi1 , s。

information on resistance to 
Rhizoctonia Fo l1ar Blight within the 
co11ection is of re1evance to that 
ecosystem. 

Sty10santhes scabra 

1n May 1986 , 93 prom1s1ng 1ines of S. 
竺生旦 were p1anted at the "Yopare" 
and "La A1cancía" sites. These 11nes 
had been se1ected origina11y from a 
1arger co11ect10n of over 500 
accessions at Qui1ichao. E1ghty-four 
of the 93 accessions were co11ected in 
Brazi1 (main1y the state of Bahia) and 
the rema1nder in Co1ombia and 



Venezuela. The Australian co四mercial

cultivars Seca and E'1tzroy were 
included as controls. 

There 18 marked variation in 
斑。rphology in the col1ection with 
three 頭ain types reco龍nized. Two are 
宮epresented by the 喜Y。當 th habits of 
cult圭vars Seca 8r豆豆! Fitzroy , whilst a 
tb1玄益 group 1s 后 low-罷了。win惡 hush type 
of Venezue工an origin. Five access主ons
of this latter type have heen selecte是
a8 promis1ng at both s1tes. lnterest­
ing1y , a1though most of the collect主on
1s from Brazil , lt :i s these Venezue1an 
types that 獄re showing the best vigor 
and resistance to anthracnose and 
stem-borer. Nearly 40 per cent of the 
plants have died from the effects of 
disease and stem-borer , inc1uding cv. 
Seca and many plants of cv. Fitzroy. 
Only 會 per cent of the collection 1.s 
挂isease咿freej 銀ain1y the Venezuelan 
types. 

The yiel拉拉 of e挂 ible dry-matter for 
the f1ve 發e1ected accessiOl主s are 
presented in Table 1.τhere are 
marke社 differences in yield between 
the se1ected accessions and the cv. 
Fitzroy. Across accessions , 
differences between the two sites were 
not statistically significant. 

Centrosema bra唱ilianum

In June 1986 , 18 accessions of thi紛
species fro朝 Brazil a'茵通 Venezuela were 
sown at the "La Alcanc主a" B圭te. C. 
brasi 工ianum has shown considerable 
potential a8 a leg溢血e for savanna 
areas but Rhizocton主a Foliar B工ight 18 
a problem. Nine of the acce8sion錄

(those with 4的digit CIA'τnumbers) , 
inclu桂ing the contro1 CI血.T 523品 t were 
selected previously at Ca芷imagua ， and 
evaluation of these under grazin草 i8

to commence 土n 1988. 'Ihe other nine 
accessions (those with 5-digit C!AT 
numbers) are new and were se1ected in 
Qu i1 ichao. 

In悠ect aod disease problems were 
encountered in the first part of the 
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wet season. None of the accessions i8 
free of Rhizoctonia Foliar Blight , but 
67 per cent were only slightly to 
moderatelv affected. All 18 
accessions were badly attacked by 
leaf-suckin思 insects ， bllt this i8 
u8ual1y a temporary occurrence and 
p1ants recover we11. 

Yields of dry-t袋a t: ter a玄e report ed i n 
Table 2. Theτe W8S consí尋erable
var主ation between accession怠， but only 
CIAT 15521 produced significantly more 
桂ry明'matter than the control CIAT 5234. 

Panicum maxi甜U血

A col1ection of 436 accessions was 
established at the two sites in May 
1986. The co l1ection was classified 
10to groups representing the main 
co蜘開rcia1 cu1t: ivars. Thirty盼two per 
cent WliS 81盟主lar to CV. Ramil , 40.6 
P能r cent was simi1ar to cv. Co話瓏的泣，

27.1 per cent was s圭盟主1ar to cv. 
Petτie green panic an社 0.2 per c愁nt

wa發 8i級主 lar to cv. Embu. 

1t is usual to se1ect grasses on the 
hasi艘。f tota1 d玄y叫'matter yield with 
the most productive chose玄， for fur t:her 
study. Rowever , in other tufted 
tropica1 grasses such as 扭住披頭型

車里芷空空旦豆， a high proportion (up to 40 
per cent) of total dry matter produced 
even in the second part of the wet 
seasön consists of senescent materíal 
which is of no va1ue to the ani四a1.

Furthermore , such hi草怯。-yie1ding gras­
ses are often inco數patible with many 
1e車也祖e species. Accor晶ing1y ， in an 
attempt to se1ect 1esl多 a露在ress圭ve ，

higher 哇ual主ty grasse發 it was 之lec1ded
to use "the yie1挂 of diges主主.b1e

dry-matter 主n green leaf" a8 the 
se1ecti。但 crite室ion. Eighty幽8ix 10w 

to me吐ium heigh言 leafy accessions 
(including three contro1s) were chosen 
at the end of 1986 from within three 
of the four morpholo島1ca1 groups. 
Accessions similar to cv. Hamil "ere 
not included as these giant types are 
difficu1t 1:0 manage under grazing and 
are more appropril學te for cut-and-carry 
syste四S.



Table 1. Production óf edible dry-matter in selected accesslons of S. scabra at 
the "Yopare" snd "La A工csncfa" sites at Carima車ua.

CIAT No. Origin 

2808 Venezuela 
1926 Venezuels 
152已 Venezuela 
1522 Venezuela 
2818 Venezuela 

"YopareU 
DM yield (gfplant)十

l1La A工canc宜a" Mean 

239 
152 
198 
128 
117 

58644 
9
'
"
Q
U
氣
U
R
J

司
、d

?
"
電
i
T
A

‘
i
'
i

1

，
令
，
勾
色
。

12385 
q
L

弓
h
y
A
會
&
嘗
且

cv. Fitz宜。y Brszil 27 G 14 

1品在 150 MEAN 
LSD (Accessions) 
CV (霓〉

55(*的

15.2 
80(*的
1會 .8

t Su研 of 2 cuts. 

Table 2. Dry-matter yi泣如 of acces自ns of C. 話給垃num at the 九a
Alcancfs" site at Carimagua. 

CIAT 諒。. Ori臨 1n DM Yiel社十 C1血T No. Origin DM yiel益?
(kg/ha) (kg!ha) 

15521 Brazil 3396 a 15526 Brazil 233會 cde

5486 Brazil 2774 b 5810 Brazil 7315 cde 
15387 Venezuela 2晶晶 7 bc 15520 Braz i1 2257 de 
15522 Brazil 2岳 16 bc 15523 Brazil 2065 ef 
15527 E玄az i1 2606 bcd 5657 Venezuela 1831 f 
5725 Brazil 25串 6 bc丘 15524 Brazil 1766 f!聖
5828 Braz l1 255(' bcd 56岳? VenezueJa 1745 至惡

15525 Brazil 2531 bc是 5671 Venezuela 1占62 草h

5234 (control) Brazil 24會主 bcd 517惡 Venezuela 1421 h 

t Su甜 of two cut念.

Means wich the same letter are not signifícantly different (Dunca泊 '6

Multiple Range Test). 
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Five groups (Figure 1) were identified 
by cluster analysis , two of which 
conta主ne是 f1ve accessions perfor亞ing

we豆豆 at botb s1tes. Cluster analys1s 
was conducted using data for tbe two 
locations on tbe basis of "yie1d of 
晶ry-matter 1n green 1eaf" since 
digestibil圭ty data 留戀re not avai工ab1e
at the tillle of writ1ng.τhe yields 
for the top five acces510n怠 are
appreciab1y hi草her thsn those of the 
commerc1al controls (Table 3). None 
of these access10ns was at tacked by 
e前ut ， wh主ch co甘冒lonly 主s present on the 
inflorescences of P. 總ax11llum in the 
re草 ioτ1.

t~ew plantings 

In June 1 會87 ， 264 accessions of 
紛pecies of 虹盟主主ε立呈 were planted 
ve囂etatively at Carilllagua. P10ts were 
established within an existin草 pasture

of B. hum1dicola 1n order to increase 
the spittlebug pressure. Fifty-three 
per cent of the collection 1s B. 
k但且已呈 14 per cent 1s 主.
但賠錢訟豆 12 per cent 1s B. 
法訟法怒已呈，且 per cent 18 B﹒扭扭扭， 6 
per cent i5 B. 口lz1ziens1s ， 2 per cent 
1s B﹒也反恕追思是 and 5 per cent 15 
Illiscellaneous Brachiar1a species. 
Commercia1 cultivars have been 
inc工uded as controls. Pro盟主g主ng

accessions of Brach1ari" selecte益 1n
previous years have a1怠。 been

inc1uded.τhe collection shows con­
siderable variation in 韌。主phology ， and 
tolerance to sp1ttlebu惡 attack will be 
a high priority selection críter圭on.

Establishment has been very variable 
3n挂 many plots had to be replanted. 
Most accessions have now established 
and detai!e挂 evaluations wil1 be車in in 
1988. The collection has a1so been 
planteù at the ICA "La Liberta丑"
Research Station , near Villavicencio 
where populatio言15 of spittlebug are 
naturally higher than at Car1訟&草ua.
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three botanical types var. 立監控左空，
var. phaseoloides and var. 訟bsp紅豆呈­

The co瑚融ercial cultivar , 1ncluded as a 
control , 8hoW8 poor adaptation to 10w 
8011 fert圭lity ， a 10w to1e玄ance of 
drou島ht ， and unreliable seed produc “ 

tion. Other species s晦wn duri訂單 1會87

were Desmodium ova1ifolium (37 acces­
sions'-;-可石舌。E石γ守志在fol1糊 (26 
acce時ions寸寸nd C. 向etragono1obum"
(10 accessions). 

GRAZING EVALUAT10N OF GERMPLASM 
(CATEGORY 111) 

The main pu玄pose of this stage of 
evaluation 18 to record the perfor“ 

聽ance of promising 1程車umes under 
graz1ng in s鳴a11 plots when assoc主ated
with a companion 草rass. Of particu1ar 
interest 18 le車紅鶴e persistence and 
grass-legume c自npat 主b i11ty. At t:his 
工evel of screening there 主s a high 
level of co-operation with the 
Ecophysiol。在y Section , and certain 
data f主Om agronomy tria1s wil工 be

found in that part of the report. 

Desmodium ovalifolium 

Accession CIAT 350 has shown consi這er­
able promise for "11ano翁" conditions 
as a companion 1e藍ume for vi惡orous

species of Brachiar1a. However , there 
have been prob1ems with a stem­
ne眼atode (Pterotylenchus cec圭dogenus)

and Fal師 Rust (紅些世說怨那是堅盟坐夕
A nu訊ber of new accessions have been 
se1ected for better resistance to 
these pest8 and diseases. Five 
accessions together with a c陣ntrol

(CIAT 350) were established 主.n July 
1985 in a諮sociation with Brachiaria 
dictyoneura CIAT 6133 (now cv. 
Llanero). Two 缸razi室主皂 pressures are 
bein車 主純posed by var1ation 1n the 
number of days the p10ts are 草宮發Z韌性.

Changes in the legu閥e proport1on 
級cross grazing pressure給 1n the six 
associations are shown in Figure 2. 
In 1'111 treatments this year there has 
been a Illarked ðec1ine from over 70 per 
cent 1e臣Ume to 工ess than 10 per cent 
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Table 3. Yields of dry matter 1n green leaf (g/plant) 1n some promisíng acces你
sions of P. maximum at "Yopare" and "La Alcanc!a" sites at Carimagua. 

l1Yopare l1 ' 'La Alcancía" Mean 
CIAτNo. Type* 一一一一一他Iplant) ……------- 〈草Iplant)

160毛主 GP 212 

1 岳019 GP 17品

6944 GP 148 

cv. Petrie GP 54 

已 799 c 260 

6899 c 142 

cv. CO實質lon C 66 

女 GP = Green Panic; G = Common 
Two cuts (Au囂us t and Decel頭ber 1987). 

in the cases of accessions CIAT 3776 
and CIAT 3794. The highest 1egume 
contents were noted in the assoc1a你

tions containing CIAT 35口， CIAT 13092 
and CIAτ13129.τhere were no dif­
ferences between grazing pressures. 
This decline ín legume yield does not 
appear to be related to the incidence 
of pe悠ts and diseases. Despite 
artificial inocu1ation , there were 
essential1yτ10 nematode proble宮lS even 
in CIAT 350 , whilst the incidence of 
False Rust was 10w to 擇。這erate. CIAT 
13089 contin\措垂 to be the 鳴。st

tolerant accession (τab1e 品) • 

The le晶ume selected by esophageal­
fistulated steers varied markedly 
during the year , and declined over 
time (F1gure 3). Animals tended 
genera11y to select les給口.

盟位話給豆豆祖 than appeared in the sward 
in al1 treatments. HDwever , on average 
from Au繆捕t 198岳 to Jul于 19串 7 ， 1e草ut混e
念e1ect主on varied fro胡 14 per cent at 
the low 喜razing pressure to 60 per 

3-7 

1 在8 17吾

88 131 

139 1 冉冉

30 是 2

158 209 

75 109 

22 44 

cent at the hi草h 惡razin草 pressure

(Table 5). Across accessio位S ，
appreciably more legume was eaten at 
the high grazing pressure (where there 
was less opportunity for selection) 
than at the 10w grazing pressure. 

Arachis 已泣結

主﹒ 昆虫2主 CIAT 17434 h的 shown 
consi是e主ab1e potential a6 a companion 
1egume 1n associations containin皂

vi皂C室ous species of Brachiar1a. ln 
October 1984 , a trial was estab工主she是
in whích the '1e革研單e WaS associated 
with f1ve accession銬 。f B芷achiar主急，

namely B. humidicola CIAT 岳?會

(control);- CUT志刊苦了芝ÏAT 67的， CIAT 
6369 and B. brizantha CIAT 岳294. Two 
grazing pressures are being imposed on 
the associations. 

τhe changes in the proportion of 
legu祖e in the four associat1ons 
containing 主﹒ 加點位但豆豆 across 
graz主ng pressures are presented in 
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Table 4. The incidence of stem nematode and False Rust 1n access10ns of D. 
位拉拉diEEMthE﹒旦旦yoneur呈 1n Category 111 at Carimagua. 

C1AT 

Access10n Stem Nematode 

Score No. 

Z
U
F
←
、

tFU CFE FbFEO 
A

給
戶
，
&

問
倡
“

啊
…
F

僑
民
間

WLmm 

。 1枷2 4-5* 3 

3圭亞 8 12 50 38 G 

3776 G G 串7 13 G 

37雪再 G 再 92 4 。
13089 G 23 77 G 。
13092 B G 90 10 。
13129 。 。 76 24 。

* 0 ~ No symptoms; 1 耐2 輪 Low incidence; 3 = Moderate incidence; 4翩5總 Hi草h

incidence. 

Recorded 27 January 1987 

Figure 4. 主，誰泣位 conti問必室。

是omìnate the four aS5ociations. Only 
in the control , CIA空 679 ， was there a 
reasonable proportion of grass. There 
were no d1fferences between 惡raz1n甚

pressures.. B. 控經位訟么是 CIAT 679 1s 
known to be of relatively low an1mal 
acceptab1lity , and it i5 pos秒ib1e that 
the newer accessions may be of hi串her
feeding value. Trials usin臨 animal"
in 賀tet ，f主bolism-crates are to be con­
ducted to 1nvestigate this possibil­
ity. 

Legu四es in savanna 

1n June 19皂岳 a trial was establi發hed

in savanna w1th ten legumes (Table 6). 

E圭ght of these legu軌發怠， the exceptio法益
being the controls Centrosema 
acutìfolium and C. brasilianu鈕 are

knowτto be rather poorly consu觀ed
when grown with i血proved grasses of 
high acceptability. The purpose of 
the trial ís to determine whether 
these species are better èonsumed when 
assocíated with poor quality native 
grasses. Estab1ishment has been 
exce11ent and grazing w111 begin 1n 
December 1987. Species wi11 be 
indiv1dually-grazed by esophageal­
fistulated steers. 

3是 ew plantinS1; S 

A new Category 11I tr主a1 was e發tab-

1ished 1n June 1 會喜7 with n主ne
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Table 6. Le草UI蛤G終 establishe是 in native pasture at the level of Catego宮yII工 at

Carima惡ua.

Species 

Centro結ema acutifol1u聾

Centrosema arenar1um 
石否蒜支蕊菸茲在路在當聽

DesJIlod1um 1ncanu租
Des竄。通1u盟 str1草 11108u蠟

展示忍玄iiñ velutinu揖
主笠些亞全控告訟泣紅豆
Sty10santt削盟主捏住拉皇
宮全性主主江詩話旦旦控

Zornia 拉金2

access10ns of Centrosema brasi11anum 
associated w1th An位您服您崑哎也us cv. 
Cart回gua 1 and Br笠蛀虫控悠悠yoneura
cv. Llanero. The access10設的 are C1AT 
5234 (control) , CIA:τ5486 ， CIAT 5725 , 
CIAT 581白 CIAT 5828 (a11 from 
Braz i1); CIAT 5178 , C I1I:τ5657 ， CIAT 
5667 and CIAT 5671 (al1 from 
V再nezue1a). Seed was broadcast in 500 
m~ plots and estab11shment has been 
excellent. Low levels of Rhizoctonla 
Foliar Blight and Cyl1ndrocladlum Leaf 
Spot were observed in the 立­
bras11ianum accessions and insect 
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CI主τ 膏。.

5277 
5236 
5234 

13032 
13155 , 13158 
1320晶， 13213 , 13215 
171年03 ， 17407 

2031 
1327毛
8279 

problems were negligible. 
wil1 commence in 19串8.

SEED MULTIPLICAT10N 

Grazing 

Seed or vegetative mater1al of a 
number of prom1s1ng species continues 
to be p芷oduced for inclusion in future 
grazing trials (see Annual Report 
Tropical Pastures for 1986). Last 
sea移on sufficient seed was produced of 
the nine C. brasilianum accessions to 
allow the new Category 111 trial to be 
5own. As m時h as 6 kg of seed was 
co11ected fro油怠。祖e of the accessions. 



4. AGRONOMY CERRADOS 

Edaphically adapte是 legumes and 
grasses have alrea是y been identified 
for the Cerrados ecosyste觀 However t

。 f the total number of legumes 
evaluate在 at CPAC pr主or to 1985 , 
approximately 60% were accessions of 
stylo翁anthes spec主es. ln addition , 
results of 草razing experiments 
indicated the need for a wider ran草e
of legm位es and 草rasses with better 
草razing tolerance. A broader range of 
geτ，etic materia玉 of key species , 
including 12 學pecies of Centr08ema , 
wa8 evaluatedιiuriτ19 the past two 
years. The current evaluation pro草ra詛
at CPAC 幻，cludes 351 legume accessions 
introduced in 1 雪85/86 and 車7 acces­
sions of Cent玄ose曲a 發pp. planted 主室主

19串6/87. …句古玄一 evaluation of 311 
legu祖eS establishe吾土n 198冉 185 was 
recently completed. 

ln the 寫ystematic search for new 
fora草e p1ants for the acidωinfertile 

savannas of tropical A摺erica ， e訊.phasis
at CIAT has been placed on the selec­
tion of a晶apted legumes. However , the 
10w productivity and nutritive value 
of most of the native grasses , the 
hi車h nutrient re哇uirement of many 
co磁揖ercial 草宮ass cultivars a官ld the 
susceptibi主主ty of the widely gro啊， B. 
但旦旦控恆星 to spittlebug make it 
necessary to concentrate on the search 
for suitable companion grasses a紛
wel1. 

At pre閥混室 the genera 旦旦已盟 and

笠您是鼓挂呈 are receivi玲 玲帆ial
attention at CPAC. Species of 
說錢已聽 are particul盯ly 糊口 adapted
to poor1y drained con拉圭tions 即ld

全竺主笠正是 spp. have great econo班ic

發19nificance in the acid-soi1 regions 
of Cerrados and cleared forest areas 
of Brazi1.工t has been estimated that 
approxi訂late1y one half of the tota1 
area of thirty 盈il1ion hectares of 
improved pastures consists of 
紅紅坐恕絃 species. A total of 322 
accessions of gra路發@忍， including 2書?
制的結ions of 12 spec1es of 坐車錢話或是
and 35 accessions of Pa您是笠翁pp. and 
a group of 亞isce11aneous 草rasse怠， were 
established for pre1iminary character­
izat主on and evaluation during 1986/87. 

E,valuation and characterization of 
Brachiar主a spp 。

ln view of the high potential of 
取妥迫泣起 speci帥 in the Cerra丑聞，

the evaluation of the co1工ection 忽E

CPAC and subsequent testin草。f se1ec­
ted accessions in multl-1ocat1onal 
tria工s 主s of pri祖ary importance. Two 
hundred and fifty-eight accessions 
were estab1ished at the 車eef Catt1e 
Center , Campo Grande , Mato Grosso 忌。
Su1. 

S圭nce the co11ection ori車主nate是 from a 
wide range of environmental situa­
tions , the enormous variability a點。ng
accesslons i8 not surprl每ing.τhe 287 
accessions were establ1shed at CPAC i仇

replicated fiel益 plots during January 
and February , 1987. The objectives of 
k些性泣起 species evaluation are: 
se1ection of 路uperior accessions and 
development of cultivars a挂apted to 
the edaphic , climatic and biotic 
factors of the Cerrados. 



Fifty-two percent of the co11ection 
presently under eva1uatlon are 
位。types of 虫訟泣旦控告認控告車， by 
far , the most promising and var生是這尪 1e
species in the co11ect主on. The 
關jority of the accessions (87幻 are

erect or semi-erect plants. App玄。玄i­

mate1y 50% of the tota1 co11ection of 
this species 18 early f 主owering

material. To date , no spitt1eb也惡

damage 制S ob8erved in the 笠笠垃且主是
監控語已是 ∞llection ， a1though 
acces8ions of 器， 是發cumbem章， 車-

ruziziensis and B. iubata were 
affe茹苦古 various degrees. Some 26 
accessions , inc1也是in車 19 of B. 
brizantha , were se1ected for further 
evslustion (Tab1e 1). 

語絲sluation of Paspalum spp . in the 
v草堂zea

Sessonally flooded 1an社s with a high 
water tsb1e (v星空zea) const1tute s 
significant portion of the Cerra益。s.
It.1s estimated that there are 30 x 
10- hectares of hy挂了。morphic 80i1s 
inc Brazi1 with appro笨主mately 12 x 
10V hectares of várzea 8it也ated in 
the Cerrados. 

虫經至2通知 a 1前偎在enus of more than 
250 species distribute是 in the tropics 
and subtropics throughout the wor1d. 
However , the 阻jority of the species 
originates from the 孟晶ericas. Accor是­

ing to the lite宜ature most of the 160 
species of 些袋里拉翠綠ative to Brazi1 
are acceptab工e to grazin草 anima1s. A 
collection of 生單位盟 spp. 缸ld other 
wet“1a吸毒草rasses was establishe挂 in a 
sma11 p10t experiment in the v孟rzea .. 
Th is material was co工1ected and 
supplied by Dr. J.F. Valls , curator of 
Gramineae at CENARGEN. Fifteen acces­
sions of this col1ection we玄e estab­
lished in 3 ran忌。種ized blocks for 
evaluation un是er a seasona1 cuttin草

re皂圭亞e. Samples were haτvested for 
yie1通圭n peri。品。f maximum and 
盟inimum precipitation du主in草 the year. 
τhe results showed that several 
accessions of Pa授主lum sp. aff. 
位坐坐站豆豆 are highly promisin話，
Considerable vs玄iat圭on was observed 
among these accessions in flowering 
date an益 see是 yield. The hi草h yield­
in草 and pro觀ising grasses were 
resistaI三t to spittlebug and tolerant 
to sesson怠工 f工ooding and a high water 
table (Table 2). 

Tab1e 1. Accessions of Brachiaria spp. 終elected at CPAC. 

ClAT CIAT 
No. No. 

ll. brizantha 16107 B. brizantha 16307 
B. brizantha 16121 B. brizantha 16311 
B. brizantha 16128 B. b玄izantha 16315 
B. brizantha 16253 B. brizantha 16318 
B. brizantha 16168 B. brizantha 16319 
ll. brizantha 16288 B. brizantha l 晶33會

B. brizanth純 16294 B. brizantha 16467 
B. brizantba 16301 B. brizantha 16473 
B. brizantha 16306 B. brizantha 26110 
車.益ecumbens 16品轟轟 B. decumbens 26181 
B. decumbens 16500 ll. serrata 16221 
車. decumbens 2岳 185 B. hum1是icola 26154 

革. leucacrantha 16459 
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-1 Table 2. Dry matter yie1是s (ton ha ') of 15 grass accessions produced during 
periods of 1籠aximu四 and mini甜結晶 precipitation 1n a v磊rzea at CPAC. 

Dry 踹tter yie1ds ton ha “ 1 

Spec1es BRA No. Precipitation 
M阻i聞組 Mlni啞巴詛

Paspalum Sp. aft. plicatu1u祖 00會吾 10 車 .8a* 1. 2 ef草
P. urvil1ei 。 1068巷 7.6ab 1.7 cde 
P. Sp. af f. p1icatulum 003會 13 7.6ab 1.岳 def 
P. Sp. aff.p1icatulu甜 0096岳 1 7.1abc 2.1 bcd 
P. sp. aff.plicatulu血 。03638 6.8abc 1.0 fgh 
P. urvillei 。07323 5.8abcd 1. 5 def 
P. sp. aff.plicatu1um 009431 5.7 bcd 1. 4 ef 
P. sp. af f. P1icatu1棚 009628 5.1 cd 3.1a 
Hemarthria a1tissima 5.1 cd 1. 5 def 
P. sp. af f. plicatulum 。。事407 4.0 d 2.5 b 
主. sp. af f. plicatu1um 。08486 3.9 d 2.2 bc 
P. oteroi 0039位5 1. 5 e 。 .7 ghi 
P.paucici l1atum 。03891 1. 3 e 0.5 hi 
P. 恕。de移tum 。06203 0.6 e 0.5 hi 
Axonopus 主omplanatus 0.4 e 0.4 主

* Mean value移 followe是 by a different 1etter are signif主cantly
(P < 0.05) 挂圭fferent (Duncan's mu1tip1e 間可e test). 

Accessions of 史經豆豆豆 sp. af f. 
已些單位設 produced the highest dry 
matter yie1挂s during the wet season , 
the range for the November-March 
period (max. precipitation) was 3.8 to 
息 .8 t/ha (τab1e 2). A 10εa1 a free 
see是in臣， self “ propagating selection of 
E﹒笠且其ei a180 pro吐uced a hi草h DM 
yie1d (7. 己 t/ha) . Howeve宜 this

accession was very ste聽my 1n the "íu1工
seedhead" stage and at the time of 
叫做pling. 笠盟訟旦旦捏捏些單缸里 an挂
other species of Paspal且盟 produced low 
y主e1ds ran島 in囂 from 0.5 t/ha to 1.5 
t/ha in this exper圭盟ent (Table 2). 
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Acce制ions of 虫忽必um sp. aff. 
M紅紅豆豆旦 a1so produced high yi泣如
durin在 the period of 混inimum precipi­
tation. The range for the ei串ht

accessions was from 1.0 to 3.1 t/ha 
(τable 2). Considerab1e variability 
was observed in f10weriug date and 
see是 yie1d ， with early flowerin思

access主ons producing high seed yields. 
Mean yields of cleaned see是 for five 
ear1y f10屯Jering accessions of P串串君拉1u:部
sp. aff. plicatulum r副主在ed from 214.4 
to 917.6 k草 /ha. Marked differences 
were observe是 in drought tolerance 
絃訊ong species and ecotypes. and 



Ta"區主e 5. Chemlc泌∞教學招ltlon and 絃話虫兒是主gestibility (IVDMD) of 15 事rasses

in the 是ry sea綴。n in a v孟rzea in CPAC. 

BR主

Species Accession CP Ca P M草 K IVD故B

宮。. --呵呵呵叫編偏偏-------------- % 份叫僻枷偷咿咿---------....-戶，一--

Paspalum sp. 
aff. p1icatulum 009661 8.6 

Paspalum 怒P ﹒ 、
aff. plicatulu:租 。。事628 7.1 

Paspalum sp. 
法ff. 室主icatu工u揖 00會610 囂，再

Paspalum sp. 
aff. plicatult阻 009再 31 9.5 

Paspalum 純p.

aff. plicatulu椏 009407 7. 晶

Paspalum sp. 
aff. plicatulum 003913 7.4 

Paspalum 5p. 
aff. plicatulum 。03638 9.0 

Paspalum sp. 
aff. plicatulum 。08486 7.1 

P. urvi工工ei 010岳85 7. 惡

P. urvi工 lei 007323 7.9 
P. pauciciliatum 003891 11. 5 
P. oteroi 003905 岳 .5

P. 澈。destum 00岳 203 5.2 
Axonopus complanatus n.a.* 8.2 
Hemarthria altissima 位 .a.* 8.6 

(CIAτ 1122 x 1539) , a1三位 2再-23 (CI血τ

1639 x 1633). 

Des綴。這 ium ovalifol主um

工n the second season followin草 est~望已­
lishment , flowering an益 improved see丑
production were observed in a group of 
late flowering accessions of this 
legume. On the basis of these obser­
vations , 12 accessions were selected 
(CIλT 13081 , 13087 , 13088 , 13089 , 
13090 , 13103 , 13104 , 13111 , 13113 , 
13114 , 13132 副主丑 13130) • 

Freliminary evaluation of Centrosema 

錄取ι

A tot .a工 of 2益 7 acce是這 s10ns of 12 
species of Centrosema was established 
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1 給 16 0.17 0.98 0.93 55.8 

0.38 0.12 0.4岳 1. 45 品0.1

1.13 0.18 1.0毒 1.20 51.8 

1. 0雪 0.17 0.97 1. 30 50.5 

0.73 0.15 0.59 1. 39 高1. 1

1.01 0.16 1. 06 0.89 55.0 

0.97 0.17 0.75 1. 12 45.1 

0.65 0.14 O. 章。 1.在6 49.1 
0.4冉 0.16 0.35 1.33 50.6 
0.38 0.16 0.50 1. 26 46.7 
0.44 0.1岳 0.36 1.87 在4.7
O. 岳3 0.17 0.50 1. 04 4在 .1

O. 在。 0.09 0.3在 0.75 有 8.9

0.51 0.1串 0.42 1. 23 44.3 
0.32 0.18 0.48 1. 18 53.1 

主n October 19串6. These include C. 
acut主fo1iu間 C. arenariur息 C.

笠坐主註訟盤， 笠， 整位笠里旦旦跤 f.
經怒紹給袋， C. 詮全笠盟主 and 立-
tetra菇。nolobulI1. T日enty甜one accessíon~多

是ied during the observation perio忌，
mainly 社ue to susceptibility to fun惡a1
leaf diseases , little leaf 瓢ycoplasma

(LJ..M) or root knot nematode. Some 
speci削 were badly affected by 旦旦呈

or Phom旦且主 and Ce叫嗯拉圭旦;
監控你知盟主 was a1so in evidence , 
although this disease caused 
relative工y little da羽谷島 e. C. 
rotundifol至它認 was more severe工y affec­
te挂起y 設挂笠豆豆豆 than othe1: S爭的ies ，

and 90頓e da宣lage was observed in acces­
叫ons of C. 泣2泣起盟惡心ring the 融t
season. 車工1 12 accessions of C. 



Table 6. Accessions of S. 且扭扭撿起 var. 1'.笠且旦旦呈 selected at CPAC. 

Accession No. o b s e r v a t i 0 n s 

CIAT 10287 (甚至A 0115再2)

CIAT 2708 (BRA 0175售1)

CIAT 2238 (BRA 0350草草)

Erect , woody plant ，至irst flower 1n February , 

報ature plants 是efol主ated.

在rect ， leafy type , f1rst flowers in Februsry , 

defol1ated. 
Se珊1-erect ， reta1ned green leaves after 
觀atur1ty.

CIAT 2570 (BRA 017230) 

CIAT 10484 (BRA 028983) 
CIAT 2684 (BRA 015971) 

Se珊1-erect ， retained green leaves after 
matur1ty. 
Short , prostrate plant , defoliated. 
Semi-erect , retained green 1eaves after 
matur1ty. 

CIAT 2769 (BRA 027串39)

CIAT 2983 (BRA 027740) 
CIAT 2511 (B里A 014001) 
CIAT 291品 (草草A 022381) 

Lar草e ， 扇prawl1ng plant , retained 車室een leaves 
after 祖atur1ty.
Se祖i-erect ， leafy after seed 觀atur1ty.

Se龍主棚erect ， defol1ate垂.

Erect , defol主ated.

E呈豆豆豆豆玄聽 ‘Jere 帥verely infected with 
root-knot nematode (捏捏捏皇位坐

立笠盟主主) 的ortly after p1ant1ng and 
al1 died before setting seed. 

The m由st damaging disease on the dark­
red latosol (LVE) site continued to be 
1ittle leaf mycopla棚a (泌的 of 皂，
brasilianum. Pract1ca11y al1 acces­
s10nsτ?τbrasllian蠅臨時 affected
to some extent by LLM. The d1sease 主s

severely reduc主n單桂ry 織atter prod，三c­

t10n and in 聾。st cases prevents seed 
settin皂， altho唱草;h 1t i發愁。t a prob1em 
un是e玄草razing. The least affected 
accessions were: C. brasil1anum CIAT 
5234 (BRA 006025) , CIAT 5821 (BRA 
006025). and CIAT 5234 x 5224 (BRA 
006025 x 007145). Other Centrosema 
spp. are a1so affected by LLM 
inc1uding C. 點結悠悠單單憑 and C. 
E些豆豆豆豆豆， but not to the same extent 
as C. brasilianum. Of the recent 
introductions , two acces約ions (CIAT 
15轟轟2 ， BRA 013主 12; CIAT 154在3; BRA 
013374) of C. tetra罷。袋。lobum 腎ere
less affected by LLM. 

再也7

Flowering over a long period and good 
seed production was observed in f. 
brasilianum CIAT 15400 (BRA 013285). 
CIAT 15387 (BRA 01311 1), CIAT 15525 
(BRA 013323) , CIAT 15398 (BRA 013269). 

In 軍eneral ， accessions of f. 
觀acrocarpum were 祖.ore resistant to 
1eaf diseases than other species of 
按三反恕ema. 質l1s species 磁怯怯ted
very good dr.ought tole言ance as well. 
豆豆笠堂皇f聽您給經些工eaf spot was sli草ht
on C. 沒經怨怨訟盟 but 盟oderate to 
se、lere 是amage was observed on 
Centrose!籠a acutifolium and C. 
E虫扭扭服﹒

The major problem with C. 且隨.crocarpum
at CPAC ia lack of flower1ng. The 
very few accessions that flowered in 
July failed to set seed. These were 
E. 雙坐坐盟笠空空 CIAT 15375 (ßRA 
012599). C. 單ac室。carpum CIAT 15373 
(BRA 0125會衍， 臨d C. 也crocarpum CIA'τ 
15376 (單單車。125空空) • 



Excellent disease resistance but late 
flowering and poor seed production was 
recor是ed in C. acutifoliul張 accessions
CIAT 5287 (BRA 訪受宣言γ立莘莘 CIAT 15086 
(BRA 012165). Ce法trose糊 acutifolium
CI車全 15531 (豆豆主 00會 1車 1) fro血 Mato 
Grosso , re盜aine益草reen throu窮hout the 
dry season and sh。當ed a hi草h resis­
tance to foliar diseases. Seed pro­
duction , howeve宮， was 1i草ht. Another 
group of 1ate flowering and so啞ewhat

less productive , but highly disease 
resistant accessions of C. acutifoliu咀
(CIAT 15445 (BRA 013421了，可IAT 1茹苦E
(BRA 013439) and CIAT 15447 (BRA 
013447) originated from Amazon拙，

Venezuela. 

Two accessions of Centrose臨a we宜e se-
1ected for basic seed production; 
C. brachypodum CIAT 5850 (BRA 006572) 
and C. brasi1ianum CIAT 523再 x CIAT 
5225 (BR主 012297) • These accessions 
have shown fie1d re發生stance to little 
leaf 臨ycopla發鵲起主 an這 produce是 high 
yie1是s of see莓 S您是111 plots of each 
accession were established un是e室
主rrigat圭on in Aprl1 1 會87. 笠，

bras主lianum produced a good seed crop 
in spite of the late plantin草 whilst

little seed was produced by C. 
世控措臨紅心

Evaluation of Stylosanthes guianensis 
Var. pauciflora under grazing 

In Dece咽ber 1983 , a small-scale 
grazing experiment wa8 established 0啞

the LVE to evaluate 2 accessions of S. 
盟主笠笠監控 var. .2經c1fl豆豆豆 C工AT 22的
(cv. 單 ndeirante) an是 CIAT 2245. Each 
1e那l1Ile wa發啪啪泌的 A. 益主Z笠坐呈 ω­
Pla訟al電im養，章rachiaria brizantha cv. 
被aran丑惡 an品 Panicu重n maxi盟主誼 CIAT 6ll6. 
於le gra忽忽鵬主e草結揖e t宮eatments w駕車re

co器b1ned factor1a主ly wtth two stockin墨
rate treatments of 1.0 an丘 2.0 ani現als
per hectare (low and high stocking 
rate (SR). respectively) , obtained by 
叫justin串 plot size (hi事:h SR ~ 320 
mιand 10w SR ~ 480 m-). The de­
sign wa8 a split即plot with associa研

tions as main明plots and SR as sub­
plots. There were two rep1icates of 

each treatment. P10ts were 草razed by 
Gir cows , one per pad晶。ck ， for 2 days 
every 3 weeks i犯 the wet season and 
for 4 days every 6 weeks in the dry 
season. Grazin惡 co總揖enced in Novel也be玄
198主 an這 the experim'發言lt was ter祖inated
at the en禱。至 the 在ry season of 1987. 

At 50 days after sowi繞在 b穿th leg扭扭es
avera草e丑惡 plants per m-. ln the 
season followin草棚ta忌泌的闊前， legume 
蓮。盟主nance wa扇 recorded in a11 treat­
ments , except in the cv. Maran垂直 -

CIAT 2245 associations and in the high 
SR treatment. By May 1987 plant 
densities of CIAT 2245 we~e reduced to 
1ess than 5 plants per m- in both SR 
treatments and in a悠悠ociation wtth a11 
3 grass species. An increase of cv. 
Bandeirante population wa5 recorded at 
the 10w SR in association with P. 
聖壘聖主觀WIl CIAT 6116. This grass has 
shown sy器.pto祖s of extreme nutrient 
def1ciency and a 滋arked reduct圭on in 
草ras8 Dl是 yield W58 recorde是 dur主a皂 the

last two 露razin草 seasons. At the end 
of the experi甜ent 1egume contents we宮e
re是uced at the high SR treatments 圭n

ass閃iation with A. 主單單單蹄蓮 L

E笠生設跤 and CO'油，pletely disappeared 
from associations with cv. 班arand量 at
the hi島h SR treat血.ent (Table 7 an是
Figure 1). 

gm gm am rm mm m­u­n­a-4
.
且

,-m 吋
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z

gm am rm bm z cd CAm 

。
一S

Lm om-2
.
枷
呵
，
心

tma 
a
叫
­

umc -mo ame wvmS Ema 

In December 1984 eight accessions of 
Centroseml章， each 1egume in association 
訊γ可γ 臨盟呈 or Brachiaria 
briz酬tha cv. Maran“ were e蒜苔2
li移hed for evaluation under grazing. 
The accessions were: C. brasilianu盟

CIAT 523毒， C. brasi主主anum CIAT 552章，
C. brasi至isnu盟 C主Aτ582龜 C

互cutifo主iu溫 CIAT 5277 , C. acut主folium
E茲于一苦苦苔 C. 口BdEceEY…γ可了
一一一叫

瞌5crocI單rtlU曲 CIAT 5052 x 50吾 2 ， an是 C.

E投扭頭露云主﹒控位笠呈玟盟 CIA:τ518會 X
5062 with 生﹒革泣旦旦﹒

The 16 treat血.ent combinations were 
arranged in 2 rand,omized blocks and 
p10t size wa5 250 血，﹒ The grazing 
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Table 7. -1 
Presentati的1 dry matter yields (k車站 ) of 3 grasses 串rown in association with 旦﹒

Euianensis Var.pauciflora cv. Bande主rante and CIAT 2245. 

且ndropo藍on Marandú P. m制<imum
SR SR SR 

Hi草k Low High Low High Low 

11/8主 2950 (73)* 3930(7會〉 4220(80) 3680(8也} 2940 (71) 264日 (57)

。5/85 2310(84) 3190(69) 3670(60) 3690(60) 2串串0(62) 3290(81) 

、令。
11/85 670(36) 22思7(56) 1702(46) 1817(60) 111器 (54) 2205(80) 

立-Euian棚sis 05/8屆 665 (10) 22再7(34) 1810( 4) 3377(20) 1167( 主) 1608(20) 
cv. Bandeirante 11/86 385 (25) 590 (1 8) 1047( 0) 1000( 1) 680(21) 565(2再〉

。4/87 1530(16} 14 1O (40} 227S( 0) 2390 ( 0) 1840 ( 0) 1785(64) 

11/84 3220(57) 2180(65) 28晶。 (73) 2880(84) 3350(7甚〉 2780(7位)

。5/85 3190(82) 3160(晶7) A主40(26) 4040(75) 2530(6的 3130(78) 
s. 草uianensis 11/85 1340(50} 2195(S1} 2145 (37) 33主7(64) 1097 (35) 2107(60) 
CIAT 2245 05/86 會50 (14) 35位 1 (33) 2372( 6) 全347 (32) 7脅。(15) 1985 (58) 

11/86 545( 4) 1377(24} 707( 0) 1410(46) 365(29) 1845(70) 
05/87 2180 (12) 1320 (10) 2毒95( 0) 26主 5 ( 6) 1330(25) 2會 30(44)

* Values in parentheses are legu:咽e c的ltents (% DM). 
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schedule was one an主mal per plot for 2 
days at 3吋'eek intervals dur1ng the 
留et season an吐品益ays 皂razing by 1 
an圭.mal at 6.哺week intervals durin草 the

dη 甜甜。當1. The establishment of C. 
br豆豆且主組m accessions was 臣。od but 
stands of other species were poor. A 
higher legume content was observed in 
the associat主ons with 今車坐坐坐呈 than
with cv. Marandú. 

The outstan拉圭ng le草棚e was C. 
扭捏且按旦單 位的 5234; a high 
percentage of th1s 1。直ume was 
ma1ntaine是 in a翁的ociation with A. 
a位主虫呈 and periodic legu帥益。拯inance
occurred 如此時 the wet season when 是.

主呈Z豆豆豆呈 wa8 preferentially graze是­
The legu阻 contents 主n the B.br豆豆盟豆豆
p工ots were initially 50 percent of 
those in the A. 主泣主盟主 plots. 1n May 
l 警車7 only traces of legume were found 
1n a工1 other treatments. C.brasl1ianum 
CIAT 5234 was free from pests and d1s­
eases an益 has shown excellent drought 
to工erance re訟ainin軍 green du玄主ng a 3 
2豆onths dτy period 1n 1987 (Table 8) , 

lSvaluation of grass-legume as咎。cia­

tions 1n the v霍霍zea

Activities expande丑 in the v星.rzea

during 1987. A SI挺a11ωscale grazing 
experi甜ent was e移 tablished in thls 
area in M泉y ， 1987. This trial com“ 

prlses f。但主 selected accessíous of 
each of the fo110wing 1e單位四es: 主rachi單

位笠oi (C王AT 18748 [BRA 015121] , CIAT 
18750 [BRA 0155981 , C工AT 187再 9 [君在λ
015253] , CI在T 17434 [BRA 013251)) , 
Desmodiu徑。valifolíu回 (CIAT 13085 [BRA 
蕊詔諒r;-C宣布甘台~BRA 008157J. Cl且T
13137 [BRA 008141] , CIAτ13289 [BRA 
008168]). and Pueraria phaseoloides 
(CIAT 7182 [BRA 000582]. CIAT 80品Z
[BRA 000岳 12J ， CIAT 17300 [BRA 0007吾 1 ]，

CIAT 17320 [B哀A 000817 J) • These 
legumes were plante位 in assoc主ation

with the f0110wi玲且rasses: 各位法草

B. dictyone河lrs (CIAT 6133 [BRA 
001449]) ，生﹒結悠且“些單位豆豆 sp. aff. 
且必泣u1u雙 BRA ∞8486 ，心岱結豆豆公笠

旦﹒ 些法拉法已主 BRA 001449. ~﹒ 
巴拉拉且主經- !?. sp. aff ﹒拉拉茲丘器

4一 11

BRA 008主筋 P. Ehaseo1oid帥-些錢已盟

旦控監控旦旦 BRA 000159. 吏.ph帥的10泌的
“主﹒旬. aff﹒拉拉茲址挫 B馳。01449.

Stron皂 wee是 competition and invasion 
of some plo臼 by a native 控豆豆豆
species delayed establishment. 
However , a 草eneτa1 improvement was 
observed at the end of the dry season. 
Accessions of Ar竺詰豆豆單位 e:lChibited

excel1ent resistance to dry conditions 
in this situation. 

Seed Production 

Seed production of promising species 
was init1ated dur主ng the season. 
One-hectare p10ts were established of 
cultivars Bandeirante and P10nei主0 ， s. 
主錢主主ta C1AT 1097 (BRA 005串串6) , 主﹒

觀控堅扭扭 var. 笠扭住主主 CIAT 2950 
(BRA 017817) , 話盟主志學些主主訟1m hybrid 
(BR血 00876 1) an這些單位盟 spp. af f. 
性拉茲已且給RA 001449). The objec­
tive is to pro是uce adequate a誼。unts of 
seed for experimental work and on-farm 
validation tr圭a16. S. ca位單單位AT

1097 (BRA 00588益) was harvested in 
August with a combine-harvester.τhe 

area of 1.2 ha un且I'r this seed crop 
yielded 850 kg ha • of seed in the 
pod. The other species yielded 
smaller quantities of seed. Th" 
hybrid !.坐泣如坐 yie1ded 16 均 ha • 
of c1ean 諮eed. This guínea 惡rass is a 
productive intermediate type and has a 
high leaf: stem ratio and exce11ent 
drou惡ht tolerance. 

Ei皂hteen accessions were planted 
b e tween April 1 and May 15 (τable 9) 
for bas主 c seed product1on in new area 
of LVE previously under wheat. 

Supplementary 主rrigation was applied 
during the dry season. Goo社 estab-
11shment was obtaiued at the fir，這 t

plantin琵 but emergence was variable 
due to 10w temperatures at the late 
p工antin皂 Seed of the C. brasi1ianum 
hybrid (CIAT 5234 x 5224) wasτ芯Z
harvested i犯 August/ Septembe芷﹒ The 3 
x 10 m row-plot yie1ded 2.5 kg of 
clean seed. Th主5 accession i 怒 a



Table 8. “ 1 Presentation dry 糊tter yields (kg ha ') of 3 accessions of C. brasili胡棚如臨甜ciation
with 盔， sayanus cv. Pl臨altina or B. brizantha cv. 紙arandú.

A. 車ayanus cv. 挫ara安全是ú
Legumes Ü/85 5/86 11 (86) 5/87 11/85 5/8岳 11/8岳 5/87 

C. brasi1ianu軍 1130(60)* 2267(81) 955(峰已} 825(42) 1350(22) 1849(28) 547(27) 1025 (7) 
CIAT 5234 

C. brasilian悠悠 1217(5位) 1520(52) 712 (41) 720 (10) 1822(11) 165會(17) 769(2) 1410(3) 
CI血.T 5523 

b 
C. brasil1anulll 1540(29) 1297(41) 635 (1) 785 (lO) 1557(5) 1762 (7) 4息。(事〉 920( 冊)

M 

CIAT 5824 卜J

* Values 1n parentheses are legu軍e contents (% DM). 



Tab1e 事. Basic see是 multipllcation durlng 1 會86/87.

P10t 
No. Spec主es

1 D. ova1ifol1um 
2 P.phaseo101des 
3 D. ovalifoliu激
4 P.phaseoloides 
5 S. cap1tata hybrld 56(位必)*
6 D. ova1ifolium 
? S. capitata 
B D. ova1ifoliu血

9 C5 arenarium 
10 C. bra忍ilianum hybrid 
11 S.zu1anensis var. canescens (?) 
12 D. ovalifolium 
13 S.guianens1終 var. vulBaris 
14 P.phaseo1oides 
15 D. ovalifo1主.um
16 主-phaseoloides

17 D. heterocarpon 
18 D. 8tr益主l10su詛

* Breede笠 's nu也lber.

1'articu1ar1y heavy seed 1'roducer 副主挂

to date no LLM was observed in this 
1'10t. Mu1t11'l1cation 1'10t9 of four 
accessions of 位坐想主錯位01 were 
samp1ed for see益 Dehu11ed ， seed 
yields were in eXCess of 1 t ha • 

Regiona1 Tr圭a1s

Of the 12 regiona1 tr1a1s estab1ished 
ln 1 警車3 ， 10 were conc1uded dur1ng the 
year and the remalning two at Vl1hena 
(Ron是onla) and Aragua1na (Gól星s) w1l1 
be ten墨lnated short1y. The fil主din揖s
may now be summa玄lzed. Ada1'ted 
species have been identifled for a 
w主是e range of e愁vlronmenta1 condltions 
within 1atitudes 30N and 22 05. Un­
quest10nab1y. the key s1'ecies for the 
lαw fert11ity , sandy s0116 of the 
northern Cerrsdos 1s Stylosanthes 
￡錢主豆!.. The best over-all 1'erfor­
臨nce was exhibited by 呈﹒主笠主盟主

4-13 

CIAT BRA 
accesslon P10t slze 

No. 

13103 。07994 2 x 10 m 
17283 000697 2 x 10 m 
13130 。08095 3 x 10 m 
17300 。0日761 3 x 10 m 

3 x 10 m 
13101年 008001 84 plants 
10396 0290串串 3 x 10 m 
13135 00惡 125 2 x 10 盟

5850 。06572 22 1'1ants 
5234 x 5224 位 12297 42 1'lants 

10993 。32826 3 x 10 m 
13110 008257 15 X 10 種
1092岳 031879 3 x 10 t蠶

7182 000582 17 x 10 m 
3266 007650 3 x 10 m 

17320 000817 17 x 10 m 
13178 008478 22 x 10 臨

13156 008613 22 x 10 m 

CIAT 1097 (BR蟲 005串串己) and CI且T 1019 
(BRA 007257). Both accessions of S. 
￡盟主笠呈 are free see是主ng types and 
product主On a1'pears to be goo是 ln s1'ite 
of attacks by bud -worm (岳銘笠且是
訟法史性豆豆) • 呈 ca點旦旦 CIAT 1097 
(BRA 005串串6) has been 1' ropose是 for 
re1esse ln the coming yeaτ The 

high1y successful see是 mult11'l1catlon
project for accesslon CIAT 1097 w1l1 
faci l1tate the ear1y co扭扭ercia1

re1ease of thls promlsing s1'ecies. 

The 1'erformance of accessions of S. 
聽些扭扭捏 var. 主思豆豆豆主or且 has been 
varlable at the dlfferent testing 
sites. Suscept主.bil主ty to pests and 
diseases ha發 been res1'onsib1e for poor 
6urvlval at 60觀e sites. In 臨eneral ，
access10ns CIAT 22也5 怨言ld 10會5 appear 
to be better in ter祖S of perslstence 
than the cont玄。1 cv. Bandelrante. On 
san進y soi1s at Boa Vista (Rorai且a)，



CIAT accessions 1095 , 2191 and 22再5
were the best. At Macap轟 CIAT 1095 , 
2203 and cv. Bandeirante were the 
superi。當 accessions and CIAT 2245 was 
badly affected by anthracnose. 1n 
Piaui. C王AT 22冉冉 was the best of the 
six accessions tested. 

Accesslons of S. 組acrocepha1a are even 
Z訟。re restricted 1n their range of 
adaptatio袋 Stal主d 10Bses of 75% due 
to anthracnose were record緝毒 even with 
one of the 忌est accessions (CIAT 2039) 
1n the northern Cerrado region. 

The following ERB “ Tria工s are planned 
for 1987/88: 
Type 草 trials are p1anne益 for 1987/8串
at Macap萃， 車車apa (UEPAT. Macap孟) ; 
Goiania. Goi矗s (Universidade de 
Goi革s). Lucas do Rio Verde (EMPA); 
Rondonópolis. Mato Grosso (閱PA) ; 

Ca晶宮ana ， Mato Grosso (EMP車); Ca縛。

Grande. Mato Grosso do Sul (C耳PGC);

P1ana1tina , DF (Colegio Agrico1a de 
Brasilia); Be1挂潑， Par星 (CPATU) (Tab1es 
10 and 11). Type C trials are a1so 
planned fo室 1988/89 in Amap矗. Roraima 
and Mato Grosso do Su1. 

P1ans have been flna11zed to estab11sh 
regiona主 tria1s A and B in Paraguay 
and Bolivia. Contacts were made with 
MAG in Paraguay and 1n Bolivia with 
the Centro 是e lnve街tigac1ón Agdcola 
Tropical , Santa Cruz , and the Univer­
sidad T嘉cnica del Beni. Planting 
materials supplied to E琵A Paraguay and 
Bo工ivia are 1主sted in Tables 12 and 
13. 1n ad是ition to a co11ection of 
East.輛African clovers. selected 
accessions of 控經鼓位主 spp. (see 
Tab1e 1) were sent to MA品， Paraguay. 

Table 10. List of species for ERB trials in Brasil. 

Treatments 

史泣怒坐坐豆豆龍主笠訟註呈 var. 認站紅豆豆
笠﹒訟語法誰給 var.

已經訟史學投 var .. 
里﹒訟ian訟豆豆 var.

S. guianensis var. 
E﹒位主包經星星 var~
支﹒銀主坐到延至 var.
S. macrocephala 
s. macrocephala 
S. 1nacrocephala 

vulgar生g

旦旦詰扭扭
。缸lciflora

盟法草扭捏
巴拉拉控主主
懿涅拉拉旦

s. vlscos!單晶
室，草草詰忌諱。.的h

Centrosema brasilianu血
石哀高sel高苟且id (Cγ盟扭些型凡
的一一…** c 盟芸芸芸P四〉零

但旦設笠雙全 sp ﹒ 343 
Centrose誼a sp . 352 
立終旦旦史na sp. 3主4
Centrose滋平 sp ﹒ 372 
Panicum maxi甜甜
Panicum 阻ximum

Panicum maxilll結盟
Pasnalum consnersum 
E量也lum sp ﹒ aff.也話語:對

* 草reeder可王志磊王一(面面的 *有 CNPGC 宮。... t s. 
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CIAT 

2950 
2953 
1808 
2078 
2空車2

232時

1317 
2133 

10007 
10009 

2903 

5234 

BRA 

017817 
01會097

015628 
008150 
022861 
011932 
001333 
008419 
022781 
022837 
022519 

00忌。25

009181 
009211 
009229 
009237 
008826 
9位8761
0087串串

000159 
00144雪

+-CPAC 宮o. 251賢 (E訟琵〉

(BR主 No.not av忽ilable)



Table 11. Seed or vegetative 咽terial of Br經性結起 spp. 間pplied to CPATU. 

Species BRA CIAT 
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。02780
002917 
002941 
003051 
003131 
003271 
003301 
003387 
003506 
003735 
0037昏昏

。03816
004227 
004235 
002739 
002861 

n.a..* 

16119 
16135 
1岳 142

16155 
16164 
1岳297

16300 
16308 
16322 
16443 
164在8

16455 
16829 
16830 
16113 
16127 
16132 
16133 
1 的 1主5

162在9

1629學

16316 
16317 
16467 
26181 
1 屆品97

1岳502

26185 
26295 
26296 
16551 
2岳 180

161息。

16867 
2屆 154

16107 
16121 
16135 
161已串

16294 
16301 
16315 
16318 
1631會

16339 
16467 
1晶晶 73

1 岳827

2岳 110

16488 
16500 
165也9
26154 

。028會5
002976 
003212 
003298 
003主50

003468 
003891 
004553 
004472 
004529 
004570 
004651 
0046屆9

005541 
005岳57

004812 
004863 
00512忌

。02691
002801 
002917 
003158 
003247 
003310 
0034主 1

003476 
003484 
003638 
00主891

003948 
004219 
004300 
004391 
00♀502 
005串串串

00512岳

'1< BRA 百o. not available. 
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Table 12. List of spec1es for ERA trials in Para草uay.

East African clovers - ER車. Paraguay 

Trifoliu訟 quard.i1in主anum
Trifo11um Quartin1an咽血
Trif 0 liu摺 quartinianum

在交友1um steudne泣
τrifolium steudneri 
位古話iu苗石志謊言Z

Trifoliu錢是ecoru獵
百首olium de高在E
Trifo11um decoru綾
Trifo1iu訟 rueppell1anum

Trifo1ium nleppel工ianum
有3訂Iii苔 meppellian岫
Trifol1um tembense 
Trifo工1um tembense 
在設計r;;; maZ在olianum
Trifolium mattirolianu扭
信古話路 pichisermal工11
台設立iu區 Mch1serm試li1
Tri吉olium Polyst舵hyu飽
在在o11u哀 polystachyum

Table 13. L1st of 移pecies sent to Bo11via - ER車，

ILCA No. 

6300 
7675 
會再28

9712 
7637 
會720

6272 
已264
777岳

空巷90

9369 
6218 
7102 
9681 
6293 
8406 
8227 
會960

6298 
10220 

Species BRA 

Pan1cum max1mum 
Pan1cu團 maxi咽U實1 cv. Tobiata 
Pan1cum max主mu咽 cv. Co10niao 
g豆豆位uenoar經
些錢是些史已監控豆豆是
h坐坐空空 sp ﹒ gr. 拉拉益結至
Bra<己hiaria brizantha 
安ach1aria 志高品1co1a
E草草草歪芸芸古話語
主控控恕缸里轟缸里也更 cv. Planaltina 
笠泣笠旦控主豆豆法拉旦旦 hybri挂贅。.56 (EMH) 
笠且堅笠也豆豆豆錢主笠呈
Stylo街酬的帥盟主單單位E
stylosantheg 怠益型空空空純 cv. Bandeirante 
styl師甜的時叫扭捏捏 (cv. Mi叫間。

Sty王仰岫thea 位主且也延至
Stvlosanthes 冤uianensis
Des盟odium ovalifol1u曲
Des石灰石這蒜苔設立蒜志

高eraria piiãsë立泣蕊否
定achiτpintoi
Leucaena 1eucocephala cv. Cunningham 
臼扭捏更堅立組
Centrosel濃a brasilianm種 hybrid

4-1岳

008761 

010707 
000159 
009610 
005591 
00154峰

。014再9
000019 

005886 
035068 
003671 
017817 
017230 
015628 
008401 
008419 
000582 
013251 
000027 
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5. AGRONOMY HUMID TROPICS 

The principal object1ve of the 
I揖lPA!lVlTA!CI主T collaborat1ve 
project is the select10n of le思U血es
and grass ger盤。p1asm adapted to the 
hU1l\id trop主 C con是1tions ， for the 
recovery of de皂raded areas through 
hi惡hly pro是uctive and established 
pastures. The studies are being 
carried out 1n the IV1TA E玄per主menta1
Stat1on , near Puca11pa. Peru. The 
re草10位· s ecosystem 1s Tropical Forest 
Semi-everg玄een Seasonal. The annua1 
average temperature i終 25.1 C an晶 the

annual average precipitation i5 of 
u狗血肉 its 低級tribution 1s shown in 
Figure 1. Ultiso1s are the zone's 
typical soi1路﹒ The so11'$ physica1 
8位d chemical characteristics where 
ger器p1a俗m eva1uations are uτIdertaken. 

are presented in Tab1e 1. 

The eva1uations during 1987 included 
4串6 legm混e accessions an丑惡9 grass 
accessions (Table 2). 贅。ne of the 
experiments have been concluded. thu怒，
the information presented is sti11 
preli由inary.

The year of 1987 has been extremely 
dry as shown on Fig月宜e 1. 幫ater

然tress affected 草ermplas喝 behaviour.

causing 謹efoliation ， partic旭1ar1y in 
坐旦控 spp. • 恆星拉拉m heterophyll珊，
Arachis pintoi and Pueraria 
一一 -phaseoloides collections. 

Agrono由主c evaluation of leg'U四es and 
Er法5S germplasm (Category 11) 

Thi終 eva1uation category is carrie是

out in small plots to se1ect legume發

m
w
H
ω抖
的W
E
H
卅
卅
啊
主

的

Eill 1987 
f" lot".th 

• 向V嗯?告嘻嘻

Figure 1. Climatic character主 stics of the re臨ion of Puca11pa , Peru. 
(Sou笠ce: Reyes , C. an晶 Ordoñe乞， H. , 1985). 



Table 1. Physical an是 chemical characteristics of the soi1 (0-20 cm) for forage 
ger驚1p1asm evaluatio位， IVIT血宜xperimental 5ta1O生。袋， Pucallpa , Pe安u.

C1ay Mud Sand p誼 DM ? Interchan草 .Cations Al s 
〈盟eq/l OO革) 5at. 

仰自幽齡-恥"帥的話訕訕旬啼啼喲仰仰伊司 主 ppm A工 Ca 說惡 K 立 ppm 

串串 33 19 4.5 1. 8 2.1 也 .4 0.70 0.28 0.0雪 80 12 

Tab主e 2. Forage germplasm under 
Category 1工 evaluation level durin島
1987. 

Species Ko. of 
accessions 

LEGUMES 

Arachis .E!豆豆
Centrose租a acutifoliu單

Centrose霄!a brasilianum 
Centrosema macrocarpum 
Z莉莉iumh玄玄志叮叮um
Desmo謹以，m ovalifolium 
世史哼哼控笠全然E主豆豆
Pueraria phaseoloides 
Stylosanthes 銀些按法丘呈
Zornia glabra 
Zornia 1atifol主a
Zornla spp. 
位pecies varias 

Total legumes 

GRASSES 

民
自

信
那
間-
m

的
叫
押
刷一

一
…

τota1 grasses 

TOTAL ACCESS10NS 

8 
22 
23 

137 
20 
82 
22 
75 
18 
23 
1主

36 
6 

在86

'ir31

, 

長
u
q
j
w

89 

575 

an是 grasses a挂aptable 100 environ­
mental conditlons. Evaluat10ns on 
plant vi息。r durin耳 the establishment , 
pe后ts and diseasé resistance , d玄Y
matter yields , floweri室主皂 period and 
seed pro是uctlon were carrled out in 
plots w主th 575 accéssions (5ee Table 
2) • 

Desmodiu聽 oval1folium

談。st of the 惡 2 accession忽忽howed good 
vigor and adaptation to the ecosystem. 
Table 3 gives a preliminary character­
ization of the col1ection based on 
1987 dry matter yields 是urlng the 
u15nimum and maximum precipitation 
periods. and shows considerable vari­
abl1íty between accessions. The 
most vigorous accessions ln the ra1ny 
season , including CIA'τ350 ， were 
class主fied 1n clusters 2 and 4. Neverω 
theless J access圭ons in cluster 4 
reduced theír yiel是 in a more 
drastlc maτmer than group 2 materials 
duri安'g the 四inimu1!l precip主tation

per主od. 1n the entire col1ectlo鈍，

reduction 主n production has been 
lar島e during the dry season. 

In the middle of the maxi臨終盟 precípi­
tation season , various accessions 
showe挂 líttle vi墓。r 主n co祖ibination

with unequa1 growth between plants of 
the same plot. This pheno盟enom was 
related to the presence of the root's 
node nematode detected 1n 12 acces司

sions of clusters 5 , 6 and 7 , 

5-2 



Table 3. Preliminary characterization of 串 2 Des狙odium ovalifolium access主ons
through clu學ter analy悠is based on 1987 dry 臨atte玄 yields during two precipi­
ion seasons (e玄perime玄lt not conclude是) • 

Cluster 

(R2=0.90) 

: 

2 

3 

4 

5 

§ 

7 

Acce悠悠主。但S

CIAT No. 

3607枷 3781- 378毒

13093粉 13096-13103

13104-1311皂“ 13125

13133翱 1313毛“13137
13139-13居4串

13090-13111-13121 
1312在-13126-13127

13131-13132ω13135 
13302-136主7

3垂52- 3663- 主色已6

3岳 73- 3674-1308會

13094喘13100-13102

13105枷13106-13107

13116-1328空“13651

13654 

350- 3608-13088 
13092-13113-13129 
13130枷 13主00-13653

3668- 3776恥 3793

37會4-13081-130在2

13083-13095-13097 
13098-13099-13122 
13128-13134-13305 
13307ω1364事

3778- 3780帥13030

13085-13091 “ 13101 
13108-13109-13115 
13117ω13120-13370 

3788-13110-13114 

DM yields 

gf積?/3詣。nths

被x precipitation 苦ln precipitation 
Avera草e Range Avera車e Range 

369 (3 51-387) 104 (77世 160)

428 (也01-458) 124 (111-162) 

409 (3 77-44品) 73 〈主9-102)

492 〈主晶。研535) 104 (益7-161)

331 (277-3屆8) 74 ( 22-117) 

235 (204 “ 263) 56 {主3-9 7)

165 (147-179) 46 ( 37“ 61) 
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Tab1e 4. Grσup of 20 De您叫主um het肘。phyllu盟 accessions through cluster ... na1ys1s based on 19揖 7 dry 棚tter
yie1ds and plant beight during the 也aximu誼 and minimum precip1tation sea緣。ns.

Clus t:er Accessions 

(R1=0.9在) CIAT No. . +
恥

。
心

nv n 
1
,M 

c e 
c
s
Q
o絃。

dAe 

忠

1

糊
飢
肌

e 13 YFJ 
qrL 

Mm Drf 

σ
。

(­
VLW nws nr h 

:rlants height 
(c孤〉

Mx ppt. Mn ppt. 

Range Avera草e Range Aveτage Range Avera臨e Range Average 

1 3774- 3779- 3782耐 3783

378掌心 3791- 37會2司 13190

131 會 1-13197你 13200-13202

13203 

12 ( 0ω35) 2 ( 0- 8) 4.4 (2.8- 7.9) 4.8 (3.9ω 已 .4)

z 349個 13192ω131雪峰耐 1319串 75 ( 59- 9晶〉

(131-17 1) 

? (5-13) 12.9 (8.9秒 16.9) 8.1 (5.9-11.3) 

(10-1 車) 21.3 (18.8-23.3) 10.9 (事 .7-12.8)3 13194-13195-13383 148 13 



w圭th only one exception. CIAT 3788 
was the most affected accession in 
sp1te of havin臨 been promising dur1ng 
the year of establi給hmen缸 Neverthe­

less , most of the affected acce怠sions
have recovered from this problet但 In

皂ene 1' al ， the co11ect1on d主d not show 
other problems of diseases and pests. 

It is well known that this species 
does not have goo是 acceptance by the 
cattle. Thus , an evaluation on 
1'elative preference wi11 be done in 
l會88 in order to obtai室主 anothe1' 

impoτtant crite1'ion fo 1' material 
selection besides the one pertinent to 
its general adaptation. 

Desmodium 1lete1'ophyllum 

Most of the 20 accessions of this 
collection had a ve宮y 10w p1'o是uc­

tion of 是ry 祖atter. Tab1e 4 shows a 
group of accessions based on dry 
matter yields and p1ant height at “ 

tained in the minimum and maximum 
p 1'ecipitation season齒 In conglom­
erate 1 , very prost主ated growth 
accessions are found with extreme1y 
10留 production of 是ry matter. ln 
the maxi器um precipitat主on season , CIAT 
acce俗的生ons 13194 , 13135 and 13383 
(c1uste1' 3) of se甜i-bunch growth had 
superior yields to those of the 
witness cv. Johnstone (CIAT 3品9) • 
Neve玄t:he1ess，圭ts productivity wa8 
a1so very 10w in the 包inimum precipi“ 
tation seaSon when stron惡 defoliation

ocu1'red. ln genera1 , the 1'ecovery of 
acce忽忽主ons in the rainy season wa8 
ve :ry sló功 Re臨a1'ding 是主seases ， th級re

was a 10w fo1iar b1ight occurrence in 
the entire co11ection caused by 
坐坐血紅正是 sp.

Centrosema 史証拉法主主呈交

Th is species continued to stand out 
because of its 皂enerally 囂。od adapt­
ation to the ec08ystem. The 137 
accessions 是id not show considerable 
主eaf 10s8 dur主ng the severe 是ry season 
of 1 警告7. F10we:ring and seed produc卸

tion were better than those of the 

5戶5

p1'eviou8 year. There i8 a 串roup of 
13 accessions that combine 囂。od dry 
matter yie1ds with hi草h seed produc­
tion potential. The1'e were only 7 
accessions that did not produce any 
seed at a11. Foliar b1土耳ht because of 
扭扭盟控話里， foliar stain because of 
豆豆扭捏且 都挂 1eaf eaters were 
observed in the col1ection but its 
incidence 當as in general 10w. 

Centrosema acutifoliu阻

τhis year , f10wering begun ear1ier and 
was more abu璽ldant than that of the 
previous yea1'. Most of the accessions 
be囂un f10wering in April and May , 
while a f ew accesslons , CIAT 5897 
among the趣， initl，學 ted their f10wering 
in March. F10wering ended in July 
when most of the accessions had their 
maximum seed production. CIAT acces但

sions 5112 , 5277 , 5564 , 561位， 5897 an是
15086 showed a high see桂 production

potential in co祖bination with 囂。od dry 
matter yie1ds. Dur圭n草 the rainy 
season. fo1iar b1i耳ht because of 
Rhy主盟主豆豆豆豆 wa5 detected in a11 the of 
the accessions; neverthe1ess , in 
general , a good recovery wa8 
registe1'ed shortly after infestation. 

Centrosema brasi1ianum 
一一
CIAT accessions 5657 , 5671 , 15387 an是
15524 had superior drγ 四atter yields. 
Bes圭de怒 their 惑之lsceptibil圭ty to 
foliar blight because of Rhyzoctonia 
was f 1'om 10w to moderate , showin草
皂ood capacity to recove1' from the 
damage caused by this fungus. 

Flowerin島 main1y occured from March 
t11工 August ， reachin皂 a maximum in the 
盟onth of June. Seed pro晶uctíon con岫

8主是erab1y var主es between acce悠悠ions.

血紅主主且 phaseoloi丑聞

Most of the access圭ons proved to be 
vigor du1'主ng the 阻axi扭扭扭 precipitation

season , but their dry 認atter produc­
tion declined drastically 主n the 
minimum precipitation 僻ason when 



no t:able defoliation was observe疇，

The col1ection showed considerable 
differences regarding dry matter 
pr。如ction (Table 5). During the 
總部電imu輯 precip主tation season , acces­
sions in cl、lsters 6 (outstan直至綠草) a您是
2 , and in a lower level , 3. had 
惡reater yield than the witness 
(CIAT 9900) , nevertheless , in the 
m1ni回um precipitation season , the 
挂ifferences between the第e groups were 
not as sharp. 

There was a slight fo1iar stain 
OCCU討ence becau帥 of 扭扭且也話， and 
some 齡cessions showed 設法經旦旦里

symptoms or anthracno發e in 串 1% of the 
collection. ln re草ard to insects , 
工eaf eaters were observed in the 
entire collectlon wit:h 511gl1t to 
moderate damage 圭n most of the 
accessions* 

Flowering mainly begun 圭n May and 
June , an益 for some access圭ons in 
Apr圭1 and July.τhe maxi訟um flow­
ering wa5 observed in July an是 its

end in September. ln general , flow­
ering was abundant , but seed 
p宜。duction was extremely 10w 圭n 5會

accessions due to an excessive 
abortion of flowers. 16 of the 75 

Table 5. Pre 1細inary classification of 75 拉法竺豆豆 ph峙的10i丘es acce制ions

through cluster analysis , based on 1987 dry 甜atter yiel益s durin島 maximu宜I and 
mini訊um prec1pitation seasons (experiment not concluded). 

Clu翁ster Accessions DM yields (草Im2 /3 months) 

(R2=0.91) CIAT No. M1n. precip. Max. precip. 
Average Range Avera草e Ran缸e

1 8042ω 皂白品?咱 8171俗學021- 9900 123 ( 98-1主0) 主 1 (1 3-74) 
17278-17279-17287“ 17291-17296 
17300-17301但 17311-17315-17316

17322-17324-17327-17433-1803再

Z 736ω7182- 8352- 92尋 1-172串3 203 (179“ 218) 41 (23-52) 
17284-17292ω17295-17303-17310 

17321自 17325-17765

3 744- 815 “ 829伽 7978開會020 16在 (1 52-1草3) 52 09-串串〉

9188- 927彗曙17285-17286-17288

17290-172會3-17302-17305-173串串
1731再枷 17320枷1732章“17326ω18029

4 4年600卸 8834-17281-17298-17304 65 ( 48- 84) 32 ( 0-55) 
17307哪17328-18030蛤18031-18032

1803皂的18380

5 17282-1802草-18033“ 18037-1803會 27 ( 19- 37) 15 ( 0-37) 
18378 

6 797會偏172書7-174昏昏倒 17766 271 (24昏-303) 53 (38-71) 

5-岳



eva1uated accessions did not have any 
seed production at a11. 

Arachis 除注01

Vi囂。r of the 8 eva1uated accessions 
decrea發ed 是rastically during the 
minímum p宮ecipitation season. Never­
theless , CIAT acce路sions 17431生

(control) , 187主7 ， 18748 and 18752 
showed less defolíation than the 
others and showed to be faster in 
their capacity to regrσwth fro盟 the

stolons with the beginning of raíns. 
1n the maxit紅um precipitation 怒easo況，

CIAT 187品 7 ， fo11owed by 17434 and 
18752 , prove是 to be the most vigor 
accessions. A 51íght incidence of 
fo1íar stain because of 豆豆豆豆旦spo主呈 and

fol主前 blight because of R扭扭盟但結草
was observe吾土n a11 of the accessions. 

Leucaena 1eucocepha主a

Durín草 the year of establish訟eut ，

none of the access10ns showed an 
adaptation acceptance to the edaph1c 
conditions. 

Zornia 昆虫五星

Re草ard1n軍 v1gor and general adapt­
at10刻 the co11ect10n proved to be 
exce11ent 1n the 由aximum precipi­
tatio仇怨eason. Vígor dec玄eased

considerably 1n the minimum precipi­
tation season. In a cutti治思 effected 
社uring the dry season , none of the 
access主ons w，緣re significant1y superior 
to the witness in re草ard to the dry 
matter yie1ds. A strong 是efo1iation
was cause是 becau發e of the prolonged 
absence of rains. CIAτaccessions 

235 , 286 , 7847 , and 8348 appeared 
a血ong the mo，事 t res主stant to drought. 
With the exception of CIAT 8告58

which 點。rphological1y differs from 
the other accessions , the entire 
co11ection recove芷ed rapidly with the 
first rain怒， and a goo謹 germinat10n of 
fal1en seeds was observed. During 
the maximum precipitation season，主E
most of the collecion , there was 
s11ght ocurrance of fo1iar stain 
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Zornia 1atifolia 

1n general , the accessions of this 
species showed 1e怒s vigor and 
a挂aptation than most of those 1n the 
L 蛀虫涅的llect主on. The dama車e due 
to suckers wa發 co扭扭on in a11 of the 
col1ections and these caused greater 
挂amage 是uring the maximt星級 precipi­
E穗tion season 1n CIAT accessions 728 
(contr01) , 9282 and 14053. 1n 
regar是 to diseases , f01iar sta1n 挂毛主e

to Drechs1era and COSTRA due to 
設主訟泣盟笠， caused s11草ht 是翻略e in 
the c011ection, while fo1生ar b1ight 
due to 笠控白血泣.! was registere挂 in
10 accessions without observing 
major damage. The dry season caused 
notab1e 是efo1iation. CIAτ 80毒害 and 
8417 disappeared but recovered with 
rains because of the germination of 
fa1工en see是s. CIAT accessions 76警告，

7772 , 9225 and 9226 were more 
to1erant to drought. 

設立且是 spp.

Great morpho1ogica1 variab 主11ty was 
o忌serve垂 in this co11ection. Never­
theless , the dry matter production 
potentia1 was conside玄ed very low in 
most of the accessions. Foliar stain 
桂ue to Drechslera has been detected 
in the entire co11ection a也是 with a 
few exceptionl章 foliar blight due to 
E泣恕丘旦控 前往 COS熱A due to 
扭扭岱句也﹒ Leaf eaters and suckers 
were regi診室ered in a11 of the acces枷

穆 10ns. A strong defoliation ocu宮red
1n most of the accessions 丑uring the 
訟inimum precipitation. The access10ns 
咽。st to1erant to drought included CIAT 
7196，事915 ， 9925 , 9926 , 14070 and 
14073. 

Before effectin草 selection of the 
most a是apted accessions of the 3 
Zornia collections , a study should be 

5“ 7 



Table 6. Character1zation of 23 Pani法史悠位豆豆哩 access10ns through c1帥ter

analysis based on soi1 covering and fol圭age height after 4 扭onths of 
establishl誰能nt.

Cluster Access主ons

) 
戶
、J

O0 . <
V綿

句
，
枷

DHU ( 
C IA:τNo. 

Coverage 
(主)

Folia藍e height 
(cm) 

Average Range Average Range 

1 97 毛89妒忌 106-6118-6140

6172-6175-6567戶已798
6799-惡822他益惡益。-6告00
6雪白7-6會再7

2 6836司已967伊 16022

3 6176-岳534-1岳065

4 6179必§會22

5 6863 

considered on the relat圭ve cattle 
pa1atab l1ity. 

Panicu祖 ma:ximum

ln thls collection of 23 accessio哀愁

t ha t include the }哩akueni ， Uganda and 
Enana Peluda cultivars , exists 
morphological variation re在ardi。盡
height , foliage abundance , stem and 
leaf pubescens , leaf 浴ize and a 
nu羽.ber of inflorescences. Table 6 
shows a group of the accessions 
accor是ing to their covering of the 
5011 and foliage hei草ht:.年 months
after the establisl油加nt ， and reflects 
a學 part of the morphologic vari­
abi工1ty. 811草.ht sympto輯s of 
豆豆主豆豆豆奴主主 have ocu口ed in the entire 
co工lectlon.

Br部性泣起 spp.

The collection includes 65 accessions 
of 學 位鼓泣位豆豆 species ， mainly of 

5“串

79 (68-會3) (80如113)

占5 (42你49)

(62-73) 

(27-品 2)

(74) 148 

87 (7 9啊 98)

(4益的 69) 68 57 

34 44 (43- 45) 

(1 4草〉74 

B. brizantha , B. decumb忽ns ，草.
一一一­E盟盟主豆豆的社 豆﹒扭扭ta. Morpho耐

10g主c variability was observed 
between accesslons w圭thin species 
re琵arding plaI主t height , leaf pubes­
cence and size , and stolon1ferous 
capacity. During the establi於1租ent

phase that has recently en位發益，

忌 ifferences regard1ng the ce1erity of 
cover1ng the 6011 were encountere逞，

being outstanding some B ﹒ M點已扭扭
and B. decumbens with a very postrated 
growth habit. Attack of the spittle­
bug was not observed. The col1ection 
wil1 be complemented during 1空車8 with 
approx主觀ately 300 more accesslons that 
were intro是uced in 1987 a飽經eristems

and spreaded cultivatlons. 

Agronomic eva1uat主on 0f …主en訟控盟
un是.er the African Palm 

The objective of this evaluation 1s 
to select gen經pla歸祖 un是εr shade 
conditlons for lts use as a 



covering cultivation on p1antations 
or in silvopastoril systems. 

The e玄peri盟ent ， that has the 
design of a regional B tria1; in­
c ludes 24 accessions of 11 legumes 
species and 9 accessions of 8 grass 
species. During 1986 , evaluat主ons

regarding estab1ish也ent were effected , 
an益 in January of 1987 , production 
evaluations begun. Tables 7 and 8 
show the behavior of 1e草umes and 
grasse.鈴 behaviour ， respectively , 1n 
relatíon to the1r productíon of dry 
matter d結社句 12 weeks 1n the min1mum 
and maximum prec主pitation 發easonB.

The dry matte宮 yiel是S of a11 of the 
accessions in the minimum precipita­
tion 發easo說 were much 10wer than 
those atta1ned in the roaximum precipi-
tatlon season , which reflects the 
intensity of the dry seaSon in 1987. 
A恥。ng the legumes , the most produc­
t主ve accessions in both seaSons 
inc1ude挂 Desmodium ovalifolium C1AT 
350 ，全皇位主竺盟盟結盟紅紅笠 Cl在T 50衍，
5452 , 5713 , 5735 and C. acutífolium 
CIAT 5112. On the other hand , D. 
heterophy11u!. CIAT 34事 pro酷ising

during the establishment , lost its 
vigor after the ílrst cutting. 50 did 
D. heterophyllmn CIAT 3782 , a.nd 
acces翁ions of C﹒扭扭紅皂旱 CIAT 413 , 
再 38 ， 5126 and 5189 were the 1egumes 
with the lowest dry matter yie1d. 
The 主﹒ 控告丘且是 accessions sh仰ed

high suscept拉圭lity to 全正捏捏玉是-
Aroon串 串了rasses t there Were no 
significant difíerences between 
accessions , during the minimum 
precipitation Season. Nevertheles毯，
可luring the 訟axi間um precipitation 
season , Brachiaria brizentha CIAT 67忌。
and Andropogon gayanus CIAT 621 , 
outstande是 a9 the most productive 
accesions. 

5…9 

Germp工a8m evaluat土on under 在razin車

(Category IIl) 

The main objective in this 
evaluation cate息。ry 15 the study of 
the per的主ste言之ce a.nd compatibi11ty 
un是er grazing , of promis1ng grass and 
legume associations. 

Plant主ng of the following associa­
tions was carrie是 out 1n March of 
1 會 87: 1) Bra.chiaria dictycneura CIAT 
在 133 cv. Pasto Llanero , with 
告主位給主聽些怒扭扭法組 CIAT 5674-5735; 
2) 島.晶1ctyoneura C1AT 6133 with 
DeSlnodiu扭。何a1主 foliu亞 CIAT 350; and 
互了一B. br1詰ntha-ërA亨岳780 cv. Marandú 
with 主﹒您認訟岱單單 CIAτ 5的← 5735.

The e移tabli倍hment of the assoc1ations 
WaS affected by a very prolonged 
absence of rain悠 翁說d by the 
attack of an unidentifie是留orm that 
appeared abundantly in May , causin皂

da血A臨e particu1a.主 ly in the seedlings 
of the 2 grassses an益 those of D. 
但已去拉拉必 Regardless , during the 
present rainy season , the associations 
are in a recovery process. Graz圭室主囂

will be草in in 1988. Th玄ee livestocks 
will be used at 2 , 3 and 品 UA!h為 in
a rotational grazing system with 惡
days of occupation and 30 days of 
rest .. 

See往前u1tiplication

Seed multipl ication of promising 
germp1asm for future research begun 
in 1987. Up to thls date , th1s 
activity includes var10us access10ns 
of Arachis pinto1 , Centrosem唱
acutif01玄前 C:-一一站crocarp函一了ñã
古蒜苔言芷haseoïoideE了寸nd it will be 
1ncreased ln 1988. when more 圭.nfor­

mation of the present exper1點ents in 
Category 11 1s available for the 
select宜。n of accessions. 



Table 7. Dry matter production of 2再工綠草Ullles acce忽忽ions under Pal訟a Africana 
shade conditions (first year of evaluation). 

Species CIAT 

到O.

Arachis pintoí 17434 
Centrosema acutifolium 5112 
Centrosema acutifolium 5277 
Ceτltrose祖a acutifolium 5568 
Centrosema brasilianum 5234 
Centrosema brasi1ianum 5671 
Centrose紛a bras i1 ianu祖 5810 
Centrose智la macrocarpum 5065 
Centrose當18 macrocarpu訟 5452 
Centrosema 訂lacrocarpum 5713 
Centrosema 現acrocarpum 5735 
Centrosemapubescens 413 
Centro戀ema pubescens 在38

Cent玄osema pubescens 5126 

ceatrosmah捏et捏ero弓皂urr扭....1 5189 
Des訟odium pr.yJum 349 
Desmodium heteroFhyllum 3782 
Desmodium ovalifo1ium 350 
Desmodium ovalifolium 37串串

Fle訟圭ngia macrophy l1a 17407 
Pueraria phaseoloides 9900 向k丸J 

Pueraria phaseoloides -125 
Zorn1a latifo11a 72串

Zornia z18bra 7847 

MEAN + D.E. 

DM yield 
k皂/ha/1Z weeks 

Mn 
precipitation 

121 è丘e1) 
258 犯bc益

221 abcde 
83 de 

148 bcde 
108 c益e
132 bc是e
310 abc 
278 abcd 
2岳 6 abcd 
356 a 

45 e 
是5 e 
益在 de 
88 de 
22 e 
11 e 

333 ab 
210 abcde 
154 abcde 
80 de 

127 bc卓e
ll8 cde 
148 bcde 

155 + 10已

b做

precipitation 

507 defghi 
843 abcd 
656 bcdefgh 
667 abcdefgh 
525 defghi 
324 ghi 
561 cdefghi 
964 ab 
817 abcdef 
932 abc 
836 abcde 
297 hi 
283 hi 
310 hi 
395 車hi

220 i 
208 i 

1043 a 
787 abc是ef

452 efghi 
710 abcdefg 
597 bcdefgh1 
359 ghi 
441 f草hi

572 + 1含9

1. Average的 with the 終ame letter in each prec主p主tation season are not 
給 tatistica11y different to P ~ 0.01 (Duncan Multiple 亞ange Trial). 

2. Local No. 
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Table 8. Dry matter production of nine g女aS8 accessions under Afrlcan Pa 1m 
shade con社itions (至 irst year of evaluation). 

Species 

金投旦控配n 星紅至盟主

經虫涅盟主經位空盟主

Brachiaria brizantha 

Brachiaria 電lecumbens

Brachiaria 也已按些或主

Brachia安ia humidicola 

Brachiaria subquadripara 

Panicu甜 maximum

Panicum 1鼓a1<i踅啦"

MEAN + D.E. 

CI直τ

習。.

革21

2) -20 

6780 

忌。6

6133 

67售

16740 

673 

62會9

DM Yield 
I<g!ha/12 weeks 

Mn 
precip土tation

1) 
2會再

141 a 

275 a 

79 a 

103 a 

336 a 

76 a 

184 a 

455 a 

216 + 185 

MX 
precipitation 

1213 ab 

晶晶 1 bc 

1851 a 

373 c 

569 bc 

串9C bc 

262 c 

55乎已c

890 bc 

758 + 4位9

主/ Avera在es with the 8ame letter in each season are not statistically different 
to P = 0.01 (Duncan Multiple Range trial). 

2) Local No. 
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6. AGRONOMY CENTRAL A醉生ERIC AND 
THE CARIBBEAN 

As it was announced in the 1986 Annual 
Report , activities of the fourth rnajor 
selection center of the Tropical 
Pastures Prograrn , based in Costa Rica 
and corresponding to Central Arnerica 
an桂 the Caribbean , begun in Apri1 of 
1987. 

Prior to the selection of sites , 
recognition trips together with 
rnernbers of the Forage Progra觀 and of 
the 80i16 Depa宮tment of the MAG 
{程inistry of A草riculture and Livestock 
of Costa Rica) , personnel of the 
Anima1 Production Progra四 of the 
CATIE (Centro Agronómico Trop主cal de 
Invest主皂aciõn y Enseñanza) were 
effected , as well as consultations to 
various 0玄皂ani臨重s such as the School 
of Agronomy , Metereolo草 lc National 
Inst1t包te ， CATIE L圭brary ， and to 
author主ties of IICA , where this 
project 18 based. The collected 
infon忍atlon allowed the identification 
of the priority areas and tho8e in 
most need of research. Finally , with 
the cooperation of the TPP' s 80118-
Plant Nutrition Section and w1 th that 
of CIAT's Agroeco1ogical Studies Unit , 
an approximate 8011s and climate 
characterization of the areas wa8 
carried out. 

Three regions were selected in Costa 
Rica , those which represent the 也ain
agroecolo草ical zones of the Central 
American an社 Caribbean area , which 
are: Tropical rain fore8t (TRF) , Trop­
ical semi自ever惡reen seasonal forest 
(TSSF) , and Subhumid tropics (SHT). 

The principal characteristics of each 
of the ment: ioned regions aτe descri­
bed below , as wel1 a8 preliminary 
re移ults of the May-December 1987 
period. 

到1哥1ID TROPICS - TRP: ATLANTIC ZONE 

The work is carried ou t: in the Centro 
de Cría e Investigaciõ詞 "Los Diam.an­
te8" , belonging to the MAG. Such 
Experimental Ce室主ter is located at 
10 0 13' of latitude N and 83 0 47' of 
lon草itude 日 at 250 masl , in the 
Province of Limó叭， 5 k血 fγom the city 
of Gu草pile8. The avera惡e annual 
precipitation is of 再260 mm and 11:s 
average annual temperature is of 24.6 
C. It是oes not present any period 
that cou1d be considere是 dry ， with May 
being the month of less precipitation , 
with 1岳4 竄犯 and December , of the 
m發jor precipitation with 525 攝m.

The 80il 1s classlfied as Typic 
Dystropets (lnceptisol) of san丑y 10a龍

texture (70% sand; 25% 11me: 5% c1ay 
and of 草ood draina草e. Tables 1 and 2 
show the 戀ain chemical characteristics 
of tfPotrero Mayo's" soil prof11e an是
of its plowable layer. 

The principal activ1ties that a玄e

ca吉ried out ln each of the three work“ 

ing a玄eas are: seed 盟ultiplication and 
germplas租 evaluation ， those which w圭11
be s。“called from here on. 



Table 1. Chemical characteristics of the 8011' ", profile 1n the Potrero Mayo , E8tac1ón Exper1mental "Los Diamantes" , 
Gu惡pil倍怠. Costa Rica. 

So11 prof11e lnterchan罷 Cations(meq!100g) Al Micronutrie動屁可但可

Horizon Depth OM pH Al Ca Mg K Sat. Bray 2 avail. Zn Cu Fe Mn 
(cm) Z Z (ppm) 

A1 。- 20 10.8 5.5 0.2 5.4品 2.30 1. 27 2.2 8.3 已5 1. 52 0.39 主 .86 32.4 

車2 20呵 70 3.0 6.2 0.0 2.01 0.25 0.24 。'。 4.6 48 0.09 0.47 3.16 5.1 

。扒J、 B1 
70個學§ 1.2 6.5 0.0 1.01 0.16 0.05 0.0 21. 1 19 0.11 0.69 6.27 4.0 

B2 90-110 0.6 惡 .5 位 .0 0.97 0.14 0.07 0.0 58.3 12 0.1惡 0.78 15.55 2.9 

c > 110 0.4 6.5 0.0 0.8惡 0.13 0.08 0.0 72.0 ? 0.16 0.68 22.60 2.6 

Source: Salina綴. J.G. and Pizarro , E.A. 1987. 



Table 2. Chemical characteristic緣。f the pl帽able layer (0-20 cm) in the Potrero Mayo. Estación Experimental "Los 
Dia誼antes" ， Guápiles , Costa Rica. 

Interchan訟 Cations (me草1100益) Al F s 設acronutrients (訟的
Site OM pH Al Ca Mg E Sat. available Zn Cu Fe E哩呱

(%) (草} (ppm) 

Bottom 
area 9 5.4 0.25 3.91 1. 10 0.38 4.4 7.3 52 1.80 0.29 9. 單8 17. 在

U? Intert臨diate
area 10 5.5 0.25 3.94 1.00 0.2屆 4.6 6.6 51 0.96 0.2岳 2.62 18.0 

Front 
area 11 5.6 0.10 5.31 1. 40 0.32 1. 4 7.4 58 1. 11 0.40 3.05 32.8 

Source: Salina筍， J.G. and Pizarro , E.A. 1987. 



留orks effected in the 牌“ multipl公
cation area 

The materials described in Tahle 3 
were planted in the area , with the 
fertilization levels presented in 
Table 4. 

The evaluat10ns first effected are 
草iven in Table 5. The ge玄mplasm

planted up to this date , presents 囂。od

behaviour and excellent productio泣，

怠工ight 是amage caused by insects and of 
diseases. 車11 of the materials have 
germinated with 生， 位紅且主 1743再
standin草 out because of its pre­
cocity in the flowering 主.nit主ation

再o days from plantin臣， D. 。而lalifolium ，
be1ng the latest amon串 the legu盟e怠，

with variations between ecotypes; the 
訟。st precocious , C1AT 350 and the 
latest , C1主T 13089 (at 135 an垂 161
days from plantin盔 respectively) • 
The 草rasses ， åS 圭 t can be observed 
(Table 5) , be草an flowering w1th1n 56 
and 9在 days after having been planted. 

腎。rks carried out in the germplas盟

evaluation area 

The germplasm of grasses an是 legumes

in evaluation , 18 shown inτables 6 , 
7 , 8. The 草ermplas懿 was transplanted 
andfor 是irectly plante挂 beginning
October , which has enable是 the pos­
sibility of presenting experimental 
results. The good ger訟ination of 
planted 1egumes shou1d be pointed out , 
as well as the total f ailure of the 
accessions of P. 史悠控主要 planted via 
C1AT seeds No. 604 , 622 ，在73，岳000 ，
60會 7 ， 6110 ，且 112 ， 6115 , 611息，岳11孽，
6178 , 6179 , 6181 , 6299 , 晶晶61 ， 6531 , 
6532 , 6536 , 6600 , 6786 , 6798 , 6871 , 
6872 , 6880 , 6事23 ， 6942 , 6949 , 往事56 ，
6964 , 岳96皂， 吾吾86 ， 69島島， 16011 , 16065 , 
16067. The mentioned 皂er四plas祖 has

again been planted. 

SEASONAL TROPICS - TSSF: SOUTH ZONE 

The experimental fie1d belongs to the 
Agroin是ustria1 Livestock Cooperative 
of San 1s主吐ro "COOPEAGR1" , located at 
9 0 22 慧。f lat1tute N an是 83 042' of 

6φ4 

longitude W at 700 masl in the 
Prov1nce of San Jose' , 28 ~陸 South of 
San 1sidro 甚e Pe' rez Zele是ón. The 
average annual precipitation 1s of 
2950 mæ and the average annual temper­
ature of 22.80 C. 1t pre發ents a 3 month 
dry period , with January , February and 
March bein軍 those of les9 precipita­
tion (44 , 13 and 38 n曲， respect ively) 
and October , that of major precipita­
tion with 534 也跟.

The 90i1 is classified as Ustoxic 
Palehumult (Ultisol) , of clay te叉ture t
the middle aI艾蓓 lowe玄 zones (24% sand; 
32% 11me; 4毒草 clay) an丑 the high pa笠t
as sandy 10am (38丈 sand; 33% 1i買也; 29% 
clay). 

Tables 9 and 10 show the main chemical 
characteristics of the s011' 翁 profile
and of the plσwahle layer of the fi念ld
in use. 

Works underta控L且主社三位dmu泣技k
cation area 

The materials a9 we11 
area are presented in 
the fertilization 
spec主fied in Table 12. 

as the planted 
Table 11 , with 
1evels being 

The first evaluations (Table 13) show 
that up to this date , the gerr寫plasm
presents an excel1ent adaptation 
level , in spite of a severe attack 
durin草 its establishment of the 
complex PULGUILL庄.-HOMOPTERA in B. 
decumbens CI血.T 606. 
一
work翁 effected in the germplasm evalu­
ation area 

The gerr蕊p1asm of the planted grasses 
and le皂umes is shown in Tables 8 and 
l 再 A su回祖ary of the evaluations 
that have been ef fected i5 臨iven as 
follows: 

Grasses 
甜言e15 叫臨釘izes the prellminary 
result翁 being outstanding the low 
incidence of pests and di終eases ， as 
well as a variation in the a是aptat主on



Germop工asm and planted area for see丑聞l1tiplication in "Lo筒 D圭amantes" ，

Fert i1iz. 
Date 

Replanting 
Method % 

Planting 
date 

Density 
kg/ha 

a enL 
h
m訟

Table 3. 
Gu五p i1es.

CIAT No. Ger寢'p1asm

20-VII你87

21-VII-87 
18-VII-87 
20-VII-87 
17-VIl-87 

5 鼓V**9回VI盼串7

9-VI倫87

9-VI-87 
11ωVI-87 

ll-VI-87 

$3333 
1000 
510 
610 

2000 
500 

17434 
13089 
37串串

350 
349 

LEGUMES 

已坐且*
ovalifolium 
ovalifolium 
ovalifolium 
heterophy11u器

..... h-b

…p}D-B 

17-VII-87 
21-VIl-87 
29-VIl-87 
30-Vll-87 
23叫VIl-87

令
，
“
電J
A
U
A
u
n
υ

22JI 

MV 
MV 

S*** 
5 
$ 

11-VI-87 
ll-VI-87 
1書編VI自87

1 串-VI-87

19/2日-VIω87

qJqJq4qJqJ 
300 
340 

2500 
2500 
2040 

6705 
679 

6133 
6780a 

6岳冉

GRASSES 

am 

aEamrm l

自1
-
u
-
a
…
a
m

2
2

主

h
T
E
也

C
棚
e
m
a
-
-
L
-
t
Z幽

1
-
1
叫
2
2
-
B
E

d
-
d
m
z
a
ω
a
F
 

M
一
到
一
位
一
切
一
位
…

u-u-iFZwrm h
E
T
a
-
-
R
b

叫

...... E

芷
江
B
F
E
-
E

12300 PLANT草D AREA 

主11 legu四es were inoculated with the strains recommended and prepared 忌y recom­
mended and prepared by the Rhyzo毛主ology Sectio裂。f CIAT's Tropical Pastures 
Pro草ram﹒

* 

*袋 VM = Vegetat 主，ve 亞ateria1.

29-VI-87. 

*** S Seeds 

al Livestock entere垂，

Cuadro 4. 單ivel de fertili峙ci6n usado en el 星rea de 現11tiplicaci6n de se祖i11as
y evaluación de 車ermopli草棚L

Leg\醋的Grasses Source Nutrient 
--------需倫 kg/ha/nutr主ent

50 Urea 回

10 10 SFT P 

20 20 KCL K 

10 10 Flor 尋e S 5 

2 2 

6-5 
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Table 5. Evaluat圭on of planted ger甜plas發 for see挂帥ultiplication. Gu星pi工es.

Germplas到 CIAτ 

賢。.

Germi- Flow凶

狠ation ering 
呵呵間- day給你叫你恥

一
.
會

-w 
e-nz m-t-E C-p e-n-

一
站

-ii* tn a-­A
U
令
、

直

a

LEGUMES: 

A.pintoi 17434 7 40 E 1 

D. ovalifolium 350 3 135 E 1 

D. ova1ifolium 3788 5 142 G 2*** 2 

D. ovalifolium 13089 4 161 E 1 

D. heter笠主芷江輝 3晶9 4 83 E 1 

GRASSES: 

B. humi是ícola 67會 重 67 G 2 

B. humid主cola 67位5 岳 5已 E : 
主﹒是ictyoneura 6133 岳 76 E 

B. brizantha 664 車 88 G 2 

B. brizantha 岳?串8 7 9品 E 1 

* E Exce工lent; G 臨 Good.

** TM 鳴宜芷ips-Mítes; PH PULGUILL直斗lOMOPτER且; E = Eaters. 

**習階 1 當 Presence; 2 = Slight damage. 

位-6



T a.ble 忌. Legu割e a. cce容器10琵& plant制1 io Guápl1es ‘ 

Le:gU1HS CIAT 餒。.

Ar叫伽位坐車主 1743進

Centros車總益撞cutifol1祖祖 5277 5278 5564 5568 5609 
5610 1508益 15353 154也6

C. areost' iUl揖 5236 5599 

C. buchypodu融 5803 

C. Igrandifloru1'll 5989 

C. CQpitatum 15680 

f. 阻croc益重仰隘 5065 章先3龜 5452 56章。 5629 
5674 5713 5733 5735 574龜

5887 5911 59主? 5990 15014 
15108 15121 15232 15238 1531; 2 
15451 15652 15806 

C.pub學scens 438 先進Z 5050 5053 5126 
5172 5189 5720 5878 5914 

C.plu祖1且ri 5099 5194 5229 

C. rotundifoli唱贊 5283 

C. sehott11 5077 5079 

主﹒笠位總onololn揖 15087 

C. vexl11攝電話攝 15079 

c. virainianu鴨 474 

Cl1tor1a fairehtldiena 1872也

Codarlocalyx syro1d位也 3001 13548 13979 

Craty11a f10ribunda 8034 18516 

9奮8modiU1D h誰t發rocarPon 13178 13189 

~. heterophyllu1'll 349 377" 3779 3782 3791 
13190 13191 13195 13197 1319B 
13202 13203 \3666 13669 

自. ovalifoliu單 草草。 3607 3608 3668 3673 
3176 3780 3781 378毛 3788 
3793 13030 13082 13083 13085 

13086 13089 13091 \3092 \3096 
13097 13099 13101. 13113 13115 
13122 13123 13127 \3129 13289 
13305 13370 13371 13J色。8

D. stri在1110sum 13153 13155 13158 

D. velutinu喝 13218 

Flemin揖i& .. 學erophy11& 801 7184 17400 17403 17401 

PU孽t'&r!aphaseololdes 736 879 4600 7182 1979 
8047 8171 9021 9188 9900 

17278 17281 17292 17293 17303 
17322 17323 17326 17龜33 17466 
17765 

StylO&ánthesau1揖nensis 15 21 毒也 64A 136 
184 191 1115 1280 1283 

2031 2191 2203 22海3 2244 
10136 11362 1136) !1 3M 11365 
11366 11367 11368 1136'1 11370 
11371 1I 372 11373 11374 11375 
11376 

各 macroceph融1& 1281 2133 



τa塾le 7. Grass accessions planted in Gu互.piles.

Grasses CIAτ 賞。.

Brachiaria b芷izantha 毛6在 665 667 岳294 6387 
6780 

B. 這ecu回.bens 606 6012 
B. dictyoneura 6133 
草. huroidicola 679 已369 6705 
盔， 言之三ziziensis 岳。19

Brachi，至ria spp. (271 new accessions) 

Panicum maximum 604 已22 673 6000 6063 
60會4 6095 6097 6109 毛110
6112 6114 6115 岳 118 岳 lt9

6164 6171 6172 晶 175 6177 
6178 已 179 6180 6181 6215 
6299 6600 岳 531 已532 653吾

6554 岳8忌8 6惡01 67皂已 6798 
毛828 68事G 6871 6872 己喜75

688位 6945 6898 §事。7 岳會23

6942 6會69 惡949 695岳 696品

696串 益事串串 6971 6974 已 983
岳98岳 16039 16011 1品。 17 16020 

16028 16067 1 忌。51 16061 16062 
1岳告岳5 Local 

P. coloratum 6461 

PaspalumPlícatulum 600 是OOA 6046 
P. coryphaeum 1 晶080

P. secans 16081 

Pennisetum 扭扭空間間 i 岳076

Setaría anceps 6043 
S. sphacelata 岳09

已…$



Table 話. Acces給ions of Leucaena spp. plante是主n Gu矗p11es ， San lsidro 
de P至rez Zeledón and Atenas. 

Access10ns CIAT No. 

Leucaena leucocephala 734 7984 9占37 17473 17493 
751 ?事車5 9438 17474 17494 
766 7986 9441 17475 17495 
785 7987 墊高42 1747岳 174會苦

871 79串串 9443 17477 174事8

會32 8069 9464 17478 17499 
937 惡815 990主 17479 17500 

7356 9101 曹雪93 17有 80 17501 
7384 9119 17217 17481 17502 
7385 9132 17218 17482 18477 
7品 15 9133 17219 17再83 18478 
7452 9377 17222 17484 18479 
7有53 9379 17223 17486 18480 
7872 9383 17224 17488 18481 
7929 9411 17263 17489 18482 
7930 9415 17389 17品91 18483 
?會已5 9在21 17467 17再92

L. diversifo1ia 17388 17461 17485 17503 

L. shannonii 17487 

L. pulverulenta 17490 

6-9 



Tab1e 9 Chem1ca1 character1st1cs of the 8011' 忽 profi1e 1n the Finca "El Por、len1r". San Is1dro del General , 
Costa R1ca. 

So11,s prof11e Interchang.Cations (meq!100g) Al P 5 M1cronutr1ents (白白3
0\01 pH Sat. Bray 2 avai1. 

Hor1zon Depth (草} A1 Ca \oIg E Zn Cu Fe Mn 
z (草) (pp咽)

A 。- 25 8.1 4.6 品 .30 0.26 0.08 0.05 79 1.8 72 0.06 1.61 27.80 6.9 

B1 
25ω10 2.8 5.0 2.20 0.24 0.04 0.07 自岳 1. 2 82 0.10 1. 3在 11.05 2.8 

。、
。抖劫 B

2 
70伊120 1.1 5.1 0.75 0.30 0.08 0.10 感 1 1. 4 11晶 0.03 1. 51 4.26 1. 3 

c > 120 0.2 5.4 0.10 0.24 0.03 0.05 24 1.8 1在8 0.03 0.63 位 .62 0.3 

Source: Salina紹. J.G. and P主zarro~ E.A. 1987. 



Tab王e 10. Chemical characte室istics of the experimental field's plow.必le 工ayer at the Finca "El Porvenir" , San Isidro 
del General , Costa Rica. 

Interchang. Cations(meq!100鈴瓦I 3lcron,utrients(ppm) 
Site OM pR Al Ca M車 芷 Sat. avai1able Zn Cu Fe 級n

(克) (%) 
~ 

Sloping area 8.4 4.6 2.70 O. 晶。 0.22 0.1車 73 2. 主 岳7 0.63 1.05 22.6 8.8 

Intermediate area 9.0 4.6 3.25 0.91 0.38 0.17 69 1. 5 70 0.74 1.45 32.6 10.2 
0> 

已 Plain area 18.6 4.5 2. 會告 1. 30 0.47 0.16 60 1.9 81 0.70 1. 37 1會 .8 19.2 

Source: 5a主inas ， J.G. and Pizarro ，蔥，在. 1987. 



Table 11. Germpla學體 planted for seed 幣ultiplication 1n the 畫畫室主ca "El P01"Venir". 

Ger揖pla學訟 CIAT No. 

GRASSES: 

B. decu組bens 岳8忌

ll. 是主ctyoneu玄a 6133 (l )** 
(2) 全**

A.sayanus 621 

* LEGUMES 

D. oval1folium 350 

C. acutifolium 5277 

主-pinto圭 17434 

PLANTED AREA: 

Area 

2 
m 

會50

雪50

已00

1100 

950 

雪70

400 

5920 

Dens圭ty

k草Ih組

毒

再

在

10 

4 

5 

8 

Planting 
Date 

20-V-87 
21-V耐87

15-VI“ 87 

22倍V都87

21-V“車?

21.必V趟車?

21-VIll“ 87 

Fert主11zation

Date 

2岳-VI-喜?

26-VI-87 
15-VI工-87

24-VI個87

25-VI-87 

24-VI-87 

23-X-87 

* All legu祖es were inoculated w主th strains reco扭扭en是ed and prepare是 by the 
竄.hyzob宜。logy Section of CIAT's Trop主cal Pastures Progra體﹒

合* Area 1 

***Area 2 

Table 12. Fertílization level used in the area of seed multiplication and germ­
plasm evaluation. 

Nutr圭ent Source Grasses Legumes 
恨心----ω- kg/ha/nut玄ient 帽呻呻----自由扭扭

N Urea 50 

F SFT 20 20 

E KCl 20 20 

5 Flor 是e S 10 10 

Zn ZnO 3 3 

6-12 



Table 13. Evaluation of the planted germplasm for seed 血!ltiplicat訟法， San 
lsidro. 

Ge玄頭w Flow- Dama草e level due Damage level 
Germp工as體 CIAT tion ering Adapt-儡 主nsects due to 

苗。. 你也-- 是ays ---ω ation* di答eases

TM** PlI** E** 實** R** 

GRASSES: 

A.Eayanus 621 5 117 E 

B. decu鶴bens 606 7 57 E 2 2 

B_ dic旦旦neura 6133 主 岳 l E l 

LEGU設ES:

A.pintoi 17434 7 27 E 1 

C. acutifoliu盟 5277 5 E 1*** 1 1 l 

D. 抑alifolium 350 18 1 品9 E 1 

* 草根 Excellent.

** TA = T宮生ps-Mites; P琵= PULGDILLA-HOMOPTERA; E = Eaters; B 盒 Bacteriosis;

R = Rhyzoctonia. 

費** 1 給 P主e發ence; 2 - Slight dama車e.

6-13 



Table 14. GermplasØl planted 1n the "El Porvenir" , San Isidro de P吾rez Zeledón. 

LEGU揖ES CIAT No. 
血rachiB plntoi 17434 

Calopozonium mucunoides 8118 

Canavalia brasiliensis 18515 

Codariocaly主 uroid甜 3001 

Chamaecrista rotundifolia 8201 8202 

Centrosema acutifolium 至277 55岳車

C.. arenarium 52主§

C. brasilianum 5178 523晶 5365 5轟87

5514 5岳57 5671 5810 
C. n臨crocarpu1處 5065 5主52 5620 5674 

5713 5733 5735 5737 
57晶。 5744 草草草7 5957 

15014 
C.pubescens 438 442 5126 5172 

51串9

C. schie是eanum 5161 5201 
Centrosema t室里已rldo (P " M) 5930 5931 59室主 5933 

5會34 5會35

Desmod至.um heterocarpon 3787 
D. heterophyllu翅 349 3782 
D. ovalifo1ium 350 3673 3776 3181 

318島 378B 
E﹒設主江三llosum 13153 13155 13158 

Dloclea Euianensis 7351 7801 

制盯盯!!. phaseoloides 9900 

Stylosanthes capitata 101會 1078 1097 1轟轟1

2044 2252 10137 102串串

~. iuiane饒恕1s 21 136 18主 1275 
1280 1539 1639 1恩73

2031 23矗立 10136 
S. macrocephala 16主3 2133 2286 215垂

Zornia Elabra 7847 8219 8283 
Z. lat主folia 128 919會

GRASSES: 
Andropeson gayan穆$ 621 岳053 6766 

Brachiaria br1zantha 6387 6780 
重. decumbens 606 
B. 挂ictyoneura 6133 
iï. humi是icola 61事 6769 

HYl'arrhenia 玄ufa Local 

Melinis inutiflora Local 

Pa畫畫 lcum maximum 622 673 6會5 6000 
惡 179

已呻吟 14



Table 15. Evaluaci6n de adaptac1ón 垂e 串ram!neas forrajeras trop1cales en 
Centros:磁矗r1cs:! SEGSTF 即 San Isidro. 

e 
如
&
育
問

&RE 

唔
，A
G
u
m

eeBM Vavm 
a
z
n
e
削

laT

“ 

eE 
es­eo4.A­

a
d

心

血
a nuu ss u 是e

&
買
自

V
&
驚
叫

age-
e
e
食
"
也

aEl mmim nu 

Grade of 
adaptation 

CIAT No. Grasses 
2 

PH + E**會
E + S 

4-n EEE 
621 

岳053

6766 

生.~旦控

Cs 
Cs 

PH 
PH 

藍

E

惡387

6780 
B. br1zantha 

Cs PH E 岳06B. deCUl雄.bens

一一

PH 

E 

E 
E 

6133 

679 
6369 

坐巴巴虫位主

B. humidicola 

B. 

PH R Local H. rufa 

Cs 

euwenwamw puwpupb 
PH 
PH 

?誰

E 

W
U
M
F
U
E
b會b
p
h
v

Local 

622 
673 
岳會5

6000 
6179 

苦是. 1盈inutif10ra

發axi制岫P. 

PH 

R = Regular: G = Good. E = Excellent: 發

Crea器 stain.S = Spittlebug: Cs = 

2 S11ght damage. 

禽會* PH 信?訂LG哲ILLA-HOMOPTERA; E = Eaters; 

6-15 
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level , which ranges fro臨 "regu工a室" in 
H. rufa. to excellent for 88% of the 
accessions iτ1 the evaluation. 

控星空空主
A sum扭.ary 1s presente是 1n Tables 16 to 
20. A島主t can be obse笠ved ， the ger商­
plasm with less incidence of pests and 
d1谷eases is that of genera De怨說odium
spp. (Ta起le 19). an是 that of maj or 主τ1-

cidence because of pests and disease戀，
C. brasilianum (Table 17). Genera 
笠泣您經些es spp. (Table 20) i酬edi­
ately stands out becau恩e of its de­
velopment , and most especia11y the 
planted 三. 監且必思主旱 because of 
its vigor and low incidence of 
anthracnose. 

1n rega主d to the evaluation of 
迪悠悠盟 spp. ， it should be pointed 
out , that almost all of the accessions 
directly planted did not establish , 
and preseηted irre草u1ar 恩erminatio鈍，

which made it ob1igatory that the 
p工anting be 是one in plastic bags for 
future transp1antin草﹒ Table 21 
presents the eva1uat10n effected at 
140 days from plantin囂 w1th on工y

three CIAT accessions sωanding out. 
腎。 s. 871 , 7415 and 17474. which are 
the on1y ones that ma主ntain the plot 
comp1ete. 1n spite of this. the 
seedling vigor 1s 1ow. w主thout surpas­
sin草 40 cm of he土耳ht in any of the 
cases .. 

SUBHUM1D TROPICS - SHT: CENτRAL Z曰:司在

τhe experímental field 1s located in 
the Centra1 血merican School of Live“ 

stock (EC血G). 1t i5 situated at 9 0 5巷，
latitude N and at 8晶。 23 t 10ngitude 0 
at 200 mos1 in the Province of 
A1ajuela , 1 km from the poblado Balsas 
and 10 k血 from the c主I:y of 血tena怒，

The average annua1 precip主tation is of 
1600 mm and the average annua1 temper­
ature is of 23.7 C. 1 t presents a 
five month 是ry perio益， with Decembe言，
January , February , March and Apri1 
be主ng those of 1east precipitation 
(27 ，口 .7.14an是 36 甜n ， respect戶

6時 16

ive1y). Within the rainy perio益， the 
month of 1east precip圭tation November 
(100 個令， 制d May , that of major 
precipitation (277 棚) • 

The soi1 ís class1fied as 1ncept主怠。1.，
of sandy 10am texture (56% sand; 33% 
li誼e; 11% c1ay) with 囂。。是是rainage.
τab1e 22 shows the main che臨ical

characterist1cs of the p10wab工e 1ayer. 

works carrie這 out in the seed m咽1ti你
p1icatíon area 

The 惡er胡.plasm. as wel1 as the p1anted 
area , are pre鈴ented in Tab1e 23. with 
the fertilization 1evels specified in 
Ta色1e 24. 

The first eva1uations effected (Table 
25) in general indicate 囂。od behaviour 
up to this date. 1t should be pointed 
out that 40 kg of raw seed were har“ 

vested , equiva1ent to a 1 岳o kg/ha pro­
duction. prio宜 to the first cuttin草
effected 1n B. 技旦控盟主 C1AT 606 , in 
September of 1 會車7. At the 澀。詛ent the 
fou玄 planted legu盟es present an ade­
quate number of sheaths and low inci­
dence of pests and diseases. with C. 
韋拉袋里聽佼佼的皂， being the on1y one 
with bacteriosis (< 5%) in the 
sheaths. 

The on1y 車rass that had to be re­
p1a誓師d (70%) has be的 A. 車經紹給 CIAT

621. while the replant圭ng level ranged 
between 0 and 5% for the rest of the 
E現atería1s (Tab1e 23). 

I.orks carried out 1n the 直e玄聽p1asm

evaluat10n area 

The germp1asm of 1e島umes and grasse鋒
p1ante社 is shown 1n Tab1忿忿 8. 26 and 
27. A 51真實nnary of the evaluations 18 
given below: 

Gra移ses
花2τOtal access主ons of C. ci1í前此，
且﹒些盔，今捏捏控控告 and S. 笠虫草笠，
was not establíshed due to bad qualíty 
of the seeds 伏的1e 28) • 主﹒車位經E呈
(Tab1e 29) presents low incidence of 



in Ce說tra工 America:Table 16. 真是aptation eva工uation of tropica工 fora草e legumes 
SEG8TF - San Is主dro.

Damage level 是ue

diseases** 
2 

e nu 
du 

唔
，
'
，
心

e
n
m舟
，
制

e
*

自

voo­et­-c-
e­

ohGUTA 
g

笠

aiF 
揖

a B 

Grade of 
adaptat10n 

CIAT No. Grasses 
i 

R 

CY + R 
R + RN 
R 
R 

E 

PH*** 

P缸

PH 
E 
E 
E 

G* 

實
U
U背
心
甘
心
智
扒"
u
b

17434 

8118 
18515 

3001 
8201 
8202 

心世笠豆豆

swa e
A間

e
4

E
D
E
S
間
守
&

e
-
n
呵
。

z
u
-
a
u
m
q
u
m
p
?

他

-
1
-
-
1也a
c
m
e
豆

。
寸
土

4

月
挂

n
-
1
7
土
a

u
-
m
b呵
。
一u

c…
amr-t 

u
…
r

叫
V
J恥
。

"
揣
一
b

…
轟
r

••• 

e 

c
-
c
一C

叫C

管
“
背
心

G 
G 

7351 
7801 

E﹒訟主經盟且主

R 

草

P在

G 

GDG 

9900 

7847 
草279

8283 

P. phaseoloides 

Z. 且史豆豆

R PH η4 

R 
R 

P在

PH 
E 
E 

728 
會 i事9

Z. latifolia 

E 總荳玄cellent; D ~ Disappeared. G 繳 Good;* 

Tr1ps耐.Mites;

= Root Nematode. 

2 = Slight damage. 

PULGUILLA-HOMOPTERA; E = Eaters; TA = 
Rhyzoctonia; Cτ~ Cylindrocla是ium; R間
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in Centra1 A揖ericaTable 17. Adaptation eva1uation of tropical forage 1e皂um.es
SEGSTF. San 1s1是宮o.

Da輯age leve1 due 
to diseases** 

Da祖age level due 
to insectos** 

Grade of 
Adaptation CI血τ

賢o.

Legume 

3 2 l 3 2 1 

草

草

T好+PR+C***
TM 

車*

G 
5277 
556串

C.acutifoliu麓，

E 

R 

R 

R 

RRR 

R 
R 

H
H
H
E

草
草
草

H

FPPFFPPP 
TM 
T經

TM+E 
TM 
TM 
TM 
TM 
TM 

TM+P草

E~ 

E 
E 

E 

里

RRRRRGRR 

5236 

5178 
523再

5365 
5串串7

5514 
5657 
5671 
5810 

C. arenar主um

C.brasilianum 

R 

Ce+R 
Ce 

PH 
PR 

TM+E 
E 

G 
G 

5161 
5201 

schiedeanum C. 

CY 

R 

Ce+CY 
R 
CY 
Ce 
CY 
E 

TM啥也P說+E

T說+P秘+E

PR+E 
TM+PR+E 
n是+PR+E

TM+PR+E 

會
u
n
h
v背
心
n
b
甘
心
F
U

5會30

5事31

5932 
5933 
5934 
5935 

Centrosema h!brido 

CY 

G ~ Good. - Excellent; R = Regular; E * 
3 = Moderate damag愁，

= PULGUILLA-ROMOPτERA; E = Eaters; 
Rhyzoctonia; Ce = Cercospora; 

6個 18

2 種能 Slight 是amage;

袋爽* TM = Trips-於ites; PH 
B = Bacteriosis; R = 

CY = Cylindrocladium. 

寫:. Presence; 1 ** 



in Central 直且erica:

Damage level due 
to diseases** 

forage legumes 

Damage level due 
to insects** 

tropical 

Grade of 
Adaptation 

evaluation of Table 18. Adaptation 
SEGSTF. San Isidro. 

CIAT 
No. 

Le島umes

3 2 1 3 2 1 

R 

R
R
R
α
 
CY 
R 

CY 
CY 
CY+B 
B+R 

B+R 
CY 
B+R 
CY+B 

會
U
E
b
E
L
U

PH+E 

EEE 

TM*** 
TM+PH+E 
T發ì-PH

TM+PH 
TM+PH 
T勢待自

甘軒PH

TM+PH 
τ替t-PH

CY 

豆
豆
豆

ce+去

實
U

安
扒
拉
安
心

E 
E 

T校今PR

T聲令PH

PH 

月V
G
G
R
S
R
G
E
G
G
R
G
哀

5065 
5452 
5620 
5674 
5713 
5733 
5735 
57主7

5740 
5744 
5草草7

5會57

1歪扭 14

C﹒笠crocarpu史

CY+R 

CY 
CY+R 
CY 
R 

CY+R 
E 

R 
Ce 

τM 

?草

P蠶

PR 

T書畫+PH司令軍

T絡+E

TM+P賢+E
n哩+囂

草

GGGGG 
再3串

串42

512吾

5172 
51喜事

E.. E錢袋怨說

R 總 Re車ular.G 總 Goo挂., 

3 - Moderate da祖&草e.

Trips-沒ites; PH 都 PULGUILLA-HO吾iOPTERA; E - Eaters; 
Cylindrocladiu輯; B - Bact發rios1s; R 總 Rhyzocto紋1a;
Cercospora. 

6-19 

2 懿 511草ht dama車e;1 :: Presence; 

*** TM -
CY 罵

Ce -

女*



in Central A血erica:

Damage level due 
diseases** 

legu血es

Damage level due 
insects** 

evaluation tropical forage 

Grade of 
Adaptation 

CIAT 
No. 

Table 19. Adaptation 
SEGSTF. San Isidro. 

Legumes 

l 1 

E*** 

E 

E* 

B 
G 

3787 

349 
3782 

heterocarpon 

heterophyllum 

D. 

D. 

R 
R 
R 
R 
R+CY 
R 

會
U
E
L
H
V
I
U
E 
E 

會
U
F
U
冒
U
U甘
心
F
U
F
U

350 
3673 
3776 
3781 
3784 
3788 

ovalifolium D. 

'
"
的F
U
F
U

13153 
13155 
13158 

strip; illosum D. 
R 
R 

E 
E 

R = Regular; B Bad. G = Good; E = Excellent; * 

CY = Cylindrocladium. 
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in CentraI America: Table 20. Adaptation evaluation of tropical forage le島umes
SEGSTF. San Isidro. 

Da盟age level due 
to d主要!ea移es**

Damage level due 
insects** 

Grade of 
Adaptation 

CIAT 
No. Legu訊也

2 1 3 2 1 

A

直
說
真
鼓
血

A

PH 
PH 

PH*** 

P話

PH 

PH 
F說

-R EGGGEEEE 
101會

1078 
1097 
1441 
2044 
2252 

10137 
10280 

呈 ca位扭扭

R 
A+R 
E 
在

車+R

h 
A1•R 
R 

F誼

PH 
PH 

PH 
PH 
PH 
PH 

GEEEGGEEEEG 
21 

13岳

18再

1275 
1280 
1539 
1639 
1873 
2031 
2362 

10136 

豆，組主旦旦豆豆

主

RHEH PPPP EERE 
1643 
2133 
2286 
2756 

S. 由，acrocephala

R 

R = Regular. E 獄Excellent; G 偏Good;* 
2 = S1ight da祖8息。; 3 億蟹。derate da揖a在發﹒

*會袋 ?在= PULGUILLA-HOMOPTERA; A 綠 Antracnoses; R '給 Rhyzoctonia. 

岳-21

1 = Presence; ** 



Tahle 21. Nu訟.her of Leucaena spp. plants that have persisted in San Isidro. * 

Mu且，her of Plants Leucaena spp . 
per site and percentage CIAT No. 
of the total of accessions 

under evaluation 

。 7929 7965 7987 9101 
(8%) 9442 17占79 17491 

l 751 785 8069 9119 
(22%) 9132 9377 9379 9415 

9421 9464 17218 17224 
17再61 17467 17476 17再77

174事 2 17494 17在99 17500 

2 932 7385 7872 7會30

(29%) ?會串岳 串串 15 9再 38 會441

會443 17217 17222 17473 
17再75 17477 17480 17482 
17毒草3 17在85 17488 174會3

17主§岳 17501 17503 l惡毒?惡
1 串串串C 18482 

3 76岳 798在 7988 會383

(18%) 9哩。4 9993 17223 173串串

17也息: 1748在 17487 17串串9

17再90 17495 17498 175惡6

ι 7356 7384 7452 91主3

(13%) 9411 9437 17219 17263 
17389 17再78 17502** 184串3

5 734 937 7453 7985 
(7%) 18479 18481 

6 871 7主 15 17474 
(3%) 

* Plant1ng 18ωV-87. Evaluation 3-X-87 (140 days). 

*會 cv. "Cunninghat樂"

6-22 



。趴3 3 、
之^'

Table 22. Chemical characteristics of the plowable layer of the Potrero San Jos屋， Central America School of 
L1vestock，在tena翁， Costa Rica. 

Interchang ﹒ Cat10n級(臨eq!100g) Al ? s 統1cronutrients (pP'臨]

Site OM pH Al Ca M囂 在 Sat. av!產生lable Zn Cu Fe Mn 
(%) (%) (ppm) 

Potrero San Jos嘉* 7.6 5. 會 0.00 9.50 6.0 0.24 自 .00 3.6 52 0.22 1.51 3.50 28.4 

* Given the great variability found once the land was prepare吐， new analyses a主e. be. 1n在 carried out. 

Source: Salinas , J.G. and Pizarro , E.A. 1987. 



Table 23. Germplasm and planted area in ECAG for seed multiplication. 

Germplasm CIAT Area Density Planting Re- Fertil-
No. m 2 kg/ha date planting ization 

area date 
z 

* LEGUMES 

旦 pubescens 438 2500 6 1-VI-87 7-VII-87 5 8-VII-87 
c. macrocarpum 5713 2500 6 1-VI-87 7-VII-87 5 8-VII-87 
C. brasilianum 5234 2500 6 1-VI-87 7-VII-87 5 8-VII-87 
C. acutifolium 5277 2500 6 1-VI-87 7-VII-87 5 8-VII-87 

GRASSES 

B. decumbens 606 2500 4 28- V-87 。 8- VII-87 
B. dictyoneura 6133 2600 4 29- V-87 7-Vll-87 3 8-9-VII-87 
A.gayanus 621 2800 11 29- V-87 7-VII-87 70 9- VII-87 

1-VI-87 

TOTAL AREA 17900 

* All legumes were inoculated with recommended-and p主epared strains by the 
Rhyzobiology Section of CIAT's Tropical Pastures Program. 

Table 24. Fertilization level used in the area of seed multiplication and evalu­
ation of geτmplasm. 

Nutrient Source Grasses Legumes 

--------------- kg/ha -------------

N Urea 50 

F SFτ 20 20 

K KCl 20 20 

s Flor de S 10 10 

Zn ZnO 3 3 
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Tab1e 25. A草ronomic ev氣luation of tbe 萃的單plasm plan個是 for seed nru王t主plication.

Germi- Flower- Grade lJamage lev. Damage level due 
Ger四pla話m CIAT nation in臨 。f due to ins. to 電1i seases

No. --叫你是ays ---ω adapt鵬 PH** TA** A** Ce** R*發 08** B** 
ation 

LEGU質ES

C. acutifolium 5277 6 119 G* 1** 2 

C. brasilianum 5234 4 91 G 2 2 

C. macrocarpum 5713 3 150 E i i 

C.pube發cens 再38 3 101 E 1 l 

GRASSES 

A.gayanus 621 6 G 1 l 

B. decumbens 606 5 4雪 E 1 

!!. dicty號子ra 6133 § 69 E 

* G 貓 Good; E ~ Excellent. 

女* PH = PULGUILLA-HOMOPTERA; TM 信 Tr主p發-MITES; A =主ntracnosis; Ce = Cercospora; 
R 摺能 Rbyzocton1a; 05 = Orange sta1n; B = Bacteriosis. 

*** 1 = Presence; 2 S11囂bt 是amage.
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Tab主e 26. Access主ons of legu盟es planted i說 ECAG.

Legumes CIAT No. 

Clltorla fairchl1diana 18724 

Craty '11a sp. 8034 
C. flor1bun是a 18516 

Codarlocaly乏 gyro泌的 3001 13548 13979 

Flemi滋草ia macrophylla 801 71思主 17400 17403 17407 

Centrosema acutlfolium 5277 5278 5564 5568 5609 
5610 15084 15353 15446 

C. brasil圭anum 49再 5055 5178 5184 5234 
5247 5365 5487 5657 5671 
5698 5712 5810 15387 1552再

C. 車razielae 在告42 5121 15品39

三.器acrocarpum 5065 5434 5452 5岳20 5629 
5674 5713 5733 5735 57主4

5887 5911 5957 5曹雪G 1501主

15108 15121 15232 15238 15362 
15451 15652 15806 

C.pascuorum 5230 55毒5

主-pubescens 438 在在2 5050 5053 5126 
5172 5189 5720 587惡 591再

C. schie是ea忽必能 5066 5161 5201 5920 5921 

Stylosanthes capitata 1019 1078 1097 1315 1318 
1342 1405 1441 1693 1728 
1 會43 204再 2252 102息。

S. hamata 114 118 124 147 1040 
2270 

S. humilis 130再 2420 
S ﹒哎笠~是ia1is 1043 1044 

S. 墓uianensis 15 21 惡毒 64A 136 
184 1會 l 10型5 1175 1280 

1283 2031 2191 2203 2243 
2244 27主7 10136 11362 113岳3

11364 11365 11366 11367 113吾吾

11369 11370 11371 11372 11373 
11374 11375 11376 
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Accessions of grasses planted in ECAG. Table 27. 

6201 
6216 
6224 
6377 
6759 

16983 

6200 
6214 
6221 
6368 
6757 

16979 
16991 

6054 
6208 
6220 
6265 
6697 

16978 
16986 

6053 
6207 
6219 
6234 
6695 

16975 
16985 

CIAT No. 

621 
6202 
6218 
6233 
6694 

16974 
16984 

坐坐旦旦旦旦旦旦

Grasses 

6245 678 Cenchrus ciliaris 

601 

609 
6043 

世盟主且盟主主盟主呈

Setaria 旦出旦坦旦

旦﹒旦旦旦旦

6780 6387 6294 

6147 

667 
6012 

664 
606 

6133 
679 

Brachiaria brizantha 
B. decumbens 
B. 坐旦旦旦旦旦
B. humidicola 6705 6369 

in Central A血erica:grasses tropical forage Table 28. Adaptation evaluation of 
Dry τropics - Atenas. 

Damage level due 
to diseases** 

Damage level due 
to insects** 

3 2 1 1 

Grade 
of 

adapt­
ation 
F訂了
D (1) 

CIAT 
No. 

Gramíneas 

678 
6245 

ciliaris c. 

(1) D 601 H. rufa 

(1) 

(1) 
(1) 

D 

D 
D 

609 

6043 
6147 

呈﹒旦控旦控旦

主﹒呈旦旦旦

R 
RRRR 

R
H
H背
心
W
U
H實
心
實
“

664 
667 

6294 
6387 
6780 

B. brizantha 

R E 

D 
606 

6012 
B. decumbens 

(1) 

PH 

E 

冒
訕
。D
R
U

6133 

679 
6369 
6705 

坐旦旦旦旦主

B. humidicola 

B. 

Bs 

6-27 

D = Disappeared; G = Good; E Excell豆豆豆; (1) Bad seed. 
PH PULGUILLA-HOMOPTERA; Bs = Brown stain; R Rhyzoctonia. 
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in Central 晶晶erica:fora草e grasses Table 29. 直是aptation evaluation of trop1cal 
Dry Trop1cs - Atenas. 

Da:揖age level due 
to 是i5ease戀**

Da盟a惡e leve工 due

t:o insects** 
Grade of 

Adaptation CIAT 
No. 

Grasses 

2 1 

05 
Os 

08 

ggon nv

<uvnv

08 

Os 

R
M
神
。

e徊
的
B
g
w
m
O
C
D
Q
M

nvnunvnvnuvhu

<Unv

Os 

PH 

PH 
PH 
PH 

叫V
E
G
G
G
E
E
B
E
E
草
G
藍
藍

E
E
E
G
E
E
G
B
E
E
R
E
E
E
E
E
E
E
D
E

PH 
PH* 

PH 

PH 
PH 

PH 

PH 

621 
6053 
6054 
6200 
6201 
6202 
6207 
6208 
621再

621岳

6218 
6219 
6220 
岳221

622再

6233 
6234 
岳立已5

6368 
6377 
6694 
6695 
6697 
6757 
6759 

16974 
16975 
1 晶978

1岳979

16983 
16984 
16985 
16986 
16曹雪 1

生﹒鉛巨型呈

?誼

PH 

PH 
P在

PH 
PH 

PH 
PH 

PH 

Os ?誰

E = Excellent; G Good; R = Regular; D 綠草isapp傘are是.

Os = Orange stain. 
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pests and/or diseases in the eva1uated 
accessions , 65% shows an excellent 
adaptation level , 20% good level , 9% 
regular and 6% bad adaptation. 

接起盟堂皇
The adapatation evaluation of 呈﹒

盟主經控位里 is shown in Tab1e 30. 工t
is observed that at this mo血ent ， only 
雪% of the evaluated accessions have a 
l研el below 仰仗約是?吾% are foun是

with an adaptation level superior to 
墓。od.

Of the rest of the p1anted legumes 
(Table 26) , the outstanding materia1s 
are 必說話給位是盟， 皂， 坐坐豆豆主空空
an是必 E控股您服 (Tables 31 and 32). 

General conclusions 

At present , the effected evaluations 
indicate that the Southern Zone (TSSF) 
presents the major incidence of pests 
and diseases. Minor 8011 fertility , 
high 血1 saturation , low pH and older 
age of plants , can be part of the 
responsible a草ents. Jn 車駕neral ，
Stvlosanthe~ spp. presents 章。od behav­
iour in a11 of the locations , with 
on1y one e叉ception represente是 by the 
presence of anthracno發e.τhe major 
da麗age due to pest發 detecte挂 毛主P to 
no習，主s the one c取lse是 by the Comp1e玄
PULGUILLA一扭。做OPTER車 spec主ally 主n

生豆豆呈盟主 spp. 倒是拉法性紅且是 spp.
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MAIN FACTS DURING 1987 OF THE SECTION 
AGRONOMY CENTRAL AMERICA AND 

THE C.血RIBBEAN

The new 盟ajor selection center of 
the TPP for Central America , ini“ 

t1ate是 1ts act主vities in April of 
19車7 ， with base in Costa Rica. 

Since it務基金革主nn至2囂. various na­
tional and internationa1 organ­
is給銬， 給毛主ch a8 IIC血 C主.TIE ， 設A忍，

ECAG , and COOP草AGRI ， have been 
part of the project. 
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The number of accessions , as 
well as the planted area for seed 
multiplication , are shown in 
Tab1e 33. 

Regardln草 the ger前plas觀 in evalu­
at10口， the effort carried out 
amon皂 CIAT sections (Biotechnol­
ogy an是 the TPP) stands out 
because of preparin囂 the new 
直至rican col1ection of Brach1aria 
spp. in for觀。f tissue culture 
of terminal apexes. Up to th1s 
moment , 54% of the total of the 
271 new collection給 receive是 in

test tubes , have been established 
in the Atlantlc Zone which 
represents the humid tropics. 



Table 30. 轟轟aptation eval臨tion of 昱﹒車uianensis in Central 扭訂ica: Dry Tropic穆
即 Atenas.

GR血DE OF ADAPTA'τION發 C工AT No. 
Disappea玄ed Bad Re絞11ar Goo是 豆叉ce豆豆ent

1095 2203 岳4 6毛主

2191 1013岳 191 21 113益惡

2243 1280 136 1136惡
2244 1283 184 11370 
2747 11367 1175 11 直11

113岳9 2031 11372 
11376 11362 11373 

11363 11374 
11364 11375 

Percentage 

* PULGUILLA叫HOMOPTERA + Trip發-Mites + Eaters + Rhyzoctonia + Antracnose紛< 1 

Table 31. Adaptation evaluation of trop主cal forage legumes in Central A路erica:
E玄y Tropics -在tenas.

Gra謹e of Damage level due Dama草e level due 
Legumes CIAT 直至laptation insects** to diseases** 

No. 1 2 1 2 

C. 臨croc是您想 5位在5 E* PH*袋* E 
5434 E E C命令R

5452 G E R 
5620 E PH+C Ce+R 
5629 E PH A 
5674 E 
5713 G E Ce 
5733 E PH E Ce+R 
5735 E E Ce 
5744 E PH E Ce 
5887 E PH+E Ce 
5911 E TM 
5957 E E 
5990 G E Ce+R 

15014 E R 
15108 E T持tE

15121 G PH+草 Ce+R 
15232 G Ce 
15238 E Ce 
153岳2 E E A+CY 
15451 5 ?話 E Ce+R 
15宰。岳 E 軍 Ge+R 

聶 E - Excellentj G - Good. 
** 1 總 Presence; 2 - Slight damage. 
*** Pl司總 PULGUILLA-HOMOPTERAj E - Eatersj TM '路 t主ip移-Mites; Ce 寫= Cercosporaj 

R 關 Rhyzoctoniaj A = Antracnoses; CY = Cylindrocladium. 
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legumes in Central 孟晶erica:trop1cal forage Table 32. Adaptation evaluat圭on of 
Dry τropics 瞞自食 Atenas. 

Dama皂e level due 
to diseases** 

Damage level due 
to insects企袋

Grade of 
Adaptat10n CIAT 

贅。.

Legumes 

2 l l 

G 

Bs 

R 
A+Bs 

Bs 
Bs 
Bs 

B+A 
A司令Bs

Bs+R 

E*** 

TEE 

E 
E 

* GGGEEEEGR 
5277 
5278 
5564 
5568 
5藍色9

5610 
15084 
15353 
1544岳

acut1folium C. 

Ce+R 

R 

B+R 

R 
Ce+B+A 

Ce 

Ce 
Ce 

B+R 
R 

PH 
PH+囂

E 
p挂+E

F潑，心軍

P接令E

甘
心M
D
n
m官U
V甘
心
們
H
M
W心
n
b
F
U
F
U背
心

毒3惡

毒42

5050 
5053 
5126 
5172 
518會

5720 
5878 
5會 14

E.. E且堅堅控

G s Good; R = Regular. E = Excellent; * 
2 Slight damage. 

獨眼 PULGUILLA-HOMOPτERA; TM = Trips-反ite發; E 繼 Eaters; 
Bacteriosis; R = Rhyzoctonia; Bs B玄。明I stain; 主 Antracnoses;
Bacteriosis; Ce 臘 C傘rcospora.

1 = Presence; 

*** p鞋
B 服

B 

** 

* Number of accessions an這 area
for se吋 multiplicat主on planted in 

Table 33. 

1 警車7.

Area for Multiplication 
2 

含1

Number of Accessions 
Grasses L忽囂u!翠es

Costa Rica during 

Site 

17.900 
12.300 
5.920 

225 
268 
176 

51 
3己2

16 

Atenas 
Gu五piles
San lsidro 

3岳 .720

6…31 

岳在9429 Total 



7. P ASTURES PROJECT IN P Ar這A學IA
(1興DIAP/U. RUTGERS/CIAT) 

The objectives of the Tropica1 
Pastures' Program ln Panama were 
deflned ln an agreement between the 
lnstltute of Agrlculture and Livestock 
Research of Panama (IDIAP) and the 
University of Rutgers (New Jersey) , 
initiated in 1983 and conclude是 in
1987.τhey 血ay be SUIl棚arize是 as

follows: a) selection of promising 
forage germp1asm for ecosystems of 
economic importance in the country , 
b) agrono盟主C stt且是主es of a是apte是

species particu1ar1y re1ate是 to 10'"' 
1eve1s of ferti1主zer ， c) 紛紛工tip1i­
cation see是 of promisin惡 species ， and 
d) weed co玄ltro1 an品 eva1uation of 
potential anima1 pro社uction with 
pro訟i8主ng species adapted to acid 
soi1s of moderate to 10w fert主 lity.

工NTRODUCT工ON AND SELECTION OF 
GERMPLASM 

The project started in 1983 w1th the 
introduction and se1ection of fora臨e

species. A total of 84 ecotypes of 
1egu祖es and of 87 grasses , of which 19 
were either naturalized or came from 
previous introductions , were eva1uated 
in various sites to assess their 
a是aptation and other agronomic 
factors. The metho益。10gy used was 
81聰i1ar to that described by the 
Tropic怠工 Pastures Pro皂ram for Reg10室主a1

Tr圭a1s Types A and B. Appro~imate1y 

60% of Pana晶a s011s a玄e ac1d an丑 of

10w ferti11ty (Inceptisols 的是

U1tiso1s) , 軒在d the species select終社
for 1ntroduction and eva1uation were 

pri區ari1y those w1th a record of 
adaptation to simi1ar systems in 
elsewhere in Latin America. 

Evaluations were undertaken in the 
tropical humid forest (T-hf) , the very 
humid pre曲。ntane forest (P-vhf), the 
tropica1 hum1是 fore自 t derived fro訟

savanna (T耐.hfds) ， the 是ry tropica工
forest (T明df) ， and the p1uv主a1

F主emontane forest (p叫pf). These 
ecosystems occur a11 alon草 the Pacific 
coast of Pana盟忌器 where the 由ajor

agricu1tura1 an丘 1ivestock activity 
is concentrated. The genera1 
cha玄acteristics of the 忍ites are 
presented inτab 1e 1. The rainf a11 
varies from 1 ,000 mm/year in Río Hato , 
situated at sea level , to 5 ,920 at 
Bijao (Chiriquí) at 1, 100 m altitude; 
simi1ar1y , for the 的a咽。 s1tes ， the 
mean annua1 temperature varies from 
27.5 to 20.7.C. Most of the soi1s are 
c1ayey and vary from acid to neutra1 , 
and with 10w to avera串e va1ues of 
organic matter. With the exception of 
Div1sa , most of the sites have 10w to 
average phosphorous (p) va1ue路 an是

var1able aluminium saturation. 

Follow1ng 1s the list of specie發 and

ecotypes intro是uced an是忽發tablished

in one or several of the 絃entio說e挂
g圭tes:

a) Grasses: 
捏住血單單草草盟主主 C工AT 位 1 and 6200; 
點怒怯泣起坐旦旦旦ura CIAT 6133. B. 
hu祖i丑ico1a C工AT 679 , 6707 , 675 , 636會.
否?前7τ7õ事 and 682; B. bri闊的a CIAT 



Tab1e 1. The c1imate and soi1 characteristics of sites in Panama where tropica1 forage introductions were 
eva1uated during 1983-1987. 

Soil 
Site Preci- Mean Eco- Soil pH M.O. F A1 Sat C1assification 

pitation t(e。mCp) • system texture (H
2
0) (%) (ppm) (%) 

mm/year 

Los Santos 1 ,090 27.0 T-df Sandy- 5.9 2.8 3.3 Tr Alfiso1 
(Ejido) 10am 

Ca1abacito 2 ,500 27.0 T-hfds C1ayey 4.8 2.9 2.5 70 U1tiso1 

Son互 2 ,750 26.5 T-hf C1ayey 5.1 1. 1 65 U1tiso1 
(La Soledad) 

Tortl 2 ,450 27.0 T-hf Loamy 6.4 3.5 7.8 Tr Inceptiso1 

Rlo Hato 1 ,003 27.5 T-df Sandy 6.7 0.9 6.0 Tr Inceptiso1 
10a咀

、、』

卜J Divisa 1 ,702 27.0 T-df Sandy 5.6 53.5 Tr Inceptiso1 
10am 

Chiriqul 3 ,348 27.0 T-hfds C1ayey 4.5 4.3 2.0 60 U1tiso1 

Gua1aca 5 ,100 25.5 P-vhf C1ayey 4.7 3.0 6.0 8 Inceptiso1 

Vo1c互n 5 ,919 20.7 P-pf C1ayey 5.4 5 Inceptiso1 
(Bijao) 

Chepo 2 ,090 26.6 T-hfds C1ayey 4.4 2.8 1. 3 64 Ultíso1 



600雪，益。12 ，已64 ， 629島， 6016 an是 6780;
B. decumbens CIAT 606 , 6132 an益 6131;
B. ruziziens圭s CIAT 6291 ，岳5毒， 6419 , 
6134 , 655 and 6130: B. eminii CIAT 
6241 an是 B. arrecta CIAT 6020; 
Cenchrus c i1iaris CIAT 678 , Mo1opo , 
Nunbank , Gayndah and Nueces; 話已旦旦
maximum CIAT 岳04 ， 0685 ，已103 ， 0694 , 
61在 1 ， 610品， 06會6 ， 6113 , 6116 , 6178 , 
6183 , 6112 , 6145 , 6161 , 6176 , 。益事 1 ，
0697 , 0621 , 6114 , 6119 , 0684 , 617誓，
6163 , 0693 , 6215 , 6101 , 0698 , 6175 , 
0669 , 6128 , 614巷，已 162 ，已 l晶 5 ， 6142 , 
6045 , 0699 , 06替。. 0688 ，已16忌. 6123 , 
6180 , 612誓， 6182 , 6126 , 6109. 6105 , 
6001 , 6122 , 岳 125. 61益言， 6163 , 614品，

6117 , 。毛告2 and 6140 , a11 of which were 
com1'ared with 10ca1 commercial 
materials , or with 1'reviously 
introduced B. 聽怯怯笠， 芭拉岱ria
s..razilan社 ensis ， D. decumbens (Pangola 
and Transvaal) , Dichatium aristatu盟，
位把些主 8 1'1" , l'臨iCU1點 血xi甜嗨，

也您認旦旦 s1'1'. and若在笠思是反主芸芸芸7

的 Legumes:

J,eschynomene histrix CIAT 9 岳90 an是

9666: i\.rachis pintoi CIAT 17再34:

Centrosema bras i1 ianum CIAT 523品，
交衍了τ花7 品d4頁; C. 點空笠到m
CIAT 5062 , 543品， 5065 , 5478車 5再52 ，
5274 , 1536岳 5713 and 15106; C. 
豆豆星星旦旦旦 C1AT 51帥， 438 and 5126: C. 
位盟主且按您 CIAT 5112 and 5278: 主-
E是豆豆豆豆豆笠 CIAT 51警告 and 51會主:

De忽盼“四 incanum 13032; D. 
悠泣起且主盟 CI從 3184 and 350: ~. 
heter叩hyllum CIAT 349 and D. 錢旦旦旦E
C1AT 3001; Ga工actia str主at:a CIAT 964; 
釷單位聽豆豆拉拉且:!: CIAT 204 and 206; 
Macropt主lium S1'. CIAT 506; Pueraria 
ph峙的loides CIAT 雪900; Stv1õSañt結石
主經拉史旦 CIAT 紛紛， 10280 , 1的 1 ， 2044 , 
1315 , 1693 an是 1728: S. 點acrocepha1a

1643 帕拉 2133: 至﹒觀主空空星星 CIAT 136 , 
184 , 12島0 ， 1283 and 1020; S. ha認ata
118 品是 l再7; 豆﹒ 2史豆豆 CIAT-lO訪γ言了
扭扭話2呈 1087: 三. 主革設服些主主 CIAT 
10冉冉;已rni五位絃旦 CIAT 7 有 7 y Zo盟主監
latifolia CIAT 728: Leucaena 
玄石灰石ha1a CIAT 17再67 ， 1748訂可芳在室
(Cunningham) , 17498 , 17475 , 17477 , 
17495 y 17491: L. Pulverulenta CIAT 
174會o and 17489: L. sp. CIAT 17是?喜:

7…3 

L. 是iversifolia CIAT 17503 , 17461 , 
17388 an吐 17毒草5 and L shannoni CIAT 
17487; 主主且主法訟法控生豆豆 ILCA 6253; 
主﹒蛇咬控竺 ILCA 5274; 三.點咬住盟主笠笠
ILC庄的。1; T. 告認乏經 ILCA 的的，主-

2笠監斗扭扭m ILC益的的 and 血紅想革2
sativa Florida 77. 

Part of this 囂。rmplasm i5 still be主n草
eva1usted 主n sites with ecosyste單5 of 
ID工主p's interest such 處s Toab宜重
(Cocl至)， Arena 垂e Quebro (Ve主&伊as)

and Cuesta 這e Piedra (Ch圭r土司uí) • 
Panicum material ..ras established in 
Gualaca an吾 its eva1uation ha5 been 
progra血ned for Bu草aba (Chir1quí). 

A SUlI酷ary of the most outstanding 
車erm1' lasm in the Regional Trials i5 
1'resented in Table 2. Grasses 是﹒

組組盟s CIAT 621 如是 6200 , ~. 
dictyoneura CIAT 6133 , B. decumbens 
一一一CIAI 606 , B. hu盟idicola CIAT 679 and 
63岳雪， had a wider range of a彗星漢1'tation

w主th res1'ect to climate , 50圭1 ， pests 
and diseases. At Vo1c矗訟， at 1 , 100 點
a1titude ，注重，d 20.7 0 C 臨終an temperature , 
B. decumbens CIAT 606 , ..ras su1'erior to 
the other Brachiaτ1as ， while in other 
sites this ecotY1'e ..ras susce1'tible to 
是iseases and to pests such as 
s1' 1ttlebu草 〈經且說且是 sp.). The 
legumes 如泣旦旦旦， 全竺主主主 師是
Stylosanthes were widely a是apted;
nevertheless , C. macrocarpUI直是主是 not 
perform well at Volcãn , 1'ossibly 
because of co滋bined high rainfa11 and 
l o..r te研perstures. On the other hsnd , 
S. 單位諾諾 CIAT 10280 sdapted very 
wel1 to very ac主d 9011s ..rith hi草h
alu級inu盟 content an是 a 1'rec主p圭tation

not greater than 2 ,500 m血 t such as in 
Calabacito. 主﹒ 純正坐巨豆豆 CIAT 184 
showed the 幫主dest range of adaptation 
in both the savanna an謹 humid forest 
ecosystel盈怒， and it was a1so the le囂掛詛e
most to1erant to anthracnose 
(Colletotricum 盟主oesporiodes) • P. 
phaseo10ides CIAT 99日o (tropic'iïl 
kudzu) ..ras a1so widely a是aptated but 
suffere挂曹uch leaf fa豆豆 durin唱 the 
SU1!lllle宜， and in ecosystems such as 
Ca1abacito , shm.re昌說 symptoms of 
nutrient deficiencies and poor 
nodu1ation. 



Table 2. Adaptation of new forage 草ermplasm to different ecosystems in Panama. Re惡ional tria主s A, 1983趟，串7.

Grasses Volc且n C.建labacito Tortí Los Chepo Son矗

Santo~建

Andropogonsayanus CIAT 621 Excel1ent Fair Excellent Excellent Excellent 
Andropcson gayanus CIAT 620告 Excellent Good Excel1ent 
Brachiaria dictyoneura CIAT 6133 Fair Excel工ent Good Excel1e鈴t Excellent Excellent 
Brachiaria humidicola CIAT 臨 79 Fair Good Good Good Good Excel1ent 
Brachiaria humidicola C工AT 6369 Fair Go。在 Good Excellent 
Brachiaria decumbens ClAT 606 Good Good Good Good Good Good 

LesuminOf否as

此rachis pintoi CIAT 1743晶 Fair Goo晶 Excellent 
、斗 Cent玄osema macrocarpu棚 CIAT 5434 Poor Excellent Excel1ent Excellent 軍xcel1ent Good 

" Centrosema macrocarPum CIAT 5062 Poor Goo是 Good Excellent E，ζcel1ent 

Centrose盟a macrocarpum CIAT 5065 Poor Good Good 
Centrosema acutifolium CIAT 5278 Poor Good Good Good Regular 
Pueraria phaseoloides CIAT 9900 Poor Good Excellent Good Goo是 Excellent 
Stylosanthes Euianensis CIAT 1 串串 Good Excellent Excellεnt Exce l1ent Excellent Excelle治t

Stylosanthes guianensis CIAT 136 Good Good Fair Excellent 
5位r10santhes capitata CIA'τ10280 Excellent Poor Good Goo垂



AGRONOMIC EVALUA'τIOI草 OF PROMISI草G

GERMPLASMM 

Forages that were well adapted and 
produced well in the pre1iminary 
tria1s were eva1uate社 further 1n 
Re草ional Trials Type B (RT器)， using an 
adaptation of the 聽ethodology

describ傘挂 by CIAT's Tropical Pastures 
Progra扭 Expe玄iments were conducted 
in Chepo (Eastern Region) , R望。草ato ，
Penonom惡， Divisa , Los Santo白 Son墓，
and Calabacito (Central Region) and 
Gualaca , Chiriquí and Hornito (Western 
Reglon). Following 也re oustanding 
results of these evaluations. 

的 組紅怨注豆豆主盟主單單位在世 621

This 混ateria1 was introduced into 
Panama in 1979 by the Banco Nacional , 
and was commercia11y liberated in 1983 
as cv. Veranera , joint1y sponsored by 
of IDIAP;U. RUTGERS/C1AT , the School 
of A臣rono組y and the Banco Nacional. 
A草ronomic trials were carrie丑。ut in 
Ca1abacito and Finca Chiriqu笠，
repre發enting ecosyse觀察 with hi皂h so主主

aci是ity and 工ow nutrient status , 
particular工Y of phosphorous (P). 1n 
Calabacito there was no response (P > 
0.05) of cv. Veranera , either a10ne 
or associated with S﹒間已旦旦 CIAT
10280 , to applications up to 60 kg/ha 
of _~205 (Table 3) , and adaptation 
of tñe J species to climate and soil 
conditions of the site was 
outstanding. 1n Chiri哇。至 where cv. 
Veranero was assoc1ate是 被主th C. 
盟章cro主是E2豆豆 CIAT 5062 , only su工phur

and its interaction with P and K gave 
si在niflcant yield increases (P < 
0.05) , which ind1cates that th1s may 
be the most important ele血ent for A. 
益經主盟s 1n these s011s 行able 4). 
Neverthele間 yields of 主﹒ 星星認nus

W忽re very satisfactory even without 
fert i1izers. 

There are an esti阻ated 1000-1500 ha of 
A﹒主盒里盟 in Panama. concentr吼叫 in
the Central Provinces where there are 
prolonged periods of drought and/or 
acid soi18. Joint action by IDIAP 

?一5

and the Banco Nacional has contr圭bute是
great1y to the cαm盟ercial promotion of 
cv. Veranera. 

b) Brachiaria spp. 

Speci帥 。f 監怒也位主是 have been 
evaluated at d主fferent sites in Panama 
for seasonal dry matte笠 yields.

tolerance to spittleb叫車 to drought , 
an挂 to diseases (Annual Report 1 會85 ，

198忌， CIAT-Tropical Pastures Progra血).
On an Ultisol at Calabacito , charac­
teriz ed by 4-5 m叩nths of dry season 
and a low incidence of the spittlebu臣，
the yie工d of the B. br1zantha material 
varie是 fra寶1 the highest to the lowest 
(Table 5). The ecotype CIAT 6016 , 
characterized by a low proportion of 
leaves t se極主-bunch growth an是

abra后 ive leaf and stem texture ，主s un側

attractive forage species. In 
contrast , B. humidicola CIAT 679 
(connnercial type in Panama) and the 
local B. decumbens (CIAT 606 type) , 
as well as a considerable number of 
other entries , incl也是 ing B. 
a1ctoyoneura (CIAT 6133) , perfor祖e是
well iI主 th主S eco戀y諮te經.

主﹒ 笠竺扭捏且是 CIAT 6133 的是 今
humidicola C1AT 6369 and 6707 were 
selected for further evaluation. The 
effects of nitrogen , phosphorous and 
sulphur on the1r yields were 
deter田主ned in Gualaca (工nceptisol) and 
Finca Chir主quí (自ltisol) (Table 6). 
1t is noteworthy that there has been 
11tt1e variation in the yield of 
E. humidico1a , CIAT 63毛會 over 揖any

observations in both Gua1aca and 
Chiriquí. τhe only sign主ficant yield 
increases in Gualaca were found in 
the interactions at high leve1s of N, 
P , and S. 血lthough the yields at both 
sites were similar , later cut tin臨s at 
Finca Chiriquí had lower y1e1ds , 
possibly caused by the lower ferti工ity
an是 highe宮 acidity of its 怒011.

Moreover. B. humid圭cola CIAT 6707 at 
Chir1qu:í ha諮草iven susta1ned yields 
with only small 主esponses to 
fertilizer treatments. 工n Gua1aca B. 
坐竺且盟且.~ CIAT 6133 has similarly 



Table 3. Responses to phosphorus at Calabacito , Panama , of 生﹒星紅旦旦旦 CIAT 621 
alone or associated with S. ca世旦旦 cv. Capica. 

PT;i/::;e1 s ﹒旦已旦旦*
myields 在副區7

生﹒且包旦旦*
kg DM/ha 

生﹒旦旦旦旦+*
S﹒旦延旦旦

AUFKJnunu 

可
i

司
3
r
o

1052.3 a** 

1364.0 a 

1294.0 a 

1743.0 b 

284 1. 0 a 

2969.0 a 

3092.6 a 

3343.3 a 

175 1. 7 a*** 

2500.7 a 

2605.3 a 

3132.0 a 

* Mean of three cuts during the rainy season.. 

** Values followed by the same letter are not significantly different 
(P > 0.05) 

*** The mean proportion of S ﹒主盟主笠旦 was 11.1% (Range 7.2 - 15.8%). 

Table 4. Effect of sulphur , phosphorous and potassium on the yields of 坐坐旦旦旦
旦旦旦旦 CIAT 621 and 豆豆竺旦旦豆豆豆旦旦旦旦 CIAT 5062 grown on an Ultisol at 
Chiriqu主， Panamã. 

Fertilizer (kg/ha) DM Yields (kg/ha) 
s P K 生﹒藍ayanus c. macrocarpum Total 

。 。 。 1882 c 253 c* 2135 c 

。 。 60 2660 bc 332 cd 2992 bc 

。 100 。 1958 c 435 cd 2393 c 

。 100 60 2489 bc 283 de 2772 bc 

40 。 。 3835 a 462 bc 4297 a 
40 。 60 4023 a 620 a 4643 a 
40 100 。 3403 ab 506 abc 3909 ab 
40 100 60 3840 a 681 a 4521 a 

Basal fertilizer: 20 kg/ha Mg , 2 kg/ha Zn , 1 kg/ha B, 0.1 kg/ha Mo. The 
legume was inoculated with Rhizobium. 

* Data followed by the same letter are not significantly different 
(P > 0.05). Harvest was 96 days after planting . 
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Table 5. Yields of Brachiarla ecotypes grown on an Ultis01 at Calabacito , 
Pana鴨a.

Ecotype 

B. brizantha 

B. humidicola 

CIAT No. Yie1達 s 句話MAa)*

已016 29再2.2 a 

679 2848.2 ab 

Local 2259.3 abc 

6134 2234.1 abc 

6709 2122.2 bcd 

6133 20串串 .2 c是

岳7S 1887.2 c是e

682 1串47.8 cde 

6369 180岳 .7 cdef 

6707 1694.9 cdef 

岳S5 1627.1 cdef 

已705 1610.1 cdef 

Local 1531.1 cdef 

6132 1520.0 cdef 

6131 1509.1 cdef 

6291 1493.9 cdef 

6130 1483.7 cdef 

641會 1414.6 挂ef

6012 1238.0 ef 

已54 1230.7 ef 

己已4 1221.9 ef 

B.decumibens 

B.nzziziensis 

B. humi是ic01a

基.是ictyoaeura

章. humidicola 

B. humidicola 

B. humidicola 

B. humid主怠。1a

B. r必ziziensis

s­

a-1-1&S-s oa-n ceme -zmim-o 
d

凹

Z
m
m

i

叫
主
叫
“

M

mmzmc umumac hFrmd 
4 
••• 

單

-
B
M
B

B.decumbens 

B. ruzdziensis 

B. ruziziensis 

B.n1ldziensis 

B. brizantha 
gum -

-
凹

S

間

a

n-h e-t e

立

n

zma --mZ OHms-4 "umr 
z

叫
b

• B
…
B 

* 直是eans of 3 cut臨 taken each 6 weeks during the r也1ny season. 

** Values followed 話y the same letter are nöt s主gnifica軍ltly 是1fferent (P > 0.05). 
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Table 6. Effect of nitro皂位泣. phosphorus and sulphur on the yields of two Brachiaria humidicola 
(B.h.) and 豆，是ictyoneura (B.dic.) ecotypes in Gualaca an晶 Finca Chiriqu宜，. Panam惡. 1987. 

T r e a t m e n t s B.h. CIAT 6369 B.h.CI血T 已707 B.dic.CIAT 6133 
(kg/ha) Gualaca Finca F圭nca Gualaca 

* 
Chíríquí Ch主riqu主

H P s (1 0 cutsJ (3 cuts) (4 cuts) (4 cuts) 

習k 看k

1. 。 G G 1829.9 bc 1825.9 a 1897.8 ab 3559.4 a 

2. 50 。 。 19已 3.1 b 2252.2 a 1720.6 b 3270.8 a 

3. 。 20 的 1867.4 bc 2483.6 a 2056.3 ab 373屆.在 a

4. 50 30 。 1826.7 bc 1923.3 a 1973.9 ab 3576.7 a 

5. 。 。 20 1844.4 bc 2623.0 a 2019.2 ab 3420.6 a 

6. 50 。 20 2144.5 b 1714. 毛 a 2192.3 ab 3313.8 a 

7. G 30 20 12空毛 .8 c 2006.1 a 2362.9 ab 3653.2 a 
、d

∞ 
8. 50 30 2位 1815. 主 bc 1923.3 a 2561.0 ab 367 1. 7 a 

9. 25 15 10 1785.8 bc 2009.1 a 2491.7 ab 3628.1 a 

10. 75 15 10 2332.7 ab 22D.9 a 1823.8 ab 3336.3 a 

11. 25 45 10 1795.3bc 2036.7 a 2478.2 ab 3913.2 a 

12. 25 15 30 180 1. 4 bc 2325.0 a 2216.5 ab 3693.8 a 

13. 150 曹亞 60 2749.1 a 2828. 主 a 259 1. 2 a 4003.6 a 

* Cuts each 35 days dur1n草 the rainy season. 

** Values followed by the same letter are not s1gn1f1cantly d1fferent (P > 0.05). 



gíven sustaine柱 but lower , average 
yields than those of the other 
Brachíarias. Nevertheless , all of 
them have been outstanding because of 
theír good yields without fertílizer 
applícation , whích índicates their 
車。od adaptatíon 絃約是 hi草h potential 
pr。這uctivity to these ecosystems. 

RH工ZO蠶豆OLOGY

The pro益uctive perfor聽anCe of a是apte是

legumes depen是 S on goo益主nitíal

estab1islu蠶食nt ， on the capac主ty to make 
efficient use of the 50i1'5 nutri­
tiona1 re50UrCe戀 on 5atisfactory 
correct nodu1ation and effective 
nitrogen fíxation. Therefore , the 
eva1uation of germplasm adaptation ha5 
been comp1emented with studies of the 
requírement for Rhizoblum inocu1ation. 
The response of 30 ecotypes of forage 
1eg扭扭es to applied nitrogen was 
evaluated at Calabacito as an 
iτld圭rect way of ju丑惡ing the need for 
inocu1atiOI去 since a species with a 
lar草e response to nitro草en su草草e給ts
proble臨S of nodu1ation with nat主.ve

strains of rhizobium. There was 
variation between and with主n species 
to nitrogen response (Figure 1) , but 
on the whale the biggest responses 
were in C. 聽缸里arpu空， c﹒旦控是盤里，
C. br位科扭笠， 立。 竺竺主位主空塹， 主-
phaseoloides 9900 , D. heterophyllum 
and D. ovalifolium. Stylosanthe俗
話pitat笠， 主離 macrocepha1a and 立.

訟按法抵豆豆 responded 1ittle to 
nitro車@鈍 indicating adequate 
nodulation with native Rhizobiu寮t

strains 建設，d need for inoculation. ln 
contrast J Leucaena 1eucocepha1a 
produced 1'00室主y 主n sp主te of 
inoculatio泣， 主說是icat主位皂 that !t is 
poorly ada1'ted to ecosyste聽s such as 
that of Calabacito. 

In a comp1ementary greenhouse trial , 
using 90i15 from Ca1abacito , E1 Coco 
and L08 Santos , C. macrOCI主rpum CIAT 
5062 and P. phaseoloides CIAT 9900 
responded s1gn1ficantly to 1noculation 
with CIAT strains 3101 and 2434 
respective1y , part1cularly when 
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回olybdenu喝 was ad丘ed (τab1e 7) • The 
res1'onse in both species was greater 
for the Calabacito 8011 (acid Ultisol 
with high a1uminium saturation) , 
although significant effects were a180 
measured in E1 Coco 80i1. lnoculation 
stlmulated nodule formation but these 
were eff忽ctive on1y when molybdenum 
wa8 added. In Los Santos soi1 there 
was no response to mo1ybdenu觀 nor an 
lnteractlon of mo1ybdenu祖 w1th

inocul~豆tio袋， which in垂主cates adequate 
no挂u工atian by the native rhizobiu頭 af

this soi1 , which 主8 of hi惡h終y

ferti1ity and has no proble訟翁 。 f
acidity or nluminum. The results 
a惡ree with fie1d observation8 of these 
and other species in the sites abave 
and demonstrate the advanta草e of 
inoculation with effective rhizobium 
strains when establishing pa約 ture

le草umes in unfertile acid Ultisols. 

WEED CONTROL 

Weed contτ。1 has included two 
activities: cont玄01 of shrubby wee挂s
an丑 na宣言ow-leaved wee是s in e諮tab 1ished
fie1d懇 and the use of p笠e- an是

post-勵emer皂ent herbicides for weed 
contro1 dur主ng the establi發hment of 
tropical 1也是 zu (Fueraria phaseoloi丑給 s)

and Centrosema 觀acrocarpum (Annua1 
Report 1984呵 1986 ， CIAT Tropical 
Pastures Program). 

The adaptation of C. 哎哎rocarpum CIAT 
5062 to various ecosy是，tems of Panama 
has been outstandin息， but like 有nany
forage leg'蹋的， it路 initial 島rowth is 
slow. a l10wing considerable co訊peti­

tion from annual weed怒， part主cularly

in the hi皂her fert圭 lity so115 of humid 
forest ecosyste怒袋 A field t主主al

with pre- and post你e聽ergent herbic1是es

was carried out in 工DIAP' s Gualaca 
Experimental Station p誼 5.4 ，

clay-mud Inceptiso1 50i15 , an average 
temperature of 26 C and an annual 
precipitation of 4 ,000 mm. The 
herbicides use社 (application rate in 
kg/ha active ingredient) were: 
pendimentalin (1.0 , pre) , alac10r 
(2.24 , pre), metolaclor (1. 40 , pre) , 
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Tab1e 7. Effect of 晶。工ybdenu瓢 and of 1noculat10n w1th CIAT stra1ns 2在34 and 3101 on the number of 
即“les per plant , and開 the dry 晦atte:r yiel勛。f P. 抑制的l01des 9900 an是豆，旦旦竺豆豆豆空 5062 訂閱n

in three diffarent Pana瓢a 80i18. 

C. 祖ac:roca:rpUlll 5062* P. phasaoloides 9900* 
Treat酷ent

單 Iplant Nodules/plant 草/plant Nodules/plant 

Calabl注cito So11 (p說再 .5; Al Sat. 70%) 

留ithout inoc. “留ith Mo 話 .89 b 1 1. 71 b 10 
官ith inoc. 神僑報ith }哇。 立 .85 a 17 3.28 a 25 
誼igh 彈 - With Mo 3.42 a l 3.6再 a 12 
幫主thout inoc. 計 Without~哩。 0.54 b 1 0.88 c 10 
幫ith iI主oc. 耐 Without }哩。 1. 14 b 4冉 1. 23 bc 33 

El Coco 8011 (pH 5.2: Al Sat. 1%) 

幫ithout inoc. - W1th Mo 3.16 b 15 3.23 b 38 
留ith inoc. - With 1哇。 再 .37 a 37 息 .03 a 38 
Hi惡h 普 - With Mo 4.42 a 11 4.44 a 35 
Without inoc. 何 Without Mo 1.91 c 20 
留ith inoc. 你留ithout Mo 2.15 c 56 
High 單 編 Without Mo 再 .18 a 15 

L08 5antos 50i1 (pH 6.4; Al 8at. Tr.) 

幫主thout inoc. 和 Withl哇。 4.52 b 21 4.94 a 15 
官ith inoc. 咖 With Mo 5.17 b 32 5.58 a 35 
Righ N - With Mo 6.10 a 14 5. 再 4 a 18 

* Mean of five replicates 12 weeks of g:rowth. 
Means followed by the sallle letter are not significantly different (P > 0.05). 



oxyfluorfen (0.50 , pre) , bentazon 
(1. 0 , post) , flu必zyfopbutyl (0.75 , 
post) and 2 ,4-D amine (0.40 , post). 
A manua1 grub treatment was a1so 
inc1uded with on1y one controL The 
treatments were evaluated 30 and 忌。
毛iays after app1ication of the 
he玄bicide ， includ1n串通amage to the 
Centrosema seedlings and the1r yie1丑，
and y1eld of weed給 at 110 days when 
the observations were conc1uded. The 
herbicide with b發 st selectivity and 
wee是 control was pen這imentalin app1ie是

pre-emergent at 1. 0 kg ai Iha (Table 
8) , giving 息。。在 yields of 星空空空主空辛辛里平
and few weeds.τhe manual grub 
t主eatment obviously produced the best 
yields by totally removing weeds , but 
demanded a considerable amount of hand 
1abor. 

Herbicides such as a1ac1or and 
pa玄ticular1y metolaclor ha是 a si團主lar

perfor聽ance with respect to 
se1ectivity but were less effective 
aga主nst the co給.p1ex of weeds present. 
Oxyfluo宮fe訟 which has been highly 
selectíve ín ku垂zu ， was very toxic 
fo主 Centrose訟卒， thus signíficantly 
reducing seedlin草 populatíon. The 
post-emergent herbicides , which were 
applied 20 days after the planting of 
Centrosem.忌， and with the exceptíon of 
2,4-D amine , f1uazyfophbutyl and 
bentazon , were se1ective to le草ume筍，
but not very effective against weeds , 
which were dominated by narrow-leaved 
species such as P盟主里把盆里主 and by 
the broad leaved species Bo江紹給
alata and Mi愁。sa spp. Bentazon was 
噓。re effective against broad-主eave是
wee是茲 whi工e fluazyfσpbutyl was 
effective a草ainst narrow leaved wee挂潑，
The 是ifferent selectivity woul丑惡ive
是ifferent results if the complexe諮 of
weeds differed from those observed in 
this experiment. 

SEED MULTIPLICATION 

The availability of promisin串串erm­

plasm should be accompanied by in­
creasing effo室主 S to mult1ply basic 
發ee丘， otherwíse it is difficult for 

7-12 

the evaluation process to have any 
impact in the short or 扭ediu極 terms.
Therefore ，好eed multiplication and the 
development of the technology of 
production of seed of tropical forages 
was one of the main activities in the 
IDIAP/U.RUτGERSI CIAT agreement. 
Table 9 su總甜arizes the 祖.ultipl1cation

of ba發ic seed of promising fora耳es 緝犯d
of seed co租me言cíally liberated in 
Pa啪啦，恥的品主，車益經注s C1AT 岳21 ，

of wuich 3 ，草草8 k皂 0至 basic see垂 was 
produced in those parts of the country 
where ID1AP has direct i盟pact. There 
is variability in the reported yields 
because of the effect of different 
sites , the management of crop harvest , 
and the efficiency of seed col1ection. 
Nevertheless , the observed yields are 
within the range reported for other 
s1tes of the Latin American tropics. 

心強悍告急旦盟 has been selecte社 as a 
prol數ising fora皂e 1egu輯e for various 
ecosystems in Pana重la ， but the seed 
yields obtaine是 up until now have been 
quite variable. 1n G也alaca 1n 1986 
CIAT ecotypes 5062 and 51年34 pr。在uce是
hí草;h yields , s圭室主ce 圭t was a year with 
a wel1是efine是 and stable 是ry period 
that favoured flowerin草 an是 seed
formation , whích did not occur 1n 
Calabacito and thus explains the low 
yields there. Other promising legumes 
such as C﹒竺盟主位主冊， 主﹒盟主且也注呈
and 旦，且已盟主里， flower and set seeds 
in dífferent parts of the country , 
mainly where annual precipitation in 
less than 2 ， 500 那朋.

主﹒笠竺立堅但是 C1AT 岳 133 is possibly 
the most p玄。盟主sin草草rass amon皂 the new 
collections. It has been observed to 
f10wer and set seed better than other 
Brachiarias 1n Chepo , Calabacito a但是
Gualaca. Neverthel悠悠悠， 是uríng the 
first six months after harvestíng , 
the seed has appears to have 
pronounced dormancy and germination is 
low. 

Seed harveste忌。f a11 the forages 
enumerated in Table 9 has been 
reserve是 for the planting of 



Table 8. We逼急d control during the establi悠h緣也宣lt of Centro鰻忽聽a macrocarpu~ CIAT 5062 , Gualaca 
(Panama) , 1987. 

Control % Centrosema Weeds* 
Treat習lcnt Rate AppliCl主ti命鈴 30 峰。 Seedlin草S kgfha DM kg/ha MS 

k軍 Iha ai 這ays 是必秘密 20 days 11日 days 110 days 

Pendimentalin 1.00 PRE 囂。 83 15 1263 564 

Alaclor 2.24 PRE 70 47 15 838 1028 

Metolaclor 1. 40 PRE 48 25 14 838 2259 

Oxyfluorfen 0.50 PRE 88 87 5 500 1220 

Bentazon 1.0 POS 77 50 15 900 1087 

Fluazyfopbutyl 0.75 POS 78 67 15 463 2377 

、、2 2 ，再旬國D aI忍ina 0.40 POS 60 73 15 31 3063 
..... 
Lρ 茲anual grub 100 100 15 1625 。

Control 15 296 2288 

* Pre益。叫闊的關eds: 間眼里聽且包里車，也是更 sp. ，拉拉您認位位里 and 也盟豆豆 sp.



Table 9. Yield of basic seed and production of tropical forages in Pan鼠祖忿 1984-19息昏.

Species Harvest site 1986 
Mnual yields of r主叮叮而 (kii7iii!.)

1984 1 啞85
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Flnca Chlriquí 
Río Hato 
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Chumpaíto 
Calabacito 
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Gualaca 
Calabacito 

C. 旦旦旦扭扭扭um CIAT 泌的 Gualaca 

C﹒服croc企訟法設 CIAT 5062 Gualaca 
Calabacito 

U可l
M
K
V

C. 盟丘五且給~ CIAT 5434 Gualaca 
Calabac主to

C. 也￡草里￡笠rpu聽 CIAT 5278 Calabaclto 

C. brasili肘mm CIAT 523品 Calabacito 

C. 經主設想結笠 CIAT 136 Gualaca 

S“單位岱豆豆 "Capica" Gualaca 
Calabacito 

B. humldicola "Co純給rcial"
4l u n­-l ro 44+L 

-
n
4
.必

cc 
a 

ah ca n­-a 
當
E
F
U

聲﹒史悠訟旦訟法 CIAT 6133 Gualaca 
Calabacito 

τotal harvested 

+ In parenthesi翁 total kg harvested. 

再31 (862)+ 192 (38在)

190 (247) 

355 (355) 

210 (350) 

11 (11) 

250 (25位)
170 (主24)

182 (546) 
180 (450) 

22 (22) 

25 (10) 60 (2晶〉

457 (1 5) 
50 (50) 

521 (7) 
15 (15) 

30 (30) 

25 (25) 

45 (7) 

589 (1 94) 
50 (1 50) 70 (1 80) 

75 (150) 
100 (100) 

221 (36) 
175 (175) 

(251 7) 

75 (375) 

(1460) (1507) 



experi回ental p10t侈 to ne>1 multip1i­
cation 10t8 and in the case of 
Verane芷0 ， for sale to 10ca1 pro是ucers.
Basic see是 is a1so bein囂 used for 
p1antin孽。至 是emonstration p10ts of 荳­

E經主旦旦 tìCapican ， 皂，投但旦旦涅盤 and
B. 位竺扭扭盟主 in producers' farms. 

The effect of nitr。在en and of sulphur 
has been tested in B. decumbens (CIAT 
岳告岳 type) and 盔. humidic01a (C工AT 679 
type) 孟浪 Guãiacaa頁-Calabacito.
Table 10 sho>1s the result8 of a t >10 
year evaluation with B ﹒鈺型企望星﹒ It 
i5 noteworthy that in neither year did 
fire increase see是 yields ‘

App工主cation of nitrogen in two 
挂ressin囂的， 再o k在!ha app1ied at the 
beginnin息。f the flowering and 40 
kg!ha two months earlier , on1y 
increased yields compared with the 
control d‘lrin草 the second year. 
Neverthe1es怠. the best production of 
seed was obtained with the application 
of 80 kg!ha of 器 independent of 
忌umin皂， and principa11y 生n the second 
year yiel是s. 1t is interesting to 
note that f ire tended to reduce the 
p1ant popu1atio裂主n the first year , 
probably because the 80i1 wa8 wet at 
the time of burning. HO>1ever , in the 
secon是 year a11 the p10t8 performed 
e哇ua工1y.

1n Panama it i8 possib1e to make t >10 
harvests each year of both B. 
是ecumbens and B. humidico1a. The 
first f10wering occurs between June 
and Ju1y and i8 the most abun是ant ，
whi1e the secon是 occurs in Septe唱lber­
October and gíves 10wer yields. ln 
Calabacito , B. humi丘1co1a responded 
very we11 to ní t:rogen (N) in combi­
nation with su1phur (S) (Tab1e 11). 
The greatest yields were ob t:ained with 
the application of 100 k草Iha of N an是
40 k草Iha of S , which 1s a1so reflected 
in a 勻 greate宮 number of floral 
stems!m你﹒主n this case it was not 
possibly to 種ake the first harvest of 
間尉， but judgin草 by observations of 
this and other sites , it is probable 
that greater yields wou正是 have b"en 
obtained. 
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PASTURE EVALU血TION UNDER GRAZING 

Pastures evaluated under grazing 
constitute是 the 澈。st d1fficu1t 
research activity to carry out during 
the development of the present 
a草reement. There were diff圭culties in 
the establishment and management of 
grazin惡 experiments due to adt益主nistra­
tive and financial prob1e祖s. Never­
the1es 移 three experiments with 
promisin草草ermplasm were estab1ishe社

in Chiriquí (School of Agronomy) , 
Ca1乳bacito an是 Gualaca 他 1n the fir8t 
experiment the objective 15 to mea制lre

persistance under 草razin臨 of B. 
hu盟主建iicola-kudzu an症 。f H. rufa and A. 
懿諒盟s CIAT 岳衍 associat甜>1ith C. 
m缸里arp經 C1AT 5065 and 呈﹒哈拉旦旦
CIAT 10280. Gra忽 in草 was a rotational 
sche組e of 7 days on and 35 days rest 
days with three stocking rates (1.25 , 
2.0 an是 2.5 UA!ha). This experi祖ent
was suspended because of 1ack of 奄r1ater

for the exper圭聽ental anima1，章， but i8 
expected to be conti綠色，e益 1n the 
future , dependin囂。n the resources 
avai1able. 

1n the e玄periment in Ca1abacito the 
obj ective was to measure 1ive>1ei惡ht
醉如 1n B﹒旦旦訟法ura CIAT 岳 133 and 
B. humidico1a (CIAT type 679) grown in 
association w1th Kudz尬， and in H. rufa 
and A. 盟主訟法! CIAT 621 gr何n in 
師sociation 叫th S. 旦且給主主 CIAT 
10280 and C﹒暫住笠旦扭扭 50屆 2. Obs叫“
、rations 設ade in both experiments 
閱單囂的t that S ﹒是經主且是 i8 the most 
per翁 istent 1e草也聽e at both sites. 
Kudzu showed severe nutrient deficien.四
cies at establish觀.ent ， which >1as 
attr主buted to the 1ack of adequate 
nodu1atio況 particular1y in 
Calabacito. On the other hand. the 
p1ant popu1ation 0室主﹒盟位旦旦法經 was
significant1y reduced when in associa­
tion >11th A. 車里~您是， proba起ly due to 
the severe competition of this gra移g

for nutrients and >1ater. This did 
not occur when the 1egume was 
associated w主th H. rufa. a 1esB 
competitive 草rass ， in Chiriquí. 



Table 10. Effect of nitrogen fertilizer on seed yields of Brachiaria decumbens in Gualaca (Pan法魚是) • 

Raw seed yields (k墨Iha)
Treatments 19串串 1警告7

1st Harvest 2n在 Harvest Total 1st Ha玄vest 主泊d Harvest Total 

Control 88 91 179 bc 

Basal* 128 5會 187 ab 60 87 147 c 

Basal + Burnln串 55 64 119b 86 91 177 bc 

Basal + ，年o k窮。f N 155 82 237 a 121 91 212 b 
+在o k墓。f N 

‘、J Basal + 80 kg of N 182 69 251 a 176 92 268 a 
H 

0-

Basal + 80 k草 of N 149 100 249 a 194 91 2串5 a 
+ Burning 

* Basal: K20 30 kg/ha , P20S 25 kg/ha. 

Values with a same letter ln the sa盟e column do not differ significantly (P > .01). 



Table 11. Effect of nltrogen and 蜘lphur on seed y1eld of 註您說紅旦旦旦旦坐起已星
(GIAT type 679) , Calabac1to , Panama , 1987. 

Treatments 
kg/ha 
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15.4 
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171.0 
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22 

78 
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517 
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'" Basa工 fertil1zer: 30 k在Iha of K20 and of P20S ' 

+ Raw seed. 

1n Gualaca , B. humidicola CIAT 639 was 
e約tablished to be grazed wi.th two 
stock1n惡 rates ， 1.0 and 2.0 UA/ha , 1n 
an alternate graz1n草 system (2串12串

是ays) • This grass ha紛 recent主y been 
selected 1n Panama becau翁e of its 
stoloniferous habit , hl惡h drought 
tolerance , moderate tolerance to 
spittlebug and h1gh 王eaf proportion 
(Annu結1 Report 19草屋 CIAT Tropical 
Pastures Progra亞). Graz1ng treat­
ments were recently initiate是.

CO到CLUSIONS AND GE器在RAL
RECOMl惚惚p，:τ10NS

During the develop如ent of the present 
agreement it was possible to i甚entify

and select forage plants adapte是 to

acid soi1s and tolerant to pests and 
di戀eases CQ種靈。n 1n Panama. Spacies and 
ecotypes of 些紅怯泣起， 位史必悠2笠，
Centrosel濃￡室， and Stylosanthes Were the 
most out紛 tanding. Fertilizer re咚ui玄絕倫
ments were defined , ma1nly for 
phosphorus (P) and su1phur (的 for
the establish艷ent of pro鳴主移ing ger四"

plasm. 

The possibl1ity for seed mult主.plica­

tion of promising 在ermplasm was 
demonstrated 1n various locations , 
which will a11。被 in the future the 
selection of the most appropriate 
s主tes for commercia1 see是 production.

Methods a室主d approp主iate herbicides fo玄
effective weed control were found for 
the establishment of Centrosema 
笠至三五oc是rpum an謹 tropical ku是忽紹 and

for the cont主01 of 扭扭豆豆豆訟法結盟
1n grazed pastures. 

Efforts on weed control shoul垂暮圭ve

emphas主s to develop頭ent of 臨ethods and 
syste種s to el主臨inate weeds highly 
to工erant to herbicides (such as 
生旦旦旦史 經且主恕車， 巨星些m sp. , 
駐巴盟主間怨誰主旦旦﹒

Based on the above the fol10wing 
reCO繭的是ations are suggested: a) to 
continue the se工ectlon and eva1uation 
unde主 grazing of promising germplasm 
to define its commercial value. The 
establish啞ent and evaluation of 
grass/legume pastures 1n far祖ers
fields should be of h主gh priority. 
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Effects on seed 甜ultipl1cat圭on and 
development of seed technolo草Y shou玉是
continue with the hope of 
concent室atin草 this activity in 
suitable sites within Panama. 

Finally , in the short term. priority 

7-18 

shoul是 be 草iven to pasture eva工uation
un是er 在razin章是ue to the inc玄ease是

availability of new fora喜e ge玄mplasm.

τhese trials should obviously be of 
重anageable size without sacrificing 
relevant information on persistence 
and productivity. 



8. ENTOMOLOGY 

Durin皂 1987 ， effort has been concen­
忱的關 on screening the 坐坐話位ia
collection for host plant resistance 
to species of spittlebugs (空且全
colombiana and Aeneola臨ia varia). 
This has required development of new 
methodologies for field and g1asshouse 
screening and it濃.plementation on a 
1ar草e scale. The Section has 挂evel­
oped a 5i血plifie忌 innovat主ve method 
for ma悠悠 rearing spittlebugs that 
provides a dependab1e , year-roun是
source of e草草弱， nymphs , and adults for 
experimenta1 use and resistance 
screening in the glasshouse. A 
detailed study of host plant r詹姆1翁"

tance in a few selected accessions has 
在iven new ins圭ghts i法.to possible 
動echanisms of resistance present in 
但必扭扭缸里 and 紅紅垃豆豆豆﹒ The tech­
niques developed for that study ha'le 
been appl1ed to 1ar草e scale screenin皂
of the Brachiaria and Panicum co11ec­
tions f。可可諾言 plant resis品nce (anti­
bios主s and to1e宮ance) to spittlebug. 

Progress in 1aboratory studies of egg 
biology and respon發e to environ觀ental
cond圭tlons now per綠its storage of 
spitt主ebu臨 eggs for longer periods 
than pre'llously possible.τogether 

w主th an improved system of e草草 col1ec­
tion , this technique wl工1 solve the 
problem of 主nsect availability for 
glasshouse screening purposes and 認ay
provi尋e a powerful tool for manipu命

1atin草 experimenta工 insect populations 
in the field. Work has been started 
to i是entify an appropiate deployment 
technique to al10w uniform placement 
a認d survival of spittlebug eggs in 
field p10t學 φ

In 1987 , 26事 accession楚。f the 
Brachiaria co主lection were estab1ished 
at three sites (Car主訟agua and 
Vil1avicencio in C010由bia ， and 
Pucallpa, Peru) in collaboration 幫主th

the Agronomy Cari血agua Section to 
evaluate edaphic adaptl軍tion and 
reaction to spittlebug. Natural 
populations of spittlebug at the 
e'laluation sites have bee說 higher than 
previously achieved and w111 allow f。當
more meanin島ful select10n of materials 
in a shorter period of time. A subset 
of resistant , we11“&是apted 鴨ate宮1a工s

will 900n be available for more 
exte戀戀ive evaluatlon at reg主ona1 trial 
locations. 

Leaf- an是 喜rass-cutt主ng ants (庄重ta

H您接笠至 and 位對豆豆主 主經坐竺主，
respect圭vely) have been less 
noticeab1e durin車 1987 as a re穆巴Ilt of 
the heavier than normal rainfal1 of 
1986. The visit of an exper圭enced ant 
specialist , Dr. Malc01m Cherrett from 
the University College of 贅。rth Wa1es , 
stimulate是 a fresh ana工ysis of the 
prob1e體 a立d a new research strategy 
has been formulated. Unfortunately , 
the first stage of the pla袋， a survey 
of ant populations in natlve savanna , 
has been 車re.龜tly re是uced due to 
restrictions on travel at Carimagua. 

Pro草re忽s has been 盟a甚e in identify主錄在
specific componet三ts of the sucking 
insect complex that attacks forage 
le學擅自 such 臨色旦旦聳聽﹒ As key 
pests are 主dentifie益 specific

screeni草草草 methodologies can be 
develope是.



SPITTLEBUG 

1. 曳呈晃悠悠絃車

The various genera and species of 
甸的t1ebugs (Cercopidae) native to 
Latin Ametica ate considered to be the 
prineipa1 lillliting factot in the 
utilization of 設單崑泣起的 a fotage 
在rass in Latin A觀e室主ca. Spitt1ebugs 
are capab1e of causing severe dalllage 
to susceptible 在tasses thereby 
teducin草 forage ava圭lability and 
qua l1ty and hastening pasture degra­
dation due to weed invas主。n. Recent 
主ntroduction of a 1arge col1ection of 
草τachiaria accessions from Africa has 
stim怨1ated the sea主ch for host p1ant 
res主stance to spittlehu直S. 主 syste咽

for rearing a11 stages of spittlehug 
has been developed to facilitate 
studies of resistance 鐘echanis祖s and 
basic insect biology. 

Hass reating lllethodolo自Y
Adults of Zulia col個，biana a玄e col­
lected from plots of Brachl平ria
decurobens at Santander de 恥i1ichao

and int室。duced into an ovipositlon 
cage. The 發ides of the wooden cabinet 
ate co門lere是 w1th nylon mesh and the 
bottom of the cage 1s fitted with a 
te器。vable drawer to a110101 insertion 
and removal of ttays containin惡 an

ovipos1tion substrate. The subs室主ate

cons主sts of clay 8011 (pH 4.5) 
collect發，d from areas of natuta1 
spitt1ebug infestatio悠悠， in this case 
CIAT's experimental farm located at 
Santander de Quilichao.τhe soil is 
suspended 主n 101atet , sieved thro咽gh
fine cheesecloth , spread on a 1inen 
cloth 糾正pport to a depth of 
appto氓主激ate1y 0.5 c綴， and a110101e是 to 
ait dry. When the 餒。i1 has dried to a 
sticky consistency (40-60% water by 
weight) , it i8 placed in the botto喃 of
the ovipositio雙 chamber. Th能會。il is 
imprinted with a reticulate pattern to 
inc重ease oviposition s圭tes and 
encourage more un主form distribution of 
O呻iposition in the soi1. A丘u1ts
col1ected from the fie1d or adu1ts 
emergin皂 f室。臨 the glasshouse co1o位Y
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are place拉圭.n the chamber and al10wed 
to oviposit. The trays can be temoved 
an是 replaced to obtain e事gs of a 
particular age. 

The ttay with 8011 an垂 eg早8 18 removed 
after one to severa1 day餒 suspended
in water , sieved , and a flotation 
technique is used to separate eggs 
frOl脅。rganic 觀ateria1. τhe linen 
c10th support 主發 washed in a large 
beaker with water to suspen桂 the 50i1. 
F10atin惡 organic 四ateria1 i6 sk主mmed
off an是 the suspende是銬。11 1s sieve是

throu草h a fine mesh sc笠een leavi綠草
on1y spittlebug eggs a但是 some 斂。li是

臨ateria1. The sieved material 1s 
p1ace 1n a 30% sa1ine (NaCl) solution. 
Eggs ate the，三 decanted from the 
surface and co11ecte是 on cheesec1oth. 
To r<牽挂uce funga1 co汲taminatio訟 the

a串串s can be disinfected 圭n 0.5% sodiu觀
hypoc10rite for 5 種主nutes and washed 
in dist圭l1ed water. 

E草草s are incubated in the 工aboratory

at 23 0 C and whenτeady to eclose , are 
placed on pieces of moist fi1ter paper 
at the base of potted grass plants. 
We have found that by si血ply coveting 
p1astic pots with aluminum fo圭玉，

secondary root deve10pt處@言之t at the soil 
sutface is st主.mulated resulting in 
abundant feeding sites for ec10sing 
spitt1ebug ny璽phs. In additio訟， the 
fo主1 provides excel1ent condit主ons of 
temperature , relative humid1ty , and 
reduced 11草ht for nymph developmeI三t.

As an a是ditional measure , gtaS8 p1ants 
are place是 on top of an invette是
plastic petri dish with a smal1 amount 
of 80i1 at t玄ansp1anting. Tt室主s forces 
1atera1 growth of exposed root緣 and
insures availab主1圭ty of roots as 
feedin草 sites for nymphs. When nymphs 
attai綠 fifth 1nstar , pots are f主tted
101ith organdy cages to trap emer草in墓

adu1ts. In this way , adults of known 
a惡e can be co11ecte益， used fo玄
experimental purposes , or introduced 
into an oviposition chamber. 

Of th傘 tota1 nu田，ber of eggs obta主ned
(31 ,727) ftom 654 f棚a1e and 752 聽ale



f主eld-collected a益ult Z. colo觀ibiana ，

2草， 194 (8空軍) were oviposite是 in the 
80i1 and 章， 533 (11%) were retained by 
an晶宮ecovered fro誼通ead females. 
Durin車 1986-87 ， the glasshouse colony 
as described pr。這uced an ave-ri:駕車e of 85 
8垂ults/day.τhe male:female ratlo of 
emerging adults was approximately 1:1. 
Incubation period of spittlebug eg章發

var1ed fro盟 12 to 15 day的 and ny種phs

completed 5 1nstars 1n approx1觀ately

45 是ay怒.

The aluminum foil cover had no effect 
on relative humidity inside pots 

co訊pared to the glasshouse room (Table 
1) .τhe glasshouse 主s cooled by a 
rad1ator-type convective coolin草

system that mait這tains condition6 of 
constant moderate temperature and high 
τelative hm益idity co點:pare垂 to the 
6creenhouse where no active cooling 
system 16 used and both temperature 
and hu盟主是主ty fluctuate widely. 工n the 
sc-reenhouse , the fol1 cover -resulted 
in significa室主t主y higher relative 
hu盟idity ins豈是e pots compared to 
ambient conditions. 

Higher te苗peratures were 祖easured 主室主

Table 1. Effect of aluminu寶， foi工 cover on temperature and -relative humid主ty in 
plast1c pots of Br怯怯泣起 plants 1n the 惠互制忽house and in the screenhouse. 

) n o -­ptw a di v 
ee r-AM U -LAG ar ra ed pn Ea et T6 
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.• 
-

PLV C <

Time of day Roo綠 conditions Prob. of a 串reater t Under fo主主

Glasshouse 

7:30 
1 主 .00

16.00 

23.5毛+ 0.95 
24.84 + 1. 25 
2有 .41 + 1. 2主

2也 .81 + 1. 13 
26.83 + O. 雪7
25.41 + 0.68 

< 0.0001 
< 0.0001 

0.0005 

Screenhouse 
7:30 

13.00 
16.00 

25.02 司令 2.14 
30.35 + 1. 25 
27. 岳 3 + 1. 95 

24.40 + 1. 65 
29.99 + 1.草草
27.13 + 1.82 

.2138 

.3859 

.3427 

) 
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v't ta i­-av ie 
徊
，
G

U uuau 
e
盯

Vd .
主

a

ta at 248 

L
m主

wh ( 

T1起e of day Room conditions Pro塾 .of a greater t Under foil 

Glasshouse 

7:30 92.8會司令 3.66 94.50 + 3.64 .1017 
13.00 92.23 + 4.76 91.03 +龜 .31 .3096 
16.00 92.97 + 4.76 94.44 + 1. 80 .1345 

Screenhouse 

7.30 80.67 司令 9.77 會2.23 + 4.77 0.0001 
13.00 岳 1.70 + 5.76 82.97 +益 .08 0.0001 
1 忌 .00 65.85 + 6.34 88.52 +吾.87 0.0001 
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the screenhouse compare是 with the 
惡lasshouse dur1ng after痕。on hours. 
The alum1num f011 cover had no effect 
on temperature inside pots 1n the 
screenhouse while te曹雪eratures ins圭de

pots were slightly but s1gnificantly 
higher in the 囂1a紛shouse (Tab1e 1). 

These resu1ts su草草est that this 誼ethod

1s part主cu1arly useful 1n screenhouses 
or 1ocations with 10w ambient hu祖主蓮，

ity. It 15 possible that an even 
greater positive effect on nymph 
surv1va1 resu1ts from st1訊u1ation of 
superficial rooting due to low light 
intensity affor益ed by the a1m變主nu現

f011. 

Using the technique descr1be垂 here ， we 
are current工.y maintaining two spittle­
bu惡 co工on1es: 主﹒ 2扭拉拉扭扭基金﹒
訟坐丘主﹒ This reaτ卸車 method a11榔g

for year-round production of e草莓益，

nymphs , and adu1ts of known a缸e for 
experimenta1 purpo感es.

The technique faci1it圭es studies of 
basic biol。在y an益 provides a depen是枷

ab1e source of insects 是uring ti那es
when spittlebugs are not avai1ab1e 
from the f主e1d. Variabi1ity in 
1aborl主tory and glasshouse experiments 
as筒。ciated with fie1是帶co11ected adults 
i9 avoide是 The rearin惡 techni屯ue re­
quires no 8pecia1 equipment and elimi“ 

nates contam主nation probl自ns we have 
experience桂 w1th other techni哇ues.

The OVip05ition cha頭盔εr is of 51雷p1e

construction and can be mo，d1fie是 to
suit 10ca1 conditions and availability 
of materials. The pro挂uction and 
recovery of eggs 18 rap主d an是 effi­
c1ent. Such a techn主que 1發 well­

suite是 to use by national research 
programs interested in producin惡

spitt1ebug adu1ts for e其perimental
p怨言poses or for col1ectin草 spittlebug
egg5 from reare是 or fie1d-col1ected 
adults. 

8尚品

2. Spittlebug eg車 storage ， bio10gy , 
and dep10y祖ent

During egg deve10p誼ent ， e草g wei草ht

increases due to absorption of water 
from the environment (F主gure 1). 草草草g

of the spitt1eb可 Z. 思主旦控主盟主
contain between 30% and 50% water when 
oviposited an通 108e water rapid1y 
throu惡h the corion (egg shell) 甘hen

expose是 to dryin皂 conditions of 10w 

humidity or h1gh te咽perature. Survival 
of eggs under de9sicatin皂 conditions

(0% RH , 25 0C) is proportional to water 
1058 (Figure 2). Fifty percent egg 
morta1ity occurred when water 10s8 wa翁
approx主誼ate1y 25草， or after 8 hours at 
2S 0C and 0% RH. 

Various studies have been 1n主 tiated to 
un謹erstand how cond1tions of 
temperature and relat1ve hum1dity 
deten位ine spittlebug e藍藍 dormancy. 1n 
one stu挂y ， sections of s011 fro髓

。viposit10n cages with undisturbed 
e草草S of three 是evelopmental stages (1 
是a.y， 3 days , an通吾 days of deve10pment 
at 23 0C) were dried and store社 at two 
temperatures (15 都被 23 0C). 主s a 
contro1 , e皂gs were kept in moist 鵬d

at 23 0C. Four rep11cations (90i1 
sect主ons) were removed from the 
exper主富lenta1 con是itions periodically , 
extracted , and incubated at 230C on 
moist f主1ter paper to determine 
surv1va1 a實，d stage of 是evelopment as 
1ndicated by number of days to 
e c1osion. A11 e惡gs in moist 傘。11 at 
230C (contro1) ec10sed within 20 days 
with 93.5% surv1val. Eggs 1電， moist 
80i1 at 150C continued developing 
although at a slower rate and with 
increasin草 morta1ity as ti祖e of 
storage increased. Co珊plete mortality 
occurre挂 at 90 days while by 60 days. 
43. 會主 of eggs had already ec10sed 
垂uring storage at 15 0 C. 工n dry 80i玉，
總ortality was hi草.h after 0室主1y 20 days 
of storage re惡ardless of developmental 
8tage (98 , 100. a但是 79% for e草草S of 1 , 
3 ，自治岳 da.ys respectively). However , 
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eggs stored dry 80!1 at lS"C ma!n­
tained viability for lon島er periods. 
One-day-old eggs at 15 0 C suffered low 
mortality and did not eclose until 75 
days when mortality reached 72%. 
τhree-day-old e草gs experienced moder­
a t: e morta l1 ty (on the order of 25%) 
until 60 days when mortality was 30草，
but 59% of the e草草s had already 
eclose是 S主milarly ， 忌妒day-old eggs 
showe是 喜忌% ec1osion by 在5 益ays.

Clear1y , dor鹽ancy w忿忿 not 圭nduced by 
any of these treatments since develop恥
ment continued even at 15 0 C and dry­
ness caused hi思h 恆。rtalities. The 
best treatments for storing eggs ln 
soi1 was one day 01d eggs in dry so11 
at 15 0 C. 

Another study was conducted with ex­
tracted eggs that were placed under 
conditions of contr011ed temperature 
an是 relative humi是ity using saturated 
sa1t so1utlons to 說aintain a constant 
relat主ve hu甜idity within the stora草e
cha臨ber. 主當1 this study , eggs were 
p1ace是 On p1astic trays and stored in 
c10se在 p1astic boxes above a saturated 
sa1t solution for d1fferent perlods a t: 
constant temperature and re1ative 
humidity. To date , the best surviva1 
has been obtained by storing eggs at 
20 or 衍。C and 90 土 5% RH using a 
satu- rated s01ution of MgSO,.. A 
study i5 in progress to identify the 
deve10p- mental thresho1吐 temperature

for eggs of 主﹒ 旦控些主盤里 and 生­
reducta. 

3. Characterization of resistance to 
務pitt1ebu惡 in accessions of 
控經泣笠些 spp.

3a. Antibio登is

Twelve 草rass accessions including 11 
access!ons of Brachiaria were evalu.峭
的ed in a glas古ouse f吉r host pl制t
resistance to nymphs of 主﹒必扭史且經呈
using an eva1uation technlque that 
provlded unlform environmenta1 condi“ 
tio闊的d abundant feedin惡 site札旦.
brizantha C工AT 629品 (cv. Marandú) was 
混e most resistant of the ac闊的ions
tested based on nymphal 盟ortality ，
挂電忌ration of nympha1 stadia, an是 weight 
of a挂毛主主t fema1es. 
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拉拉怨怨扭 捏旦控呈 resistant to 
spitt1ebug attsck in the field , was 
susceptible under the condltlons of 
this study. Growth habit and rooting 
characteristlcs may con~rlbute to 
fiel晶 resistance. Howeve\ , it is 
clear that other resistance factors 
are present within the genus 
Brachiaria , particu1arly ln the Case 
E否可于法rlzantha 的. Maran是孔

藍藍藍如1師生的1 and ear工y instar 如rviva1

were hi皂.h on a11 accessions te怠te這­
Figure 3 shows survivorship by 忽tage

for a group of 5 accessions that 
represents the range of response 
obtained. In genera1 , fir戀 t and 
second instar survlva1 wa的 hi臨.h and 
the greatest m叩rtality occurred during 
third and fourth instars. 

W1th the exception of B﹒如蛇盟里，
the 10west rate of survival occurred 
on B. brizantha CIAτ629息(也?其) (Tab1e 
2). ln 草eneral ， n:抖，phs re磁red on B. 
怯坐坐坐呈 CIAT 6294 produced a 臨all
spitt1e 聽ass an是盟主惡rate是 frequent工y

within the pot. ln contrast ，很y器phs

re紅錯 。n B. 茲茲紹neur笠， 主­

E盟笠坐坐呈'的是今車位經投 produced
abundant spitt1e and did not migrate. 
Nymphs 主eared on B. br詩經生呈 CIAT
6294 developed more slow1y than those 
on other accessions (Tab1e 2). Nymphs 
reared on B. brizantha CIAT 6294 
emerged aS adults on the average 14 
days 1ater than those 0認 B.

位証缸里盟主 CIAT 6133. 

Adult fema1es reared 0儀器. brizantha 
CI主T 62會主 wei草he益 。n the avera草e 24% 
less than those emer草in藍 from B. 
ruziziensis CIAT 惡毒 i會 (Table 2) • 
Cor主e1ations were bi惡hly s1gnificant 
between nympha1 survival to adult and 
duration of nympha1 stadia (Figure 4) 
and between adult female weight at 
emergence and duration of nymphal 
stadia (Figure 5). No corre1ation 
between nymphal 6urvival to adult and 
adult female weight at emergence 
detected P > 0.05). 

Surv主val of fir發t and second 1nstar 
nymphs in th主s stu是y was high for a工1



e ~丸叫
S晶晶晶

無扭扭
100 

90 

80 

~.坐車!.~訟鉛~CIAT 61 莘莘
E 凶必泌江逗~CI品T 6707 
皇.嘗到也盟主 CIAT 惡21

~.也坐車怯且.!!CI晶T 60惡
自.位益忽必學 CIAT 6294 

。

• 
V
A
﹒
口

70 

60 

{
d
p
}
呻
蠅
、
S
E
E吶

50 

40 
a s 嚕。罩。

In$tor 

2。10 

colo蜂起歪歪 reared on 5 grass Figure 3. Stage-specific 阻lrvivorship curves for Z. 
accessions in the glasshouse. 

100 

y ::; 246.97 - 3.40x 
R = -0.65聲勢

.. 
• 四.

• 
90 

80 

• 
• 

70 

A廿P
Z
e
s
s
h穹的 60 

50 

40 
40 60 55 

Duration of nymphal stadia (dð !J$) 

50 45 

between 職lrvivorship of nymphs to adult and ny認.pha主
time for 呈﹒盟主盟且聽 reared on 12 草rass accessions. 

且-7

Corre工ati。第

development 
F主gure 4. 



? 

Table 2. Vital statistics of Z. colombiana reared on various tropical forage grasses. 

Survival N Duration of N 
Species Accession to adult nymphal stadia 

(%)* (days)* 

B. humidicola 6707 95.9 a 145 46.3 ab 140 

B. dictyoneura 6133 95.7 a 141 44.2 a 135 

B. humidicola 6705 94.0 a 138 48.6 ab 133 

B. brizantha 665 93.6 a 118 48.2 ab 103 

B. humidicola 675 92.9 a 130 45.9 ab 125 

B. humidicola 6369 88.3 a 122 48.7 ab 111 

B. ruziziensis 654 88.3 a 122 48.7 ab 111 

A.Eayanus 621 86.6 a 107 46.1 ab 93 

B. decumbens 6132 83.0 ab 140 46.6 ab 122 

B. ruziziensis 6419 74.5 ab 118 46.7 ab 89 

B. decumbens 606 63.7 bc 106 51. 6 b 67 

B. brizantha 6294 47.3 c 105 58.3 c 51 

* Means followed by the same letter do not differ (α ﹒ 0.05 ， Duncan's Multiple 
Range Test). 

Weight of 
Female adults 

(四g)*

14.5 abc 

14.9 ab 

12.8 cd 

12.6 cd 

14.2 abc 

13.8 abc 

13.8 abc 

13.9 abc 

13.4 abc 

15.2 a 

12.9 cd 

11.5 d 

H 

68 

73 

65 

46 

69 

59 

59 

48 

61 

42 

25 

24 
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Fi草ure 5. Correlation between adult fe祖ale wei草ht at e觀ergence and nymphal 
是evelopment t1起e for 豆，豆豆豆到俊生經ul reared on 12 grass accessions. 

study su草gest that the res主sta混ce
exhibited by 必盤盤堅堅 in the fiel垂
may not have a chemical basis. A more 
likely explanation i8 that under field 
conditions , the growth habit of 主﹒
車經宣盟主 (d帥p-root1ng. tufted type) 
does not provide feeding sites and 
草icrocl孟晶at主c conditions adequate for 
develop聽entαf sp主ttlebug ny暫phs. It 
is i百portant to note that the alu祖ioo盟
foil cover used in this study 
stimulated proliferation of rootlets 
and provided uniform conditions of 
temperature , light , and relative 
humidity experienced by the nymphs. 
單icrocl1matic differences that ex1st 
主n the field between 軍rasse翁 with
是主ffer1n蔥蔥rowth hab主ts were 盟inimized

and resul電話 。，btained 主n this study 認ay

be attribute挂 to other plant defenses 
includ1n在 physical 是efenses.

allelochemicals , and nutritiona1 
factor穆.

the accessions studied. Other authors 
have reported high early 1nstar 
mortality. It 1s poss1ble that in 
those studies factors such as relative 
hut龍idity and availability of feeding 
穆ites ha是 a 1ar草e effect on survival 
of young nymphs. In this study. we 
assu輯e that such 轍。rtal主ty factors 
were 1argely exclu是ed due to near 
optimal conditions of relative 
hu血idity and abundat支ce of available 
feeding sites afforded by the aluminum 
foil cover. 

。當1Growth habit an桂 its influence 

8-9 

It is interesting to note the high 
surv主.va1 of ny縛hs reared on A. 
鑫主芝至笠呈﹒ Under fie正是 conditions ， t旺發
草宮ass 1s bi草h1y res主stant to 
spittlebu草s. Various authors have 
reported antibiosis as the category of 
resistance in A. ~avan叫s. It has been 
suggested that the presence of 
catequines and cyanogenic glycosides 
in leaves , stem餒， and roots of A. 
轟袋經送呈 may be related to 自泣的臨ce

to spittlebug. The results of this 



microclimatic factors near the 80i1 
surface may be an 1mportant character 
for selection of res1stant ger祖plasm.
However , from the results of th1s 
study it appears that addit10nal 
主eslstance factors are present withln 
the 皂enus 拉訟泣泣起，是 br給紹給全 cv.

滋arandu 1s another 轟rass that 1s 
res主stant to sp1ttlebu惡s 1n the f主e1遷，
Unl1ke 主﹒ 登1!!訟笠 however ， Maran'是ú
retained 1ts re1at1ve1y h1草h 1evel of 
resistance under the cond1t1ons of 
th1s study. High nympha1 mortal1ty 
ha8 a180 been observed for Z. 
旦旦泣起na (Berg) in Br甜11 on B. 
br1zantha cv. Marandú. The mecha­
n1sm(s) of resistance wi11 be of 
particular interest if a breed1ng 
program for 生訟椏位正是“ 1nitiated. 

The hi草h t臨的tal1ty of nymphs on B. 
些空umben平 C正在，T 606 may not be re1ated 
to an antibiot1c p1ant defense 
mechan主8聽 Plants of this accession 
suffered an accentuated chloros1s and 
necrosis dur1n惡 the period of 
infestatio袋 Deteriorat10n of the 
plants probably contributed to nymphal 
mortality and i發 an indication of the 
high susceptibility of this species to 
da晶age caused by spitt1ebug tty也，phs.

3b. To1erance 
A且ong species of tropica1 pasture 
grasses , there is considerab1e 
variation in the a盟ount of vis1b1e 
foliar damage caused by a given insect 
density , perhaps aS a result of 
tolerance to toxins contained in 
spittlehug saliva. A study of 
tole芷ance to adult spittlebu草 feeding

da盟忽囂e waS conducted 1n the 
喜lassho悠悠e. τ。lerance was measure是主n
un圭E發 of insect-days (p玄。duct of the 
nu混.ber of adult spit t1ebugs and the 
nu扭.ber of days at that level of 
infestat主。鈍， SUIl臨ed over the per圭od of 
infestation) require是 to achieve 
severe feeding damage. 

There was a pos1t1ve corre1at1OZE <R2
臘 0.77 ， P ~ 0.01) between biomass 
(grams dry weight/pl副主t) and days of 
1nfestation required to cause 路evere

8-10 

feeding damage. Therefore , biomass 
was used a8 a covariable in the 
analys1s of means by MlOVA and 
Duncan's Multiple Range Test. The 
n田nber of 主nsect枷days caus主ng severe 
垂amage in the 睡。終t to主erant access10ns 
(B. 是ictyone峙ra CI蟲，T 6133 , B. 
一­主笠豆豆坐坐至 CIAT (705) was approxi血ate-

ly 2.5 t1祖@發鑫reater than that 
necessary to .cau發e the same level of 
a摺a車e to the 訊問t susceptible 
access10ns (章 ruziziens1s CI血，T 65再
and 悅的 B. decumb制s CIAT 6132) 
(Fi草ure 6). 

No difference was found (α= 0.05 , 
ANOVA) in regrowth capacity between 
infested and noninfested plant. 
However , there was a significant 
positive correlation between number of 
insectωdays 平ausing severe damage and 
regrowth (R恥緒。.69 ， P = 0.0009) 
(Figure 7) • No sig訂ificant difference 
當as found 1n daily adult mortal圭ty (α 
磁 0.0草，給OVA).

It bas been sug草ested that to主erance

to spittlebu惡 如監控豆豆豆坐笠泣豆豆
(Coastal Bermuda 惡rass) 主g 是ue to 
either preferential feeding or 
tolerance to saliva玄y toxin. In this 
study , daily adult mortality on 
individually caged plants did not 
differ by accession although adu1t 
feeding was not d1rectly measured. 
Regrowth capacity of individual 
accessions was unaffected by the 
experi珊ental infestations but 
tolerance WaS correlated with plant 
regrowth capacity. 

A wide ran皂e of tolerance exists 
within the access主ons of Brachiar1a 
穆tudied. The danger 主.nherent in 
忽elect圭n草草ermp王asm solely on the 
basis of tolerance has been 
你祖onstrated by the case of 室，
humidicola in the hu揖i是 tropic愁。f
Brazil. However , tolerant 祖aterials
such aS B. hu羽idicola and B. 
但笠旦旦旦旦 will be 閥eful where 
insect populations are maintened below 
an economic threshold .by other biotic 
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Figure 6. :1ea r: number of ir.sect-days result 立了19 i~ severe foliar dan:a富 e to 12 grass 
accessions in the 耳!:'eenhouse. A.. g ﹒:主﹒位扭扭三，幸.己且，泣起且已旱，
B.ι.: B. decucber時， B.èi.:志. dictvonet三 r，室. B.h.: B. humidicola. B.r.: B. 
一叫一戶一

ruziziensi學 Baτs εre standard 主eVla亡三on.

。τεbiotic factors. 1n areas whe~e the 
potential for spittlebu草 PO?U 工 atiø~

草 ro~th i5 high , an i是eal cultivaτ 

v;ould be one that possesses an 
antib主otíc type of resistance actin韋

to suppress 1nsect pepulations and 
to工era玄lce to insect feedi位專 shou工d

i說'sect populatioτlS becote 81蓋了三ificar.t.

3至esults of ~hese stu吐 ies suggest that 
B. 峙拉拉主主 is such a 寒 ra55. It i5 
the mcst τesistar.t 0: the accessions 
of Brachia古ia tested to 是ate an是

possesses a -;r,oderate degree 0-: 
tolerance to a是u三 t feedín耳 位at發&草兮，

1; sin車 t'!:-,e evaluation techn主持ues

èeve工opeè here to露ether with field 
evaluat!ons of e益 aphic adaptation and 
response to na tural spi tt leb ':.l g 
infestat "i cns , we hope to se 工 ect f τ。也
the expande通 Brachiaτia collection 
accessions that a~e a是apted to the 
aci往， infe主 tile 50土工 conditions of the 
10"， la位是 Ao:erican t芒。pics and resistant 

在-11

to sp 工 tt~ebug ﹒

4. Glasshcuse eva三uaticn of host 
p三ant resistance to sp土tt 工 ebug

ln 3rachiaria SP9. 

士he evaluation æethodo工ogy described 
above is be土τ19 used tó eva1uate the 
Brachiaria col1ection in the 
glasshouse for host plant resista立ce
to 豆， 已拉踐鼎立是﹒ C叫rently. 101 
accessions are be主ng evaluated fo宮

tolerance to da訟age caused by 
s?ittlebug ny~phs ， to1erance to a挂ult
ree這 ir.g da也age. ar.d antibiosis to 
nyü:ph怠This information , together 
with :工e工這 evaluations , wil三

faci1itate rapid i是 entification cf 
accessions processi位喜 useful levels of 
resistance in a much shorter peri。這 of

ti~e than that required for fielè 
evaluations alone. Also , information 
ga三ned from 草las5house tria工 s wi工 1 be 
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Figure 7. Correlatio r. between plar. t biom品5 (是ry weight) a r.d to工軒anoe to adult 
spitt工ebu惡 dama草e as oeasured by days of infestation necessary to cause 
severe foliar 忌忽忽忽草e to p工ants 皂rown in a 草工asshouse.

particu工位工7 時eful 1f a 說位母早起

breedi了19 P室。基ram is ir. itiated. 主 oase

in poínt is that of 盔， 拉姆正主 CIAT
1653ì. In genera豆) ~.之出主主 is not a 
vigorous species and ~OU工是 tend :0 be 
這三scar是e益 from anv field tria1. How­
ev肘， B. 拉扭扭 CIAT 1 己 531 has a hi缸h
le\"e 工 of antibiosis resistance to Z. 
0010阻biana and mav be of value in a 
breeding progran. 

Tab1e 3 includes data from the initial 
glasshouse screen for tolerance to 
spittlebug nymphs. These aocessions 
w:th high levels 0: tolerance wi:1 be 
sub j ecte是 to fu主 the玄 screenin串 fo宮

ant 王己主osis 8'!:三是 tclerance to adult 
feedin革是a設&皂e.

5. Glassho之lse eVâ工uation of host 
plantτesistance to spittlebu車 in

Panicu:n maxim;;:n 

τhe metho泣。 log:' used fo , screeing 

忍耐 l 之

泣法泣泣起 spp ﹒ for resistance to Z. 
2坦皇之旦 is bei玲 use是 to eva1uate 
the c01工ection of Panicum maxi吹um for 
Tes工stance to A. reducta. Accessions 
c. f Brachiayia spp. 、γi11 be included as 
controls and as basis for compariog 
resistance 10 Brachiaria to the two 
species of spittlebugs. 

6. Field evaluaticn 
tesistance to 
控告已泣起 spp.

。 f host plant 
spittlebu J2; in 

In ccoperatior. with the A草ronor忠于
Cari思aguεsectíon ，之65 acoes sions of 
防毒的lÎ壘註昱 明白 planted 拭 three 
100ations: Carima暮之1 8. ând γ土工工avicencio
in the department of }leta. Co工ombi ，益，
and at Puca工工p傘 Peru. Fífteen 
accessions we主é 5εlected froo the 
previous 紅三泣丘之 00工 lection to be 
inc工。這e是 as contro工 s based on drv 
matter production , general aèaptation , 
ar.這 response to S?itt工ebug (':able 4). 



: Tab1e 3. Rar准íng ofBr配hìaria ac臼路ionsb益edon damage 認tmgca倡“ by spìltlebug 的官IphS (Z. 
colombiana) 間 thegr帥的OU時 at Palmil:a and field ranlàngs for establìshment vì墓前訓是 damage c如站是

by spì l1leb時甜的115 (A忍心編) alC缸ima>n抽.

Glassho協e Carimaeua fieJd e\"aJu2lìon 30.灣海7
$與d的 必晶晶自1 Nymphal Damage1,2 草草泊:blìs凶nenl AaiRilt aDunaaml age 

M.組n SI.Dev. Raúng3 
B.h山nidicola 16869 1.1 0.3 
B.h值班是ìcola 16892 1.4 0.5 1.5 2.0 
B. br扭扭tha 16341 1.6 。.7 1.0. 2.0 
B. 祕協n也a 16138 1.7 0.5 1.5 立.5
B. humidiωIa 16882 1.7 0.5 1.5 2.5 
BEahlc立tyaozrttheaza揖 16187 1.8 0..4 1.5 2.。B l惡320. 1.8 0.6 。 1.0. 
B.h泣z2mha 1吾3立9 1.8 O.

再

B.jubata 16531 1.8 0..4 
B.h間nidicola 16883 :重

。‘
4 1.0. 2.0 

B. humidi∞Ia l紛紛 1.8 。再 1.5 2.0. 
B. bri晶ntha 62賢在 1.9 0.3 4.0 2‘§ B. bri路ntha 16125 1.9 1.2 0.5 2.0 
B. briz訓Ú1a :“43 1.9 。.6 2.0 2.3 
我做立anÚ1a 16779 1.9 0. .6 2.0. 2.5 
B. brizantha 的~2 1.9 0.7 2.0. 2.3 
B.bri結nù田 :““ 

2.0 0..7 2.0 2.5 
B. brizantha 16154 2.0 。 2.0 2.5 
B. 做成antha 16173 2.0 0.8 2.0 2.0. 
B. brizanÚ1a 16318 2.0. 。 2.0 2.0 
B. bri且n師 16469 2.0. 0. .7 0..5 1.5 
B. brizantha 16771 2.0. G 
詣. bri且ntha 16829 2.0. 0..5 立企 2.0. 
B.oovonei 16847 2濁。 。 位5 1.5 
ftdaiucIpVe

<

nd叫a 2ω32 2.0. 。 5
B. diclyot睡ur注 6133 2.1 0.3 2.0. 立。
B. brizantha 16119 2.1 1.2 2.0. 2.0 
B. brizantha :重 121 2.1 0..3 3.0. 2.5 
車. brizantha 16827 2.1 0. .6 3.0. 3.0. 
B. brizantha 16832 2.1 0. .9 
B.arr舵ta 16844 2.1 。 6 2.0 3.0. 
B. h回到這icola 1紛紛 2.1 色。3 2.5 2.0. 
B. humidícola 16879 2.1 O.磊 3.0 志。
B. humidicola 16880 2.1 。 3 1.0. 2.0 
B. humidicoJa 168個 2.1 。 6 L5 2.5 
A hEma}azndLics 

o 
16987 2.1 0. .7 

B. humidicola l岳 180. 2, 2 O.尋 2.0 2.0. 
B.h扭扭dícoJa 16181 2,2 0.4 2.。 2、§
草包 h皆知díco1a 163J3 2,2 0.6 
B. p1atynota 16553 2.2 。 6B. humidJcoJa 16891 2.2 0.4 1.5 2句。

B. su~ulil、Olia l 岳宮岳] 22 G 岳 l.S 2.5 
Paspalu位1 dilalatun 260巷己 2.2 0.6 
Sc泊ria lindcnbcrgiana 立以176 -弓、w 0.4 
B. brizantha 16143 2.3 。 5 1.5 3.0 
B. briz抑制 16162 立3 0.5 2,0 2 日
B. bnzantha 16171 2.3 l.5 2.5 2.0 
B. humldico!a 161在三 2.3 0.5 3.令 立8
B. juba論 16359 2.3 0.7 位.5 1.5 
B. br且an L'la 16-l87 “有:'.J

句

0.5 2.0 2.0 
B.h山nîdîcola l思品 73 a‘:.3 。 5 3.0 2.3 

|l 

E 
E 
B 

B hmi卓ζola 16 里?品 2.3 皂白5 1.5 2.0 
h泣的;這2ζola 16877 2.3 G

‘
5 2、5 2.0. 

. nlZ;ZlcnSlS 2己 178 何'‘ 3 0.8 2.5 4.3 
一年rll ::lntl，J， 16290 24 。 7 。 5 1.5 
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Ta長Jç 3 (cont ì Glasshouse Canma韋拉乏鈺ξ!這 evaluatíon 30;<11里?

5戶-C1CS Accessíon :、\}f了lphal Dama喜金1.2 Es:a忌iJs治nent AdultD缸naεe
台、1ean ScDev Rat:ng3 技ating 1

B, brizantha 1~~1 a俺‘ι 峙' 0.5 2,0 2、5
B, brizantha 16.\ï7 2.4 0,5 1.5 2,8 
B, brizantha 16.\ 78 2.4 。 7 25 2,8 
B, hwnidico!a 16866 24 0.5 L5 2.0 
B, hwnìdiω1a 16884 僻，、A 0.5 1.5 2.0 
B. hwnidico治 16387 2.4 0.5 2,5 2.0 
B.ruz諾諾nSlS 26175 2.4 皂.7 3.。 在5
B, platynota 261 乎乎 2.這 0.5 G 1.0 
盔、 brìz品ltha 16122 之5 0.5 f和T 一‘J這 2.3 
3、 bri品mha 162章: ?欄究悶， 1 再 G 1.0 
B, brizantha 1 已三99 之 5 。 5 2.0 2,8 
B. brizantha 16.\ 76 2.5 。 5 2.5 2 日

B. hwnidicola 16886 2,6 0.5 2.5 2,0 
B. hwnìdicoia 16894 2,6 。‘5 2,0 2.3 
B.bri必ntha 16107 2.7 0.7 2,0 丸。
B、出品的a 16.\57 2.7 0.5 1.0 1.8 
B.bri泊的a :單7ï0 2,7 令.5 1.5 立，母
B.arr阻ta :已在主5 2啥? 8、5 2.0 3.3 
B. h凶知這i已。ia 16且會。 么? 0.5 1,0 立。
B. brizantha 16午12 2.8 0.8 1.0 L5 
B, brizantha 1ι185 2.自 0,9 2.5 2,0 
B. arrocta 16846 2,8 。 4 3,0 3,8 
B, ruz lZ ìen剖S 26177 2,8 。‘6 2、 5 4.3 
B. brizantha 16499 2,9 。也3 2、 5 立3

B, jubata 16542 2,9 。.6 1,5 2,0 
P昂起也n rer紀酪 262&尋 2、空 0.3 
B. 已R晶ntha 1似的 3.0 0.5 3.0 2.8 
B. humidìωla 168益惡 3‘9 6 3.0 2.3 
B. TUZizien5j$ 26170 3.1 。.6 3.0 4,0 
B. brízantha 16458 3.2 1.1 2.5 2.3 
B ， d也wnbens 26303 3.2 0.9 2,0 3.5 
B. decumbens 16.\98 3.3 。少5 2.0 2.5 
B‘ platynota 262∞ 3.3 0,5 3.0 3.3 
B，昌ecwn齡的 26293 3. 3 0.5 1.0 2.0 
B 告文堪言lbens 2位∞ 3.3 G啥? 2.0 立軍

草，告x盟爽泌的 26308 3.3 0.5 3.0 3.0 
B, bovoneì 2吾353 3.3 0.8 2.5 立.3

B.dec旺nbens 606 3.4 0.5 3.5 2.8 
車ιruz泣起的時 16552 3.4 0,8 立。 4.3 
B. mutica 26201 3.5 。 5 1.5 2,0 
B, ruzizìensis 26347 3.5 。 7 2.0 4.0 
B.dec山nbens 26295 3.6 0.7 2、5 3.5 
B. 曲E山nbens 26292 3.8 0.4 2、 5 3.5 
B. deçumt餘的 26306 3.車 0.4 3.0 3.8 
B. 血草即戶這a峰 I己，903 3。♀ 仗? 0.5 1.5 

ISpì凶ebu車也mage 時ting: 1.罰。這a用羽絨 2， slí在沁 3，品。是C白自;是， sevcre; 5. plant d品th‘

2Ten repkations 

3Establishment 叫時，口，的闊的lishmen~ 1, poor; 2, moderate; 3, g∞d; 4，但問llent

導向 14



Table 4. Brachiaria accessions selecte是 from p賞evious co11ection to be evaluate是
with ne:宙 accessions at 3 field sites. 

Spec圭es

B. brizantha 

B. decumbens 

B. dic泣on削叫

B. e頭ioii

B. humidicola 

B. ruziziensis 

B. decumbens CIAT 60岳 and B. 
ruziziensis 毛55 '01ere 生ncluded a怒

susceptible checks ，主﹒扭扭扭些主已2會?
as the resistant check. Other B. 
brizantha accessions that perfor揖ed

'01e11 at the various evaluation 發ites

last year '01ere a150 included. 

The collections were p1anted in 
previously established pastures of B. 
紅￡您生竺呈 CIAT 606 where spittle缺乏g
populatio由'01ere known to occur. Two 
meter wide strips were p10'01ed with 2 
冒.eter wide al1eyways of B. 重竺umben母

1eft ínt必ct. T'01o by three 誼eter plots 
of each acces軍，ion '01ere then estab-
1íshed ín the prepared 5trips and B. 
晶ecumbens was a110'01ed to reestab1ish 
between plots. 

Hígher adult populations have been 
obse玄ved in the c011ection th主s year 
than 主n previous years , apparently a 
result of p1aτlting the collection into 
an existing f主eld of B. decumbens. 
Most notable have been high ny器ph
populations in acce發sions of B. 
ruziz主e室主s1s.
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C工AT access主ons

665. 已2會7 ， 6370. 吾吾S岳， 甚687. 岳6孽。

60巷. 6693. 6701 

已 133

已 241

已?事，惡705 ， 6709 

岳55

The c011ection was planted at 
Carimagua 1n June. 1事87 and evalua帽

tions were made of establishment vigor 
an是這amage suffere是 due to spittlebug 
a按時ts (Table 5). ßy October. estab­
I圭sh攝制lt '01as inco盟plete and the major­
ity of accession had not yet complete-
1y covered the 2 x 3酷 plots. Estab­
lishment was rated as exce11ent in one 
or both replications in only 11 of 265 
accessions. F1fty-seven accessions 
failed to establi綠h 1n one or both 
rep1ications. 

7. 1n v1tro rearing of spittlebu峰

As a poss主.ble method for rapid screen­
in囂 。f ger血p1a戀曲 for res1stance to 
spittlebu露， a ne'01 technique 圭 s being 
deve工oped that will allow rear1ng of 
sp主ttlebug nymphs on 些技性笠詮 plants

propagated 主n vitro. Steri11ze桂
spittlebug e草草s are inttoduced 1nto 
test tubes contain1ng plants re草en­

erated fro祖 meriste祖 cuttings. Te翁ts
are cu宮rently underway to determi畫le if 
h1s technique '01111 be usefu1 as a 
rapid scree1n草 too1.



Table5. Ev滋ua亞on ofeslabJ滋閥輯tvi草扭扭ld B. humidicola 1紛紛 2.5 1.0 
拉缸擋車e開U路dbya是ult spittl必ugs 俗， reduc組lin B. humidicola 16草草6 2.5 1.0 
264 餌ce揖io醋。fBr'achiaria atC敵'ìma郎蟬.3位

Se.!ll~rnber. 1987. Planting da臨: June 1987. 

Sμcí甜 Accession Establlshtylent SbpRi制atttmlhe3bEgu2e g 
Rating1 

B. ruziziensis 26168 4.0 3.0 
囂.d如umbens “,93 4.0 1.0 
B.b到Z品1tha 6297 4.0 1.8 
車.br崎ntha 2位559 4.0 1.5 
話，必C制nbens 反l6 3.5 1.草

B. 被峙的a 665 3.5 2.0 
B. briz摺1tba 6370 3.5 1.5 
囂.bri結ntba 16135 3.5 1.5 
囂，怎rìzan控鳩 1吾163 3.5 1.0 
B. br位研1tba 1重，298 3.5 1.0 
試驗誌捌像a 26lll 3.5 1.0 
B. 即ZlZlcns間 16551 3.0 2.8 
B. ruzízicnsis 26163 3.0 3.0 
B. ruzízicns時 26166 3.0 3.0 
B. ruzíziensis 26167 3.0 3.3 
B.ruz日lcnSlS 26170 3.0 3.0 
B. ruzízíensis 26175 3.0 3.5 
B. platyno個 26200 3.0 2.3 
且.h凶nídiωla 679 3.0 1.3 
B. h制制di∞la 6705 3.0 I “3 
B.h閣制dicola 16182 3.0 1.0 
聽.h閣ni挂icola 16873 3β 1.3 
B.h閣制di，∞la I

居車

76 3.0 1.0 
車.hu摺idicola 16879 3.0 1.0 
草.h蟬鈍íd峙。Ia 1惡惡88 3.0 1.3 
器.謹ccumbens 重，701 3.0 1.8 
車.岔拉開~t終ns 2629會 3.0 1.5 
B.dcc臨nbcns 26306 3.0 2.8 
B. dccumbcns 26308 3.0 2.0 
ß , brizantba 6(、8

居

3.0 1.3 
B. br脫翱1tba 6690 3.0 1.0 
B. brízantha 16121 3.0 1.5 
B. brlzantba 16168 3.0 1.0 
B. brizantha 163∞ 3.0 1.3 
B. br區部1tha 16317 3.0 1.3 
B. br臨30tha 16338 3.0 1.5 
B. bri組ntha 16438 3.。 I.5 
B. briz品1tha 16447 3.0 1.0 
B.bri說ntha 164紋。 3.0 1.囂

B. t控泣起1tha 16463 3.0 1.3 
B. 每位品結合法 16是72 3‘9 1.0 
B. briz品tha i番事27 3.0 2.0 
B. bri品位必a 26557 3.0 1.5 
B.誼立祖ltha 2c言5話: 3.0 1.5 
B. brizan!.ha 26565 3.0 2.0 
草. arrccta l紛紛 3.。 2.8 
B. ruz.izicnsls 655 2.5 3.3 
B. ruzïzíensis 26162 2.5 2.8 
B.ruz阻icnsis 26174 2.5 3.3 
B. ruzizicnsïs 26177 2.5 3.3 
B. ruzizicnsis 26178 2精5 3.3 

B. humidicola 16887 2.5 1.0 
B. eminii 6241 2.5 2.0 
B.d血凹nbcns 16489 2.5 2.0 
B. dccumbens 16493 2.5 2.0 
B. decumoons 16496 2.5 2‘3 
B.dcc回nbens 26185 2.5 2.0 
B.d也回nbens 26292 2.5 2.5 
B.d自由nbens 26294 2.5 2.0 
B.d目umbens 2位學5 2.5 2.5 
B. dcc盟nbe肥 2629在 2.5 2.0 
B.dcc摺我說那 2吾302 2.5 2.0 
B. 毒蛇盟訟法把 26568 立軍 2.0 
囂，每詰品位也a 16111 2.5 1.5 
B. bri措ntha 16118 2.5 1.0 
B. bri組指出a 16122 2.5 1.3 
B.b丘問n也a 16171 2.5 1.0 
缸，城關ntha 16311 2.5 1.5 
B爾 b而且ntha 16315 2.5 1.8 
B. brizantha 16337 2.5 1.0 
B. brizan!.ha 16440 2.5 1.3 
B. bri用ntha 16451 2.5 1.3 
B.b討zantha 16458 2.5 1.3 
B. bri胡血也a 16476 2.5 1.0 
B. brizantha 16478 2.5 1.8 
B. bri胡2也a 16480 2.5 1.3 
B. brizantha l岳485 2.5 1.0 
盔. bri給游泳a 164告9 2.5 1.3 
B. bri7.antha 26112 2.5 1β 

B. bri獄忽必a ICA 2.5 2.5 
囂，祕V如ci 26353 2.5 1.3 
路。缸路話時民sjs 16552 2.0 3.3 
路. ruzízi研sis 26164 2.0 3.3 
B. ruzìzìensis 26347 2.0 3.0 
以 ruzlzlcns臨 2亞350 2.0 2.5 
路.jubata 16896 2.0 1.3 
B. humidicola 6709 2.0 1.0 
B. humidicola 16180 2.0 1.0 
B. humidícola 16181 2.0 1.0 
B. humidicola 16348 2.0 1.3 
B. humidìcola 16871 2.0 1.3 
B. humidícola 16877 2.0 1.0 
B. humidicola 16早在)4 2.0 1.3 
且. humìi是ìcoJa 26575 2.0 1.0 
Badaaiccllyyooua ew36133 2.0 1.0 
B. dìctvoneu路 26570 2.0 1.0 
惡.dcc服nbens 16495 2.0 2.0 
拉拉白:眼滋滋ns 1岳497 2.0 1.5 
里.dc這U臨祕船 1岳4會喜 2.0 1.5 
B.dccum祕鵝 16501 2.0 1.5 
缸.d阻cum悅郎 1吾502 2.0 1.8 
B. dccumoons 1

居

503 2.0 1.8 
B.dccum祕翩 16504 2.0 2.5 
B. decumbens 26291 2.0 2.3 
B.dccumbe附 26300 2.0 1品

B.d叫:umoons 26303 2.0 2.5 
B.de刀umbens 2的569 2.0 1.8 
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Table 5. Cont'd. 
S戶cÎ;位 AιcesS10n Establishment 做Ra崩:Ii勾nzP Rating 

B.briz抽做 16114 1.5 1.0 
B.briz揮2也a 16136 l.5 1.0 

B. br關屁也a 6687 2.0 1.0 B.brizan誼攝 16138 1.5 1.5 
塾，說拉納你a 16106 2.0 1.5 B.bri盟ltha 1居14立 1.5 1.0 
B. 敏說制1tha 16107 2.0 1.0 話.忌n胡ntha 161尋3 1.5 2.0 
B. brizantha 16116 2.0 1.0 B. bri組ntha 16155 1.5 1.3 
B. briz缸ltha 16119 2.0 1.0 B.b討zan伽a 1岳158 1.5 1.0 
B. bri訟ntha 16126 2.0 1.。
B. 蜘位祖1tha 16145 2.0 1.0 

B. brizantha 16169 1.5 1.5 
B. brizantha 16301 1.5 1.3 

息說拉起三tha 161再9 2.0 1.3 B.b丘且n也a 16302 1.5 1.0 
B. 怯結結ntha 16152 2.0 1.0 B.b說祖ntha 16322 1.5 1.0 
B. 敏說antha 1615尋 2.0 1.5 B. bri騙取a 16332 1.5 1.0 
B.b泣zan血a 1重15岳 2.0 2.3 B.b話7.antha 16333 1.5 1.3 
里.brizantha 16162 2.0 1.0 B.bri路泌的a 16342 1.5 1.8 
B. brizantha 16173 2.0 1.0 B. brizantha 16尋52 1.5 1.3 

B. brizantha 16289 2.0 1.3 B. brizan伽 16477 1.5 1.8 
B. br拉拉ltha 16299 2.0 1.8 B.bri祖n也a 16479 1.5 1.0 
B賽做iz糊翱 16306 2.0 1.3 囂.b討祖n也a 16483 1.5 1.0 
B.br制鵬a 16308 2.0 1.5 B. bri且n訟a 16505 1.5 1.0 
B. 設垃揖1tha 16318 2.0 1.0 自.切t蹄n命a 16770 1.5 1.0 
B.設垃品Ú1a 16324 2.0 1.5 B.b你胡如 16797 1.5 1.5 
B. brizanÚ1a 1633會 2.0 1.0 草，各位胡n自a 16830 1.5 1.5 
囂. brizanÚ1a 1以41 2.0 1.5 B. bri論民航a 全6122 1.5 1.0 
我 brizantl祖 1似43 止。 1.3 B. bri且ntha 26127 1.5 1.5 
B. bri路nÚ1a l齡49 2.0 1.0 車. bri胡且由a 26316 1.5 1.0 
B.b泣起nÚ1a 16453 2.0 1.0 B. subulifolia 169屆2 1.0 0.5 
B 世izanÚ1a 16455 2.0 1.0 
B 設iz揮lÚ1a 16459 2袋。 1.3 

B.pleluactporzMot3a訟a 28332 1.0 1.3 
B. leucorantha 16549 1.0 1.3 

我做泣anÚ1a 164似 2.0 1.0 B. ju祕捨 16204 1.0 1.0 
B. 如泣an出a

164“ 2.0 1.0 B. juba攝 16205 1.0 0.8 
起. briz胡出a 16487 2.0 1.0 B.juba揖 16512 1.0 1.0 
B. br忱anÚ1a 16779 2.0 1.5 B.juba阻 16532 1.0 1.0 
B. bri胡nÚ1a 16829 2鏈。 1.0 話. jubata 16主34 1.0 1.0 
B. brizanÚ1a 16842 2.告 1.3 
B. 樹立品Ú1a 26560 立，自 2.0 

13.jJ uba祖 16536 1.0 1.0 
B. illbata 16539 1.0 1.0 

B.arrec扭 l給44 2.0 2.0 B. juba臨 16710 1.0 。 5
B.缸Y借錢 1銘45 2.0 全.3 B. humidicola 16880 1.0 1.0 
B. 卸hulifolia 16961 1.5 1.5 B. humidicola 16883 1.。 1.0 
盔，欲間或個 16221 1.5 1.8 囂. Ilumidicola 16890 1.0 1.0 
B.muûca 26201 1.5 1.0 B.dictyonωra 16188 1.0 1.0 
B.jubata 16208 1.5 1.0 B. dccumbcns 16491 1.0 2.0 
B.jubata 16530 1.5 1.0 話.挂cc朋nbcns 16500 1.0 1.3 
B. jubata 16542 1.5 1.0 
B. humidì∞la 16866 1.5 1.0 

B. 挂cωmbcns 26293 1.0 1.0 
B.d且山nbcn奪 263(位4 1.0 0.8 

B.hu蹄idìcola 16870 1.5 2.0 B.d∞umbcr器 26305 1.0 0.5 
B. hu蹄idìcola 16874 1.5 1.0 B. bri品n也a 16123 1.0 1.0 
B. humidicola 16882 1.5 1.5 B.bri混血tha 16132 1.0 。.5
B. humidìcola 16884 1.5 1.0 B. bri組汲取a 16144 1.0 1.5 
B. humidìcola 1惡毒草5 1.5 1力 B.bri論民航a 16151 1.0 1.0 
B. humidìcola 168誼會 1.5 1.5 B. b註溫n你a 16164 1.0 0.5 
B. humidìcola 1岳891 1.5 1.0 B.b註晶n也a 1矗立95 1.0 0.8 
B. h間nidìcola 16892 1.5 1.0 B. brizanÚla 16307 1.0 。 5
B. diclyo服服a 16187 1.5 1.。
B.dìclYoncura 16191 1.5 1.0 

B. brizantha 1吾309 1.0 0.5 
日.b吋耳ntha 16325 1.0 2.0 

B.dec蟬nt給肘 16492 1.5 2.0 且. brizanÚ1a 16334 1.0 Q.5 
B. 拉起umbcns 16494 1.5 2.0 B. bri路nÚ1a 16341 1.0 1.0 
B.忌ccumbcns 261草吾 1.5 1.3 B. bri:zanllta 1643岳 1.0 1.0 
B. bri 1重113 1.5 1.3 B. brizanÚ1a 1似42 1.0 0.5 
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Ta全1e 5. Cont'd. 
S伊拉i部 Ar，棋路頭做1 I油blishment Dar職昌。

Ratin Rat間
B. 伽垃an自a 16457 1.0 0.8 
B.伽位扭曲a 16823 1.0 1.8 
B. platyno翎 26343 0.5 0.5 
B. nigr可扭扭扭 1昏昏。3 0.5 0.5 
B.jubata 16358 0.5 0.8 
B. j扭扭扭 16359 0.5 0.5 
單.jubata 1651車 位.5 章.5

里.jhz四shzz緩idi∞la 緩19車 0.5 0.5 
注 16在海 0.5 0.5 
B. 也cum油15 164草草 0.5 1.0 
B. br包車1也a 16120 0.5 0.5 
B. 加拉antha 16124 0.5 0.5 
B. brizantha 16125 0.5 1.0 
B. brizantha 16128 0.5 0.5 
B.加認且uha 16153 0.5 包車

B.說izan也a 162毒草 0.5 0.8 
訊設包車ltha 16290 0.5 0.5 
B.詠認antha 16303 0.5 O.單

車.br垃antha 16305 0.5 0.5 
B. 被垃扭tha 16312 0.5 0.5 
囂，做扭扭曲a 16335 0.5 0.5 
B. br益都Itha 16340 0.5 0.5 
B. 切切an由a 16437 0.5 0.8 
B. bri胡ntha 16469 0.5 。.5
日. bovonei 1飽47 0.5 0.5 
Ba jpulabtayM nota 26199 。 G 
國. 16197 。 。

13. jjj被uuU知b泌認a揖m緣ta a tha 
16203 8 8 

B. 16522 Q 8 
器暑 16524 8 。
B. 16110 。 。
B.brl捌tha 16117 。 。
B. 知U拙tha 16133 。 。
B. 伽泌antha 16167 。 。
B. briz岫tha 16292 。 。
B. 蜘izantha 16304 。 。
B. 訪izantha 16310 8 8 
B. brizantha 16320 G 8 
器，被m臨tha 16462 8 8 
盔，皺紋輯tha 1岳，773 8 8 
底訪iz胡tha 16833 8 8 
B. bri給n謹13 26110 。 。

1 Establishment rating: 0, no establishment; 1, 
poor; 2, mω間te; 3 ， g，∞d; 4, ellcellent. 

2Spitt1ebu車 damage 詣tin囂: 0, no damage; 1, 
slight; 2，鳴曲derate; 3，臨時時;毒， pl甜i 注eath.

CYRTOCAPS盯$

Sinee cultivation of Centrosema i8 not 
yet widespread , very 1ittle informa­
tion 1s available concerning identif1-
cation and biology of arthropod pests. 
Durin草 the dry season of 1 會串惡ω1警告7 ，

plots of Centrose登a specie發圭n

Ca主imagua un還 er evaluat主。n by the 
F工a言lt pathology Section experience挂 a

heavy infe學tl建tion of a 8ma1l , black 
hemipteran that has been 主dentified as 
但旦旦笠且呈 sp. ， p08. 全旦旦且早 Reut盯
(Hemiptera: Miridae). Specimens have 
been co1lected fro訟 Centrosema in 
Brazil (Felix1andia , 就主問s Gera主s and 
Bra直anca ， Par革)， and fro租 Sty10santhes
an垂 Centrose滋a i數學outhern Co工。聽bia

(如主lachao ， Cauca) and the Llatωg 
Orientales (Cari阻ag間 Meta) • 
Ch工orosi8 i8 due to insect feedin車 and

very high insect populations were 
observed in 做點語法且 plots at 
Carimagua in February , 1987. Given 
the apparently wide geographic range 
of th主s insect in Latin 血merica ， it i給
cons主dered to be a potential1y seriou怠
pest of Centrose體a.

There was a high correlation between 
the nat盯a1 10g of 垃旦旦扭扭E
population density 必nd visua1 damage 
rating (P < 0.0001 , N = 56) (Figure 
8). C. brasilianum CIAT 5178 was the 
most heavi1y infested acceesion while 
C. acutifolium 官as least 圭nfested and 
suf茲頁言三heτeast 你踹紋。igure 9). 
C. brasilianu盟 CIAT 5178 was a1so 祖ost
heavily infeste益 。f C. 控笠主主恕毀
毛主ccessions under evaluation by the 
Plant Bree是ing and Plant Pathology 
Sections at Carimagua (Figure 10). 旦­
brasilianum CIAT 5234 and 5247 we芷e
品品?吉訶ested.

There i8 a w主de range of host plant 
re斜斜扭扭 扭 您茲訟經盟主 among 
Centrose盟a species and a盟。室主g acces-
8io在京一of C. braslli叫棚﹒ If 
Cyrtocapsus proves to be a major 
i前的ct pest , consideration to screeing 
for host plant resistance in 
Centrosema breeding programs should be 
considered. 
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(number of insects per square meter)of 位2怒鐘里呈 in eight accessions 
of Centrose咽a at seven sites. 

Fi草ure 8. 

怒。il) . The ideal outco珊e of such an 
exerclse 移hould be the construction of 
H制ardous Population Keys by 就lich a 
g主ven piece of land Can be assessed 
for the likely population of Atta and 
些旦監控告 nests to be found there. 

Deliberate breedi玄19 for ant res主stance
賀。uld benef主t from an understanding of 
the characters which confer resistance 
in cur玄ently resistant species (e.g.. 
B. humi是icola). Th主s would be a maior 
studìγbuτdistinguishin直 the roles of 
chemical and physlcal re學主stance would 
be a usefu1 first step. Looking for 
variabillty of reslstance w主thin

species would show the potential of 
breedin臨 for host plant resistance. 
Observation colonies of 血tta a在這
些主空野心.ex are be主ng established in 
orde室 to facilltate behavioral studies 
室。 determine the effect of plant 
genotype on ant preference. 

that 血1是室主n will expecte是it 18 Since 

8… 19 

There a玄e at least 3 8pec1e翁。f leaf仰

cutting ants in the Co1ombian savanna. 
坐2盟設授主坦琵且往 cuts only 麗時Sses
and produces large nu祖bers of small 
nests in open pastures. 位主主

您也已竺主主 seems to be confined to the 
gallery forest , cuts only broad leaved 
plants - mainly woody vegetation - and 
will only become a pel學t 1f 8uitable 
crops (e.g.citrus) are planted in its 
env主ronment. 訟法 laev話竺呈 an

inhabitant of open pastures cuts both 
grasses and broad leaved vegetation. 
Both 位主盟ymex 主訟社挂主 and 主笠空
主竺?榜平ta present signlficant pest 
p室。blems on the Carimagua research 
station. To deter四ine if this is 
typical of agrlcultura王 holdings in 
genera玉 surveys are being conducted 
of population of Atta and Acro祖.yr祖心氓
in natural savanna us1I草莓 quadrat 
èounts. 主tte臨pts wi11 be made to 
correlate differences found w生th

edaphic factors (1i草ht ， water level , 

ANTS 
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Fi草ure 10. Population density of 全法您提盟主 sp. 的 14 acce制ions of C. 
brasilianum at Carimagu盆，

soon be unavailable , a small study was 
undertaken to test the efficacy of 
L盯的an2泣如st as 的 alternative to 
Aldrin. Fifteen nests of Atta 
laeviegat_a between 2 an益 6 yearsτ亞
were selected and randomly assigne尋 to
one of three treat揖ents: Aldrin or 
Lorsban pumped into the nes童 or

control (no treatment). Nests were 
observed after treatment to detect 

8-21 

activity. Al1 nest移 treated with 
insecticide showed no activity 5 days 
after appl主cation. All control nests 
were active. Lorsban thus appears to 
be an acceptable alternative to 
Aldrin. ln additio況， Lorsban i6 1ess 
rea桂1y absorbed through the skin than 
Al謹rin and 1麓ay present a s工ightly

sm.a l1er hea工th hazard to applicators. 



9. PLANT PATl至OLOGY

INTRODUCTlON 

The section continued th1s year within 
the fra租ework of a1租s ofprevious 
years: 

1 • Eva1uat1on of 事ermp1as回 for re­
action to 是iseases at 11lajor 
紛creenin草 sites in 11lajor ecosys­
tet閱 (Carimagua-Llano侈， Brasi1ia都

Cerrado愁， Pucallpa喘Humid Tropics 
and Costa Rica-握。這erately Acid 
Soi工s) • 

2. Evaluation an這是evelopment of 
contro1 四easures for the 恆。st

i酒portant 是iseases of pro由主sing

pasture species. 

Research was carried out on disease 
proble帥 of Sty10s帥的時，盟主旦旦些笠，

Arachis and , particu1a玄1y ， Centro8em嘻­
Specific research was concentrate是 in
the 11an08 and hu聽主益 tropic ecosyste曲s

whi1e disease surveys were carr主ed out 
in the cerrados and the 寰。 derate1y

acid 50i18 ec05ystem (Centra1 血merica
- Costa Rica). 

Disease5 of Centrose啞a
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的 Centrose阻 Mo糊ic V1rus (Cen益的

CenMV was re-c1assified as Soybean 
Mosa主c Viru的 Further work 18 1n 

progress using monoc1onal antibodies 
to determine the strain of the virus. 
This information 苛，i11 faci1itate 
future research work wi th the virus. 
As 1n past year怠 this p宮。b1em

cont主nues to be se、rere on1y 1n 
Qu11ichao and princ1pal1y on C. 
斐笠空扭扭掛﹒

b) Rhizoctonia Fo1iar Bli草ht (RFB) 

RFB caused by 旦控血泊結是旦旦1an主 and
re1ated fung1 i8 the most serious 
disease of 旦旦旦旦竺豆豆 spp. ，甜pecially
C. br堅且扭扭傘， 主n the tropica1 
A祖erican lowlands. Research was 
carried out this year on improving 
methodo1ogies for working with this 
disease in the 1aboratory , glasshouse 
and fiel這 and on various aspects of 
its importance in the 11ano翁 and humid 
trop圭c ecosystems. 

(1) Improved methodo10gies for iso­
latio訟 c1assificatio泣 storage

and inoculation of iso1ates of 
盟主盟恕結且 spp.

An improve是11lethod fo玄 efficient i80-
1at圭on of Rhizoctonia was developed by 
taping leaves to the inside 11尋s of 
petri dishes of potato dextrose a窮ar
(PDA) • The fur啥時 grows 晶。wn to the 
culture medi萬五點 and pure isolates are 
玄eadily obtained in 4 to 6 days. This 
點ethod e11鴨inates conta發ination by 
other fungi and bacteria. 

Purified cultures are reinocu1ated 
。nto susceptible leaves for storage 
purposes. Leaves with well“ developed 
lesions are drie益 packed 1n paper 
ba軍s and store挂 in plastic 忌。xes with 



sili c.a ge1 at SOC. Is01ates can be 
stored for more than one year in this 
way and no 10悠悠 of pathogenic. ity has 
been 是etected.

An i祖proved method of inocu1um 
preparation has a160 been deve1oped. 
Proble祖s with non-un1form 1noculation 
results due to uneven fragmentat10n of 
臨yce11um using the traditional method 
。f ho誼。ge紋i~ation were overco器e by 
maceratin草盟主旦旦拉車 myce1ium in a 
blender with i c.e cubes. Resultin草

8uspen8io重'8 8howed even-sized small 
mycelial fra軍臨ents which 軍ave unifor田
lesion develop錄ent on inoculation. 

Initial comparative patho草enicity

tests on selected Centrosema Spp. 
access10ns using myce立a1 suspensions 
給praye挂 onto young plants gave 
e羽tce11ent disease deve1opment. 
However , uneveτ， plant co1onization an是
defo1iation make comparative 
evaluation 在ifficult. An 1mproved 
technique was deve10ped usin草 5 敢m

diameter fi1ter paper discs place是 1n

the center of leaflets of 8- to 
12吋eek-old p1削ts of Ce悠旦旦旦呈­

These were inoculated with 2 111 of a 
myce11al 師sp如說on of 設坐位空豆豆 (5
草ra蹲銬 。f 田yce1ium per 100 ml of 
water). Inoculated plants were placed 
in a 輯主st room for 品8 h主 and eva1uated 
48 hr after being taken from the room. 
Disease development was rea是主ly
compared. Relative differences in 
patho驛enicity among isolates we玄e

easily differentiated quantitatively 
(% area affected) or qua工itati、rely
(scale 0 to 5). At prese怨t ， the 
collection of more than 200 
Rhizoctonia i501ates 1s be主ng
石alua芯r…on a selected group of 
Centrose睡a species acc.essions. 

Starch gel electrophore5主S of isozymes 
from isolat肘。f 盟主旦旦譜是悠pp. 1s 
being used routi!三ely by the Section as 
an a1是 in classifyin島 the isolate 
collection. 工sozyr怒e systems being 
successful1y use挂 include acid 
phosphatase , malate dehydrogenase , 

9自2

pept1dase. hexokinase , 主忽 Histidlne 
and Tr1s-C1trate buffer systems . 
(1圭) Evaluation of field 單ethodol­

。事主es for improving screening for 
resistance to RFB a路。n囂

Cent宮。sema species accessions. 
Confident eva工uation of reslstance to 
RFB among the C生主主主os准墊 specie發
a c.cessions in the field i5 1i盟主ted by 
lack of unifor盟主ty in disease inci啃

dence and develop盟ent.

In clo發愁 collaboration with the Plant 
Breedin草 Section ， several methodol帥
。在ical expe主iments were 主nitiated in 
Carimagua with the general a1m of 
在eveloping an i.甜P主oved f1eld 聽ethodol-

0皂y for screenin皂 for resi話tance to 
RFI至 These incl也是e comparison of 
various 1noculation (myceliu哩 in­
fecte挂 1eaves as mulch or canopy , 
natural inoculum) an是 evaluation
(quantitative and qualitative) methods 
for RFB; COl盤.parison of rows versus 
plots for disease develop臨ent; evalu­
ation of the effect of 主noculation

tl!麓食話 (single an是 multiple inocula­
tions during the wet season) and 
defol主ation frequencies (0 , 2 , 4 an尋 g

week frequenci(8) on RFB 是evelop祖ent;

as well a8 the effect of mixing 
accesslons of C. brasilianu祖 and C. 
acutifolium wíth 是ifferent susceptibi叫

lities to RFB on di ，生ease inc1dence and 
severity. As yet , no obvious trends 
have been detecte至1. Evaluations will 
cont主nue.

(ii1) Evaluation of RFB i教 the l1anos 
ecosystem. 

Althou皂h in主tially thought to be 
cause益 solely by multiαucleate 

Rhizocton主a solani , several ísolates 
obtaine挂 in 1984 from bli皂hted leaves 
proved to be binucleate. From 1985 to 
1987 , the population of 監控坐監位全
species causin草 Foliar Bli草ht in the 
llanos ecosyste!益 was surveyed in order 
to evaluate the i啞portance of the 
variou綴 components detecte是 (multi“
nucleate vs. binucleate). In total , 
161 isolates were obtained from 



Cent主旦sema species. Chances of 
obtaining iso1ates pathogenic to 
Cen泣如組里 was faci1itated by p1ant主ng
a se1ected collect圭on of Centrosema 
specie學 at seven different sites at 
Car主體a草ua. These sites were 
玄ep玄esentative of the 單any soi1 types 
present 1n this re草1on.

Of the 161 11器。lates class主fie是 t。

這at傘 three 草roups have bee室主

identifie是 t

Rhisocton1a solani 54.2% 
Rhizoctonia zeae 1.3% 
B1nucleate Rhizoctonia-like 
fungi (BNR) 44.5% 
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Among R. solani isolate俗， three anas­
to誼。sis groupin草s have been ident主­

fie注:主.G-1 and AG儡4 most frequent1y 
and 主.G-2 occasiona11y. on the otheτ 

han忌 to date , lt has 漿。t been pos­
sib1e to c1assify the BNR isolates 
with available American an是 J~主panese

testers. This sugge發ts that the 
tropical B宮R's belon在 to one or 扭。re
unidentified species of Myce1ia 
Steri1ia. 

Attempts are be1ng made to re1ata the 
frequency of occurrence of R﹒把挂旦主
and the b1nuc1eates to various cha­
racterist1cs such as host species , 
climat1c condit1ons and 怠。11 charac­
ters 1n order to under!器tand the 
importance of these two 車roups of 
pathoge室主 s.

官ith respect to the frequency of 1怠。F

1ates of each 惡roup 0忌ta1ne挂 fro揖

various 生旦旦竺盟 spp. hosts , a1叩
though 1n 設any caSeS 51現11ar fre­
quencies of R. solan主 and B到R' s were 
obtained (Figure 1) , BNR's were 
more frequently iso1ated from b1ighte晶
豆﹒ 聽話已arp豆豆 CIAT 5062 and C. 
brasilianum CIAT 5514 while C. 
bra約ilianum CIAT 5184 was almost 
exc1us1vely co1on1zed by ~. solan1. 

This may be related to differential 
削肘昀tibi1ity among Ce泣脫經聽
您pecie筒 and acce5sions to the two 
groups of fungi an是 subsequent

1nocu1ation tests w111 clarify the 
situat生。況，

1n re1at圭on to c1imatic co泊是itions

preva11in車 at various sa蓄，plin草 date翁，

althou惡h B自R's and R. 旱。 1平ni were 
obtaine晶 at a11 samp1ing dat豆豆， B賢單， s 
were ，逝。re consistently and frequent1y 
isolated during wetter months of June 
峙的gust than R﹒笠且已 (Figure 2). 
R. so控且 was more frequently iso1ated 
during the dryer months of April , 
October and November. 

Site characteristics including edaphic 
factors such a8 % san益% organic 
matter , Al 學aturation a但是 pH were a180 
considered. Howeve言. no c1ear trend 
was obviou悠Two sites , npista 2H an垂
直'Agronomia" ， where high f主equencies of 
R. solan1 were obtaine是 have a 10n草et

h主story of cult圭vat圭on than other 
s主tes. 章:這竄 's were 種ore frequently 
obta主ned from 發生tes with a shorter 
history of cu1tivation. 

Using the newly developed inoculation 
methodo1ogy , comparat1ve pathogen1clty 
tests are 1n pro單ress. To date (Nov. 
87) , resu1ts show that R. solani 
isolates are more pathogenic than BNR 
isolates while R. zeae i501ates are 
not pathogenic. In addition , using 
the new 訟etho性。 logy mean disease 
severity ratings on selected 
Centrose祖a species in the glasshouse 
are 5imi1ar to field ratin耳S.

工n co11aboration wlth the P1ant 
Bree是ing Sectio翁， a co11ect圭on of 1主

accessions of C. bra發i1ianum has been 
under evaluation in Cari賢lagua since 
May , 1986. Tha most vigorous 
accessions to date are CIAT 5178 , 
5657 , 5 岳71 and 5365 (Table 1) while 
C工AT 5247 , 5234 , 5588 , 494 and 5712 
are the least v1眶。rous. Although 
Rhizoctonia foliar b1ight has not 
built-up greatly durin島 the past two 
years , the most susceptible accession 
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accessions of Centrosema in the savannas of Colombia from December 1985 
to November 1986. 

" Number in p揖renthesis indicate numbers of isolates obtain申d from 串串ch accession. 
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Table 1. 說.ean vi囂。r an是 reaction to 
Rh主zoctonia Foliar Bli農ht of 14 acces­
sion發 of Ceotrosema bra怨i1iaoum fr研設
3怒哀傘， 1警車益 to Septe給be宮， 1 含章 7 in 
Cari訊agua.

Access主on
當O.

Meao 
Vigoτ* 

否是ean

Reaction*禽禽

5178 
5657 
5671 
5365 
5055 
5514 
5184 
5車 10

5487 
5712 

494 
5588 
5234 
5247 

句
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1
1
1
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在 .00

2.75 
2.75 
2.75 
2. 品9

2.30 
2.30 
2.25 
2.25 
2.15 
2.10 
1.90 
1. 40 
1.00 

'" Vigor scale: 
1 ~ bad; 2 - fair; 3 - good; 
4 翩 exce11ent.

** Reactlon scale: 
。組 00 disease; 5 = plant death. 

to date 18 C1血T 5178 and the least 
susceptib1e are CI主T 5184 , 52晶 7 and 
5055 (Table 1). 

1n an atte祖pt to asseSS the effect of 
cu1tural contròls 00 RFB , the effect 
of 是iffe玄ent metho是S of 80i1 prepa­
問tlon and ammen垂直ent on yield of C. 
brasi1ianum CIAT 5234 at two sites io 
混在蒜苔a wa8 eva1uated (T治工e 2) • 
Yields "，ere 皂reater at the "A1egria" 
site with 岳0% san忌， than at ttp主sta 2" 
with 20% sao是 Across sites , use of 
L 主笠主盟主副主泊 在ave the 草玄eatest

yields whi1e applicatioo òf dolomitic 
limestone gave relat主vely high Y主e1益g
(Table 2). Of particular ioterest was 
the fact that solar圭zation ， recoro-

mended for contròl of so主1-borne

d1sease怠 t di至i not 1ncrease y1eld and 
that the use of Benlate was diffe玄en­
tia11y effect1ve across sites. 主1-

thou露h Ben1ate had a positive effect 
(relative tò the contro1) at "p主sta
立" , 1n the sand1er s011 site of 
.. 主主eg室主aU Benlate dec玄eased yield 
(Tab1e 2). Th主s may be due to a 
d主fferent主a1 effect of Ben1ate on 
盟1corrhizae and other $0主1

m主cro-or皂anisms at the two sites. 

(iv) Eva1uation of RFB 主o the hu!盤圭a

tropics ecosystem*. 

From September 1986 to Apri1 1987 , a 
survey of diseases of Centrosema 
spec主es and ident1fícation and charac你
terizatíon of potential pathogens was 
carried out in Pucal1pa , Peru , the 
major screening site for the hu扭主桂

tropics. Thís was the f1rst attempt 
at detaíled disease characterizat10n 
of tropica1 pasture ger珊plasm in thís 
ecosystem. 

The Centrosema spec1es ger曲p1a8m Wa8 
divided into five evaluat10n trials in 
Pucal1pa , Peru: 
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Centròse獵a spec1es were pr1ncipal工y

affected by three d圭seases:

* Master Thes1s Project of In草. Hugo 
。當是oñe客， lVIT息， Peru & Univers1ty 
of 對學等， 談exico ， Las Cruce容 m喔，

息 .S.A .. 
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Table 2. Effect of method of so11 preparation and ammendment on yie1d of 
Centrose祖a brasilianu啞 CIA'τ5234 at two sites 圭n Carimagua. 

Treatment Yiel益(伊拉作品。
Pista 2 車工e草ria

主-zayanus Mulch 15岳6 a 5804 a 
Cal. do1. 10 t/ha 1101 b 2885 bc 
Ben1ate 934 b 243 且

Recomm. fertilizer x 4 540 c 3358 bc 
Preparat. minima1** 539 c 1800 bcd 
Burning 492 c 20再 1 bcd 
Preparat. traditional 469 c 3752 b 
Inoc. Trichode宜祖a 467 c 3098 bc 
Preparat ‘是iscin囂 458 c 3128 bc 
Cont室。1* 再27 c 1151 c垂

lnoc. Rhizoctonis 355 c 1123 cd 
Solarizat主on 3轟轟 C 2012 bc是

* Contro1: Native savanna cut + herbicide 
** Minima1: Chise1 plough + offset disc 
*** Traditiona1: Disc + 2 offset disc 

Va1ues within colu阻ns fo110wed by the same 1etter do not differ 
(Duncan's Mu1tip1e Range Test ， α= 0.05) • 
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Both 1nterspecific an社 intraspecif1c 
differences were observed in the re­
action of Centrosema to these disea-
ses. CLS was most important on C. 
位性恕盟主 and especially severe under 
shade; bacteriosis Was init1a11y 詛ore

i甜portant on C. 笠更主且必投 while RFB 
cause是總ore damage to 今說經拉結盟﹒
贅。 potentia豆豆y 主.mportant d1sease was 
d前的te這個星﹒盟主ro話茲法m﹒ RFB was 
the 哩。st important di怨ease of 
h控賠錢思主n Pucal1pa c削sing damage 
to C﹒控旦旦控盟笠，主﹒忽悠拉拉主盟，主­
E必豆豆cen呈 and C. 也認悠悠旦旦旦 in 
decreasing order of severity. 

Seventy-nine isolates from RFB 
affecte是 Centrosema 1eave發 were
col1ecte尋 for furthe玄 study. Of 
these , 41 were R. 801ani and 38 were 
binuc1閥te 笠些反旦旦a- like fun鑫主

(B當張). The greatest 紅umbe宮 。f R. 
801ani iso1ates was obtained from C. 
聽您能紅間!!' (Table 3) while the 
greatest number of BNR i銬。1ates was 
from C. brasilianum. More than 90% of 
R. 801ani iso1ates were classified as 
AG-l , in contrast to iso1~tes fro盟
Carimagua which were c1assified as 
AG-1 , AG咱4 and AG-2. 1n agree臨ent

with resu1ts f玄om Carima草ua ， with one 
exception c1assi室主ed as CAG-5 , 但Dne of 
the B莒竄· s cou1是 be c1assified with the 
Japanese and 主盟erican testers. This 
sug島發sts that the tropical B幫鼓掌 g

belong to as yet undescribe是 species

of Rh恕盟主盟主主﹒ An appropriate set of 
testers 1s being developed from 10cal 
isolates. 

OVera11 , isolates of R. 答。lan1 (mean 
patho草enic1ty = 1.9) were 攏。re

pathogenic than BNR 主solates (器ean

pathogenicity 總1. 6). Sixty percent 
of i501ates of R. 501an1 showed 
disea悠悠悠everity ratings of greater 
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Tab工e 3. Nu鴛lber of 酬ltinucleate and 
binucleate Rhizoctonia isolates 
obtained from 錯位把竺盟 species and 
other forage legumes and grasses 
leaves in Pucal1p錢 t Peru. 

Multi- Binu枷

nuc主eates cleates 

C. acutifolium 4 3 
C. brasi1i發nu四 11 25 
旦悍 macrocarpum 18 5 
C.pubescens l 3 
P. phaseoloides 2 1 
A.pintoi 3 1 
D. ovalifol主um 9 1 
B. brizantha l 。
B. 這ecumbens 1 。
Total 立了一 3惡

than 2.0 (scale 0 to 5) while only 3毒草
of BNR isolates did. This was posi­
tively correlated with growth rate of 
the fun話us in vitro. 

的lOng 告法給竺ma species accession怠，

the two 草roups of fungi differed in 
mean di8ease severity ratin惡s on 
particular accessions. C﹒泣能站起旦旦
C1AT 5178 was most affected by R. 
solani with C. macrocarpum CIAT 5713 , 
苦了~asilianum…前AT 可吉34 a時 C. 
âcuti首位高一芯.T 5568 being least 
affected (Figu玄e 3). On the other 
hand , both C. acutífolium CIAT 5277 
and C. br目iÏian首令在付了78 附級船st
affected by the BNR isolates with the 
same accessions a8 lísted above being 
least affected (Figure 4). 

Results from this stu丑y have consider­
ab1y increased ou玄 understanding of 
RFB in the hu級主挂 tropics ecosystem. 

c) Cylin是rocladiul麓 Leaf Spot 
Cylindroc工adiu訟 Leaf Spot caused by 
the fungus 0'.li甜roclad扭扭扭捏旦旦主
wa6 first detected on C. acutifolium 

9-8 

and C. .I!坐監扭扭 in 1985. This 缸，
Sease has increased in importance 
especial1y on 旦*悠悠話o1i盟 CIAT 5277 
(cv. Vichada) 是uring the past year. 
The causal a臣ent has now been isolated 
and grown in pure cu工ture. Koch's 
postulates have been successfully per­
forme桂 and screenin囂 on the C. 
acut主folium collection and othër 
但旦旦鉛控 species is in progre間， in 
a attempt to find potential sources of 
resistance to this pathogen. 

是) Eva1uation of 謹iseases of 
生旦控史巨瞞你r grazi時﹒ This year 
emphasis was placed on evaluation of 
the importance of diseases of 
知旦旦笠盟訟旦旦公豆豆豆 under grazing 
圭n two grazing trials. This wa學

achieved by spot evaluations of 
益 iseases incidence and severity along 
fi文ed transect lines. 

是~) Eva1uation of diseases in C. 
acutifolium CIAT 5277 and 55岳8 i怨

association with 些紅訟且on
bicornls under continuous and 
rotational grazin草 at hig缸，

mediu後， an謹 low stocking rates. 

In CI主T 5277 , Cylindrocladi的n Leaf 
Spot (Cy1LS) an是 Bacteriosis (亞) were 
most frequently detected. ln 島enera工，

the incidence of B increased over t主還e
(Figure 5) , with higher inci是ence

under continuous grazing and 10w 
給tocking rate (LSR) than at medium 
(MSR) and high stocking (HSR) rates. 
B incidence was a1so high under 
rotational grazin惡 at HSR. Mean 
d主Sease severity peaked in June with 
continuous grazing at LSR and rota­
tiona1 草razing at HSR showing the 
highest 是isease 1evels. The inc主dence
of CylLS remaine是 high during the wet 
Season. Lowe結t disease incidence and 
severity was recorded under continuous 
草razin草 at HSR (F1於lre 6). 

ln Cl主T 5568 , RFB and CylL惡習e玄e most 
frequently detected. The incidence 
and severity of RFB was highest unde玄
rotat!onal grazing at HSR (Figure 7). 
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Figure 6. Incidence and mean severity of Cylindrocladium leaf spot on Centrosema 
acutifolium CIAT 5277 from May to August under four grazing treatments in 
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This was relate在 to the pre忌。聽inance

of Centrosema 1n this treat蹄ent. Both 
incidence a綠d severity of RFB in the 
cont1nuous 惡raz紅海 treat激發言\ts followed 
the sa甜e tren謹 of dec玄eas1n草 dlsease

with incr紀念sin在 stockin草 rate (F主gure
7) • 

The inci是ence of CylLS in CIAT 5568 
increas您是 over time (F生在ure 8). Lower 
inci是ence an這 sever主ty were 玄ecorde是

under continuous 草razing at MSR and 
IISR. As for RF塾， LSR under continuous 
在razi鈍草 an拉 拉SR under rotationa1 
草razin串 favore謹 hi草he古 levels of CylLS 
(Fi在ure 車) • 

Losses due to the combioation of 
diseases present on CIAT 5277 and 55岳g
are a1so being mon圭tored in this 
experi祖ent. 訂sing fungicides to 
contro1 CylLS. RFB and B. dry matter 
losses of 31.6% were measured in C工AT
5277 due to CylLS and B and of 22. 岳Z

1n CIAT 5568 due to RFB and CylLS 
under rotational grazing at HSR (τab1e 

4) • These losses relate to moderate 
leve1s of disease sever1ty. Further 
ass您的sment 18 needed to determine if 
th1s leve1 of dry matter 108s wi11 
affect long term pasture productivity 
and persistence. 

(ii) Evaluat圭on of diseases of C. 
acutifo1iu種 CIAT 5277 in associ­
ation with Brach1aria decumbens 
un是er two rotational grazing 
treatments (7/7 and 21/21). 

Both Cy1LS and B were detected in CIAT 
5277. B remained hi草h during the wet 
season (Figu玄e 9) while Cy工L5 iτv 
creased in incidence fro觀 May to 
September (F圭gure 10) . For both 
是iseases ， the shorter rotation of 7/7 
favou玄e垂益isease severity io contrast 
to the 10nge室主otat主on of (21/21) how­
ever mean disease severity remained 
slight to 澀。在erate (Fi草ures 9 & 10). 
Further evaluation 1s necessary in 
this experiment to determine if the 
effects detected are stable over ti器e.

Diseases of Stylosanthes 

a) 血nthracnose

(1) Effect of grass associatioo 00 
anthracnose of 豆，組技投盟主s Prev10us 
work has shown that anthracnose deve1-
ops more rapidly and 鉤evere1y on S. 
盟捏捏思主! in association with grasses 
凹的 as 主﹒但也則立的側的叫 not as­
sociate晶 (Annua1 Report 1981 , 1983) • 
lt had been expected that grass would 

Tab1e 4. Effect of various 岳iseases* on dry matter yield of Centrosema 
acutifolium C工λ.T 5277 and 5568 under rotat宜。nal 臣razing 1n Car1ma且ua.

+ Fun革icide - Fun革ic1de
Accession Mean disease Dry matter M冶an disease Dry matter DM los8 

Cy1LS E RFB k草 Iha CylLS E RFB 

5277 2.5 0.3 13事4 a 3.5 1.單

S5岳S 0.7 1.5 1050 a 0.8 3.0 

* 5277: Cy王indrocladiu訟主eaf spot; bacteriosis. 
5568: Rh圭zoctonia fo1iar b1i惡ht; Cyl圭ndroc1adiut濃 leaf spot. 

Va1ues fo11owed by the d圭fferent letters in the same line are 
s主gn主ficant工y 是ifferent at P <惡 .05.
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act as a bar宮ier to movement of spores 
of C. 單loeosporioide6. Apparent1y , 
the 可直在ressive and competitive cha­
racters of 生﹒ 車缸里且s had stressed S. 
紋接投nsis 側fficient1y to reduce its 
ab11ity to resist anthracnose. In 
another experiment where artificia1 
barriers were used to reduce aeria1 
lnocu1um movement and mu1ch was used 
to reduce 6011 inocu1um sprea昌 the
rate of anthracnose deve10p啞ent was 
effective1y reduced by both barriers 
(Annual Report 1983). 

The effect of 草rass association on 
anth宮acnose deve10pment in 呈.

經乏經是扭扭 CI位 13岳 部通 1283 關g

further eva1uate丑惡。室主a車 1會87 us1n革必
鑫位重盟主制 aeria1 品益 soi1 barrlers. 
Two 是iffer秒lt plot sizes were used 25 
and 100 m-. Resu工ts to 是ate show 
that use of 主﹒皇位主盟主器ulch as a 績。11

barrier to inocu1um sprea是 re是uce絡
anthracnose development especial1y in 
CIAT 136 irrespective of p10t size and 
the presence or absence of aeria1 
barriers (Tab1e 5). However , higher 
anthracnose 1eve1s are present in a11 
treatments with aerial barriers of A. 
革旦旦旦呈 irrespective of plot size as 
has been noted in previous experiments 
with this gras6 (see above). 吹1e
gras~章 1 S expected role a6 barrier to 
movement of aeria工 inocu1um has not 
been fu1fi11ed. Its character of 
sti鹽ulat主.ng anthracnose 是eve10pment
either by aggressive co世petition with 
the legu洹e and/or due to 聽icrocli也ate
effects 也erits 至urther eva1uation. 

(11) Effect of anthracnose an是 other
factors on surviva1 of a segre­
gating 呈，您給您扭扭 popu1ation
in several grazin草 environments.

1n c10se co11aboration with the P1ant 
Breeding Section , a segregat1ng 
popu1ation of 笠﹒位組按恆生s in severa1 
associat10ns 位1d grazing environments 
was eva1uated in Carimagua frσm 1985 
to 1987 (see Annua1 Reports 1985 & 
1986). Three thousand marked p1ants -
500 plants in each of si，至 treatments

(+主﹒ 草里Z里聽s at 1酬， 叫dium and 
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hi草h stocking rates and + Car1經agua
savant這a at 1ow , 祖隨diu盈 and high 
stocking r忽tes) were eva1uated. 
Anthracnose was rated on a scale of 0 
to 5 wh11e isolates of C:011etotrichu扭
E10eospor1oides were co11ected from 
anthracnosed p1ants during the 
experimenta1 period. All evaluation 
and isolate col1ection ceased in the 
A. ~avanus association and the savanna 
吉縣的，ociation in August 1986 and 
February 19串 7 ， respective1y , when a11 
嘲arked p1ants had died. 

Fre哇ue位cy distributions of the 
reaction to anthracnose of a11 500 
p1ants 主n each cohort i支 each

treat啞ent were prepared (Figures 11 & 
12) from February 1雪85 to 1986. 宮。r

a11 three stocking rates (SR) in 忌。th

甜甜ciations -主﹒主益主盟主 (F主gure 11a , 
塾， c) an是 savanna (Figure 12a , b , c) 
the major change in the structure of 
the frequency distributioτ18 was the 
increase in % of 挂ead p1ants. At the 
sa羽ne time there was no evidence to 
的叩 that anthracnose was the major 
cause of p1ant death (Figures 11 /'; 
12) • The % of dead p1ants increased 
more rapid1y in both assoc1at10ns at 
LSR than at HSR , especial1y in the 
savanna association. This is probably 
re1ated to greater p1ant competition 
at LSR. There was no indication that 
SR treatment or association had any 
effect on the structure of the 
populat主on5 with respect to reaction 
to anthracnose a主one.

τhe C. gloeos1>orioides popu1ation was 
samp1e吾土.n a11 treatT擔ents seveτa1 

1: imes durin車 1985 莫須挂 1 警車已 a 主怠。lates

were separate是 1nto 草roups acco言是ing
1:0 react10n to a 是1至'ferentia1 set of 
12 呈﹒ 島主虫也已章制cessions. Dif­
ferent groups were distin車uished among 
isolates from the different g玄aSB
associations (Figure 13). Of 在reater
inl:erest was the findin喝 that >再0% of 
iso1ates frσ祖 the savanna association 
and >30% from the A. gayanus associ­
ation (Group 1) were viru1ent to ten 
of the twe1ve S ﹒奴主犯且已s differen­
t1a1s. This 1s contrary to wha l: 15 
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Table 5. Effect of barriers to 恆。而le臨ent of aer主al an是 50i1 inoculum of 
colletotrichu誼 gloeosl'orioide!s on development of anthracnose 主n Stylosanthe發

扭扭堅堅主 CIAT 136 都是 1283. Evaluation: September. 1987. 

十 Aerial Barriers Mean 

Accession Mulch Smal1 plot Large plot 

1283 
1283 

136 
136 

+ 

+ 

3.2 
3.6 

1.5 
3.0 

3.0 
3.5 

1. 5 
2.6 

3.10 
3.55 

1.50 
2.80 

心 Aerial Barriers 

1283 
1283 

136 
136 

Mean 

a令

÷ 

2.3 
3.1 

2.0 2.15 
3.0 3.05 

1. 1 1. 10 
2.1 2.10 

2.35 

Ratin車 scale anthracnose: 。當 no disease; 5 ~ plant death. 

expected in 祖ixed populations. Var­
ious researchers have hypothesized 
that "super-races" capable of affect­
ing a wide range of genotypes are not 
sel億cted in mixed populations of their 
hosts. In the hi且hly heterogeneous S. 
監控必您找 populati帥 these races 
were presen t (Fi在ure 13) however 
anthracnose was not the major factor 
affecting 三.戰直想想必是 survival.

In this experiment. grass co臨petition

shown hy decreased le惡心me survival at 
LSR i笠t both associations and particu­
larly the 今懿話號史 association ， was 
the 衷.ajor factor affectin草 survival of 
the segre在atin草 heterogeneous S. 
矗立乏主豆豆忍車主~ population. Anthracnose 
and stemborer were contributing 
factors Co plant death. 

It is clear that even though disease 
may be the most important factor 
affecting survival of a legume under 
small plot rnonoculture. in the complex 
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perennial pasture ecosystem disease 
may only be a contributing factor to 
lack of legume survival. 

Diseases of Desmod1u血

的 Synchytri糊糊口 or fal間目前

di必ea絡e.

工n the well-忌 rai玄led isohype玄ther頭ic

savannas (有DHS) or 1工anos ， the 哩。st
severe sy甜pto綴S of wart d圭sease or 
false-ru肘 ca闊的 by ~笠坐立主主旦
起聽話泣 are 糊的 during the wet 
season from May to 函。可Teml月E ﹒ Darnage

distribution is usually patchy with 
工owlying area餒。f paddocks where water 
accumulate悠悠howin息 severe symptorns. 
Because Synchytrium affects different 
strata of the perennial pasture legume 
盟主也忽聽哎哎且必主盟 differently. the 
study of :l.ts effect on pasture 
persistence and productivity was 
carried out in two parts: 
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i) Effect on adu1t p1ant y1el垂
(Annual Report , 198毛) • 

11) Effect on see甚至1ng surviva1 輸是

recruit單ent to the adult plant 
populat1on. 

留ith the onset of the wet seaso鈍，

large numbers of seedling銬。f 立­
ovaliJ; olium emerge , around 500“ 
700/m~. ln wart affected areas , 
seedlings are usually severely af­
fected within a few weeks of emergence 
and the mortality rate 1s high. From 
May 1986 to 1987 , 32 one meter square 
plots in hoth wart-affected and wart­
free areas were studie是 in a five 
year-ol是已竺泣起給懦 m 哎位姓笠豆豆
decu甜be支18 pasture. Each 訊.onth ，
see是lin皂S were counte這 in each plot. 
From May 1986 to 19在 7 ， 21 plant8 were 
recruite垂 from the see挂lin車 populat圭on

to the adult plant population in 
wart-free areas (F圭gure 14) , while no 
seedlings survived in wart心affecte吐

areas. 

In another set of 20 subp10t5 in the 
same pasture , seed1ing survival , re­
cruitment to the adult plant popu-
1ation and 50i1 seed reserves were 
monitored fro間 May 1985 to 1987. In 
none of the three wet 學ea筒。殺后， 1985 , 

1986 and 1會87 ， d主是每eed1ings survive 
for more than five 甜onths (Figu玄e 15). 
主t the same ti啊，怠。11 see是 reserves
in the top 5 c誓:這ecrease是 fro徑 1480

seed/kg of 謹ry 8011 to 8 seed/kg of 
dry soi1 from May 1 學85 to May 1987. 

Synchytrium wart disea的e therefore has 
a major effect on seedling surviva1 , 
主ec主uitment into the adult p1ant 
population and sub約equent 10ng-term 
persistence of D. 且是芷已坐﹒ In 
addition , previous studies (Annual 
Report 1986) , have shown that wart 
disease reduces adult p1ant yie1d by 
73% under flooded co羽dit主ons. Under 
non-f1oode是 condition翁， yie1d was not 
stgnificantly re謹uce晶 (Annua1 Repo室E
I會86) ，

These fin是主n車s are bein皂 used to 
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晶eve10p more appropriate screening 
metho挂。10gy to further test the D. 
ovalifoliu訟 col1ection for resistance 
to this disease. At the Sa臨e tim怠，

avoi是ing 1ow-lyin草 areas when p主antin皂
suscept主已1e D. ovalifo1ium in wart­
affecte吐 areas wi11 reduce losses 挂ue

to this disease. 

b) Stem-ga11 nematode 

A1though stem-ga11 nematode popula­
tions in the l1anos remained low again 
in 1987 , further work continued in 
evaluating this problem. 

Comparison of Ben1ate and Furadan a8 
seed treatments against ste租-ga11 ne­
matode found Benlate to be more effec­
tive in reducing the rate of 現lltipli­
cation of nematodes in inoc毛主主ated

p1ants arisin惡 frot還 treated seed 
(Table 岳) • 

Effect of f100din草 on reaction of ac­
cessions of D. ovalifo1ium to P. 
旦旦些堅班里 has been eva1uated in 
Carimagua from 1986 to 1987. 血gain ，
10w populations of P . 且已坐監且呈
prevented sound selection of the most 
promising accessions during 1987 
(Table 6). Lower leve1s of stem 
gal1in藍 were 草eneral under periodic 

Tab1e 6. Effect of see是 treatment: with 
500 pp緣。f Furadan an是 Ben1ate for 60 
聽in 0恐職11tiplication of P.ce已全監控笠
1n i袋。cu1ated seedlin皂8 軍roWl室主室。您

treated see品.

單umber of 苦ematodes

Weeks after Fu室adan Benlate 
inocu1ation 

8 a 1 a 

2 12 a 2 a 

4 35 b 2 a 

車 35 b 5 a 

Value移 fo1泊的遺忘了 the s站在 反
the 終結盟e coh遺體ns are not different 
(P < 0.05). 
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Fig日re 14. 
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'SSR = soil seed reserves. 
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Eva1uation of reaction of se1ecte挂

access主ons of D. ova1ifo1圭um to P. 
也踮起訟訟里叫“r grazing a1so con­
tinued. Agai泣， extreme1y 10w 1eve1s 
of galls 咐闊的牌何時 (Tab1e 的­

Synchytr圭U臨 wart 這isease ratings were 
a1so 1ow. Un吐er 工ow grazlng pτessure ， 

the most vlgorous accesslons were 
13129. 350 and 13089 whl1e under hi草h
gra忽 in草 pressure 13089 was far more 
v土耳orous than any other accesslons 
{τable 8). 

1n studies on the 是ynamics of stem 
惡a11 nematode , evaluation of the 
lateral spread of P ﹒竺坐坐詮盟主 in D. 
ovalifolium has shown that it can 
advance 30 cm a10n惡 the ste訟 in one 
year (Flgure 16). Eva1uatlon of ga11 
develop羽ent 主n the sar邊e experiment has 
shown no advance since the end of the 
1986 wet Season (Fl在ure 17). 

Both glasshouse and fie1是 eva1uations

of ne留 accessions of D. ova工ifolium

over the past year have found nothlng 
臨ore reslstant than CIAT 13089. 
Further eva1uations w111 continue on 
neW 草er珊p1asm 1n Carimagua durlng 
19串串.

D1seases of Arachls 

During 19串 7 ， several d1seases were 

9…2位

recorded ∞ 缸里錢主三 位旦旦主 1n 
Co1ombia. 

a) A potyvi玄us causin囂紋。ttling of 
leaflets has been found in 1斃。st A. 
位毀性 plantings in Colombia. 1t 1s 
not Peanut Mottle Virus the most 
wide耐spread v1rus of th1s genus 種

Further work is in pro聽ress to 
identify the virus. 直t present , it is 
not causin島 problems in reg主ons where 
the potentia1 of th圭s 1e草U訟e is 息reat

(eg. 11anos of Colombia). 

b) Sphace10ma scab caused by 
訟胎盟主恕豆豆紅紅尪星星 was detecte通知
p1ant主玲的 of 生，昆主且 CIAT 17 434 in 
the Cauca va11ey this year. Previous-
1y known on1y from Ar思entina and 
Brazil , thi 悠 fun草us causesεcabby 

1esions on petioles and leaflets 
result1n在 in leaf rolli袋里， 這istort1on
and defoliation. Work 1s in prog玄ess
on 1so1ation of the fungus; dete玄mina­

tion of losses an社 evaluation of the 
collection of 生﹒ 祉泣主主 for 芷esis­
tance ,. 

c) Dther minor diseases 挂etected

included: Leptosphaerulina or Pepper 
spot and a leaf roll syndrome associ­
ated with inva約 ion of 室。ots by 
Rhizocton1a species. 

At pre發ent the collect1on of e主ght

accessions of 主， 位旦旦主 主s bein息

evaluated for reaction to these 
diseases under controlle晶 con社itions.

lt 1s expected that more germp1asm 
w111 be avai1able in the near future 
to increase the variabi11ty in this as 
ye t:, s鶴a11 collect主on.
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Table 7. Effect of flooding on reaction of D ﹒。valifolium to P. cecidogenus. 

Well drained Periodic flooding 
+ lnoculum - lnoculum + lnoculum - lnoculum 

Accession Mean Mean Mean Mean Mean Mean Mean Mean 
vigor gall vigor gall vigor gall vigor gall 

rating rating rating rating 

350* 2.5 。 2.5 。 1. 5 0.1 1.0 0.1 
3666 2.1 0.5 1. 5 。 2.1 0.6 1. 3 。
3674 2.0 1. 8 1. 9 。 2.0 0.8 1. 0 。
3776** 1. 5 。 1. 1 。 2.3 0.3 0.8 。
3788 2.1 。 1.0 。 0.6 0.1 1.0 。
3793 2.3 0.5 2.0 。 2.6 0.4 1. 3 。
3794** 1. 3 0.3 1.0 。 1. 1 0.1 1. 1 。
13088 1. 9 。 1.0 0.5 1. 6 。 1. 1 。
13089** 2.1 0.8 2.1 0.5 1. 4 0.5 1. 1 。
13091 1. 3 。 2.0 。 2.3 0.1 2.0 。
13092** 2.9 0.3 2.1 。 1.5 0.6 1. 3 。
13093 2.1 0.7 2.1 1. 4 1. 6 。 1. 4 。
13098 2.1 0.3 2.0 0.6 1.8 。 1. 3 。
13114 1.0 。 1. 8 0.1 1. 1 0.3 1. 8 。13115 3.1 。 1. 3 。 1. 5 。 1. 1 。
13129** 2.1 0.8 2.3 0.3 1. 4 0.4 2.6 。
13139 2.3 0.3 3.3 。 1.0 0.1 1. 8 0.1 

* Control Gall rating: 。= no galls 4 many galls. 
** Promising accessions Vigor rating: 0 poor 4 = excellent. 

Table 8. Evaluation of reaction of selected accessions of Desmodium ovalifolium 
to stem-gall nematode Pterotylenchus 旦且坐旦旦呈 and wart disease under grazing. 

Grazing pressure 

GPI (Low) 

GP2 (High) 

Accession 

13092 
3776 
3794 

13089 
350 

13129 

13092 
3776 
3794 

13089 
350 

13129 

Mean* 
vigor 
(0-4) 

1. 1 
1. 1 
0.8 
1. 4 
1. 4 
1. 9 

1. 3 
1. 0 
0.7 
3.2 
1. 0 
1. 2 

* Vigor rating = 0 = poor; 4 excellent. 
** Gall rating 0 no galls; 4 = many galls. 
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Mean gall** 
rating 

(0-5) 

0.02 
0.0 
0.04 
O. 。
0.0 
0.03 

0.04 
0.0 
0.0 
0.0 
O. 。
0.04 

Mean reaction 
to Synchytrium 
wart disease 

(0-5) 

0.5 
0.6 
0.7 
0.6 
0.8 
0.9 

0.7 
0.6 
0.6 
0.2 
0.6 
0.6 



10. SOIL MICROBIOLOGY 

Durin在 1987 The Soil Microbiolo車7

Section has worke是 in three areas: 

主) Evaluation of the legu約e­
rhizob主um symbiosis. 

Il)泉。le of pre-croppin盔. phosphorus 
source and vesicular-arbuscular 
mycorrhizas in the growth and 
nutrition of tropical pasture 
species and in cropping system愁，

111) Evaluation of factors affectin革

H內 fixation and N mineraliza­
t宜。n rates in savanna soils. 

主編 EVALUATION OF THE LEGUME-
RHIZOBIUM SY被BIOSIS IN TROPICAL 

FORAGE LEG苦苦IES

This work 15 being carried out with 
the collaboration of a netwo主k of 
scientists working 主n Peru. Brazil. 
Mexico. Colombia. Cuba and Panama. and 
which is expected to expand to include 
other countries and institutiúns. The 
a1宜1 úf this netwúrk is to evaluate the 
effectivity of the legume-rhizobiu甜

symbiosis at different s主tes wit:hin 
the RIEP士 which represent a range of 
conditions with主n the impact area of 
the Tropical Pastures Program. The 
objectives of the network a玄e:

a)τú permit biolo草ica1 ni trogen 
fixat宜。我 (其到F) to be inc1uded as 
a legume se1ect圭副主 I evaluation 
parameter. 

b) To make rhizobial inoculation 
recommendations for tropical 
pasture le臨umes being used 
co宜llllercially in the different 
ecosystems and subecosyste誼g

covered by the RIEPT. 

c) To 進eter甜ine the extrapo主ability

of infor激ation rega堂是主n皂 nee是 to 
ínoculate dífferent legu且es and 
effectivity of particu1ar 
strains. 

血 workshop ， funded by the UNDP. was 
he1d at CIAT in Septe咽lber 1987 , where 
results of experiments carried out by 
the network participants were pre­
sented. Different aspects of the 
鹽ethodo1ogy were discussed 主n working 
group sessions. and plans for future 
work were 混ade. An audiotutoria1 unit 
entit1e是The Legu輯e-Rhizobiu訟 Symbioω

81s , which explains the principles of 
the 寶letho丘s being used in the network. 
wa悠 produce益 in Spanis缸 and wil1 
shortly also be available in English. 
together with a Method愁 Manual.

At each selected site a tlteamlt J COn­
sisting of at least one agronomi8t who 
works on 1egu祖e selection. and a 
microbiologist. are wúrkin器 together

to evaluate the 1e話。眼e-rhizobium sy田­

biosis. The network has been 
developed in co11aboration with the 
Bean P宮。gra由 and in additiωn to the 
six teams wo玄kin墓 。n fo主慈島e le在u點es ，

inclu挂es othεrs workin囂。n beans. 
Thu發 the partic主pants learn how to 
eva1uate BNF in both 草rain an泣 forage

1e在umes.

The work 18 carried out inβta臨es:

位路設且祖

Rhizobium stra主n isolf主tio泣. character­
izatio鈍. and production úf inoculants 
for a惡rono聰ic experiments. 



Sta草e 1τEvaluat10n of nee是 to
inocu1atë leg珊es 1n repre5ent泌的e

翁0115 ， breed主食在 for effect1ve 
no是ulat10n with native stra1ns (where 
necessary). 

Stage 2: Stra1n 扇e1ection for 1egumes 
which need 1nocu1ating; breed1ng for 
i回proved BNF (where necessary). 

Stage 3: Effect of other 主1m1t1n草

factors on inoculat10n response and/or 
B百F; on farm eva1uat主on of inocu1ants • 
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坐坐三-4

The rhbobiu聽忍。llection ha忽 been

div主de是 into 3 parts (車， B and C) on 
the sal盟 basis as use是 by the CSIRO (A 
= inocu1ant strains; B effect1ve 
strains wh1ch cou1d be used to 
subst1tute inoculant stra1ns; C = 
rest). 

Stra1n Recommendations 
On the bas1s of further 的train

sc.reenin草 work on a w1ιer ran惡 e of 
legumes and r忿忿揖lts from the network , 
some chan草es have been ma垂e 1n the 
stra1n reco惚臨endations for inoculat1on 
of Re窮ional Trials B. C and D. and 
other experiments of the Trop1cal 
Pastures Program. Table 1 shows the 
previous and current recommendat1ons 
("主" collection). 

strai紋 Character1zat10n
Further 當ork on strains wh1ch contain 
two c010ny for誼s has shown that th1s 
phenome訟。n ("益主誼。rphi甜') can be 
quantifie挂 and that the rate of 
chan草e between the two type也 (wet and 
dry or large and sma11) var1es between 
strains. Some strains show faster 
switching from wet to dry than from 
dry to wet , whe主eas others sho曙
sim11ar rates in both directions , or 
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sw1tch faster fro混 dry to wet (see 
堂ab1e 2). Deta11s of the method use謹
a玄e describe謹，海y Sylvester-Brad1ey et 
a1 , (1n press)'. 

The practical implications of this 
work are that stralns with dlmorphism 
must be distlngulshed from those 
containing stable mutants or those 
which are contaminated. The method 
岳escribed can be used for thls. 
說ore than half of the strains 1n the 
11惡n co王lect圭on demonstrate d1器orphisl益
(Table 3). 

笠坐三1.L
Selected data from Carimagua and two 
other s1tes w1thin the network on 
response of uninoculated leg咽制 to N 
fertilization are shown 1n Table 4. 
The responses of these le草U臨es were 
a主fferent at the three sites. For 
example the 1a踅囂e 是1fferences between 
the two ecotypes of D. heterophyl1um 
(349 an是 3782) and of C. acutifol1um 
(5568 and 5277) observed at Car知何咽，
were not 50 marked at Ca1abacito and 
Bayamo. The response to N of Le巡笠盟
1eucocephah 馴d 虫草rosema 脫胎紅盟主
was much 1ar皂er at Carimagua and 
Calabacito than at Bayl車租o. On the 
other hand Styl甜甜仿制 主經坐坐皇
室espon你是那ch 單位e to I畫 at Baya哩。

than at Car1ma草ua or Calabacito. 

These e1至peri祖ents show that the N 
nutritlon of legumes 1s an i凹portant:

factor when making select10ns on the 
bas1s of yield. and that effect1vity 
of native strains varles betweeu 
site.單純 For example 1ack of vlgor of 
stylosa位thes capitata has been 
ob發暐rve是 at many sites in the RIEPT 
and has not been att宮1buted 1:0 any 

了γSylvest位-Bradl句 R. Thornton , 
P. and Jones , P. (1n press). 
Colony d1morphism 1n stralns of 
Bradvrhizob1u'!D. App l1ed and 
env1ronmental Microb101ogy. 



Table 1. Strain reco咽mendations for inoculation in Regional Trials 章. C. D an是
othel' TPP expel't祖ents .. 

Reco甜甜軍是ed strain (CIAT No.) 
Le草U鵬@ Previous Current (1 9息告〉

(1987) Ciat No. Or1gin 

Arachis pintoi 3101 3101 C.plu鶴ieri.
Colo晶磊1a

Centrose緣a acutifolim冕 3101 3101 導，

C. bl'asi主ianu聽 3101 3101 fI 

c. macrocarpu體 3101 3101 fI 

c . pu.bescens 1670 3101 " 
Des單位。dium hecel'ocarl'..~'! 3主18 在099 CB 2085 
!h heterophyll珊 2毒6會 在。會9 CB 2085 
D. ovalifo1iu體 3418 在099 CB 20串5
Leucaena leucocephala 1967 1967 ST 71 , 

Australia 
Pueraria phaseoloi是@發 243再 3918 lJMKL 56 

。此 647)
Stylosanthes ca'pitata 810-1戶995，軒2138 995 Venezuela 
S.suianensis 11 品 103 CB 82 
Zornia 草lab 1'a 71 11 Stylosanthes 笠.l'..:..

Colombia 
Z. latifo1ia 71 71 " 

Table 2. Switching p1'obabilities of ten dimorphic Bradyrhizobium strains. 

S1N'itching Probab11ity " 10 
“ 3 

Predicted 
Pl'opo1'tion of 
wet cel1s at 

Strain 留et .. D1'Y Dry φWet 金哇uilibrium

2469 9.3 位 .2 0.021岳 a

3毒 II 12.5 1.0 0.0498 a 
1780 11.6 1.。 0.0忌75 a忌
2在34 11.3 2. 主 0.1845 a己
USD主76 37.4 13.7 0.2是2會 起

711 舟，再 6.4 0.5630 c 
毒在 12 12.9 18.4 0.5串串9 c 
3030 0.0005 11. 2 O.學會 25 通

2372 0.002 2品，再 O. 事998 d 
2383 0.002 2息 .2 O. 會99學 是
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思.rowth cate皂ories ，1n col1ection B 1n different Table 3. Propo主tion of 63 strains 
and which have sho習n 是主祖orphi6祖﹒

贅。n-Dimorphic去路怨說￡Growth 
Cate車。宜于 total % of 
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Table 在 Nee是 to inocl怠工ate fora惡e legu盟es in three 6011s fro點 Colombia , 
Panama & Cuba (se主ecte這 combina室主ons for co誼parison).

Bayamo. 

Cuba3 
Calabac主主0 ，

pazza2&2 

Carimagua , 
co1OEbia1 

Legume 

...............NRI4................. 

53 

主3

82 

53 

48 63 

晶。

65 

68 

7會

88 

56 

88 

再l

57 

Centrosema acutifolium 5568 

Centrosema acutifolium 5277 

Desmodium heterophyllum 349 

stylo揖nthee 主怒江茲至 102皂白

stylosan泌的主錢主您是

Des誼odium ovalifo工ium

1轟轟 1

35 77 56 350 
立會

14 

61 

56 

83 

岳9

38 

85 

74 

會曾00Pue主aria phaseoloides 

Leucaena 1eucocephala 

生旦旦旦堅強成悠悠旦旦造 5713

些旦旦竺型的性您認怠

17495 

4 76 53 438 

N yield cuts , 3 Field , 
DM yield cut , 1 Field , 

x 100 
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specific cause. The data shown here 
suggest that this 1ack of vigor may be 
due to the 1ack of appropriate 
inocu1ants. Further tria1s of this 
type are being conducted to obtain 
data from a wider range of sites and 
using more consistent method010gy 
(i. e. the tria1s wi11 be carried out 
in the greenhouse using soi1 cores , 
with more c10se1y contr011ed 1eve1s of 
fert i1ization). 

Stages 2 and 3 

Strain eva1uation in soi1 cores 
An experiment to test the host range 
of rhizobium st凹ins known to be 
effective on different accessions of 
Desmodium spp. showed that strain No. 
C工AT 4099 was effective on all the 
accessions tested , whereas some of the 
other strains were more specific 
(Tab1e 5). CIAT 4099 was a1so 
effective on severa1 accessions of D. 
ovalifolium (Tab1e 6). CIA'τ4099 was 
obtained from CSIRO , Brisbane (Dr. 
R.A. Date) as CB 2085. It is now 
recommended as a standard strain for 
testing on Desmodium spp. at a wider 
range of sites in the network. 

Fie1d eva1uation of inocu1ation re­
sponses (Carimagua) 

A fie1d experiment in a sandy soi1 at 
Yopare , Carimagua , showed improved 
growth of seed1ings of D. ova1if01ium 
13089 due to inocu1ati品(有gureττ
a1though even with inocu1ation , 
estab1ishement was very s10w. Two 
inocu1ation methods were used in this 
experiment. Since the seeds of D. 
ova1if01ium are so sma11 (600/g) on1y 
a re1ative1y sma11 quantity of 
inocu1ant adheres to each seed when 
they are pe11eted by the tradi tiona1 
method using a gum arabic s1urry , and 
50 g inocu1ant/kg seeds (i.e. 0.08 
mg/ seed) • A second treatment where 
1. 0 g inocu1ant were mixed with 
sawdust and app1ied/10 m of furrow 
before p1acing the seeds on top was 
inc1uded in order to determine whether 
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the traditiona1 inocu1ation method 
1imits inocu1ation response in D. 
ova1if01ium as compared to this 
heavier inocu1ation rate. The resu1ts 
indicate that the heavier inocu1ation 
rate gives a somewhat better response. 
However , pe11eting a1so gave a good 
response and is more practica1 than 
inocu1ation in the furrow. 

At the same site another experiment 
with seven forage 1egumes showed that 
a1though the response to inocu1ation 
was marked in some cases , the response 
to m01ybdenum was sma11 or even 
s1ight1y negative (Figure 2). The 
source and rate of m01ybdenum used 
(400 g Mo/ha as ammonium m01ybdate) 
shou1d not be toxic to rhizobia. It 
therefore appears that Mo did not 
1imit estab1ishment of most 1egumes in 
this very sandy soi1 (N minera1ization 
was contr011ed by sowing a grass 
(Me1inis minutif10ra) in a1ternate 
rows with the 1egume). There was a 
s1ight response to Mo by S ﹒且已旦旦，
and any response of D. ova1if01ium may 
have been masked due to its poor 
estab1ishment. A Mo response in D. 
坐坐主且些m has previous1y been 
detected in, a greenhouse experiment 
(CIAτ1986刁 A s1ight Mo response 
may therefore occur with these two 
sma11-seeded 1egumes. Carimagua soi1 
is being ana1ysed for its tota1 Mo 
content. Experiments carried out by 
ICA with soybeans in the Piedemonte 
region of the L1anos Orienta1es have 
a1so shown no oor a s1ight1y negative 
response to Mo-. 

Inocu1ation reSllonses at other sites 
1n the network 
Data from the Costa de Chiapas 
(Mexico) , Itabe1a , Bahia , (Brazi1) and 
various sites in centra1 Panama have 

}j Annua1 Report 1985 , Tropica1 
Pastures Program , p. 217. 

2/ Persona1 co田nunication ， Dr. Luis 
Fernando Sanchez , Head , Soi1s 
Department , La Libertad , 
Vi11avicencio. 



Table 5. N yield of 7 ecotypes of Desm盟主um spp. inoculat吋叭的 rhizobium

stra1ns and grown 1n undisturbed s011 cores (MSPT 240). D1fferent letters 
represent 5i臨nlflcant differences wlthin ecotypes. 

D. oval1fol1u1D B. heterophyllu1D b. heterocarpon 

STRAIN 13089 350 3788 3品嘗 3782 365 37息?

.. .. .. .. • .. .. .. .. .. .. .. .. ..‘..................... .mg N/core................. ~‘看.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
2469 13.7c 24.5ab 26.8b 42.7至 32.6b 28.8bc益 1主.會c是

2主34 31.7a 28.4a忌 30.7b 57.2e 50.5a 在 2.2ab 主3.8b

1金會 1 品 .8c 2龜 .3ab 2會 .7b 79.4是 39.8ab 25.5c益 19.2c 

2335 立告 .1bc 2S.9ab 27.0b 串串 .9益 37.7ab 29.3bc是 12.5c是每

3101 3S.7a 主主 .7b 38.3b 105.8c 4 1. 7ab 30.2bcd 7.0de 

3在 18 30.0ab 25.6ab 37.9b 138. 會b 49. 雪a 36.5abc 3.8e 

4099 3昏 .9a 3巷，警鐘 51. 9a 15主 .6a 49.5a 占4.9a 44.2a 

- inoc. 18.2c 10.7c 13.4c 26.3g 3 1. 3b 15.7d 12.2cde 

τable 6. Evaluat10n of 3 preselected stra1ns on ecotype5 of 旦旦旦坐um ov且且已主um
1n cores of Carimagua 8011 (1Og N/core). Different 1etters represent statistical 
differences within ecotypes. 

INOCULANT 
---“W耐悶悶叫“--耐枷翩翩仰--------帥"叫““闖闖闖呵呵-明僧----------------------的“ω-

ECOTYPE 心工noc 2434 3也 18 高099

377岳 39.33b 9 1.68a 事4.71a 雪1. 57a

37雪4 3息 .69b 100.73a 104.77a 112.08a 

13089 在0.22b 102.20a 107.27a 102.38a 

130會2 5岳 .13b 100.47a 10在 .11a 105.29a 

13129 吾吾 .05b 會7.29a 事2.警告a 105.46a 
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shown 81草nificant responses to inocu-
1ation of kudzu , although not always 
with the same strain. In Pana器怠，
激arked responses to 色。th inocu1at圭on

an是 Mo app1ication were observed 主n

kudzu and 告泣起皂扭 扭悠悠紅pum.
These resu1ts have stimu1ated interest 
in co甜mercia1 inoculant pro岳之lction in 
Pana聽蓋率﹒ ln Puca11pa , Peru , responses 
to inocu1ation of D. ovalifoliu妞 P.

Phaseoloide~， ~. 益主豆豆豆rτ品已
設立主主旦主主王E主m were not significant. 
However ，聽arke謹 deficiencies of other 
nutrients occurred in this experiment , 
and it should be repeated. In Pinar 
del Rio , Cuba difficulties w主th estab­
lishment of a fie1d experiment 
occurred due first to f100din惡 and

then to drou草ht. F圭eld experi恥ents

were a1so 10st in the Costa de 
Ch主apa愁， Itabe1a , and Pucal1pa due to 
a wide range of problems (quail愁，

綿綿， 訂閱ght ， accidenta1 burnin草

etc). Ho叫ever ， scientists 主rom a11 
participat1ng 1nst1tutions except one , 
were able to present 80me data at the 
workshop. 

位法又主

Furthe玄 studies on freeze-drie是 inocu-

1ant8 have confirmed that 1怠。rtality

durin草 freeze-drying i8 often less 
than 50% of the cells 1nit1a11y 
p:raent 1n the via1 , 1eav1ng at 王怠ast
10. V ce11s , which 主s adequate for 
inocu1at1on of 1 kg see是怠 A mediul泣

containln草草工ycerol and a hi器h concen­
tration of yeast extract (Ba1atti , 
personal co由mun1cation) gave five 
times more ce1ls in the broth than the 
trad1tional yeast 穆a玄mito1 mediu訟， and 
this 丘ifference was ref1ected in a 
1arger number of ce11s per v1a1 after 
freeze-益ryir三島 (Tab1e 7). However , 
hi事h morta11εy during 發torage after 
E玄eeze-drying has been observed in 
8 0me cases. Further test1ng 1s needed 
to determine factors affecting 
surv1va1 during storage. Freeze-dried 
inoculants wi11 therefore no 101室里er be 
吐 istributed in the network unti1 these 
prob1ems have been s01ved. 

10…9 

When reconsrituted in peat and mature是
for a week , freeze-dr圭e是 rh1zob1a
showe是 good recovery , re起錢全是1ess of 
the suspending a草ent (Tab1e 8). A 
co都學aτison of surv主.va1 of rhizob主a on 
seeds using inocu1ant made with 
Australian and Co1ot農bian peat showed 
better surviva1 with Austra1i~n peat 
(Table 9). However , over 1 。可 ce11s

were present per seed after 3 days 
even with Co10mbian peat , wh1ch 18 
pro每星lbly adequate. 

A1ternative stickers and coatln惡s to 
the trad1tiona1 gum arabic and rock 
phosphate 聽ay be needed due to h1gh 
prices or unavai1abl1ity of these 
p玄。ducts. Tab工e 10 shows that Ca1fos 
used as a coatin起 agent i5 tox1c to 
rhizob1a. However , mo1as5es aS a 
sticker , and/or cha主coa1 as a coating 
agent 聽ay be acceptab1e sub鈴titutes.

On the other hand , charcoa1 ，已eing
b1ack，也ay not support good surviva1 
in the fie1垂 if inoculated seeds are 
1eft 1ying on the 90i1 surface in 
direct sunli草ht. Further studies are 
therefore needed to select suitable 
a1ternative coatin草聽見teria1s to rock 
phosphate , which is not genera11y 
available. A coating materia工 i5

1ike1y to be necessary , since 主nocu­
lated seeds are often mixed direct1y 
with fert111zers such as Calfos. 

主nother prob1em wh1ch has ar1sen with 
use of inocu1ants on farms is the need 
to inocu1ate ve思念tat主ve mater1al of 
但史且呈拉茲瓜 for which sufficient 
quant1t1es of sexual seed are not yet 
ava11able. Experiments at Carimagua 
have 自hown that where stolons are 
planted at a distance of 75 cm , in 
fur宮σws 75 cm apa宮t ， 1 kg 1nocu1ant/ha 
18 suff主cient to obtain an inocu1at10n 
response e.g. for 1000m of furrow , 750 
stolons and 75 g (one packet) of 
inocu1ant are required. 

In one experi祖ent two sources of 
ve藍色tat1ve material were used (Pista 
and F1stu1ados) and different 
suspen通1ng agents for the inoculant 
were co鳴pared. 宮主革ure 3 shows that 



Table 7. Mortality of rhizobia on freeze-dryin草 using methyl cel1ulose S5 cell 
support. 

Dste % death on 習o ./visl sfter 
freeze-dried Strsin freeze-dτying freeze咖drying

10 Fe忌. 87 3101 76 3.3 x 109 

18 Feb. 87 2毛主4 起3 1. 4 x 1010 

17 Feb. 車? 71 14 6.9 x 107 

24 Feb. 87 3101 75 1. 3 叉 10 10

10 法sr. 87 2毒吾吾 54 1. 1 x 1010 

在 Mar. 87 2183+9學5+870 會9 1. 1 x 1010 

18 Mar. 87 1670 5在 1.8 x 1010 

18 Apr. 87 243品* 43 6.5 x 1010 

10 Apr. 87 3101* 50 5.7 x 1010 

2再 Apr. 87 4099* 3事 5.8 x 1010 

* tfSa主atti" (glycerol) growth medium 

Tsble 8. Visble cells of rhizobium strsin C王AT 2335 in vacuum sealed freeze-dried 
preparations with d1fferent suspendin草綠草ent怠， and 0軍le week after reconstitution in 
sterile Australian pest. 

Suspending A車ent Rhizobia/Vial 

Tap 留ater 14.4 + 6.8 x 109 

Distilled Water 19.0 司令 5.4 x 109 

1 % Sucrose 9.4 司令 3.6 x 109 

10% Sucrose 12.6 + 1.4 x 109 

10-10 

Rhizobis/Packet 

of Peat (72g) 

27.4 + 10.8 x 1010 

毒8.2 + 27.4 x 10 10 

29.5 + 3.6 x 1010 

36.0 + 5.單 x 1010 

Fo主是

lncrease 

19.0 

25.4 

31. 4 

28.6 



Table 9. Survival of rhizobia (Strail主 CI主T 3101) i紋的stra1ian and Colo為bian peat 
in the packet and on see傲。至 $tylo參觀th船主投怠笠笠﹒

Peat Source 
賞。. rhizobial 
g. inoculant 

頁。. rhizobia/seed 
o days 3 days 

z 
叫rviva1

Austra1ian 1. 74 x 109 

1.86 x 10事

5.7 x 105 

8.0 玄 105
2. 會 x 105 

2.axl94 

50 

Colomb主an 3.5 

Table 10. Effect of sticker and coating on survival of rhizobia (Strain CIAT 3101) 
on seeds (Austra1ian peat). 

Le囂ume Sticker Coatin草
必lizobial

每ee是

(0 days) 

% Survival 
on See是
(3 是ays)

C‘史悠控旦旦盟
Capica 
Capica 
Capica 
Capica 
Capica 

車U祖 arabic

gum arabic 
gum arabic 
gu祖 arabic
祖llk

錄。1a怨怨es

rock phosphate 
rock phosphate 
charcoa1 
calfos 
charcoa1 
charcoal 

9.lxlo? 
1. 3 x 10: 
3.2 x 10: 
6.8 x 10:' 
2.1 x 10: 
1.會 x 10~ 
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after thirteen weeks a11 three 
suspen謹圭ng agents (可Jater ， gum arab圭c

and mo1asses) appeare是章。 be effec­
tive. Howeve玄 wate-r在ave somewhat 
inferior ylelds , whereas 咀01asses was 
better than or similar to gum arabic , 
indicating that m01asses could be used 
as an alternat主ve to gum arabic when 
this is not available. 

I1 - THE ROLE OF PRE-CROPP1NG , 
PHOSPHORUS SOURCE AND VESICULAR­

ARBUSCULAR MYCORRHIZAS IN THE 
GROWTH A1草草 草UTRITIO贅。F TROPICAL 

F血STURE SPECIES 嘉軒D 1N 
CROPPING SYSTEMS 

This EEC-funde是 collaborative project 
was initiated to investigate the ef­
fects of p主eωcroppin草 on the popu1a­
tion dynamics of native an是 int芷oduced
vesicu1ar-arbuscular mycorrh主zal (VAM) 
fung主 and the 扇ubsequent growth of 
crop and forage 1egume餒， τhis changed 
the emphasis of p主evious work (CIA'τ 

Annua工 Report翁 1982吋5) on V船主nocu­

lation to the potent主a1 m亂nipulat主on

of native popu1ations for the benefit 
of mycorrhizallyωdependent pasture and 
crop species. 

Evaluat10n of field trials e發tablishe益
in July 198忌 at two s主te5 in 
Carimagu皂， La Pista (24% sand) and 
Yopare (40% sand). continued through­
out 1987. 

Stage 1 (Ju1y 1986 -血1>r11 1987) 

Cass3ov 3o (cv. 師認 7 7) .制rgh祖 (cv.

5DX). tropica1 kudzu. Brach給ri30

坐位且笠草呈 (CIAT 6133) and kudzl豆豆﹒
挂主泣旦旦ra in associ3otion were 
e治t30blished 30s the origina1 pre-crop 
treatments at two sites 印刷ldy-clay) • 
These were inocu1ated or non­
inocu1ated (+賞。r -M) with a VAM 
in陣cu130nt of Glomus 揖anihoti5 and 
GI01Dus occul tu瓢 (1:1) ， 3010ng with 
互ither Huila 古ck phosphate (RP) or 
triple superphosphate (SP) a8 
P-source惡﹒ Each pre-crop received 
its reco田mended fertil圭zer regi臨e ，

whi1st kudzu was inoculated with 
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rhizobial 移train CIAT 2434. There 
were two savanna contr01s , one of 
untouched savanna and the other 
receivin草 the sor草hu扭 fertilizer

re車主由e in broadcast for盟， again with 
RP 30n是 SP treatment翁 There 苟iere four 
replicate blocks at each site. 

sta揖e 1I (May 1987 - September 1987) 

Pre-crop treatm叩t p,1ots were divided 
in two (2 x 10 m伽) with one half 
帥wn to the crop le窩棚e CO'耐pea

(且聽是 雙酷拉峙泣30 cv. Cabeci ta 
Negra) , and the other to for 3oge leg咽e

sty10santhes capitata (C1Aτ10280). 
Half of the f忽rt主主 ized savanna plots 
from Stage 1 were a1so sown to the 
1egumes and desi臨nated sav3onna-喜岳

(RPlsp) treatments (the other h30lf 
remaine是 as fert主lized s 3ovanna); 
similarly half of the non-ferti毛主zed
savaτma plots received 20 k惡 ha ~ P 
as either RP or SP (des主皂，nated

savanna-單7) 30nd sown with cowpea and 
三.單已旦控 (the other half rema1ned 
as non-fertilize是 8avanna). Al1 
treatments received a minimu祖 ferti1-

izer application (w1tho收 P) to 臨xi­

mize the p08發ibility of observi綠草

direct responses to VAM infect主on and 
to a5綠色59 possible 玄es1dua1 effect怠 。f

the RP source applied in Stage 1. All 
treatments a190 received the rhizobial 
stra主n CIAT 2434 applied a8 a sp主ay.

τhe f0110wing pre-cropping treatment懇

切ere therefore establishe垂 t

B﹒坐旦旦旦旦是
Cass30va 
Kudzu 
E終是zu + B﹒且包給終堅呈
Sor草hu鹽

Savanna-86 
$帥部n3o-87

Pre-crop nutrftio怒. yields 30nd VAM 
主nfectioD

位錢三三
The complete 30bsence of VAM infectio實E
in -~生 ca9sav3o roots after 50 days was 
associated with stunted growth of the 
plant發 an是 yellowin章 。f the foli1輩革e ，



especially with RP (Figure 4). At 
this stð草e +M p1ants Were twice the 
height of co哭!Fspondin臨咽'M plants. 
Fifty kg N ha 必 wa8 applied to a11 
treatments essentia11y to prevent 
death of 吋M p1ant8 an是 8ubsequently -M 
plant growth ímprσve謹， parallelin在 a
rapid increase in VAM root ínfection 
(Figure 4) • Thís lack of early 
ínfect圭on was caused by the low 
nt雌be芝S of V且M 1nfective propagules 
(8pores and 1nfected root fra伊ents)

found 1n these 8011發 and the sparse 
root system of -M RP plants , possib1y 
accentuated by the extre扭ely h1gh 
rainfall 1n Car1magua 1n 1986. 1n 
contrast -M kudzu (Figure 4) , B. 
坐史訟至eura and sorghum (RP/SP) a11 
became infecte進i soon after ge玄訊主nation
because of their more extensive root 
systems , although 1nfect1on was 
草e室主erally significantly lower than in 
the roots of 1吾1 plants (Fi惡ure 4). 斗直是
kudzu plants , however , signif土cantly
outyie1是ed -M plant發 at the 1主 week

harvest at Yopare , the same non­
significant effect bei綠草 noted at La 
Pista (Tab1e 11). The same result怒
Were recorded for kudzu in associa叫

tion. Yíelds of foliage of 州至­

dicty旦旦旦 were a180 higher th棚"法

p1ants after 14 weeks but this effect 
was not significant. As with cassava 
ear工.y stuntin草 of 枷M RP sorghu臨

compared with +M p1ants was a1so noted 
up to 50 days after sowing. This 
again was a11eviated by the second 
pa古t of a split application of N an是
K, a1though the effect was reflected 
in the fina1 t雄主vest data (October 
l 雪8岳) where +M p1ants (RP) produced 
significantly more seed than -M plant發
(Tab1e 12). The ea主1y respo室主發es to 
inoculation in cas診ava had 尋圭啞inished
by fina1 harvest after 10 months 
(April 1警車7) ， however +M plants pro­
duced 81草nificant1y more propagative 
stakes per plant (SP) , ta11er p1ants , 
在reater total root production (SP) and 
root weights (RP) (Table 13). At this 
t主.me there we玄e no significant “ fferences iαyields between !. 
dictvoneura treatment謗 a10ne or in 
association. Simila玄 1y for kudz位，
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although SP plants significant1y 
outyie1ded RP p1ants. This 
d1sappearance of the VA血主noculation

effect after 6“ 9 months supports 
ear1ier work (CIAT TPP Annual Reports 
19串串-85) which showed s主也i1ar results 
社th kudzu an謹坐坐必單單鉛巴虫笠 1n
Carimagua. lt shou1是 be note益，

however , that there was significantly 
圭ncreased nutrient uptake of a11 
e1ements by +M kudzu p1ants with the 
SP source 愁。urce over the f irst two 
harv帥ts at Yopare (Table 14). The 
effect of the significant1y increased 
t恥-uptake by +M kudzu with SP at Yopare 
reflecte是 higher shoot concentrations 
of this e1ement. Recent work has 
su串串ested that this syner思主stic re­
sponse of dua1 VAM/rhizobia1 inocu1a­
tion is due tαincreased supp1y of 
nutr主ents such as P by the fungus to 
the nodu1es as w生11 as uptake of 幫
po的 s1b1y as NH,.' from the soi1. 
Th主終 主主equent1y ~ observed effect in 
forage legu祖es deserves further study 
1n sandie主 80i1s in Ca玄imagu緣， such as 
Yopare and A1e思ria ， where depen是ency

棚 the V馴 sy紛紛s1s appears to be 
盔reater ... 

Stage 11 (1987 planting) 
No 8i草nificant effects of VAM inocula­
tion or P-source , app1主ed to the 
pre-crops in 198巷 on vegetative 
growth of cowp臨如是 s. 想且認豆豆 were

note益， however cowpea p1ants with SP 
produced significant1y 攏。 re see地i than 
those with RP across a11 pre-crops. 
Resu1ts presented here , the玄 efore ，
represent p吉 e-crop treatment effects 
a10ne. A11 preωcrop發 significant1y

increase謹 VAM infection 1evels in the 
roots of both legt甜les compar創d with 
savanna contro1s (Table 15). This was 
ref1ected in resu1ts of harvests of 
both 1e草umes where fresh weight yie1ds 
of the savanna contro1s (8岳 /87) were 
significantly 1ess than either that of 
cassava , kudzu or sorghum (Tab1e 16). 
The improved growth of these 1e草umes

fo11owing cassava a艾滋 sor臣;hum crops 
cou1d be exp1ained 主n ter祖筒 。f their 
higher fertilizer 1nputs in stage 1 
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咿I
Ta老 le 11. Dry wei草ht yields (kg ha ') of kudzu fol主age after 1 轟 weeks at La Pista 
and Yopare. 

Treatment La Pista 

* +鼓RP 5串5b

需注RP 占40b

一~ MSP 2350a 

- MSP 1953a 

a - Poor establishment due to above average rainfall in May“ July 1986. 

* - Means within a column with different letters are significantly 
different (P < 0.05). 

RP = Rock Phosphate 
SP = Supe玄phosphate
+M = with V在M inoculation 
“ .M without VAM inoculation 

-1 
Table 12. Dry wei皂ht yields (kg ha ') of sorghuro see是 and foliage for 
combine挂 La Pista!Yopa主e data. 

Yopare 1 

* 460c 

215d 

1533a 

E毛3b

τreatx位ent Seed Foliage 

+ MRP 

- MRP 

+ MSP 

- MSP 

* 1023b 

375c 

2648a 

2428a 

1595b 

1688b 

2713a 

2445a 

合 - Means within a column with different letters are 91喜悅ificantly different 
(P<O.05). 
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combined La Pista!Yopare 

D.W.(kg) 
roots 

F.W. (kg) 
roots 

F.腎~ (kg) 
foliage 

10 攏。nths growth for 

Total 
rúots 

cassava after 

Cú盟臨rcial

roots 

是ata of 

習。 .Stakes

per plant 

Final harve彩電

Height 
(c亞)

Table 13. 
data. 

Treatment 

3.0c 8.8c 4. 吾吾37c 18c 1.命c102c F 菸RP

3.8b 11. 4b 5.1b 高8c21cb 1.2c 114b + MRP 

5;8a 18.0a 9.1a 72b 31a 2.3b 121ab 伊 MSP
H
門γ
M
叫

6.2a 19.5a 10.2a 103a 2位ab2.9a 129a + 1哇SP

< 0.05). (P significantly different are letter * Means within a cúlu血n with different 



Table 14. Rutzient uptake (kghaw1)of kudzu foliage durin島 stage 1 at Yopare. 

頭utrient

N 

F 

K 

Ca 

Mg 

Treat睡ent

- MRP 
+ MRP 
甜苦{SP

+ MSP 

編 MRP

十 MRP

- MSP 
+滋SP

硨經RP

÷游說P

- MSP 
+ MSP 

ωMRP 

+被竄?

- MSP 
+ MSP 

- MRP 
+眩RP

- MSP 
+証SP

14 程eeks

5.75 是會
1主 .10 c 
23.00 b 
43.80 a 

0.50 d 
0.65 c 
1.18 b 
2.32 a 

1.85 c 
4.25 bc 
6.15 b 

11.50 a 

2.02 d 
4.19 c 
8.20 b 

12.41 a 

0.45 是

1.05 c 
1. 80 b 
2.75 a 

31 Weeks 

27. 品8 ab 
24.34 b 
31. 72 ab 
3已 .58 a 

1.07 ab 
O. 在o b 
1. 35 a 
1.46 a 

9.98 a 
10.32 a 
孽 .29 a 
9.51 a 

5.50 ab 
4. 主5 b 
7.06 a 
悉 .04 ab 

2.05 a 
2.05 a 
2.18 a 
2.66 a 

* Me制15 within a <:01'毛主觀， with d主fferent letters (for each 盟主trient) are 
5i單純ificantly 垂ifferent (P < 0.05). 
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τotal 

33.53 c 
3息，冉冉 C 

5主 .72 b 
80.3日總

1.57 c 
1.45 c 
2.53 b 
3.78 a 

1 1.串3 c 
14.57 bc 
16.。在 b
21.01 a 

7. 52 c 
8.64 c 

15.26 b 
18.45 a 

2.50 是

3.10 c 
3.98 b 
5.41 a 



Table 15. Perce認ta草e root length infected (% 1) of Co~ea and Stylosanthes root 
syst棚s six weeks after sowing - Analysis using comblned La Pista/Yopare 是ata.

ijiiei 

主Z C~ea E Z Stylosanthes 

a 已5Ku挂zu/Brach主ar主a* a 58 Kudz級/嘉rachiarla

65 a 

62 a 

Cassava 

Brachiarla 

55 a 

主主 a 

哀udzu

Brach主arla

Cassava a 61 Kudzu 50 ab 

a 57 Sorghu百在5 b Sor在hu喃

47 b Savanna - 86 c 36 Savanna “思?

43 b Savanna - 87 c 31 Sav缸lna 卸思苦

slgnlflcantly dlfferent 

Table 16. Fresh welght yields of cowpea foliage (6 weeks) an吐 seed ， (10 weeks) and 
stylosanthes foliage (13 weeks) following pre-crop treatment (g.m.-L) _ Analysis 
using combined La Pista/Yopare data. 

letters are Means within a column with different 
(P < 0.05). 

* 

Stylosanthes 
Foliage 

Pre-crop 
Treat臨ent

旦公袋里是
See尋Foliage Pre-crop 

Treatment 

是 13 a 
在告會 a 

329 b 

Kudzu 
Cassava 
Sorgh也揖

惡3 b 
81 a 
串2 a 

也
實

c

a
b
k
υ
 

250 
211 
184 

22串 c

228c 

219 c 
216 c 

Savanna-87 
Ku是zu/
Brachiaria 
Savanna叫車已

Brachiaria 

再 7 c 
在8 c 

cd 
是e

158 
131 

Sorghum 
Cassava 
Kudzu 
Ku忌Z程/

Brachlarla 
Savanna-87 

cd 
d 

3惡

31 
127 是e

111 e 
Brachla室主8
至忘志高苟言

slgnificantly dif-are Means withln a column with different letters 
ferent (P < 0.05). 
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(e. 甚. 11me , P and N) compared w主th the 
pa挑ure species 吏。您必詔竺笠笠 The
latte室， however , alone and in associa­
t主on with kudzu appeared to have a被

inhibitory effect on subsequent 工e革結路e
草rowth (Tab1e 16) which cou1d not be 
exp1ained in terms of 1ack of V.必1 in­
fection (Table 15) or nodu1ation. An 
analysis of 50i1 under kudzu and B. 
且必yon笠豆豆 plots revea1ed 1itt1e di卜
ference 1n nutrient statt主5 apart fro髓
higher 1eve1發 of N-NO~ un是er the 
form釘﹒官he possib i1ity exists th斜

certa主n brach1arias may 1m徑。bi11ze 賢

(see CIATτPP Annua工 Report Micro­
biology Section 1986) , a1ter 愁。11

microf10主a1 populations , produce 
toxins or physically change the soil 
environ訟ent in SOme way which i5 
detrimental to subsequent 1e草ume

growth. 

?玄e-crop effects on V主M spore 

E望已位訟法

Figures 5-9 show the changes in total 
VAM spore populations and tho發e of 
individual species through the 15 
month trial period in the top 20 cm of 
soi1 under different crop and savanna 
t玄eat那ents. Resu工ts presente是 are the 
means of co怨起ine是 data for RP an挂 SP 
treat，第ents in each pre-crop t宮發at說ent.
V主M inocu1at土on 1ncreased total 8pO主e

nu軍tbers 1n the s011 at both sites 
after 5 蹄。nths compared with the sa­
vanna contro1 (RP ISP) (Fi缸ures 5 and 
6). Sorghum , howeve宜， was especia11y 
efficient at increasing spore numbers 
at La Pista 1n “ .M plots chiefly due to 
the st1mu1ation of the nat1ve G. 
注2垃您如是lor 坐笠10sp盟是位泣盟主立主
主60工ate6 (Fi草ure 7). 5i聽ilar1y ~也

plots containe挂 a hi惡h proport圭on 0玉
皇﹒終結社豆豆， probably the i咎。1ate use是
in the original 主noculant. At Yopare 
kudzu produced the hi草hest total spore 
popu1ations in -M plot息 Cassava
selectively increased the introduced 
G. manihotls isolate 1n 緝令.M plots at 
both 立在Eτ(Fi那凹的 It should be 
noted that -M cassava p1ants with SP 
sti您認工ate是 spore prod也ction of 
位經投怒位主笠蠶豆訟法呈 at both sites 
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after 5 田onths.

After 10 !怠。nth悠 (Apri1 1會87) ， at the 
end of the 是 ry season , spore 
product主on declined dramatica11y at 
忌。th sites and 1n both +說是m是 ωM

plots , an effect a160 noted in the 
Kenya單 savannas (Newman et a 1. , 
1986)< 付igures 恥的. 一 … 

After 15 months (late September 1987) , 
fo110win草 the cowpea ha室vest ， total 
spore nu輯bers had dec1ined further at 
La Pista , howeve言 a11 pre-crops 
supported hi惡her populations than the 
savanna controls sown to cowpea an是

the native savanna even in -M p10ts 
(Figures 5 and 6). At Yopare spore 
production after cowpea wa6 greater 
than at La Pista , with kudzu sup­
port1ng the highest tota1 population 
fo110wed by sorghum 圭n both ~哩哇 and -~1 

p10ts (F1草ures 5 an是 6). The +M kudzu 
p10ts contained a substantial com­
ponent of E. co主坐坐您是/今盤誰是主/主­
mo主 row昌平 spores (m由rpholo草ica11y very 
s1且主 1ar) at 尪oth s1 tes (Fi藍ure 9). 

E﹒您給拉um appeared to be the most 
persistent of the two i.ntroduced 
speci悠悠 in terms of spore surviva1 at 
both sites (Figures 7 and 8). Spore 
absence , howeve室， does not necessari1y 
sign1fy the comp1ete absence of a 
species s主nce infected root frag也ents

often constitute the pri揖ary source of 
VAM inoculum 土n the f1eld. 

This work indicates a certain degree 
of plant specificity for VAM species 
in both introduced and native popu­
工at1ons. This was supported by 
sa點plin草 a 1e惡ume 1n savanna trial 
e翁tabl1shed by the 主gronomy

(Cari盟&必1a) sect圭on (級 ite是 in Yopare) 
during 1986. Ten different forage 
legu揖es and the nat1ve savanna were 

11 NEWMAN , E.I. , CHILD , R.D. and 
PATRICK , C.M. (1986). 
Mycor主hizal infection 1n grasses 
of Ke甸的制vanna. 些旦旦公 of
主泣丘泣，卒， 11月-1183.



Fi惡.ures 5-9 

LEGE苦D

(+) V立M inoculation 
(-) non-inoculate是

SV untouche是 savanna (RP !SP) 
器已 savanna-86 (RP!SP) 
87 savanna-87 (RP/SP) 
S sorghu祖

C cassava 
K kudzu 
KB kudzu/!!.﹒笠旦到您忠呈
B B﹒位泣旦旦旦旦

5M 5 month的
10M 10 months 
15說 1S 祖onths
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sampled in 車.ug.ust 19車 7 to inve終ti在ate
the v，主吾1 spore populations 1n the 謬。主1.

說esults showed that near工y 50宮 of the 
spo自 population below Ta虫恆駐
巴語法旦控~ (CIAT 1327岳) consisted of 
scutellospora 世竺2革盟主﹒ Stylosanthes
毆語法授主呈 var. 但旦旦控盟 (GIAT 2031) 
and Desmodium incanum (G工AT 13032) had 
88% and 74% of their spore popu1ations 
consisting of G ﹒旦旦主盟﹒ All pl酬ts
sampled had higher total spore numbers 
than the native savanna control , 
whilst a11 three Centrosema spp. 
sampled , C. acutifolium (CIAT 5277) , 
C. arenarium一 (CIAT 5236) and f.. 
brasilianum (C工且T 5234) supported 
a1肥ost identica1 spore pop叫 lations in 
both number and species. 

The "qua工1ty against quant1ty" aspect 
of 鴨綠1pu1ate是 V主M populat1ons nee進e

furthe吉 1nvestigat主on S主nce it 1s 
8t111 怨言lcertain ， fro經 these resu1t更多，

if mere1y 圭ncreas主ng tota1 V主M popula的

tions is suff主位主ent for subsequent 
crops to 在ain maxi激U臨 benefit fror益 the

symbiosi綴， or if 8timu1ating efficient 
in益ividua1 VAM spec主es W主thin popula­
tions could further increase the 
response to VAM infectíon. Future 
research shou1d therefore investigate 
the effect of íncreasing numbers of 
individua1 species w1thin the native 
popu1atlons , in non-steri1e 80i1 , 
fo l1owed by bioassaying the manipu-
1ated species with VAM-dependent 
p1ants such as cassava and forage 
1egumes (e.g. kudzu) to find the 
efficient VAM species (some 主nforma­

tion 1s already ava11able from ear1ier 
stu是ies CIAT Annua1 Reports 1982-85). 
Thls wou1d have to be done in 甚if­

ferent s011 types but screen圭ng cou1是

be 1nítlated ln 車reenhouse st也是主es.

The deter強inat生。設 of which plant hosts 
sti臨rlate which VAM species 主a

different soi1s could easi1y be 
accomp工主shed by sa實lP l1n草 fle1d trlals 
and tf on-f ar妞H crops an挂 pastures
already established. 

Manipulation vs. 1noculation 

These resu1ts ínfer that pre-cropping 
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can alte主 and incre~三se native VAM 
popu1ations 主n t:he acl拉 圭言lfertil位

愁。i1s of the L1anos. Sorghum can 
inc主ease spore popu1ations 創立社 produce 
sufficient soi1 inoculum to increase 
VAM infection in a subsequent crop 
even with a four month dry season in 
between. This , rather than kudz\且，
cou1d be considered as a potentia1 
crop for "opening-upU savanna eco­
systems , on a sma11-scale , to aid the 
subsequent establishment and early 
臣rowth of improved pasture species. 
Alternative1y , dua1 inocu1ation of 
forage legumes w主t:h efficient VAMI 
rh1zobia工 ínoculants cou1d be 扭。re

suited to the small-farm subsistence 
學yste聽s characterist主c of areas such 
as Mon忌。務。 in Cauca , a1so on aci益
發oils. 留ith the 主ncreasing inte主est

1n inte草rate這 crop/pasture syste血s on 
these poor 80115 both 誼anipulat主on a室主是

1noculatio位 of V.主M fungi cou1d be 
considered worthy of incorporation 
:tnto a島ronomlc practlces to aid growth 
and establish四ent of VAM-dependent 
crops 臨d/or forage legumes. 

III "“ FACTORS AFFECTING Nn FlXAT王ON

AND N MINERALIZATlO個 RATE5 1N 
SAVANNA 501LS 

An experiment de6igned to measure N 
m1neralization rates in 60i1 from 
under Brachiaria hu臨idicola ， B. 
且必紹間也立 and B. 全蛇咬盟s w1th and 
without N fertilizatio訟. in associa­
tion with 性您說皇位旦旦主 and from 
b 叫法泣 alone showed very low rates 
in a11 treat臨ent銬 The on1y treat阻ent
which showed appτeciÆ至ble N m主neraliza­
tion was bare p工ou草hed 寢。 i1 kept free 
of wee是 s. The objective of this 
experl血ent was to co說f主r誼 previous

resu1ts showin草 hi草her N 聰ineraliza­

tion rates in 章。11 fro扭頭 fert: i11zed

B. 是ecu祖.bens than B. hu祖idico l!室， that 
legumes stimu1ate N minera工izatio訟，

an丑 to determine whether B.且已旦旦旦呈
inhibi t: s N mineralization. Ho明eve笠，

since for 80me reason very litt1e 
minera1ízation occurred at this site 
in 1987 , further eva1uations wi11 be 
needed before definitive conc1usions 



can be 是宜awn re事ar垂ing the effect of 
更﹒位cty您虫草 on N mine主alization.

On the O1:her hand , at another site 
(fistulated) 1t was found that A. 
1> i忱。i stimulated N mineralizati開

whereas B. hu由idieola inhibited it , 
conf1rmin草 the previous observations. 
1n a mixture of B. humidicola with A. 
位怯怯 intermediate N minera11zation 
rate5 were observed. 

These data i四ply an additional and 
i臨portant role for legumes 1n mixed 
pastures. 1t seems that pure 草rasse翁，

when not 甚至ertilize忌， tend to 10ck up 
the organic 誼 in the so i1 an這 thus

beco綴e 其 def主c主ent even when tota1 N 
leve1s in the so11 are hi草鞋The
1e惡ume appea主s to be ab1e to 發u，震ulate

1。可28

the 1荒-cyc至ing process either because 
of or in add主tion to 圭t5 ab圭主主ty to 
fix nitrogen. Thus the 是主 fference i，荒

誕 yield between grasses in pure stands 
and in association with 1egu話es may be 
草reater than the amount of N fixe是 by

the legume , but in any case is an 
important contribution of the 1egume 
to the sustained yield of the pa給ture.
This observation may explain the 
degradation of pure grass pasture5 
even in 50118 wh1eh are apparently not 
N deficient. 

1t is expected that 草reater e祖phasis

w111 be g主.ven to th1s area of research 
in the future , in a益是1t10n to on.勵far亞

evaluation of both rh1乞ob1a1 and VAM 
inocula設主S.



11. SOILjPLANT NUTRITION 

The 草ene宮a1 objectives of the Section 
has been to achieve a more efficient 
use of essential nutr主ents in pasture 
establishment an是 the maintenance of 
pastures productivity. Durin車 1987 ，

室e!吾吾吾arch was concentrate是 on three 
aspects: (l) efficient use of P in 
the establishment of grasses and 
legu血e忍 in advanced categories of 
evaluatlon of grasses and legumes 
(since thls research has been carried 
th宮。ugh col1aborative work, the 
results are 圭ncluded ln the Pasture 
Development Section); (2) develop­
誼，ent of an eva1uation 發tethodo10gy for 
the quantification of 惡ains and losses 
of nutr主ents i訟 pasture紹 an是 (3)

determination of facto宮s and 
strategies for the recla訟ation of 
degraded pastures. 

NUτRIENT RECYCLI幫G IN PASTURES 
(EVALUATION 教ETHODOLOGY)

Re悠悠lts fro祖 the association A. 
革泣笠迪里 cv. Carimagua 1 and S. 
2位且也 cv. Capica in Cari喇叭L
were prese數ted in the 1986 Annual 
Report. The main changes at the 
be耳inni住在 and end of each occupatiαn 

period in forage availability , 
nutrient availability in the forage 
and gaoms and losses obtained through 
plant residue.益， were main1y attributed 
to anima1 maτlagement J expressed 主n

terms of stocking rate , and not to 
會~intenance fertilizat主on with 芷­
Du宮i給車 1987 the experimental area and 
its boundary zone were strong1y 
affected by pu益是lin缸 due to a hl輯h

惡round water table that made it 
τlecessary to suspend activities at the 
beg1nning of July. 

Based on the Cari揖agua experience , 
another trial was instal1ed in 
Quilichao. Four situations were 
considered for this eco終ystem: a) an 
associatio說 pasture (主﹒翱扭盟主啊?
Carima草草la 1 + C. 聽單位里扭扭 5713 ，的
an improved gras愁吃.旦旦立法話里 Cv.
Llanero) , c) nat1ve 車rasses (~給單位迫
sp.) , and d) bare s011. Grazin革
觀anagement for each treat盟ent was 
considered a8 an inte草:ral factor in 
the st也是ies. For (a) an area 
be10nging to the Pasture Quality and 
F宜。ductivity Sectlon under flex1ble 
graz主ng management at a 10w forage 
al10wance was used. For (b) an area 
在razed rotat圭ona11y (7 occupation days 
and 21 rest 如ys) at an intermediate 
stocking rate was utilized. 位芷azing

in (c) 18 intermittent or occasional 
and obviously there 18 no grazin在 in

the bare soi1 treat祖.ent. The 
p芝主ncipal objective of this study 1s 
to determine the changes produce是

throughout time in the nutrient "poo1'種
in order to be able to quant主fy

possible advantage愁。f associatons in 
terms of productivity and stability. 

PASTURE ESTABLISHMENT IN DEGRADED 
AREAS 

The effect of locat主on or site , 
previous soi1 manag揖ent ， 1evel of 
slope and fertilizer app1圭cation on 
the estab1ishment of B. decumbens cv. 
Basi l1sk , 主﹒坐坐旦旦站里叭'!.. Llanero , 
and B. hum主dicola cv. Common. each 
as削ciated with 生﹒延豆豆豆 CIAT 17434 
and D. 笠坐立且扭捏 CIAT 350 , was 
eva1uated on ten fan建s located in the 
regions of Mondo置。(1 500 mas 1) and 



Pesca益。r (1600 mas1) , Cauca. The 
di終tances between p1ants was 80 c鈕，

and the 惡rass was a1ternated with the 
legume. Fertilization consiste這 of

20 k且 P Iha , 20 kg Mg !ha and 20 kg 
S!ha , applied at p1anting sites. In 
almo翁 t a11 of the fanr.s , 1egume growth 
was very poor , so grass beh恥Jiour

was the on1y factor evaluated. In 
order to facilitate the presentation 
of result皂 data for the two farm份

("Las Lajas" and "El 日ocorro")
representing the extrems of 801.1 
acidity and ferti1ity are given 
together with results from the fa對髓

"Mano de 1 050" wh主ch represen紅s an 
interme是iate type. A su聰寶:結 ry of the 
three 501工s an益 level of slope 16 
p玄esente是 1nτab1e 1. Some of the 
chemlcal properties of the top 8011 
are sho>1l1 in Tab1e 2. 工 t can be 
observed c1ear1y that a11 three 80i1s 
contained h1gh su1phur contents but 
very 1主ttle ava11able phosphorous. 
The "Las Lajas" s011 turned out to be 
the most acíd and the poore紛t in dry 
matter content. The 5011 of "Mano de 
090" had the highest aluminum 
saturation (90%) , while the "El 
Socorro" soi1 did not present prob1ems 
óf exehangeable a1um1num. 

The resu1ts obta1ned at 12 , 16 and 20 
weeks expressed 1n term5 of cover 
aroun這 the plantin事 s1te and in the 
spac凹 a玄e showτ1 1n F1gures 1 and 2. 
τheir was a notor土ous effect of 8011 
type on the growth of a11 three 
皂rasses. τhe 501工 at of "翠玉 Soco主宮。"
a110wed a more vi囂。rous 草rowth. In 
the h1ghly 是e草raded 咎。i1 of "La8 
Laja9" , growth was very 810w. 至﹒
吐ecumbens produced the most growth and 
was a1so the specie紛 that most 
responded to applie社 ferti11zer. At 
the three sites , The behavior of ~. 
d1etvoneura wa5 sim11ar to that of B. 
humidicola , and re5ponded to 
fertil王豆豆r even in "El Socorro" soil. 
At this s1te B. humidicola did not 
respond to fertílizer. The canópy of 
the three grasses in the between缸 site
spaees (F1gure 2) , as a result of 
stolon development , was most 

1]向2

pronounced 1n B﹒笠竺立竺豆豆如這 in 豆­

hu級idicola at "E1 Socorro". 工τ1 the 
absence of fert1工ize笠 there w8S no 
development of the grasses 0主 weeds at 
HLas Lajasl! .τhese pre1i訊inary

results suggest that: 1) the three 
grasses we adapted to most of the 
80118 1n the 主egion" 2) in general J 

fertilizer applicat10n i8 neces翁ary

for establi8hment , part i.cularly when 
the level of 80i1 degradation 
increases , 3) it i8 essentia1 to 
intensify legume germp工asm evaluation 
for the e8tablish咀ent of associat1ons 
in the 主eg1on.

Eiecove玄y of degraded pastures 

t~ative species 
主 f主eld experh哀ent was i位itiated in a 
MESON 80í1 10cated 主n th級泉路azonian

piedemo芷江主eg主on of the Ca荒ueta (hu體id

tropieal fore8t) , wíth the object1ve 
of deve工.opin車 low cost , low r主 8k

techn010gy for the recovery of 
pastures c扭曲posed of 10啊 productivity 
species. 

Using as a start1ng point , a pasture 
dominated by Homole恆生皇位泣且已皂， it 
i8 intended to study through a 
factorial arrangement the effects of 
type , frecuency and intensity of 
control of native vegetation on the 
establish認ent of associations of B. 
色且要盟主的﹒ Ba圳工1你叫你在﹒位史主主
CIAT 17在34 and 差， 紅紅紅聽紅豆 cv.
Llanero with D. ova1ifol1um C王血T

3788.Species wi工 1 be establ主shed with 
vegetat1ve material at low plsnting 
丘ensities ， 制立在 phosphorous (20 k皂
P!ha) wil1 be app1ied. 

I暫Lproved species 
A B. decumbens p忿忿ture ， close to the 
Quilichao Experimental Ststion , use益
commercially for more than ten years 
was selected. The obj ective i9 to 
study the flexibility of recla1ming a 
degraded pasture and increase it8 
pro社uctiv1ty. Two discings were 
carried out in the paddock. The two 
treatments were: 1) a pure 皂rass

stan丑， 2) the 臨rass re1nforced with a 



1:1 le葛ume mixture (心設紅豆豆豆盟
5713 a位d C. acutifoliu綴 cv. V主chada).

The legume was established ln 2.5 m 
wide strips in 50% of the area. 'Ihe 
80i1 preparation and the grass control 
in the rows consisted cf one pass w1th 
rotovator , followed by herbicide 
application (Trifluralina) and its 
i級組εdiate incorporation in the 8011 
with a harrows. Legu訟eS were planted 
in rows with a band appl三caticn of 20 
K革 P Iha. Fertilization was a1怠。 in
the othe玄 50% of the area an益主n the 
pure grass treat~ent.τhe estab-
lishment of the legumes was 
characterized by the followjn在

sequence of events: Late plantin草 in

Novernber 1986 at the end of the wet 
season (four weeks) , a dry Season 
with perio社jc rainfal1 during four 
months and , fin治11y ， six additional 
電è'eeks of active 惡ra習th in the 刃ew wet 
season~ 

τhe area occupied by each treat紛ent

waε di.vided in half to facílitate 
the use of the f1 exible grazing 
managernent system. In both 
treatments , the first 189 days of 
grazing consisted of a cycle of seven 

days occupation a1ternating with seven 
days of rest.τhe proportion of 
1e車也跟es in the association has 
皂radual1y increase是 frolIl 20立 at the 
beginníng to 3自主 at the end of the 
grazing period. The varíations in 
stockíng rates for each treatment , 
affected by the availability of 
f orage in the 銜。ason wet , are shown on 
Figure 3. 1t can be observed that the 
assoc主at主on has a110wed a marked 
increase in 悠tockín皂 τate compared 
with the pure 草rass treatment. After 
deductin在 the cost of leg恐龍e

introductio仇 the net productivìt:y 
accumulated during the fir怒t 27 
weeks of evaluation , was equivalent to 
100 kg of meat (Figure 4). The daily 
differences per hectare have remained 
relative1y constant at one kilogram 
in favor of the association. At 
approx圭mately 1串 weeks of utilizatlo鼠，
the 8. ssociation 圭 8 e哇ual to that of 
the pure gr<至 5S ìn ne t: productivity. 

These preliminary results indicate 
that it is possible with adequate 
management to regain the invested 
pasture reclamation in a very short 
ti恥e.

Table 1. l:listory of ut i1 ization and slope on three 8011s 主n the 腿。ndomo and 
Pescθdor re臨ions (Cauea). 

Farm-Soil Previous utilization 

Iιs Lajas Yuca 

Mano 泣e 080 Rastrojo 

El Socorro* Yuca fertilizada 

II…3 

Duration 
(yea玄s)

2 

5 

Slope 
(%) 

25-50 

25 “ 50 

25-50 



Table 2. Chemic在1 properties of the three top 紛0119 (訂戶20 cm) in the Mondomo and Pescador 
玄e惡io綠綠 (Cauca). 

pH OM P (Bray II) 日 Ca Mg K Al -eL 

令

&
g
a
管
你N

AS 

Far頭論Soil

z ppm ppm meq x 100 車 1

Las Lajas 4.3 2.8 1. 2 97 0.48 0.30 0.11 3.2 章。

Mano de Oso 4.6 4.5 1. 5 73 0.27 0.14 0.04 3.6 會。

El Socorro* 5.2 8.4 1. 9 18屆 1.單 1 0.20 位 .12 0.3 13 HMlkv 

* Pescador. 
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12. PASTURE DEVELOPMENT LLANOS 

INTRODUCTION 

The activities of the section in 
Carimagua were essentia11y terminated 
during the 1986 ca1endar year with the 
section 1eader moving to the Cerrados 
Center of EMBRAPA (CPAC) in P1ana1tina 
in June , 1987. The emphasis in the 
cerrado ecosystem wi11 be on the use 
of annua1 crops in pasture estab1ish­
ment and renovation , and a number of 
pasture deve10pment proj ects were 
approved for initiation in 1ate 1987. 
These wi11 be reported on next year. 

This will be the last annual report on 
pasture deve10pment research conducted 
in Carimagua , therefore , certain 
emphasis wi11 be given to synthesis of 
the experience gained over the past 
ten years. Resu1ts from on-going 
tria1s wi11 a1so be reported. 

Method and date of p1anting 

A sma11 tria1 , which was planted 
opportunistica11y at the end of the 
1986/87 dry season，于ie1ded resu1ts 
concerning ear1y p1anting and planting 
method. The resu1ts presented in 
Figures 1 and 2 show the advantage of 
early p1anting and row seeding with 
band app1ication of ferti1izer. 
Seed1ing vigor and ear1y p1ant growth 
were exce11ent in the ear1y p1anted 
p10ts , weed growth was 1ess and p1ant 
vigor was higher with row p1anting. 

Experience suggests that ear1y seedbed 
preparation (at the end of the rainy 
season in October or November for the 
L1anos ecosystem) , has a number of 
potentia1 advantages inc1uding: 

1. conserving moisture in the soi1 
profi1e during the dry season; 

2. the recent1y ti11ed 1and , free of 
weed growth and we11 supp1ied 
with moisture is an exce11ent 
environment for minera1ization of 
organic matter and accumu1ation 
in p1ant avai1ab1e forms of 
nitrogen , su1fur , phosphorus and 
other nutrients during the dry 
season since there is no rainfa11 
to 1each the more mobi1e nutri­
ents down the profi1e; 

3. the e1imination of vegetation 
which 1eaves the soi1 exposed to 
sun and wind during the dry 
season appears to reduce ant and 
other insect popu1ations (a1-
(though sandy soi1s , especia11y 
on s10ping 1and may be vu1nerab1e 
to erosion); 

4. 1and preparation done 1ate in the 
rainy season does not compete 
with other activities for 1abor 
and machinery and weather 
conditions are more favorable for 
1and preparation than they are 
ear1y in the season when excess 
moisture and rainy days are often 
serious obstac1es to fie1d work. 

Ear1y p1anting at the end of the dry 
season or immediate1y after the first 
rains a1so has a number of advantages: 
1. weather conditions may be more 

favorab1e for germination and 
seed1ing growth than they are 
1ater in the season when 
water10gging , especia11y on 
heavier soi1s , can be a prob1em 
in some years; 
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2. soi1 conditions and weather are 
favorab1e for the p1anting 
operation; 

3. If there is a slow bui1d-up of 
insect popu1ations after the 
season breaks. ear1y p1anting may 
lessen ant and other insect 
predation of seed1ings; 

4. ear1y p1anting reduces the 
competition for 1abor and 
machinery. especia11y if done in 
the dry; 

5. with ear1y p1anting it is often 
possib1e to begin grazing during 
the first year. 

P1anting in rows with band app1ication 
of ferti1izer offers a number of 
advantages: 
1. optimum ferti1ity conditions for 

the growth of young p1ants can be 
created with minimum amounts of 
fertilizer; 

2. fertilizer use is more efficient 
in many tropica1 soi1s in which P 
fixation is a serious problem; 

3. weed growth is reduced by con­
centrating ferti1izer in the row 
near the p1anted species. with 
minimum stimulation of weeds 
between rows. 

It is obvious that ear1y p1anting has 
its rísks , especial1y in areas where 
the rainfa11 pattern is somewhat 
erratic and fa1se starts to the rainy 
season f0110wed by severa1 weeks of 
dry weathe主 are frequent. This is the 
concern most often expressed by 
c011eagues and farmers in the L1anos 
ecosystem; that planting in March 
f0110wed by rain in 1ate March or 
ear1y Apri1 sufficient for germination 
but fo110wed by a 10ng drought until 
1ate Apri1 cou1d 1ead to a1most tota1 
10ss of the p1anting. Experience has 
sho叫n this not to be the case with the 
germp1asm present1y being used in the 
Tropica1 Pastu宜es Prog主am. The 
probability of a pro10nged dry spell 
after the 1 Apri1 is very 10w. but if 
i t does occur , species such as 
sty10santhes 旦且旦旦， 坐坐旦旦旦
旦旦旦呈，主竺主些且呈坐旦坐旦旦 are

12-4 

capab1e of rooting deep1y enough to 
survive very 1engthy dry periods. 
With ear1y 1and preparation. moisture 
土 s conse主ved in the soi1 profi1e and 
if sufficient rain fa11s to bring 
about germination , the moisture from 
the surface wi11 reach moist soi1 at 
15-20 cm depth. thus minimizing the 
dange主 from drough t. If unscarified 
seed were to be used , some of the 
dormant fraction cou1d germinate 1ater 
and thus insure against tota1 10ss. 
even in regions where the probabi1ity 
of severe drought is much higher. 
However. the extra cost of the greater 
quantities of seed necessary may make 
this option unattractive. 

Phosphorus ferti1izer use efficiency 

Phosphorus ferti1ity is a1most a1ways 
the first 1imiting factor in soi1s of 
the tropica1 savannas. Phosphorus 
fertilizer is an expensive input , 
especial1y in rernote regions where 
transportation costs are high. Many 
highly weathered tropical soi1s are 
characterized by high P fixing 
capacity which 1eads to reduced P 
efficiency. It is of utmost 
importance to achieve the highest 
efficiency possib1e with this high 
cost inpu t. 

In 1986. a P efficiency tria1 was 
estab1ished in c011aboration with the 
Soi1s/P1ant Nutrition Section. Due 
to extreme weather conditions (exces­
sive rainfa11 and high watertab1e). 
the interpretation of the resu1ts of 
that experiment was quite difficu1 t. 
A simp1ified version of the experiment 
was estab1ished c011aborative1y again 
in 1987. The hypotheses on which the 
experiment is based a宜e the f0110wing: 
1. P-fixation is very much con­

tr011ed by ferti1izer-soi1 
contact; band app1ication of 
fertilizer reduces contact and 
thus shou1d reduce the amount of 
P fixed by the soi1; 

2. row seeding and band applied 
ferti1izer can achieve optimum 
ferti1ity conditions for the 
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fertilize玄;

3. wel1都adapted forage species have 
different P requirements at 
different sta在es of development: 
a) requirements are highest for 

the seedling but only 
requi玄ed in a small volu噓e

of soil; 
b) P requirements are lower 

after the seedling phase be­
cause of the development of 
the root 8ystem and impo玄個

tant symbioses between the 
plant 祖nd micro-or草anisms 主n
the soil , increasin惡 the

capacity of the plant to 
absorb P and othe笠 nutrients
and increasing the effective 
rooting volume; 

c) after the pa發ture 1s fully 
estab1ished (production 
phase) , recycling efficiency 
becomes important in deter­
mining nutrient requirement; 

是) pastures have an inherently 
10w rate of expo玄t since 
血ost of the nutrients co恐怕

tained in the forage are 
returned to the pasture; 

e) in a we11 managed 1egume­
革rass pasture bio1ogical1y 
fixe是 nitr。在en should be 
suff icient to 瓢ainta圭n mi­
crobia1 activity at a high 
1eve1 , thus 1ea挂in草 to a 
high O.M. turnover rate to 
supply nutrients for both 
p1ant and microorganisms. 

5011 factors affect ferri1izer P effi­
ciency (sandy soi1s norma11y have much 
10wer P fi l<ing capacity than heavier 
textur金d 60i1s) , therefore the experi­
ment was established on a sandy-loam 
soi1 (60-70% sand) , and on 忽 c1ay枷10am
8011 (1日-12% sand).τ'wo planting pa卜
terns ~ere used: in one , the grass and 
1e臣，ume were planted in separate rows; 
in the other , the two species were 
mixed in the same row. 

Vigorous stands of 主述訟訟訟n 訟法訟呈

12自5

associated with Centrosema acutifo工ium
and Brachiaria decumbens associated 
~ith Desmod主um ovalifolium 屯Jere

obtained with P app1ications as 10w as 
5 k草Iha. Satisfactory yie1ds weτe 
achieved during the estab1ishment 
phase with 10w phosphorus rates at row 
spacings of 50 and 100 cm , on the c1ay 
h咽 (Reserva) s011 (Figure 3). 

Grass and 1egume growth was sat主sfac­
tory in both planting systems. There 
were apparently 1ess weeds 主n this 
tria1 ~hen g>rass and 1egume were mixed 
1n the 8ame row. The mixed pattern 
may have othe玄 advantages ， for examp1e 
臣razing anima1s may be 1ess 1ikely to 
tramp1e the 1ess aggressive species , 
usua11y the 1egume , especia11y with a 
bunch grass 1ike 坐坐怨怨您的闊的個
p1anted separate1y. However , 80取e

8pec主es may not be very compatible in 
this type of planting patte玄n due to 
inte玄specific co甜petition during the 
estab1ishment phase. 

There was more weed growth ín the 
broadcast treatments than in treat­
ments p1anted in 玄ows with fertilizer 
ban位ed on the clay 10am 怠。i1 ， but 
there were few weeds in any of the 
treatments on the sandy loam soi1. 
Growth of the sown 6pecies du玄ing the 
estab1ishment phase was much le6s on 
the sandy 10am 60i1 than on the c1ay 
1oam. Experience sugge6ts th魂 t growth 
of the sown species on the sandy 6011 
sub6equently increases markedly , 
P笠esumably once nitrogen fi l<ation by 
the legume becomes estab1ishe是.

Use of seed coated macro-pel1ets for 

往忽必茲

One of the serious limitations to the 
use of macro-pellet6 discussed in the 
1986 annua1 report was 10w solub11ity. 
Two new pellets were formulated and 
tested in the greenhouse and f主e1d

durin草 1987. The new pe l1ets use a 
woody peat for binding 訟ate笠1a1 and 
are much more solub1e than the old 
type pe l1ets which used 草ypsum as a 
b1nder. In Tab1e 1 , the effects of 
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Table 1. The effect of type of 認ac玄。-pe11et and 1and preparation on the establishment of 1egumes four weeks after 
pl削ting at two sites in Cari帥車站 (P工anting: Apri1 間. 1987). 
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type of pellet ，翁。il and 工and pre­
paration on seedling establishment are 
shown fo主 two pro田isin惡 legumes. The 
new pellets were e哇ua1 or superior to 
the old pellets and to èonventional 
fert11izer in a11 combinat主ons of 
factors. The advantage was greatest 
in the zero tillage. chemica1 control 
treatment. In other tria1s. the new 
pe11ets a180 appear to have overCOme 
the prob1em of s01ubi1主ty.

The renovation of a de草raded B. 
hu獵idicola pasture through the 
introduction of leg闊的 usin草
macro耐pe11ets was reported 1n 1986. 
The tr主al has èontinued and at present 
18 being mana草ed under alternate 
grazing. lnitially 些旦到乏經
認位主且豆豆票 spread s10wly but has now 
increased to as much as 33% èove空 in

the minimum til1age treat祖ent and i8 
C01主sidered to be adequate in a11 
treatment8. 工n contraf主 t ， Centrosema 
brasiliat主UI路 has been reduced dras­
tica豆豆y 1n a11 tr終at啞ents ， a1thou草h it 
1s unclear whether this 1s due to 
excessive consu四pt10n by grazin車

animals , competition from the 在rass or 
d圭甜甜傘， 生.監笠豆豆 has almo臨的tire­

ly disappeared. 

The effects of fertilizer rate and the 
proportion of the planted area sprayed 
with herb1cide on legu血e cover one 
year after plaηting with 經acro-pellets

are shown in Figures 4 and 5. The ef­
fect of herbicide i8 especia11y 1arge. 
D. ovalifolium achieved 給ear maxinrum 
cover in the sandy 50i1 with 3.4 g of 
fertilizer/hi11 (0.17 在 of ea c:h P and 
K) and with 3.4 to 6.8 g in the c1ay 
h帥部主1. Sty10santh的巴拉扭扭 was

1ess aggre5sive than D. ova1主fol1um as 
expected. but achieved--SU奇百sin車1y
good cover for a zero til1age 5yste誼­
The tren是s in response to the two 
factors were simi1ar for the two 
1egumes. 

The new pel1ets an是 the best co也已ina­
tions of species and land preparation 
臨.ethods were used to establish a four 
hectare experiment to be managed un是er
grazin草 on a c1ay 10am 50i1 in Yopare. 
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Good popu1ations were achieved for 
both De發怒lodium ova1ifo工ium and C. 
acut主主。1ium with somewhst better 
stan謹 S (over 雪。%) in the I重inimum

tilla臨e treat觀ents than with chemica1 
èontrol of the ve草etation (65-75% 
stand). Th is 1s the f圭rst 1arge 移ca1e

test of the pel1et syste租 for planting 
legumes in native savanna. 

F1exib1e management 

Pastures of A. 皇位封給 and C. 
acutifolium continue to be productive 
and 立E蕊 in the or主ginsl C缸imag咽
flexible management trial first 
described in 1 會 84. Figure 6 shows the 
compos1tion of the pasture durin車

1987. Legun悶， grass and weed content 
and the manag關部t adjustments re­
司級主玄ed to 訟aintain the pasture within 
the l1mits considered desirab1e' sre 
shown. 

ln the sec。但是 plot , a掌握1西a1 numbers 
we主e reduced to increase the forage 
a110wance 仔.A.)間pressed in terms of 
green dry matter (G.D.~哇.) 1100 kg 
ani觀念1 live wei草ht. The F.A. was 
probably too 10w during 盟ost of 1987 
as reflected in marked reductions 1n 
anima1 gains. The grazing system 
(G.S.) w111 a1so be adjuste是 to favor 
the 1egume w主th shorter restl grazin皂
periods. Th圭s adjust盟ent should have 
been 盟a垂e ear1ier to co唱nter the sharp 
dec1ine in 1egume content and cor­
responding increase in savanna 
content. The results co宣言e1ate well 
with those of other tria1s at the 
advanced 1evel usin皂 more traditional 
盟ethodology.

The assoc1ation of B﹒位旦旦旦延至品是

今延堅泣 which was renovated in 
l 會86 ， continues to be unstab1e and 
U論productiv.章. apparent1y 這錄e primar i1y 
to the failure of the legume to 
deve10p v1gorously 圭n this tris1. 

These resu1ts a1so corre1ate we11 with 
other experiences with th主s assocía .... 
tion in Carimagua. 生. pintoi appears 
to be favored by mOre ferdle and/or 
more hu由.id 8011 con是itions than those 
found in the Yopare site. 
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13. PASTURE RECLAMATION 
HUMID TROPICS 

The research activities of the new 
Pasture Recla且ation Section be臨an on 
Ju1y 1, 1 雪 87 at the IVITA Experimental 
Station, 10cated 59 k瑚 fro聽 the cit:y 
of Pucal1pa , Peru. The research 
activities a玄e carríe是 out th室。包車h a 
coope玄ative agree混ent be t:ween lV主TAI
工商IAA/CIAT.

The objectives of the project are: 1) 
to develop a 10w risk and 10w cost 
techno1ogy for the reclamation of 
degraded areas throu臨.h the utllization 
of hlghly stab1e pastures wlth 
sustained productivlty , and 2) to 
document pasture degradatlon through 
the study of 90i1 conditions (physical 
and chemica1) a5 well a5 documenting 
the blomass observed under contrasting 
cond1tlons. 

After var主ous dlscu翁slons between 
members of the 莒ationa1 Instltutlons 
(IV1TA an岳 王宮1M) and the T室。p主ca1

Pastu玄es Progr酬， two 臨atrlces (Tab主es
1 and 2) Were assemble是 and ana1yze是

in order to e1aborate by consensus , 
the research pr。在ra酷 to be unde主taken.
Table 1 analises the leve1 (Hlgh , 
Medlu訟 Low) of priorities for the 
investigation of s 1x possib1e condi­
tlons of degradation (Secondary forest 
more than 10 years 01d; Secondary 
forest 5-10 years 01晶 Secondary

forest 1ess than 5 years 01益 degraded

1訟，proved pasture愁， natlve pastures and 
是egraded native pastures). In the 
sa血e manne言 Tab1e 2 ana1yses and 
priorizes the i當lvest圭gation in 
re1at主on to topo囂raphic con是itions -
the other 是imen移ion of the prob1e誼。f

reclamation of de草ra在ed areas. 

As a resu1t of this ana1yses , short­
and 1ong-term pr10rities ~ere 

determined as f0110ws: 
1. High priority: To carry out re­

sea芷ch on reclamation techniques 
in 是e草ra往往d area!護主忽忽ative pas­
tures (Torourco) as we工工 as on 
是e草raded Torourco (丑e草堂ade是 na­
tive pastures). 

2. Mediu阻 priority: Rec 1a訟ation of 
improved pa必ture話，祖ainly based 
on Brachiaria decumben怠， through 
the incorporation of better 
adapted 車rasses and 1egumes. 

3. Medlum to 10w priority: Investi­
車ate rec1amatlon technlques for 
secondary forests (Pur祖as)
through the USe of better a是apte是
pasture species. 

On the other han謹，惡enera1 priorities 
屯iere 是ef圭ned in acco玄dance w主th the 
g血phasi!善 惡主ven to 益主fferent topo­
囂raphic con晶itions:

1. Hi草h priority: 且reas with 1o~ 

slopes 10 to 25. 

2. Mediu祖 priority: Flat areas (less 
th且n 10%) and those with med1um 
slopes (25 個 50%).

3. LO'W priority: 血主eas with steep 
slopes (more than 50%). 

The 激ajor priority defined for 
degr，這是ed areas of native pastures and 
i臨proved pastures ln 是egradatio裂，

comp1ies with the major 主也portance
that these degraded condition發

represent in the re惡ion due to the 
fact that these are ecosyste靈s from 



Table 1. 現lsracterization of problem目制Ú definition of res也arch pr1or1ty fOT 出e r科知臨tion of degraded areas 1n the Hum.1d 'I'ropies (Pucallt攜帶Peru) • 

Solu乞10n PossibilitIES 接p1icacions Priori泣如r Re馳4rch

Soil Level of Use Fert1刪 Gen- Reel1棚ation DYnÆ臨ics of 

1mpor“ Cond1tion Weed d1fficulty of 11%1時 Germ. eral Socio'" techniques pastures General 
Degradation ta賣lce con- P10曲 and plasm aetu阱 Eeo- eco帥m" Po- nutriments 

Conditions in 卓re. chem- phys主咽 trol 油姆" gen- neer cor- avàil- a1 log" m1c l1ti伽 Short* Long Short 1.0", 扭間'rt Long 
ical cal chan- eral crops rec- .1> 111個 advan- ical ca1 

ization tions ty taze 

1. Secondary forest B A-M A "編B A B A B A A B "翻B A B B A E B B 
> 10 years (Hi炒

Purma) 

2~ Secondary forest " M Á-M i卜" A M回B A B A M B M-B Á 車 B A B z B 
5-工o years (Low 
知臨的

3. Secondary forest a B M-B A A-M ,,1 A-M A M-B B M A-M 說 B 滋 B M 鑫1 說

< 5 years {YOl.且g
知凹的

丸Impr抑制 pasture in M-B 

degradation 役， (Peru B 擒-B M-B B " B A個將 A-M B A Á-M A A-M M " A A“M A吟喔

de口，lJDbens) Co1繡恥的

a 
(Bnsil) 

5. Native pasture A B B A 11 A闊" A-M A A棚M E A A A A A A A 4、 A
1 

{Torourco) 

6. Degraded natlve 
A 1 pasture (!!. @turensis , A B B A E A A A A-M B A A A A A A A A 

1. br~~~lensls y/o 
?乞eridiUlll op.) 

會 !erm..

主I A 關 Higb 1""e1 忌"略Med1蠅 level 多 B ,., Low level. 



Table 2. Characterization of problems and priority definition for research on degraded areas accordin草 to topo草raphy.

Limitations Solutions Positive 1mplications Research Priorities 

Mechani“ Germ-
Topo臨rafic rmpor- Erod“ zing Pioneer plasm Ecolog- Socio-

* Condition tance ability difficul- crops Trees 鐘axi扭扭 ical ec:ono帽 Short LOI草草 General 
ty canopy 總ic

High slopes 1\1 A1 A 車 A A B 車 B M B 
(巧。!2
Average 
slopes A-M 主 在 B A A 里 M M h A都M

(2.5都50%)

Low 
A1 A1 M slopes 主 接 話 A 體 H 茲 A A 

乞'"食s (10-25譯)
Flat zones 
(< 10軍) 盟 E B h M E A A A M 車-

4恥 宮發言盟1.

11 A - Hi草.h level; 賀- Medium level; 11 幽 Low leve1. 



medium to high stabi1ity , but with low 
product1v1ty (0.5-1 an1mal/ha). 

Likewise , the criter主a for 在ivin草

p室主ority to the areas of low slopes 
are: a) they represent the most 
important in terms of ar帥， b) ecolog­
ica11y most accepted , and c) they have 
advanta串es for the i四plementation of 
pioneer crops (financing) and inputs 
(fertilizer筍 herbici是e忍， 主祖.prove-

認ents ， etc.). Less priority is 草iven

to the area移 with slopes greater than 
50% based on the argu且ent that these 
areas m.t捕 t return to forest and be 
areas of protection. 

Final1y , medium priority i9 given to 
the study of the dynamics of nutrient 
recycling 1n relation to the develop.儡
器ent of techniques for the rec1al忍.at10n
of 是egraded area盆， τhe 血onitor!ng

w圭11 be !n1tiate益主n some area彩。f

SeC。但是ary forest 訊ore than 5 years old 
as well a5 in degraded areas of 
"Torourco" in order to document the 
starting point for reclamation and 
have recycling checks in contrastin在

vege t:a t: ion. 

The establishment of exper主發eτlts was 
in圭t圭at:ed du玄iug the months of October 
to December , 1會87.τhese trials have 
55 the general obj ec t: ive the 
generation of p05sible solutions for 
the identified problems in degraded 
areas. 血 su甜甜ary of such tria1s is 
缸iven as fol1ows: 

1. Re1ative i訟portance of ferti工的

izat主on and til1age effects 0鈍

,'degraded Torourcol1 , and on 
i誼proved fora揖e species 

Under the ind1cated cond1t10n8 , the 
80i1 general1y presents s11ght to 
發evere superficia工 compaction. 8011 
fertility 1s low particular1y in 贅， P , 
哀，游客&但是 S.

Henc位 it is important to deter觀主說e

differential respon悠es to such 
nutrients util1zing spec主es of 
"Torourco" and improved species in 
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。當der to adjust the ferti1ize玄

require血ents for successful pasture 
estab1圭shment. This exploratory study 
should a150 analyse the effect of ti1-
1age On 80i1 compactlo位 on mineral­
ization of 90i1 nutrients and on the 
competitive capacity of improved and 
native pasture 8pecies. 

The trial 18 a mixe吐 factorial:

fert111zation x t主主工a惡e χ species. 
Feτt11ization is based on the 啞issin皂

e1eme犯t techn主哇ue that uti1izes N, P, 
K, M囂 Ca and S a8 key elements. 
There are two types of land prepara­
tio況 conventional 1and preparation 
with two discings and no land prepara“ 

tion (disturbing on1y the p1anting 
sites). The species to be sown are 
虫怒位紅扭住竺yone搭車 cv. Llanero 都是
Des誼。d1u攏。，valifo1ium C1AT 1308雪­

These species were selected becau8e of 
their re1atively 10w fert11izer re­
quire混ents and a me是ium to low rate of 
estab1ishment. The measurements to be 
carried out are: rate of growth in 
height and canopy of both improved and 
native species , broad-l終af weed 
invas10n an品 pro社uction of bio聽ass of 
a11 species at 6 month9. 

2. 宮erti1izat10n and phys1cal condi­
t 10nin竄。f the 90i1 for pioneer 
cash crops in areas of "de區raded

Torourco t1 

Another significant problem 1s the 
producers , relatively poor access to 
capita1 , particu1ar工y 圭n mixed pro是uc­
tion syste臨終 in areas of 1ess than 100 
ha. 士his 19 reflecte是 in their low 
use of fertilizers an是 herbici社es for 
pasture establishment. The possibil1-
ties for 四.echanization are a1so scarce 
and expensive. Keeping this in mind. 
the total rec1amation costs must be 
reduced to economica11y and biologi­
ca11y efficient levels in order to 
草ua玄antee the adopt圭on of new technol懦
ogies.τhe utilization of annua1 
pio室主eer cash crops has a1so been 
consi是ere吐.

This trial includes the p1anting of an 



unknown African rice variety , maize 
(variety PMV-747) and cowp制 (var.
Chic工ayo) • Rice and t是alze were 
planted 1n 自ovember 1987 , and the 
plant1n囂。f cowpea 18 projected for 
the end of Apri1 , 19串串. τhe experi韻ent

1s a split-p1ot desi草n with the ma1n 
plot's the p10neer crop , the 工and pre­
pa玄at10n method the sub-plots , and 
fert11ization land (h1gh , medium and 
low) as sub-sub帽p10t. 主 control 圭g

also included. The high and 10w fer­
ti1ization treatments received e主ther

5日% more or 6% 1ess respective1y than 
the medium level (6白， kgN ， 40kgP ，

50 k草 K ， 20 k草 Mg and 20 k惡 S/ha) . 
The t111age method inclu是ed three 
types of 8011 preparat主on: 1) tota1 
ti11a臨e (2 discin臨s to 20 cm 8011 
depth) , 2) 點.inimum ti主主義在巴 (1 discin在
to 20 cm so11 depth) , and 3) without 
til1age (plantin單是one with TACARPO , 
disturbing on1y the p1antin草 s1te).

The factors to be measured are: grain 
yield of each crop , weed invasion and 
forage product主。n of improved spec1es 
estab1ished with the cash crops. 

3. 0pti四1m dose怠。f herbici是e re­
quired for the contro1 of vege­
tation 1n "是egraded Torourco" 

當hen assoclated pastures (草rasses and 
1egumes) a主e estab11she是 to replace 
nat1ve vegetation , the possibi11ties 
of a se1ect主ve contr01 of the invad1ng 
ve耳etation (broad-主eaf weeds an丑惡.ras“

ses) i給 more comp1ex. Several alter­
natives have been identifie是 inc1udin車

the use of pre-emergence herbicides 
for the destruction of the origina1 
vegetation an社 post-e部er草ence app1ica­
tion to 惡1ve advanta草e to the estab­
lishin草 sown species. 

A sp1it-plot design was used. The 
main plots were the a瑟發ociations

恕紅涅盤里盟主訟法里的 Carimagua 1 
叭的 Sty10santhem 位主空空位里 的­
Pucall闕 and 笠笠控笠豆豆旦旦扭扭盟章
cv. L1anero with Des頭。di且m ova工ifol1um

CIAT 13089. The herbicide Round-up" 
was applied. Six doses of herbicide 
were sprayed in the subp10ts (h1ghω4 
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liters/ha;τeco啞mende是 3 liters/ha; 
過edium - 1.5 1iters/ha and 祖ini竄去尬
。 .75 liters/ha). The treatments were 
app l1ed after a burning of the 
"Torourco" and 15 days after weed 
re草rowth. Rice was planted 主n these 
plots in unti11ed-rows in both 
associations at the sa珊e t1祖e. The 
effectivene移S of vegetat圭on cont宮。豆，

weed invasion , crop yie1d and forage 
production of both associations are to 
be evaluated. The duration of this 
tr主a工 wi11 be one year. 

4. Character1zation of the potentia1 
aggressiveness of pro扭土移ing germ­
p1a8m at establishment 

Previous regiona1 research (RIEPT) and 
preliminary stud圭es of the major 
selection sites ca玄ried out by the 
h惡rono田y Sect ion in PUCl草工lpa have 
id如tif1ed 甜me grasses and legumes 
we11 adapted to s陣主1 ， climatic a設已

biot主c factors 1n the hu祖id tropics. 
These vary in a草草ress1veness and 
potentia1 compatibility th前 must be 
taken into consideration 1n the 
adjustment of pasture reclamat10n 
techniques inc1uding the minil越i懦

zation of costs an挂 risk at estab­
lishment. 

The present tria工 consists of associ­
ations of various grasses 他.鑫紋里旦旦
cv. Carimagua 1 , B. brizantha cv. 
融制ndu ， B. 這ecumber心 cv:-B高立isk ， B. 
主且也聽思主的. Llanero) and 1eg棚師
(主﹒豆豆豆 CIAT 17434 , C. 訟法且已故技
cv. Vichada. f. macrocarpum CIAT 57 口，
C. 扭扭笠盟主 CIAT 43章，仔服拉笠且主盟
CIAT 13089 , S. 旦起坐豎起 cv. 
Pucal1pa). Both vegetative materia1 
and seed w晦re sown. Treatments were 
arranged 主n Rando臨ize是 Comp1ete

B10cks , replicated four times. The 
land was uniformly prepared with two 
discings and a herbic主de was app1ied 
30 day悉起fter wee挂 regrowth. Fertil­
izer was app1ied at the rate of 20 
kg/ha P , 30 kg/ha K, 100 kg/ha Ca , 20 
kg/ha M車鵬是 20 kg/ha S. The 1egumes 
were inoculated with the respective 
strain of Bradyrh1銘。，biu盟﹒The growth 
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5. Rec1amation of improved pastures 
through w海您是 contro1 an是 seed 
harvesting for reduction of co學ts

Considerin在 that large areas of 通e­

graded pastures , especial1y species of 
史悠話您說 exist in the hu輯id tropics. 
A 激發dium priority was estab1ished for 
the reclamation process of these 
pastures. ln 草enera1 ， due to bad 
grazing 祖anage誼lent ， the pastures 
invas10n 忌y broad-1eaf weeds (eg. 
臼怠主旦旦控主) 1s common. A proposed 
alternative i8 to rec1a圭亞 these 
pastures throu車h the util主zation of a 
herbicide and to reduce costs by 
harvestin串 seed before grazin囂The

use 0主 ferti11zers to increase seed 
production 1s a1so considered. 

The tria1 consists of uti11zin惡 a

degraded pasture of B﹒生主笠生旦旦
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established 15 月ars ago and invaded 
by Cassia tora. 工n this case , the 
herb謊話了才~-D was use垂 and 
fertil至zation treatl澄ents cons主sted of 
M息， K a拉是 S arran草ed factorially with 
two nitrogen levels (50 and 100 kg 
N/ha).τhe 當leasurements in this tria1 
缸e: Growth rate of B﹒設岱控想呈 every

30 是ay筍 f10wering stage , number of 
inflorescences , seed and forage 
pro是uction. The second phase of this 
tria1 w主11 be the int主oduction of a 
legume in 鈍rips 吧.史烏茲您必1m CIAT 
5713) , an是 pasture pe玄si磁tence and 
stability under grazin惡 wi11 then be 
evaluated. Sim11ar tria1s introducin囂
other improved 草rasses and legumes 
into deg主aded B. decu祖ibens and nat1ve 
past位主es on farms are projected for 
1988. 

Greenhouse and field experiments wh圭ch
will comp1ement work alrea是y initiate是

and exp10re 主n more detail the factors 
that affect 當eclamation techno1ogy in 
晶e皂raded areas (on research 發tatlons

as well as on farms) wi11 be defined 
fro回 1988 onwards. 



14. ECOPHYSIOLOGY 

The objectíve of the Ecophysíology 
section 15 t。這evelop an understanding 
of the facto芷5 that influence the 
reaction of 草rass“legu忍e assocíations 
to 在razíng in order that: 

(i) Mana車ement practices appropriate 
to new germplas輯 are app1ied 
during 1ts evaluation and hence 
18 available as a package at the 
time of the release of successful 
mater圭al.

(ii) 訂閱如nsequences of oth肘 manage­

ment practices 盟ay be forecas t. 

(i11)認e factors responsible for the 
success or fa11ure of new 臨erm扭

plasm may be elucidate是 in order 
that i挂eotypes of p1ants likely 
to be successfu1 may be 血ore

clearly ldentifie是.

(1v) P智。cesses that are critical to 
the satisfactory extrapo工at10n of 
resu1ts both with1n the ecosyste激
in which the evaluatíon was made , 
an吐 to other , símilar ecosystems 
are u真是erstood.

A d緣scríption of the population 
dyna甜ics of various associations 
during the evaluation process did not 
seem to offer much pro怒pect of 
諮atisfying these objectives. Moreove玄

the extreme variability encountered 圭n

pastures of 蛇紅您接豆豆 健主經嘿，
especia工1y when gra乞ed contínuous1y 
by cattle , made the 1主kelihood of any 
understanding of the physiologícal 
principles underly圭ng the behaviour of 
the pastures very remote us圭ng

conventional techniques.τherefore ， 

an analysis was undertaken to deter­
mine the feasibility of describin囂 a

grass齡legume association in ter器s of a 
limited number of 吾iscrete 主esponse
function翁 an是 combining 主hem in a 
conceptual 甜。如玉， which woul這是escribe

the behaviour of any pair of grasses 
g單位是 legumes. The exercise was des­
cribed 主n some detail in the 1 警車岳

Annual Report. 

Briefly , the functions chosen we室e
(i) Leaf are結 índex as a function of 

biomass; 
(ii) Growth rate as a function of leaf 

area index; 
(iii)Senescence rate as a function of 

bio啞ass;

(iv) Co器petition as a function of 
COT當position;

(v) Consu啞ption as a function of 
biomass 0安1 offer; 

(vi) Diet selection as a function of 
the feed on offer: and 

和ii) The proportion of new recruits of 
one component in the associat主on

as a funct主on its proport10n ..f 
the adult話 in the population. 

Functions (主)-(iv) 忌etween the線
是escribe the relations between the 
C但nponents during vegetat主ve growtl豆，

functíons (v) and (vi) describe the 
effects of the ani訟als by graz1n皂，

while (vii) describes the population 
dyna獵ics.

In the 1 會草忌 Annual Report the 
synthesis of these functions and theír 
interrelat主on was described , and the 
conse司uences of the hi露her growth 



rates of C,. grasses compared with 
C, 1egumes 可 1eading inevitab1y to 
E苦ass dominance , was discussed. Brief 
reference was made to the design of an 
experiment to va1idate the approach. 
The major task of the section during 
the year was the further deve10pment 
。 f the experiment cu1minating in the 
initiation of grazing in June. 

The experiment consists of four 
associations: 
主旦旦旦旦旦旦旦Z旦旦旦 cv. Carimagua 1 -
Sty10santhes 且已旦旦 cv. Capica 
坐坐旦旦旦旦旦旦旦 cv. Carimagua 1 -
Centrosema acutifo1ium cv. Vichada 
E坐坐主主旦旦竺旦旦旦旦 C1AT 6133 
坐笠旦旦旦旦旦主 C1AT 17434 
主主旦旦起坐旦旦旦旦呈 C1AT 6133 
Desmodium ova1ifo1ium C1AT 3788 

Each of these associations were 
estab1ished in three ratios of 
grass/1egume (high , medium and 1ow) , 
and unti1 grazing started the ratios 
were maintained , re1ative1y easi1y , by 
differentia1 defo1iation of one or 
other of the components as necessary. 
This treatment was faci1itated by the 
p1anting pattern used in which the two 
components were planted in alternate 
rows. 1n June grazing of the two 
associations of Andropogon gayanus 
started , and one cyc1e (five weeks) 
1ater of the two Brachiaria 
坐旦旦旦旦呈 associations. Each 
association/proportion combination is 
grazed by fistu1ated catt1e at each of 
three 1eve1s of forage a110wance (3-4 , 
5-6 , and 8-9kg dry matter/l00kg 
1iveweight) in a rotation of nomina11y 
3-1/2 days of occupation in each cyc1e 
of five weeks. Fo主age a110wance is 
varied by reducing time of occupation , 
or by adding an additiona1 (entire) 
animal , as necessary. The same group 
of anima1s rotate through a11 nine 
plots of each association , and , when 
not grazing the p1ots , they are 
withdrawn to a bu1k pasture of the 
appropriate association. 1n this way , 
the anima1s continuous1y graze the 
same type of pasture in order to avoid 
prob1ems of changing se1ectivity 
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brought about by having different 
species in their diet. 1n order to 
improve efficiency of samp1ing , sites 
for c1ipped samp1es are se1ected using 
the technique of ranked sets and 
sa且p1es ， stratified by height , are 
c1ipped to ground 1eve1 immediate1y 
before and after grazing. P1ant , 
sto1on and ti11er numbers , seed1ing 
recruitment and soi1 seed bank are 
being fo11owed using marked p1ants in 
the associations with S ﹒且已旦旦 and

E﹒坐坐立且主旦旦 and sod samp1es with 
the strong1y sto1oniferous 1egumes D. 
些已立且主m and 主﹒延旦旦主﹒ Studies of 
tissue turnover in order to assess 
rates of senescence and 1eaf appear­
ance wi11 be initiated short1y. 

Other work carried during the year has 
inc1uded co11aborative studies of the 
growth of several associations in 
Category 3 experiments of the Agronomy 
section , the initiation of a series of 
studies to determine the resistance to 
fire of se1ected germp1asm in advanced 
categories , the initiation of studies 
。n the reproductive bio1ogy of 
Centrosema species , and studies on the 
nature of edaphic adaptation. 

Fire is common1y used in the manage­
ment of native savannas , and for this 
reason species used to supp1ement or 
rep1ace them must be to1erant of the 
effects of the practice. Sty10santhes 
旦旦旦旦 is we11 adapted to the 11anos 
of eastern Colombia , but its resist­
ance to fire is not we11 known. There­
fore a series of studies was initiated 
to seek understanding of its abi1ity 
to resist burning. Because fire 
temperatures can vary so wide1y 
depending on the environmenta1 
conditions , state and quantity of the 
fuel , and 80 on , it necessary to 
rep1icate burning experiments in time , 
in order to samp1e as wide1y as 
possib1e the range of conditions 
1ikely to be encountered. 1n the 



experiment reporte是 here there were 
on工.y two bu玄nin草主reat臨entf話， 60 that 
the results must be interpreted with 
caution. In 1983 , 主﹒ 盟結結豆豆 waS 
established in , amongst other treat­
訟ents ， rows 3.3 啞 apart in a native 
savanna at Cari也agua ， dominated by 
控坐旦旦旦旦旦旦控 and Tr里chypo革on
vestitus. During the five years since 
its establishment , the legume had 
spread wide1y into the savanna. Two 
burning treatments were superimpo給ed

and compared with an unburned control 
in the amount of damage caused to 
livin車 p1甜ts of 呈﹒且已空鈕， ranked 
f or size , the number of plants 
survivin囂， together with the site an是
number of regrowing buds , 50i1 seed 
reserves an是 germinatin草 seed1ings.

Observat圭ons were taken 忌。th within 
the original rOW5 and w主thin the 
savanna. 

Fire temperature wa5 asse5sed usin草

ther激a1 crayons app1ied to a1ut麓inium

plate5 , 20c聰 square. The p工ates were 
placed face down both within the rows 
and within the savanna , and the height 
of the savanna adjacent to each was 
ranked.τhe burns were timed to 
samp1e different conditions of 50i1 
water , to determine whether 5011 water 
content inf1uenced the abi1ity of the 
plants to survive. The first burn 
(Q1) was carried out when the 50i1 had 
dried for three days after 5再回到n of 
rain (grav1攝etric water 15.9% ，白-10
cm) , and the second during the day 
follow主n車 24宙攏 。f rair忌 while the 
5urface 50i1 was stil1 竄。主st

〈惡ravi聽etric 、，ater 18.1%). 

The 50il te點perature5 were higher in 
舟。 compared with Q叫 (187 compared 
w笠th 134C) , an謹 hî:草;her where the 
savann忽 wa5 tall (21岳C) that主

where 主t was short (122C). Seven days 
after the fire less than 2% of the 
1egume p1ants were unaffecte是 by the 
treat祖ent怠 with no difference5 
between the savanna and the rows , nor 
between Q1 and Q2. Neverthe1ess , 
after 49 days 74% of the plants had 
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regrown with 3.5 new shoots per p1ant 區
lt i8 of particu1ar inte玄est thst 97宮

。 f the regrowth occurred from the 
crown , which i8 at the 80i1 8urface , 
and there was no regrowth from the 
root話。f the p1ants. 

Fire reduced 80i1 seed reserves from 
157 to 84 seeds/圓心 but seedling 
emergence fo110wins the f1re was 5.8 
and 8.6 plants/m- in Ql and Q2 
respect土ve1y ， compared with 3 軍 7 in the 
contro1. 

It was conc1uded on the basis of these 
如ta that S﹒主笠話主主主5 resistant to 
fire , at least to that in the early 
part of the wet season. Moreover , the 
p1ant does not appea主 to be 臨ore

vulnerab1e when the 50主主 is wet" 
co館pares to when it 18 somewhat drier. 
Obviously , furthe玄 work is necessary 
to define more closely the 主eact10n of 
the plant to f主re under a wider range 
of conditions , including during the 
dry Sea50n. 

Seed biol。其y of Centrosema species 

During a workshop on the bio10gy of 
h史認諮ma held in CIAT in February , 
1987 , one of the reco哩mendations was 
that a deeper understanding of the 
factor給 contro11ing the reproductive 
behaviour of 診peci帥。f Ce史2呈盟主 was
necessary. This recommen是atíon was 
prompted by two considerat主ons!

Lon草 ter誼 surv主va1 of a component 
of a pasture depends both upon 
the 10n草evity of the origina1 
plant緣， and upon their abi1ity to 
create new ones , either vegeta­
tive1y or from seed. 主n those 
components where individuals are 
short 1ive謹 re草eneration 1s 
v 1tal to the co祖ponent's success. 
Moreover , the ability of a com­
ponent to survive a catastrophe , 
or mismana草ement ， either of which 
may ki11 the existing p1ants , 
inevitably wi11 depend on ade­
quate reserves of germinab1e 
seed. 



For new ger間plasm to e室主ter sucω 

cessfully 1nto co單純ercial prac倫

tice , a technolog1cal package of 
seed pro揖uction 18 essential. 
Knowle垂直e of the environ四綠ntal

factors that co錄trol seed pro­
是uct10n 1s therefore necessary in 
order to define those areas 
su1table for production of seed. 

1n many tropical le草ume species , 
reproduction 1s contτolled by a 
variety of day1ength responses , such 
that some areas where the critlca1 
day1en惡th cond1t1ons are not 臨et are 
i言lappropr1ate for growth of seed (and 
perhaps of the p1ant) of particu1ar 
species , without so鶴e genetic mani­
pu1ation of its daylength response. 
1n the first of the series of experi斷
ments in1tiated in the 草reenhouse at 
Palmira , the 通aylength response結 of a 
ran阱 。f C豆豆豆主笠問時1 species is bein惡
invest主gated 1n col1aboration with the 
See挂 section.

1n the first experiment , plantin草S of 
se1ected material are bein草聽取le each 
♀ weeks. 主t thls site (3.5 是egrees N 
latitude) , the annual variation 1n 
daylength is about 40 minute怠， so that 
f10wering wi11 be inhibite在 1n germ­
plasm with shortday requirement 1ess 
than about 1 1. 51室，。主 with 10ngday 
requirement 敬。re than abo毛主t 12.5 h. 
The group of material 1n the 
expe玄iment is: 
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Growth of associations under grazing 
in Category 3 

1n the 1986 Annual Report , the be­
hsviour of a悠悠ocistlons of Centrosems -sp如ies 1n mixtures with 拉生組注扭
扭扭捏呈閑心r grazing was reported. 
Similar studies sre being carr主ed out 
1n two other associstions of 1nterest 多
位坐且豆豆笠歧 1n m1xtures with acces­
slons of species of 泣但既包豆豆， and a 
ran草e of 生路結盟悠泣起位主m germ­
plasm 1n mixtures with Brachia玄1a

坐坐扭捏話里﹒ Thls work i8 being 
csrried out 1n co11aborstion with the 
Agronomy section at Csri班sgua.

1n the experi闖紅t with 坐坐點三位必泣，
the leg間牌 (CIAT 6133) wSs sown with 
five accessions of 草rsch1sr1a

hu經idicols (C1絞 679 , 位訪了τ蕊嘗了
6705 , and 6709). 1n the experiment 
with Des揖odium ovslifo11um six acces­
sions of the legume (CIAT 35告， 377位，

3794 , 13089 , 13092 , and 13129) were 
sown w1th Br竺桔紅些投竺扭扭主主 (C1AT
已 133). Both we宮發 grazed at two 1evels 
of forage allowance , obtained by usin盔
different periods of occupat1on 主n a 
similar rotation (28 /7 snd 32/3 dsys 
of rest/occupstion , respectively). The 
experiments were samp1ed at ground 
1evel immediate1y before the entry of 
the an1阻als and sfter grszing. At 
each occasio口， the dry 甜atter yield of 
esch co甜.ponent 龜.ss determined , an吐 the

proportlon of leaf , ste混 and dea是
mater主a1 together with the leaf a言ea.

Both experi總ents have been ssmpled for 
more than one year , and provide an 
opportunity to exs揖1ne in so鶴。挂etsi1
the differences 1n growth of the co啤削
ponent species of the two sssocis­
tions. According1y , the dats were 
comb1ned on the same t1聾發 scale 1n 
order to exam1ne whethe玄 there were 
any co智~on trends. 1t should be noted 
that the two e濃per1ments were not 
formally repllcated in the sa盟e

des1草n ， and that therefore the com­
psrisons lack forma1 r1gor. However , 
the exper11龍ents were sepsrated by s 
distsnce of on1y a few hundred 扭etre翁，
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so that there was the opportunity to 
co祖pare the 桂ata of the two e笨peri­

體ents ， which were conducted un是er
simil，主玄盟anage孤ent.

τota1 dry matter y主e1d between the two 
assoc1ations (Fi草ure 1) shows remark啼
able similarity 圭n pattern during the 
wet season 19串岳 and unti1 grazing was 
軌2移pended in February 1987. The ma1n 
effect , as m1ght be expected , was the 
forage allowance treat點ent.工n the 
early part of the 19書 7 growin思 season ，
howeve主， the assoc1at1ons with Arachis 
祉豆豆 were clear1y superior. The 
d給ta for yie1是s of green grass (Fi缸ure

2) show that the forage a110wance 
treatment ha是 11tt1e 1nfluence on the 
yield of 罷官ass dur1ng 1 會在悉， nor 1n the 
in the as翁。ciat10ns 切ith Arachis 
E主旦旦主 in 1987. 工n the associat訪問

with De姐odium ovalifolium 侃侃87 ，
howeve室， grass yie工挂s were affected by 
the forage al10wance treatment. 1n 
contrast , the y圭e1ds of 草reen 1egume 
(Figure 3) ，可.ere greatly affected by 
the forage a110wance treatment unti王

在razing was 制lspende是 in ear1y 1 會惡7.

When grazing reco暐誣告nce謹 the 1e在U血e

content of the associations with 
De諮慨。dium ova1ifolium access10τIS had 
fal1en to a 10w 1eve1 , whi工e Arachis 
延星星主 remained high. 

The growth rates of both grass 章程d

legume in the two associations were 
ca1culated for the 智能發 t perio益s of 
each 惡razing cyc1錯 and plotted 
a臣ainst 臨ean 1eaf weight for the same 
period. 1n the grasses , there was 
remarkab1e concurrence between the two 
a戀戀。ciations ， with the majority of 
data in each forage al10wance 
treatment showing a linear trend 
(Figures 在 and 5). The outliers fro現
the general trend are identifie益 in
the figures with the date of 
ob忽ervation. 留hil8t it i8 only 
pos8ible to speculate on the reasons 
why the out1ying data do not confor噓，
1t appears that they are for the very 
wet times during the year (both 1986 
and 1987 had above average rainfal1 
with per主od侶。f very wet weather , 
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during wh主ch the 80i1 wa8 saturated). 
1t i6 p1ausib1e tbat some factor 
associated with the extreme wetness 
caused the 10w growth rate盆. but it i8 
a1so obvious that some other factors 
could have been respons1ble. 其everthe­

less , it appe前s that for much of the 
perlod covered by these data, the 
growth rate of the grasses was 
control1e是 by the amount of 1eaf , 
lrrespective of the species of 
Brach圭aria. or of the associated 
1e在ume. The unit 1eaf rate (the slope 
of the re1atio鈍， growth rate per unit 
訟as級 of leaf) was hi揖her in the treat明
扭ent with the 10w forage a110wance. 
This treat祖ent invariab1y had lower 
1eaf 聽as翁@筒 an至i hence presumab1y a 
younger mean leaf age. 

S1鞘i1ar relations were 丑er主ved for the 
1e囂。當les ， although here the主e were 
rather more out1iers , an是 the re1ation 
wlth wet condltions cou1d not be t塾ade

80 p1ausibly (Figures 6 and 7). Unit 
leaf rate for the two different forage 
a110wance treatm這是很ts were s1盟主1a宮， but 
substantial1y 工ess than for the 在ras­
ses , whlc:h is consi戀tent w1th thelr 
different photosynthetic pathways. 

Eactors affecting edaphic a晶 aptation

lt 18 Cotl哩。n1y observed that there are 
8ubstantia1 differences between the 
behav主our of germp1asm between sites 
1n the 的ame ecosystem. For example. 
there are 1arge differenCe8 in the 
performance of Centrosema acutifolium 
and 缸里玉皇呈盟主哎哎扭扭2盟 1n sltes at 
Carimagua such as La L and Yopare , 
which are located only 2-“3 km apart. 
This observat10n raises the question 
of edaphic adaptat圭on. and its causal 
mechani sms .留hile a11 the germp1asm 
for use on the isohyperther祖ic

savannas 1s broad1y screened for 
tolerance to acid soi18 and hi草h
alumin主um saturatio愁 and hence i綴
regarded as adapte是 to these con­
ditions , the specific characte室主stics
that fít plants for growth 主n these 
s011s have not been define是.
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The major difference between the two 
sites described above seems large1y to 
be in texture of the soi1s rather in 
their chemica1 characteristics. 
However it is not easy to understand 
how dífferences ín 80í1 texture cou1d 
inf1uence p1ant growth to the extent 
that they appear to do , and it is 
hypothesized that other factors , 
correlated with 80i1 texture , a主e

responsible and operate by inf1uencing 
the competitive relat主ons between the 
two component鈞。f the sown pasture. 

In order to obtain so血e preli訟inary

data about the nature of edaphic 
adaptation and its influence on p1ant 
relation怠 an experiment to examine 
co樹petitive relations between the 
components of se1ected 事玄ass-1e單U誼e

a悠悠。ciations was estab1ished in 
July-Au草u8t at Caríma草ua on four 8ites 
with contrasti級單愁。i1 texture. τhe 

sites Were A1cancia (12 pe宮cent sand) , 
two sit悠悠 at Yopare (2再 and 36 
percent) and Ale草ria (50 percent). At 
each site the fo11owi室主惡 five assoc主a­
tion8 were 忿忿tabli翁he聶這18 給ain plots: 
把金錢悠悠鑫位里說旱的﹒ Cari酪草ua 1 

1 是伽 13

- stylo側的hes ca酷tata cv. Capica 
組紅您服控股yanus cv. Carimagua 1 
- Centrosema acutifolium cv. Vichada 
h您也征主主任且認啞巴金 CIAT 6133 
-生笠E豆豆位把拉 CIAT 17434 
k紅泣搭起坐旦旦單位里 CIAT 6133 
“ Dcsmodium ovalifolium CIAT 13089 
E笠紅紅扭悠悠草也給豆豆忱的 6133
- Centrosema Acutifo1ium cv. Vichada 

The sub-p10ts 留ere

Se玄ies between the two 
establishment ratíos 
0.75/0.25. 0.50/0.5位，
0.011.0. 

a rep1acement 
co油ponent發 with

of: 1 擾。/0.0 ，
0.25/0.75 , aη挂

Measurements wi11 be made in order to 
assess across the four sites chan惡es

in relative replacement rate between 
the components wíth tí臨e ， as we11 
their chemica1 co血positio泣 root
d圭st主íbutio泣 and water re工ations.

Furthe室 主主eatmènts an是 measure'租e室主電谷，

for example , the influence of 
fe主ti1izer treat阻ents on re1ative 
replacement rate and the for祖 of the 
co當petít圭ve re1ations between the 
components of the assocíatíons , wí1工

be deve10ped as the data are obtained. 



15. PASTURE QUALITY AND PRODUCTIVITY 

The Pasture Qua1ity an丑 Productivity

Section has continued to concentrate 
its efforts on the eva1uation of 
qua1ity factors of promlsin暮暮er曲p1asm
and in deten張1n主ng the require祖.ent 發 of

grazlng 種anagement and 1eve1s of 
ani臨a1 productivity in pastures with 
category IV ger四p1asm. 1n addition , 
the Section has been working on the 
deve10仰lent of pasture evaluation 
methodologies under grazin囂 re1evant

to the RIEPT. This report su甜marizes

the results of grazing tria1s in 
pro草ress and of 軍etho益。10革主cal work 
experi聽ents a1rea益y conc1uded. 

?益惡τURE 絞蟲NAGEMENT 主ND PRODUCτ1V1T'l 

D紹ring 1987 a grazing experiment with 
笠哎哎紅豆豆 坐旦旦盟泣主 (6133) in 
association with Desmodiu啞 ova1ifolium

(350) continued to be eva1uated at the 
CIAT-Quilichao Substation. Evaluat10n 
of B. decumbens alone and 1n 
association with Kudzú and with 
pastures based on C. acutifo1iu間

(5277-5568) continue是 at the Cari獵a惡.ua
Station. The eva1uation of B. 
de悠悠間bens a10ne and in association 
氓的 $tylos騙你的￡經主笠主的. Capica 
+ C. acutifoliu思 cv. V圭chada w海繆

initiated at Cari田a草ua.

Grazin車 trial - Quil主chao

Grazing of B. dictyoneura/D. 
ovalifolium 
This report presents resu1ts of 3.5 
years of grazing. always using a 
rotat主ona1 syste點 of 7 days of 
occupat1on and 21 days of rest. 

F主罩之星雲e 1 shows average 是aily weight 
ga主n for 重he three stock1ng rates; the 
effect of gra忽 1n車 intens1ty and the 
reduction in 露ains over time are 
c1ear1y evident. Co田plementary

measurements conducteεi in this tr1a1 
show that the 10west weight gain 
obtained under high stocking rate was 
associated with a 10wer avai1ability 
of green 在rass dry matter (Figure 2). 
On the other hand , the dec工ine in 
weight gains over time in this pasture 
have been associated with a drastic 
reduction of D. ovalifo1ium 350 主n the 
forage on offer and 1室主 the selecte是

diet (F主gure 3) , thus determin主ng a 
reduction 1n th念 1eve1 of crude 
protein in the selected forage (Figure 
4). 

Obviously. thls pasture has had 10w 
stabi1ity OVer time. particularly for 
the 1egume component; this i6 greatly 
due to an e缸thworm (扭位控且主旬.)
attack during the seco綠d year of 
惡razing. Frequent and pro1on皂ued dry 
periods dur主紅耳 the third year of 
器raz主室主皂 have a160 cont宮ibuted to D. 
位位主丘起豆's 10w re草棚軒的ion through 
new plant recru主tment from 紋。il seed 
reserves. The t玄ia1 wi11 continue for 
one more year and final analysis of 
resu1ts wi11 seek to establish the 
relationships between pasture 
attributes and weight gains. 

Grazing Trials - Carimagua 

Grazing of B. decumbens with and 
without 芷udzú

The grazing trial 可.ith B. decumbens 
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1. Figure 

kg S , and 5 kg Mg/ha) 
a11 pastures at the 

the rainy period of 1987. 

10 kg K, 10 
app1ied to 
beginning of 

Weight gains obtained during 1987 are 
presented in Tab1e 1. During the dry 
season , weight gains were greater for 
the association than for the grass 
alone; these results are consistent 
with what has been observed others 
years. It must be pointed out that 
the 1987 dry season was not severe , 
determining re1ative1y high weight 
gains. In contrast , rainfa11 during 
the year was very high (> 2700 阻

unti1 October) , which resu1ted in 
pudd1ing of the paddocks and ye110wing 
of B. decumbens and , thus , 10w weight 
gains for a11 treatments. However , 
even during this period weight gains 
in the association were two-fo1d 
greater than those in the pure grass. 
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a10ne and in association with Kudzú 
entered its ninth year of evaluation. 
In the 1986 Report information was 
given on a severe spitt1ebug attack on 
the two rep1ications of B. decumbens + 
Kudz丑 which was associated with a 
high accumu1ation of biomass , possib1y 
due to recyc1ing of nitrogen from the 
1egume. This spitt1ebug attack on B. 
decumbens determined that the 
association be grazed during the rainy 
season of 1986 under a 10wer stocking 
rate (1.5 A/ha) than that used for the 
pure stand (2.5 A/ha) • However , 
during the d玄y and rainy seasons of 
1987 both treatments were grazed under 
the same stocking rate (1.0 A/ha and 
2.0 A/ha during the dry and wet 
periods , respective1y). This decision 
was based on an excel1ent recovery of 
B. decumbens and Kudzú in both 
rep1ications (Figure 5). Recovery was 
possib1y inf1uenced by the 10wer 
stocking rate used during the rainy 
season of 1986 when the spitt1ebug 
attack took p1ace and a1so by a 
maintenance ferti1ization (10 kg P , 

decumbens grazing tria1 with B. In the 

15-2 
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主va主 lability of grass g闊的是ry matter (GGD的 in 豆，空坐立旦訟法/立­
ova主ifo1ium 350 under rotatíona1 臨razin惡 with three 5tocking 
I前立在這言了.

Figure 2. 

to prove th i5 hypothe怠is ， a grazin草

tría1 was establíshed ín a sandv 翁。i1

(30% sand) in which B. decumbens was 
iτlcluded a10ne and in association with 
豆， 單位旦旦If. 豆豆盟主fo主詔票 and
managed under the same stocking rate 
(2 A!ha) 發言.d two a1ternate grazíng 
syste認s (7 /7 aη占 21/21 ， 社ays of 
occupation/rest). Grazin話 be揖an
during the dry season of this year , 
with simi1ar 田anagement for a11 
pastures; treatment經 were imposed at 
the beginni設g of the rainy per圭od.

Differences in wei草ht 草ain among 
treat滋ents have been quick1y evi­
dence昌，屯，主th greater 草aíns in the 
association (556 g/A/day) than in the 

15-3 

wíth and without Kudz迢， weight gains 
have been consistent1y greater in 
aεsociation than in monoc玄op (1 30 vs. 
180 kg/A/year). However , it has been 
interesting to observe that produc­
tivity of B﹒坐到放包車 without the 
legume has been relat土ve1y stab1e over 
time (see 1985 Annual Report). Thi話

圭 s cont主ary to what would be expected 
in a grass pastu芷e 思rown 主n a 50i1 
with 10w organic matterwithout 
nitrogen application. On the other 
han忌， it would be postulated that the 
productivity of B. 毀性些想主 would
decline rapi是 1y in soils with rela­
tively high san挂 content 建設社 conse­
quent1y les5 organic matter. In orde玄
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1n 泣怯旦 dry 細tter digestibi1ity (IVD油) and crude protein (CP) of the 
se1ected diet 你已坐坐yone笠主IJ].﹒些拉拉坐坐史 350 under rotatio終a1
皂razing with three stockin皂 rates (勾結ilichao).
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Table 1. Seasonal weight gains in 旦﹒豆豆型企且s alone and in association with 
Kudzu (1987恥9th year of grazing - Carimagua). 

Pasture 
Period Year 

Stockin車 rate Dry 
1 Eainy2 (lζ皂/主〉

D/R 
(A/ha) -一一… g/ A/d宜的

1/2 450
b 172

b 
94 

1/2 522a 389 157 

x 486 281 

B. decumbens 

B. decumbens/Kudzú 
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gras8 alone (437 草IA/day) (Table 2). 
ln add主t10盒 a tendency for greater 
we1草ht 囂的15 Wa8 observed in the 7 /7 
8y移te聽 over the 21/21 system﹒主:vail“
ability of fora皂e，臨終asured during the 
rainy per10昌， has been simi1ar for 
both graz1ng sy自tem愁， but greater in 
the association (2113 kg DM/ha) than 
in the monocrop (1460 k臣 DM/ha). It 
18 expected that larger differences 1n 
the avai工ability of fora囂e between 
treatt起ent8 be observed over ti溫e ，
which in turn wou正是 reflect on ani觀念l
productivity. 

Grazin2 of Native Grasses with C. 
acutifolium 
ln 甘苦苦了τCategory IV grazing trial 
was estab1ished in Carimag也a with 包

車怒章認車 in association with 主­

acuti至。liu毅 (5277時55岳8) under 
泣苦苦石品tgraz:!:磚 頭ana草棚的ts. The 
trial was 主nitiated 主n Apri1 1985 and 
是ata on weight g'至in were reported 
unti1 the end of 1986 (See 1986 Annua1 
Report) • A severe ant attack 
(主豆豆蚊虫史萃 8p.) resu1ted in the 1088 
of 主﹒車位紅法主主n a11 treatments , being 
rep1ace是 by nat主ve grasse潑，聽ain1y A. 
主望話語 Given the high proport主on

of C. acutifolium in a工1 treat祖ents it 
was 挂，eci挂ed 1:0 continue the trial 
duτin車 1987. Weight gain results 
(τab1e 3) show that both durin草 the

dry a8 we11 as the rainy 翁easons ，

weight 草ains were inf1ue言lce是基y

瓏部2草棚的t ， but acceptable in a11 
cases. With the inte主睡ediate stocking 
rate (1. 0 A/ha) under continuous 
grazin臣 anima1s 車ained more weight 
than during the high stockin臨 rate

(1. 5 A/ha) under rotational 揖ra誼 in囂，
with no differences observed in the 
10w stockin草 rate (0.75 A!ha) under 
continuous 萃razing﹒Tbe greater 
wei惡ht gain with the 主nter盟edia.te

發 tocking rate was assoc圭ated with a 
higher proportion of A﹒車袋里nus in tbe 
forage on offer. 

An interestin草 result of this trial 
has been the high proportion of leg\勵e

in the d主et selected by the 草razin草

an:!:盟a1怠， particularly during the rainy 
僻ason (站起誨的， cOntrary to 說1at was 
obse玄ved when the pre述。祖inating 車ras發

wa6 A. 皇位主望星 (see 1986 Annual 
Report). These results indicate tha. t 
to a great extent. ani四als have 
substituted low-quality-native grasses 
for 1eg\血e. thus resulting in 
acceptable wei在ht gains. It is 
postu1ated that the 1egu撞e i發

contribut主室主草 not on工y a hi皂:h 1evel of 
prote圭n to the ani認a1s but a.1so 
ener草Y ﹒ With the lntroduction of C. 
acutifolium cv. Vichada in a better­
而汪古于五百anna (i.e. T. ve笠草草里) in 
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Table 2. Weight gain 虫且也接延至豆豆豆恤金給 alone and 悶。ciate丑祕th legumes under 

two grazing systems (1987 
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B. decumbens 2.0 479 399 439b 

E﹒包給思主I?﹒主經泣如/
C. acutifol1um 2.0 559 5禹。 550a 

3疋 主 1 會 470 

11 2主 3 rainy 是ays 枷 1st. year of 草raz1ng ﹒
主/ Alternation (days occupation/是ays rest). 
a , b D圭fferent means (P < .0車) • 

Table 3. Seasonal weight ga1ns in C﹒悠悠話已主盟 5277→568 associat給 with nat1ve 
車rasses (1987 - C忽rimagua) • 

Period of the year 
叫

Grazin草 mana在ement Drou位主1 RaEEzf 
草草

(Stockin事 rate) ----叫“叫“(草/且/day) -_:::: 

Continuous grazin軍 424 再 49 437 a ,b 
(0.7S A/ ha) 

Continuous grazing 4轟轟 530 479a 
(1 .0 A/ha) 

Rotational grazin草 371 407 389b 
(1.5 A/ha) 

x 再 1 事 462 
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Tab1e 4. Proportion of C. acutifo1ium 5277 + 5568 in the forage on offer and 
forage se1ected in associations with native grasses (1987 - Carimagua). 

Grazing management 
(Stocking rate) On offer 

Period of the year 

控且已 旦控三
% 1eg. Diet -F 

•
LE e­--­D--eo e 可

i
wh rF e­ziF ZL­OF nF nu-

Continuous grazing 20 27 29 63 
(0.75 A/ha) 

Continuous grazing 19 4 26 33 
(1. 0 A/ha) 

Rotationa1 grazing 71 56 48 91 
(1 .5 A/ha) 

l/ Samp1ings December 86 and February 1987 
2/ Samp1ings May-August 1987 

the absence of burnin皂 substitution

of the grass for the 1egume wou1d be 
1ess. 

The tria1 wi11 continue and measure­
ments on botanica1 composition wi11 be 
moded to determine the dynamics of 
native grasses and of the 1egume. 

New Tria1s in Category IV 
Durin唱 1987 new grazing tria1s with 
Category IV 1egumes were estab1ished 
in Carimagua. The first tria1 
inc1udes B. humidico1a 679 a10ne and 
in association with D. ova1ifo1ium 
13089 , which is an ecotype se1ected 
for its to1erance to the stem-ga11 
nematodes. The e反periment has been 
rep1icated in two sites with different 
soi1 textures (0 and 30% sand) and 
a1so rep1icated within each site , 
inc1uding the fo11owing treatments in 
a comp1ete1y randomized design with an 
incomp1ete factoria1 arrangement: 

1. Association and grass a1one. 
2. Variab1e stocking rates for 

season of the year with 2 and 3 
A/ha during the dry period and 3 
and 4 A/ha during the rainy 

season , for the association. For 
the grass a1one , on1y the high 
stocking rate of the dry (3 A/ha) 
and rainy (4 A/ha) periods are 
inc1uded. 

The grazing system to be used wi11 be 
a1ternate and f1exib1e , depending on 
the grass/1egume ba1ance in the forage 
avai1ab1e. 

A second rep1icated tria1 inc1udes B. 
但竺旦旦旦呈 cv. L1anero (6133) and B. 
humidico1a 679 a10ne and in associa­
tion 圳的生﹒區旦旦主 17434. Three 
stocking rates are inc1uded as manage­
ment factors 4 ha in B. humidico1a 
(2.3 and 4 A/ha) and in B. dictyoneura 
(2 , 2.5 , and 3.0 的a)-可ith an 
alternate and f1exib1e grazing system 
depending on the grass/1egume ba1ance 
oi the pasture. 

METHODOLOGICAL STUDIES 

The Section has been working the host 
years on the deve10pment of method­
。 10gies for pasture eva1uation under 
grazing re1evant to the RIEPT. The 
fo11owing is a summary of the tria1s 
in progress and of studies a1ready 
conc1uded. 
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Flexible Grazing 
且主些盤旦

旦旦旦旦旦旦

Both in the Carimagua Station as well 
as in Quilichao , trials are in 
progress to evaluate the strategy of 
flexible grazing management proposed 
as an alternative for the RIEPT. In 
the Carimagua trial , contrasting 
grasses (主﹒但Z旦旦旦 cv. Carimagua and 
E. 坐旦旦旦旦呈 cv. Llanero + 旦­
brizantha cv. Marandú) are being eval­
uated in association with Centrosema 
spp. (~ acutifolium 5277 , C. 
macrocarpum 5452 , and C. brasilianum 
5234) under two ranges of grazing 
pressure (3-5 and 6-8 kg GDM/100 kg 
LW/day). Planting was done in 1985 
and grazing was initiated in April 
1986 , initial weight gains having been 
reported in the 1986 Annual Report. 
During 1987 the trial continued to be 
grazed and large differences in weight 
gains have been recorded between 
treatments. The legume proportion in 
the forage on offer with the two gras­
ses under the low and high pressures 
is presented in Figure 6. Evidently 
C. acutifolium cv. Vichada is the most 
productive legume with both an erect 
(主﹒旦旦旦旦) as well as a stolon­
iferous grass (~. 主主旦旦旦旦). On 
the other hand , it is interesting t。
observe that C. brasilianum 5234 has 
been favored by the high grazing 
pressure with both grasses , while C. 
旦旦旦旦旦旦旦 has persisted more with B. 
坐竺旦旦旦呈+旦﹒泣主旦控呈 than with 
主﹒旦旦旦旦， both under low and high 
pressures. 

The difference in the proportion of 
the legumes in the forage on offer has 
determined different grazing manage­
ment strategies (τable 5). During the 
dry period all the pastures were 
managed with a 7/7 system, to favor 
the ability of the animals to selct. 
However , during the rainy period 
different managements had to be 
imposed to favor the grass or legume. 
The 21/21 system waS used with 生­
gayanusl旦﹒ 些盟主且主盟 under low 
pressure to favor the grass , in view 

15-10 

of the tendency of legume dominance. 
This same tendency is being observed 
in B. 坐旦旦旦旦呈+旦 br坐坐且呈/旦﹒
竺盟主且主旦 under 1ow grazing;pres 
sure , which will dictate a change from 
the 14 /1 4 system actually used to a 
21/21 alternate system. In the case 
of associations with B. dictvoneura + 
E. E王主主盟主主主 under high grazing 
pressure it has been necessary to 
impose a 21/21 alternate system, not 
because of an excess of the legume but 
due to the low availability of the two 
grasses since the establishment phase. 
Relatively frequent grazing (14/14) of 
C. brasilianum 5234 and C. macrocaroum 
5452in association with 主﹒但Z豆豆豆石在
旦﹒坐旦旦旦旦主+ B. br主且生呈 have not 
favored the legume productivity of 
these legumes has been more affected 
by the companion grass and the grazing 
pressure used than by grazing frequen­
cy. Specifically , C. macrocarpum 5452 
has practically disappeare豆豆 the
associations with 主﹒旦旦旦呈， indepen­
dently of the grazing pressure used. 
In contrast C﹒區里斗起旦旦 has persis­
ted with both grasses , but its produc­
tivity has been greater under high 
grazing pressure. 

In this grazing experiment legume 
proportion in the pastures has been 
positively related to weight gains 
(Table 6). During the first grazing 
period (rains 1986) , no differences in 
weight gains were observed among 
associations. However , during 1987 , 
weight gains were higher for the 
associations with C. acutifoliu血， both 
during the dry and the rainy periods 
as compared with the other associa­
tions. These greater weight gains in 
E. 坐坐立且正旦-based pastures were 
associated with a high legume propor­
tion in the diet selected both during 
the dry as well as the rainy periods 
(Table 7). 
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During 1985 , a grazing trial was 
established in the Quilichao Station 
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空able 5. Grazing manageroent ln assoclation絡。f two grasses with 史悠旦旦控笠翁pp.

under flexible grazing (1 會87 “ Carima皂ua).

Association 

生-gayanus
+ C. acutifolium 5277 
+ C. brasilianum 523主
+主* macrocarpu血泊位

x 

ll. dictyoneura/ll. brizantha 
+ C. acutifol1um 5277 
+ C. brasilianum 5234 
+ C. 單acrocarpum 5452 

x 

21/ / 
Dry period. 
Rainy p愁了iod.

D-81 
"叩開時偏喘翩翩愉_.腳-- Alternatlon system -四--也咱吩偏神倫"“

(Days of grazin草Idays of rest) 

7/7 14/14 717 21/21 
7/7 14/14 717 14 /1 4 
7/7 14/1主 7/7 14 /1有

7/7 1 在 /1主 7/7 16/16 

7/71 21/21 7/7 14/14 
7/7 21/21 7/7 21/21 
7/7 21/21 7/7 14 /1 4 

7/7 21/21 717 16/16 

Table 忌 Seasonal weight gains in different grass/1e草ume association移紹說der
alternate/flexible grazing (1 雪87 - Carima紋la) • 

Fe主主。是 of the year 
Pasture Rainy 當1; Drought 在7 Ral宜于當7

(21岳 days) (110 是ay8) (2主3 是ays)
咿咿枷仰伊郎郎耐心自--四"喃喃帶咿咿 g/A/day 怕你間倒叫“旬------

A.Eayanus 
- C. acutifolium 5277 再69 49串a 535a 
伽 C. brasilianum 5234 450 132d 350b 
- C. mac主oc至五pum 5452 481 209cd 主27b

一x 467 280 437 

ll. dictyoneuraf/必ol brizantha 
- C. acutifolium 5277 345 441a 487a 
編 C. brasilia綠草1m 5234 426 316bc 466ab 
“ ë. macroc主主主盟 5452 427 261c 274b 

x 399 33會 4年09

a. b , c , d. Different 血eans in t:he 閱盟e column (P < .05). 
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Tab1e 7. Le紗鷗 se1ectivity in as抽給ations of two grasses with 豆豆豆E盟主盟主 spp.

under a1ternate/f1exib主e grazing with two pressu宮es (1987 - Cari祖a那且很) • 

Low pressure 

R/87
3 

1至19h pressure 

D/87
2 

(% 1eg.in diet) 
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5277 
5234 
5452 

acutifolium 
brasilianu勉

強豆豆豆怨怨摺

- C. 
- C. 
- C. 

B. 

to be 臨anaged with the f1εxible 

grazin在 approach. Tbe tr1.a1 includes 
associations of A. gayaτ1US with C. 

-一­acut圭folium 5277-5568 and C. 
一一盟主豆豆丘呈主E旦旦713 under two ranges of 
草razing pressure (3-5 an是 6-8 kg GDMI 
100 kg L留/是ay). The 草razing systet經

being use is a1te宮nate/flex1毛主e ，
depe也是in草 on the grass/legume balance 
of tbe pastures. G玄eat differences in 
bota宮室主ca1 composition were quickly 
observed between associat主ons and 
bet這.een grazing pres翁ures in each 
association. Tbe legu阻e proportion in 
each period of the year for both asso­
ciations and grazing pressures 主s

ppresente是主n Figure 7. 1t i日 evi是ent

tbat C. 設已單位旦旦控 5713 has been 器。re
pr。如ctive than C. 您服必且些豆 5277-
5568 under the two grazing pressures 
i四posed. However , C. ma位悠至2互攻 has
been observed to be more affected by 
草razing pres間re than C﹒怒泣結位主盟
the 10w grazing pressure , tbe C. 

sa酷p1ing5 (August/October 19惡6)
舖扭p1ing (February 1987) 
samp1ings (May/September 1夠7)

鼓里cro主ar旦控 has tended to dominate the 
草rass ， thus a 28/28 grazing system was 
imposed to favor the 草rass. Produc­
tivity of this legume has been 5i草ni­
ficatintly affecteεin the high 
graz主ng pressure and relatively fre但

quent grazin缸(16/1岳) has not favored 
the legume. Si隸主1ar1y ， very frequent 
車闊葉ing (7/7) has not favored C. 
主訟話如泣空空白垂er the low or high 
grazing pressures. 
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Weight 草at終結 in this tria1 have been 
high du玄主.ng periods of min主盟主體 an挂

maxim口m rainfal1 periods (Figure 8). 
Durin草 the period of minimum precipi­
tat主。鈍， weight gains were 車玄eater for 
the associati血1 of 主﹒車2訟法立圳的 C.

堅竺竺笠E盟 than with 主﹒竺旦旦且正鹽，
this bein草 associated with a greater 
1egume proportion in the fora車e on 
offer at三是 selected by tbe graz主ng

animals. On the other hand , during 
the period of 盤aximum rainfall , 
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weight 草ains have been simi1忽r 1n both 
associat主ons with 1itt1e difference 
due to grazin草 pressure.

Results obtained to date in the two 
flexible grazing tria1s (Cari由Z草ua and 
Qu i1ichao) clear1y show ger觀p1as也 X

environment x management interaction. 
1n Carima草閥， C. 至虫草色且um cv .. 
V1chada has proved to be a very we l1 
adapted and product1ve 1egu祖e 1n 
associat1on w1 th grasses of con­
trasting growth habit and under dif“ 

ferent grazin草 managements. 1n con­
tr制t ， 1n 如i1ichao ， 三. 投悠旦旦旦控
5713 18 艷。純 product1ve than 2.. 
豆豆主主主fo1ium but very sens1tive to high 
graz1ng intensities. 

Overall , the strategy of f1間主b1e
grazing has a110wed to: 

1. Reduce the experimental area and/ 
。主 1ncrease the number of treat-
me玄ltS.

2. Deter盟主ne the 是egree of co血pati-
bility between 草ra移ses and 
legumes. 

3. Select 嘲。re product1ve associa­
t10ns for the two sites (i.e. 
C的imagl晶晶是 Quilichao) 間是er

contrast1ng 囂razin皂主ntens1ties.

4. Def1ne 1n some cases an 
occupation/rest schet設e for the 
pastures to maintai綠 8在 adequate

gras前 /legume ba1ance 主n the 
fora草e on offer. 

5. Def1ne a carryin皂 capacity ran皂e

for the mo主e productive 
associations. 

昏 Determ1ne potentia1 animal 
production of the associations 
under study. 

F1nal1y，主t must be mentioned that 
le悠悠 frequent 單razing (1.傘. 21/21 or 
28/2串) has favored the gra怨怨 on1y when 
well adapted le草U血es tend to dominate. 
More frequent grazin器(i. e. 7/7 or 
14/14) has not resulted in an inc當ease
in the proportion of those 1egumes 
poor1y adapte是 to the s1te or that are 
very sensitive to high stocking rates. 
1n the latter case , it i8 possib1e 
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that a 1e悠悠 frequent grazin草 system or 
continuous grazing is re哇uired to 
favor the 1egume. 

w主th the object of stu垂yin草 the

co總pat1bility and persistence of the 
spec1es pa1nted as a function of 
grazing mana草ement factor鉤 it has 
been proposed that grazin草 tria1s be 
carried out 1n 自祖11 plots (RTC) 1n 
certa圭n s1tes of the R1EPT wh主ch are 
representative of a part1cu1ar 
ecosystem. 

1n the Quil圭chao Stat10n a prototype 
竄TC trial was estab1ished , includin囂
the fo l1owing tτeat祖ents 主.n a sp11t 
p10t de銘ign with two replicat主ons:
1. 談是這1n p10t: rest periods of 2 , 4 , 

and 6 weeks and fixed occupat主on
of 3.5 days. 

2. Subp10t: associations of A. 
EX.恕單單 with S. 思主經望泣呈 12肘，
主﹒ 昆虫旦?惡心，旦﹒ 些單位位pum
504草帽- 5451 , and C. acutifo1ium 
5277 - 5568. 

3. Sub-subplot: 10w (2. 毛主思!ha) and 
h1串h (3.6 車拉!ha) stock主.ng 玄ates.

The le秒2攝制 S. 經生錢給已呈 1283 臨d 主.
主控bra 78在7 were not persistent , 自­
草ard1ess of the management treatments 
1摺posed. 1n the case of S﹒捏捏笠扭扭
1283 p1ant終 suffered fro臨 a severe 
anthracno發e attack during the first 
year; !.位坐ra 7847 p1ants a150 dis輛
appeared at the en挂 of the first 
graz1ng year due to compet1tion W主th
A. 草草主逛逛呈 8食謹 /or 1ack of to1erance to 
graz主.ng ﹒

τhe two 說聳立星星聾發pecies 恥油料b­
jected to 草raz1ng 晶ur圭ng three years 
and a su祖揖ary of the result5 obtained 
follows. A strong grazin草 syste也 X
E學tocking rate interaction wa8 observed 
in t剖rms of the avai1ab i1ity of 生­

a盟主笠笠惡reen dry 蜘tter (Figure 9). 
The-stock1ng rate effect on the ava11-
ability of 主﹒學正您服 in both a的80cia-



weight gains have been simi1ar in both 
associations 電.ith 1ittle difference 
是ue to grazing pre悠悠ure.

Results obtaine挂 to date in the two 
f1exible 皂razing trials (Carimagua 都滅
。lilichao) clear1y show germplasm x 
environment x 盟anagement 圭nteraction.

In Carimagua , C. 經盟主豆鼓鼓 ω­
Vichada has proved to be a very wel1 
adapted and productive le草ume in 
associat主on with grssses of con­
trasting growth habit and under 是if­
ferent grazing mana草@體悠悠ts. In co龍"船

主宮錦 t ， in Quil1chso , Q. 空旦單位也笠
5713 is more productive thsn C. 
acutifolium but very sensitive to high 
grazing 圭ntensities.

Overal1 , the strategy of f1exible 
grszing has allowed to: 

1. Reduce the experimental area andl 
or increase the nu四，ber of treat­
祖.ents.

2. Deter現ine the 挂e車ree of compati-
bility between grasses a:訟是

legumes. 
3. Select more productive associa­

主主ons for the two sites (i.e. 
Carit怠a缸ua an是Qui1ichao) under 
contrasting grazing intens主ties.

4. Define in 50器也 cases a.n 
occupat主on/rest 移che睡e for the 
pastures to mainta主n an adequate 
grass/1egu甜e ba1ance in the 
forage on offer. 

5. Define a ca主rying capsc主ty ran早a

for the 1噓。re productive 
associations. 

岳 Determ圭ne potential animal 
production of the associations 
under stu益y.

Finally , it must be 祖entione垂 that

1ess fre唔uent grazin島(i. e. 21/21 or 
28/28) has favore晶 the grass on1y when 
well adapted 1e草umes tend to dominate. 
純ore frequent 惡razing (1.e. 7/7 or 
14/1主) has not resulted in an 圭ncrease
in the proportion of those legumes 
poorly adapted to the s主te or that are 
very sens圭章主ve to high stockin臨 rates. 
ln the latter case , it i8 possible 
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 G宮azing 說anagement and Legume 
persistence/RTC 
官ith the object of studying the 
compatibility and persistence of the 
species palnted as a function of 
grazing mana草ement factor愁， it has 
been proposed that grazin草 trials 起e
carried out in sma11 plots (RTC) in 
certain sites of the RIEPT which are 
representative of a part主cular

ecosyste盟.

In the Qui1ichao Station a prototype 
RTC trial was establishe忌 inc1udin缸

the following t玄eatments 圭n a split 
p10t de翁1草n with t'缸。 replications:

1.吾!ain plot: rest periods of 2 ，在，

and 6 weeks and f圭xed occupation 
of 3.5 days. 

2. Subplot: associations of 在﹒

aya悶us with S. 訟語堂笠三至 1283 ，

z.…革主主呈 78刃， 旦﹒ 盟紅紅怒哀謹
504皂- 5451 , and C. acutifol1u祖

5277 - 5568. 

3. Sub-翁之，bplot: 10w (2.4 AU/ha) and 
high (3.岳主U/ha) stocking rates. 

The 1e草棚es S. 經指法盟主主 1283 an，甚至﹒
訟法主主 7847 were not persistent , re­
缸ardless of the manage觀ent treatments 
imposed. In the case of 豆﹒捏捏虫學掉
1283 plants suffered from a severe 
anthracnose attack during the first 
year; ~.釷金主至 7惡毒7 plants a1仰 dis­
appeared at the en忌。f the first 
草razing year due to co揖petit10n with 
b 但Z笠豆制d/or lack of to1盯ance to 
grazing. 

The two Ce笠豆豆單是 species were su恥
j ected to grazin車 du室主ng three years 
and a summ前y of the 主esults obtained 
follows. 蟲 strong grazin島 system 玄
stocking rate interacti。當， was observed 
in terms of the ava11abi主主ty of A. 
主笠呈恆星 green 釘y matter (Figure 9). 
The stocking rate effect on the avail­
ability of A. 草草草經笠主主n both associa-
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under 是ífferent grazing mana思ement (2 ，毒 an是吾 weeks of rest an是 low
and high stocking rates) starting at the point of m且imu盟 availability
(Qui1ichao) • 
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tions WI遠處 greater as grazing frequency 
increased. These results clearly indi­
cate the need to apply rotational gra­
zing systems when using high stocking 
rate約 in pastures based on 主﹒盟控器里﹒

To analyze the effect of grazing 
management factors on the persistence 
of the two Ce泣且堅堅 species un社er
evaluatio尬，是ata on legume avail縛

ability (k惡/ha) vs. 血onths of grazing 
社ata were a是justed using appropriate 
models. Conceptually , the models 
which coul是 be used to quantify 1e囂擺設e
persistence un垂ε玄皂razin囂， are: 

1. y = a + bt b <: 0 stable 

2. 

3. 

1egume , tendin皂 to increase over 
til道e

y = A 
工egume

t主me

+ B 
-kt 

e 每table

after a given perio社 of

-kt y = A e .-- or a 一 1egume ，

tending to disappear over time 

The dynamics of C ﹒旦旦旦旦旦旦旦 5065 明
5434 under the different managements 
evaluated is presented in Figure 10. 
1t is evident that this 1egume 
persisted under the low 弱tocking rate , 
but in different degree態 depending

on t:he g主azing syste訊 used. The 
legume was favored under a 2-week 
f玄倒在uency ， but dec1ined under 4- and 
岳-week frequencies at a si聽ilar rate 
(k) an是 reache這 stable leve1怠。f

availa己i主主ty (asymptote) of 620 and 
主主 1 k皂/h袋， 主espect:主.vely. U室主社er the 
high stocking ra峙， availa忌 ility of 2.. 
豆豆豆主豆豆豆.æ主m was βeriously affecte蓮，
pa主ticu1ar1y in the 2- and 再-week
frequenc主es where the 1egume pract主­

ca11y 是isappeared after three years of 
grazing. Under the hi息hest stocking 
rate , the 6-week fre司uency resulted in 
low legume levels and with a tendency 
to disappear over time. 

The dynamic , of C. 位巴拉拉ium 5277 -
5568 18 shown in Figure 11. The 
graz 土ng 臨ana且ement that resulted in 
greater legume availability W3S 
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observed to be the 工。當 stocking rate 
(2. 晶 AU/ha) with 4 weeks of rest. In 
this case , graz1ng every 2 or 6 weeks 
did not favor the legume. on the 
other hand , the high stocking rate 
used resu!ted ln a 1088 of the legume , 
regardless of the grazing frequency 
used. 

In 草eneral ， these results indicate 
that stocking rate was the grazing 
mana草ement factor that had the 
greatest effect on the persistence of 
the two Centrosema species under 
evaluation. U但是er the high stocking 
rate the two legu垣e8 had low per­
sistence會主ndependently fro輯 the

grazin車 syste訟 used. However. under 
the low stocking 主ate use忌，車razin軍
發yste啞 had a d主fferent effect 主犯 ter悠悠

of persistence of the two Centro8ema 
8pec圭e8. Wlth a 2呵.week frequency c; 
袋里cro想立法空間5 favore蓮， while with a 
4-week frequency , C. acutifolu揖 was

favored. The 6-week frequency was 
detrlmental for both legumes possib1y 
due to competition effect by 心
轟泣旦控呈 and/or because of greater 
legume consumption by the 臨raz1ng

aníma18 due to overmaturity of the 
grass. 

The resu1ts of this trial in 每mall

p10ts to a large extent are consistent 
with what has been observed in the 
flexib1e grazin車 trial in Qui1ichao. 
As in是ica t:ed ， before , in that trial 
grazing high pressure 念ignif ican t1 y 
affected the avai1abi1ity of 2.. 
笠主玉皇至三星空﹒ Howev肘 under 10'"' 
grazing pressure , the rest per生。d had 
to be extende桂 in order to favor the 
grass , since frequent 起razin軍 woul垂
t:en是 to f的or the 1egume a5 sho.m in 
the RTC. Frequent 草razing has not 
favo宜ed C. acutifolium (see Fi草ure 7), 
suggesting that 祖aybe longer rest 
periods are needed with this legume. 

From a methodological point of view , 
RTC trials in sma1l plot8 are recom­
mended not only to select productive 
associations. but a180 to define 
management requirements. This in turn 
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would serve the purpose of keeping 
vi悉ualize schemes of utill乞ation of 
se主ected pasture withln a given 
production system. 

Effect of Individua1 and Co甜mon

Grazin直 on Legu臨e Persistence 
As 該給τ!t1one忌， type C tria1s have been 
proposed with1n the RIEPT. Howeve玄，

these , trials require infrastructu玄e

that can be expensive. An alternative 
to 玄educe lnfrastructure costs and 
seed requ1re明ents in RTC to evaluate 
different genera and/or 1e惡U租e species 
under co闊的n grazing. Norma11y , this 
practice is not reco噩噩ended ， since 
there is a risk that palatable 1e巷口mes
may be elimlnate忌 while se1ecting 
those that are 1ess palatable. 

To eva1uate the poss主主ility of usin囂

common 赦組ing 1n the eva1uation of 
legume persistenc卷， a trial was 
conducted in Ca玄圭亞agua with 5 legumes 
役，認控按您且是 1283 ， S. 臨acrocepha1a

泊的， 主 c錢拉缸里 cv. Capica. C. 
macrocarpum 50晶 5 ， and C. brasilianu觀

5234) in associatlo澄 with A. 車拉涅盤
and under common (5 legumes in the 
sa揖e grazing p1ot) and 1n垂ivl是ua1 (1 
1e惡U臨e per 車raz1ng p1ot) grazin車，

After 3 years of 在razln囂 1egu鞘e
avai1abi11ty OVer tlme (kg/ha) was 
adjuste挂 using appropriate mo挂els and 
the result1ng par忽meters are sum­
訟ar1zed 1n Tab1e 8. lt observed that 
w1th the exception of C. 全堡壘111師岫
5234 , the rate can be of 是decline (k) 
of 1egume availab11ity over t1me was 
simil總r under ind1vidua1 and common 
graz主ng ﹒ On the other han益， of the 5 
1e草umes inc1u是e是 1n the trial , 2 did 
錄。t persist e1ther under 主說是主.vidual or 
common grazing . 主﹒ 紋主經且呈呈 1283
was affected by anthracnose an益 吾土繆伽

appeared after 18 組onths of grazing. 
Like叫帥， c﹒笠哎犯錯旦旦旦 5065 桂id not 
pe玄sist ， poss主.bly due to it悠 poor

adaptation to the edaph1c cond1tions 
of the Colombian p1ains. 

T忽b工e 8. Parameters (A = asy獵手tote y -k or b = slope) of mode1ω a益justed to the 
amount of 1egumes availab1e (k藍!ha) after three years of 皂raz1n草 in是iv主dually or 
<:0祖祖.on (1987 “ Carimagua). 

lnd主vidual 嘉raz1n藍
l 

Co間on grazin藍
2 

Legume A -k ó b A 你k ó b 
(kg/ha) (lζg/ha) 

S. ca.p1tata cv. Capica 3 133 -0.15 14 - 0.14 

S. 臨acrocephala 1 岳433 3 -0.13 9 - 0.1事

主 guianensis 12834 
-4 1.惡 “ 58.1 

C. brasilianu祖 5231
4 

5會 “ 0.09 41 -0.27 

C. 點acroca且盟 50655 哪0.22 時0.15

1I One 1e斜臨e/grazi均 p10t.
l! Five legumes/grazin藍k~l~t.
3/ Mo是e1 y = A + B - e.~' (months) where y 總 kg/1egume/ha

4/ 紋。挂e1 y 耳 a =t.-主t (回onths)
至/ 吾10del y Be-點已 (month絡)
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The availability of the three 1e草umes

that persisted was very 10w at the end 
of the third year , both under indi­
vidua1 and co官nnon gra:l: ing; however , 
under individual grazing the 1egume 
tended to have a greate玄 availability
particularly 1n the case of ~. 

m脫tata cv. Capica. 

The degree of pe主sistence of the 
legumes inc1uded in individua1 and 
co臨mon gra:l:主張g tria18 was a180 
evaluated in terms of the number of 
plants/m~ ÇFigure 12).τhe nUlllber 
of plantsl臨:~ at the end of the thir挂
year of 草razin皂 was simi主a主 毛主n電ier
in是ividual and co軍mon grazin草 for the 
three le蔥綠聽es that persisted. 

1n 車發言leral ， the results of this 
experi血.ent 主室主是主cates that the 
"ranking龜 of perslstence of the 5 
1egumes inclu是ed in the trial was 
siimlar under individual and co哩mon

草razin息， a1though individual grazing 
favored a greater availability of 
1egume 1n the pasture. Based on this , 
1t 18 8uggested that 1egume 
pers1stence under grazing could be 
evaluated inc1ud1ng different genera 
and/or species of 1egumes 1n small 
plots under co扭扭on 臣ra:l: 1ng. However , 
in order to reach a more definite 
conc1usio愁. these type of tria1s must 
be repeate是 with a broader range of 
legume怒，是ifferin草 in growth hab主t and 
relat:ive palatability , an是 hopefu11y
in associat生on with 草rasses of con­
trastin草草rowth habits. 

Graz主犯g of Assoc1ations with Sheep and 
Cattle 
軍eep may be 叫“ 1n grazing trials in 
g種a11 p10ts as an alternative to 
evaluate grass/legume assoc主at圭ons

which are desi草ned to be grazed by 
catt1e. pro吋ided that the resu1ts are 
similar. Obvious1y , the use of sheep 
in this type of trial h，主s the 
advantage of requir1n臨 1ess 1and , 
seed , and overa11 1nfrastructure. 

A I:ria1 wa9 estab1ishe挂 at CIAT­
Quilichao to evaluate 草rass/le騏捕e
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pastures w1 th sheep and cattle. 1n the 
first tria1 , two contrasting associa“ 

tions 他﹒主笠呈盟呈/f.﹒笠史史性鼓鼓 5277
and B﹒主主旦旦旦旦1f2. 位坐立結ium 350) 
were included for each anima1 species 
under two ranges of grazing , pressure 
(3-5 and 6-8 kg GDM/IOO kg LW!day). 

The resu1ts of this evaluation 
indicated that C﹒笠拉拉拉拉瓷缸razed
by 怒heep disappeared 4 months after 
1nit1ation of grazin臣 despite a 
relative1y high 圭nitial p室。portion

le銀2扭e (27%). 1n the case of the 
mixture of 是﹒ 車泣史豎在﹒ 主話結起控m
草raze惡 by cat工e ， the 1egu班e a1so 
d主sappeare益， but t:his wa8 associated 
with initia1 10w ava圭1ailability 1n 
the pastures(12%). The assoc1at1ons 
ba發ed on D. ova王ifo1ium showe是 a
是ifferent response when grazed by 
sheep an是 catt1e. 1n the caSe of 
sh制私心位坐立且主um constituted a 
very 10w proportion of the pasture 
while the proportion of this 1egume 
bein臨 high in the case of pastures 
grazed by catt1e. 

1n order to better 主nterpret the 
results obtained in the first 
experiment. a second study was carried 
out usin惡 esopha在ea1-fistu1ated sheep 
and cattle. The移e fistu1ated anima1s 
5i祖.u1taneously grazed contrasting 
grass你1egu亞e a悠悠ociations. Sa血p1es of 
fora草e selected by both ani盟a1 species 
were use謹1:0 esti臨ate the botanica1 
co盟position of the 挂主et. 里es毛主主ts of 
this work are su扭扭arized 主n Tab工e 9. 
1t i6 evi通ent that sheep se1ected 1ll0re 
C. acutifoliu鈴 5277 and C. 扭曲，crocaroum
言71γthan 立法t1e. With these 可高
legumes , the se1給ction index was 
greater than 1 in the caSe of sheep 
and 1ess than 1 in the ca移e of catt1e. 
This indicates that sheep se1ected in 
favor of the 1egume whi1e catt1e 
se1ected against the le草ume. 1n 
contrast. the selectivity for D. 
ovalifolium was simi1ar for both 
anima1 specie怒 with the index 
se1ection being less than 1. This 10.. 

se1e忱的ity for D. ova1ifo1ium is 
assoc主ated with thë pr主苦苦哀Ce 0玄一-
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Table 9. Legume proportion in the selecte這是iet by sheep and cattle in 串rassl

legume associations (Quilichao). 

Association Ani總a主 species Legume ln sr
1 

diet (草〕

B. 這ictyoneuraf Sheep 惡.單是這 0.35 
D. ovalifoliu點 350 Cattle 10.5a 0.41 

主﹒島ayanusl Sheep 24.4a 1.80 
C. acutlfollum 5277 + 556巷 Bovinos 10.4b 0.77 

A.gayanus/ Sheep 50.6a 1. 17 
C. macrocarpu血 5713 Cattle 30.0b O. 昏昏

11 
~， 51 (Selective index) r 

tme --mf a
…
nu 

m
一
嘲

W
O
呵
。
。

21 a. b Different 恥eans 佇< .05) 

tannin侈 as has been documented in 
various stu桂ies. However. it 田ust be 
in是icated that the selectivity of 
sh間p for D﹒位已旦公盟 could have 
been underestimated in this study. 
給ince the fistulated animals used were 
not previously accustumed to the 
legume. 

Overal1 , the results of this work 
indicate that sheep could not 
recommen挂起是 to evaluate grass/le臨，ume
associations designed to be 皂razed by 
cattle , since there are 揖arked
differences between animal species in 
grazing habit and fora草e selectivity. 
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16. SEED PRODUCTION 

11這TROD哲CT工ON

During 1987 the Seed Production 
Section continued with the activities 
of. seed multiplication and distrihu伊
tion; applie社 research; technical 
co工laboration; and train主設在﹒ These 
activities 義哲學 悠悠實臨arized in the 
fo11ow主2革?賞。在res每 report.

SEED 誼ULT1PLICAT10N AND D工sτR1BUTION

As in previous years. field production 
activities were continued at both 
Quilichao and Cari臨agua. Support 
facilities for 車安eenhouse propa客正是tio袋，

8ee是 conditionin囂， 瑟發發是 test主室主皂. seed 
storage and distribution were centere是
at Pal祖ira. Act主vit主e6 at Valledupar 
were conducte是 by the production a訊社

purchase contract mechanism and are 
described in greater detail under the 
leading of Technical Col1aboration. 

The mult主p1主cation of legu血e species 
an是 access主ons are su智體ar1zed in Tab1e 
1.主 total of 7再 access主ons of 21 
species 可Jere und忽r 80種e degτee of 
Z益u1tip1ication ， with an emphasis upon 
制個師主ons of 學泣給單單呈 spp. , 也
ova1ifo1ium and P. phaseo10ides. Prin.也
証研討Y d石ring 可he November 1986 
February 1987 harvest perio丑， a co盟po­
slte tota1 of 1 , 662 k話。f graded see品，
including significant a祖ounts of A. 
結笠說，主﹒竺竺且語學跤，主.經croc主呈躍，
已絃茲立泣趕車!!..哎哎觀控您更 and 笠，
2點也豆豆 During the year 5 ha of new 
seed crops were estab1ishe是 to provide 
a total of 19.6 ha of seed crops 
presently under management. 

The mu1tiplication of 草rass species 
and accessions are 8ummarized in Table 
2. A total of 32 acce的sions of 11 
species are under so'四e degree of 
mu1tip1ication. The 盟ajor effort "'as 
concentrated up B﹒位岱訟毀泣主 CIAT

岳 133. A co由posite total of 780 k墓。f

c1ean seed was p主。duce是 durin草 the
June-Ju1y harvest period in Car圭亞agua ，.

臨in1y of B﹒控告旦旦旦呈 CIAT 6133. 

A su回mary of composite seed multipli­
cation activities is presented in 
Table 3. ln re1ative ter祖怠， Carimagua 
provided the 1毛主主gest vo1u啞e ， Quilichao 
provide是 忽器a11 volumes of many 
access主ons and Va11edupar pro挂電lced

1a主ge volu錄像 S of th主ee accessions. 

Seed distribution invo1ved responding 
to a tota1 of 302 request寫 and the 
delivery of a composite tota1 of 
1 ,671 kg of seed , predomlnant1y of 
legume accessions (see Tab1e 4). 斑。st
seed was utilized by Pro草ram 距embers

and Nationa1 Research lnstitutions in 
the con是uct of ger盟plasm and pasture 
evaluation e玄periments. There wa5 
some increase in t:he volume of basic 
seed distributed to nationa1 seed 
multiplicatiοn programs. 

APPLIED RESE庄里CH

a) See是1in草 e臨er藍ence of S. ca會主tata

A seed crop ，濃ana草ement exper主現ent con­
ducte是 on-far訟 with a grazier co11abo­
rator on a sandy 10am soi1 type , proω 
vided an opportunity to study vari­
ables affectin臨 seedling emergence. 
Plant population at two months post 



τable 1. Su寫臨ary of see挂觀主1tiplication activities of legu認e species and acce發明
sions between October 1986-1987. 

Species Total Areas of ~eed .1 
Accessions Mu1tip1ication produce挂

New Total 
(No. ) (ha) (ha) (kg) 

Arachis pintoi 1 2.53 惑。"思6
Centrosema brasilianum 4 0.575 3.13 476. 岳 l

Centrose盟a T濃acrocarFum 4 0.261 1.惡82 1晶磊 .06

Centrose'訂，a acutifo1iu亞 2 0.98 再 .07 327.0 
Centrosema schiedeanu揖 l 0.005 1.06 
Cannavalia brasiliensis 1 0.0日 1 2.33 
Craty1ia floribunda l 0.002 2.39 
Chamaecrista rotundifolia 2 0.01 1. 35 
Desrnodium heterocarpon 2 0.026 0.74 
Desmodiu訊 heterophyllum 3 0.03 5.15 
Des訟。diu扭。valifo工iu詛 15 3.17 6. 主79 12.0 
Des毯。dium st主主在illosum 4 0.08 59.27 
DiocleaEuianensis 2 0.024 會 .52

Fle寫dnsia macrophy1a 2 0.128 盔 .95

Leucaena sp . 3 0.008 0.0 
Pueraria phaseoloides 11 0.2415 1 皂 .57

Stylosanthes capitata 1 0.3 465.0 
Stylosanthesguianensis 4 0.521 14.5 
Stylosanthes viscosa 7 0.0588 6.0 
Tadehagi 絡P ﹒ 2 0.008 0.32 
Zornia $labra 2 0.057 0.125 24.78 

士ota1 74 章 .043 19. 岳已告 16岳 2.46

11 Classified seed with > 90% pure see且 content.

planting responded positively to 
plantin惡丑ensity and ac1d escar1fi­
catlon of po益s (Tab工e 章)， and 1益。st
dramatical工y to plant主n惡 an是 cove玄1ng

in row忽 as oppose是 to broadcast an是
uncovere在 (Tab工e 6). Level of fert1-
11zer app1icátlon ha是 no effect on 
seedling emergence (Table 6). 

b) Seed Crop manag凹1叫t of 
心位笠扭扭旦旦

τwo ele綠ents of 四ana草ement were 
studied ut生liz1ng various establíshed 
seed mu工tip1ícat主on areas at 
Carimagua. These were (1) fertilizer 
applicat1on , and (1í) t1ming of 
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precutting and ferti1izer application. 

An inco訟plete factoria1 design was 
use挂 to co觀.pare the effect of 1eve工g

of 嘗 a笠ld S an是 a1so a hi草;h complete 
fert i1ize玄 treat亞ent ， upon y1e1益。f
pure see書i. These treat租ents we主e not 
affected by renov.表tion with offset 
discs. Without S, there was a 
po給itive response to 50 but not to 100 
kg/ha N. Without N, there was no 
respo訂閱e to 20 kg/ha of S. The 
treatment of SO kg/ha N + 20 kg/ha S 
proví益ed a higher yield than either 
element by itself. Additiona工 amounts

of N or other ele總ents provided little 
further response (see Table 7). 



species and acces-Table 2. Summary of seed multiplication activ主ties of 
s圭ons between October 1雪串拉伯 1987.
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Table 4. Seed distríbution between October 198岳 y 1警車7.

Seed Request Seed Volume 
Object主ve 豆ource Grasses Legumes Total 

(No.) (kg) (kg) (kg) 

主. Germplas訟 an是 Pastures

Evaluation 
1) TPP Members 126 137 555 692 
2) Regional Trials (RIEPT) 立在 75 85 160 
3) National 王nstitutions 車岳 223 418 641 
高〉 Other CIAT programs 12 立 10 12 
5) lnd主viduals 37 ? 12 19 

Subtotal 289 4品有 1080 1524 

B. Seed Multiplicat 主on

1) CIAT Seed Unit 3 己G 喜 毛8
2) National Institut主ons 1日 12 67 79 

Subtotal 13 72 75 147 

C. Total 3位2 516 1155 1671 

Table 5. The effect of seed t玄eat說lent and planting density upon seedlin聽 emergence

1n 笠泣旦恕絨星星空延旦旦旦 cv. Capica. 

Planting , 
density . 

Lo t;.,,T 

Mediurn 

High 

Mean 

$eedling Emergence ('OOO/ha , 2 rn口一叮 p
Seed tl踅rea主Z稜ne缸nt

Nil Aci品 Scarified Mean 

50 83 67c
2 

100 167 133b 

167 283 225a 

10岳b 178a 

1 ( Treat: e挂 seed 1n po尋 (kg(ha)

Ni1 Ac土d Scarif三e是 (kg(ha) 
Low 1 
Medium 6 3 
High 12 毛

2( Heans fo l1owe丑色y the same letter are not statistically different at P < 0.05. 
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Table 6. The effect of planting systems and fertilization upon seedling emergence 
of Stylosanth聞單位也玉是 cv. Capica. 

See社 lin直 Emergence ('OOO/ha , 2 揖o post plantin頁)
f;eed treat盟ent

Row Broa是cast }哇ean
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.
t
.時

，
心

γ
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& 
a 帆

恥ι

Control 355 26 191 a 2 

Calfo8 3位7 40 203 a 

Complete 278 品。 159 a 

Mean 330 a 3 岳 b

Control: Without 
Calfos: 50 PryO< (kg/ha) 
Complete: 5。主;85 ，~o5Ö-K2o + 20 Mg + 12 S (kg/ha) 

21 Means followed by the same letter are not statistically different P < 0.05). 

Table 7. The effect of renovatio泊， nit玄ogen and su工phur on the pure seed yie王位 in 
L 笠您認投思主 CIAT 6133 at Carima草ua ， 1987. 
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30.7 
32.2 

116 a
2 

109 ab 
9惡 h
63 c 
56 c 
35 挂

34 d 

Mean 85.3 a 60.3 a 

l/ Area sampled: 412 m2 in each of three replicat1ons. 

~I Means followed by the same letter are not statist圭cally d圭 fferent at P < 0.05. 

16…5 



The application of a pre-cut Cby heavy 
grazin皂) followed by fertilizer appli­
cation (50-100 k草Iha N + 25 k草Iha S) 
wa移 applied to four diffe玄ent seed 
multiplication areas at the beginning 
of the rainy season. The actual ti祖e
of completion of this management 
package ran草ed from April 6 to until 
May 28. At the time of harvest 
maturity , the hi草hest inflorescence 
densities and yield of pure see是 were

assoc1ated with the earliest date of 
roanagement indicating the il蠶portance

of early app1ication (Table 8). 

c) Seed harvesting methods in 
B. 也竺旦旦旦旦

Durin草 the harvestin墓。f various seed 
multip工ication areas in Carimagua 
compar1sons were 祖ade of alternative 
harvesting methods. 

Two separate comparisons of roanual 
versus CQ'認b1ne harvestin草 indicated

that the CO!提bine delivers approxi­
mately 50% of the pure see謹 as
harveste是 by the 磁anual method (Tables 
9 an是 10) . 

血噓。re detailed comparison involved a 
beater harvestor as a third harvest 
觀ethod. This beater harvestor con­
sists essentially of a tractor mounted 
rotatin草 reel of PVC pipes which f1ail 
the inflorescences an是 a screen box 
which col1ects 是islod在ed spike1ets. 
The beater har'estor de1ivere是 sig­

nificant1y less yield of pure seed 
that the co祖~ine ， but both the corobine 
and the beater harvestor 是e1ivered a 
1ar輯er seed size (or average weight of 
caryopsis) than the 麓的mal metho是­

Somewhat surprisingly , the tetrazol主um
viability of pure seed at 2 months 
post harvest was simi1ar for a11 three 
meth。這s. Seed viability and yie正是 of 
pure viab1e seed wi11 continue to be 
monitored. 

是) Role of physical support in 
些單單聳聽 spp.

Seed yi副主.n C﹒坐船挂盟 CIAT 5234 

16“ 6 

at Qui1ichao , responded positively to 
post -wire tre王1is and king grass 
stakes (Table 11) , but not to in­
creased hei惡ht of trellis. 1n 
Carimagt主義， the post-wire trel1is 
resu1ted in higher yields than both 
叫你的 and no support (Tab1e 12). 

Seed yie1d of ~.望旦旦拉拉笠 CIAT 5277 
at Quilichao also respon是e是 to post­
wire tre11is of conventional height 
(1 .8 m) and king 罷rass stakes. See謹
harvested from the ground was smal1er 
and of lower viability (Tab!e 13). 

e) C. acutifolium cv. Vichad級

The re1ease 1n Colombia during the 
latter ha1f of 1986 of CIAT 5277 a5 cv 
Vichada has focussed attention upon 
the cha11en草e of and prospects for 
future development of co盤mercia1 seed 
supply. 

The ava主1able data on seed yield is 
sum臨ar1zed in Table 14. Potent1al 
yiel是移 of 7日o kg/ha are attainable but 
average y1eld 1s more in the range of 
50-200 kg/ha. even with phy怒ical sup­
port and repetitive han是 harvestin皂­

While th主s data base is very re­
stricte益， these relatively low yie1是g
and hi惡.h variability indicate the need 
for an expanded research effort to 
explore means of seed crop management 
an是 1ocation ， so as to provide con­
翁istently hi草her seed y主e1謹S. 1n 
addition to research efforts , on1y 
strong and sustaine是是emand fro聽

graziers wil1 stimu1ate investment in 
connnerc圭a工 seed pro是uction.

TECHNICAL COLLABORATION 

Thi翁 activity has the genera工 objec喻

tives of (a) widenin臨 partic1pation in 
seed multip1ication to inc1ude 
National Institutions , seed enter­
prises and new produce笠岳 and (b) 
increasin草 production at the national 
1eve工， to provide seed of promising 
acce悠悠ion8 for fu宮ther evaluation and 
basic seed of new cultivars. 



Tab1e 8. Pure seed yield of B. 位ctyoneu官兵 CIAT 6133 accordin草 to precutting and 
ferti1izing period at Cari甜agua 1987. 

除11tiplication Pre-cutting and Harvest 主nf10rescence Pure Se傘4
Fie1吐 Ferti1izing period maturity Dens1ty Yield1 

(date) (date) {苗。 .1祖2) (1<草 Iha)

Acuario 83 April 6 June 23 300 1會8

Acuar主o 85 May 16 July 22 185 85 

Acuario 8雇主 May 28 July 27 218 95 

Acuario 86B Hay 28 July 29 197 88 

lf Manual harvested trials lots wizh pzota of5GCJ area ad 盟約imum 3 

replicatio室主s.

Table 9. Comparation of harvest meth。如 (manual 船d combine) on pure 帥ed yield of 
B. 位旦控告2至 CIAT 6133 位 Carimagua.

Harvest 
metho是

e c a 
e
v
d

、
J

ct2 
怠
，

z
m

asnntd zm­oeo lDH f

<

n Y
枷 Pure see垂­

yield 

(1<皂Iha)

Manual 300 a 190 a 2 

Combine 306 a 98 b 

.!I加制 values fr個 two 研periments. 庄重甜甜Wlek598J in each of 
3 replications , in both experi咽。nts.

三I Means followed by the same letter are not statistically di主f結rent at P < 0.05. 
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Table 10. The effect of harvest method on pure seed yield and quality in B. 
且主旦旦旦旦 CIAT 6133 in Carimagua. 

Harvest method 
Treatments 

Manual , technified 

Combine 

Reel-beater 

Yield1 

(kg/ha) 

60.9 a 
2 

3 1. 8 b 

18.8 c 

Pure Seed 
Caryopsis TZ Viability 

Unit Weight 2 months 
(mg/100) (%, No.) 

255.5 b 92 

298.6 a 93 

303.9 a 92 

l/Area sampled :1000m21n each of three repetit1。ns.

Yield of 
Pure-viable seed 

2 months 
(kg/ha) 

56.3 a 

29.4 b 

17.5 b 

2/ Means followed by the same letter are not statistically different at P < 0.05. 

Table 11. Evaluation of various support systems on seed yield of Centrosema 
brasilianum CIAT 5234 in Santander de Quilichao. 

Type of Support 

1. Post/wire trellis , 1.8 m high 

2. Post/wire trellis , 2.5 m high 

3. Mature King grass stakes 

4. Without support (ground sward) 

Pure Seed 咱

Yield 
(kg/ha) 

321. 1 a 

278.5 a 

219.8 a 

50.5 b 

* Area sampled: 76 ml in each of 3 replications. 

** Six month post-harvest. 
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Seed Unit 
weight 

(g/100) 

2.222 a 

2.244 a 

2.296 a 

2.078 b 

Viability** 
Tetrazol 
(宮， N O

.) 

76.6 a 

76.0 a 

69.6 a 

65.6 a 



Table 1 立 Evaluation of d1fferent systet農S of 割lpport on seed yield of Centrosema 
竺竺旦控笠笠 CIAT 523堯， C缸主甜agua 1會患重研工會惡7.

Type of Support Pure ~:ed1 Seed Unit ~e.t:~~01*2 
Yield weight Viability 

(kg/ha) (g /1 00) (%, NO
.) 

1. Post/wire trel1is , 2.5 m high 134.0 a 2.191 ab 77.7 abc 

2. Post!wire trellis. 1.8 m hi草h 11已 .0 a 笠 .229 a 岳琴 .0 c 

3. T主ee braI叉ches 吾吾 .5 b 2.257 a 70.5 bc 

品. Mature Kin草草ra發S 39.0 c 2.222 a 78.7 ab 

5. Inverted green King grass 35.5 c 2.189 ab 83.2 a 

6. Without support 15.5 c 2.103 b 84.5 a 

lj 皇室扭扭mple是:毛7.2 盟主 in each of 3 replications (Acuario 8的.

主/岳 months post蜘ha付est.

Table 13. Evaluation of various syste祖S of support on seed yield of Centrosema 
acutifolium CIAT 5277 圭n Santan是er 社e 泳三主lichao.

Type of Support Pure See垂 τ

Yield 
(k臨(ha)

1. Post/wire trellis , 1.8 m high 401 a 

2. Post/w主re trellis , 2.5 盤 high 313 b 

3. Mature stakes of King 草rass 481 a 

4. Mature stakes of Kin串串rass

(inverted) 368 ab 

5. Without support (草round sward) 94.8 c 

主/晶宮錦扭扭pled: 以蚣，你做ch of 4 replications. 

'!:,! Six 蜘nths post-harvest. 
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Seed Unit Tetrazol 2 

Weight Viab i1ity 
(g(100) (囂 .N O

.) 

4.593 a 91.5 a 

4.631 a 會2.2 a 

再 .531 a 92.7 a 

4.589 a 92.5 a 

3.654 b 83.7 b 



Table 14. An. evol~ing1profile of seed yield of f. acutifoliumω. Vichada , 
at different locations". 

YE血R COLOMBI主 MEXICO 
Quilichao Cari船俱1a El Vi愁。 Va工ledupar I車uala

ZZ24。話 -X 3 3 Q N 草。臨 10。到 l章。臨
的

n 主主 n 文 τz x n x 

1983-84 l 335 

1984-85 5 68(+9) 2 163(+48) 

1985-86 6 217(+39) 4 68(+1 4) 

1會皂岳卸車7 ? 117(司令3會) 6 24(+8) i 150 l 150 1 71岳

Mean 19 147(,• 25) 12 62(+17) 1 150 1 150 1 716 

1/ Values in kg/ha of seed field multiplication from 0.01 to 2.0 ha with physical 
support and manual harvest with several passes. 

三/ Number of independent observations 約為lues of different 刷ltipli叫tion fields) 
inclu卓ed in the seed y主el是那ea鈍，

3 Avera車e calculate是〈主EE).

Two complementary strategies have been 
applied to achieve the objective愁，

these bein島，
initiate and develop seed multi­
plication programs within se­
lecte過 National Research Instltu“ 

tio怒發 (當RI's) of the RIEPT , and 
where availabl金 ut主主主ze experψ 

tise and resou玄ces of existing 
seed enterprises , via seed pro­
duction and purchase contracts. 

1. Ne甜 seed multiplication progra揖8
within NRIs 

Durig the year a major effort was 
directed towards initiating and 
developing pasture seed 間主ltiplication
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P玄ojects in Peru , Ecuador ，否iexico and 
Costa Rica. These countries were 
chosen because of advances made 
therein in systematic germplasm 
evaluation , the desire of the national 
institutions to expand seed activities 
and the availability of human and 
field resource銘.

工n each case J a 祖ultiplication plan 
was define挂起efore the plantin惡

season. Th主s inclu是e是， the ident主ty of 
the species an，社 accessions to be mu主編
tiplied , the multiplicat主on target銬，

production locations , seed crop 
manage咽ent and harvesting method , etc. 

1n Ecuador , Mexico and Costa Rica , the 



project i的olved one NRI only as pro­
ject organizer and pro是ucer (INIAP. 
INIF妞， 紙的， respectively). In Peru. 
however. two NRI' s (INIPA and IVITA) 
were the project organizer筒 loca1

草raziers were involved as novice­
producer-collaborator怠 a位d two re­
草ional develop祖.ent corporations con­
tributed to fun是in惡﹒ In Ecuado玄， IICA 
provi是e是 fundin耳 to INIAP. 

First year achieve祖ents were h主ghly

variable. ran草ing from over 1 ,200 k囂
。f composite seeds produced in Peru to 
almost total failure at establishment 
in another p宜。ject. In a11 cases , 
however , participants gained valuab1e 
experience in seed crop a草ronomy an謹

proj ect mana革命聽ent. 的主.mproved ap­
prec主ation of the r01e of basic seed 
was a1so attained and projects wi11 
evo1ve into theiτ 發econd yea宮 with

better plannin臣， i鵬proved selection 
and invo1vement of co11aborators and 
with limitation怒 better identifie益主怨

each case. 

2. Seed production ar:一且玉皇扭扭
contracts 

τhese proj ects are conducte社 in co1-
laboration with the CIAT Seed Unit. 
In each case , finance , contract speci­
fications , provis主on of basic seed , 
field supervision , seed conditio掌1 and 
seed analys主s are shared between the 
Sectlon and Seed Unit. The partici­
pating see通車rower (usually a seed 
producing enterpr主se) provides land 
and resourCeS to establish , mana草e ，
harvest and deliver the specified 
pasture 靈ateria1翁 accordin島 to
contract specifications. 

Se臨圭llano Ltda. 主s a seed enterpri約e

pro是ucin事 rice and Brachiaria 
decumbens seed in the Vi11avicencio 
region of Co 10姐.b 1a. Since 1986 they 
have participated in contracts with 
CIAT. Distr主bu主dora del Va11e Ltda. 1s 
a seed enterprise producing seed of 
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sor草hu混 and 位訟法法豆豆配給盟主 in the 
Val1edupa玄 region of Colombia. Durin車

1986-87 they participated in a 
contract involving three Centr08ema 
spp. The 盟aterials inv01ved , crop 
areas , seed yields and seed produced 
are summarized in Tables 15 and 1岳，

These contract projects have prove位

very productiv包， not onl y in the 
context of see是s produced but a180 in 
the generation of crop perfo對學ance

data，聽anagement experience and 
contacts w主th the seed enterprises. 

3. Participation in on-farm pasture 
re8earch 

The Section has continued to col1ab­
orate in an expanding number of on­
farm research and validation projects. 
Contribution諮 have inc1ude是 technical

assistance in see是 crop mana草ement and 
contract harvesti吟。f S﹒旦位設想，

TRAIl章主誼G

During the year two professional絡

(fro誼 Domi約ican Republic and Bolivia) 
participated in the Section as their 
specialization pha移e fo11ow1n學 the

Course inτropical Pastures. In 
addition , three short-term specia1 
trainees (fro聽 Bolivia，車ntigua an這

Cuba) a180 spent from two weeks to two 
months in in研service training. 

In October , the Section contribute是 to

a Workshop on Pastures or露anlzed by 
Z衷IPA at Pucallpa , Peru. 

During the year , p1ans were developed 
for in-country Pasture Seed workshops. 
Thesa inc工泊是e Pana鴨a in December 1 學87

and Peru in June 1988. 

Whe玄e possible 是u玄ing travel , contact 
was 亞aintaine社 with participants of 
the 1 會惡毒 and 1986 pastura 發eed
courses. 



τable 15. Materíals , crop areas and seed yíeld and p室。是uction i說 pro益uction and 
p毛主主chase contracts with Se臨illano Ltda. 1 會8岳-1 會87.

Period 

1986-87 

工會87個車8

Matería工

旦-~aj>ítata ev. Capica 

C.acutifolium cv. Viehada 

C.acutifolium cv. Vichada 

S.guíanensl怒 cv. Pucal1pa 

D. ovalifo工íu聽 C工AT 13089 

1{ Seed harvest sti工1 P叫“海﹒

Crop 
Area 
(ha) 

2.0 

0.5 

0.5 

1. 0 

1. 0 

Basic Seed 
Yield Production 
(k草!ha) (kg) 

110 220 

150 75 

1 

Table 16. Materials , crop areas an是 see是 yield 州是 production of three Ce投控經m
spp. 主n pro岳之letlon and purchase contract with Distribuidora del Valle Ltda. during 
19草6-87.

Crop Based Seed 
Centrosema material Area Yiel挂 Production 

(ha) (kg{ha) (k車)

C. acutifolium cv. Vichada 0.97 150 146 

C. brasilianum CIAT 5234 0.55 769 384 

C. 監笠笠哎pum CIAT 5713 0.55 93 46 

Totals 2.07 576 
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17. LIVESTOCK SYSTEMS 

The objective of th1s Section 1s to 
docu泌ent the potential ro1e of sown 
pastures 00 11vestock productioo 
systems that are pr1mari1y based on 
grazed pastures. 1n this context , 
prior1ty 16 assigned to those 
i盟proved pastu玄es resultin草 from the 
sistematic screen1n草 carried out by 
the Tropica1 Pa發tures Pro惡ram 1n 
cooperation with nationa1 research 
institut :l ons. 

1n order to accompli發h this objec­
t 主.ve ， a number of re終earch activitles 
are carried out: 叫per主lIlentation i錄

Ca吉1magua an是 at the on-far甜 1eve1.

as we工1 as the mon主toring of on-farm 
co扭捏ercia1 pastures , either used by 
themse1ves or 1n co羽，bination with 
other forage resources. The 0衷心farm

research and monitoring activities 
d主re carried oot both in the Ea發tern

P1ains of Co豆。部b圭a. where the prlmary 
objective 1翁 to ldentify 給.od test 
approprlate methodologie綴. as we11 as 
1n other countries in cooperation 
with research and deve10p翅ent
insti.tutions. 

RESEARCR IN CARlMAGUA 

A potential use of sown pastures 主犯

cattle production syste血s 1s the 
improvement of the bree是1n在 herd's
repro挂uctive performance. realized 
throu車，h qua1itative and qua.ot1tat主ve

improvements of the nutritional 
status. Such an improvement csn 
be achieved by graz1ng the breed1n囂

he宜昌. or a selected part of it , on 
制wn pastures or some combination of 
introduced and native pasture怒，

A1ternativel于 ear1y weaning of the 
suck1in缸 ca1ve5 a110w5 maintaining tbe 
breedin臨 cows on savanna. provided a 
息。。卓 quality fora草e i給 avai1able for 
the weaners. 

Reproductive 
humidicola 

performance 。n B. 

Large areas sown to ♀. 至2且位扭扭
豆豆第1發t in most of Troplcal 主誼erica. The 
inherent qua1ity of this grass i8 10w, 
a1thou在，h there exists experi聽enta1

evidence that suggests that 80i1 
ferti11ty and the presence of an 
associate是 legume 紛ay improve its 
nutrltional va1ue. Neverthe1ess. 1t忽

hi囂h carryin皂 capacity. ease of 
establishment by vegetat主ve 祖eans an在

it8 competitive abi1ity with weeds 
make it high1y appreciated by farmers. 
主 10.0在 term experi訟ent with replicates 
over time begun in 1981 , with the aim 
of studying the reproductive perfor個

mance of heifers raised on this 
species~ 發言治 when subjected to 是if­

ferent rate怠。f we1ght 串ain from 
weaning to 270 kg 1ivewei草ht. Residu­
a1 effects of these treatments are 
a1so being stu挂 ie益 Partial resu1ts 
have been reporte垂直n previous annua1 
reports. The evolut圭on of the live­
weights of three groups of ani經a1s ，
uncorrecte益 for the effect of age an是
phys1010島主ca1 condition. 主s shown in 
Fi草ure 1. 1t 18 clear that the effect 
of treatment has dissapeared over 
t1me. 

A similar trend can be observed in 
ter臨s of reproductive performance. The 
rate of weight gain ha過 a marked 
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Figure 1. 

savanna ，主he existence of 10ng ter混

compensatory effects can be use是 to

cσmpensate temporary nutr圭t主ona1

cons t:raints. This issue is being 
investigated in the second temporal 
replication of thi恕的毛periment. Three 
惡roups of heifers raise是 on B. 
humidico1a f主。四 weanin草 were

subdivided in t:wo groups each upon 
reaching 270 k宮 1ivewe主ght: one 惡玄oup
continued on this 草rass ， wh i1e the 
鰻econd group of animals is being 
graze是 on B. 色ct點訟s to achieve 
higher weight gains. Thus , at present 
there are six groups made up of the 
combination of three levels of nutri­
t主閱 (high , medium and 10w) from 
weaning to 270 kg , and two levels 
thereafter. Reproductive perfor四ance

of these an主mals wi11 be eva1uated 
unti1 the second ca1ving. 

effect during the first conception 
(Tab1e 1) , but those effects tende是
to 社issapea宮是urin草 the second (Tab1e 
2) and thir是 (Tab1e 3) 草estations. A 
preliminary analysi怒， based solely on 
treatm悠悠t means , confirm the existence 
of a co給pensatory effect on reproduc­
tive p位form酬ce (Figures 2 and 3) , 
althought there remains 80me 這iffer­

enCes among treatments. 
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The above resu1ts sug惡est that even 
with it發 well known nutrit10nal 
li訟1tatlon侈， this g玄ass can provide 
levels of reproductive perfor級ance

above those of the native savanna 
(Table 在). S1milarly. these re凱!lts

su草gest that fo主 exten8ive cow-calf 
syste1l時， where 訟。dest levels of 
weight gain an是 reproduct1ve perfor­
訟ance can ea經ily exceed those of the 



Table 1. Number of parturitions and abortions as a result of the first conception 
of heifers 草razed 聞主﹒控坐坐盟主主 ani是 subject to three growtb rates duri咚
puberty. 

abortions of 贅。.No. of 
parturitions 

of cows 到O.

電
&
旬
，
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車

1
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84AUVLH URLm 

Gai位 1n weight 
during 
puberty 
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Table 2. Nu盟ber of parturitions and abortions a5 a result of the secon是
∞，nception of heifers gr甜甜 in B﹒些單位您知 and subject to tbree growth 
during puberty. 

Inte笠val

weaning-cσnception No. of 
abortions 

No. of 
parturitio役@

No. of 
Cows 

Ga圭n in weight 
during 

puberty 

!), 

106 
46 

n.a. 
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Table 3. 單U宮mer of parturitions and abortions as a result of the third conception 
in heif盯s gr自1時更﹒您經豆豆主主旦1a and 訊lbject to three growing rates during 
puberty. 

Data to August 1987 

= Data not yet 主l.a .. 

苦。. of 
parturitions 

到o. of 
CQWS 

Ga主室主 主n weigbt 
durin草

puberty 
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• Table ，忌， Reproductive performance of heifers at B. hum1晶 ico1a grazin皂， subject 
to three 車室ow1ng ratas durin惡 puberty.

Gain 1n Weight F主rst calving Parturition 
durin草 n 主nterva1 z 
puberty {酸。nths)

High 15 19.4 61.9 

Medium 16 18.9 岳3.5

Low 11 18.8 63.8 

4 

em vm dim 
t

心
想
m

c
-
n
叫

U
{
ε
“
 

社
戶
已
­

OFmE 
宮
的
U

自

們V
仇
"
、
何

eFew R

了
A
U…

perform帥ce on B. 

As indicated above , B. decumbens has 
an inherently higher n位tritiona1

val毛主e than B. hu頭主垂 ico1a. 主1so ， when 
the available nutri主lonal status i8 
1mproved , the 1ntr。這uctlon of 詞。re

sohp1st1cated management pract1ces 
become feas1b1e; such i8 the case for 
controlled mat1n惡﹒

The present exper圭島發τlt const1韋鈺tes

the pos主t1ve control for a11 the 
t玄1a1s reported in th1s chapter. 工ts

ait室主s to doct蹄制t the repro是uctive

perfor認ance of heifers raised since 
the a島e of one year on a B﹒蚯蚓m
pasture , supplemented w1th a S. 
cap1tata bank. The mean stock1ng rate 
18 i :Z-AU/ha , and the prote主n bank 
represents 15% of the available area; 
nevertheless , the legu訊e pasture was 
invaded on the secon益 year by 巴
拉部設組里 thus becoming a grass­
leg月組e assoc1ation dominate是 by the 
grass. 否看at1ng 16 11盟ited to two 
per10ds of 90 and 45 days respec­
t1vely per year. 

The evolution of mea蚣 uncorrected ，

liveweights 1s shown in Figure 主­
Despite 臨arked osc主l1at10ns in 
11vewe1ght. 在enerally assoc1ated w1th 
changes 1n phys101ogical status of 

the cows , the weights have tende是 to
stab11ize at a 1evel 國比h higher than 
those achieved on B. hu點1是icola (s f'e 
F1gure 1). Repro丘uct1ve perfo嘗嘗lance

(Table 5) 1s consistent with the 
evolut10n of livewe1ghts; it is 
主宣言portant to note that the levels of 
production achieved in this exper1ment 
are s1聽ilar to those of a conte血.porary
tr1al ru室1 by ICA an是也發ing cont1nuous 
輯at1n囂， thus support1n草 the hypothes主8

聽ent10ned above regarding the 
nutr1tion伽management interact10n. 

In the context of the present exper1-
ment , nstrategic use" of sown pastures 
1mplies the utí11zation of small areas 
of grass-legume assoclatlons for 
selected cate囂。ries of the breedin草

her謹. for short periods of t i.m念. wlth 
the a主殼 。f st1mulat1n惡 the reconcep­
tion of cows in certain physiological 
conditions.τhe rest of the time such 
pasture的 can be used fo玄 other pur­
pose怒， such as fatten圭n臣， etc. 

The expe玄íment compares f1ve d主fferent
念ystems ， 1n two rep主主cates. The 
treatments are the product of the 
factor1al combinatlon of two different 
areas of sown pastures and two syste盟g
of management , plus a ne草atlve

17心5
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Figure 舟. Liveweight evolution of co閥 grazed i裂主﹒ decumbens.

Table 5. 立軍e at parturition and calving interval (CI) parturit圭ons (IP血) of 
cows grazed in B. decumbens. 

p ，至rturition Age at parturition CI 
話。. (months) 81 

(mo終ths)

1 47.8 4.6 

2 63.3 5.5 15.3 

3 77.7 6.6 14.1 

4* 89. 會 事 .9 12.8 

5* 95.8 4.7 12. 5 

* Partial data to August 1987. 

11 Stat交通ard deviation. 
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control. The latter 1s the tradi­
tional cow-calf system based exclu­
s1、rely on savanna , with a 00誼plete
第1neral supple訊ent (8% P) an卓
uncontro11e是髓at1n囂The areas of 
sown pastures are 900 and 1800 square 
meters of pastures 1'er A缸 and the 
management system紛 have been ldentl­
fied as "minimum" and "intensive" 
respectively. Mlni祖U扭 扭anage臨終nt

impl主es uncontrol1ed access to the 
sown 1'astures throughout the year; 
惡iven the e~1stence of two 草rass­

legume associat10n俗 free access is 
a工lowed to each one 1n alternating 
periods of 15 days. The other com-
1'onents of minimum management are 
uncontrol1ed mating and a mineral 
supplement consist1ng of on1y NaCl 
during the first two years of the 
experi組en室 an通 a co甜p工ete supplement 
with 4% P thereafter. Intensive 
managet還ent 1nvo1ves the su1'p1y of a 
comp1ete mineral supplement (8% P) 
and control1e是 access to the sown 
1'astures. The latter are available 
for the pregnant COW5 during the last 
60 days of pregnancy and initia1 事。
days of lactat10n; during this secon是
perio謹 control工色通 線atin皂 is 
l'主義cticed. During the re臨ainin墓 。f
the yea室， the 1'astures are used for 
fattening. 

1n ad品生tion to measuring parameters 
of an1mal production , the minera1 
status of 1'regnant and 詔uckling cows 
has been eva1uated by means of the 
collection of seru缸， l1ve雪， 室主已 bone 
and feca1 sa盟p1es in cows that in 
January of each year are in the主r

last trimester of p宜e皂nancy.

For purposes of analysis , two periods 
of two years each are considered; 
these periods coinci吐e with the 
changes 1n the 誼ineral supplement 
used 1n the 盟主n1mu鵲 鵲忽甜agement

system. The change in seru耕生norgan主c

phoshon主s (Pi) are shown 1n Fi那個 5;

g主ven that there 習ere no statist1ca1-
1y signiflcant d1fference的 between

the two areas of sown 1'astures , 
weighted 曲線ans are presented. The 

17“ 7 

negat1ve effect of the lack of m1neral 
supple輯ent in the 冒\lnl攝忽聽 mana皂e訟ent

syste鞘 durin草 the first two years 主S

obv10us; as 1ndicated 1n previous 
reports會主t led to a lar在e number of 
abort10ns. A 81阻圭lar trend 1s observed 
1n the specific gravity of rib bone 
biopsies (Figure 6) , which i5 taken as 
an index of the 1evels of 悠tored P and 
Ca. 1n t:his context , differences in 
favor of lntensive 班ana囂@訟ent were 
s主草nifica玄lt; the same applie發 to other 
1'a玄a甜eters d1rect1y correlate挂電~ith

扭ineral status. such as the Ca , P and 
ash contents of rib bone 忍ample包， and 
parameters inversely related , such as 
dry matter and lip1d contents of these 
same samples (Table 6). From the point 
of view of the cow' s mineral status , 
it was concluded that assoc1ate益

pasture毯， 必忿忿是 e主ther as "banks" 
{誼.in主.mll扭扭ana露e租ent) or st玄ate草1ca11y

used , were unable tu sup1'ly the P and 
Ca requ主rements of 1actating cows in 
the absence of a mineral lick. On the 
other hand , and in the presence of a 
complete 誼ineral supplement , the 
improved pa悠tures when ut i1 i.zed 
strate皂1ca11y ， ha是 a gradua1 a玖d CUT濃u-

1at1ve effect on the leve1 of mine吉a1
reserves wl毛主ch was signíf圭 c~三位t1y

惡reater than that of COW8 of the 
control system desp1te the hi臨her

consum1'tion of the supplement observed 
in the latter; this phenomenon su囂，

gests an inte>caction of energy by P in 
the diet. 

Lar草e and si草草草ificant d圭fferences 孟浪

抓imal 1'erformance were observed 
between rep1icate銘. This is 1'rob a.bly 
due to one of them being locate吐 in a 
very sandy 8011 , where a savanna vege­
tation of low carryin草 ca1'acity and 
qua11ty predominates. Nevertheless , 
even under theεe conditions , acce話 s to 
l串∞ square 脫tersl晶宮泌的wn pasture悠

悠trate車主ca11y utilize垂主nduced sign1-
f1cant improvements 1n cσw and calf 
1ivewe1ghts , and sign1ficantly 
decreased suck1ing calves 習lortali ty. 

As indicated above , the minimum man也
a轄@粉ent system 且是we ri，學e to low Cow 
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r1b biopsies of Table 6. Aveτage para昂eters of seru蹄's 距ineral composition and 
cows in four pro是uctlon systeme器，

P< Ml 認12給位

',# 
pb 

Parameter 

SERUM 

0.01 5.80 4.93 3.12 5.13 P , mg/ lOO ml 

訊息/100 ml N.S. 10.4 9.3 8.8 10.5 Ca , 

RIB 

0.05 6.91 已 .305.42 6.65 fresh % P, 
0.05 15. 已15.1 12.4 14.5 fresh % Ca , 
0.002 1.53 1.毒品1.主G1.在毛Specif主c weight 

0.05 45.1 41. 1 35.0 4 1.已fresh % Ash , 
0.001 13.5 19. 巷19.7 18. 已fresh % Ether e玄tract ，

0.01 15. 再16.6 22.5 17.7 Z Water , 

2 

Control 
Minimum management period 
Minimum management period 
lntensive management 

= 

= 

c
m
山m
M
U

ji--e 

Nevertheless the above differences in 
cow' 發 1至veweights 益id not reflect in 
increased reproductive pe室for甄anc彎，

since the controlle是 mating (孽。是)

pract1ce在 in the 圭ntens1ve 盟ana惡8揖ent

treat租給nts equalized the concept1on , 
calving and weaning 主ates of the終e

treatments w主 th those of the 1蛤inimum

mana揖ement and control systems. On the 
contra宜y ， and once the mineral 
deflciencies of the minimum management 
sy怨tem were overcome , the continuous 
mating practiced in them , to草ether

w1th continuous access to improved 
pasture話 induced a s1軍nificant

17…9 

and calf weight怒， and hi草:h rates of 
abortion a泊是 neonatal 桂eaths during 
the f主rst two-year per主。是.主nimal

perfor認ance it張proved dramatically 
during the second per10哇 when the 
complete 甜ineral 忽upple四ent contain­
ing 4% P was intro吐uced; thereafter 
there was a trend towards dim1nishing 
differences between the minimum and 
intensive managernent systems (Table 
7). Nevertheless , the differences 
between the control and intensive 
system with 1800 sq. 血 persisted
throughout the fou玄 years analyzed 
(Table 章) • 



τable 7. Avera草e weight of cows at conception , partur圭t10n and wean1n囂，

Systems 

故土重11盟秘書雖

主設teτlsive

設inimum

Inteτlsive 

Min1mt朋

Intensive 

Minimu祖

Intensive 

Perio是 1

333 
36會

333 b 
375 a 

308 
323 

159 
173 

Perio是 2

官eight at concept主on

331 
3吾吾

We1ght at pa笠tur圭tion

356 ab 
353 ab 

Weight of weaning 

327 
331 

Calves weight at weaning 

151 
175 

Avera草e

332 b 
3吾吾 a 

3再3

:3 72 

314 
326 

157 b 
174 a 

Averages followed by d1fferent letters differ w1th P < 0.05. 

Table 8. Average weight of cows and calve翁 in the contro主 system as wε11 as in 
the intensive manage宜lent.

Area 。至 Cow wei惡hts 留eight of ca豆、les
主mproved at weaning 

單ana在ement Conception Parturition 幫eanin惡 (270 是〉

8 32位 b :322 立會o b 157 b 
警告§ :347 a 335 :301 b 150 b 

1800 3主車 a :341 :320 a 17再 a

P < 0.01 N.S. 0.01 0.001 
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increase in conception (P<.02). 
calvin草 (P< .0會) and weanin囂 (P<.03)
rates over the rest of the treat­
盟e位ts. As an e草a訟pl包， wea給in惡 rate in 
mini閻麗綠ana草棚的重 during the secon謹

exper圭訟ental peri。這 was 61萃， veI'SUS 
50% in the remainin囂終yste組發 Once

agai訟 and as previously mentione妓，
theses results su草草est a 訟arked

interact主on between feeding level and 
animal management practices. The 
results of this experi甜ent continue 
to be analyzed. 

Early weaning 

An experiment was initiated during 
the second half of 1987 with the aim 
of comparing grass-legume associa你

tions with a pure grass for beef 
calves weaned at the a惡e of three 
鳴。nths. The associations were A. 
主笠皇型呈-P ﹒ phaseoloid帥，心態結盟r
C. 位盟主正主um 副主4 主﹒話詰yone您是腳心
話設立豆 while the g四師 叫也 是﹒

純正勢單. A variable stocking 問te 糊G
use卓 with the 0主jective of mantainin單
車razing pressure of approximately 革
主草草rass green 是ry matter per 100 k草
livewe主ght. The exper主思ent is in 
progress. 

Simultaneously , the 主eproductive per­
for器snce of dams weaned at var主ous

a草es during previous years ha為 been

monitored.τable 9 shows definit主ve

data on several groups of cows; 
calving interva1s have 是iecreased as a 
consequence of early weanin臣 and

this in turn appears to be related 
w1th a larger liveweight of the cows , 
which tends to increase with earlier 
weaning. This process results in 
shorter calving-conception intervals 
(Table 10). It is a1so very 
interestin串 to note that the weight 
淼t calving and reconception of cows 
weaned at 110 days. approach those of 
cows maintained on B. 是ecumbens and 
subjected to a tra抗tional suckling 
perio益。f 9 祖onths. Similarly. the 
calving intervals of the former 
approach those on B. decu盟，bens (see 
Table 5). Clearly t~笠，可玄Z三百ategic
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use of SOWll pastures for early weaned 
calves would 吾e a powe宮ful tool 王軍車

是ecreasin皂. or even e1i盟instin囂， the 
nee這 to prov主de bree是ing cow發 acCe移g

to 80習n pastures , althou惡h at the 
cost of a more complex 輯部18.gement of 
the calves. 

ON-FAR缸里ESEARClI

On far種主esearch in the Eastern Plains 
of Colo血Ibia 主s conducted with the 
objective of documenting the perfor­
mance of grass-1egume associations 
made up of accessions in advanced 
categories and/or cultivars recently 
re1eased by ICA. when subjected to 
farmer's management. A second group of 
activities refer to the cooperation 
prov1ded to ICA on the i田plementation

of a pilot program on pasture technol­
ogy tra室主sference. In this case , the 
觀ain objective is to develop a 祖etho是呵
。1。事y suitable for technolo草y transfer 
主發 an environment where very few 
precedents. other than those involvin串
supervised credi主. are ava圭lab主e.

蟲 81攝ilar project begun 主n 1987 in co­
。pe宮ation with 惡滋BRAPA!CP.主C; its aim 
18 to validate on-farm aS80ciated 
pastures , planted in the 草un主C主pio of 
Silvania, Co主as ， Braz主1.

Lastly , the Section is involved in 
other on-far祖 activities. in several 
regions of Colo祖Ibia ， part of which are 
reported by Econo'四y.

Filot project in the Eastern Plains 

The origin and methodology of this 
project was outlined in the 1986 
Report. 

As a result of the promotion of on­
farm seed multiplication carried out 
during 1985 and 1986 , by the end of 
the latte主 year a total of 9 tons of 
Capica (5ty工osaηtheS ca 圭 tata) seed 
was svailable in the Colo種bian 部srket.

血11 of this seed , as we11 as that of 
several 惡T忿忿忿es provided by co掰艙rcial
enterpr主se侈， ws悠悠悠ed in plant圭2皂盒



Table 9. Reproductive performance of cows with weaning at different ages. 

A墨e of Date of Cl 1 Parturition 
weaning wean生n草 months s z 
挂ays

2囂。 司令 29.4 February 85 23.2 1. 7 52 

266 + 68.在 October 車5 2 1.在 4.0 56 

166φ 會 .7 話。vember 8主 17.7 主 .3 惡8

110 令 7.9 May 85 15.5 4.1 77 
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Table 10. Parameter of reproductive performance and weight of cows weaned at 
different ages. 

Age of 
CI1 Weight Weight close Interval 

weaning at weaning to reconception weaning-reconception 
days months kg k臨 days 

280 23.2 280 310 148 

2吾吾 21. 4 30晶 323 101 

166 17.7 279 329 87 

110 15.5 341 355 79 

1/ CI = Calv主ng interval. 
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carried out during 1987 for which the 
pi10t project provided technical 
assistance. 

New p:antings were made in about 50 
ranches of the Eastern Plains of 
Co1ombia , invo1ving 86 separate 
paddocks and a tota1 of 2800 has. 
Tab1e 11 summarizes p1antings made 
with pure swards , some of which are 
expected to be used as seed mu1ti­
p1ication 10ts in the next few years. 
Grass-legume associatíons (τab1e 12) 
constituted the majority of the area 
planted during 1987; the main 
associations were based on Capica in 
mixture with four different grasses; 
it should be noted that the associa­
tions were se1ected most1y by the 
ranchers. 

Tab1e 13 summarizes the areas in 
which each of the p1anted species is 
represented , either as pure species 
or in mixtures. 

Based on the areas p1anted , and the 
unsatisfied demand , the project 
appears to be succesful. τhe future 
challenge is to increase its coverage 
and impact without committing even 
more resources from the 1nstitutions 
involved in it , but involving other 
C玄edit ， promotion and development 
agents. 

From the point of view of the promo­
tion of seed multip1ication , the 
proj ect appears to have had a 
positive effect a1so; it is expected 
that by 1ate 1987 and ear1y 1988 , 
larger areas be harvested for seed. 

On-farm pasture monitoring 
During 1987 monitoring of anima1 pro­
duction in several new pastures 
begun. The pastures , used esc1usive1y 
for fattening , are 10cated in three 
different ranches. The grass-legume 
associations that are being monitored 
are as fo11ows: 生﹒ 旦旦旦呈-C.

竺盟主且些旦， 生﹒ 旦Z旦旦呈-C.
acutifoliu田-C. brasilianu血 A.

主笠呈型企C. 生竺旦控旦旦-S. 且已旦旦

17-13 

and B. decumbens-S ﹒旦旦旦旦﹒

1n addition to the above pastures , we 
continue to measure the reproductive 
performance of breeding cows in 
relation to pasture use , in two farms 
monitored since 1980. 

On-farm va1idation in Silvania , 
Goias , Brazil 

This new project , conducted in co­
operation with the Centro de Pesquisa 
Agropecuaria do Cerrado (CPAC , 
EMllR血PA) is part of a larger one 
carried out exc1usive1y by CPAC , and 
whose genera1 obj ective is to study 
the technical and economic efficiency 
of se1ected production systems in the 
Cerrado region , with priority 
assigned to those develop by medium 
and s血a11 farmers. The project is 
10cated in the Silvania Municipio , 
State of Goias , and the region is 
influenced by two 1arge popu1ation 
centers , Goias and Brasi1ia respec­
tive1y.τhe mean size of farms in 
that area is 228 has , and the cattle 
herd has an average of 77 heaιs. Cash 
crops , maize and rice primari1y , 
occupy 9% of the area , sown pastures 
19% and native pastures 56%. 

The joint CPAC/C1AT project has the 
specific objective of generating 
on-farm technical and economic 
coefficients for se1ected grass-
1egume pastures in the context of 
existing production systems. With the 
above ai凹 farmers who were a1ready 
p1anning to estab1ish new pastures 
were identified in the region. They 
were offered the possibi1ity of 
incorporating as part of these new 
p1antings , selected ne耐 species and 
mixtures. The new pastures are: 
Le咀caena 1eucocephala to be used as a 
protein bank during the wet season 
co曲plemented with Sty10santhes 
旦控些豎起 for the dry period but in 
a separate pasture and the A. 
E旦旦旦旦-S ﹒ Elacrocepha1a association. 
A third alternative is the rec1ama­
tion of degraded pastures of B. 



Table 11. Areas planted with pure sp帆ies by the pilot project for technology 
transference 1雪87.

Specíes 自o. of Total area Maxí回必那 area Minimum area 
farms (ha) (ha) (ha) 

是， Eayanus 3 180.1 100 0.1 
A.pintoi 2 日，岳 0.5 0.1 
B. dictyoneura 11 232.6 15告 0.1 
B. humi挂ic01a 1 0.1 
C. acutifoliu揖 3 1. 1 0.5 0.1 
C. 塾rasilianum l 0.1 
D. oval主fo1ium 1 0.1 
主 capitata 6 122.1 30 0.1 

Ta起le 12. Areas planted with assod.ations by the pilot project for technolo島y
transference in 1987. 

Association 

Ag!Ca
1 

Ag!Sc 
Ag!Sc!Ca 
Bbr!Sc/Pp 
B是ICa
Bd/Cb 
Bd/Sc 
Bdic/Ap 
Bdic/Sc 

苗。. of 
farms 

2 
31 

2 
1 
4 
2 
8 
2 
3 

Total area 
(ha) 

14 
1718 

27 
20 
64 
25 
297 

1.5 
80 

]j Ag 總經全必描on 經說您! cv. Carimag叫 1
Ca 但. Centrosema acutifolium cv. V1cha是a
Sc -笠且笠&宅坐笠居區扭扭 cv. Capica 
Bbr = Br主chiaria br1zantha cv. La Liberta是
Pp =吝証主ia ~l8seolo羽es
Bd = Brach1ar1a decu油bens
Cb 偏 Centro潑潑教a bra的ilianum CIAT 5234 
Bdic =莖烹飪在芸芸五至百肌 11側的
Ap 位設h1s 已拉拉 CIAT 17434 

17“ 14 

Maxi綠綠器 area Minimum area 
(ha) (ha) 

在 6 
1 警告 5 

17 10 

30 4 
15 10 

100 4 
1 0.5 

息。 20 



Table 13. Area扇 in "hich each species planted in 1987 1s present. 

Spec1es Pure 

生egayanus 180 

B. decumbens 

B. dictyoneura 233 

B. brizantha 

S. capitata 122 

C. acutlfollum 1. 1 

C. bra終ilianum 0.1 

設型企且呈。室主﹒ ruzizien且是 through
the introduction of S. capitata , C. 
E主主主主主提:!!~ and/or Ca101l0囂。niu祖 spp.

All of the fanns selected are medium 
sized an是 dedicated to the dual 
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Planted hectares 
Assoc1ations Total 

175會 193會

386 386 

315 548 

20 20 

21矗立 226主

105 106 

25 25 

product主on of beef a室主d milk; neverthe­
les翁 and for convenience , the 
pastures "i11 initially be evaluate是
with growi絲露 animals a說是 in tenns of 
we主ght 草ain only. 



路. ECO拘OMICS

Activíties during this year were 
focuse益。n the deve工op訟ent of 
institutional approaches for on-farm 
testing of pasture technolo草y and the 
development of local seed 甜ultiplica­

t土。n as well as the characterization 
of candidate regions for collaborative 
OFR efforts. 

主t the 寶tajo安 sc玄eenin草 site for the 
Hu血主d T玄。p1c毯， Pucallpa/Peru , a 
postdoctoral fel工ow 1n1t1ated OYR 
act圭.vit1es in cooperation with IV工τA.
The study w111 generate baseline data 
on existing farming systems , particu-
1ar1y on aspects related to tradi­
tional pasture estab1ishment and 
冒tanagement as well as expose far詛.ers

to legu盟給車ras s pastures .. 

τhe 是ia藍nostic suτ.vey of sr益allho工是er

fan雄主混在 systems in the evergreen 
rainforest of Napo/Ecuador conducted 
in col1aboration with several 
Ecuadorian and internat10nal inst1tu­
t10ns has been completed and 1s 1n 
press. A follow-up p宮。j ect to monitor 
far當\S us1n草 1mproved a草roforestry

techniques has been plal支ned an挂

negoti雞tio怨s for fundin惡 are under 
way. 

In Colombia , activities were expanded 
to two neW areas: the Amazon Piedmont 
area of Caqueta and the Southern 
Val1e/Northern Cauca regi.on with about 
200 ,000 ha of acid 50i15 at a工titu是es
between 1000 an注 1700 體eters.

在社ditional activities of the sectíon 
ínclude挂 the col1aboration with ICA 
(In紛 tituto Colombiano A島ropecuario) on 

the econo觀ic analys主s of native savan­
na versus Brach主aria pastures in cow­
calf operation言忘了the preparation of 
a pτefeasibility study on 傍由al1-scale

farm settle盟ent 主n the Eastern Plains 
of Colombia. 

The fifth annual RIEPT-survey of 1nput 
and output prices relatεd to pasture 
establishment and livestock pro自lction
was analyzed and resu1ts were distr1-
buted to collabortin草 institutions.

The collaborat主ve project on analysis 
of the demand for meats (beef , pork , 
pou1try) undertaken jointly with FAOI 
RLAC was completed and is presently in 
print. 

程NDERSτANDING THE ROLE OF P立STURES IN 
MI芷ED F車路位NG SYSTEMS OF THE 幫ESTERl司

且設立ZON: A賞。IN-FARM 主PPROACH

Colonizat1on of the lowland humid 
tropics by sn岫11 farmers leaving the 
overcrowded highlands 1s a continuing 
social an社 品包翻ographic phenomenon in 
the Andean countries bor桂erin島 the

A部azon Basin: Peru , Ecuador , Bolivia , 
Colombia an益 Venezuela. I n p lan祭ed
colonization schemes , and 誼。re co誼mon-

1y 主n spontaneous 扭主在ration followin在
lumber主ng or petroleum exploration 
activities , these farmers find them­
selves in an unfamiliar environment 
facing great challenges and hardships. 
Yet the agrarian and demo草raphic

rea1ities of the highlands ",111 
continue to be a significant an是

喜玄owing "push" factor 1n垂ucin草 this 
populat圭on 甜ovement ， as wi11 the 
"pull" of large tracts of under偏



utilize垂 an是 sparsely populated 1an挂s.

τhe aci是 infertile 80118 of the 主題azon
Basin pose serious constraints to 
economically viab1e , sustaine這 yield

agr圭culture. The T宮。pical Pastures 
Pro話ram has a6 its mandate the 
development of pastnre techno1ogy 
(germp lasm and 酬nagement systems) to 
increa6e the product1v1ty of this 
agr1cultural frontler and promote its 
rationa1 and ecologlcal1y sound 
exploltation. 

Cattle ralsin皂主s an inte囂ral pa玄t of 
翁mall farmer agrlcultural 發trateg圭es

in the humid loO'1an彗s. ln 惡enera1

both recent an是說ore sett 工ed colonists 
vieO' 1ivestock as an important compo­
nent 1n their mixed fart程in在結ystems.

These farming syste訊s general工y a1so 
include annual crops (maiz and rice) , 
longer cycle crops (yuca and plata咀

nos) , and perennial crops (citru恩，
coffee and a variety of other tree and 
fruit crops). 工t i8 important to 
understand the role of pastures and 
livestock within these mixed íarmin草

systems in order to des主喜悅 appropriate 
technologies O'hich are 說ore 工ikely to 
給eet farmers needs and hence be 
a注。pted.

The 1在oa1 of the research reporte挂 here

is to un挂erstand the a囂ricultural
strategies of small far四ers in the 
region throu臣h i.nten8主ve monitorin路。f
fa閥混in自 activities and through testin草
promisin串 grass-legume pasture species 
under on-farm conditions. It is 
expected that these on-farm trials 
will be a rigorous test of promisin缸

pasture species under realistlc 
con品itions ， providing insi草hts into 
their performance that can 誰能
inte草rate社 into the process of 
ag玄onomic evaluat圭on an桂芝esearch. In 
add主tior室， the 吉eactions of the far聽ers
to the technolo草Y 0'1工工 provlde 
valuab1e information on management 
techni哩ues and the needs of small 
farmers that 0'111 a1so aid the 
research process. 

18ω2 

$cope of the lnquiry 

Th主s resea玄ch ， suppo玄ted by the 
Rockefe工ler Foundation and IDRC in 
c011aboration O'1th CI主T and Pernvian 
nat10nal research institutions (IVITA , 
INIPA) , focuses on the role of pas­
tures in mixed farming systems of the 
humid tropics. using the area around 
Puca11p'章， Peru as its geographic base. 
The principal act1v1ty 18 the on-far說
t芷1a1 of promising grass-legume 
pastures , with a secondary emphas主s on 
general characterization of far鴨主n草

systems and inve諮ti囂ation of potentia1 
arboreal componen電話 of 8主lvopastora工

and a皂玄。至orestτy systems. A11 
activ1t íes a安慰 carried out from the 
principal research station of 工VIτA

(Instituto Veterinarí。這e Investiga­
ción en e1 Tr6pico y Altura) in 
collaboratíon with personne1 of IVITA 
and lNIPA (lnstítuto Nacional de 
Invest土耳ación y Promoción Agrícola). 
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1. Well-a是apte是革rass-le草ume associ­
at主ons are capable of forming 
stab1e associations that are 
competitive bio1ogical1y O'ith 
agg主essive native species of 
工ower productivity (O'eeds). 

2. Grass-legume associations can be 
estab1ished under 100' input 
conditions in a manner that is 
economical1y attractive to small 
far祖ers.

3. Appropriate grass“1發gume associa­
tions are more productive than 
either nat主ve or introduce這 gra忍耐

ses alone. 
4. Any inc玄ease益 costs of grass­

legu單e mixtures (鞠裕， 踹主nte­

nance) are offset by 草ains ín 
productivity over 臣rass alone. 

In order to test these hypotheses the 
project is col工ecting data on the 
costs of establishment and maintenance 
of grass-legume assoclations compared 
O'ith the introduced grass pastures 
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ln the process of 11益p1ement1ng th1s 
research , two 1nterest1ng "side 
hypotheses" for testing have emer器ed.
Ihe fírst invo1ves the feasib1lity of 
seed multiplicat10n of forage legumes 
by sma l1 farmers.τhis w111 be 
investigate社 throu草h a sma1l p110t 
project usin在發mall far田ers to produce 
seed with carefu1 monitorin囂。f 1abor 
inputs an是 costs versus potential 
profit throu草h sale of see巷 The
project is providing technical as­
sistance , seed and a guaranteed market 
for the purchase of seed. A second 
hypothesis invo1ves testing farmer 
reactions to the use of inocu1ant to 
enhance the nitrogen-fixin車 capab11ity

of fora草e 1e惡umes. The Microbio1o草Y

Section of the T玄op主cal Pastures 
Program ha浴 主通entified productive 
stra主.ns of Rhizobiu盟 bacteria for 
increased root nodulation an品

symbiotic activity. We w111 be 
100king at the reaction of farmers to 
this techno1ogy through comparing the 
perfor器anc翁， and farmer assessment , of 
innoculated versus non-inocu1;:te益

pastures. 自e expect that other 
e哇ua11y interesting research topics 
wi11 emer草e in the course of this 
project. 

Research Strategy and Methodo1o且Y

On-farm tria1s are current1y in pro­
gress on twe工ve farms in the Puca11pa 
area. In addit主。盒， see社 mult1plica­
tion p1ots , have been p1ante是 on two 
farms. Two 是ifferent gen還p1asm

器1xtures have been plante是 (see 主ab1e

1). The Brachiaria-base社 m1xture has 
been planted on ten farms covering a 
tota1 area of 13 heetares. The 
扭缸紹給盟-based mixture has been 
p1anted on two farms with a tota1 of 7 
hectares so留τ1. A11 tria1s have been 
p1anted on 1and the far祖ers hsd 
previous1y chosen for pl>延安lt 圭ng of 
pastures. In a11 cases , these areas 
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were covered with secondary vegetation 
(shrubs and sma11 trees) having been 
eu1tivated previous1y and 1eft fa l10w 
for four to ten years. Areas to be 
cleared va宜ie是 from two to ten 
hectares , of which half has been 
p1anted in 惡rass-1e惡U寶le associations 
and the other ha1f 主玖 pure 豐主壘ch主空主主空
decumbens using traditiona1 tech­
niques. The project provides seed , 
barbed wire for fencing the experi­
menta1 plot and technical assistance. 
The farmers provide 1a位謹 labor and 
anima1s for 在razing the paddoeks once 
the past毛主res are established. 

The project is co11ectin車拉ata on the 
costs and 工abor inputs invo1ved in 
each phase of pasture estab1ishment: 
clearin息， burning , 80wing and weeding. 
Th土的 information i8 co11ected for both 
the 草rass-legu祖e association and the 
pure grass pasture in order to 
益。cument co訟parat主ve CO治 ts of the two 
tech滋iques. This 挂ata i8 obta主ned

throu車h 戀ultip1e v主sits and infor頭a1

interviews with producers. In addi­
tio愁， we wi11 be c10sely monitoring 
the rate of establishment of the 
pastures using standard agronomic 
sa點:p1ing techniques to measure 
botanica1 cσ四，position ， p1ant growth 
rates , vigo玄 an是 presence of pests and 
益主發eases.

Once established productivity of the 
串rass-legume versu悠 pure grass 
pastures wi11 be compared through 
measuring comparative mi1k p宜。duction

of cows a1ternately grazed in each 
type of pasture. Cows wi11 be 
per盟主tted to 臣raze the pure grass 
assoc1ation for a week to ten day發.

血 reg主stry of 器i1k product主on for each 
in是ividua1 cow wi11 be 盤a主ntained.

The CO>lS will then be shifted to the 
paddoek with the 草rass儡1egume associa­
tion and mi1k production from the same 
cows w111 be tabu1ated. It is 
hypothesized that the better diet 
provided by the grass-legu軍已鹽1玄ture

will 1ead to s1囂n1f1cant1y higher 盟主1k

production. 



Table 1. Grass legume associations planted in onf-farm trials in 
Western Amazonia 

ASSOCIAT lON 111 
Gra悠悠:

Le那輝的:

ASSOCIATION 112 
Grass: 

Legu訟es:

Simultaneous1y with the initiation of 
grazing trials , data wi1l be gathered 
regarding pasture performance. A 
crucial aspect of improving cattle 
production in the 10wland humid 
t賞。pics is pasture persi詔 tence and 
stability over time. Data will be 
草athered on botanica1 compositio訟，

plant vigor , forage on offer an挂 other
standard measures of pasture perfor扭m
ance e1aborate是 by the Tropica1 
Pastures Progra訟 1n order t。在et an 
accurate prognos主s of pasture per­
sistence , these 扭easu主e盟ents shou1d be 
ca玄玄ied out for at 1east f主ve years 
after the initiatio言， of grazin草

tría1s. 

Erogress to Date 

Since initiat1ng the research 1n March 
1987 , the project has 終含 1ecte社
part主cipants throu島h a series of 
interviews carried out with farmers 1n 
Apri1 and May 1987. These interviews 
1ed to the integration of thirteen 
farmers into the project. Farms 鴨re

se1ecte社 in order to inc1ude a ran草e

Brachiaria decumbens 606 
至﹒旦旦扭扭皆是 6133

stylosanth的盟主招招位是 136 & 184 
Centrose祖a acutifolium 5277 
C. 盈acrocatou觀 5713
c. oube治安:e說s 43串 & 4主2
De盟。dium ovalifoliu油 350

捏住悠悠盟總結盟笠

Stylos臨仿制經投投經主主 136 & 184 
Centrosema acutifolium 5277 
C. 盟忽聽話法盟主713
皂..p.些盤盤您的8 '"的2
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of socioeconomic and agroecologica1 
conditions among project participants. 

The second phase of the proj ect was 
imp1emented in June and Ju1y with the 
characterization of the second growth 
ve思etation prior to c1earing and 
burning. The eco1ogical condition of 
these areas , especially 80i1 and 
ve聽etatio鈍 wa8 studied 1n order 1: 0 
obtain base1ine data for subsequent 
study of the evo1ution of 80i1 
ferti1ity and botanical co啞pos主t10n
over I: i臨e. With主n each parce1 , a 
samp1e plot of iOx5位祖eters was 
dell盟主t:e是 w主th主n this sample p10t 
soi1 samp工es were taken an是 80i1

per言neability was measured throu惡h a 
teS I: of rate of water 主nfi1tration.
The literature on pasture degr遙望是ation
has implicated changes 圭n both 8011 
nutrients and phys主cal C.O啞position of 
the 80i1 as key factor8 圭n decl主教1n草

produétivity. The a吉eas samp1ed were 
clearly marked with 觀etal stakes 80 
that the same areas can be repeatedly 
samp1ed over time in order to study 
the evo1ution of chemical and physical 



condition of the 50i1. 

In ad是主t主。忍 data was col1ected on 
botanica1 composition (SpeCie8 
present) an挂 bio體aSS (垂ia翅eter an是

hei草.ht of woo是y ve藍etation). 底是di­
tional information on 1eaf litter 
cover , presencel absence of grasse發 or
aggressive pasture weeds and site 
topography was recorded. It is 
expected that this infor祖ation wil1 
provide a clear pícture of the 
conditions prior to burnin皂 and 盟ay

even lead to a pre是ictive model 
玄egarding the a草ricu1tural potential 
of 是ifferent types of secon晶ary

growth. A1ready a second set of 50i1 
samples has been taken after the 
burning of the parcels in order to 
gauge the effects of the burn on so11 
nutrient co點.position. These data are 
currently bein事 analyzed. The process 
of clearing ar且是 burning was a1so 
monitore是 in or益er to obtain in主or­

也ation on labor inputs involved. 

The sowing of grass-1egume associa­
tions was timed to coincide with the 
onset of the rainy season which 
usually occurs in Septe如be玄﹒ The

initiation of the rains was delayed 
this year with only spora是ic rainfall 
until late October. T、his cau8ed 
several far溫ers to 108e cu1tivated 
crops (蹄。stly maize) p1anted in 
September. Twe1ve grassωlegume 

pastures were planted from 28 October 
through 28 November. (One trial has 
yet to be planted 是ue to delay by the 
far亞er in clearing an這 burning).

P1antin草滋etho是s and rates of seeding 
were 是eter隸主ne垂 in conjunctión with 
a車ronómists fro盟 INIP主 and IVIT益 as

well as 10cal farmers , with exper圭ence
ín the sowing of grass-le臨ume associa­
tions. A11 parcels ware sown broad­
cast by farmers with technical assist­
ance from the proj ect. Half of the 
area planted to grass明1e缸咐nes mixtures 
was p1anted with 1e惡明說e see挂 inocu­
lated with Rhizobiu器 bacteria in order 
to ju位藍e the effect of this treat盟ent
on pasture perfor狙ance un之ler on-farm 
conditions. 
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The rate of estab1ishment of these 
pastures is currently being monitored. 
工t 主s expected that some areas may 
have to be resown. Already we have 
1earn吋識時h regardin車 techn主ques of 
sowin草 pastures on-farm. 宮。穹的camp1e ，

rates of 盡erminat主on of Centrosema 
species seems to be 10w when they are 
sown broadcast. This genera ha9 
rather 1arge seeds that tend to sit 
exposed on the 90i1 surface where they 
are subject to desiccation after 
主nitial ger祖inat主on. lf initial 
草er喝ination is not fo工10wed by steady 
rain , the seed often does not 觀主rvive.

τherefore 個me areas will be resown 
with Centrose血a9 using a 誼achete or 
digging stick to plant the seed in the 
ground and enhance successfu1 ger四ina­
tion. Thi9 i9 of course more labor 
inteτlsive than simple broadcast 
sowín囂. but this kind of information 
1$ an i祖，portant criterion for judg主ng
the suitab主lity of different species 
under varying on-farm conditions. 
Another lesson we have learned ís the 
社esirabil主ty of 臨aking legume inocu­
lant a different color other than the 
current black (greyish b1ack once 
pelletized wíth rock phosphate). The 
current co1or makes the seed extremely 
hard to see when it is sown in 
recently burne是 fields and therefore 
makes even distribution of broadcast 
啪啪 seed difficu1t to achieve. This 
1s the kind of information that can 
only be generated by on-farm trials in 
which relatively large areas are being 
p1anted by the farmers themse1ves. 

Future Plans 

It 圭s expected that 草razing trials 
will begin at the earliest 主n June 
1988 or more probably in September/ 
October 1988. Initiation of grazing 
tria1s depends on a variety of 
exogenous factors , especia11y weather. 
Under current 1楚.anagement techniques 
pastures planted at the initiation of 
the rainy season are usua工1y not ready 
for grazin草 unti1 the en是 of the rainy 
season (May/June). At that time they 
are subject to a 1i草ht grazing 在urin草



the early part of the dry sea怠。鈍， then 
intensively weeded and frequently 
burned before the onset of the rains. 
The ra主n in這uced regrowth 1s then 
ready for extended grazi位皂﹒ Behav10r 
of the 草ra悠悠-legume pastures under 
this mana在ement regime 1s problematic 
due to the poss1ble sens1tiv1ty of 
legumes to f1re. ln any case , 1t 
would probably be unw1se to subm1t the 
new工.y planted pastures to intensive 
惡razin惡心lr1n草 the 是玄y season a ti租e

of plant stress due to prolon窮ed

經oisture deficie我cy ﹒

Several questions remain regarding the 
scope and nature of future work in the 
fie1d. For example , do we wish to 
expand the number and area of on-far油
trials a year from now , at the onset 
of the 1 會串串 rainy season? 血 緣。re

cr圭t主ca工屯uestion is the 10n串“ter器
訟。nitoring of the persistence and 
stability of pastures sown this year. 
Much of the promise and potentia1 
impact of grass耐1e臨ume pasture depends 
on their stable productivity over 
time. To be succe路 sfu1 皂rass需1egu租e

pastures 扭扭t be persistent. Persist­
ence is contin藍ent upon the主主 abi1ity 
to tole主ate aci是 1τlferti工e soi1s and 
to co揖.pete with a串串ressive natlve 
spec1es of 10w productivity , weeds. 
The ger當p1asm planted in the on-farm 
tr1als has undergone agronomic 
selection for these qualities. It i5 
extreme1y important that these species 
confir經 their potentia1 unde主 on-farm
con是itio室主s. On ly then we can confi­
dently 哩。ve for當ard towa主ds the 
tr!至n發fer of these specie咎， and tech­
niques for their 訟ana揖ement ， on a more 
羽ass主ve scale. 

USE OF BRACHIARIA DECUMBENS IN D甘AL
PURPOSE FARMS IN THE ANDE血N PIEDMONT 

OF CAQUETA , COLO滋BIA

Withi言1 the general 0忌jective of the 
program of exposin皂 pro臨ising technol­
。gy to relevant farming systems. 
adapt1ve on-fa言m research act1vit1es 
",ere started in a co11aborative 
project with several public and 
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private institutions of the region. 

The Andean Pie是mont of Caqueta is 0位e
of the largest continuous areas of 
c1eare挂在祖azon forest wlth about 1. 2 
啞illion ha of pastures. It 1s an old 
settlement region w1th mainly smal1 to 
medium-sized owner operated farms. 
Catt1e 1s by far the pre桂ominant

enterprise , w1th dua工 purpose beef-
2昆主1k production bein惡 particular1y 
i措portant a罰。2皂 訊ediu汲 an謹 S經乏主工ler

fa玄軍s.

Eco10gical1y the region is an ever­
green rainforest w1th about 3500 mm 
annua1 ra1nfal1 without a marked dry 
season. Soi1s are 盟ain1y U1tisols 
wlth low P旺. 10'"' base saturation and a 
high content of exchangeable alu於inum.
These physlca1 con是itions and the 
這istance to major popu1ation concen­
trations limit the number of produc­
tion alternatives , maklng the syste祖

particu1ar1y dependent on pastures and 
catt1e production. 

Settlers initial1y introduced pasture 
germp1a棚〈泣控豆迫泣主扭扭，位經望盟
主望笠封封 fro種 thei吉 re草10袋s of 
or主gin (在enera11y the more fertile 
Andean va11eys) an通 in1tially 悠ucce挂e注

in gettin島 pastures estab11shed 
fol1ow1ng the burning of the primary 
f orest. With the subsequent leaching 
of nutriencs out of the topsoil , these 
pastures rap1dly degraded and were 
replace是 by a 軍主玄t電話e of 1ess 
productive species (豆豆呈控笠 spp. , 
Axono 空璽 spp. , etc.) local1y cal1ed 
"之士li主eros f1

.. 

Since the mid“ seventies the region has 
seen a very rapid adopt1on of the 
grass 坐坐怯位正是些單些旦旦， wh1ch has 
now become che 酬jor 1四proved pasture. 
It has made po悠悠ible a substantial 
inc笠ease in carryi攻g capac1ty 暮之三t

far盟ers stil1 face a series of 
problems: 

Sp1ttlebu車 (Zul1a colombiana) is 
becoming an 站在easing石蕊lem a8 
B. decumbens areas expand , pin­
pointing the r1sk of basing the 



livestock econo觀Y of the 玄egion

almost exclusively on one specie話，
Milk production levels are still 
low and drop du芷ing the peak 
rainfall perio晶.
Establishment of B. decumbens 
pastures 1s costly using the 
traditional labour intensive 
ve皂εtat土ve 甜ultiplication and 
pastures are show主.ng si草了IS of 
de皂玄a是ation.

The objective of this study was to 
document the autonomous dif fu移ion
process of B. decumbens , to extract 
lessons from this process for the 
generation and effective diffusion of 
other material紹 and to identify 
constraints of the existin島昱­

decumbens technolo草y which could be 
overcome thro毛主革.h appropriate 宮發瑟發arch
and development activities. 

A random sample of 118 far血s (10% of 
a11 farms delivering mi1k to the main 
dairy p1ant) were interviewed ，里﹒
坐主坐坐些~ pastures were samp1ed by 
estimatin串 pasture coverage , weed and 
1egume share of canopy. takin息 p1ucked

扭頭p1es of B. 色些企ens fora惡e for 
protein content 是eterr累ination ，

obtainin惡 9011 9a種p1es frOl挺 the same 
pastures an是 recor是ing the prev10us 
history of the pasture. Addit1ona11y 
the dairy p1ant supp l1ed information 
on month1y mi1k delivery during the 
year 1986 for the farms surveyed. 
Information i8 presently being 
analyze挂 and only se工ected preli觀inary

resu1ts are reported here. 

Tab1e 2 presents an ove宮view of the 
玄esource base of these farms. The 
混ean farr也 size was of 130.5 ha. Pas­
tures are clear1y the 臨ajor form of 
land use , degraded pasture筒， "criade­
ros". being the 1argest share thereof. 
E. 缸里點恆星 follows in importance 
coverin草 27% of the area of pas芝ures
on av肘吟e. 莖﹒ 思主笠 the grass 
O玄主草inally intr。這uce吾吾y the sett1ers 
sti11 covers 2.7 ha per farm. S盟a11

areas of several other 草rasses are 

18呼7

foun忌. b也t in the a草草regate they on1y 
represent 5% of the pasture area of 
the average far報.

On average crops cover on1y 3.7 ha of 
the farm area , the major part being 
subsistence crops (rice. p1antain筍，

cassava) . Maize is the only annual 
cash crop. frequent1y grown after 
b也rning in the process of estab1ishin囂
pastures. Perm闊的t crops (cocoa , 
ru吾吾er and su囂8言 cane) were only en­
countered on 13% of the fart怠侈 co祖p

prising very s祖a11 areas in each. It 
is kno削 that coca growin在 1s an 
important 9ide1ine enterprise in many 
of these farms. Due to its i11egality 
questions about this enterprise could 
not be included in the survey; its 
existence must nevertheless be taken 
into account for the interpretation of 
the 每urvey resu1ts. 

The extent of deforestat主on in the 
region i6 shown by the l:Lmited amount 
of primary forest remaining on the 
farms. It had completely disappeared 
on 25 farms 缸ld on avera思e a咽。unted to 
less than 10% of the farm area for the 
who1e sa怨p1e. The avera草e far租 had
22. 在 ha 0玄 17% of 主ts land in fa1工ows.
Degra挂in在 pastures ca綠 evo1ve either 
to "criaderos" or to fallows dependin草
on the management. If 1an是 1s not a 
very binding constraint , fa110ws are 
the preferred way to reclai臨 pastures.

The average farm was 必tocked with a 
herd of 121 head , of which the 
op軒的盯 owned 72. 的給你的辦nts the 
笠e1ative scarcity of capital of 
settle宮怒. which are therefore w主11in草
to accept catt1e on a share-croppin草

basis , a mechanism which 車主，ves these 
sett1ers access to capital ma主kets.
This share-cropping arrangement can be 
expected to reduce optimum feeding 
intensity but wil1 make innovations 
which increase stocking rate attrac­
tive. Given the scarcity of catt1e in 
the regiol立. catt1e owners have enough 
bar草a主ning power to insure ade哇uate
feeding of their ani祖a1s.



Table 2. Factor endow祖ent of survey far訟s. Caquet五 1987.

Factor Endowment 

L純是 (ha)

Flat 
Sloping 

Area of pastures (ha) 
"Criaderos" 
B. decumbens 
H. rufa 

Others 

C宮。ppin島 area (ha) 
Subsistence crops 
E是aize

Permanent crops 

Fallo叫 1組nd (ha) 

Primary forest (ha) 

Cattle 
Tota1 number on-far誼
Cows 
Fattening steers 

Labor (設在〕
Total man equiva1ents 臨ployed

Family labor 

Mean 
Values 

(文)

130.5 
42.5 
88.0 

95.3 
6 1. 9 
25.9 
2.7 

4.8 

3.7 
L在

1. 岳

0.7 

22.4 

9.1 

121. 2 
毒皂 .5

6.7 

3.8 
2. 0 

Percentage 

(%) 

100.0 
32.6 
岳7.4

100.0 
64.9 
27.2 
2.8 

5.0 

100.0 
37.會

43.2 
18.9 

17.1 

7.0 

100.。
再惡 .0

5.5 

100.0 
52.6 

y 1肘1udes B﹒恆星旦旦控， ~.盟主必蚣，主﹒些誌豆豆 E. ~泣哎哎泣豆，
主送給紅拉里的是 E﹒扭扭結盟m ﹒

Source, Survey on Dua1 Purpose Pr。如ction Systems 船進 adoption of 豆，

是ecumbens 圭n Caquet萃， Colo措bia.

Cows make up 40% of the total herd on 
avera且e with a slight tendency to find 
proportionally more cows in smaller 
farms. Conversely more fattening 
steers are found in larger farms re­
flectin草 chan器in車 factor proportions. 

Contτastin草 with the ownership situa-
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tion of cattle , most farms are owner 
operated , most owners have le草a1
titles to the land they far盟， and only 
two far盟er鋒的urveye是 were tenant發.

Fam主ly 1abor supplied sli草h毛主y 租ore
than half (53%) of the total labor 
input to the fan經﹒Thus. in spite of 



be1ng family far訟s ， 1abor supp 1 y 1s 
11mited an是 has an opportunity cost , a 
fact to be taken into account 主n the 
search for techno工。草ica1 innovat1ons. 

Table 3 presents est1器ate發 of he宮是

performance indicators. Productivity 
levels achieved are similar to those 
encountered in other dual purpose 
syste臨s of Latin America. Per hectare 
performance is better than in many 
other regions due to the absence of a 
marked dry season, a fact which allows 
farmers to maintain relatively high 
stock主ng rates year round. 

τhe survey documented that fan鑫ers

app1y 聾。st her社磁ana草G攝ent practices 
usually recom血忽忽de是 such as internal 
and externa工 parasite control , 
、Tacc主nations ， mineral supple聽entatior豆，
etc.τhis and the fact that far動ers

have autonomous1y adopted B. decumbens 
supports the hypothe紹is that quality 

of forage i5 a maj or constraint in 
this syste訟，

The first plantin惡s of B﹒坐坐盟主
reporte是 in the survey took p1ace in 
the year 1 會岳墊 Ten years later the 
室主umber of far器ers with p1antings of 
the grass ha謹 increased slow1y to less 
than 20% of the populatio室主 (Figure 1). 
At the time of the survey , after 
another nine years 97% of the farmers 
have adopted it. This pattern of a 
slow initial phase Can clearly be re­
lated to the lack of research and ex­
tension in the region. Efforts to 
shorten the trial and error process of 
far觀ers and to com且llnica主e reslllt移 of

this learnin草 process to the far臨in臨
co盟甜unity 祖ight have had a high soc主a1
pay-off.銬。re in 益epth analyses of 
this proce愁容 and particularly the per­
for祖ance of 話. decumbens a8 well as 
its shortco祖ings are llnder way an丑

shall be reporte是 at a later point in 
ti點e.

Table 3. Rerd performance indicators , Caquetá 1987. 

Parameter Mean Range CV (%) 

岳1. 2 1主 .1“ 100.0 30.1 
會 .5 。- 75.0 127.1 
2.7 0- 37. 5 183.5 

17.3 0- 87.1 82.1 

Calving rate (主〉

Ca1f mortality (草)

主dult mortality (草〉

Off take rate (草〉

Liters of 聽i1k per: 

r a e v" ,', 
aGem 

a
r
a

臨

aer o-huu it t"Me a-a tF CMW 
a
σ
a
 

yupuvhu 

.. 

Beef: 

kg/hea挂/year
kg/ha pa8tllres/year 

83.1 
121.7 

Stockin草 rate
(部認als/ha) 1.50 

至I Lactation len車th 240 days 

SOllrce: Survey. 

577 
308 
883 

48-1008 
21- 880 
49-4986 

2會 .2

5吾 .1

67.2 

。喝 120

。- 476 
4 1. 1 
66.5 

0.3- 5.6 51.7 
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Figure 1. Diffusion of 紅豆挂泣起色岱拉恆星 among 是ual purpose far激發 in Ca似的霆，

1987. 

COLLABORATIVE ON-叫.RM RESEARCH IN 
SOUTHERN VALLE AND NORTHERN CAUCA 

REGION OF COLOMBIA 

In 1986 a 草roup of far扭ers fro訟 the

Cauca and Val1e Depart訊ents approached 
the pro草ram to explore possibi1itie緣
。至認aking pastu宮發 technology 是evelope是
at the Quilichao Research Stat圭on
ava圭 lable to the surrounding far由主ng
co軍團unity. The rasea主ch conducted 
there had 研ainly been considered of 
methodological nature , used for the 

program' s training activ1ties but had 
not specifically been targeted at 
makin臣 an impact to the region , mainly 
because conditions of the region were 
not representative of major ecosystems 
of tropical Latin America due to the 
combinat主on of very acid soi18 , 
altitude of about 1000 m above sea 
level and a st宜。n草ly bi攏。da1 rainfall 
pattern. 

ln主主主al conversati。ηs with interested 
regional institut圭om章. Fondo Ganadero 
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de1 Valle de1 Cauca (FGV). 主憨態tituto

C010mbiano A惡ropecuario (ICA) and 
Corporación Autónoma Re島生ona1 de1 
Cauca (CVC) focuse是 the potentia1 
contr1bution th1s techn010草Y cou1d 
make in two d圭stinct setti茲在s: mediu揖

sized beef and dua1 purpose operations 
on acid S0115 with f1at to 8light1y 
hil1y topography at a1titu者ies very 
simi1ar to that of the Santander de 
Quilichao reg主on and s訟a11 farms on 
simi1ar1y acid 8011s 1n the h111y 
region 0至贅。宜thern Cauca at a1titudes 
between 1400 and 1700 m. The former 
8ituation was one simi1ar to the 
research station's condit10ns a110w1n草
eJCtrap01ations at 10w rlsk. Fro田 work

at the statlon a但是 so祖e farmer tria1s 
1t was inferred that the 祖ajor pro­
b1ems re1ate是 to pasture establ1shment 
and particu1arly weed control 1n 臨i:><e是

legume-車rass stands. Severa1 farm 
trials were estab11shed to test 
a1ternative strateg1es to tack1e this 
problem. 

The deve10pment of pa3ture techn010gy 
for the 8ma11 , mi:><ed crop-1ivestock 
farms 1n Northern Cauca wa經 recognized

as a much more difficult cha11en在念，

but of hi草h prlority to regiona1 
institutions due to the 1ack of 
deve10pment options for this sector. 
the rapi忌。也tmigration. serious 
erosion prob1ems and recent soc主義l

unrest. 

A task force was created with partici­
pants from a11 four institutions 
invo1ve桂芝o undertake a rapid rural 
appraisal of the existlng production 
systemf讀 and the potential contribution 
of improved pa6ture technology. The 
major find圭n惡s of this 草roup were: 

About 200 ,000 ha of acid 90i16 at 
altitudes between 1000 and 1700 m 
above sea 1evel. lmportant areas 
or land heavily eroded due to 
annual cropping on s10ped 1a室主逞，

particularly of cassava , one of 
the few c室。p options in this 
region. 
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Large number of sma11 farmers 
(5即20 ha) , croppin盔的yste種s based 
on cassava , coffee , beans and 
sma11 plot翁。f vegetables , par編
ticular1y tomatoes grown with 
heavy use of chicken manure and 
m1neral fert主11zers.
1n spite of the s由.a11 far盟 size ，
a high percentage of the 1and i6 
in fa110ws. 
The region ha終 good road infra­
structure an垂主發 re1ative1y close 
to the Cali market. 
The naturalized grass Me怯怯呈

點岱旦旦話是 16 the predominant 
pasture foun謹， with limitations 
of carrying capacity ，在ry season 
production and tolerance of 
burnin草﹒ Farmers are undertak主敏章
infor盟a1 tria1s of establishing 
B. 些些吵的缸，齡必1y in associa-巴
t生on with or after cassava culti­
vation. Very few far祖ers have 
obtained B. hu珊主dicola ， origina1-
1y introduced to the region via 
the Sant副主是er de Qui1ichao 
Station and are testing 主t.

Cattle production 主s presently of 
li獵ited extent ，忽ain1y oxen for 
anima1 traction and some dairy 
cows. A 10ca1 market eJCists for 
milk and far四ers are intereste是

in expanding dairy production. 
Access to appropriate catt1e 
see點s to be an ad是itiona1

constrain主，

Labor avai1ability seems to be a 
serious constraint , due to the 
outmigration of young peop1e and the 
very marked b1modal rainfall pattern 
報aking t1攝怠工iness in farmin島 activi­
tie9 ve主y critical. These problems 
are compounded by the hil1y topography 
caus1ng high costs of 1S1三是 prepara­
tion which can frequently on1y be done 
with ani揖a1 traction or by hand. 

Given thi紛 diagnosi怠， an action p1an 
for a collaborative program was set 
up. The objective wa移 to contribute 
to deve10p the region throu單h a 
strategy of 1ive移tock product主on on 



improved pastures wi thin the context 
of a mixed farming system. The 
expanded use of pastures is expected 
to contribute to the sustainability of 
the system throu草h red這ced soi1 
erosion an是 a 1是ore 益主versif主e是 inco誼e

st主ucture ~ 

The strategy co租prised:
1. Develop租ent of appropriate 

pasture technology (particularly 
germplasm and establishment) 
through early interaction with 
farmers. 

2. Productlon an社社elivery of sexua1 
seed and ve島etati、re 扭ater主a19 of 
the cultivars in 是e總an是.

3. Extension of resul ts th玄ou草h

field 是ay毯， leaflets , etc. 
主 Provision of ，混echanis認s to make 

ava主lable appropriate cattle for 
dual purpose mi1k production 
(sale 前ith acceS8 to official 
credit programs , cattle loans 
through cattle bank , e.g. Fondo 
Ga寶ladero) • 

5. Contribution to the identifica­
tion of further bottlenecks an是

the主r solution as nee垂您這 (poten­
tia11y mi1k market1n囂， supp王Y of 
bu11s or artificial inse聽inatio訟，
purchase of fertl1izers , etc.). 

The approach to achieve this involved 
agreement among a11 participating 
institutions on a very focused 
objective considered of high priority 
by a11 involved parties , the recogni­
tion of the comparative advantages of 
each institution and the 發eg經entation

of the whole pτ。軍ram into specific 
activities for which indivi是ual

institutions and persons within them 
8忿忿U點e respons主bility and credit if 
successfu1. Progress is reviewed in 
periodic 點.eetings of a11 participants. 
These meetings additionally serve the 
purpose of generat1ng peer pressure to 
achieve resu1ts and recognition for 
the work done. 

After the initia1 diagnosis the fol-
10win草 act1v土t主es 習ere starte述:

1. Multilocational s體a11 plot trials 

18-12 

of three Br經位紅車里 species (!. 
dictyoneur!章， B. humidic01a an是 B.
一一一…decu種bens) with a mixture of two 
legumes (D. ova1ifolium and A. 
巫延述) w1th 茹苦芸芸站立t fe玄芷江m
ize主 were established at ten (10) 
是主fferent 1ocations across the 
region inc1udin草 different sOi1$ , 
slopes , previous cropping 
histor主es and microclimatic con­
ditions. Response variables were 
coverage of individua1 species 
including weeds over time and 
forage production during a two 
month period 主n the rainy season 
one year after estab1ishment. 
Results obtaine挂 up to now indi­
cate the 墓。od a挂aptation of the 
grasses , the su宮、rival but limited 
growth of the le草U祖es teste忌 a

very variab1e response to fertil­
ization. 

2. Expansion of the germp1asm base , 
particu1arly of 1e島umes through 
the estab1ish祖ent of a regiona1 
trial type B with heavy emphasis 
on C住証竺盟主 species.

3. Deve10pment of low co終t pasture 
estab1主shment technique經 through

establ主sh宜lent of pastures in 
comb圭nation w1th cassava. The 
trial involves introduction of 
the 1egume and the grass com­
ponents at varying points in time 
durin在 the production cycle of 
cassava ;o-

再 Co體merci怠工 scale planti設草S of 
pa多tures of a 盟主xtu宮e of 主﹒

位位訟2號丘，主.全2迪拉笠制是 D.
ovalif01ium have been estab1ishe是
by three farmers. These pastures 
should a110w far祖ers to assess 
the merits and drawbacks of these 
cu1tivars under grazing. The 
need to test pasture options 
under realistic grazing condi­
tions incorporates a substantia1 
ti甜e 1a草 berween the lnitial 
a車ronomic work and the relevant 
far激發言 fee是怎ack. Therefore , the 
project has emphasized the 



5. 

ur皂ency to initiate th主s phase. 

See是點ultiplication efforts by 
the progra由 involve two sets of 
activities. Pilot project scale 
mu1tiplication (2 ha) of sexual 
seed of two Centrosema material筒，
D. ova1ifo1ium and vegetative 
material of 心已豆豆豆 i8 bein串
undertaken by FGV. CVC with 
support of CIAτand FGV have 
establishe是 t101o plots for the 
pro是uction of vegetatlve 獵aterial

of three Brachiaria species. D. 
您是L主folium and 主﹒區史豆豆 at two 
locations in the target region 
comprisin臨 a total area of 5 ha. 
τhis materia1 shou1d be avai1able 
to farmers by mid 1988. 

One year after the first s聽a11 plot 
trials 電.ere p主anted 主s too short a 
perio是 to as發eSB resu1ts but alres是y

important le悠悠ons were learnt. 

The constraints of topograpy , 90i1 
fertility and marked dry 悠easons

limited the potential of the existing 
germplasm more than initially 
expecte品， thus lead主ng to an expansion 
of the 草er甜p1asm base under testing. 

The short duration of the rainy 
seasons 給ake appropriate ti龍主ng very 
critical. thus 1ncreasing the opportu­
nity co的 t of labour and anima1 
traction during these short periods. 
This has important implications for 
the establish租.ent techniques to be 
developed. Both the time1主ness

prob1e穗. the h主草:h cost of land prepa­
rat主on an是 lack of ferti1izer uSe for 
pastures pinpoint the need to develop 
techniques to co世bine pastures and 
crops. 

As stated initially. this activity 
involves a wide range of institutions 
and in社ivi是us工s of the終10 institutions. 
官ithi終 CIAT personne1 fro聽 several
Tropical Pastures Progra.鳴鎔ections was 
involved with individual activit圭es

(包.監﹒ systems ， plant nutrition , seed 
production); 1FDC staff and CIAT 
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Cassava Program personnel contributed 
to the initial dia草nostic survey. The 
role of the Economics Section has been 
to act as a focal po主nt to coordinate 
activities both with主n CIλT and with 
other institutions and to provide 
continuity to the effort. 

EXTENT OF SUBSTITUTION 血MONG MEATS AND 
OUTLOOK FOR THE YEAR 2000 

Durin草 工會思 7 the collaborative FAO­
RLAC/CIAT project on the 謹emand fo主
盟eats in Latin A血erica was co臨p1eted.

a 扭ajor objective of the study 101aB the 
econo臨etrlc estimation of de誼and

parameters (income , price and cross­
price elastlcities) for beef , pork and 
poultry for selected Latin 血.merican

and Caribbean countries (必ee previous 
annua1 reports). 

τh圭5 info言祖ation was used to est主.mate
the extent to which the observe是

marked reduction of real poultry 
prices has induced a substitution of 
beef by pou1try in the consumer diets 
(Tab1e 4). Using the initia1 price of 
poultry and a11 other variab1es at the 
ob發erved 工eve工s of the 1a日t year of 
th傘 period under a綠a1y發1倍， estimates 
of the expected beef consumption 
without poultry 至ubstitution were 
obtaine是 Comparing this level of 
beef consumption to the actua1 one in 
the 1ast year of the period of 
ana1ysis gives the amount of beef 
de獵and rep1aced by poultry. Such an 
analysis was undertaken for Brazil , 
Co1omb圭a and Me在ico; countries for 
which positive an毛i significant cross 
price elasticities we主e esti盈ated.

Brazil 15 the country w主th the largest 
substitution effect. If the price of 
pou1try had remaine性 at 1960 levels in 
rea1 ter祖s ， Brazilians wou1d now 
consume 7.8 kg of beef more than they 
actually did , i.e. poultry replaced 
41% of the beef. This is mainly due 
to the drastic change 1n pr主ce of 
poultry whi1e the cross price 
elasticity is the lowest of the three 
countries stu是ied (0.42). 1n 



Table 4. Extent of substitution of beef by poultry in selected La t: in A:酷慰安ican countries. 

Period Rperaic1e cponousulmteryr w 

Relat主ve Observed.beefb Expecte挂 Be主主 器e平f Gross 
consu當ler consu臨ption per sub- 翁ub即 price 
price (lζ囂Icapita) capita stituted stituted elas-

Country poult室yl beef (kg per and per伽 ticity 
beef ctoinoZs普I普M祖.p- capita in centa揖e of 

observed 
Initial Final Initial Fina主 lnitial Final Initial Fina1 consumption 
Year Year Year Year Year Year Year Year 

(t )d (t.) (t.) (t ) (t ) (t .) (tJ (t) (t ) (t.) t) C 
O 室主 。 n 。 O n n n n 

Brazi1 1960 1982 13.30 5.85 1. 80 0.49 18.8 16.5 24.3 7.8 47.3 0.42 
Co1ombia 1會60 1984 23.4 10.9 1. 20 0.70 22.7 25.4 32.3 6.9 27.2 0.50 
Mexico 1966 1982 40.7 32.7 0.67 0.47 8.9 息 .6 10.5 1.會 22.1 0.74 

里1 Expressed in units of domestic currency (Brazil: 1970 cruzeiro戀. Colo甜bia: 1 會75 pesos ，設exico: 197器 pesos).
k/Pou1try price assumed constant at tolevelfor aIlta. Other varia起1es at ob鈍rved 1eve1s. 
~I Difference between beef consumptionVin with constänt and poultry price (1:.) and observed 哇uantity in t.. 

n 2,1 Diff叫ence in consumption 師 percentage öf historical consu吟tion 1制成 iatn ﹒

Source: own calculations. 



a草gregate terms this corresponds to 
966 thousand metrlc tons of beef re­
presentin惡 40.5% of the total produc­
tion of that year. 

For the case of Colombia i'ηspite of a 
somewhat higher cross price elastici­
ty , the quantity of beef replaced only 
amounts to 27% of 1984 actual beef 
consumption. This 主s due to smaller 
re桂、1ct主on of the relative poultry 
prlce in Colo甜苦ia than in Brazil. 
A是是生tionally beef consumption levels 
have hlstor主cally been higher in 
Colombia and have been increasing over 
the period studied. 

Mexico present經 the lowest level of 
substitution of beef by poultry (22%) 
in spite of presenting the highest 
cross price elasticity (O.74). Poultry 
price only dropped by 20% over the 
period 1 會66/82.

Computing the national volul滋e of beef 
substituted by Brazil , Colombia and 
Mexico , and puttin且 it 主n relation to 
the total beef production of Latin 
Amer主ca of 8.2 誼1工lion metr主c tons in 
1984 , we arri、!e at the esti啞ate of at 
least 16% of the production substi­
tuted. This clearly 1s a lower boun這
because it assumes zero substitut主on
for the countries where no significant 
positive cross price elasticity could 
be esti血ated and for the countries not 
include是 in the study. 1 t i9 c1ear 
that the fact of not be主ng able to 
quant1fy those e1asticities does not 
imply their inexistence. 

The "stimated de盟and parameters were 
a160 used to project supply demand 
ba工ances for the year 2000 unde主

alternative scenarios of income 缸rowth

and chan囂es in real prices (Table 5). 
Production of meats was assume是 to

grow at the average rates of the 
sixties and seventies for al1 
scenarios. 

Scenario 1 represents a situation of 
zero income growth and constant re怠工

prices. Changes in the balances are 
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thus only 趴1e to the difference bet“ 

ween the growth rate of the population 
an是 that of the supply of 主ndividual

宣leats. This results in small beef 
surplusses (less than 3% of domestic 
production in the year 2000) , pork 
de f1cits in Braz圭工 and Colo種bia and 
poultry surplusses in all three 
countries. Sce室主ar主。 2 incorporates an 
assumption of moderate per capita in­
co祖e growth (3% p.a.) , other variables 
evolving at historical growth rates. 
This leads to substantial beef 
deficits in all three countries; the 
ColO!羽lbian deficit is particularly 
lar車e due to the high income elasti­
city of beef esti拒ate是 for that 
country. Poultry deficits occur in 
all countries; Brazil's deficit i6 of 
over one 盟主l1ion MT 是ue to the very 
h土耳h pou1try elasticity. (This í8 
p主obab1y a sub發tantial overestimation 
due to the change ín size of the co­
efficient that can be expected to go 
"along with a change in per capita 
consumption of the 認agnítude imp1ied 
here). 

官hile the previous scenarios incorpo­
主ated ne草ative growth rates of poultry 
pr主ces ， Scenario 3 ínvolves a 2豆

annual g室。wth rate of poultry pr圭ce翁，
depict主n在 a situation of higher 
inte宣言\ational 草rain price!多 further

是evaluation of 益。扭estic currencies in 
countries that are net 島rain

i揖porters. Income growth 1s again set 
at 3% , other var主abl怨怨 growing at 
historical rates. This scenario would 
圭當ply the exi怒tence of lar在e beef 
deficits in al1 three countries 
ana1yzed rangin草 from 19% of domestíc 
consumption in Mexico to 30% in Braz主主
as well as poultry and pork deficit諮
in Brazil and Colomb主a.

τhe發念 scenario餐， which are projections 
and not forecasts , pinpoint the sensi­
tivity of the regions meat supp工y

demand balance to econo級ic growth a魚挂

the nee這 to take poultry increasing1y 
into account in the des主gn of pol主cies
related to the meat sector. 



Table 5. Supply demand scenar10s for meats ín selected Latin American 
countries , year 2000. 

Scenarios Country 

Balance 
Pro垂uctíon-Demand

(f 000 tn) 

Beef Pork Poultry 

工 Fez capita consumptioez1 z* 
constant at 1984 lev 

11 Real per cap主ta inco盟e

growing at 3% p.a. 

Other va玄iables 皂主ow1ng

at historic rates** 

111 Real poultry prices 
草了。win草 2% p.a. 1ncome 
growin草 3% • 

Other variables growing 
at historic rates. 

* Braz11 at 1982 level. 

** Period Brazil: 1960/82 
Perio是 Colo約1a: 1960/惡毒
Peri。這 Venezuela:1956/84

Brazil 
說.exico

Colombia 

Brazil 
Mex主co

Colombia 

Brazil 
Mexico 
Colombia 
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51 
1堯

32 

-220 
-68 
-375 

一串起 1

-161 
-422 

-123 
226 
-17 

“ 194 
68 

也28

你 15串

197 
-24 

545 
161 

16 

-1016 
-52 
-53 

前339

14 
-43 



19. TRAININ G 

During 1987 , in accordance with one of 
its main objectives. the Tropical 
Pastures Program (TPP) offered. in 
collaboration with the Scientific 
Training Progral盔， to 55 professionals 
f主om 19 countries train圭亞蓋 in 15 
research 是主發cipl1nes. This trainin草

was acco盟pli!學he是 in various cate囂。­

ries , as observed in Table 1. The 
Sections that dedicated 祖ost t1祖e to 
training were: Pasture Development 
with 41.2 man/months , Agronomy with 
34.6 man/months. and Soils/Plant 
Nutrition with 23.2 官~n/months (Table 
1). The 制，mber of researchers trained 
in 1987 accoτding to count玄y of origin 
is presented i室主 τab主e 2. 

From February 2 to March 巷， the Inten­
sive Multidisciplinary Phase of the 
Tenth Scientific Research Training 
Program for tropical pasture produc­
tion was carried out with the partici­
pation of 31 professional終 from twelve 
tropical American countries (Table 3). 
Of these 31 professionals , 22 took 
part in the Specialization Phase in 
differe滋t disciplines accor尋ing to 
their specific 圭nterests an是 special­

ty. The 社uration varied fro祖 2 to 忌

months , depending on the Section where 
the work was conducted. 

Support to Special In-Country Courses 

Followin草 many years of stren草thenin草

the scientific capacity of nat圭onal

re發earch inst主tutions throu草h annual 
courses in CI主.T， a need has been 
identifie在 for further support through 
in-country courses to train profes-

sionals from research , extension and 
livestock development institutions. 
Accordingly , two special training 
courses were carried out during 1987. 
τhe first took place in Pucal1pa, 
Ucayal土 Peru entitle丑 "Course島
亞orkshop on the Establisht這ent; 改ain­

tenance an益?玄。這uct主on of Pastures in 
the Peruvian τropics" . Thirty-three 
professionals from different official 
organizations at l:ended (Table 4). 哎le
Instituto Nacional de Investigación y 
Promo- ci6n Agropecuaria (INIPA). the 
lnstituto Veterinario de Investigacio­
nes Trop圭cales y de Altura (IV工TA)，
the Corporación de Desarrollo de 
Ucayali (CORDEU) and the Centro 
Internacional dεAgricultura T主opical

(CI血T) participate是 in the or草aniza­
t主on of this event. 

Rodolfo Schaus A. and Jorge W. Vela 
A. , and Veterinarian Washington 
Alvarez G. participated on behalf of 
INIPA; Luis Alberto Pinedo s. , 
Mariano Gonzalo Echavarria R. , C吾 sar
Au韋悠悠100 Reyes A. and M1草uel Ara for 
工VIT血; Julio C嘉sar Ale草re O. and 
Ke怨言leth 喪e草te藍ui on behalf of the 
賢CSU/INIP血 proj ect; Salo能6n Helf墓。tt
Lerner for the Universidad Agraria "La 
Molina"; Leonardo Fulvio Hidalgo for 
the Universidad Nacional de Ucayali; 
Juan de Dios Zúñiga Q. for CIPA XXIII; 
J. Palacios Ramos for the Banco Agra­
rio del Per益 and J.G. Salinas , John 
E. Ferguson , Willia明 Loker. Raul Vera , 
and Lourdes 茲ariel1a van Heurck an是

Ramón Gualdrón for CIATτs Tropical 
Pastures Program. 



τhe second course , "Meetin惡 to def圭ne
the present status an是 outline

strate草ies to :l:甜prove the supply of 
pasture seeds in the Republic of 
Pana且a" took place in Santiago , 
Veraguas. The meeting Wa8 attended 
by lS participants from Pana間￡章， and 
two fro訟 Costa Rica , who represented 
different official institution俗 and

entities in the private 紛ector

presently participating in seed 
production activities. The lnstituto 
de lnvestigación Agropecuaria de 
Panamá (IDIAP) and the Centro 
lnternacional de Agricultura Tropical 
(CIAT) , were responsible for the 
organization of this event. Presen­
tations were given by 膜生guel Avila , 
說惡ctor Aranda and Jos星 Alb五n Guerra 
from IDIAP; V主ctor Prado and Juan 
Carlo想 Ji噩噩nez from the 苦1inistry of 
Agriculture and Livestock of Costa 
Rica , and J. 主. Ferguso訟， Raul Vera 
and Carlos Iv孟n Car益。乞o fro誼 CIA堂 's

Tropicl主1 Pastures Program. 

τRAI草工誼G ACCO茲PLISHÞ豆豆ZτS 1M TRE TPP 

A total of 是3吾 professionals have 
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rece主.ved 主esea主ch trainin草 in the 
Tropical Pastures Pro草ram at CIAT­
Palmira 圭n the period between 1 事78

and 1 會87 {Table 的. As sho'棚 in Table 
5 , the Programs of Scientific Training 
an是 Tropical Pastures , have tra1ned 
between 198己 (1n1tiation) and 1987 , 66 
profess1onals through special 
in-country courses. 

The training offered at CIAT畸Palmira

1ncludes different categories: thesis 
to obtain an M.S. or Ph.D.. , research 
specialization , specialization plus an 
Intensive Multidisciplinary Course , 
Multidisciplinary 工ntens主.v e Course or 
Short Course. 

Tab1e 岳 presents infor祖at:主on on 
trained professionals by country that 
have part圭C主pated 圭n the t:en 室ropica1

Pasture Trainin事 Progra揖s. The 
lar惡est nu!墾區er of professionals 
trained co咽e f玄。臨 Brazi工 Colomb至a ，

Peru , Bolivia , Mexico , 盟主ca主agua an岳

Pan榔la. This i8 in agreement with the 
priority 草iven to countries on the 
ba8is of their areas of acid , 
infertile 80i1s. 



Table 1. Professionals traine丑惡.uring 1987 主n the Tropical Pastures Program 
accor是主ng to cate囂。ries and 訟an/疇。nths in each Section. 

Visitin草

Research 
Associate 
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(Sect圭on)
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(Short Course) 
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6 (3 2. 會〉

3(23.2) 

1( 4.9) 

2 (11. 0) 

4(24.3) 

1( 5.6) 

4 (1 6. 品)

1( 3.9) 

空 06.9)

No.紛加3

9(16.9) 

一
一
、
2
7

」
M
H

e
n旬
，
'

,Arum 
-
a
-
f
、

bt-­uomo s
t

自N

3( 1. 9) 

7 (34.6) 

2( 6.8) 

l( 3.3) 

3(23.2) 

冉 (23.0)

1 ( 4.9) 

3 (1 5.0) 

6(41. 2) 

2 ( 1. 9) 

4( 草.7)

6(21. 3) 

3( 9.2) 

3 ( 1.9) 

1( 1.7) 

l( 5.8) l( 1.0) 

1( 3.3) 

3(1 1.0) 

1( 4.0) 

1(12.0) 1( 4.9) 

2( 1. 9) 

( 3.1) 

1 ( 1.會)

3( 事 .2 ) 

1 ( 3.9) 

TOTAL PROGRAM 2 (1 5.0) 3(21. 8) 19(39.9) 22(122.2) 9(16.9) 55(215.8) 

* E哩uivalent to training 臨終n/months.
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Table 2. Profesionals trained in the Tropical Pastures Progr必m during 1987 
by country of origin. 

τrainin竄 Category

Visiting Multi-
Research disci-
Associate Visiting Researcher plinary_ 

course 
Special- parti-
lization cipants 
+紅ultid.

CO官NTRY Ph.D. M. S. Special- Intensive Sub-
Theses Theses zation Course totl這1!學

No. (MfM*) No. (M/M) 習。. (M/M) 賀。. (被/紛 贅。. (終/級)話。‘ (M/談〉

LATl蠶 AMERICA AND T說E CARIB1IEAN: 

Anti龍之18. 1 ( 1. 9) 1( 1. 雪〉

Ar草entina l( 1.3) 2( 4.0) 3 ( 5.3) 
Bar忌ados 1 ( 1.0) l( 1.0) 
1I011via l( 5. 器) 3( 6.2) 2 (1 3.3) 6(25.3) 
Braz i1 2( 8. 車) 2 (1 2. 1) 4(20. 會)

Colo終bia ) ( 3.0) 1( 在 .0) 2( 9. 會) 6(11.0) 10(27.9) 
Costa Rica l( 3. 雪〉 1( 3.9) 
Cuba 1( 0.3) 在 (20. 串〉 5(21.1) 
Ecua是or 2( 3.2) 1 ( 4. 牟} 1 ( 1. 9) 主( 9.5) 
Guate草，ala l( 3.9) l( 3.會)
Honduras 1( 6.2) 1 ( 6.2) 
Mexico 2( 3.0) 4(25.3) 6(28.3) 
Nicaragua 2 (15.5) 2 (1 5.5) 
Paraguay l( 0.4) l( 0.4) 
pe-rú 1 (12. 0) 2( 2.8) 2( 6.9) 5(21.7) 
Venezuela l( 3.3) 1( 3.3) 

OTHERS COUNTRIES: 

Uganda 1 ( 1. 7) 1 ( 1. 7) 

DEVELOPED COUNTRIES: 

Germany (F .R.) l( 6.0) l( 6.0) 
Swl tzerland 1(12.0) 1(12.0) 

TOTAL PROGRAM 2 (1百范了一.的 1909.9) 22 (1 22.2) 9(1忌 .9) 55(215.8) 

女 Equivalent to training man/months. 
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發eed
τable 5. Infor盟at10n on the participants of t:he "Meet1n皂 to define the 
present status and outline strate囂1e移 to 1mpτove the supply of pastures 
in the Republic of Pana_". 

lnst主tut10n
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Com1t單 Nac10nal de Semillas 
Comit星 Nac10nal de Semil1as 
Comit在 Nacional de Semillas 
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B.D.血-
Univers主dad de Par喘噓磊
INA 
IDI在P

IDIAP 
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ID1AP 
1D1AP 
MAG 
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Country 
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Panama 
Panam 
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Panama 
Panama 
Panama 
Pana也a

Panama 
Pana重na

Pana摺a

Pana盟a

Panama 
p的鞠a

Panama 
Costa R主ca
Costa Rica 

J08矗 A. Tribaldos 血­

Iván Santamaría 
Alex B. Castillero R. 
Sergio Dominguez B. 
Rafael C6rdoba 
Gonzalo Gonz孟lez
Er樂igdio Gonz矗lez V. 
Jorge Luis Barrios 
Ana E. Rod玄iguez V. 
Teõ垂ulo Moreno 
M1惡uel Av11a z. 
Efraín Vargas 
J08星 A. Guerra H. 
H在ctor O. 主randa V. 
Sant1ago Ríos 
Juan Carlos Ji姐莘nez V. 
Víctor M. Prado A. 
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trained and 1978ω1987 Table 6. Visitin草 researchers trained during the period 
t:ype of trainin車 in the Trop1cal Pastures Program. 
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Tab1e 7. Professiona1s trained in-country dur主綠草 the period 1986-1987 , by 
country year. 

Year Country Tra主ning Event 

1986 Pana總a Seminar-腎。rkshop Acid 

90i1s and pastures 

eβtablishment. 

1987 Peru Course明腎。rkshop:

Participant 
lnstitutions 

lDlAP!U. Rutgers!CIAT 

INIPA!lVlTA!CORDE口/

Establishment , mainte- CIAT 

甜甜ce and pr。這uction of 

pastures 1n the Peruvian 

tropics. 

1會思7 Panama Work Meetin草 Define the lDIAP!CIAT 

present status and 

outline strategies to 

improve the supply of 

pa怨tures see是s in the 

Republic of Panama. 

19…S 

TOT主，L:

Professionals 

17 

33 

17 

67 



Table 8. Participants of the ten trop主cal pastu玄es trainin草 pro囂宮&說s carried 
out in CIAT during 1 會78-1987* ， by country. 

τrainin藍 Pro島ram

Countrv I II III 1V V VI VII V111 IX Total 

Argentina 1 2 3 

Bolivia 1 2 2 1 1 3 1 2 2 15 

Brazíl 7 3 5 4 5 3 : 1 2 31 

Belize 2 2 

Colombia 4 4 5 3 3 2 3 5 8 37 

Costa Rica l 1 1 1 4 

Cuba 1 2 i l 4 9 

Ecuador 2 l : : 2 7 

Guate田ala 1 1 2 

Holland I 1 

Honduras 2 1 1 1 6 

Hait主 1 l 

Me玄ico 1 2 3 5 是 15 

Nicar(暴露ua 2 1 2 1 3 2 1 1 2 15 

Panama l 2 3 6 2 l 15 

Paraguay 1 l 2 

Peru 3 4 3 2 1 3 4 4 3 2 29 

Dominican Rep. 1 i 再 2 l 1 10 

Vene乞uela l 5 2 1 1 2 12 

* Professionals that carried out postgraduate research for M.S. , Ph.D. or 

invol、Ted in other research speciali記ations not included. 
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20. AGROECOLOGICAL STUDIES UNIT 

The Agroecological Studies Unit i8 
1認volved in an invest1草at10n to 
descr主be and understand the different 
environments where pastures and otber 
crops are , or can be produce品，
tbrou車.bout Central Am.erica an是 tbe
Caribbean. 宮。 do tbi緣， tbe Unit is 
collectin思 and process1ng informat10n 
useful to the Pastures Program a6 well 
a8 tbe other CIA'τ co暫哩。dities 1n the 
area mentione是 above. Tbe initial 
object1ve 18 to carry outa thor叫車h
literature 宮eview and then to compi1e 
1n the different countr1es publica­
t10n8 and maps on topics 8uch a8: 
轟轟ricultura1 cens\時， 怠。11s (clas­
sif1cation，臨rvey鉤 analyses. ..) , 
cli血ate data , land use surveys , 
topography , p011tica1 divisions , etc. 

The project started in Apr11 1987 and 
so far there has been a 1iterature 
τeview 1n CIA'堂 in the Land Tenure 
Center of the Univer發ity of 幫主sconsin ，
and 1n a few of tbe 誼aj or 1nterna­
t1ona1 databases. Col1ect10n of infor­
mat10n has been carried out 1n Panama , 
Costa R1ca , Honduras , Dom1nican 
Repub11c , Ha1t1 and Cuba (F1事.1) • 

1n genera1 terms ，囂。。是鈞。i1 maps are 
being obta1ned 1n Panama (Proyecto 
Catap革.n) a6 well as co訟.puter data 
tapes of da11y c11mat1c information 
and soil億 which 主re be1ng recorded for 
forwarding to CIAT. 1n Costa Rica 
tab1es of extracts of the 1984 
A草ricu1tura1 Census were col1ected; 
the actua1 census wi l1 probab1y be 
pub1ishe是 生n 19串會 1t was a180 
poss1b1e to obtain maps of an A車ro­
ec010gica1 C工as忍ification of paεtures 

(potentia1 u8e) a8 wel1 as a recorded 
cl1matic database 官ith da11y infor軍a也
tion. 1nstitutions in 踐。泊是uras are 
a1so 融lpplying a recorded cl至四atic

database w主th dai1y records a6 we11 a8 
a who1e ran車e of detailed 祖aps on 
s011絡 pa8tures ， 1and use , etc. 1n 
Dominican Repub1ic it 電.as possib1e to 
C明海pile severa1 types of 翅aps a也是

info玄攝a.t圭on derived from air photo­
graphs taken in 1會串3枷1984 with a 
coverage of 血。當e than 80% of the 
country. Also a:位 approval to record 
on computer tape a database with 是aily

data has been obtained. 1n Haiti the 
血gricultural Deve10pment Support 11 
(ADS-主l)lUSA1D tea臨 provided some 
生nformat10說 for the whole country an益
。ffe宜ed at a low cost the software and 
a databa諮e of their project which 
co祖prise怠。f information on 60i1s , 
pastures and crops for mo6t of the 
country. Cuban in絡titutions provided 
deta11ed map錄。f 60i1 class1ficatio傘，
several types of stat1stics and 
1nfor祖a.tion on plante挂 areas and/or 
production of pastures ，重ice ， beans 
and cassava for 1987. 

lt is surprising , but very reassur圭頭巷，
that such quantities of basic data 
exist in mach1ne readab1e formats 1n 
these Cent宮a1 America室主 countries.. 工t

is h1gh1y p1easing that they have 
prove是 to be 50 read主1y ava主主able to 
CI血.T.

The rema圭n1ng countr1e5 - Nicaragu.章，

E1 Sa1vado宮， Belize , Guatema1a , Mexico 
- wi11 be covered in February 1988 to 
co11ect 紛 imi1ar types of information. 



航時e collected the 班aterials are 
incorporate挂 in a bibliographic 
database (CDS-!S!S). The follow圭ng
step i愁 to proce，事s the infor祖at主on

with standardisation where necessary , 
to start producin草 the 這ifferent maps 
nee挂您是， and feed the information into 
CIAτ ，發 database. Maps of pasture 
挂istributio訟 pasture type and an 
enviror臨終ntal classification are the 

2。一2

logical products of this study and the 
major emphasis during the data 
analysis phase wil1 be to produce 
these hard copy outputs. Howeve賞， it 
is not inten挂ed to produce a deU哨

位itive report; rather , the infor凹ation
wi工1 becσme part of a dynamic 是ata妙

base , responsive to new 是ata as they 
appear and ready to answer new 
哇之lestions in the future. 



HONDURAS 
MAPS 
心~Soil悠

-Po1itîc.al 
切~Topographic
-C1 之matic
POBLICATI0到 s
-AgrlαCenSU$ 197是
“Agric.Statis乞斗cs
-Agric. surveys 
DATA TAPE:主
-Clima1三lC COSTA F有 ICA

MAPS 
“50i1懿
ωPolitical 
-Topogrðphic 
-PastU l"es clasω 
鳥 iticatlon結

PUBLICATIONS 
-Agric.Census 198 這
-l\.gri C' .Stats 
咱~Soils MiJ. nuals 
-ACi ric.Surv()y~ 

-climatic Studies 
DATA TAPES 
“ Cliroatic 

回角 g

丸，

8ε LlZE 
ELSALVADOR 
NICARAGUA 〈三b

AGROECOLOGICALβTUDIES 
DATA COLLECγION 

• DAτA COLLξCTED 

o PLANNED T只IPS

' 、
E

Au- CUBA 
煦的

-5011$ 
PUBLIChTIONS 
-Atlas of C\lba 
“ Yearly Agric ， s~at$. 
-$oi18. !nfon闖紅icn
-Climate Infor幣5毫tion
ωAreas aod Produc乞益。n

Duta 
-肺、

d 

c::::> 
HAITI 
耗APS

-Topoqr<:!ph 三C
寄托JBLICATIONS

-Agric. St;;t乞S
DATA TAPES 
ADS IIjUSAID 
Database 
(rainíall ，~ 
cology ,agri­
culture ，間。“
ils ， cl i!還a乞e)

DOMINICÀN 吭p﹒
MAPS 阱，
-Soils 
-political n 
-Topograph斗。:干
情閃閃圳 、
PU8L玄CATIONS
欄Agric.cansu Sl 1971 IJ 
-pastur.是s and Crops 

information 
啊nplan ope:rativo 

1987" , 
DATA '1'APES 
-Climatic , 

PANAMA 
MAPS 
心 50ils
-Political 
Topóqraphic 
P叮BL工 CA'fIONS
-Agr斗 c.Cénsu<:. 1980 

l\.grlc ‘ 5tatist主 cs
-Heg斗onal Díagnost 主 cs
DATA TAPF.S 
-climate 
也$oi1s

F I Cl淑E ‘



21. PUBLICATIONS 

ALVAREZ , A. y C. LASC血NO. 1987. Va10r nutritivo de 1a sabana b主en
drenada de 10s L1anos Orienta1es de Co1o組lb1a. Bo1etln Pasturaa 
Trop1ca1es 賢 (3): 9-17. 

AMEZQUIT血， M.C. , E.A. PIZARRO Y J.鼓. TOLEDO. (en impres1ón). Ran墓。 de
adaptac1ón de 但位些話盟主包車盟主﹒ En: To1e品， J.比皇五至1. 但是s.).
主必盟且訟n 皇!!I經坐呈 Kunth: 叫 bio1ogía ， manejo y uti1izac!6n en 
s ,,,,l06 ácidos. CIAT , Cal!, Co1o訊lb1a. 1987. 

CIAT. 1警車7. S1祖b10sis Le草U阻inosa-R1zob1o. Manua1 垂e m產todos de 
eva1uaciõ鈍 selección y manejo agronõmico. Secci在n de 
M1crobio1ogía de Suelos del Progra也a de Pastos Tropica1es y Sección 
de M1crobio1ogía de Suelos del Programa de Fríjol. 

C工AT. 1987. S1前b10sis Leguminosa耐R1zobio. Eva工uación ，濁。lecc!ón y 
manejo. Gu主a 這e Estudio. 

室'ERGUSOl章， J.E. 1987. Estudio de casos en e1 proceso de liberación de 
nuevos cu1tivares de pastos tropicales. XII Se盟inario Pan8llle玄1cano

de S間111帥， 2-6 是e Novie祖b時， 1987 ，說ontevid帥， Uruguay. 

FERGUSO贅， J.E. Y C. REYES. 1987. Inte在ración de 1a multip1icación y 1a 
invest1草ac1ón de sem111as dentro de 1a RIEPT. 整n: Necesi是a是 de

圭nvesti草aciones de apoyo en 1a eva1uac1ón s1stem差t 主 ca de pastura忍
dentro de 1a RIEPT. Tal1er , CIAT. Ca1i , Co1。如bia. Octubre 1985. 

FISHER, M.J. and P.J. SKE莖MAN. 1986. Salt tolerant plants for 趴組nner

ra1nfa11 areas. Rec1a跟前的n and Revegetat10n Research í: 263-84. 

FlSHE囂， M.J. and D. THOMAS. 1 會87. Environ血enta1 and physio10g1ca1 
lim1ts to tropical forage production 1n the Caribbean Bas1n. 1n: 
Forage-Livestock Research Needs for the Car1bbean Basin (eds. J.E. 
Moore , 草.單. Quesenberry , 設.W. M1chaud). Univers1ty of Flori在傘，
Gainesvi11e , USA. pp. 3ω19. 

FRANCAψDANTA囂. M.S.. B. GRO宮，否1.A. SOUSA“ 1987. Novo ger器。plas揖a de 
Brachiaria introduz1do no Brasi1. 1n: Au，至is da XX1V Reuniao Anual 
互互了ociedade 嘉rasi1eira 桂e Zootecniã:""" p. 21會.

GROF. B. , A. FLORES , P. MEI可DOZA ， and E.A. PIZ血RRO. 1987. Re車iona1

Experience w1th 告法正盟豆豆章 northern South A朝前ica. (su已mitted for 
pu每licat1on) • 



GRO宮， B. ，傲. S. FRANCA-DA封TAS ，鼓.P. ANDRADE , B.F. SOUZ血， an是 J.. F .M. 
VALL8. 1987. Avallacao preliminar de espécies perenes de 血rachis
para v革rzeas. 語: 主nais da XXIV ReUl啦。如明1 da 80友誼ade
Brasile1ra de Zootecnia. pp. 22會.

GROF , 車. and D. THO點S. (in press). The a囂宮的lOmy of An是ropogon gayanus 
J.瓢， τole益。， C. Lascat凹， R. Vera and J. Lenn吾 (eds.).1987.

KEATING ，車.A.; R.W. 8TRICKLAND; and}哇.J. FISHER. 1986. Salt tolerance 
of some tropical pasture legu血es with potential adaptat10n to 
crack1ng c1ay 80118. Austra1ian Journa1 of Exper1mental 
Agricl山叫e 26: 181恥的.

KITAJIM車， L.C.B. , L.C.B. NASSER , an毒草. GROF. 1987. Superbrotamento e訟
扭icroorganismos do tipo 

Revista de Fitopato1o喜1a

Centrose四a bra發i1ianum associado a 
蒜苔前蒜蒜苔…芳百石ito Federa1. 
Brasile1ra , Vol. 13 膏。 .3. pp. 281-283. 

LASCAN刀，丸 1987. Canopy structure and co阻pos主tion 1n 1egl血e

se1ectlv1ty. 1n: Moore , J.E. ，。且esenberry ， K.H. an是麓.W. Micha也是

(eds.) Proceedings Fora草e-Live絡電ock Research needs for the 
Carlbb忽忽τ1 bas1n. Tampa , Fla. 9-12 , February 1會87. p. 71-80. 

LASCAN白， C. 1987. Manejo del pastoreo en asociaciones 是e

gra路!neas y le在U祖1no終as en el trópico. VI Enc這lentro Nac10nal de 
Zootecn1a , Se草unda Conferencia Naciona1 de Pro是ucción y Uti1izaci6n 
de Pastos y Forrajes. Ca1i , Octuhre 28-31. 11 pp. 

LASCANO , C. Y J.鈍. TOLEDO. 19話7. Desarr0110 y potencia1 de 
pasturas t麓ejoradas para A聶哥rica trop1cal. VI Encuentro Nacionι1 de 
Zootecn主a ， Se那lnda Conferenc1a Nac10nal de Producción y Uti11zación 
de Pastos y Forrajes. Ca11 , Octuhre 28枷31. 1 也 pp. 

LASCA駒， C. and D. 慨。誠的 (1n press). 些豆豆豆反紹n 皇望您對 quality and 
an1mal 戶。“ction. J.M. Toledo 延至三. (eds.) ，扭住錢越旦發之終沒E
Kunth: 臨吾土olog訟，臨nejo y uti1izaci6n 的船elos 草 cidos. CI訓，

Cal1 , Colombia. 1雪惡7.

F繽紛。Z益， P.; D. 詣的教AS; J.說. SP泣吼叫d C. LASCANO. (1n press). 
Establlshment and Mana草棚ent of 坐坐立毀嗯 Paper prese綠ted at 
Internatlonal Workshop on 住哭認認旦… Blo1ogy. Agronomy and 
Uti11zation , 23-28 Fehruary 1 事87. CIAT , Cal笠， Colo四ib1a. 1987. 

MILES , J.W. and J.M. LENNE. 1987. Effect of frequency of defollation 
of 40 Stvlosanthes 給捏捏恩怨草enotypes 0啞 field re制tion to 
anthracnose caused by Colletotr1chum gloeospo室主oides. 主ustrallan

Journal of A草ricultural Resea主ch 38(2): 309ω315. 

狙ORALES ， M.L. 1會87. Ais1amiento y se1ecci語言1 de rizobacterias 
promotoras de crecimie設to en a1草包nas plantas for實ajeras. τesis de 
Gra逞。 Facultad de Agronom圭a. Pal四ira.

PER真正，τ車. A. , R. SCH'日LTZE目KRAFT ， J.M. MARTINE耳， J.F. AGUIRRE , H.S. 車茲AY益，

21-2 



and J. ENRIQUEZ. 1987. 
nativas en e1 trópico de 
9(11): 21-26. 

Reco1ección de leguminosas forrajeras 
México. Pasturas Tropicales - boletín 

PERE記， R.C.; FERGUSON , J.E. y LOPEZ , W. 1987. Producc主ón de semillas 
de tres especies forrajeras eτ1 Tarapoto , Per益 Pasturas
Tropica工es- Bolet主n 9(2): 18-23. 

F王ZARR令， E.A. a但是 D. THO奴主S. (i笠 pτess). Introduction an是 evaluation 
of f肘俺的主n tropical 飽erica. 三泛 The Feedin喜 of Ru啦啦nts in 
Tropical 在umi是 Conditions. 訟法A Sy誼posiu訟， Guadeloupe , French West 
Indies. 1987. 

RIBEIRO DE SAN1、AN車， J.; J. M. PERE工RA; M.A. MORENO; J.M. SPAIN. 1987. 
琵feito do pastejo sobre a persistencia e productividade da 
consorciacao Brachiaria humidicola e De研nodium ovalifolium CIAT 
350. ln: AnaIγda X主IV Reuniac Annal 了ociedade Brasileira de 
Zootecni 息. p. 242. 

SALINAS , J.G. and C.E. CASτILLA. (in press). Strategies i訟plied on the 
use and management of tropica1 acid 師i1s. 23 p. 豆豆 L. Gourlay 
and J.G. Salinas (ed.). Sorghur也 for Aci挂 80i18. INTSORMIL 
Publication. Cali. Colombia. 1987. 

S且LINAS ， J.G. an社里. GUALDRON. (in press). Adaptation an桂 nutr主ent

require晰的努 of 鞠臨 Stylosanthe~ species. In: D.L. P1ucknett and 
話. Spra農 ue (ed怠.) • Detecting M圭neral 容忍trient Deficiencies that 
affect Production of Crop Plants 主n Te甜perate and Tropical Re在ions.
1987. 

S血LINAS ， J “G. , P.C.. K革RRIDGE. and R.M. SHl明KE. (in press). Mineral 
nutrition of 如泣盟主盟主﹒ 51 p. In: R. Schultze-Kraft and R.J. 
Clements (ed筍 Centrosema - Biology. Agronomy and Utilization. 
1987. 

SALINA日， J.G. and S.R. SAIF. (in press). Nutrient requirements of 
些些些空1\on 藍~an帥﹒ Cent ro lnternacional “ Agricult肘a Tropical 
(CIAT) ，宜 ropical Pastures Program , Cali , Colombia. 74 p. 1 會 87.

SA.'<CHEZ. M.. Y FERG訂SO缸， J.E. 198岳 Medición de calidad en 終emillas de 
生盟主訟法部革是草里設笠 Revista Brasi1eira de Sementes 島 (1) :私2息，

SC部LτZE-站直FT ，竄 (in press). 結泣rosema species for aci巷的ils.
Paper presented at 工就軒nati叩al 腎。rkshop on 史控告恕經…聾的工。釘，

Agrono說y and Utilizatio泣 23-28 Feb主uary 19串 7. CI晶宮 Cali ，
Colombia. 19巷7.

SCHULTZE-KR且Fτ ， R. (in press). Germpla臨 collection and evaluation of 
tropical le島U輯已 s. Paper presented at CASAFAjlRRI symposiu恕 。n

Sustainable Agriculture - the role of green manure crops in rice 
farming systems. 25-29 May 1987 , IRRI , Manila , Philippines. 1987. 

SCHULTZE-KRAFT , R.. B. BENAVIDES. and A. ARIAS. 1987. Recolección de 

21…3 



車ermoplasn培 y eva1uac歸口 pre 1imin盯 h 臼旦旦笠空空紅旦旦位主um.
Pasturas Tropicales - Bo1etín 9(1): 12-20. 

SCHULTZE-KR且FT ，. R. ，車. GANI , and M.章. SIREGAR. 19惡7. 口。llection of 
native forage 1e皂白鶴e germplasm in Sumatra , Indone歸ia. IBPGR-SEAN 
11(1): 4-已.

仗的LTZE-KRA仗，孔， R.J. WILLI泌的，品是 L. CORADIN. (in pr帥的.
Bio皂的graphy of 無法tr旦sema ﹒ Paper present叫 at Internationa1 
Workshop on 生笠盟必要里一草1010前，的ron叩y and Utilization , 23-28 
February 1 會 87. CIAT , Cal主， Co10mbia. 工會87.

SH血泊蝕， R.D. an品 B. GROF. (in press). Root d1sease of Cent吉ose踹
E主主主豆豆主um cause謹 by the Javanese root-knot ne體atode in the Cerrado 
re皂ion of Brazil. 1987. 

SHE草lFF ， D.W.; 吾1.J. FISHER; G. RUSITZK且 an挂 C.W. FORD. 1986. 
Physiolo草ica1 reactions to an imposed d宮。遐思ht by two twining 
pa諮 ture legumes: ~1acroptiliu血 atropurpureu觀〈垂essication sensitive) 
and Galactia striata (dessication insensitive). Australian Journa工
of Plant Phys圭ology 13: 431-45. 

SPAIN , J.M. an是官. COUTO. (主n pr峙的 Mo帥島rafía 齡組也涅盤盤
蓋亞正是豆豆呈 Capítulo 5. Estab1ecimiento y desarrol1o in主cial de 
pasturas de A. 鉛扭扭旱的 sabanas tropical制﹒ 1987. 

SUAREZ , 5. , J. RUBIO , C. FR主NC兮， R. R. VER1且， E.A. PIZARRO Y M.C. 
AMEZQ暫行車 1987. Leuc帥na 垃坐坐您生拉圭 producción y composición 
de leche y se1ecci6n 了e ecot圭pos con 的imales en pastoreo. 
Pasturas Trop主cales ω Bolet童安1. 9(2): 11-17. 

SYLVESTER-BRADLEY ，化 S.M. Souto; and R.A. DATE. (主n press). 
Rhizosphere bio1ogy 叫d nitro巷的 fixation of 但旦旦史經受﹒ Pap盯
presented at lnte芷江副主onal 腎。rkshop on 告終旦控控 … Biology , 
在草玄ono阻y and 哲tilizatio鈍 23-28 February 1987. CIAT , Cal笠，

Colombia. 1會皂7.

SYLVESTER-BR主DLEY ， R. an這 F. MUNEVAR. (in press). Eva1uaci6n 甚e 1a 
simbiosis leguπtinosa-rizobio en 1a selecciδn de legu臨inosas
forrajeras. 玉說 Motta ， F. (ed.) lnvestigaciones de Apoyo para 1a 
Evaluación de Pastural事 Centro Internacional de Agricu1tura 
Tropical (CIAT) , Ca1i , Co1ombia. pp. 29但50. 1曾告7.

SYLVESTER“BR血DLEY ， R.; D. MOSQUERA; and J.E. MENDEZ. 1987. Uso de 
cilindros con suelo no dist也rbado y estab1ecimiento por 1abranza 
reducida para 1a eva1uación de cepas de rizobio en leguminosas 
fo口aj肘結 tropica1es. 起 Proc. 主111 Reuni飢 Latino帥的icana de 
Rhizobiu~臣， Panamá. Octubre 19恩岳.

SYLVESTER-BRADLEY ，呈.; D. P. THO部τON; and P. JONES. (如 press).
Colony di扭。玄phism in stra圭ns of Bradyrhizob主.Uln. Applied and 
enviro訊enta1 Microbiolo草Y ﹒ 1987.

SYLVESTER-草RADLEY ，車.; D. MOSQUERA: an是 J. E. ME草DEZ. 1987. Inhibition 

21-4 



of nltrate accu叫I

室nit主。gen fertilizat10n at訟"垂1 soil 垂listurbance. Journal of 8011 
8cience. 

TANG ，否1. and R. SYLVE8TER-BRADLEY. 1986. Selecc1ón de cepas de 
rhizo扭扭 para 但史控竺旦 E些怨怨旦旦 en jarras de Leona玄這 (arena) y 
dos sue10s de Co10mbia. Pastos y Forrajes 史 111-118.

τOLED缸， J.M. ，話. GlRALDO Y J.~是. 8P血1N.

continuo y e1 ，豆豆 todo de 5ie甜bra en 
坐坐必反但主 主2至到笠ISty10santhes

1987. Efecto de1 pastoreo 
1a pe笠slstenc:i a 挂e 1a asociación 
給已盟主呈 Pastur帥 Tropica1帥

Boletln. CIAT , Colombia , Vo1. 9 , No.3 , pp. 18個24.

TOLEDO , J.M. (en impres圭6n). Necesl述ad de descentra1izar 1a re益
ínte宜nacional de evaluación 是e pastos tropica1es , Memorias 1V , 
在eunión Comité Asesor R1EPT. Sant主a囂。， Panam屋，否1ayo. 1987. 

TOLEDO , J .M. Y M. FISHER. (en impresiõτ1) Aspectos fi終宜。16皂1C06 de 
位坐迢迢且能扭捏主 y Su compat泊位主是ad con las 1egumino帥S
forraj"ras. En: Toledo , J .tl. !主主主﹒ (eds.). 坐坐車錢on 設主更堅
Kunth: Su biología , manejo y ut11izaci6n en sue工os 星cidos. C1AT , 
Cali , Co10mb1a. 1987. 

宜。LEDO ， J.M. Y E.血. SERRAO. 19串 7. Pastures after humid forest c1忽aring

in the Amazon. Proceed主ngs of the International Symposium on 
Grassland in Forest Area. 說arbi仇. China. 

TOLEDO , J .M. (en impres主6n). Sugerenc主as para futura investi在ación con 
e1 gêner。 但旦旦旦笠a. Internat主onal Workshop on 全笠rose盟t
Bio10gy ，我在玄onomy an謹哲til主zation. CJ血T ， Ca11 , Colombia. Febrero 
22-28. 1987. 

TOLEDO , J.M. Y P.E. 設在NDOZA (en impresi6n). Pasturas trop圭ca1es de 
mínimos insumos para slstemas de doble prop6sito en áreas con 
suelos pobres y 呈ci益。s. Semi泣ar10 Internac10nal Sistemas de Doble 
Propóslto , Bogot屋， Septiembre. 198唔，

τHOMAS ， D. 198毛 Development of forage specles for the acid , inferti1e 
愁。118 of tropical South America. In: Potent1al for Pasture 
F玄。挂毛主ctíon i犯 Acid Tropical Soils. CARDI-EDF Semina宮， Tr1nida丘，
West Indies. pp. 1-26. 

THOMAS , D. , C.E. LASC立封o and R.R. VERA. 1987. A tropica1 pastu主e
legu認e for poor soi1s. 盔虫， 30(2): 59-6 1. 

THO叉車皂 t D. an昌說.1. P ENTEADO (主n press). Regional experience wlth 
生主立法您是 Brazil - savannas. In: Centrosema: Bio10衍， Agronomy 
and Ut11izacion (Eds. R.J. C1ements and R. Schu1tze-芷絮aft). 1987. 

THOMA且， D 川 R.R. VER血， C. LASC必泊， and M.J. F1SHER (in press). 哲se and 
improve油ent of pa治tures in neotropica1 savanna忽﹒ 1nvited paper. 
IVBS , Venezuela. 1987. 

21-5 



TRUJlLL白，軒 1987. Efecto de 1a capacida丑惡e campo de 是05 ox1s01es de 
108 L1anos Or1enta1es sobre e1 creci頓生的lto y fijación de n:ltr6草@訟。

de 5tvlosanthes 錯話語豆豆 Vog. y [;tvlosanthes 錢給您捏捏加 Tesis

de Gra忌。 en Biolo車主 a ， Pontific主.a Universidaà Javeriana. 章。got五.
14重 pp.

ZOBY , J.L.F. , B. GROF , R.P. 在農DR且DE ， F.B. SOUZ血， 缸 • KORNELIUS , J.F.M. 
VALLS , and M.S. FRANCA-DANTAS. 1987. Selecao de Pa經註盟 spp.
para producao dos Cerrados. 1n: Anais da XXIV Reuni峙的祖1 da 
Socieda桂e Brasi工e至ra de Zootecnia. p. 22巷，

有ES堂， D.W.; G.J. HOFFMAN; and M.J. F1SHER. 1986. Photosynthesi弱， leaf 
conductance and water relations of cowpea unàer saline condit圭ons.
1rr1在忽tion Science 7: 183ω93. 

21吋6



f 

22. LIST OF THE STAFF MEMBERS 

Sen10r 8cientists 

Jos在 M. Tole晶。， Ph.D.. Pasture Agronomist. Leader 

Rosemary 5. Bradley , Ph.D. , 50主1 Microbio10草ist ，說icrobio工ogy
John Ferguso怨， Ph.D ，，:t車gronomis主. 5eed Pro謹uction
發yles Fisher , Ph.D. , Ecophysio主og圭st ， 草cophysio1o囂于

Bela Gro支 t Ph.D. , 血革rostolog主st ， A皂rono盟Y (CPAC , Brasilia , 
草堂az i1)

Gerhar挂在遲至l1er哪Grei口 t Dr" agr. , Hum主d Tropic 血革rono酷Y

(INIPA/IVIτA/CIAT ， Puca11pa, Perú) 
Stephen Lapointe , Ph.D. , Entomologist , Ento租ology
Carlos Lascano. Ph.D.. Animal~Scientist. Pasture Qua1ity and 

Productivity 
Ji11ian M. Lenn喔， Ph.D. , P1ant Pathologist , Plant Pathology 
John W. Miles , Ph.D. , P1ant Breeder , Agronomy/Forage Breeding 
Esteban A. Pizarro , Ph.D. , Agronomist. Agronomy Centra1 A阻erica

and the Caribbean (日an Jos噩. Costa Rica) 
José G. Salinas , Ph.D. , 8011 Scientist , Pasture Reclamation 

(工NIPA! IVITJ生ICIA'官. Pucallpa , Perú) 
Rainer Schultze-Kraft , Dr. agr.. Agrono認主8主. Ger器.plas誼

* Carlos Ser蓮， D宜 a掌管.. Agr1cultural Eco益。重重ist ， Econo輯ics
3翻白說. Spain , Ph.D. , S011 Scient1st , Pasture Deve10pment 

(CPAC , Bras11ia. 車宮azi1)
Derr1ck Thomas , Ph.D.. Fora草e Agronot處1s重， Agrono點y (Car1ma那1a)
Raul R. Vera , Ph.D. , Animal 5cient主st ， L主.vestock Systems 

Senior Research Fellow an是 Postdoctorals

*** Pedro Argel , Ph.D. , Collaborati.ve Work in Pana血a (IDIAP/Rut串ers
Un1versity/CIAT) (Dav1d , Panama) 

** Peter Cookson. Ph.D.. Microb101ogist , UNDP Project 
*** John Dodd , Ph.D.. Microbiolo臨ist ， Microbiology 
*** David Harris , Ph.D. , Biological Fixation Nitrogen 
** Willia血 Loke宜， Ph.D. , Anthropo10島生st ， Economics 

(INIPA! IVITA! CI肘， Pucallpa , Peru) 
Yasuo Ogawa , M.Sc. , Pasture Develop臨ent

** Roberto Saez , Ph.D. , Econo瑚1st ， Livestock Systems 
(CP主C ， Brasi11.章， Brazil) 

舍，每* Philip K.τhornto袋， Ph.D. , Livestock Systems 

* On sabbatica工主eave .. 
** Joine吐 the Program durin在 1987.
袋** Left durin皂 1987.



Visiting Research 血ssociates

Amparo de Alvarez , BS , Agr. , P工ant Pathology 
Raul Botero , M.Sc. , Econo臨ics
Obed Garc至a ， D. V .M. , Livestock Systet路 (Cari祖agua)
Ra訟ón G惜al釘缸， BS , A思仇. So主工!Plant 誼utrition
Silv10 Guz器重訟， 說.Sc. ， Livestock Syste盟8
Libardo R1vas , M.Sc. , Economics 
Hern草o Giraldo , BS , Ag仇， Ecophys101ogy (Carim唱gua)

Research Assistaots 
Guil1ermo Arango , Lic. Biol. , Ent血nolo草Y

*** Jos在 Aoclzar Arenas , 10g. Agr. , Germplasm 
Alvaro Aria侈， 1ng. 主皇宮.， Ger翰plasm

Patτ主cia Avila , An圭亞al Scieotis章， Pasture Quality an益
Pro挂 uct主v主ty

Gustavo Benavides , 10皂， 在車r. ， Germp工as扭

Javier Asdrubal Cano , Lic. Econ. , Ad血inistrative Assistant to the 
Leader Office 

Carlos 1v草n Cardozo , 10g. A島 r. ， Seed Production 
Fernando D1az , 1ng. 血gr. ， Legume Agronomy (Carima原主a)

}!artha Luc笠a Escandó袋， 10革. A軍官"， Fora在e B主ee益io草!Agrooo認Y
Luis 草. F宮anco ， 10g ﹒ A草r. ， Re惡iooal Tr主als

Manuel Arturo Franco , 1n惡. ~哩ec. ， Systems Analy發t ， Off主ce of the 
Coord圭nator

Cesar Augu發to García , 10g. A草r. ， Eoto噓。 10草y aod Plant Patholo草Y
(Car1magua) 

*** Jos吾 M. Góme宮， Zoot. , Pasture Quality and Productivity 
Luis Eduardo Rernández , Zoot.. Economics (IN1PA!IV工TA/C1AT ，

Pucal1pa , Peru) 
Marie1工a vao Heurck , 10墓﹒ Zoot. , 血事宜官nomy Humi是 Tropic 

{王宮IPA! IV1TA!CIA室， Puca11pa , Per至〉
Phaoor Royo翁， Zoot. , Pasture Qua1ity aod Productivity (Cari亞agua)

*** Jes直8 A 鑫 Mén丘e霉， BS , Agr. , Microbiology 
Car10s R. Mo1ano , MS , Agr. , Plaot Breeding 
Diego Mo1ioa. BS , Agr. , Ecophysiology (Carimagua) 
Dacier Mosquera , B8. , Agr. , Microbiology 
G10ria Nava詣， BS , Agr. , Entomología 
Carlos E. Per位。澈。， BS. Agr. , 8011 and Plant Nutrition 

(Cari臨暐惡ua)

Car10s 主. Ramire囂， M. V .Z. , Live懇tock Sy8tems (Cari盟agua)
*** Fabio1a de Ramire皂， BS , Bacteτ1010露，y ， M主crobio1ogy
*** J08草工gnacio Roa , B8 , Agr. , Agrono田y/Forage BreedingωSeed 

Production (Carimagua) 
Edgar Salazar , BS , Agr. , Agronomy (Carimagua) 
Manuel S星nchez ， BS , Agr. , Seed Production 
Blanca Torres G. , BS. Bacteriology , Livestock Syste油s
Ce1生na Torres , BS , Agr. , Plant Pathology 

袋傘* Pe岳重。 Zapata ， 車S ， 車車室.， Microbiolo惡y (Car主mag1主a)

*** Carmen Rosa Salamanca , BS , A車r. ， Bio1o草ica1 Fixation 暫itrogen

22“ 2 


