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INTRODUCfION 

INTRODUCTION 

Beef and milk are staple food com晶。這ities of high nutritive value and of 
basic importance iI三 the diet of the tropical 如nerican population. 
Consu四ption an是 preference of these co扭扭。過ities i8 highly independent of 
the income levels of the populat1on. Table 1 shows eχpenditures io beef 
and mill定， in relation to total food con8U臨ption of the lowest income 
strata. In the sa盟e manne玄， as an indicat10n of preference , this Table 
shows the elasticity of inco髓e spent on these food COt掰開dities.

In general terms , the 惡rowth rate of demand for beef and 觀主lk increases 
甜ore rap1dly 1n the countries of trop1cal 車merica than the product主on
growth rate (Table 2). 切11s d1sequ11ibrium 1eads to an increase 主n beef 
and milk pr1ces which 圭n turn affects the nutrltional level and economic 
status of the 10wer income gro祖p8 of tropical 血merica. Cattle 
productivity in the tropic怒 is low (Tab le 3) in comp忽ri son to tha t 
achieved by deve10ped countries and under temperate conditions. This 
low productivity is due to the extensivene悠悠 of production systems , to 
racial factors re1ated to c1in磁tic limitations , and primari1y to edaphic 
11磁itations conditionin島 the 10w quality and avai1abi1主ty of the primary 
resource (pastures) in production systems , especia11y in mar草1na1 areas 
where catt1e prod也ction counts 當ith favorable conditions in economic 
ter揖s (low opportunity cost of the 1and). 

Contrasting with the vast agricultural frontier areas (more than 300 
million hectare紡生n savannas and 間ore than 600 mi l1ion hectares 1n 
forests) , where a c1ear 觀isuse of the lan是 i8 common and where catt1e 
production constitutes an incipient and "p土oneerH a草吉1cultura1 activity , 
a 1ar草e part of cattle production 1n tropical 蟲臨.erica is foun丑， even 
nowa謹ays ， co磁peti訟車 with crops 1n fertile 1ands destined for 
a在ricu1ture.

These vast agricult怨言a1 frontier areas can count with an excellent 
production potential since the 緣。lar ra挂iatio鈴， the len草th of 草rowin惡

seaSons and t:he predominant1y good physical and topo草raphical 8011 
characteristics are 貌。t limitin草﹒ However ， the predominant chemical 
characteristics (excessive aci迂ity ， alumi發um toxicity , and 10w 
fertility) constitute the most importan t: limiting factors explai說in草 why
these areas were not ori車inal1y sett1給d and use是 for food production. 

AREA OF INTEREST 

τo date the program's manðate has been cOncerne謹 with the ad忌，
infertile 8011 10w工ands of trop主cal America , including the Caribbean 
countries. southern Mexico , Centra1 and South America , be t:ween the 
tropics of Capricorn an過 Cancer ， where 誦。re than 在8荒 of the 1an垂 of
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Table 1. Proportional expenditures in beef and milk and incor提G
elasticity of the population in the lowest income quartile of 
慧。me cities in Lat主n 車路erica.

Country City 

COLO諮BIA 話。got墓

Cali 

ECUADOR Quito 

PARAGUAY Asunción 

PERU Lim建

VENEZUELA Caracas 

CIAT. 197會血nnual Report. 

Percentage of 
expenditure assigned to 

Beef Milk 

1 息.岳 9. 岳

立在 .2 7.0 

12.9 8.7 

26.0 11. 2 

18.6 11. 7 

12. 在 13.1 

Incorne 
elasticity 

Beef Milk 

1. 09 
1. 28 

1. 28 

0.80 

0.92 

O. 囂。

0.91 
1. 02 

0.87 

1. 02 

1. 06 

Table 2 Annual demand and production growth rates for meat in 
various countries of Latin America. 1970-1981. 

Re皂ion and Country Gro明th rate 

Tropícal 釘甜rica

Bolivia 
Brazil 
Colombia 
Dominica治 Repuhlic

Ecuador 
México 
Paraguay 
Perú 
Venezuela 

Central 晶晶erica

Caribbean 

Temperate Latin 且直erica

Deman是 Product1on

倫翩翩---------- % -偏偏叫“悶悶----------
5.3 2.2 

4.9 4.9 
已. 1 1. 5 
毒 .9 3.5 
6.0 3.4 
8.9 5.3 
4. 在 3.3 
4.4 -1. 1 
3.0 -1. 3 
4.2 5.4 

4.0 3.3 

3.2 2.0 

1. 7 3.2 

Latin Ameríca:τrends in CIAT Commodities. CIAT , 1983. 
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(pests and 
Se1ection of pasture germp1asm adapted to the prevai1ing 

environmentaI (climate and soil) and biot i.c constraints 
diseases). 

a) 

of persistent and productivεpastures .. 

lntegration of new pastuγe technology into biological1y , 
eco1o直至ca l1y ， and economically efH仁 ient animal production syster說弱，

Deve10pment b) 

c) 

1n accon益ance with the three strategies mentioned above , the Tropica工
Pastuτes Program is 垂ivided iηthree interdiscipl主nary units or research 
起roups:

(]rgan Í2ation 

Ge玄mp工as認 Evaluatíon在)

Evaluation and Pa發 ture Hana皂ement
) LU 

Pasture Eva1uation and Produ亡 t ion Systems 

The Germplasm Unit centers its attention on the co11ection , se1ection , 
characterization , and deve10pment of legumes and grasses adapted to 
acid , infertile soi1s and tolerant to pests and diseases. 

c) 

The Production Systems Unit analy乞es production systems prevai1ing ln 
specific area , th巴 socioeconomic conditlons under which the systems 
operate and their irnplications to pasture technolo惡y. This team defines 
the improved pastures component needed to strate草ica l1y solve and 
correct the critical constraints at the farm level , an社 evaluatεs the 
expected impact of improve益 pasture-techno工ogy 乏這lternatives On 
production systerns. 

a 

The Pasture Hanagement Eva工uation Unit serves as a brid惡e between the 
two other units . Startin草 f玄om characterize丑惡er!濃plasm provided by the 
G令 rmplasm 哲nit ， it assemb1es pastures that fu1fil1 the Production 
Syst紛紛浴 在nit t S re司uire說ents an昌 concentrates its efforts on the 
development 至nd evaluation of pastures under different management 
schemes , mca忽urin草 ani甜乏這 1 productivity potential. 

Fi島ure 2 shows the flow of germp工as晶 through the program's structure , as 
wel1 as the participation of national institutions co1laboratin窮 with

the development of new pasture technology. 

As germplasm flows through the eva1uation sequence , the number of 
introductions passing through different stages becomes smaller. Figure 
2 a1so shows this decrease , depending on the intensity of the 
evaluation , starting from Category 1 - "Identification of ger髓plasm with 
potential"; continuing to Category II - "Agronomic evaluation in sma l1 
p1ots"; then to Cate話。ry 111 - "Agronornic pasture eva1uation"; fo1工owe桂
by Cate在ory 1V 帥 !!Eva 工uation of anima1 production potential and pasture 
management"; ending with Category V whe玄e pastures are evaluated in 
a昆主觀念1 production 悠ystems. The f主主1a1 step of cultivar and technology 
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Pasture E \liiI山lation under Grazing 

CATEGORY 111 

Agronomic Pasture Evaluation 

CATEGORY 11 

Small Plot Agronomic Evaluat他門

CATEGORY I 

Identification of Germplasm with Potential 

Figure 2. Organiz駝的n of the Tropi曲 I Pastures Program: germplasm flow and p8rticipation of nati。間I programs in the evaluation process. 



nationa工thc tc、exclusive responsibility a -1S public re lease to the 
ins titut ions. 

The program' s main screening sites are Carimagua (in tbe Llanos 
Orientales of Colomb1a) , ín collaboration w1th IC血 (Instituto Colombiano 
Agropecuario) , for the Llanos ecosystem; and CPAC (Centro de Pesquisa 
Agropecuaria dos Cerrados) in Brazil , in collaboration with EMBRAPA , for 
the Cerrados ecosystem. In additio口， initial evaluation stages and seed 
multiplication take place at the FES-CI在T Qu ilichao station. Due to its 
p玄。χi鳴1 ty to headquarters. this 8tat1on 18 a工80 used for specific 
st。這 ies on such aspects as nutritiona工能valuation and methodo工ogy in 
ad益主 E 主on to trainin草 activit圭es ‘

A key activity with1n the Pro草 ra蹄 's work 1s the International Network 
for the Evaluat10n of Troplcal Pastures (RIEPT) , a multi咖lnstitutlonal
activity throu宮h which national programs evaluate tropical pasture 
germplasm (from national institutions and the CIAT germplasm bank) , 
This nctwork follows progressive steps for evaluating the adaptability 
and productivity of promisin缸 materials. This screenin耳 procedure

co現plements the major screenin車 work done in Carima思ua and Brasilia. 

Fi惡ure 3 shows the RIEPT structure. The infor閉at10n 惡enerated by the 
Tropica1 Pastu宮es Pro惡ra!設 and nationa工 institutions be10n草in草 to this 
network 1忽 processe是 in data banks which constitut戀， in 草enera工 ter潑潑，

the Progra蹄 's data base. This information 18 availab1e to a1工 me四，bers
of the network. In this way , the use of avai1ab 1e infor摺ation 1s 
maximize社 unnecessary duplication of efforts 1s 孔vo主ded and horizontal 
technology transfer i8 achieved “ 
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GERMPL，屯$奴

concentrate on: 

as發embling of ger現plasm throu草h direct collection 
exchange of material with other institutions; 
血ultiplication and maintenance of 1e惡之五線e germplas觀:

characterization and preliminary eva1uation of 1e惡ume germplas輯:

classificatlon and documentation of 草ermp1asm.

COLLECTIO龍在單D INTRODUCTIO耳 OF GERMPLASN 

Since the heginning of 1983 the responsibil主ty for the collection and 
introduction of 藍rass germp1as祖 was gradual1y assume忌 by the program' 話
Fora在e Breedi混在/A惡 ronomy Section (which ha移 been handling the 
preliminary evaluation of grass material since 1981) , whi 1e the 
activities of the Germplasm Sectlon concentrate挂醋。re on forage 
扭扭盟主﹒

through and 

to Germplasm Section continued 1983 the Dur1ng 

))} 
呵
，
心
內
‘J
e
Q

them both of conducte丑，

Co11e c: tion 

Durin話 1983 ， two major co11ect1on trips were 
in reg l.ons with acid , infertile so11s: 

A co11ection expedition 1n the Colombian L1an08 Orientales in 
February 1983 , wíth the objective to increase th給 genetic base 
of C空位控全盤 spp. (mainly 主﹒旦旦位立法學) and Z全史豆豆 spp. This 
trip covered the ronte from Villavicencio northeast to Pueτto 
Carreño (Orinoco river) an廿 from Villavicencio south to the 
S1erra La Macar剖開(Figure 1). 

1. 

立n exploratory col1ection trip in the humid tropics ()f Peru , 
where 1n Au島ust/September the regions of Tarapoto (Departamento 
San Martln) , Yurímagua話， Iquitos and Pucal1pa were sampled , as 
we11 as the Chequitavo and Obenteni area in the Gran Pajonal 
(Fig肘e 2). These co11ections 鴨扭瞄de in co11aboration with 
the Peruvian 1n終tltuto NacionaJ rle Investi 草ación y Pro觀oción
Agropecuaria (INIPA) and Instituto Veterina玄10 de Investi草aciones
Tropica1es y dc Alturω (IVITA) . 

2. 

and 1 1n Tables summarized trips are collection the治eof results The 
2. 

ifiizjjj!!; 

W1th respect to the introduçtion of germplasm through exchange with 
other institution縛， an importa約t achievement during 1 ♀ 83 ha諮 been the 
intro桂uctiùn of a Panicum maxi羽毛1m collection of 290 aecession紡 donate挂
by thc F.(ench ORSTOH. Further 主mportant collections received fro間

13 
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Table 1. Su當rnary of tropical forage germplas器 collecte丑 in the 
Llano鉤 。r主entales ， Colo自己ia (Februaγy 1 事83).

Species No. of Samples 

stylo制nthes 監控話也趕 19 

Des恥。這ium

barbatum 
inca鈴um

必位姓盟主皇
adscen挂ens

disto宜tu扭

cafanifoliu豆漿

sp. 

28 4611114 zi 

Zornia 
latifolia (?) 
肥坐坐笠延皇

17 
16 

1 
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向
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主
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一
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唔
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土a
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e

E
a

一
互
信
里
P

ZE-LU-Eo0 .n-c-eo-e-A

的
一

10 
這
J
q
'
"
。
仇
雪
J

Centrosema 
盟主且認踐踏

acutifolium 
志品茲在oli也聽

監控笠盟主

35 
會
&
旬
，
a
t
u哼
。
3

。
'
"

Macroptili盟/結級立 20 

calopogoniu扭

caeruleum 
sp . 

6 
高

2 

Miscel1aneous le惡U訊es* 27 

車里已盟已訟法拉旦旦 (grass) 2 

Total 164 

* Crotalaria , Canava工 if盔， Cassia , Clitoria , Dioclea , Eriose滋袋，

監控笠鈕，也旦旦起，且組已盟主且，全迫自昆主，主主笠盟主制挂
unidentlfied genus. 
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Table 2. Summary of tro1'ical forage germ1' lasrn collected in the hu臨泌廿o1' ics of Peru (的仰仗/

Se1'tember 1983). 

路o. of Samples Col1ecte挂 in:

Gener晶 D1' to.San 紅artin an在 Iquito紛 region Pucal1p只 region Gran l'aj on ,,] Total 

Yu玄irnaguas region Sarn1' les 

Aeschynomene 11 1 5 17 

Ca101' ogoniu單 12 i 1 17 

Canaval土a 3 主

Centrosema 11 5 i 17 

Chaetocalyx 

Clitoria 4 4 

M Crotalaria 1 2 
白，、

Desmanthus 4 4 

j)e別nodíum 28 何? q h [, 5 

2 有 革

G怠工actia 2 '4 3 

Macro1't1工il1m/Vigna 8 i ? 12 

Rhynchosia 思 s 
Stylosanthes 10 丐 15 

Tephrosia 

TeramnUf吾 l3 2 、 15 

Zornìa 本 8 

Total J24 言 25 24 178 



other sources inclu桂e 1e惡ume material from INTA, Sa1ta , Ar車entina (200 
缸.ce間io肘，扭扭1y 且能是，生按旦起，經E些蛤主主的社主史錯超生)曲是
EMB設在PA-CENARGE贅， Brasi11a , 草razi1 (90 Sty10santhes accessions). 

With the additions duríng the year , the collection of the CIAT 
Tropíca1 Pastures progra四 increased to a tota1 of 11 ,300 accessions 
(Table 3) , the majority of which originate from regions with acid , 
主nfertile savanna and forest 80i18. 

MULTIPLICATION AND 設主INTENANCE OF LEGUME GE竄波PLASM

Multiplication of 1egume 車ermplasm and its dístríbution to other 
sections within the Tropical Pastures Progr捌n as we11 as to 
collaborators outside CIAT , continued to be one of the section' s 
important service functions. Durin草 1983 ， the seed multip1圭cation
activities essentia11y cons主sted of: 

Germp1as甜 mu1tiplication from potted p1ants in the Palmira 
greenhouse and/or frOl裂主ndividua1 plants in specific 在ermp1asm
職lltiplication fie1ds in CIAT-Pa工祖ira or CIAT-Quilichao 
(approxi四ately 1350 accessions). 
Initia1 seed increase of a11 ger聽p1asm materia1 under preli觀inary
eva1uation in C工AT-Qui1ichao (approxi器ate1y 850 accessions). 
Seed rejuvenation of the co11ection of Sty10santhe發車磁盤盟且是
(co醋。n forms) for 1ong-term storage (approximately 800 
accessions). 

Distribut10n of 軍ermp1asm durin車 1983. Approximately 2100 s盟a11 seed 
samp1es were provided to 誼embers of the Tropica1 Pasture怨 Pro車ram and 
to col1aborator零 outside CIAT. 

CH蝕的TERIZATION AND PRELIMINARY EV.泣，叭叭側的值觀PLASM

Dur1n皂 the characterization an桂 preliminary evaluation phase. 
germp1aSI鎧 of priority or "key" species and new, agronomica11y sti11 
制lknown genera and species , i8 estab1ished in CIAT“Qui1ichao for seed 
increase as well as for ohser有ration8 of the most 主.mportant p1ant 
descriptors (life for妞， growth habit , f10werin惡 time ， perennia1ity. 
etc.). on the basis of 酷onth1y ratin車s during a tota1 of 12-主毒 months 
ger聽plasm adaptation to the Qu i1ichao environment i進 assessed ， in 
ter間s of (a) yie1d potential on a very aci忌， inferti1e U1tiso1 , 
1ncluding the regrowth after cuttin車 and perfor點ance during the two 
rather 必hoτt ， but severe dry seasons that prevail in Qui1ichao; (b) 
disease and insect tolerance , and (c) see是 product主on potential. 
Estab 1ish盟ent and evaluation methodology 1s equiva1ent to the Category 
1 evaluatlon in the program's major testíng s1tes , and is base是 upon
U設replicate述" space .. 開planted rOW8 (Fi似lre 3). These preliminary 
evaluation observations assíst 1n defining whích materia1s shou1d be 
島iven priority in the f10w of germp1as血 to the program's principal 
testing sites in Carimagua and Brasi1ia. Those species (Centrose毅a

SPp5 , 豆豆豆ia spp.) , for which CIAT-Qu芷江chao edapho-cli叫tic
conditions can be considered representative of testing sites in other 
ecosystems or sub-ecosystems where. however , no major screenin喜怒ite

17 



τab工C~. Introduction of tropical forage 皂er酷plasm through direct col1ectiou and exchange with 

othcr institutions durlug 1 雪83 (No. of accessions). 

Genera an、d Species Collections 

Colombia 

(Llanos 0.) 

Perú Occasional Exchange. 

Total 
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虫主且必主是 spp.

Panicum max1mum 

Miscellaneous 草rasses 2 

1 

2 

290 
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2 

290 

2 

66 

I 亨串

668 

2日 2
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"," 295 

Total 178 11 男 9 11291 164 178 639 



Flgure 3 

Fîgure 4 已

Characterízatlon and Preliminary Evalu.ation (C前呵。吋 il 01 I呵ume germplasm in space-planted rows În 
CIAT -Ouilichao 

、."

Agronom郎 evaluatÎon tCategorγ 11) 01 盟fected Zornia sp. germpl的阱卅 space.planted plots 叫 CIAT.
Quilichao 
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主s available , selected accessions un益ergo agronomic evaluation at a 
Gategory 11 level (cutting trials 主n replicate忌， space-plante是 plots;
see Figure 4). 

至寫 preliminary e扭扭坐坐笠 experiments that were ∞nclu如d in 1然3 ，

a series of new materials was identified as promis1ng or particularly 
interesting within the priority species as wel1 as within new , 
agronomically hitherto practically unkno叫 material; in the 
subsequent evaluations at the Program誓 s major screening sites , they 
merit priority and particular attention (Tables 4 and 5) “ 1t has to 
be pointed 口ut that for the priority species ~tylosanth制主笠坐坐笠，主.
經結話盟主且"tardío" and 旦﹒臨croc帥ha詣， 1n view of ecosystem-specific 
挂圭sease problems , CIAT-Quilichao cannot be consi吐ere丑 an appropriate 
selection site , and that the entire collect1ons of these 發pecies

warrant thorough evaluation in the principal testin草 sites

representative of the two well叫raine社制lanna ecosystems (Car1magua 
an是 Brasilia) • 

In pre1iminary evaluation expeγiments that were estab1ished ín late 
l雪82 or durin車 1會83 ， approximately 500 acce給sions are currently beíng 
studied 何必le 6). Preliminary observations indicate that: 

主訟法組盟主經坐坐笠pum: virtually a11 點aterial without major 
disease problerr侶﹒ Accessions fro間 Territorio Rorai宮發a/Brazil an是

Tolima/Colombia with tendency towar挂s less seasonalωflow海ring.
Considerable variabi1ity with regaτd to stoloniferous gro叫th

ha吾土主.

Des臨odium ova工ifolium: considerab 工e variability in f1ower!n車
古芯…and seed pr苦苦uction potentia1. S削eral accessions with 
outstanding dry season perfor怒ance .. 
些smod缸里 heterocarpot1: 聽aterial extremely variable in 
adaptation to the Qui1ichao environment , growth habi電， flo叫ering

time , leafines翁， etc. 
迦車經主2史 spp. and a11ied genera from S.E. 的ia: Mo訟給主主 spp.

草研制φ1asm outstandingly vigoro間 some D. veluti控笠，且泣垃息服
spp. and Ta按語主主愁pp. accessions ve行制11 adapted to Qu11ich叫
environment. 

Table 7 ínforms about the agronomic evaluatiot1 experiments which are 
currently conducted in Quilichao at a Category 11 level with 6 sp經cies
(262 accessions). 伽1e of the very prO!器ising 路pec主es include挂 ís the 
yet unid發言1tified 2-1eaf1et Zornia species which is native to the humid 
coastal str1p of 囂帥tern Brazil “伊拉且給 sp. type CIAT 7847"). The 15 
accessions include社 are the result of systematic screening of 
approx1祖ately 700 accession發 of 卜leaf1et Zo旦控聽ateria1 durin窮 the
past years 如 CU;恥Quilichao. Outstandin在 traits of this 忽pecies are 
perenniality，社isease to1erance and very good dry-season performanc發­
Some of the data collect泌的 far are 的own 1n Tab1e 話 There i5 not 
too much variation within the collect主on but the nutritive value of 
the species in terms of crude protein and phosphorus content in 
leaves , is very hi在h. This trial forms part of a 阻ultilocational
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Table 息 Characterization and preliminary evaluatíon of tropical forage legume species during 1983 
in CIAT刊)u ilichao. Cate窮。ry 1 evaluations of priority species. 

Species No.of Evaluated 
Accessions Obse玄vations

笠泣盟主旦些立主主豆豆坐坐立 121 Jn compari紋。n with the 5 component怨。 f cv. Capica. no 
spectacular工Y Qutst為ndin串 accessions. Anthracnose 
inc主是ene:e to a va玄ying de眼ree. Al1 material recommended 
for further evaluatíons in the well明社rained savanna 
ecosystems. 

一
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M可

e-h
u
一

少
心
-

給
一
"

a
…
0 

841 2d 亨
土

v
t

v
ι
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少
心
一
伽L

S
…" 76 Anthracno紹給 seems to becollle a major problem with 

increasin思 plant age. A 悠悠ries of accessions with 
outstanding vigor an社 seed production potential consider­
ab1y higher than contro1 acce仿 sions C1AT 1280 點 Ho\tlever , 
entire co11ection warrants evaluation in principal testing 
si tes Carimagua and Bγa終ilia.N 

詮已坐坐坐主主 macrocephala 40 All accessions anthracnose-tolerant. Entire collection 
warrants thorough evaluat10n 1n the wel1-draíne挂s.avanna
ecosystems. Late-flowerin草 ecotypes C1AT 2133 and 2403 
outstaηding1y ví囂。rous durin惡 the first year but of a11 
accessions poorest regrowth after cut. 

主笠旦旦 spp. (2-1eaflet) 130 Only the disease仲tolerant accessions of the yet un-
idcntif主cd species repre污ented by CIAT 7847 , worthy for 
further eval也是這tions. All other materia工 susceptible to 
leaf and stem disea悠但s ， or too shortωli ving annual. 

悠悠主笠盟主 sp. (type 5112) 10 With exceptio泣 of extremely 海actexia1 blí草ht-susceptible

accession CIAT 5118 811 materials within thi發 new ， yet 
undescrì忌。d species warrant further eva1uation at 
Cate在ory I1 1eve1; C1AT 55位8 outstandin皂﹒

Total 377 
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Table 5. Characterization and preliminary evaluation of tropical forage legume species during 1983 
1n CIAT-Quilichao. Cate章。ry 工 evaluations of "newlt species. 

Species No. of Evaluated 

豆豆豆竺豆豆里咬住愁"帶

Centrose品a acutifoliu霞，

Centrose現a schiedeanum 

Calopogoniurn caeruleum 

Díoclea 鉛紹給您之三

Total 

AcceSS10ns 

40 

2岳

17 

16 

99 

Observations 

Probl命組S of adaptation to Qui工ichao 歸心oi1 conditions in 
h性組設服亟笠且已盟，心 fasciculaturn，又.但且坐旦﹒ C. 
您必既eum well adapted but flowering and seed吋etting

pro必 1em怨， furthermore due to very hard leaves doubtful一

potential as forage plant. C. br笠hypo重點 very interestin缸，
further evaluation deman改 in皂 new speci.e怨; CIAT 5串03 extremely 
stoloniferous. Profuse floweri可泌的臨終 全笠泣坦全墨
ecotypes , but seed p宮。duct ion prob 1e觀念.

在11 臨aterial of both species on 工y 品eficiently 挺dapted to 
Quilichao 80i1 condition8 and disease problems; poor vigor of 
most materials. C. schiedeanum CIAT 5201 (cv. Belalto) and 
5161 and C. acutifolium CIAT 5601 the relatively most 
productive accessions. 

No outstanding new 惡ermpla制自 howevcr ， with respect to disease 
resi給tance ， genera工 adaptatio泣， vigor and stoloniferous 話rowth

habit , 3 accessions superior to control. 

Good adaptation of aJl rnaterial; 5 accessions outstandingly 
superior to control , with respect to vigor and general adaptatioγ1. 
誼o major disease problems. 



evaluation of germplasm. 
evaluations not yet 

preliminary 
Category I 

Character圭zation and 
1983 CIAT-Qu í1ichao. 
conclude忌，

Table 岳.

111 
101 

72 

SPEC1ES 

位主控竺提出且經主盟但公主 Htar甚至。"
Centro肥酬對豆豆聳立主去旦旦
Desmodium ovalifolium 

n
υ
弓
，
悔

，
h
u
弓
，

"NE\," SPECIES 

$tylosanthes v1scosa 
Des給odiu血控旦旦盟rpon
鼓里虫坐盟 spp. and a111ed 

genera from S.E. Asia 80 

(1j$231312121112 

PRIORITY A. 

B. 

毒害7

車.grono如ic evaluation of selected germpla悠曲. 1 雪83 in 
CI且T翎Quilichao. Cate息。ry 11 evaluations not yet concluded. 

7. 

Total 

Table 

13日

12 
85 
15 

PRIORITY SPECIES 

Cent絮ose聰a brasilianu盟

Centrose血a maerocarnum 
巨石忘誼高血。間在軍立高…

軍rnia 寄.可茍吉布宮7)

14 
6 

..草草軒" SPECIES 

$tylosanthes viscosa 
Dioclea ~泣鼓盟茲呈

262 

23 

A. 

B. 

Tota1 



Table 8. Multilocational variety trial with 15 accessions of Zornia sp. (type CIAT 7847) 
in CIAT倫Quilichao: Cumulative dry matter yields of 3 cuts (8 months) ，記 of

leaves in total dry 臨atte玄. and content of crude protein. phosphorus and 
calcium in leaves. 

Accession Cumul，這tive Leaves in Conte.nt ln Leaves " 

CIAT No. Dry Matter Yield念 Total DM* N x 6.25 ? Ca 

(g/plant) --而--﹒側的----叮叮-叫你向---- % 郎"而---側向--間的也--悶悶呵呵鳴叫---呵昀

255 114 40 27 。 .61 1. 0 

278 123 5詩 2日 0.62 1.的

280 123 再8 2岳 0.69 1.抒

281 15屆 40 27 0.61 1. 3 

283 122 51 27 0.65 1. 1 

7847 154 51 28 0.52 1. 3 
會仇、品

8273 118 52 28 0.66 1. 0 

8278 162 41 28 0.53 1. 0 

827雪 139 45 28 0.52 1. 1 

8283 145 47 2告 0.58 1. 3 

82會7 11 日 51 28 0.59 1. 0 

8307 133 42 26 。 .6日 的 .9

誰308 117 50 26 O. 長 3 1. 0 

8343 113 48 29 0.5串 l ‘ 3 

8346 127 45 亨0 0.58 1. 3 

Mean 131 47 28 0.6日 1. 1 

* 8-weeks old 宮egrowth (rainy sea8on). 



experiment with replications in Carimagua , Brasilia , Sete Lagoas , 
Belém and Panama. 

CLASSIFICATION AND DOCUMENTATION OF GERMPLASM 

日ithin the objective to use electrophoretic patterns of seed proteins 
or enzymes frorn seed or other tissues , as a tool for gerrnplasm 
classification including the very important aspect of identification 
of genetic duplicates in the collection , some methodological research 
proceeded during 1983. 

Whereas total protein from seeds proved to be appropriate for species 
distinction within the genus Stylosanthes as well as Desmodium , it was 
not satisfactory at the species level. Since isoenzymes are known as 
proteins whose electrophoretic patterns can be genotype-dependent , a 
series of trials were conducted in order to identify within several 
stylosanthes species and within Desmodium ovalifolium the most 
appropriate isoenzymes and the rnost appropriate tissues for accession 
separation. 1n Table 9 preliminary results are presented as to the 
identification of the concentration of 13 isoenzymes in different 
plant tissues. Accordingly , in the case of D. ovalifolium the most 
appropriate (because of highly enough concentrated) isoenzymes seem to 
be ADH (Alcohol Dehydrogenase) , ME (Malic Enzyme) and PG1 
(Phosphogluco 1somerase) , for Stylosanthes spp.α-EST (α-Esterase) 
an吐 GOT (Glutamate Oxalacetate Transaminase). Roots seem to be the 
most appropriate tissue for both species. 

Regarding germplasm documentation , in collaboration with C1AT's 
Genetic Resources Unit and Data Service Unit , the Germplasm Section 
has produced a computerized 719-page catalog which provides basic 
"passport" data for the 10 , 300 accessions which on March 1st , 1983 the 
C1AT collection of tropical forage germplasm consisted of. 
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Table 仇 Presence* of 13 i f" oenzymes in dtfferent tiG5UeS of De 附r，(l diu笠豆豆芭拉拉 nnd

$tylosanthe~ spp. 

Roots Shoot t Youn悍 lcaves

Tsoenzyme D.oval. Stylo D.ova l. Stvlo D.oval .. Stylo D.ova 、.

AcP 3 4 

ADI! 5 l 

DiAP 5 3 

E其且EST 肉、 3 

G6PDI! ? 伽 ι 

GOT 4 5 

MllH 4 3 

ME 5 

Prx 3 5 

pcr 5 4 

6PGDlI 3 3 

SKDH 2 

CDH 

* 5 Very high concentration 

4 High concentration 

3 lntermediate concentratlon 

2 Difíicult to d主stinguish

No presence 

3 3 4 3 

3 1 L ζ J 

3 3 3 “ 
4 4 2 4 

i 行4 … 

一2 5 ‘'毛> 4 

3 3 3 3 3 

5 3 是

3 3 之 3 

在 3 、 同

ι 3 2 2 3 

2 ? 

活eρds

Stylo 

3 

J >

3 

>

4 

一之

4 

1 

2 



AGRONOMY IFORAGE BREEDING 

The Forage 草reeding/Agronomy Section continues to have responsibility 
for the initial characterization and see垂 increase (Category 1) of 
forage 富rass accessions and has begun to e如hark on some limlted 
~nitiatives in the 是irect col1ection of grass germp工忽忽m. Plant 
breedin草 8位d related activities continue to receive the 詣ajor portion 
of the Section's resources , with project移 in 坐全血路旦旦豆豆盒里立 and
stylosanth的經主旦旦豆呈﹒

The 關in 立.且已anen位記 breeding project 血ade a signific割草t advance in 
1983 with the first large-scale field planti泊囂s of pro惡enies derive是

from control1ed hybr主是主zations. Complementary breedin草品位丑惡enetic

studies continue to prov主de valuable information directly relevant to 
improving the efficiency and effectiveness of the main breeding 
project. 

GRASS GERMPL血SM

Activities in the 主nitial characterization a也是 seed multlp11cation of 
嘉ra悠悠 accession給 increased significantly in 1 空83. A total of 289 
unrep1icated lntroduction p10ts (up fro聽 17且 ln 1 會82) are now belng 
鵬主ntained. These inc1ude 毛主主﹒ 藍昆主豆豆豆豆 accessions (up from 51) , 70 
至2些話站立 Spp ﹒ accessions (沼p fr咽 3 1)， and 154 P盟主組盟主主空空
accessior浦 (up from 94). 

The entire co11帆tion of 史悠怯怯主主 spp. 制cessions has been delivered 
to the Fora惡e A島ronomy Section for eva1uation at Cari磁agua and a large 
proportion of these rnaterials has been delivered to the Ento給010草Y

Section for regiona1 evaluations of reaction to spittleb毛主事.

A 1盯在e 訊甚 important collection of 290 accesslons of !. rnaximum has 
recently been received from the ORS空OM Genetlc Resources Service. Thi~ 

collection w111 車reatly augment the genetic variation available in thi~ 
species. Propagation of these rnaterials has a1ready begun. 

A new initiative 主n the direct acquisition of forage 車ra悠悠車ermplasl能

was begun this year with a three country exploratory trlp to Africa “ 
While it was possible to obtain only a veτyli盟主ted amount of material 
on this trip , direct contacts established with fora蠶e researchers wi11 
faci1itate future germplas聽 acquisition activitie潑 in 血frica. The 
major priority 1n terms of Af玄ican grass germplaθm co11ection wil1 be 
the perennial species of the genus 紅紅坐紅起﹒
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BREED1NG AND GENE1'ICS 

selection in Andropogon gayanus 

Nineteen clones obtained from 13 germp1asm 
evaluated in a replicated crossing b10ck to 
short-statured 主﹒主笠空旦旦 synthetic variety. 
project is to improve the co叩patibility of A. 
1ess vigorous , but we11 adapted 1egumes (e.g. 
S. macrocepha1a). 

Stylosanthes guianeτlsis breeding project 

accessions are being 
select parents for a 
The objective of this 

主主Z旦旦旦旦 with some of the 
stylosanthes 旦區旦旦 and

The major activity continues to be the bγceding project in S. 
且些旦nsis which seeks to deve10p persistent , productive genotypes with 
improved pest and disease resistance and seed yields (See Ann. Repts. 
1981 and 1982). 

Fo Agronomic Trial 

1n April 1983 , the 45 Fo progenies of an initia1 , diallel series of 
crosses amnEIOparentat1ines were estabHshed in a replicated , 
small-p1ot , agronomic tria1 at Carimagua. It is now anticipated that a 
pre1iminary se1ection of approximately JO of the 45 crosses can be made 
towards year's end. Approximate1y 50 F

2 
individuals within each of 

these se1ected crosses wi11 be single sèed descended through the Fo 
generation during 1984 to produce approximate1y 500 Fλfamilies. û'n 
the basis of the second-year (1 984) performance of thè Fo p10ts and 
observations on the F勻 p1ants ， the numbeγof F , famili色s to be 
inc1uded in eva1uat工on tria1s in 1985 ought to~ be reduced to 
approximately 200-250. 

Bu1k advance 

A 960 m
2 

p10t was direct seeded in April , 1983 , at Carimagua to a 
ba1anced bu1k of F~ seed ~rom a11 45 dial1e1 crosses. A stand of 
approximately 10 p~ants/m 哇，as achieved. This bulk plot was 
sub-divided into twe1ve 80 m~ sub-plots. Every two weeks , beginning 
on 19 September , 1983 , one of these 12 sub-p1ots is once-over harvested 
for seed. These harvests wi11 continue until 6 Feb主uary ， approxlmately 
two months into the dry season. 

The seed harvested from this p10t will be used to plant at least three 
bulk plots in 1984 based on harvest date (early , mid-season , and late) 
for a second generation (F

3 
to F

4
) , bu1k advance. 

Natural 5巴 lection

During 1983 , we are continuing to harvest Fo seed from replicated , 
F , plots estahlished at Quilichao in 1982 \see Ann. Rep t. 1982). 
Tnis seed wil1 be used to estahlish a 3-5 ha area under grazing at 
Carimagua in 1984 to study the effects of natura1 selection on a high1y 
heterogeneous S﹒旦起丘盟主主 populati凹 ín one or more gr ass /legume 
associations , under one or more grazing managernents. 
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New crosses 

Approximately 100 new crosses (involvlng seven new parental accessions 
1n additlon to 盟ost of the 10 or1g1nal parents) have already been 閥ade

1n 1983 (November). These are presently 1n the form of F, see桂l1ngs
1n the glasshouse. It i8 anticipated that about this manyLnew crosses 
can be hand1ed each year , provi在ing a continuing f10w of new breedlng 
mater1als. 

The present p1an 1s to a社vance these and future crosses fro盟 F ， to 
Fo in the glasshouse , al主挂 handle each cross as a separate bulk 是from
t 1ie F, to F, generatlon. Bulk F, populations w111 then be 
一;lu:'~e cÏ-1n- ~e;li~;;;d: 是ire~~-;e;;e益， agronomic trials pr1恥ri1y at 
Car圭亞a皂ua and perhaps at a在ditional sltes. The bulk advance through 
the F, 革命neration ought to be an efficient means of enhancing see益

produ在tion potential. A total of 24 parental accessio發忽圭s currently 
involved in the cro每sing program. 

OTHER STUDIES 

Effect of estab1ishment method in S. guianensis 

An experiment to evaluate the effect of three different establishment 
methods (是irect see是in車， transplanted seed1in草s ， or transplanted rooted 
cuttings) on 12 ~.控色里盟主主 genotypes has be的 terminate是 with the 
complet1on of two fu工1 years' data on dry matter yield and flowering 
proliflcacy (see Ann. Repts. 1981 an是 1982). The f1rst year's results 
(su翎marized in the 1982 紋mual Report) 叫ggested that the effect of 
estab1ishment 盟ethod disappeared w1th t1me. However. 約econd year' s 
data show a s聽all but conslstent yield d1fference amon草 the three 
establ主shment me公室的ds (Figure 1). No persistin在 effect of 
establishment metho是 on flowering prolificacy was detected. Surviva主

was bette玄 for direct seeded than for transplanted plants (Fi串ure 2). 
Striking differences 圭n root morphol。在y were found to persist up to 28 
months foll閱ing plant1n莓，

Transplanted seedlings or cutting級 lack the strong tap root 
characteristic of direct seeded plants. 王t appesrs likely that un是er
specific conditions (e.g. of h主且h plant 挂en給 ity ， moisture stre諮怒，
nutrient deficiency , etc.) this persisting modification of root syste扭
morpholo草y 挂ue to establish血ent 祖ethod cou正是 have larger effects on 
plant y1eld or persistence than were found in th1s experiment. 

Est1mation of outcrossing 玄ate in S. 單位 íanensís

Open-pollinated seed was h忌器rvested on a s1n草1e date in late 1982 from 
12 white-flowere是主﹒真叫紹給拉圭 plants 1n a spsce planted (1 x 1 紛

F, population segre惡ating for flow於r color (1 white:3 yellow). One 
hùn挂red fourteen plants from each of these 12 open-pollinated , 
總ingle-plant progenies were transplanted to a field plot at Quilichao 
in May , 1983. 

If no intercrossing had occurred among the wh1te- and yellow-flowered 
FZ plants , then a11 of the 1 ， 3岳8 p1ants ought to be wh主te你flow在red.
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These plants began f1ower1ng 1n mid-August. As of 12 November , 19日 3 ，

l ,336 plants had flowered , of whi c:h 90 (6.7%) were yellow- f1owered. 
S1nc:e approxi訊ately one恥half the total number of outcrosses would be 
un1dentìfiable (due to the male ga訊ete's carrying the recessive 皂白1e
foγwhite f10wer <:olor) an estirnate of total outcrossing rate 15 
obtained by doubling the proportion of ye工low-flowe主ed progenies 
obseτved. This estlrnate of outcross主n皂 rate (1 3.4言) app lies , of 
couγS色， on1y to the 島的10types teste這 (a s1認草 1c F句 popu1at ion of the 
c: ross CI立T 1021 x CτAT 2160) and to the particu1î主 r con挂itions under 
which the F勻 was grown. This i8 the first quantificat圭on of 
outcrossing rate 1n S. 史控旦旦主主 and suggests that appreciab1e 
outcrossing c:nn occur in the species. 

Restricted 1es1oo reaction to anthracnose 

吭】é results of a 綠綠吋1ing screening of t加入 population of a cross 
between an anthraCOOB• susceptib1e S ﹒豆豆盟盟位主 1100 an丘 a 1ine (CIAT 
19在9) exhibitin在 a restricted 1es1oo reaction to anthracnose indicated 
that the 玄esistant reaction i8 probab1y of rather simple inheritance 
〈必iTI. R，εpt. ， 19矗立). Th役 accession CTAT 19在9 has been used 1n several 
ad益 itional crosses and progenies of these will be include是 in routine 
fiel是 eva1uation終 to determine the rea1 potentia1 of this source of 
resistance. 

Effect of defo1iation frequency on anthracnose reaction in S. 
旦控nensis

An experiment at Quilichao in c011aboration with the P1ant Patho10串Y

Section designed to evaluate the effect of defoliation frequency (every 
4 , 8 , or 12 week侶， p工us uncut control) on the anthracnose reaction of 
40 豆，車已投盟位里 accessions (see Ann. Rept.. 1982) i8 nearing the 
ca祖p1etiιn of 48 weeks of 挂efoliation treatments. Although we are 
awaiting completion af this trial to analyz設在ata ， observations would 
suggest th，主t those 昔ef01iation treat紛ents which large工y prevent 
f10wering and see益 set of part圭culaτaccessions a1so reduce the 
severity of anthracnos在 on these sarne 聽enotypes. These 0品結ervations ，

if conf主rrned ， have obvious relevance to the design of techniques for 
the reliable field eva1uation of dive穹的經昱﹒旦控追星主主 genatypes for 
react1011 to anthracnose: if plants are allowed to gro\ol uninterruptedly , 
inherentγe必ction to anthracnose will be confounded with the effects of 
the natural senescence associated with flowering and seed set. 

Genetic variation among and within 'Capica' component accessions 

Ten random 岳， pragenies in eac:h of the five component accesslons of 
the 今盤里3豆豆豆 cv. 'Capica' (component acce品主ons CIAT 泌的， CIAT 
131窮， CIAT 1342 , CIAT 1的 3 ， and CIAT 1728) were sown 1n Apr況， 1擎的， at 
Cari酷agua 圭n a six-rep1icate trial. 

Genninatior且} was uneven: poor ger綠inat10n seemed to be a悠悠ociated

particlllar1y with progenies frorn C工AT 16會 3 and CIAT 1728. This appeaτs 
to be a real accession difference since see且 of a1工 progenies of a11 
aee依戀訊 10n8 was produced and proces俗e吐 (han吐 scarification) at the same 
time and und能r identical conditJons in the glasshouse at Palmira. If 
thic accession dífference 1n seed QUR1ity (perhaps a difference in seed 
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testa hardness or in em已ryo dormωncy) 18 , indeed , real and consístent , 
i t would appea主 to be of sufficient 拉法忍ni tude to "ause very rapíd 
技工認inutiún in the contríbutions of accessions CIAT 16事 3 and CIAT 1728 
to the cv.. 'Capic.:蓮

Due to uneVèn 信tands ， it ν111 be i臨possible to fulfill the original 
objectives of this experiment which included determinatiow每 of dry 
matter fora臨e yíeld anð seed yield. Howeve玄， ratings öf flowerin惡

prolifìcacy and growth habit were made 1n September , 1983. For each 
trait , an independent rating (on a 0 to 9 scale) was given εach progeny 
on three consecutive 往往te悉 The three values were averaged and 
analyzed (Tables 1 and 2). For both traits sma l1, but significant , 
d主fferences among component accessions were detected. For flow企ring

prolificacy , variat主on among pro草enies with i.n component accessions was 
as large as that among accessions. Only accessions CIAT 1315 , 131 時，
and 1342 ""hibit within-accession variability. CIAT 1693 and 1728 gave 
no evidence of containing genetic variat 主on.
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Table 1. Su聽聽ary of the analysis of variance of flowering proli­

ficacy score+ on slngle-plant progen圭es of the f主ve

tlCapicalt co祖ponent accesslons. 

Source of Degrees of Mean S哇uare F-Value 

Varíation Free菇。聽

Replications 5 再 .20

Åccessíons 4 10.20 5.5*發

Reps. X Åcces. 
(Error a) 20 1.會。

Prog副主íes (ACCe8S主on8) 冉5 9.27 10.2** 

Progenies (1315) 9 1再 .42 15.9** 

Progen主es (1318) 9 14. 品3 15.9** 

progenies (1342) 9 15.40 16.9** 

Progenies (1693) 9 0.95 1.0 

progenies (1728) 9 1. 18 1. 3 

Error b 221 0.91 

+mFlowering prolif1cacyecoreis the 激發an of r為tin草8 taken on a 

progeny 1油s1s on a 0 (no floweríng) to 9 (abundant flower1n當) scale 

on three consecut1ve dates 1n September , 1會83.

袋* Effect signif ícant at the C!蠟 0.01 probability level. 
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Su孤單ary of the analysis of variance of 草rowth habit 2. Table 

five 'Capica' the score+OZRa1ngle-pzazzt progenies of 

component access10n詔.

F倫ValueSquare Mean Degrees of Source of 

Freedot棍Variation 

jljjjie:zif-4$0434pjfjs 

3.40 3 Replicat10ns 

18.6** 31. 70 4 Accessions 

Reps. x Acces. 
(Error a) 1. 70 20 

5.5** 5.52 45 (Accessio綠s)progen主es

7.8** 7.83 9 (1 315) Progenies 

15.1** 15.21 9 (1 318) Pro草enies

2.3* 2.32 9 (1 342) Progenies 

1.7 1. 74 9 (1 6會3)Progenies 

位.50.50 

1.01 

9 

221 

(1 728) Progenies 

Error b 

score is the mean of rat1n車s taken on a progeny Growth habit + 
翩

on three consecut1ve scale (erect) to 9 (prostrate) bas1s on a 0 

1983. 

Effect sign1ficant at the 血氣 0.01 probabi11ty level. 
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AGRONOMY…CARIMAGUA 

jji--tijtisrjsj 

1) 

Evaluation of a wide ar主ay of fora窮e species was carried out during 
the current season. At present , 900 accesslons of legumes an凸 200

皂rasses are 1n the preliminary evaluation 給 ta惡e. Of these , 674 were 
established in the wet season of 1983 (Table 1) , the rest of the 
material was sown in late 1982. 

(Cate墓。ryPR當L1M1宮ARY EVALUATIO豎 OF FO挂在GE GERMPLASM 

LEGUMES 

些旦旦sema spp. 

New accessions of the 豆豆豆竺且也acrocarpum - C. E些笠竺主呈-
S紹說豆恕授是“. sp.) co祖p工ex contain a.惡reat de試 of vari為ility and 
several lines exhibit desirable forage tra主主移 e. 事.: strong stolon­
iferous root develop.器ent an是 field resistance to fungal 吾土sεases and 
pests. 

faji--39;1ijij 

主.ccessions of Ce平常口宇平平a brasilianum currently under observation also 
exhibit useful characters (e.g. vegetative vl草or ， early flow經ring and 
high see挂 yiel挂). Rhizoctonia during the wet season i8 still a major 
probl已做 with this species 

Desmodium ovalifolium 

Sixty-six accessions of this important legume were established in 
small plot experiment. At this early stage of evaluation this 
collection i8 showlng considerable variability 1n v1gor , yield , 
flower1n草 time and intensity , and several 髓。rpholo囂1cal characters. 
Artificial inoculat1on of th1s col1ection with ste觀鵬囂a11 ne觀at。這e

infested vegetative 盟aterial has been carτied out by Plant Pathology 
sectíon and w111 al10w prel圭亞圭nary selectíng for nematode res1stance. 

a 

Desmodiu誼 heterocarpon

S主.xty accessions of this legu西e species are under evaluatíon and they 
shσw variation in 惡ross morphological characters and growth hahit 
rangin皂 fro盟 S祖a11 shrubs to dense leafy and pro自trate for觀s. Many of 
the access宜。ns are prolific seeders and an added advanta臨e 1s that 
their seed pods are t1草htly closed and do not shatter very readily. 

Desmodium heterophyllum 

The cultivar tested at Carimagua (cv. Johnstone , CIAT 34事) has 
marginal adaptàtion to the acid 80i15 of the Llanos. The aim of 
the current evaluation of the entire col1εct主on 主s to find acce8sions 
with better tolerance to acid , infertile 80主ls.
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Table 1. Forage species intro余lctions ， established in Carimagua in 
1983. 

Number of 
Accession第Species 
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nhDELS-M 
117 
148 

78 
120 

8 

TOTAL LEGUMES 471 

坐坐虫旦旦真沒經盟
主些性位主主 spp.
Panicum 甜aximum

32 
19 

152 

TOTAL GRASSES 203 

TOTAL 1NτROD日CTIONS: 674 

組旦旦控 spp.

One of the most 主nterest主n草草ro叫P of introductions i怒 the 78 
缸研制ions of P些主主主投 phaseoloides. Commercially used cultivars of 
this legume are lacking variabi1ity , most likely 是ue to the fact that 
the same cultivar has been trade通 around the tropica1 world , wherever 
this species i6 u移ed as a cover legume in plantation a惡riculture.

The agronomic assessment of this collection of PU主主主a is now in 
progress. The col1ection includes stoloniferous forms and many are 
distinctly different from the co給攏。n cultivar of tropical kudzu. The 
純.ain criteria for se1ectiαn are: early f10wering habit and high seed 
yields coup工ed with stron草 stoloniferous root development. Pro瓢ising

lines w111 be tested with various 惡rass assoc1ates for palatability 
and persistence under grazing. 

全且必您生豆豆主要位旦旦

In ad挂ition to new ac闊的ions ，的 hybrid derivatives of 立，單位旦旦旦
weré est乳.b 1ishe是 along with the cultivar "Capica" and its five 
co如ponent accessfons in row plots. Material for this experiment was 
selected on the basis of perfon閥nce of F6 generation hybrids dur圭ng
1982即 19串3.

史且終監控竺結結單主

Some 123 accessions of this species are under preli拍inary observation. 
Of these , four acce諮sions ， 1074 , 154品， 2123 a繞這 2880 were resistant to 
both anthracnose a玖d stemborer 12 months after establish訟ent.
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E昆主萃 sp.

Fifteen accessions of 旦旦泣~ sp. (type CIAT 7847) are bein草 co融pared
in a small plot clippin在 experi甜食nt. High yield主ng accessions so far 
are 280 , 8308 , 8307 , 8278，車279. These accessions yielded 
sígnificantly more dry matter than the check , CIAT 7847. Slight 
infection of Sphacelo髓a was observed during the wet season of 1983. 

C草ASSES

The grasses best adapted to this environl風.ent are introductions and 
個lected genotypes of 經全迎您豆豆盟恕盟主 and species of 些單垃泣起﹒ 車
smal1 collectlon of 19 accesslons of Brachiarla spp. was establi忽hed
durin囂的e wet 聞自on of 1983. One acτesslon of 史坐坐玄扭扭坐位昆主主
i8 showing early promise with rapid establishment and sprea挂 by strong 
stolons. 

The spittlebug attack during the current season was one of the 
heaviest observed in Carimagua for years. Accessions of the main 
species of Br竺且只想 under obser、lat10室主 were susceptible in the 
following order: 車 rt惚iziensis B. decumbens B. brizantha B. 
M起紅白 and B.-豆豆豆百至在(2 acces蒜ons ， CIAT- 6愣了在打369去
拉竺說泣起全竺詔堂也主 CIAT 泊的 18 a short , lea句， very palatable 
acce約s1on; so far it 1s tolerant to 治p1ttlebug attack and is bein喜
鵲ed in grazing exp盯iments with De主控告旦旦竺位且已拉袋 and 位竺昆主
酷旦泣﹒

The grass evaluation pro臨ram was expanded 'by the recent addition of 
152 access!ons of P袋口icum 祖axi輯ut恥 Thesß new introduction悠 were 
planted late 1n the season and no data are availab工e on their 
performance. The aim of se1ection i8 to identify lines adapte是 to

acid 50i1 conditions with resistance to leaf dlseases. 

EVALUATIO贅。F FORAGE GER技PLASM UNDER CUTTI軒G

Centrosema 
一

(Cate事。ry n) 

呈'.E企竺法主~ is widely recogn1zad 船 a tropical forage legume , but 
U性電i1 recently , other speci位S of the genus have not received attention 
as cultivated forages. To assess the a惡ronomic value and adaptabi1ity 
of various species of 生史及主盟主 to the savanna ecosyst棚" a series of 
experiments was earried out. Results of a five-year study are 
sun勵arized as fo11ows: 

A preliminary experiment was aimed at studyi食單 the agronOl裂ic
variability of 9 species represented by 再o accessions. To 
characterlze the ，選ateria工， data were collected from sward plots of 2.5 
x 2.5 m. These plots were used later to 阻easure dry matter yields 
over time. 

In or謹er to explore interspecific relationsh主ps ， the forty accessions 
were scored for a ran惡e of a草rono犯ic attributes. A cluster ana工ysis
was then used to compute the data an益 to estab 1ish 是istinctive groups 
of species with 移imila言 agro鈍。間ic characters. 
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As expecte益. with 5uch heterogeneous 臨aterial，阻止h fragmentation 
occurre挂在s shown in the dendro惡ram (Figure 1). However. 主t was 
relat圭ve1y easy to ldentify adaptability and promlsing 總aterial on the 
bas圭s of major agronomic attributes. 

Certaln agronomic types are i間間是iately obvious , for exampl念 group 5 
with high yield and 挂1sease resistance , contains a 車roup of desirable 
perennials for the isohyperthermic savannas. See是-set in this 車roup ，
however , was inadequate and insect damage was severe. 

It 15 interesti戳在 to note that in group 5 the "best" overal1 
accessions are 揖ainly materials that originate fro臨 savanna habitats 
主ncluding 主旦詰思主監控豆單位間裂，主監巴巴且是〈札縛.) CIAT 527串 and
起旦旦旦控 E史間空空 CIAT 5189. 

Al1 five accessions of the annual 史史竺位雙lSE.單路01<笠 fell into 草roup
4. T、his 草roup gave the lowest DM yie1ds. but the best seed-set. The 
highest number of 5e1f-sown seed1in草s were recorded from these lines. 

班主gh leaf ste酷 ratio was 間easured for c1uster 3 which contains a 
promising accession of 悠悠且呈息反坐坐公扭扭史 (CIAT 5234). 

Group 2 contains 3 Centrose臨 γirg主時心um and 1 Centrosema 
缸叭ifo1ium acce叫ons; b詰τ豆 10月茹苦ing species 可茲在 high 1eaf: 
stem ratio. 

Th主s cutting experiment , estab1ished in 1 會7雪. original1y contained 40 
accessions of C也包且對是 species. Treatments 鴨re re是uced to 13 
accessions of 5 species by the fourth year. P1ant 工osses were large1y 
due to funga1 and bacteria1 disease悉. and in some instance學 to 1ack of 
adaptation to acid 8011s. Yie1d data obtained in the 工ast year of the 
侃periment are 問mmarized in Tab1e 2. 

Dry matter yie1d銬. an進 persistence under grazin草 and cutt主ng indicate 
that Centrose關經旦旦全訟法笠. ,f. pube您認呈 unidentified and 

::;;丘吉布:Ja:2品結訴器…;-v盤子話。::21::A?i
for the isohyperther當lic savanna ecosy翁 tem ﹒

In view of the promise shown by 旦﹒惡戰詔旦旦旦笠，主﹒全路已且聽聽 and
Centrose臨 (n. sp.) the variabi1ity in y1e1益的挂 sto1oniferous root 
deve10p也ent amo民g accession騁。f differenr geographica1 origin was 
compared in cutting only experi祖ents.

Ten accessions of Centrosema representing 3 species exhibited 
significant diff肘enceγτn dry matter production and number of 
stoloniferous roots (Tables 3 and 4). Much variabil主ty was ob關押ed
in insect an是 rhizoctonla resistance as we1 J.. Centrose胸{札 sp. ) 
5277 significant1y out-yie1ded the 3 acce怨sions of 旦﹒盟垃汪紅訟m ln 
the tr至a1. This result obtained un挂er a seasonal cuttin草 regime wa忽

conslstent with data from previous experi血ents. CIAT 5277 was hi草h1y
resistant to pests and diseases as well. 

C. macrocarpum was found to be tolerant to 臨jor 1eaf di甜甜的
ãfi舵在可 most other species of the genus. It produced high yields of 
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Table 2. Fourth year dry matter yields of 13 accessions representing 
5 species of Centrosema. Carimagua , Llanos Orientales. 

Species CIAT No. DM kg/ha/yr 

Centrosema (n. sp.) 5278 3020 a * 

C. macrocarp豆豆 5064 2648 ab 

c. macrocar旦旦旦 5062 2520 abc 

C. macroca旦旦旦 5065 2504 abc 

c. macrocarp旦旦 5276 2213 abcd 

c.pubescens 5052 1833 bcde 

c. macrocarp旦旦 5274 1800 bcde 

c. brasilianum 5055 1610 cde 

c.pubescens 5189 1536 cde 

c.puhescens 411 1387 de 

c.pubescens 5126 1336 de 

c.pubescens 5053 1280 de 

c. acutifolium 5061 1133 e 

* Means followed by a different letter are significantly different 

(P < 0.05) by Duncan's multiple range test. 
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of 10 accessions (wet sea90n) Dry matter yiel挂83. Table 

L1an09 Cari咀agu袋，甸的ies of 全笠認笠盟﹒representing 3 

Orientales. 

DM CIAT No. Species 

kg/ha/6 weeks 

2273 a* 5277 sp.) (n. Centrosema 

1917 ab 5487 brasi1圭anumC. 

1902 ab 5610 sp. ) -R ( 
Centrose鈴忽

1612 abc 5118 sp. ) (n. Centrosell間

1538 abc 523再brasilianum C. 

bc 1297 5568 sp. ) {裂，Centrose祖a

bc 1181 5再 52盟主且豆豆紹到C. 

bc 1135 5712 C. brasilianum 

bc 1114 5065 思主主投豆豆豆史C. 

c 1031 5434 豆豆cro主豆豆E豆豆C. 

0.05) letter are significantly (P < 

test. ran在e
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Table 4. Number of sto1on roots in 'legume only' swar益 plots of 

10 缸cessions of 生笠旦旦全盤 spp. Carimagua , Llanos 

Orienta1es. 

Spec1es CIAT Accession 

No. 

Centrosema (恥 sp. ) 5118 

Centrosema (札 sp. ) 5610 

Centrosema (n. sp.) 5568 

Centrosema (n. sp.) 5277 

f,.. macrocarp盟 5452 

C. macrocarp主空 5再 32

C. brasilianum 5234 

c. macroca旦盟 5065 

C. brasilíanu臨 5712 

C. brasilianum 5487 

S. 愁，

L.5.D. (0.05) 
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dry matter when harvested 
under heavy grazing. 

by cuttin囂， but showed poor pers主stence

The 10w rate of 帥"的a1 of 闖闖主﹒空cro想旦旦 1ines under 莒razing is 
attributed to (a) non-stoloniferous habit of growth; (b) lack of 
see是-set un品er grazed pasture conditio結怨 (c) high palatability of the 
legu觀e relative to the associated gra帥，主﹒主泣扭捏:“) inadeq閥te
grazin車站anagement.

Significant differences were recorded in yie1是 and number of 
stoloniferous roots amon藍 new accessions of Centrosema macrocarpum. 
Ear1y intro禱。ctions of this tra111zlbclMbintτ蒜苔e (CIAT Nos. 芳百紹，
5064 , 5065 , 5274 and 5276) show 1ittle ten益ency to root at the nodes. 
Amon車 17 吟~ accessions of C. 亭亭些roca!J>堡壘 a ran阱。f 2.7 to 112 rooted 
stolons m ‘ waS recorded (Ta心 1e 5). In four accessions of 
但必盟主呈豆豆 (n. sp_..,) (CIAT No. 5277 , 5568 , 56泊， 5118) the 闊論er of 
rooted stolons m ~ ranged from 71 to 188. Past experience with 
these specie發 forms of the 旦﹒旦旦旦盟章法沒 ω 主﹒主坐位岱旦旦∞mplex
indicates that strong stoloníferous root deve10pment is the key to 
lon在-term persistence. 

The aiI建 of a fo11ow-up exper主制ent ， establishe是 in 1983 , i翁 to study 
yield an是 popu泌的on dynamics of 主﹒且給您益型m - A. 轟袋里盟主
制sociations under low (1 個/ha) and high (3 an/ha) stocking rates. 
Sub-plot treat訟ents in the same experil潛制lt include one accession of 
each , f. br控且主組組 (CIAT 5234) and 旦控竺竺語里札 sp﹒ (CIAT 5568) and 
two lines of 三.到豆豆旦旦旦pum (CIAT 5062 缸Id 5065). 

EV直至.UATION OF FO盟主GE GERMPLASM 忽聽DER GRAZING (Category I Il) 

Desmodi也m incanum 

This legume was tested in association with three species of Br平 cl堡壘竺1型

an挂帥lasses grads (些主接起點現位旦旦~). An inverse relationship 
was recorded between grass yields and that of D. incanu祖 Molasses

grass prroduced the lowest dry 盟atter yield of the four species , 
however , this 血ixture containe益 the hi臨hest percentage of legume 
(38%) • 必le highest y1elding and 艷的t aggressive of these 草rass
speci帥，全全生怒江是忽悠Z盟盟主息， co觀pletely excluded the legu聽e from 
the sward. 在 fair percentage of 1e草ume was maintained in assoc1ation 
叫你 the two B設必且其主監控經盟主 accessions CIAT 岳65 and 66也〈鈍gure
2). 

旦旦旦坐至更純旦控盟 showed considerable pro徑ise in association with 
these less aggressive 惡ra6s species. It 16 free from 祖aj or disease 
and 1nsect problems , only moderately palatable a1三是 productive , but it 
is highly persistent under grazing. 

D啥smo社ium heterocarp咀n

One accession of th生學 legume , CIAT 3787 , is showing promise as a 
forage species. This low grow1n囂每ub-shrub associates well with 
mola帥的皂白ss and 坐紅望鎧旦旦經聽盟主﹒ It 18 an exceptiona l1y 
palatable 空對紅盟 that yielded significantly better than two other 
及監控且盟 access10ns under 草razing (Fi車叫e 3). 
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Table 5. Variation i愁 stoloniferous root develop­

ment a錄。ng 17 accessions of Centrosema 

盟￡豆豆豆豆主主主笠﹒ Car圭關皂珊， Llanos Orientales. 

CIAT 血ccession Stolon roots 

No. 
-2 

m 

5岳?再 112.0 

5396 107.0 

5744 88.0 

5392 84.0 

5743 78.7 

5731 70.0 

5633 69.0 

5再 11 60.0 

5629 5再 .6

5741 53.0 

5737 43.0 

5734 42.0 

5685 40.0 

5335 28.0 

5673 25.3 

5738 14.0 

563事 2.7 

s.e. 30.82 

L.S.D. (0.05) 49.41 

4吾
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Grass 

Legume 

D.M. 
kg/ha/6 wee隔

6000 

5000 

4000 

p誨。.05

初∞

200日

1∞G 

紛紛

2000 

泌串串

~ Mola扭的棚

EEAe辦鯽岫

立33ρh卿酬胸n 3787 

信晝。'。姆騙他m 3784 

盤盤。. he帥

Fìgu'. 3. 抑制酬金前ìon yield. of De捌呵'iumhe館，海呵Irpon and D. 0時lífolium

ina輔ociationwi電h A gayanus and 餒。1..輔S 量問甜.
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Desmo是1um ovalifoliu紛

New accessions of the De盟豆豆經豆豆豆L主fo1豆豆豆/豆豆豆豆豆豆丘豆豆豆泛 comp1ex are 
being studied ín several trials. 且n early 主ntroductíon of D. 
史坐立性主盟 (CI血T 350). from Southeast 給詞， show付 hlgh promise as a 
路uitable forage 1.e皂ume for Oxísols. Th1s accession was found 
suscept圭ble to 紛tem-gall nematode a8 we11 as false rust. A total of 
已6 accession8 are now established ín pre工iminarγeVa至uation trials. 
The maín selection c室主 teria are resistance to nematodes , palatability , 
free seeding habit , and compatability with a草草ressive 草rasses e. 惡. , 
specíes of Br結盟思主﹒

Sev詮ral accessions of thí怠工egume have been Sj豆、rerely affected by 
stem-惡a11 nematode during the past tw巴1ve months. In an experiment 
with 8 accessions , each 惡rown in as怠。ciation w主th 5 accessions of 
空位坐竺扭 spp. in a checke玄 board desíg鈍， 5 access主的s yie1ded 臨m

dry matter than the standard cu1tívar , CIAτ350 (Table 岳) • The three 
high yieldi說惡 accessíons (CIAT 3793 , 3794 and 3788) , each with five 
史望當祭起 spp. ，的chibited a mean legume content of 4革"的哀， dry 臨aner
basis (F圭在ure 4). 

史悠泣ari三世位主認主主 was the high的t yieldín惡 of the five grasses 

Table 6. Mean legume content of 8 Desmodíum ovalífo1. íu型 accessions

ín assoc1ation with 圭亞已起草惡 spp. (means of fíve 
accessions) under grazíng. Caríma惡U逸， Llanos Orientales. 

混
血

EE -­"
。
志
間

1
.
晶
呵

。
m

zim a--
可
志
明
，

amO 
W
V叫
器

。
一Jmi 

m-A Um74 棺
-
4…ρ
l
v

AU

… 
om m­hbm e

… n
u一

% Legume 
(means of 10 harvest/grazing dates) 

37雪3

379高

3788 
37在4

3652 
3504 

350 (control) 
3780 

49 鍵。 2 a* 
48.85 a 
1+5.9串 ab

43.28 b 
37.87 c 
3岳 .00 c 
35.43 c 
22.60 挂

* Means followed by a different 工etter are si草nificant1y 忌ifferent
(P < 0.05) by Duncan's multiple ra室主ge test. 
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(Table 7). D. ova1ifo11um accessions 3794. 3793 an是 3788 1n 
assocíatlon w圭th B. hu聰ídico1a showed 2型. 29 and 21% le在U挽e 1n the 
觀1xture ， respective1y , on a dry 說atter basis (Table 8). 

主泊說 another e自
eva1uated uτn<垂leτ 草ra乞in惡 1n this tria1 the le喜ume was established 
當1th Brach1缸扭捏更談拉拉里 as the ωmmon grass ín a11 treatments. The 
祖0翁 t persistent line悠 are 3788 , 3776 and 3793. Accesslons 350. 3652 
and 3784 completely dlsappeared fro血 th1s grazed sward. 

為必豆豆 spp.

Three 草rasses and three le露毛主血es we玄e tested 1n a cm盤p1etely ran丑。您1zed

fie1d 吾esign. The 車間闊的哨re 坐坐怨怨恆鑫位經豆豆，點。lasse忌器rass and 
監悠悠悠豆豆 sp. 629巷，相ch in assoc1ation with Stylosanthes 啥叫思主笠，

芸許VZZl::::::JaZ器ta軒諱言5;Ae::8::: 音譯2:iets
total co11ection tested in Carimagua. Both 點昆主主 species were 
avoided by grazing animals and the mixture containing these legu祖es
became legume do回inant.

stylo酬的時旦已注2

CIAT 1 毒41 was mo笠e compatible with molasses grass than w1th 
經史悠2您必經全您給全旦糊忽 the highest yielding grass but the 
percentage of S. 旦控旦旦旦 was reduced to 11% in that associat1on. 
legume content 1n the mo1asses grass and Br紹祖泣起 sp. 6298 
associations were 18% and 22% respectively. 

Stylosanthes 盟主空空話里 ("tardio") 

Six acce紹ions of 三.盟主您說拉車悅目 teste益結忽聽all grazed plots 
甜甜社atio設泌的主﹒車終認單單﹒ Only two accessions (CIAT 2毒犯甜d

2362) per怒1發ted for two years , whilst the other accessions 

The 

1n 

disappeare泣，亞a1n1y due to insect and disease attacks (Tab1e 9). CIAT 
10136 was moved to field scale grazing evaluation during the season. 
This accession i8 continu1ng to show fair t01erance to the insect! 
disease complex affecting the species and it was estab1ished in a 
鼠的ure with A. gayanus to test persistence 瞞你了 three stockin草 rates

(1 , 1.7 and 2.4 an!ha). 

主竺泣立足設白主 CIAT 1743晶

This 1e軍U租給 has perfor回ed very we11 in association with four 
世笠旦旦起 sp制主es. It is very palatab1e and of 酬ceptionally high 
quality. A particularly notab1e characteristic of A. 區旦旦 is its 
high content of Ca and K (Table 10). It is compatible with both 
控告弘紅扭扭位紅col主 679 and Brach主主主主主坐坐迎您也息革133 ， the two 
most aggressive species in the trial. These two species were 1itt1e 
affected by spitt1ebug whi1e 匙。th B. ruziz主ensis 61會 1 an噩噩. br主zantha
約在前re heavily attacked durin島主晨五穹士August哼哼temb位 pe古立了一…

Leg遐思e contents of B. hu盟主挂ico1a an挂 B. dictyone叫ra 喘息. pintoi 
mixtures gradt叫1y fncreased f芯in 7% and 冒言甘當γand-32%一一­
respectively by the end of the first year under grazing (Figure 

SI 

5). 



Tab1e 7. Presentatiòn yields (DM kg/ha/ye盯) of 5 !想必拉拉車

特ecies grown in association with De闖關ium

ova1ifo1ium (means of 8 accessions). Carima藍ua ， L1anos 

。玄ienta1es.

Species 
CIAT Accessions No. 

D.M. 
3荒草 /ha/year

B. humidicola 679 
B. 紅豆也控思主 6133
B. decumbens 665 
史娃娃位主主 sp. 6298 
Brachiaria brizantha 664 

14 ,502 a決
11 ， 72岳 b

11.548 b 
7677 c 
7335 c 

* Means fòllowed by a different letter are significantly different 
by Duncan's multiple range test. 

Table 8. 扭扭扭e còntent in five assòc1ations of Br笠性笠些
h口E主是icola CIAT 吾?會 con Dcsmodium ovalifoliu亞 at the end of 
是ry season in the first and 悠econd year under g主az 工ng.

Carimagua , L1an08 位r主entales.

GRASS LEG程ME

呈
2

t

間
r

臨
一
月
一

-
V主

El ema 
單
一
e

2y 
e

一
L

一

B. humi丑icola CI直T 679 + 1入 CIAT 3793 47.27 29.30 

B. humid主cola CI在T 67告司令 D. ova1ifolium CIAT 350 46.43 0.00 

B. humidico1a CI血τ679 + D. ovalifolium CIAT 3794 38.97 29.35 

B. humidicola CI血T 679 + D. ovalifol主um CI在T 3788 37.71 20.56 

B. humidicola CIAT 岳79 + D. ovalifolium CIAT 350A 37.33 1. 72 
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Table 9. Presentation yields of 6 accessions of Stylosanthes 

位鼓鼓盟主呈
ntar晶室。" and 1 S. 且已扭扭 accession associated 

with 坐坐虫草豆豆星紅盟主主知 the 2nd wet season un挂er grazing , 

Carimagua. 

CIAT Accessions DM 

No. kg/ha/6 weeks 

S. 位給捏捏玉皇 CIAT 2436 2268.5 a* 

S. 裂主望聽延至 CIAT 2362 310.5 b 

S. 主單位終呈 CIAT 2546 51.0 c 

S. 能扭捏盟主單位在.T 2243 0.0 

主﹒蛇扭扭您正單位AT 2的2 0.0 

S. 監控股盟主呈的終 2439 0.0 

S. 革盟主豆豆豆豆呈主翠 CIAT 2494 0.0 

* Mean values followed by a different letter are significantly 

(P < 0.05) different by Dunca況 '5 multiple range test. 

53 



Table 10. Nutrient cont叩ts of 草razed 師僻的抗主ons of 紅紅尪是點也且“全笠崑巴拉 spp.

口arimagua ， Llanos Orie說 tale翁.

SPECIES!MIXTURE Dry season Wet season 

H F K Ca N P K Ca 

草 Z 

法
Brachiaria ruziziensfs 6291 1. 06 0.11 1. 13 0.3告 1. 12 0.15 1. 14 0.34 

Arachis pinto1 2.28 0.21 1. 40 1. 串2 2.46 0.21 1.會 1 2.35 

Brachiaria brfzantha 664 1. 26 0.12 1. 09 0.36 。 .76 0.11 0.7串 0.29 

Arachis pintoi 2.34 0.22 1. 71 1. 68 2.24 0.17 1. 06 2. 已8

BrachiÆ主主ia 桂ictyoneura 6133 1.23 0.08 1. 01 0.26 0.95 0.11 1.10 0.27 

Arachis pintoi 2.26 0.17 1. 23 1. 74 2.35 0.17 1. 06 2.94 

Brachiar1a hu觀主社icola 67會 1.02 0.0惡 1. 11 0.26 1. 06 0.11 1. 09 0.29 

Arachis pintoi 2.3岳 0.17 1. 34 1.71 2.41年 0.19 1. 21 2.95 
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Centro甜ma (n. .p.l CIAT 5277, .諒。lonif."" 峙， persistent accesion native 祖 th. Colombian Llanos. 
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Arachis pintoi CIAT 17434. A 宙酹I..d.pted now .臨輔sion，開mp揖ibl. wi純 8rachiaria 叩p. 訓ld w剖I
個cept吋的臨討論.
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adaptation visualiz線譜， but also particlpants were interested in 
carrying out compl終mentary germp1asm evaluation trla1s under grazing. 
keepin孟 in mind commercial exploitation as wel1. To achieve this 
。bjective ， seed production of promising àccessions must be emphasized 
àt the regional and national 1evels , const1tuting a basic step in 
strengthening a forage germplasm eva1uation program. 

FAO's request to create the Regional Pastur發 and Forage Deve10pment 
Group for Centra1 血merica an是 the Caribbean (GREDPAC) wgs strong1y 
supported dur主室主草 the 1atter 詰eet 圭ng. This wil1 stren草then t主es

between the nationa1 主貌發titutions an是亞e四，ber countr1es of the 
mentioned area , allowin草 GIAT to fu1fil1 its coordinating activities. 

豆豆益豆豆且至1 Tria 工 s by Ec的yst棚S

A total of 35 see過 sets for RTA and 109 for RTB were 悠ent dur1ng 
1979-82. Considering that as of today 58% of the tria1s have been 
estab1ished and that participants' response has been enthusiastic , 
this activity can be evaluated as satisfactory and future 
participat10n promisin草﹒

At present , the RIEPT has 25 RTA , 65 RTB , 8 RTC and 9 RTD 時ithin the 
f1ve 甜ain ecosystems of tropica工 A輯erica (Figure 1). Ta忌 les 2 , J ，在
an是 5 show the country and location wheτe 主eg主onal trials are 
e戀tablishe善， collaboratin惡 institut主ons an丑 persons re悠ponsib1e for 
each tria l. 

有e11 Dra1ned Esohypertherm1c Savannas "Llanosll 

Sufficient information 18 avai1able and enough time has elapsed (Ju1y 
1980-April 1982) for only the Re揖ional Tria1s A 10cated in "E1 Tigre" , 
Anzoátegui , Venezue1a as to allow for conclusion前 Tab1e 6 戀hows the 
list of the 15 accessions selected from 54 entries sho啊in草 adaptat 主on

equal or superior to "good". It is interesting to note that a11 the 
leg月me翁 selected belong to the 車enus Sty10santhes. Durin惡 the

estab1ishment per1od , j\.eschynomene , Centrose啞a and Desmodium 
的甜甜10闖關re severely attacked 持一可百三蒜苔its.

主ηfor訟.ation

ecosystem. 
Viento an挂
in Panam道:

was reported fro租車衷TB within the same "Llanos" 
These tria1s 習ere located in Cari靈lagua ，主1 Paraíso , 

Guayabal , in Colombla; C發 labacito ， Los Santos and El 
and Atapirire , in Venezuela. 

E1 
Ghepo , 

Tab1e 7 sho叫s average yields (D叫 kg/ha at 12 weeks regrowth) for grass 
and 1e臨ume accessions common to a11 sites in the Llanos of Co1ombia ‘ 

生﹒最笠立賠車 CIAT 621 and B﹒些主史放組旦 606 yielded s1milarly in both 
eva1uat1on periods within the ecosyst的n; however , yields of le草U聽es
èOl嘛。n to a11 sites showed 誦。re variability. Both legumes and grasses 
show maximum pr。如ctívity (91% and 的% of tota工 pτ。 ductio泣，

respective1y) during the rainy season. 主監控且主去世竺挂迅怠s an這
stylosantl削單位話說， y主已是“ 5% of total pro是uct主on 挂urin惡 the dry 
period，無茲控笠您是 8縛. 15豆，的是立﹒點扭捏您乏主 tttard室。n CIAT 12 串o up 
to 20%. 

61 



Fí事ure 1. 時TER甜ATIONALτROPICAL PASTU輯藍S EVAlUATION NEτWORK 
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告，、

快，

Tab1e 7. Re草10na1 Tri.als A inτropical America. 

COUNTRY 

BRAZTL 

COLOMBTA 

COSTA RICA 

HONDURA丹

NICARAGUA 

PIINA汽車

PARAGUAY 

PERU 

VENEZUELA 

LOCATION 

Bõa Vista T 
Bõa Vi發 ta IT 
Corumbá 
Itabela 1 
Ttabela IT 
Itaj注

Jataí 
Paragominas 

Carímagua 
Lcticia 
對aca惡ual 1 
Macagual II 
Orocu惡

τurrialba 

Guapiles 

La Ceiba 

NUflva Guinea 

Calabacito 
E1 Chepo 
Los Santos 
Son孟

Ca為pucú

Pucallpa 

1<:1 Ti惡re
Nantecal 

TNSTTTUTION/COLLABOR^TOR 

EM耳RAPA-UF. PAT/V.Cian1uppi
間草RAPA-盯在?在T/V.Gían

.Pot 重， J.A.Com♂ stri 

Moreno , ,LMarques Pereira 
Moreno , J~Mârques PCγeiγ♂ 

CEPLAC !J .刊 .Spain ， M. Moreno 
EMllHAPAωEMGO f' A/ E. llarbos i1 

PRüPASTO-CPATU/M.R.Dias Filho , 
E.A.Serr品。

ECOSYSTE投放

WDr 扭

扭約18

PDS 
TRF 
TRF 
TRF 
WDTS 
SFSF 

C1在1'/站耐心rof 評DIS

Gómcz-Caγabaly. L. H.Fγanco TRF 
Aco余 t ，益， P.CuestA TRF 

ICA/在 .Acosta TRF 
CIAT-HIMAT/λ. Gómez-Caraba ,L. 11. Franco PDS 

CATTE/R.Borel 
HAG/J.Alpízar 

CURLA/G. Valle 

IDIAP 
IDIAP 
LDIAP 
IDT Al' 

‘ Aval 08" 立.Cruz ， A.Ca f:i. trο 

1' RONIEGA!立 .Samudio

TVJ .Or持詩起f:'Z ， C.Reyes 

• Sanabria , A. F10res 
FONATAP/C.R. Toγres 

TRF 
TRF 

Sr:SF 

TRF 

TRF 
TRF 
SEsr 
T試?

WDS 

SESF 

\,j) 1 S 
1'])S 

…………… 心一ι … .. -心岫-

PLANTI自G DATE 

VI心思 i

V-83 
VI-81 
XI 耐話。

1II-83 

XI1 -80 
TV-81 

XIT -83 
了了?悅窮。

\'了“抖。
lV吋83

VI 而8日

JI 了“惡3

VII…息3

VII也8日

Vll仰伊 3

TX吋日 3

了 X-島 3

IX-R3 

TXω話2

IIT-品位

vn叮80

XIT -80 

女日DIS Well drained isohyperthermic 位avanna; PD月三 Poorly drained savar:ηθTRF Trc咕ical rain forest; 
h呵)TS 賀信 Well drained thcrmic savanna (C臼 rr行<1 (5); 51'S!' 品 Send -pve r品reen seasonnl fo玄est.



Table 3. Regional Trials B in tropical America. 

COU軒TRY LOCATION INSTlTUTION/COLLABORATüR ρ
h
u
 

w" 
小-
a叫

削
叫

苦
心
A
州H

PP AK 

MH VM Ti mb y& qd o pu 
n
ι
 

BOJ.IVIA Chipiriri 
Va l1e del Sacta 

BRAZIL BarrolÎÌndia 1 
Barrolândia II 
Barreí γ08 
Boa Vi污ta
其rasilia

Para囂。minas

Porto Velho 

COLOMBIA Bonanza 
Carimagua 
Paraíso 
。rocu盃
El Viento 
Las Leonas 
Menegua 
Pachaquiaro 
Guayabal 
Vil1avicencio 

包，叭... 

Caucasia 1 

CaucaBia 1I 
Puerto Asís 
Quilichao T 
Quilichao II 
Leti< ia

Macngual 

COSTA RICA San Isidro MAG! J. L. Hora 10 日， V.M.Pra益。

“ Continueò 

Saave丑r正達

u泊τV.NAYOR S. 

CEPLAC!J.Marque移 Pereira
CEPLAC!J. 阿arque給 Per.:.'Í ra 
EPABA!L.A.Borge 俗 dc A1cncar 
EHBRAPA-UEPATfV.Gianluppi 
在MBRAPA/CPAC!C.Campos da Rocha 
PROPASTO-CPATU/H.B.Días Filhσ 

.在 .Gon♀nlves

J.R.da 亡 .üliveíra

TRF 
SESF 

TRr 
TRF 
WDIS 
WDIS 
WDS 
SESF 
5ESF 

CIATfA.Gómez-Caraba句 tL~ 立 .F凹nco (,1]) IS 
CIAT/R.Gualdr6n ， C. 在心cobar WDrs 
CIAT/A.Góme旱. L. H. Franco (,'])1 S 
CIAT-HIMATj八. Gómez-C品rabaly ， L.H.Franco PDS 
CIAT!A.Gómez自Carabaly ， L.H.Franco WDIS 

H If \;.TDIS 

CTAT/ "喔，

CIAT】SEl哩1LL紋的/λ.Gómez-Carabaly ，
L. H. Franco 

UN1V. ANTIOQ日 IA/L. A. Giraldo , H. J. Hoyos , 
1. F. Ramirez SE弓F

$琵C.A九GR1C 曹 ANT ./L 擒 A.λGlraldo SESF 
F叩m蕊汰沁豆社沁GA必豆翠站fι必A必屯

ιÓl綴1洹110忽…Carab苦a1y ， A.R~H訊Tπ1Í γ毛C、反 SESF

.Cõ阻'"掏恥昀C彷γab埔足8支工v ， L& 註 a FrarηlCO SESF 
C1血T !Ba t.將ixto ， A.Cómεz-Caruba 

L.H.Franco TRF 
CTAT-rCA-UN1V.AMAZONTA!R. 飢似的，

G.Collazos TRF 

'‘ " 
穹穹 " 

3忍了 18

\,DIS 
WDlS 

許T
Z 、i 

TRF 

IX你81

IX耐持。

XII-80 
1II-岳 3

XI叫車2

V-83 
XII咖82

IV呵80

XI叫起 1

IV心83

V-詩G

V-80 
IV-時 l

v你80

TV-83 
1V-蜻 3

IV叫想3

Vω80 

IX“ 83 

VIτ而80

1-日O

XIω79 

XI “ 82 

文了工也82

TV-83 

VIII-80 
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Tab1e 3 (Cont'd). 

COUNTRY LOCATION PLANTING 
DATE 

INSTlTUTIÓN/tÓLLABÓRÄfóR ECOSYSTEM 

CUBA Isla Juventud WDIS 

ECUADOR 
?A 

T
A
h守
主

ooo ppy aau 葫
路
?

'
Z
A啥
&
唾
2
4

背
心
智
心
珍
品

UN主TED STATES Hawaii 

GUYANA Moblissa 

MEX1CO Arria容忽

Huiman草uillo
Is1a Veracruz 
Ja1apa 
Jeric6 
Lom泌 Bonita

Ocuilapa 

恥

'" 

NICARAGUA E1 Recreo 
到ueVa Guinea 
Puerto Cabezas 

PERU Alto Mayo-Calza垂a
Moyoba如ba

Pucallpa 1 
Pucallpa II 
Palcazu Pichis 

Puerto Mal挂onado

M1N血o瓦L 豆豆豆rrez 11-82 

1N1血P/K. Muñoz 
IN1AP/K. 說u宜。z
ESPOCH/M. Freire 

1X-80 TRF 
TRF 
TRF X-80 

UNIV.DE 琵AWAII/A.S.甘hitney TRF VI-80 

缸里DI/G. 在.暫urse SESF 1X-80 

至百IA/A. Ra蹄。發

Z質工在/血. Izqu主er忌。 Torr給您
1NIA/J.J. P吾rez
INIA/ A. Ramos 
INIA/ A. Ramos 
1NI血!A. Ramos 
INIA/ A. Ramos 

WDS 
宙DS

幫DS

綜DS

S莖SF

SESF 
SESF 

VI工-81

IX-83 
IX-惡3
IX-車3

IX-83 
主萃-83

IX-惡3

M1DINRA-DGTA/C.Avalo翁， A.Cruz ， A.Castro TRF 
MIDINRA-DGTA/C.Avalos. A.Castro TRF 
MIDINRA-DGTA TRF 

XII-﹒串G

VI-息:

-83 

1N1PA/E.Palacios SESF 
1NIPA!C1PA X/E.Palacio侈， W.López , 

G.Silva SESF 
IVITA/L. Pinedo , C. Reyes SESF 
IVITA/H.Ordoñez SESF 
百CSU/R.Scha之路， P. S星nchez ，

缸. Re革 tegui TRF 
NCSU個1NIP血IR.Schat帥. P.S革nchez ，

K.Reátegu1 TRF 

X-81 

X-82 
1V-78 
1-83 

X-82 

-Cont1nue挂
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Table 3 (Cont'd) 

COUNTRY 

PANAMA 

DOM1NICAN REPUBLIC 

TRINIDAD 

VENEZUELA 

女

LOCATION 

Tin在o María 
Tarapoto 

COPER在OLTA 1 
Tarapoto 

COPERHOLTA II 
Ta宮apoto ESEP 1 
Tarapoto 草SEP TT 
Tarapoto Porve役ir
Yurima草uas

Calabacito 
誼1 Chepo 
David-Chiriql.1 í 

Pedro Brand , D.N. 
Sabana de la Mar 
Miches-Seybo 

Centeno 

1NSTITUTION/COLLABORATOR 

NCS甘-1NIPAIVi.L6pez
1NIPA-C1PA XI呵. Llípez 

工N1PA-CIPA X/W.Llípez 

INIPA-CIPA X/G. Silva 
τNIPA-CIPA X/G. Silva 
INIPA-CIPA xl軒.Llípez
NCSU-工草工P在/R. Schal蹄， K. Re謹te惡心i

1DI在P/M.A.Avila
UNIV.DE PA軒在他IJ. Quintero 
UNIV.DE P血N直設立/人如intero

CEN1P!M.Ger由五位 t Y.Soto 
CENIP 1M. Germ釘. Y. 50to 
CENIP 1M. Germ革n ， Y.Soto 
CENIP 1M. Germ訟， Y~ Soto 

CARD1/N.Persad 

Guachí UNIV.ZUL1A/1.Urdaneta 
El T1惡re-Atapirire FONA1AP/D.Sanabria , A. Flores 
Maηtecal FONA1AP /G. R. Torres 

* ECOSYSTEM 

TF 
SESF 

SESF 

SESF 
SESF 
SESF 
TRF 

WDIS 
WD1S 
留D1S

τR~' 

TRF 
TRl' 
TRF 

TRF 

SESF 
WDTS 
PDS 

TRF = Tropical Rain Forest; SESF Se聽i-evergreen seasonal forest; WDIS = Wel1 drained 

PL主NT1NG

DATE 

II-81 

XII-82 

11-81 
1-82 
XI-81 
X1-8 

X-80 
VI-80 
VII-80 

VIII帽.83

VII1-83 
IX司.83

τX-83 

X-80 

V-80 
VTT-80 
Vl-80 

isohyperthermic sava官ma; PDS 您 Poorly drained savanna; TF ~ Trop i.cal forest; WDS 時 Well dra i.ned 
savanna .. 



Table 4. Regiona工 Trials C in tropical 必nerica.

COUNTRY LOCATION TNSTITUTION!COLLABORATOR ECOSYSTEM* PLANTI目G DATE 

llRAZIL Río Branco EMBRAPA-UEP血且!J.F.Valeτlt1m SESF x-83 

Porto Velho EMBRAPA-UEPAE“ P.Velho!C.A. 

Goncalves SESF 在G

Porto Seguro CEPLAC何CEPEC!J.Ribeiro ， J.M. 

pereira , J.M.Spain , 
M.Moreno TRF Xll心思3

。..... 、 COLOMBIA Quílichao 1 CI主T!J.M.To工e哇。， C.La忽cano SESF 80 

你必工ichao II C工企堂!E.A.Pizarro ， C.Lascano SESF XI向83

ECUADOR E1 起apo 互諒IAP!K. Mu謊。z TRF VTJr儡83

PERU P也callpa IVIτA/H.Huam革n SESF X愉83

的民AMA Gualaca IDIAP!Carlos Orte自a SESF IX-83 

* T說實 道路 Trop1cal Rain Forest; SESF = Semi-evergreen scasonal forest; WDIS 日ell 西raine挂

isohyperthermic savanna; PDS Poorly drained savanna; TF 總 Trop主cal forest; WDS =留ell drained 

savanna 



τable 5. Re惡ional Trial D 1n trop1cal 紅nerica.

COUNTRY LOCATION INSTITUTION!COLLABOR主TOR ECOSYSTEM* PLANTING DATE 

BRAZIL Bòa Vista EMBRAPA如口EP血T TRF V-82 

經acap五 登在BRAPAωUEPAT TRF 82 

Paragominas EMBRAPA耐CPATU TRF 82 

ECUADOR El Napo INIAP!K.Muñoz TRF III個78

至1 苦apo 主詰IAP!K.Muñoz TRF VI-82 

&j 

PANAMA Calabac1to 工DIAP!CIAT T我F

Gualaca TDTAP!C.Ortega 官DTS IX卸車3

PERU Puca工lpa 1 τVITA!A.Riesco ， C.Reyes , SESF II刪83

H.Huam革設

Pucallpa Il IVITA!A.Riesco. C. 說ey給翁， SESF X“ 83 

H.Huam星在

Yurimagua悠 INIPA!M.Ara.R.Schaus , TRF “聽 1

K.Reátegui 

* TRF = Troplcal Rain Forest; 日DIS We l1 桂rained isohyperther亞ic savanna; SESF Se觀主倫evergreen

seasonal forest. 



INTERNATIONAL TROPICAL PASTURES EV主L哲主τION NETWORK 

工ntroduction

The ma主n objective of the Regional Trials Section is to evaluate new 
forage gen時plasm in the !發ain ecosysre觀s of the target area. This 18 
achieved un卓絕r the combine是 effort of national research institutions 
a誼通 CIAT. 

The International Tropical Past注重es Evaluation Network (RI草PT) , 
fol1ows a basic evaluation progra租鵲ade up of four basic sta車es called 
Regional Tr主義18 A, B, C and D (RTA -里.TB - RTC ω RTD) which a110w for 
the introductio訟， agrono租ic evaluation , and eva1uation under grazing 
of the 阻ost promising 草ermpl的觀﹒ The two first steps (RTA and RTB) 
essentia11y are an agronomic characterization of germplasm selected 
mainly for 主ts t01erance to climate , 8011 , pests , and diseases. 
Regiona1 Trials A eva1uate the survival of a great number of entries 
(8令-150) in a few representative sites within the five major 
ecosystems (wel1 drained isohyperthermic savanna ["L1ano愁"J; well 
drained isothermic savanna ["Cerrados"]; poorly-drain甜甜vanna;
8emi-ever草reen seasonal forest and tropical rain fore治t) • Regiona1 
Trials B evaluate seasonal productivity under cutting as we11 as 
resistance to pests and 垂iseases of the best entries selected in the 
p宮發vious stages (20-25 entries) , in the largest possib1e number of 
怨圭tes within each ecosyste臨﹒ Re車iona1 Tria1s C and D study the effect 
of the animal in order to evaluate characteristics 8uch a8 pasture 
stability and persistence (RTC) and 祖ilk and/or beef pro是uct圭on (RTD) 
under different herd 田anagement systems. 

在DVANCES OF 羽!E INTERNATIONAL TROPICAL PASTURES EVALUATION NETWORK 

Coordination actlvitie翁 in the RIEP.T 

An Advisory Com血ittee was established during the second meet圭混在 of the 
RIEP官， Septe盟~er 27-29 , 1982 , attended by a11 active members (A訟法ua1
Report , Tropica工 Pastures Pγ。直ra阻， 1982). The first 聽eeting of 
RIEPT's Advisory Co盟littee was held in Septe觀ber 1983 at the Centro 
Pesquisa 血gropecuária dos Cerra益。s (CPAC) EM單純PA with the 
participation of 2串 me聽bers represent主ng 12 countries of tropica1 
主merica (Tab1e 1). Each participant had the opportunity to explain 
how the national and regional networks were operatin草 and to present 
for 謹iscussion their projects for regiona主 tria1s C an是 D. This 
meetin皂. s proceedin皂s will be published dur主室主車 1984. The 窮。od
participation and critical spirit of the meetin草 without do之lbt

contributes even further to the conso工idation and integration of 

de 

哀IEPT's members. Not on工y were experimenta1 support activities u;多ing
mater圭als selected for their 

有9



Table 1. Participants in the First Workshop of the Advisory Co聽聽ittee
of the Internat10nal Tropical Pastures Evaluation Network. 
EMBRAPA!CPAC , Planalti凹， Brazil , September 19-22 , 1983 
(EMBRAPA!CIID/CIAT). 

PARTICIPANTS INSTITUTION COUNTRY 

Elmar Wagner 軍茲授王/CPAC Brazil 

Carlos 鼓8革設。 這a Rocha EMBRAPA!CPAC Braz i1 

Ronaldo de An挂ra是e 主控BRAPA!CPAC Brazil 

Francisco Beni de Sous，至 E鼓BRAPA!CPAC Braz i1 

此. de 01iveira Barcellos EMBRAPA!CPAC Brazíl 

Jos互 Franc1sco Val1s EMBRAPA!CENARGEN Braz i1 

Lidío Coradin 股IBRAPA! CENARGEN Brazil 

Armando Teixeira Prí蠶蹈 投iBRAPA!CENARGEN 草raz i1

Jos在Marques Pereira CEPLAC!CEPEC 島razil

Emanuel A是ilson Serr孟。 EMB幸在PA/CPAT在 草n主z11

Carlos Alberto Gonca 1.ves EMBRAPA/UEPAE/P.Velho Brazil 

Derriek Tho租as C!AT/CPAC Braz i1 

Pab10 Mendoza ICA Colombia 

Jos星 M. Toledo CIAT Colombia 

Carlos Lascarω CIAT Co 10mb ia 

Esteba室主 A. Pizarro CIAT Colo盟bia

E星ctor 接結囂。Li你Pun IDRC Colo亞bia

Osval丑。 Paladines Univ.Católica de Chile Chile 

Juan José Paretas Min. 立在rieultura Cuba 

Kleber A. Muñoz INIAP Ecuador 

位1ge1 Ramos Sánebez SARHIINIA México 

Faust1no Alguera MIDINRA!DGTA Nicaragua 

Car10話。rte草a 1DIAP Panam革

Washin惡ton L惡pez INIPA Perú 

Alfre譜。 Riesco lVITA Per這

Yokasta Soto CE腎IP Dominícan 

Republic 

Pascha1 Osuji CARDI Trinidad 

Santiago Rodriguez FONAIAP Venezue1a 
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Grass an挂 legume accessions selec年e是 by FONAIAP with 
an average 這egree of adaptability' 給哇ual or 8uper1or to 
"sood籽. 1n the Regional Trial A at ItE1 T主gre ÌJ ， Anzoátegui , 
Venezuela (eval毯ation perio挂 two years). 

6. Table 

CIAT No. 坐巴拉呈

GRASSES
2 

621 經忽忽悠悠設更些空里

6053 坐也迎您扭捏扭扭主

606 Brachiaria decumbens 

LEG日MES3

1097 笠Il必且必旦旦單位旦旦

13占2坐且笠盟些車主竺監控主主

1惡毒§Stylosanthes 旦控法旦旦

1693 Stylosanth的豆豆E笠笠至

1728 三位且給笠垃豆豆且說主主

1 會43Stylosanthe~ .~主泣主

1280 Sty控旦旦扭旦旦起坐監控 "tar仗。"

1283 stylosanthes 扭扭岱竺詔 Htardío"

1523 Stylosanthes 單位主主設且主 fftar仗。"

1582 Sty10santhes macrocephala 

2133 z\ac芷ocephala泣2主盟經豆豆豆

211 主Stylosanthes 扭扭扭扭主

Average of qualif1cation after third evaluation 
6 gra紛 8es evaluated (3 主﹒ 主盟主主主豆豆 and 3 主主主ch主主主主主 spp. ) 
在 8 legumes evaluat吋 (24 Stylosanthe~ spp.. 5 豆如泣控盟呈 spp. , 
5 些smo坐坐 spp.. 10 Zo站起 spp. ， 3Aeschynomene spp. and 1 血紅泣起
sp. ) . 
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Table 7. Avera在e yields of tropical 草rasses and legu盈es in the 

Colombian Llanos: 1980-82 (DM kg/ha at 12 weeks). 

Accessions Rainy season Dry Season 

GRASSES 
A. 車笠主單車已21

B. decumbens 606 

1936 

1388 

240 

272 

LEG訂控ES

b 訟主史包昆主 "tardío叮 280 215會

各錯位旦旦旦 1315 22噩噩

呈﹒主旦旦位主主主 1693 2192 

呈﹒旦旦垃誰是 1728 2159 

旦﹒主盟主結a 2013 201書

立。主盟主旦旦旦 1318 1827 

至﹒旦旦旦控呈主至 1在05 1760 

至﹒主錢怒已呈 1342 17的

S. 思位組組 101會 1352 

笠 c如主主主主 l會43 1349 

D. ovalifolium 350 972 

D. 監控紹笠 3001 雪51

A. histrix 96雪o 9再9

P. phaseoloides 9900 892 

Zornia sp. 9286 801 

z. latifo1ia 72車 764

524 
'
。
電

i
q
d

n
u
l

斗

A
v
q
J

弓
L

F且

F
E
9
ι
"
3
F
3

m
叫
‘

5
m
N
a

EPPOU 9.mss-smn ymn-nma a-a-emem-­
c
-
m
-
C

叫
c

…
1

。

-
e
-
s
m
g

啊
，
I

Z-s-eme-s 
c
-
2
b

叫
b
-
a

a-ymumu-Z EtmEEb 
j
'
E
J
I

白

自
關
-

c

一
。
…
c
-
c

…
c

749 

685 

2主5

251 

147 

13會

F
3
n
u
n
u
w
1
4

建
J
Z
A
n
υ
1
ι
A
V
F

且
又
句
句
，
“
勻
，
有

J

公
V
A
U
T
A

峙
《

υ
G
J
?
'

，
A
G
J

Q
J
?

甜
瓜

υ
r
b

采
V

句
3
A
V
Q
d
Q
d
Q
J
n
s
?
'

。
J
A

時
，

a
U
A

蝠
，
可
d

長
V

均
3
λ

吟

h
s
q
d

e
L
U
T
τ
a
a
'，
呦
，

i
.

，
&
會

i
h
-
-

Z. latifolia 9199 

70 



Data from Re島iona1 Trials B for the sav，主na ecosystem was evaluate是
under a combined analysis across locations utilizing the 觀etho挂ology

for the analysis of variance described in the Handbook for the 
總mnomíc Evaluation of Regional Trials (1979) , and the Proceedings of 
the 11 Heeting of the RI起FT (1982). Performance duri魚缸 the rainy 
season was evaluated in Carimagua , Guayahal , E1 Paraíso , El Viento in 
Colomhia , and L08 Santos in Panamã;perfor建lance duríng th吧晶宮y period 
was considered for only Guayabal , E1 Paraíso and E1 Viento. Resu1ts 
are shown in Tah1e 7. 

The resu1ts of the ana工ysis of yield variance (DM kg/ha at 12 weeks of 
regrowth) foτthe 過ífferent grass an挂 legume accessíons‘ evaluated are 
shown in Table 8. Hi罷hly significant va工ues (P < 0.01) were found for 
the effects of 10cation and accessio袋， an謹 their interactíon , for 
grasses and 1e惡umes 這uring the rainy season. This confirms 
environmental differences existing a誼。ng 10cations , differences in 
product主vity a觀ong accesslon怨， and differences in adaptation to 
different locations among accessions. 

For the dry season the ana1ysis of variance for 1e缸umes shows highly 
8i息nificant values (P < 0.01) for location an社 accession ， and their 
interaction; grasses only showed 挂ifferences (P < 0.05) amon罷
accessío玄18 and for the interaction 1ocation x accessio叭， but not among 
10cations. This shows that the pro余叫1、lity of 轄rasses (主﹒扭扭盟主
and B. 主位坐坐坐呈) in the locations considered wa6 equa11y 10w during 
the dry season. 

Several accessions (C. pubescens CIAT 5050 , 5053 and 5126 忽忽 we11 as 
D. ova1ifo1ium CI在T 350) sho耐ed no pr。這uction during the dry season 圭n

El Paraíso , Guayabal , and El Viento locations , possibly due to the 
more sandy so118 at these site發 This explains the large coeff1cient 
of variation (cv) (6會主) for legume DM production durin草 the dry 
perio謹， in contrast with the co玄笠esponding cv (35主) foun是 during the 
rainy season. 

An ana1ysi8 to evaluate the range of adaptability of common accessions 
to the different 1ocations was perfo封閉d using the method of Eberhart 
and Ru聞發 11 (as descrihed 1n the Troptca1 Pastures Progra臨紅mua1
Report 1981 [pp. 57ω66]) and in the Procee是 ings of the 11 Meeting of 
the RIEPT (pp. 429倫4主7). Tab1e 亨 shows s10pe "b" 、ra1且@悠. representing 
the adaptability index of accessions to the different environ盟ents
within the ecosyste龍 intercept ua " va工ues ， representing the mean 
productivity of accessions for the ecosystem , as wel1 as standard 
error values of t~e2~1op:.(Sb~ an是 the regressions' coefficient 
of 是etermination (r~). Theuinfor阻tion 悠悠mmarized in this tab1e 
only includes 玄esults of the re草ression ana1ysis for the rainy season 
because results of th緣 regression analysis 祖ade durin惡 the 益ry period 
were not s1罷nif1cant ， possihly due to the reduced number of 1ocations 
and to a higher relative error in the yie1ds obtained. During the 
rainy season 立.單位盟主主 C1AT 1019 , 1315* , 1318、 1342舜， 1405 , 1的3* ，
1728決， 1943 and 2013 present發社 the highest yie工是s ， al攏。 st doublin惡 the 
productivity of Zornia latifolia CIAT 728 an是 9199 and P. phaseolo主des
CIAT 99∞ The 互諒前三』立在?古長文 ("h") val聞發

* Co臨ponent諮 of C在PICA cultivar. 
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Table 串Analysis of variance for grass and le島ume dry matter yields 

(lιg/ha) at 12 weeks after regτowth in the tropical well 

是raine吐 isohyperthermic savanna ecosystem. 

Source of Rainv season Dry season 

Variation DF F DF F 

GRASSES 

Location 3 7.5** 2 2.2
NS 

Rep. (Location) 9 6 

Accession i 15.2** 1 10.4* 

Location x Acces5ion 3 16.2*發 2 會 .8*

Error 9 往

Corrected total 25 17 

Yiel是 2793 276 

CV (主〉 21 26 

LEGUMES 

Location 4 45.4** 2 7.3** 

Rep. (Loca tion) 11 6 

Accession 15 1 益 .4** 22 20.1** 

Location x Accession 56 3.8*發 44 3.8** 

Error 147 122 

Corrected total 233 196 

Yiel是 1868 127 

CV (室) 35 69 

* Significant effect with 0.01 < p" 0.05. 

** Significant effect with p" 0.01. 

NS not 5í 陸nificant
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Table 9. Ecosyste臨。f tropical well drained isohyperthermic savannas. 

Adaptability Index of accessions durin串 the raíny season. 

SPE(;H;S and 
CIAT 訝。. ) 

as hk /'e 
臨

e

akw 
Mm2 

n
u
種
本

<

b s b 
z r 

、"w 

LEGUMES 
Aeschynomene histri法 9690 1315 0.0勾 NS

Centrose睡a pubescens 5126 169 7主 .4 NS 
Desmodiumgyroides 3001 :先告3 23.5 萬S

Pueraria phaseoloides 9會00 108雪 0.85 0.17 目9.2*

Sty10santhes capitata 101會 1618 1. 2B 0.23 91. 1* 
Stylosanthes capitata 1315 2872 1. 81 0.39 87. 8* 
Stylosanthes capitata 1318 2228 1.21 0.18 95.5* 
Stylosanthes cap1t位ta 1342 2323 1.岳 1 0.16 96.8* 
Stylosanthes capitata 14草草 2358 1. 64 0.31 90.1* 
Stylosanthes Capitata 1693 2597 1. 73 0.23 95.0** 
StyIosanthes capitata 1728 2622 1. 61 0.19 會5. 岳**

Stylosanthes capitata 1 會43 209晶 48.6 萬S

Stylosanthes cap1tata 2013 2877 0.93 0.31 82.0* 
Zornia latifolia 728 1112 已 1.1 NS 
Zornia latifolia 會 199 1260 1. 0~ 0.34 83.0* 
Zornia sp. 9286 1225 5會 .4 頁S

GRASSES 
血ndropogongayanus 621 3021 37.0 NS 
Brachiaria decumbens 606 2282 37.0 NS 

90% confidence interval of b around 1: Legume綴 (including on1y significant 
re草re給8ions): (0. 晶. 1. 4). 

* Significant at 95% confidence 
** Signi主 icant at 90% confidence 



shown in Tahle 9 indicate 發 variation in productivity of each mateτia1 
throughout the diff肘叩t "qu8olities of the environ酷的t" ﹒ 點笠笑話
phaseoloides with 80n "a" value of 1089 k話 DM/ha at 12 weeks of 
regrowth anð a "b" value of 0.85 shows less response to a better 
environment within the r80nge of sites teste忌， possib工y due to 
unfavor 8oble environmenta工 factors (仰仗. climate and/or biotic坊的主ch
have the tendency to standardíze it結 hehavior. on the other hand , 
most 立﹒ 主豆豆昆主主 accessíons with yiel社s close to 2500 k島 DM/ha and 
with 言nean "b" va工.ues of 1. 5 諮how a more 閥a玄ked response to 
improvements in the environment. The c1assif工cation of legumes 
according to their degree of adaptabil主ty ("b刊) and their potential 
productivíty ("a") are 諮hown in Fi在U玄e 2. 

的臨ntioned above，三﹒且已經盟， locate挂 1n the upper ri喜悅 quadra肘，
showed high productivity an這 a marke昌 response to i詔，provements 主n the 
env1ronment; whl1e 去. phaseoloid的 CIAT 9900 , in the lower 1eft 
quadrant wa8 1ess pro挂uctive and presented litt 工 e response to 
improve血ents in the environment. 

These results are consistenr with those obtained and presented by the 
participants of the second meet1ng of the RIEPT within the ecosystem 
of tropical , well-是宮ained isohyperthermic savanna suggesting that the 
metho丑。f analysis 18 satisfactory in spite of its 1imitations in 
providing exp1anations on the superior or inferior behavior of any 
access10n. 

Evaluat10ns of damage caused by d1seases show that the most important 
are: for Stylosanthes , anthracnose; fo宮扭扭且，控悟2語也 scab an謹

學認組挂旦 leaf spot; “r 旦旦控法墊， c號盟盟笠至 leaf spot and 
盟坐監控延至 leaf bli草ht; for 且是提裝里. n棚atodes.

Based on the analysis 1t c級食 be tentative工y concluded that the most 
挂isease reslstant 1egume an這草rass accessions 8re: 

主.對話已玉是 (1315 - 1318 - 1342 你 1的3 鯽 1728)
S. 皇位經提豆豆"ta吋主。11 (2031 - 10136) 
S. macroceph峰1a
C. 旦坐坐投笠空空 (5065)
P. Phaseoloides (9 會00)

Z. brasiliensis (7485) 
主﹒ 鑫更主主旦旦旦 (621) 
B. humidlcola 

Results sho甘 signiflcant damage du怨 to suckin在 insect 悠 for the genera 
sty10santh帥， Zo盟主笠，早些且給盟主制d Bra些話豆豆 next in importance 
叫阿 chewin惡 insects attackin草早盟主ro立2點，主控點坐旦笠， Puer笠婪的d
Brachiar1a a1交往 budworms , feeding on Stylosanthes. 

A new set of Regional Tria1s 在 and B has recently been established in 
Brazil , Co10mbia , Ecuador , Hondura翁， Mexico , Nicaragua , Panama , 
Paraguay , Peru aτld Dominican Republic (Figure 1 and Tables 2 and 3). 
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we11 Drained Isohyperthermic Savannas "Cerrados" 

It is impossib1e to define germp1asm performance in this ecosystem due 
to the reduced number of agronomic regiona1 tria1s estab1ished here. 
One of the more important advances during 1983 was the organization 
and estab1ishment of regiona1 tria1s in the "Cerrados" region of 
Brazi1 using germp1asm se1ected at CPAC-EMBRAPA. 

The 10cation of these new regiona1 tria1s A and B, to be estab1ished 
in the Cerrado area , and the most important characteristics of the 
1ocations (latitude , a1titude , annua1 rainfa11 and soi1 type) are 
shown in Tab1es 10 and 11 , respective1y. 

poor1y drained savannas 

Two Regiona1 Tria1s A (ERA) have been estab1ished in this ecosystem. 
Enough information (August 80-February 82) is avai1ab1e on the ERA 
10cated in Orocu屋， Casanare , Colombia in order to arrive at certain 
conclusions. 

Out of 11 grasses and 20 1egumes eva1uated , on1y ~﹒坦旦旦旦主主 CIAT

679 and D. ov坐立已些旦 CIAT 350 showed an average adaptation , equa1 or 
superior to "good" . It is important to point out that pastures in 
tria1 p10ts 10cated under higher water saturation and f100ding 
conditions were 10st , probab1y due to the combined effect of an ear1y 
f100d and/or 10w germp1asm adaptation. 

Germp1asm se1ected for the we11-drained savanna conditions in 
Carimagua were evaluated in "bank"* areas in Mantecal , Apure , 
Venezue'la (FONAIAP) , and Orocu昌， Casanare , Co1ombia (HIMAT/CIAT). 

* Resu1ts of a Regiona1 Tria1 B (RTB) conducted in a "bank" area in 
Orocué are shown in Tab1e 12. Mean dry matter production was 
drastica11y reduced from the first to the second year for both grasses 
and 1egumes during the period of maximum precipitation. 旦﹒捏且坐盟主呈
679 and D. ova1ifo1ium 350 were the ecotypes with the 10west yield 
reduction during the first and second year: 58 and 38% , respectively. 
Pre1iminary obser、rations show that anthracnose，旦旦旦旦旦 leaf spot , 
and Rhizoctonia foliar blight are the most important diseases. 
Thrips , mites , flea beetles , suckers , and spittlebugs were the main 
insects observed in the area. 

Tr旦E!~al Forest Ecosystems 

The two major forest ecosystems (rainy and semi-evergreen seasonal) 
have 16 RTAs and 44 RTBs. Regional Trials 血， established for more 
than one year , are located in Itabela , Brazil; Leticia and Florencia , 
Colombía; Nueva Guinea , Nicaragua; and Pucallpa , Peru. 

The sites and grass and legume accessions , eva1uated in RTB and 
included in a combined analysis for this ecosystem appear in Table 13. 

* 有豆豆瓦區區" - areas that do not flood in the poorly-drained savannas , 
known in Brazil as "Teso". 
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Table 10. Netwo玄k of Re思主onal Trials in the Cerrados of Brazil 

EMBRAPA“ CPAC-CIAT. 

LOCATION LATITUDE ALTITUDE PRECIPITATION 801L TYPE 

(m) (llIlll ) 

M詠cap革-AP 訝。 3' 指 15 2500 OX1S0L 

Bõa Vista-說:主 3"15' N 90 17有8 OXISOL 

Balsas-MA 7" 2} '53" S 190 1566 OXISOL 

Eliseu Hartins-PI 旱。 12 種 30" s 210 900 OXl SOL 

Barreiras-BA 11 050' 5 479 1020 ENTISOL 

Vilhena“ RO 12 0 44' 5 600 200日 OXISOL 

Planaltina-DF 15"35'3口" g 1170 1570 OXISOL 

Jaciara-l哇T 15"35'3已" S 219 1700 OXISOL 

C品iânia-GO 16"41' s 730 1443 OXISOL 

Felixl會n這ia勘HG 18"45'52" S 614 1100 OXISOL 

Camapua-MS 20"28'00" s 55學 13雪岳 ENTISOL 

日益。 Carlos-SP 22 0 01' s 854 1495 。芷ISOI
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Table 11. Network of Regional Trials 1n the Cerrados of Brazil. 

LOC血T10茁 STATE RESPONSIBLE 歪扭STITUTION TYPE OF PLANTING DA TE 
TRIAL 

Felixlândia MG Nuno Sousa Costa EPAMIG RτB Octobe宮， 1983 

Campo Grande H日 Arae Boock EMBRAPA RTB Octobe主， 1警告3

Vilhena RO Carlos A. Con~alves EMBRAPA RTB Octobeγ ， 19串3

Barreiras BA Luis Alberto Borges 

de Alencar EPABA RTB November , 1982 

Sao Carlos SP Favlo Teoto室主 io de 

Olivera UEPAE RTB October , 1983 

Go 1ânia GO Harcelino Sobr主nho EMGOP血 RTB Octobe宮， 1983 
、GmA Jaciara 的T Gonçalo Sabino Lobo EMPA RTB 。ctober ， 19惡3

Bõa Vista RR Vicente Gianluppi 官MBRAPA!UEPAT RTA!RTB May , 1 會83

P工ana主tina DF Carlos Ma惡no Ca四pos

Da Rocha 般IBRAPA RTB }}ecembcr , 1982 

Macapá AP Fr;蓮的cisco Jos互 Camara 

Fi器ueiredo UEPAT 誼TA!RTB Octobcr , 19器3

Balsas MA Carlos Alberto Dos 

Santos EMAPA RTB Oc tober , 1983 

Valença PI Gonçalo Moreira Ramo怨

José Carlos Machado 

Pi磁entel UEPAE RTB Octobe霄， 1983 

Capinõpolis MG Claudio Prates Za章。 CEPET-UFV RTB Octobe豆， 1賢思3



τable 12. Mean production (DM kgfha 品t 12 weeks) of grasses an往
legumes in the poorly drained saV8nna ecosystem planted 
1n higher well drained terrace , Orocu迢， Colombia. 

SpEC工ES 技axímum Precipítation Minímum 
and Precip. 
CIAT 誼。.

lo.Yr. 2o.Y玄. lo.Yr. 

GRASSES 
AndropOBongayanus 621 3462 惡73 忌。廿
Brachiaria 益ecumbens 岳06 l揖97 3岳 i 240 
Brachiaria decumbens 6131 ♀50 

Brachiarla 司yctioneura 6133 2725 959 430 
Brachiaria humidicola 679 4340 1820 293 

LEGUMES 
Centrosema arenarium 5236 891 383 
Centrose回a bras11ianum 5055 1025 248 370 
Centrosema brasilianu羽 51 惡毒 2219 309 4毒 3

Centrosema brasilianum 5234 1853 200 39毛
Centro愁。ma brasilianum 5247 已83 230 
Centrose揖a macrocarlpum 5065 2105 133 282 
Centrosemapuhescens 5050 26晶 185 166 
Centrosema pubescens 5053 326 120 148 
Centrosema pubescens 512岳 126 170 100 
Centrosema sp. 5112 254再 已85 310 
Desmodium gyroides 3001 3581 742 14岳

Des澈。是iu扣 ovalifo1ium 350 3796 2340 ð已
Puerar主a pha弱eo1oides 9900 3378 926 240 
Stylosanthes capitata 1019 1358 270 120 
Stylosanthes capitata 1315* 2046 547 140 
Sty10santhes capitata 1318* 3486 在 17 133 
Stylosanthes capitata 1342 2010 惡毒G 會岳

Stylosanthes capitata 1405 22忌。 576 273 
Stylosanthes capitata 1441 2252 606 156 
Stylosanthes capitata 1 岳93* 2944 690 143 
Sty10santhes cap i.tata 1728* 2009 765 83 
Stylosanthe經 capitata 2044 1844 49ι 115 
Stylosanthes capitata 2310 1120 己26 32岳

Stylosanthes leiocarpa 10喜7 2080 20毛
Sty10santhes guianensis 

"tard主。tI 1283 1617 511 800 
Stylosanthes macrocepha1a 1281 1627 170 150 
Stylosanthes macrocephala 1643 1627 93 
Sty10santhes 回acroceph~這1a 2039 1597 73 
Stylosanthes macrocepha1a 2061 1976 150 在5

Sty10諮anthes 盈acrocephala 2093 753 65 
Stylosanthes macrocephala 2133 9毒害 1忌。 225 
20m圭a brasiliensis 7485 1255 270 

* Components of "CAPICA" cultivar. 
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Table 13. Locations and ecotypes cons主dered for the combined 

analysis in the RIEPT's tria王金， in tropical forest 

ecosystem (1會79-1 會82).

GOUNTRIES AND LOCATIONS COMMON ECOTYPES 

llOLIVI在

Valle de1 Sacta 

Chipiriri 

BRAZIL 

Barrolândia 

COLOMBIA 

GRASSES 

但史經笠豆豆矗笠控豆豆 621

器官achlaria decu盟bens 606 

Panicu扭扭aximum 6。在

San Isidro 

LEGUMES 

J\eschvno聾發ne histr主x 會690

告且必豆豆豆豆些虫學盟 10ca1

坐監立法旦旦控控捏捏 438

calopo且;onium mucun叫ides

生笠戀笠史眼聽話竺 3001

控盟世主旦旦控竺些組已旦控 34事

Desmo是ium ovalifolium 350 

Qui1ichao 

Caucasia 

Puerto As!s* 

COSTA RICA 

yp ua yH 
E
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Pueraria phase.oloide.s 會會00

Stylosanthes 盟主經盟盟主 136

5tyl帖闊的的型結扭扭豆豆 184

$tylosanth棚里監聽ta 1097 

Stylosanthes 旦笠益結主 l約5

Zornia latifolia 728 

Tarapoto. COPERHOLTA 

Tarapoto , Porveni主
Tarapoto , ESEP 

Pucal1pa* 

Yurimaguas* 

TRINIDAD 

Centeno 

IJNITED STATES 

Hawai主

VENEZUELA 

Guachi 

* Consi是ered only fo宮 the dry season. 
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Tab1e 14 show發 the resu1ts of the a安lalysis of yield variance for 
grasses an是 le串U鐘倉s during 臨&草it蠶豆且聽 an是 觀ín主.mum precipítation periods. 
For the maximu臨 prec圭pitation eva1uations , the grasses (主﹒扭捏捏E
CIAT 621 , B. decumbens CI血.T 606 and P. 間a芷imum CIAT 60品) show 
dífferences <打前清γin productivity. Differ間ces were a1so detected 
among locations (P <0.01). However , the ínteraction was not 
significant , indicating re1ative grass performance is consistent 
throughout the different 10cation8. On the other hand , legumes showed 
differences (P < 0.01)是urin草 this períod , among 10cat10n8 , among 
accessions (P< 0.01) , and 是ifferent re1at1ve performance怠 (P < 0.01) 
from one 10cation to anothe言. showín草草reater perfor當ance spec1f圭c1ty
than 喜rasses 1n this ecosyste誼.

The ana1ysis of variance for the 回1n1t恥1m precipitation per10桂 shows

differences (P < 0.01) among locations for grasses and 1egumes. 
Furthermore , differences among accessions and 10cation x accession 
interactions (P < 0.05) were found. .These resu1ts suggest that during 
this period , even grasses exhibited different re1ative performances 
among 1ocations , and ind主cate the presence of conditions throughout 
the 主ange of 1ocatlons and within the 挂ry period , affectln草 in

是ifferent ways the 1egu觀es an哇 the three 惡rasses evaluated. 

Tab1e 15 shows yiel是 averages by 10cat10n, separating maximum and 
聽i室主主血um precip1tation per圭ods for grasse移 and 1egumes. 

1n these ecosystems , with overa11 climatíc conditions during the 
maximum and minimum precipitation periods less extreme than tho緣份
savanna ecosystems , forage plants can grow throughout the year. 
Reduction in productivity fro血 the rainy 發eason to the 祖inimu臨

precip主tation period was approximate1y 24%. 10 specifíc location悠
悠uch as Napo an，這 Puyo in Ecua惡。宮. for 發xa酷p1e ， yiel位是uring the 
minimu~眼 precipitation period was superior to that du玄主ng the 器axit變包給
precipitation period. This was part1y due to the excess圭ve
prec圭pítation and 10wer radiation durin在 the rainy season and 
contrasts stτong1y with performance in the savannas. 

in 

Mean yield values "a" of the accessíons under study are recorded by 
10cations 1n Tab1e 16 for the maximum and min1mum precipitation 
periods. These values were taken from the adaptability analysis , 
。，btained by regression between the adaptability index* and yiel是 (kg
DM/ha , 12 weeks after re囂rowth). 主s expected ，車rass yíelds were 
hi聽她言， being 主﹒車主主盟蛇口AT 621 the outstandin車 accession.

The 攏。st pro是uctive le草糊糊腦控主﹒盟主盟坐公車 CIAT 136 and A﹒桔紅五經
CIAT 9690 , with 12 weeks regrowth yiel是s close to 3000 kg DM/ha. D. 
位認錯豆豆 CIAT 泌的， D. ovalifo1ium CIAT 350 , P 勵 phaseoloides CIAT 會900
主﹒給世虫也 CIAT 1097，茹苦玄了土豆豆豆主主主 CIAT 728 rated next with 12 
weeks regrowth yields of approximately 2200 kg DM/ha. 

血aximum

histrix 
shown in Table 16 , for the 

With the exception of 主e

Adaptability indexes "b" are a1so 
and minimum precipitation periods. 

10cation" 
57-吾吾; and 

Adaptability Indel乏認 Hpro謹uct圭vity potentia1 for each 
(see Trop1ca1 Pastures Pro惡ra距 1雪81 位咱也a1 竄傘port ， pp. 
書告終morias 11 Reunión 謹發 1a 亞lEPT ， pp. 4立學ω冉47).
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Table 14. 在na工ysis of variance for the dry matter production 

(kg/ha) at 12 weeks of regr。當th of 思rasses and 1但在服服e

in the tropical rain fore忽t ecosystems 

Source ot 
Variation 

GRASSES 

Location 

Rep. (Location) 

Accession 

Location x Accession 

囂rror

Corrected total 

Mean 

CV (%) 

LEGUMES 

Location 

Rep. (Location) 

Acce移sion

Ra iny sea，忌。n
DF 

13 4.3** 

37 

2 3.2* 

20 1.晶宮$

57 

129 

6356 

63 

15 32.2** 

42 

12 18.6女女

Location x Accession 152 3.7** 

Error 406 

Corrected total 革27

設ean 229冉

CV (%) 53 

F 

* Signif ican t e f主ect with 0.01 < P 4 0.05. 

** 8i串n1f icant effect with P4 0.01. 

NS ; Not 8i惡Z毛主ficant.

車2

Dry season 
DF F 

17 23.0** 

47 

2 3.8* 

26 2.3* 

毛7

159 

4!!20 

37 

17 18.1 ** 

47 

12 1再 .9*袋

1吾吾 3.6** 

436 

678 

2004 
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Mean production by location in the tropical forest 
ecosystem. 

15. Table 

Dry Matter Production 
滋aximu血 precipit • 

Grasses Legumes 
Location 

BRAZIL 
Barrolândia 1061 

1098 
1539 

1251 
2331 

836 

2211 
忌。3岳
11會3

1869 
2309 

5679 
10084 

COLOMB1A 
Caucasia 
。lilichao
Puerto 血s16

COSTA RICA 
San 1si性宜。

2529 

高 185

1803 

1612 

1090 
3448 

5873 

34雪3

9158 

單位L1VIA

Chip主主irí

Valle de Sacta 

1495 

4810 
4365 

2733 

8879 
78岳草

590 

4221 
3646 

5惡 18

8712 

ECUADOR 
El Napo 
El Puyo 

1130 10316 14再3
15串岳

10450 
盟主CARAGUA

莒ueva Guinea 
El Recreo 

821 
1會 11

526 
823 

1393 

1350 
3610 

702 
7告 1

280雪

1354 
1226 
6串2

2631 
5437 

938 

PERU 
Tarapoto , COPERHOLTA 
Tarapoto , ESEP 
Tarapoto , Porvenir 
趴問allpa

Yuri甜乏主皂uas

TRINIDAD 
Centeno 308臨11742 3943 岳976

UNITED STATES 
Hawai圭 2198 5717 5吾吾1497 

VENEZUELA 
G也achi 1809 6094 5203 9796 

2位。再4820 22會再635岳Mean 

思 l 再

83 

2014 760 4461 5% 
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Table 16. A挂aptdfikty TM缸， b , of the legumes and 揖玄asses access土on約 1n the tropícal forest 
ecosystem~. RIEPT's tria工5 ， 1979-1982. 

Peγiod of Period of 
maximum prec1pitation minímum precipltatíon 

Ecotype a .b 5b 
b 5b 

2 a r 
(kg D鈍Iha)b (克) (kg DH/ha) 

LEG缸子1ES
句 NS

在. histrix 9品 90 2911 1. 83 0.24 83** 3412 
C. mucunoide忠 co晦汪室主 1233 O. 占 1 昂 .12 51* 1341 0.71 0.13 75** 
C. pubescens co扭這n 1080 0.28 。鬧。9 49* lO串4 0.4再 O. 14 

pubescens 438 1450 0.40 0.11 48* 1165 9 
及-gyro泌的 3001 2237 0.78 0.20 57* 171 日 1. 21 0.23 已9**
D. heterophy11u甜 349 1303 O. 草草 0.16 毒草次 834 0.42 0.13 40* 
D. ovalifolium 350 2296 0.78 0.16 63* 2093 O. 晶串 0.23 34* 
P. phaseoloi品es 9900 1992 。 .53 日 .14 3的身 171 3 0.70 0.13 63有

。毒e品
S. capitata 1097 2033 1. 29 0.14 $雪** 2297 1. 51 O. 1 9 且可*決

S. capitata 1405 1889 :“ 1 已 0.14 84** 1259 1. 0毛 0.23 59* 
S.suianensis 136 3497 2.07 。擱 37 72** 2769 1. 46 0.33 57* 
5. guianensls 1 眉毛 334l, 1.昏 2 0.09 會7** 3296 1. 89 0.4日 主斗*

Z. latifolia 728 2778 1. 39 0.21 77** 1903 l. 15 0.32 47* 

GRASSES 
A.zayanus 621 7413 0.70 0.29 32* 4582 0.7ι 0.13 66** 
B. decumbens 606 5321 仔 .44 刊 .18 33* 在 764 1. 11 的.1l 87** 
P. maxi給um 6日4 5452 1. 02 0.42 1.9女 37日早 。 .82 0.17 72** 

a/ 95% confidence intcrval of b aroun這 1 : 
Legumes , max. precípít仿仁 ion (0.69 , 1. 31) 
Le草叫nes ， min. precipitatíon 線 (0.63 , 1. 37) 
Grasses , max. precipitation 省 (0.5卒， 1. 46) 
Grasses , min. precipitati肘1 = (位 .78 ， 1. 22) 
See equatíon (3). 

bl At 12 weeks of regrowth. 
* Significaηt regression at 95% of confidence (0.01< P 這 O.

** 5i缸nificant re惡ression at 90% of confidence (1'", 0.01). 
NS Not signíficant. 



CI必事690 and 主﹒經些單盟主 CIAT 438 all yíelds were sígnificantly 
different 挂uring the dry period. These "b" values , as was the case in 
the savanna and only during the raíny season , ten益 to be greater when 
the average productivity reached by the ecotype i8 higher. For 
example 主﹒盟控笠盟主主 CIAT 136 and 184 , registering the highe翁 t yield 
levels , a1so have 缸reater "b" values during both periods. 主室主鈴tea吐，
頭ater i. a1s with 10wer pro公lctivíty (旦﹒ T\eterophylh革前 CIAT 349 , C. 
pube丘盟主 HCO酬的鈍") have relatively 10w "b" vi!lues. This 刺耳gests ，
once more , that for thís type of 惡ermplas間. a益aptabílity and 
productiv圭ty are positive1y re1ated. 

Figure 3 shows the c1assification of 1egumes by forest ecosy級tems;
using the sa臨e method by quadrants. As mentioned previous1y , ecotypes 
呈﹒駐坦虫草延主 CIAT 136 and 184 show greater productivity and a marked 
response to environment changes durin臣 the maximum and 思ini咒lum

precipitation periods. Z. 1atifo1ia CIAT 72學 and S. capit 是些主 CIAT 
1097 are legumes with inte女單草哀e performance. 流'e 1蒜苔r maintains 
its productivity throughout 忌。th seasons and increase發 its response to 
the environment 是uríng the rainy seaSOn and 工e發s product圭ve duríng the 
period of minimum p主ecipitatio鈍~ when íts response to the env圭ronment
18 reduced. P. phas巳oloides CIAT 9會00 ， D. ovalifo11um CIAT 350 , C. 
里史竺竺學'，cohoaw7頁玄 con玄istentlý fout;'，益石τhe 1eft q給adrant d;i'rin惡
the 會，aximu羽 and minimum precipitation perio是s ， with pro挂uctivities
be10w average and 10w response to environmenta1 chan且給s.

Eva工uation of dama草e caused by 是 iseases indicates that the most 
主，mportant are: 旦史巨單位至 1eaf spot and 扭扭旦控草草 foliar bli草悅， for 
對旦旦旦控; s制11 1eaf and root nemato缸， for De到盟主盟 spp. ; 
必區里拉提 scab and 豆豆豆豆扭扭玉立 leaf spot for 全聽起全詰色旦旦 and
rust for Zornia spp. 

From the ínformation col1ected , it can be tentatively concluded that 
the 1e皂ume and grass accessions with h1gher resistance to diseases 
are: 
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日ith respect to pest怠， the insect 惡roups most frequently p玄esent in 
this ec08yste甜 are: sucking insects , chewing insect傘， budworms , 
stemborers , and flea beetles , attacking r重aínly species of 
Stylosanth巴 s ， Zornia~ Centrosema , Desmodiu髓， Pueraria , and Brachiaria. 

C冶mbined ana l'γ經1s for ge玄蹄plasm common to the tropical savanna and the 
tropical forest ecosystems 

In order to obta1n information on the performance of germplas輯 tested

ín the RIEPT , not on1y within each major eco8ystem but a180 in the 
ecosystems consi益ered (isohyperthermic tropical savanna and tropica1 
forests) ，這ry matter production (k在/ha ， 12 weeks after regrowth) was 
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measured for two gra間 ecotypes 役，但2號豆 CIAT 621 and B﹒星紅旦些盟主
CIAT 帥的 and six legumes (主﹒主設立主主 CIAT 9690 , D. 旦旦紹給 CIAT
30叭，主﹒ phaseo1o泌的 CIAT 9900 ，主﹒錯位住旦泌的，主﹒史性話已豆豆豆 CIAT
350 and Z. latifolia CIAT 728) i.e. , those ecotypes common to the 
口ia1s conductedτ~both ecosystems (Table 17). 

This analysis indicate是 that for 草rasses (Table 18) , average 
productívity in both ecosystems 品iffe玄s (P< 0.05); duríng the 混aximum
as wel1 as during the mi民主組u器 precipítat10n periods , with yie1d 揖eans

dur主ng the latter períod of 5120 and 27岳 k惡 DM/ha ， 12 weeks after 
regrowth , for the t 玄opical forests and tropical savanna紋，
respectively. During the 甜aximUl起 precípitat10n per1od , these 觀eans

were 6742 and 2040 kg DM/ha , after 12 weeks. 日ndoubtedly ， these 
results partial工y explain the higher pro是uctivity levels obta1ne是 1n
the trop主cal forest ecosyste激s ， even wíth m主nimum technology and 
management leve1s. To explain this greater productivity in the 
tropical forests the following production factors must kept in mind: 
(a) tendency towards better soi1 fertility in the foτest ecosyster醋，
(b) 1e街s seve宜發臨inimum precipitation period , and (c) less pressure 
due to biotic factors. 

For legUl蹄怒， however , the statistical a忽忽lysis (Tab1e 17) does not 
detect differences in productivity amon惡 ecosyste祖s during maxi閉ium
precipitation periods , even though product主on averages were 2463 an是
1469 1ι草 DM/ha ， 12 weeks after re露rowth ， for tropical forests and 
savannas , respective1y. This 尬處y possib1y be due to the ve玄y marked 
是ifference (P < 0.01) between 1ocations within each ecosyste間﹒ on the 
contrary , during 盟inimum precipitation periods ，學ignif主cative
differences (P < 0.05) were observed 1n the overall pro你的ivity of the 
two ecosystems: 2061 and 91 k辜被D/ha ， 12 weeks after re草rowtl豆. for 
tropica1 forests and savanna怠， respective1y. 

The fact that the differences found amon車 locations within ecosyste總a
are , in a11 cases , equal to 0玄草reater than those among ecosystems , 
and that these differences sometimes are coverin草 up the effect of the 
ecosystem on the statfst圭cal analysis , suggests that other factor發
such as 50i1 ，是rainage ， topog主aphy ， biotic elements , in addition to 
the c1imate parameter curre說t1y considere益，發hou1d be used to better 
define the ecosyste亞s and their 怠ubecosystems.

The accession x ecosyste徑 interaction was not significant in a11 
cases ,. e滋cept for legumes during the rainy season; this significant 
interaction 1ndicates perfor盟ance among the legumes to be relati、rely
different when exposed to the different ecosystems. 

Future 血ctiv主ties

A new 1ist of RTA and RTB has been made official during this year. 
Th土s will allow the RIEPT to increa怒e the number of regiona1 trials in 
order to eva1uate the range of ger抽plasm adaptat主on with a 8011挂
extrapolation basis. 

With 玄espect to Regional Trials C and D (RTC , RTD) , the first step話
have been taken to est治blish a 問.ethodological basis to esti聽ate
characteristics such as pasture stability and pcrsistence in small 
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Table 17. Mean production (DM kg/ha at 12 weeks) of 草rasses and 
legt五mes in both the ecosys主e聽怠。f tropical forest an晶
tropical savanna. 

Ecotypes Rainv Season D:思主旦旦n

Fore終t Savanna Fores主 Savanna 

GRASSES 

主-sayanus 621 7845 20!l Y 4771 220 

B. 尋ecu血Lbens 606 551在 19孽。 548岳 331 

LEGUMES 

在. histrix 9吾吾G 2會$再 1523 36益主 171 

互-gy1:0泌的 3001 2304 1229 1801 83 

D. ovaltfolium 350 2323 1228 2068 G 

P.phaseo10i是es 9900 1 事 19 1116 16會8 34 

S. capitata 1405 2247 2593 1427 161 

Z. latifolia 728 296雪 1072 2062 會7

草草



Tab1e 18. Analysis of variance for the dry matter product~on 
(kg/ha) at 12 weeks of regrowth of germp1asm tested in 
both the ecosystems of tropical forest and tropical 
isohyperther詣ic savanna" 

Source of 
Variation 

Ra主ny season 
DF F 

GRASSES 
Ecosystem l 5.7* 
Location (Ecosystem) 16 4.1** 
Rep. (草cosystem x Locatlon) 在5
Acces~豆豆on 1 4.3會

Ecosyste血 x 主ccession 1 0.7NS 
l,ocation x Accessíon (Ecosystem) 1S 
Residue 43 

Corrected Tota1 122 

Hean 605也
CV(草) 拉拉

L義GID哩ES

思cosystem i 1. 2NS 
Loca tíon (Ecosystel器〉 18 18.6** 
Rep. (Ecosyste臨 x Location) 50 
Accession 5 3.5** 
Ecosystem x Accession 5 5.7** 
Location x Access!on (Ecosystem) 81 
Residue 212 

Corrected tota工 372 

Mean 2276 
CV (%) 50 

* Significant effect with 0.01" P<; 0.05 
** Significant effect with p" 0.01 
NS= Not signific犯nt.
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Dry 悠悠ason
DF F 

l 4.9* 
19 18.5** 
52 

1 3.51'5 
1 皂 0.4NS 
1 島
4岳

138 

4493 
30 

1 3. 雪合

1 會 8.8* 
53 

5 5.6** 
5 1.2NS 

81 
212 

376 

1串位。

學草



plots and to evaluate the presentation and discussion of project 
proposals on the recently established RTCs and RTDs in the R1EPT 
(Figure 1 and Tables 4 and 5). 

A work meeting sponsored by 1N1PA-C11D-C1AT will be held (October , 
1984) to define the general objectives for the RTDs , the experimental 
variables to be measured , and their analysis. 

1n addition , a course will be held in November-December , 1984 in 
Gualaca , Panam互 on introduction , evaluation , and production of forage 
germplasm seed for M呂xico and countries in Central America and the 
Caribbean. 
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ENTOMOLθGY 

During 1983 , the Entomology Section of the Tropical Pastures Program has 
continued its research activities consistent with the ohjectives 
proposed since 1977: 

a) germplasm evaluation in the different categories , in search of 
resistance and/or tolerance to the insect pest attack including 
germplas血 under evaluation in the regional trials; and 

h) development of specific research projects in relation to those pests 
considered limiting to forage production. 

GERMPLASM EVALUATION 

Germplasm evaluation for resistance and/or tolerance to the insect 
attack continued in Carimagua and various regional trial sites. 
Evaluations produced an insect inventory for CPAC , CEPLAC and in a S. 
capitata trial in collahoration with EPAMIG , in Acau屋， MG , Brazil (Tahle 
1), 

SPECIFIC STUDIES 

一During 1983 , efforts were intensified to understand hetter the 
spittlehug complex , the most important pest affecting grasses in the 
A血erican tropics. To this effect , research was organized in the 
following manner: (1) greenhouse and lahoratory studies; (2) studies at 
the farm level in the Colomhian Llanos Orientales; and (3) studies on 
the performance of grass germplasm in relation to the attack of 
different spittlehug species in various ecosystems of Central and South 
America. 

Greenhouse and lahoratory studies 

An intensive evaluation of grass germplasm of the genus Brachiaria was 
initiated during the 1983 and studies were carried out on (a) feed~ng 
preference of adults , (h) oviposition preference , (c) capacity t。
recover after damage , and (d) effect of spittlehug attack on nutrient 
concentration. 

Feedin頃 preference of adults 

Based on results from previous years , demonstrating that the insect 
causes more severe damage in the adult stage than during its nymphal 
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Table 1. Insects re臣istered in Brazil (Acau眉， CPAC , CEPLAC , 1982叫:賢思3) • 

Insect-Pest 

LEGUMES 

Order都Family Host Habit Site 
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Tab 工e 1. Contínued. 

GRASSES 
Tnsect-Pest Order-F為鴨ily Host Habit Site 

Dlabrotica pos.(viridula) Coleoptera-Ch宮yso說e工idae B. decu揖ben發 Foliage eater Acau互-CEPLAC

Diabrotica sp. Coleoptera-Chryso血elidae B. decu盟lbens Foliage eater CEPL血C

Cerotoma sp. Coleoptera-Chryso甜elidae B. decumbens Folia惡e eater Acau孟

Lagría villosa Coleoptera-Lagríidae B. decumben發 Predator CEPLAC 
Deois flavopícta Homoptera-Cercopidae B. decu臨已ens Sucker CEPLAC 
Deo i. s schach Homoptera如Cercopidae B. decumbens Sucker CEPLAC 

。跡， B. humidicola 
Ceresa vistolus Homoptera“ Membracidae B. humidicol我 Sucker CEPL主C

Ceresa sp. Homoptera.耐Membracidae Nati、re pasture Sucker CEPLAC 
Plesiommata molicella Homoptera偏Cicadellidae B. humidicola Sucker CEPLAC 
Hortensia s圭亞ilis Homoptera-Cicadellidae B. humidicola Sucker CEPLAC 

B. decumbens 
Apa囂。nalia ser揖ana Ho臨optera-Cicadel1idae B. decumbens Sucker CEPLAC 
Tetrazonia cribata Homoptera-Cicadellidae B. decumbens Sucker CEPL血C

挂elochara co臨nunis Ho攏。ptera“Cicadellidae Pasto nat1vo Sucker Diamantina 
F.uchistus sp. He觀iptera岫Pentato觀主 dae B. decumbens Sucker Acauá 
sp. Hemiptera “ Rhodolidoe Pastoηativo Sucker CEPLAC 
sp. Hy鴨enoptera-For距icidae B. decumbens Foliage eater CEPLAC 
sp . Neuroptera-Chrysopídae B. decumbens Predator Acau草



stag怠， it was de c:ide正I to start by studying adult feedin車 preference. The 
trial was carrie是 out under greenhouse conditions in CIAT-palmira , usin草
fine-screen cages and giving the insect the opportunity to select 
freely. Each cage had 200 adults. After ten days , the insects were 
removed to measure the respe c: tive damage using the following scale: (1) 
without damage , (2) slight damage , (3) moderate damage , (4) severe 
dama草e ， and (5) plant death. 

Results in Table 2 show variation regarding damage caused by adults 
among different accessions of Brachiaria spp. These results are 
consl丑ered promising in the search for germplasm resistant and/or 
tolerant to the insect. As a 吉esult ， field studies have been 
established in different locations in order to comple扭ent the 
information obtaine是 in the greenhou結e.

capacity of several accession怠。f Brachiaria spp. to recover after 
<iamage caused by adults 

One of the most important characteri給tics of a grass , besides its 
resistance to the pest , is its capacity to recover after da盈a在e ，

measured by biomass production after lnsect 在a阻age. This experi阻ent was 
carr1e垂 out in sc玄eenhouses at CIAT-Palm1ra. Results índicate益 (Table
2) that those accessions selected as promis1n臣， in general , show a 
"good" capacity to recover , with the exception of B. hu祖idícola 6709. 
which showed a "regular" capacity , very s1milar to-the乏高高1， B. 
坐型企旦旦 606. The best response was given by !. br些單些主 66在8. It 15 
worth not1c1ng that of the Brach1ar1a spec1es beíng evaluated , B. 
世些且也主 represents 67% t苦苦al specíes selected for this­
prelimlnary screening trial. 

oviposit1on preference 

Thís study was conducted u犯der greenhouse condítíons using n1ne 
accessions selecte是 as pro臨isin窮 with respect to resistance to 
spíttlebug (Table 3). Resu工ts ind1cate considerable var主at主on with 
respect to oviposítion preference. Brach1aria brizantha CIAT 66惡6 was 
least prefer咐 whíle B. brizantha 62否7高ichl豆志丹Ield condítions 
1s not da話aged by the insect , was the 誼。st preferred. Th圭s sítuat10n 
see忍s contradictory. It 1s possi草工e that the capacity of this 草rass to 
produce foliage could offe玄 a 頭icrocli亞ate favorable for ovipo忽ition.
Specif主c tríals are currently in progress to character圭ze each accession 
selecte廿 in relation to ovipo認1tion preference. 

Chemical analysis an，在 study of the effect of spittlebu氣 attack on 
concentratio啊。f nutr1ents 1n the grass 

This study (Table 4) showed that the plant's nutrient concentration 
apparently does not seem to be affected by the damage caused by the 
adult spittlebug . According to observations under field conditions , 
forage 1s not consumed by cattle in pastures where the gra紛紛 presents 
ftmo丑erate" to ItsevereH dama耳e. This suggests that tox1ns injected by 
the insect while feeding affect the plant's palatability. 
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Table 2. Feeding preference of adult spittlebug and regrowth 
capacity of Brachiaria spp. accessions under controlled 
greenhouse conditions (CIAT-Palmira , 1983). 

Accession CIAT No. 

B. humidicola 6707 

B. brizantha 6424 

B. brizantha 6688 

B. brizantha 6297 

B. brizantha 6686 

B. brizantha 6687 

B. humidicola 6709 

B. dictyoneura 6369 

B. brizantha 6294 

B. humidicola 3 679 

B. decumbens 
3 

606 

Damage/ 

Adult
1 

1. 3 

1. 6 

1. 7 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

3.0 

3.7 

Capacity to 

Re cover2 

2.7 

2.3 

1. 7 

2.0 

2.3 

2.3 

3.3 

2.3 

2.7 

2.7 

3.5 

1/ Damage evaluation scale: 1 = no damage , 2 slight damage , 3 
damage , 4 severe damage , 5 plant death. 

2/ Evaluation scale of the plant's regrowth capacity: 1 excellent; 
2 good; 3 average; 4 bad; 5 plant death. 

3/ Contro l. 
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Table 3. 趴liposition preference of adult spittlebug registered on 
捏捏且監控 spp. acces圭。鈍ns u削削1絨lde盯r c∞。a祕E宮昀oJ口l叫 gre甜e剖的Z犯1甘的T
con丑itions. CI!在lT-Palmira.

Accessions 

B. brizantha 
B. hu斑idicola

B. dictyone叫ra

B. brizantha 
B. briza友玄Z
B. decumbens 
B. brizantha 
B. hu觀idicola
B. 玄蒜idicola
B. brizantha 
B. brizantha 

CIAT 衷。.

668岳

6709 
6369 
岳424

6惡87

屆06

已297
6707 

679 
岳688

§立事4

Oviposition 
preference 

(草)

1. 7 
2.7 
2.7 
3. 。
3.0 
6.3 
9.7 

10.3 
10.3 
14.7 
20.0 

Evaluatio犯 of spittlebu民 populations on farms in the Colo回bian Llanos 
Orientales 

Research was started during 1983 with the objective of stu社y圭ng the 
incidence and distribution of 發pittlebug in the Llanos of Colo回bia.
Results obtained indicate (Table 5) that spittlebug incidence in 主﹒
全主坐坐盟主 pastures 1s related to a certain extent 叫th grass hei草ht and 
with the use of some manage組ent practices. The smal1est insect 
populations were registered 生n farms where land preparation was done 
with a turbotil1er and maintenance fertílizat主on was appli但是 in

additio耳 to adequate 皂razing treatments to keep the grass between a 
height of 25“ 35 cm. These results su草草est that if "genetic resistance" 
i8 obtaine益， use of the a忌。ve mentioned management practicès i訟 ad是ition
to use of efficient strains of the fun在us Metarhiziu租 anisopliae (see 
previous annua工 reports) ， coul是 be ideal c(兩只晶石在tsfor 立夜雨rated
control of this pest. 

The effect of several managem必ent systems and different grazing pressures 
on spittlebu草 pop咀lations in Carimagua 

The trial was start發d in 1983 using four stocking rates an挂 four
treatments includin草 different occupation sn是 resting periods in 
addition to continuous grazing. Results (Table 6) showed 垂ifferent
insect populations that could be attrlbuted to the effect of the various 
窮rszing treat臨ents; however , the evaluation perio謹 was consi是e玄ed to be 
relatively short (5 month發) for makin草 conclusion倚重 For the continuous 
grazing treatment with a stockir友誼 rate of 1.2 an/ha. the average insect 
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Table 4. Nutríent concentration 1n spp. acc怨怨終ion怨怨ttacked and not attacked by adult spittlebug 
(Zulia colo距biana) un是er co綠trolle桂器reenhou怒發 conditions (C工A堂， 19串3) • 

Ecotype Visual Eval 'f' Chemical Analysis 
CIAT 泣。. of dama惡e

A
2 H{tZqj}kw 。 K(Z) P(%) s(%) 

X A NA A NA A NA 

RES工 STANT

B. hu距idicola 6707 1. 33 1. 28 1 .串8 \.00 1. 03 O. II 0.18 0.20 0.23 
B. br圭zantha 挂毛2主 1.苦。 1.37 1. 71 1. 79 1. 79 0.16 O. 17 0.16 0.19 
B. brizantha 6688 1. 6已 1. 16 1. 62 1. 60 2.54 0.11 0.19 0.14 0.18 
B. brizantha 62會7 2.00 2.43 2.94 2.69 2.68 0.24 0.27 0.21 0.26 
B. brizantha 品已86 2.00 1. 87 1. 6日 2.12 1. 76 0.13 0.13 0.15 0.19 
B. b rizantha 岳687 2.00 1. 64 1.68 2.40 2.04 0.16 0.13 0.14 0.15 
B. humidicola 已709 2.0日 1. 69 1. 48 1. 07 1. 29 O. II 0.22 。 .17 0.23 
B. dictyoneura 已 369 2.00 1. 66 1. 82 1. 06 1. 28 0.13 0.24 0.23 0.2屆

B. brizantha 629再 2.00 1. 72 1. 46 1. 36 1. 15 0.24 0.24 0.23 0.27 

。、、2
MEAN 1. 84 1. 65 1. 80 1. 6 日 1. 73 O. 15 0.20 0.18 0.22 

SllSCEPTIBLE 
B. ruziziensis 655 4.00 2.08 1. 74 1. 75 2.17 0.22 位 .35 0.35 0.34 
B. ra益 icans 6020 4.0日 1. 46 1. 57 1. 50 1. 4屆 0.21 0.30 0.30 0.34 
Brachiaria sp. 6008 4.00 1. 75 1. 82 1. 96 2.50 0.18 0.32 0.25 0.23 
R. ruzizíensis 660 4.00 1. 41 1. 65 1.晶。 0.8會 0.21 0.23 0.34 0.3岳

耳" decu[TJ:bens 6131 4.33 2.08 1. 57 1. 83 1. 48 0.23 0.31 亞 .28 0.26 
B. ruziziensis 6419 4.33 1. 59 0.90 1. 35 1. 09 0.21 0.22 0.40 0.41 
耳 ruziziensis 656 4.33 1. 35 1. 65 1. 34 1. 8會 0.23 0.2在 0.3岳 0.36 

MEAN 4.14 1. 67 1. 56 1. 5 會 1.惡毒 0.21 0.28 0.32 0.32 

1/ Damage evaluation scale: 1 ~ no damage; 2 = 81i草ht damage; 3 唸誦。普erate dama皂位 4 ~ severe damage; 
5 Plant death 

2/ Attacked 
3/ Not attacked 



Table S. Evaluation of spittlebug populations found in B. dec~祖lbens in several far盟S

(Llanos Orientales , Colombia , 1983). 

1st. Evaluation (June) 2口過. 琵valuation (October) 

Nymphs/m2 2 2 2 
、如。

Farm Adultsl輯 誼eight of 軒ymphs/m Adultsl誼 草ei草ht of 
pasture (c給〉 pasture (cm) 

Brasi1 1 0.0 台 .0 35-40 5.2 2.9 35-40 
Guayabal 0.0 0.0 25翩3岱 0.0 0.0 40-50 
Mar草aritas 0.0 0.0 35-40 0.1 0.0 30-40 
La Plata 0.0 0.0 35“ 40 0.3 0.1 25棚30

1月1 Viento 1. 8 1. 5 10-15 7.3 1.7 2位“25
Altagracia 1. 9 1. 4 30-35 0.9 0.5 35刪40

Brasil 2 3.3 1. 7 30喵35 3.4 2.6 40刪50

El Para!so 18.2 11.7 25-30 巷 .8 5.8 20盼25



Table 6. Effect of management and grazing pressure on spittlebug 
populat主ons in B. 你的2血，be岔路， 1983. 

Treatment/ 8tocking itdults/zn2 Nymphs/zzt2 Height of 
Grazin惡 Ra te pasture (c穗}
Systern (an/ha) 

Continuous 1. 2 2.5 16.3 40-50 

Rotational 7/35
1 

2.5 2.6 13.1 30-40 
Rotational 1在 128 2.5 2.8 12.4 35儡40

血lternate 21/21 2.5 3.0 18.7 5。“60

Rotational 14/28 2.0 主 .1 1巷 .2 35-40 
Rotational 14/28 2.5 2.1 11.5 30-3至

Rotational 14/2串 3.0 1. 2 3.5 35ω4位

11 Occupation days/restin韋拉ays.

population was unexpectedly high as was grass hei在.ht. These results 
see血 to su藍藍est that 1. 2 a說Iha is not adeq也ate to 聰aintain the grass 
height low (25-35 cm). At the be草inning of the trial , the pasture had 
a height of 60-70 c電.

Rotational grazing treatments of 14/28* at a 2.5 an/ha stocking rate 
showed similar results with regard to insect population and grass 
height. However , within the sarne 惡 razing system , the lowest stockin草
rate (2.0 an/ha) resulte這 in a hi草her spittlebug population , while the 
highest stockin囂 rate (3.0 an/hal was accompanied 忌y lower insect 
populations , an忌， grass height was maintained at an acceptable level. 
As I設entioned before , although the玄e remain 甜any unanswered questions 
concerning appropriate management syste盟s and a是equate grazin草
pressures , these preliminary results indicate that w主th the 14/28 
移yste塾， the hi在.hest stockin草 rate (3.0 an/ha) gave the lower 
spittlebu草 populations in cornparison to the rest of the treatments in 
this trial. This trial wil1 continue 社uring 1會惡毒 in an attempt to 
是efíne the actual effect of management systems an彗星razíng preSsures 
on the regulatio'1 of spítt工ebt且在 populations. 

1ntroductions 工I

Since 1980 the Pasture Mana皂ement and Productivity Section's Intro-
duction 11 tríal has been under evaluatíon. Two pasture systems with 
Brachiaria decumbens and Pueraria pha筒eoloide發 as compared with the 
否蒜口lone-品Eτeen stu否認了 Results in Tabl的 7 consistently show 

* Occupation daysJResting days. 



low spittlebug nymph a當ld adult populations after the fifth year of 
evaluat10鈍，當hen the pasture have been 哩anaged at an average height of 
25 個﹒ 班。wev肘，主t 18 intere泣如草 to note that pure 註笠垃泣起
decumben怒， under the 甜言歸祖anagement conditio帥， was observed to 
always present the lowest insect populations; whi工e the protein bank 
treatment sho叫ed i終termediate populations. 位le association with 主­
phaseoloides planted 主室主 strips hoste是 the highest populations , 
even though animal productio仇 has been consistently higher in this 
pasture , as co哺pared with the other treat祖ents. These results and 
results fro四 farm evaluations , indicate that 臨aintaining grass height 
between 2S an是 35 cm by 給sing adequate 臨anagement systems and stocking 
ratef章， along with the use of some regenerative cultural practices 
(turbotil1肘， ma1ntenance fertilizati側. etc.) may constitute the 
components of an integrated spittlebug control syste盟 in the Llanos 
Orientales of Colombia. More work i8 presently in pr。在ress.

Evaluation of the Brachiaria spp. ger盤plasm

Stu桂1es were init1ated during 1會在3 on the performance of the Brachiar1a 
spp. collection in relation to spittlebug attack 圭n severa工 sites in 
Central and South A血erica. The main objective of this study 1s the 
identif1cation of tolerant a誼通 /or resistant 草er祖plasm.

In view of the i盟portance of th1s type of evaluatio袋， trials have been 
established in different ecosyste血s and locations: Colo的話 (6) ， Peru 
(4) , Boliv1a (1) , Brazil (1) , Cuba (1) , Ecuador (1) , and Pana議還 (l) , and 
further trials are planned. The f1rst results , wh1ch include evaluat10n 
of nutr1ent concentration 1n the plants , are expected for 1984. 
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Table 7. Spittle忌嗎 populat圭ons 圭n B. 且給您全錯s alone an是 with !'.. .ehaseoloides 1n blocks and 
str1ps (Car1棚嘉明) • 

Pasture 

Mean (1980-1982) 

Nymphsfzti2hdu工ts!血2
q
J
ι
 

伽純
.h 
尪

nr 
訟

vyd 
, 妳

"
>mw c 

p
z
r

丸

。

G 

Er -hu 
車
電

4Lg ea nnp 

2
J
一

。
。
一

Q
J
E
?
ι
 

1

一
頭
'.,

eg s 今
L

穹
主也

是
U

AA 

ll. dccumbens 

H 

o 

Gramínea sola 0.54 0.47 0.39 0.32 22.5 

司令 P. 1'111l_seoloides ω blocks 1. 58 1. 27 1. 29 0.84 21. 9 

+ P. phaseoloides 棚 strips 2.47 1. 57 3.11 1.主4 27.4 



PLANT PATHOLOGY 

As in previous years. the responsib11itie鈞。 f the P1ant Patho1ogy 
Section continued during 1983 in: 
1. The eva工uation of a11 草ermplasm for reaction to d主 seases in major 

話 creeníng and regional trial sites in a11 ecosystems. 

2. The identification and assess由ent of 社iseases of ger訟plasm under 
past也reεva1也ation.

3. The eva1uation and development of control measures for the most 
important diseases of promising pasture species. 

GENERAL STUDIES 

Bisease Survey 

Two new 謹 iseases were 這etecte挂吐uring 19學3. Fir發tly ， ru祭 t of 
Sty10santhes 主旦主主主 in a native population of several Stylosanthes 
specie訟 near Diamantina , Minas Gerais , Brazil. The rust i6 a species 
of Puccinia; its full identity 1s presently under review. Secondly , 
witches broom , probably caused by a mycoplasma , was detected on 
several accessíons of Centrose祖a brasil主anu甜 in Carimagua. 

Selectío咽 within the Zornia lat主fo11a C工AT 728 population for 
resistance to Sphaceloma scab 

Dur主犯惡 1980-19喜 1 ， observation仔街ade in CIAT 728 plots found 
conside:r~支ble variation ip reaction to Sphacelo搗亂 scab. Indivldual 
plants were surveyed for twelve months and selections made for further 
evaluations. Seed1ing reaction of progeny collected from res i.stant 
and susceptible p1ants correlated well with parent field reactions. 
Fiel吐 reactions of these selected progeny in Quilichao du玄ing
1982-19在3 a1so correlate吐 wel1 with the field react!ons of the pa主ents
durin草 1980-1981 with FP* 2 ，再 and 5 beíng su諮ceptib1e and FP 1 an益 3
re蕊ai忍in在 res主stant (Table l). Fiel謹 eva工uations ín Cari甜agua will 
聽a這e durin惡 19島也“1985 with the aim of selecting a Sphaceloma scab 
resistant Zornia 1ati主。lia.

Studies on the seed microf10ra of Stylosanthes 您叫間組

A student thesís project** on the microflora of seed of S. capitata 
found 23 島enera of fungi and 12 different bactería associate吐 with

seed harvested f 主om Cari阻agua and Santan吐e主是e Qui1ichao , Colombia 
(Tables 2 and 3). Fourteen f紹說草a 工 genera 電....ere co現攏。n to both sites; 
five 皂enera 法拉諾祭主呈，些且已經， Gloeocercospora，對位col主 and

* FP Plant Pathology selection 
** Diego Fernando Orozco. 
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T紋)1.e 1. Reaction of selected pro臨終nies from Zornia latifolia 
CI血T 728 to Sphaceloma scab during 1982 - 19日 3 in 
Quilichao. 

Selection Reaction 
主

Survival Yield per Yield per 
to Z Plot Plant 

Sphaceloma 車 E 

FP 1 0.9 57 2767.8 益惡7.2

FP 2 1.宮 在2 2453.2 是 52. 惡

FP 3 0.7 在3 2797.4 77主 .3

FP 在 3. 雪 3益 2545.7 10雪在 .0

FP 5 1. 毛 58 2532. 惡 313.8 

主/ Reaction to Sphaceloma: 0 =器。通isease; 5 = D的d plant. 

trichothecium- were found in Santander de Qui1ichao only while four 
genera -Leptosphaeruli間，些旦且且主旦旦，扭扭扭且主監 and 史悠按史um- were 
specific to Carimagua. Treatments includin缸 disinfection with sodium 
hypochlorite; low and high temperatures; scarification and chemicals 
were succe悠悠ful in significantly reducing the percentage of fun車主
associated with seed , however , bacterial conta甜ination WaS reduce是
more by treatment with sodium hypochlorite ánd 浴carification than by 
other treátments. Seed germination WáS considerably increased by 
8carification and te知perature treatments. 

Collaborative screeni罰單 for resistance to M叫“你gyne 單位3號主藍
the DeSI漿。是iu殼 。valifol主也盟 Zermplas聽 co11ect主on

τ'he I從ernational 控扭扭結起呈 Project (IMP) based at the North 
Ca玄olina State Unlversity in Ra工eigh 18 in the process of eva1uating 
the reaction of the D. ova1主foliU1攻 collection to major 發pecics and 
races of Root-knot n創鞠tode 也且已坐監旦主) • Results fro相 eVál愉悅。ns
of 17 配ce闊的ns have found more resistance to M. hap豆豆 (Table 4). 
There was no access10n highly resistant to a11 populations , however. 
CIAT 350 may háve a desirab1e 1evel of resístance to a11 except 捏﹒

旦旦旦笠豆豆， CIAT 3666 and 3780 were very resistant to ~.其設法位主立 Race 2 
and CIAT 3666 was a1so very resistant to 竺.1笠盟主旦旦﹒ Further 

主主;扎扎1:立自泣;dfh ta去當詰fR立:84;1::1ι:1 其孔
。valifo]ium wi11 be completed dur1ng 1984. 

STUDIES IN THE WEI.L崎DRAl軒ED 150怯.YPERTRERMIC SAVANN在S - LL泉路。s

Biseases of Stγlosanthes species 

An韋拉raenose

Since July 19況， 140 accessions of 三.能詰史豆豆主 "ta吋主。ft have been 
under eva工uation for resistance to anthracnose in Cari血agua. By 
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Percentsga of fun以制ld bact~rxa* aR叫吋叫.d 恥的 sèed of ~主注旦旦生堅主里坐坐ta harvest~d in S的<;anèt'.'t"胸部lilichao~Table 2. 
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Perc削ltage of 州學i i\t;d b叫~~ia* assoμat~d 位t1>闊別。f -''i_ty1....:..~笠哇哇豆豆 ha l'\'Table 3. 
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99.0 9.64 0.66 8.32 扭 .3355 

Mρ<1H ye:r cen也age associated with 400 seeds in each case. 

5S = Surface 5terilized. 

念
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Table 4. Reaction 
工

of 17 accessions of Desmodiu晶 ovalifol圭um to 

關jor species and races of root-knot nematode -
2 

Meloi坐位于﹒

Nematode Populations 
笠. :lncognita 眩.arenaria M.arenaria 

CIAT }!o. Race 4 Race 1 Race 2 史.javanica !!.hapla 

350* 在表 草草 MR VR HR 

3607 s 
3益。自 MR s s s HR 

2652 s S S 日 SR 

3663 s s s $ VR 

3晶磊6 SR 5 VR VR HR 

36岳8 s s $ s VR 

3惡73 5 MR s s HR 

3674 S s s S VR 

3776 s MR MR $ HR 

3780 s SR VR 5 HR 

3781 s s s $ VR 

3784 5 SR 5 控R 就R

37喜喜 MR SR MR 被R 豆豆

37會3 5 s $ s SR 

37曾在 SR MR 5R MR HR 

350A s E S s VR 

1/ De惡ree of resistance i5 base垂 on pe玄cent repro是uctíon .. 
* Insufficient replicat10紹， test ís bein惡 repeated.

Scale of evaluation: 1 = 0% repro垂uction; Hl至 2 位-1%; VR 寫 l“ 10%;

好R 認 1位-25%; SR = 25-50%; S = 50-100% 
l/ Col1aborative project 圳的 the International 控10旦旦旦旦 Project

of the Un主versity of 軒orth Carolina , Raleigh , U. S. A. 
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Octobe玄 i 告83 ， 23.6室。f accessions remained resistant to anthracnose 
(Table 仿 These inclu這erl CIAT 2031 , 2127 , 232忌， 2357 , 23紹， 2373 , 
2主 3忌， 2位4毛， 26惡毒， 2709 , 273丘， 2981 an在 10136 as the m08t pro聽ísin草
acce終5ion終 Evaluations of both anthracnose anrl stemborer ",il1 
continue through 1984. 

Table 5. 

SPECIES 

Reaction to anthracnose of 107 accessions of S. guianensis 
tlcommon" and 140 accessions of S. 盟主旦旦18 'fTta叫芯押了?…
Cari四agua from September 1982 to October 19 日 3.

ACCESSION 

No. 

5 4 

REACT1 0N τo A說THRACXOSE 1

3 

% ACCESS rONS 

于PZ心 工

S. 旦控堅盟主呈 common 107 78.8 14.7 5.3 0.9 0.3 

5 

G 

主﹒扭扭捏里恕 "tardio" 140 19.5 31.7 25.2 13.5 8.3 1. 8 

^ collection of 107 accessions of 主﹒起些單單恕 "cornmon付 from
Australia was planted in Carimaguu late in 1982. After one year , 
98.8% of the collection were found susceptible to anthracnose (Table 
5). Resistant accessions were found to be mistakenly identified 
H tardiosll. 

The higher anthracnose resistance of "ta玄挂 iolt type終 of 立. 主主主豆豆豆豆豆主主
in the llanos ecosystem ís now we工1 recognized an社 further evaluation 
of "亡。mIf10nP typ給s is not warrante益.

A 1a芝在e coll制tion of 主﹒主笠主笠主 has been under 們aluution in 
ζaτi站在惡u;! sínc發 1979. Du 玄íng the past four year怠， 忌。 th the 181 
accession筑 Hnd the associated Colletotrichu習混合pp 看 1S0工ates have been 
mnni tored. Ei琵hty耐 four pεrcent of the col1ection remained free of 
、2nthracno~e durin惡 four years 習h主 1e the remainder w也re sHghtly 

i 。在



affecte益 by 忌。th C. 車loeos1'orioi社es a位d C. 通e盟atiu種〈室a忌le 益) • 

是iseases detected included bli惡ht (Sclerotium rolfsii) and some 
dieback due to Botryosl'haeria ribis and ~1acro1'ho訟ina 1'haseolina (Ta已 1e
晶). lt's clear that no signifj豆豆nt chan草es hsve occurred in the 
virtual1y disease “ free status of l'宮。臨ising accessions of S. 
in Carimagua during the l'ast fo明r years. 

Other 

Stylosanthe約of Evaluatlon of diseases of 181 accessions 
且已旦旦 from 1979 to 1983 in Carimagua. 

Table 6. 

5 4 
REλCTlON 

3 2 1 。
DISEASE 

。0.5 1. 1 1. 7 12.2 惡毒 .5Anthracnose 
( Colletotrichu亞

s1'1'.) 

8 8 G 1.7 G 警告 .3
mm zm 1" im 

無L
m

。
"
、
y

r71-

te--­hl-s­obc-CA­
-
l
c
d
且
，A
-

1-O­
z
r

、
E

0.6
2 

0.6
1 

。G o 98.8 Others 

Macrophomim 媳您想起旦旦﹒

Botryos1'haeria ribis. 

The effect of anthracnose on susce1'tible ~﹒車已控哎哎笠 CIAT 13 (cv. 
Endeavour) and resistant CIAτ10136 wa6 eva1uate桂 1n pure stand at 
這ifferent p1ant紡車往ensities an丑 in associat主的叫的 A. 主泣盟us. 在t

a豆豆 eva1uation愁， 頭。 re anth玄acnose was foun謹 in CIAT 13 1n associat1on 
with A﹒革哎哎紐約an in pure sta室主d 甜苦 there wa8 no diff凹的ce between 
p1antin草 de穹的ities (Fi惡之lr詮 1). No anthracnose was fouηd on CIAT 101三毛
1n any treatment. The greater susceptibil圭ty of CIAT 13 1泣
assocí的 ion with A. 革笠設豆豆 was thought to be 是ue to the maintenance 
of a 唱ore humid microc1imate 圭n assoc主ation w1th the 草rass which coul丘
favo叫r anthracnose deve10pment and the 主ncreased 悠hading by the grass 
which could increase spore productio都 by C. 其 10eo怨por1oides and 
sub給equent dissemination and anthracnose spread. More associations 
with grasses of varying morphology wi11 be evaluated next yea r. 

Studies on the use of accession mixtures of 昱﹒ 車盟主主旦旦旦豆豆豆 to control 
anthracnose continued during 1983. By April 1983 , the advantage of 
the m1xture in contro1 of anthracnose in the su日ceptibl 佇Itcorrunonsll

CIAT 136 , 1875 and 1949 had been virtual1v 10st but wa8 still evident 
1n the susceptible "tardio" CI ,\T 1927 , with the mixture beíng 
re諮ponsible fo玄 60.5% i祖provement 1n live plant yield and a slight 
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5.0 

4.0 

Ec 。 3.o 

L用>AJ 

i也" 。E U 伺c 
<H E 2EO 

1.0 

July August September October 

Months 

• S. guianensis 0 .4 m plant spacing 

口丘 g伊u叫Jf，間a叮卸n咖?

國 S. guíanensis + A. gayanus 0.4 m plant spa叫

Figure 1. Effect of anthracnose on 丘 guianensis cv. Endeavour plan個d with and without 
A. gayanus 
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主evels of (1 3. 草案) improverr悟nt 圭n surviva工 (Tab工e 7) , with anthracnose 
4.0 in the 話lxture and 再 .7 ín the pure stand (Fí惡ure 2). 

Results of studies on varlat 圭on in pathogenieity among isolates of ~. 
z工oeosporioide~ eo11ected from this experiment during 1982-1983 
c1ear1y show the occurrence of three "races" pathogenic to two of the 
three "common" components , CIAT 136 and CIAT 1875; one "race" 
pathogenic to a11 three components; and one "race" specific to CIAT 
1875. tn contrast , a1though the most susceptible "tardio" CIAT 1927 
was affected by four "races" , only one tlrace" wa給 pathogenic to 
"tardio" CIAT 2031 and no "races" were found patho草eη主 c to CIAT 10136 
(Tab1e 8). 

The resu1ts for the "tardios" are encouragin在 aτld a new exper主.ment
100kin草 at the effect of mixtures of 益iffe玄ent proportions of th>ree
紅白措ions of S. 聽話控器恕"主前是ioH 白色T 1927 , 2031 an挂 10136 has 
been established in Car主認agua for evaluation during 1984. 

Diseases of Des!恥。dium species 

Stem-gall 犯e制atode

The Commonw嗆a1th Institute of Parasito1ogy , Eng1and confirmed the 
identity of stem-臨a11 nematode as the new gen叫后. Pteroty1enchu8 , of 
the family 血nguinida餘， unique in the fema1es havin思 large vu1val 
flaps. Thβspecific name 虫草包餃盟呈 means 草a11-form1時﹒

Pre1iminary studies on host range foun吐 that P﹒全校組淡經笠笠 was

pathogenic to 哇啦蛀虫哎喲.， inc!uding D. 些試試點泊，全﹒
tleterocarp的副主d one accession of D. 通istortum (Table 會). but 益主垂 not

affect a wide ran草e of promis圭吹草 trop圭ca1 pasture le車u點令諮 and severa1 
acce時主ons of 巨笠恕誌立恕揍紅豆豆﹒ Resu1ts 切這ate su草草棚 t that amon皂
promisiτ19 tropical pasture 1egu亞e gene凹，主﹒控坐坐就間全 is restricted 
to Desmodiu租.

Seed of D. ovalifo1ium CIAT 350 was harvested from stem-gal1 nematode 
infested p10ts. The presence of ga11s and nematodes associated with 
inf10rescences and inflorescence stems was confirmed and seed 
transmission of the nematode was evaluated in seed1ings produced fro啞
seed from these inflorescences. No galls were found in the resu1t王室主8

360 plants a1though nematodes were found in 1 日% of plants from 
mechanica11y scarified see謹 ger聽inated in the presence of pods and in 
5% of plants from mechanica11y scarifie是 see丑惡er臨inate是 1n the 
absence of pods (Tab1e 1 亞). At the same t主.me. howeve言， any natura1 
infection was e1i觀主玄lated by che聽1ca1 scar主fication (H

2
S0

4
) and 

Fura是an (Tab工e 10). 

The effect of artificial infection of germinating seeds with 怒tem珊，在a11

nematode was studied by germinating ac圭d scarified seed of CIAT 350 in 
a nematode suspension of 200 nematodes per milliliter for 4 , 8 , 16 an品
32 hours (Table 11). Percentage of dead p1ants ranged from 13.3 to 
22.9 an社 percentage of plants with galls from 8.8 to 14.8 (Tab1e 11). 
These results suggest that stem-gall nematode cou1d reduce seedling 
populations in the field which could have a 1ong-term effect on 
persistence of D﹒旦旦且包旦旦旦 CIAT 350 pastures. -1 1 
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Ta忌 1e 7. Percentage imp賞。ve聽ent in survival and 1ive plant yie1d of each 

co為ponent ac甜甜ion of SEγ108帥的開銓且給扭扭在ue to thc mixture. 

ACCESSIOKS 

10136* 

R-

2031* 1 雪有9 1875 1927* 136 

岳

% Improvement 

In Survival 
?
恥俏

，
心

1. 95 
0.5 

1.再

個4.4

9. I 

40.1 

22.7 

82.2 

13.8 

車8.5

G 

% lmprovement 

In Live Plant 

Yiel社

-20.81 

45.1
2 

30.4 

40.3 

33.7 

9 

“ 17.0 

O 

30.3 

60.5 

66.5 

G 

*豆，但按迎您主豆 "Tard宜。"

11 Harvest 1 - October , 1982 

21 Harvest 2 - April , 1983 
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3.0 
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A
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3.01 
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間
川W

2.0 2.0 
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1983 

A附加揖悶扭曲叫opme叫 in 如re stands and Mixtures of four 甜甜甜甜ble 制冊甜ions of Stylo.且nth內 guíanensis in C制ìmagua
durin曹 1982 -1983. 
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Tab1e 8. 

"RACE" 

1 

2 

3 

4 

5 

6 

Variation in pathogenicity among iso1ates
1 

of 
Co11etotrichum g1oeosporioides co11ected fro個 the mixture 
experiment in Carimagua - 1982 to 1983. 

PATHOGENICITY 

136 1875 1949 1927 2031 10136 

+ + 

+ + + 

+ + + + 

+ 

+ 

+ + 

1/ 血11 iso1ates co11ected from CIAT 2031 and 10136 were not pathogenic. 

+ = Susceptib1e 

Resistant 
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on the host ran惡e of 移te嗚嗚惡a11
ovalifoliut越.

Prelimina古Y stu注íes

nematode of Des魂。diu臨
9. Table 

您單聽您給 spp.1. 

of Occurrence a泣丑惡e藍reePlant CIAT 

Nemato挂esGa11in皂

++ ++ ovalifo工iumD. 350 

++ ++ oval主foliumD. 350 A 

++輛卡

+ 

+++ 

+ 

ovalifoliu盟

ovalifolium 

D. 

D. 

3岳66

3784 

+ D. heterocarpon 365 

十++ D. heterocarpon 3669 

++十+++ heterocarpon D. 3670 

+ ++ D. heterocarpon 3671 

+i戶

令十

++ 

++ 

heterocarpon 

heterocarpon 

D. 

D. 

3672 

3675 

令m
m叫
臨
一
插
一

u
m
U

叫
"
“
心

φ
-
b
m
紗
，
‘
阿
&
L
m

a
m
a

的

a
m

b
叫
‘b
…
﹒
診
­

r…
r…
rm 

a
-
a

…

a
呵

，
。
…
k
u
…
』
一

.... B
-
B
-
B

一

3094 

3063 

3129 ÷ 

D. 位聽話星星3001 

+ 4心disto笠tu觀D. 335 

canu扭D. 13032 

主ntortu租D. 32會 1

(abundant). (moderate); +++ (few); 村{no}; + 

1I 5 
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Table 10. 
1 

Effect of natural infection~ of inflorescences by stem-
ga11 nematode on infection of resulting plants of 
Desmodium ovalifolium CIAT 350. 

Treatment是 P1ants 
No. 

'J 、
Presenccof Dead 

Plants Galls Nematodes 
Z Z 主

5.5 8 10 

3.8 G 5 

自 G 色

10.0 8 8 

Mech. Scarification 事。

4• Pod 

Mech. Scarifícation 90 
耐 Pod

Chem. Scarification 90 

α嗨戀. Scarification 警告

令 Furadan

岳 harvested from infecte挂 p1ants that were su主veyed for presence 
of 草a118 and ne血atodes 圭亞 圭室主florescences.

21 Seeds germinated for 串串-72 hours under the various treatments. 
立1 Plant8 that died durin草 the 8 week experiment. 

Table 11. Effect of various treatments on the colonization bv stem­
ga11 nemato社c' of 草ermi訂at主ng seed and seed1ings. 

州-~‘一一自由岳 6 
會
B
h

n a 14 FZ AU a e nu 
Plants with Ga11s 

z 

NS 4 H 
SDW 4 H 
NS 8 H 
SDW 8 H 
NS 16 H 
SDW 16 H 
NS 32 H 
SDh' 32 日

NS 4 H + NaOCl 
NS 8 H + NaOCl 
NS 4 H + Furadan 
NS 8 百+ Furadan 

22.9 
0 

21. 4 
0 

20.7 
0 

13.3 

。13.3 
8.8 
7.4 

Q 

14.8 
O 

11. 1 
0 

8.8 
O 
岳

G 
o 
G 
9 
9 

1/ 豆豆豆豆區rified w主 th concentrate挂凡的反
21 Treatments: NS 1普ematode suspensioτ1-approx. 200 

Nematodes/給工
SDW '能 Sterile 是isti11e垂 water
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Eftect of burní吟。n stem-gal1 nemat。如 of 按您盟主盟

。valifolium 1n Carima嘉定1a.

Effect of burning on 8011 seed reserves and s忍耐d germinatíon 1. 

Germinat 主onSozi Seed Reserves: Treatment 

2 NO/m2 
?~ 

nu WHM 
AB BB AB 

40.9 42.2 llb。1 品 13HSR3 

41. 4 37.5 島/色2672 MSR 

23.9 26.0 1058 1293 LSR 

12. Tab1e 

Seed 移ampled to a depth of 5 cm. 1/ 

per plot. cm) l~ (15 文samples 25 

AB = After burnin惡﹒Before burning; BB = 2/ 

(3.5 AU!ha); (在 .5 AU/ha); 科SR Medium SR 

117 

AU/ha) (2.5 

HSR 給 High SR 

LSR '蠶 Low SR 

3/ 



Table 13. Effect of burning on stem-gall nematode of Desmodium 

ovalifolium in Carimagua. 

2. Seedling population two months after burning and cutting 

Treatment 
1 

Au e e S 可
4

.1 o nb 

Keserves 

Germinatíon Seeds with 

% Potential to 

qL 

S 
σ
u
m
J
h
 

們u
m

--'', 
可
自
4
.

do eN e nb 

No./IT12 Germinate 

No./m2 

旦旦些星

HSR 1160 40.9 474 288 

MSR 876 41. 4 363 276 

LSR 1058 23.9 252 13 日

旦旦旦旦

HSR 1320 30.7 405 203 

MSR 4865 23.2 1129 264 

LSR 7941 19. 1 1517 185 

1/ Seeds sampled to a depth of 5 cm 

25 samples (15 x 15 cm) per plot 

2/25one m2quadrats per p1ot 

\1 8 



Duri時 19在← 1985 ， the 祖ain objectives of studíes on P. 主投盟2史us
w111 be to 謹evelop re1íab1e and efficient screenin草 methods to 
evaluate the D. ovalifoHum germp1asm co11ection fo主 resistance and/or 
tolerance under 車lasshouse and fie1d conditions. Studies wil1 a180 be 
made on the relationship between an1ma1 tr我站p11ng and res1stance an桂
the host ran惡e of the nematode. 

The effect of burn1ng on control of stem“藍a11 nematode of D. 
ovalifoHu器 CIAT 350 1n association with B. humidicola was studied in 
collaborat主on with the An imal Management Section in Carimagua during 
1983. The effect of burnin章。n CI血T 3.5 0 and on the plant nemiltode 
a8sociation was assessed. llurning W8S found to reduce soi1 seed 
reserves , especially in One treatment due to destruction of surface 
seed , however it did not affect germ主nation (Tab1e 12). 可eedling

er信念rgence and estab1ishment was variab1e , avera臨 ing 226/m鳥 an挂
there was no apparent relationship with stockin惡 rate (Table 13). 
contra終t ， cutting x stocking rate treatments showed consi是erab1y
higher 8011 seed reserves and 10wer seed germination at 10wer stock l.ng 
rates which possibly reflec怕是 the deposition of much i甜nature seed on 
the 80i1 8urface durin里 cutting (Table 13). 

ln 

Assessment of the occurrence and abun社ance of 店alle是 young plant8 of 
D. 笠拉拉且主豆豆 CIAT 350 began 2 month給 after burni睹的是 cutting in 
April , 1983. By 說ay ， low percentage錄(1. 3-2. 7) of 思alled plants were 
found in the cuttin窮 treatments which increase挂 to 24% of ga11ed 
plants by September (Table 1 品). Calle是 plants were not detecte是 ín

the burnt treatments until July , 5 months after burnin囂. However , by 
October , the abundance of galled plants was equal to the cutting 
treatments (Table 14). Due to the 是esi革n of th圭s experiment , it was 
not possible to avoid contamination by ani訟als movin惡 between
treatments. At the S8me time , the occurrence and bui1d-up of nematode 
affected young plants in the cage翁， 8ugge結 ts that the nematode was 
present in the 9011 and that burning was only a short-term 輯ea鈴s of 
contro1. 

of 
in 

gal1ed young plants 
burning a我d cuttin缸

Occurrence and abundance of 
Desmodiu租 ovalifoliut還 after
百豆苗前吉茲在可有耽

1舟.Table 

% Youn草 Plants with Ga11s and 諒ematodes生
June July 且ugust September October 

TREATMENτ 

Nay Apr i1 

24.0 
20.0 

14.7 
5.3 

28.0 
33.3 

5.3 
6.7 

。
。

O 
B 。

。
29.3 
22.7 

9.3 
12.0 

1. 3 
25.3 

。
3.3 

G 
O 

O 
G 

G 
G 

些亞語益
HSR 
MSR 
MSR 
Burnin甚+Cage

LSR 

a
i
t
?
j
a

之

;
2
j
z

25.3 
20.0 
26.7 

32.0 
30.7 
5.3 

12.0 
16.0 
10.7 

14.7 
12.0 
事 .3

6.7 
4.3 

12.0 

1. 3 
2.3 
2.7 

A
U
仇υ
A
U

生史必藍
HSR 
MSR 
LSR 

tor 在11 galled p1ants were checked Sa臨pled 75 plants per pJot. 
the pres正在nce of 仇的票atodes.

rr 



In February 1983 , a11 pastures of D. 且已控且主主些 and 旦﹒及盟竺拉馬車
were 1egume dominant (Figure 3). 耳Y August 1983 , due to burnin島，
cuttìng and especial1y the effeèt of stem-gall ne盟atode and fa1se rust 
on seedlings and youn在 plants ， the pastures had beco甜e grass do思主nant
(Fi草ure 3). 

False rus主

The devclopment and spread of False-rust 昱忍住旦旦間生主坐位主
throughout pastures of D. ov封拉已主去投 CIAT 350 in Cari器agua duri時 the

past year has necessitated screenin皂 of the germp工正是sm collection for 
resistance in 1984. It was confir攝ed that the fungus 1s not horne on 
the seed but that resting spo玄es are embed是ed in the leaf and ste盤
material in a移sociation with seed harvested from infected plots. As 
acid scar圭 fication wi11 not destroy such embedded spores , see是 from

infected plots must be cleaned of a11 debris 起efore use. 

Other Studies 

Effect 0 f 丑ifferent1evels of fertilizers on reactio仇s of 
tropical pasture plants to diseases (如間ual Report話 1981-82)

Eval也tions continued during 19的 on C ﹒ E迪拉法追 CIAT 438 and 旦­

ovali但其間 CI終 350 on1y. The reaction of CIA'τ438 to both 
Cercospora leaf spot a也是說hizoctonia foliar b1i惡ht was surveyed across 
treatme'裂主s. Dur工n在 19自3 ， the severity of both diseases decreased 
durin囂 Ju1y-Augus芝， the perio謹 of maximum p宮ecipitation (Figure 4). 
決.trin草 1982 ， this was 的served for Rh1zoctonia foliar blight only , and 
found to be related to the bui1d-up of native popu1ations of 
antagon圭sts. Results from 1983 suggest that these antagonists may 
a180 reduce Cercospora leaf spot. 

During 198立即1983 no significant difference between treatments was 
found for Rhizoctonia fo1iaγbli草ht of CIAT 438. However less 
Cercospora leaf spot overa工1 was found in co攝parison to 1981-1982 and 
there was significantly less recor益e吾土n theωMg treatment (Fi草ure 5). 
At the same time however , this finding has no practical application as 
the p1ants were Mg def1ciency. 

It was interesting to note that the level of gal1in草 and dieback due 
to ste訟-革al1 nematode was consi品erably less in CIAT 350 in the high Ca 
treatment (Figu玄e 6). This w111 be mon1tored throu惡hout 1984 to 
社etermine the stability of the reaction. 

STUDIES lN THE WELL-DRAINED ISOTHERMIC SAVAN話AS - CERRADOS 

迅坐坐聽之三至t泣賠azbeg-笠旦起立

堅ult i1ocational Stylosanthes capitata Screenin起?玄1a1s

Two multilocational screening tria18 were planted in 1981 to eva1uate 
the reaction of a 1肘ge col1恥t10n of S﹒路拉法玉昆 to anthracnose and 
other pests and d主seases 1n their native habítat in Brazil and 
Venezue1a. F1rstly , 1n collaboration with EPAMIG , the 拍u1tilocationa1
screenín惡 tria1 progresse桂 well 遇也室主n囂 1983 at Acau囂， Minas Gerais , 
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Brazil. By May 1983 , 23 accessions were rated susceptible; 17 of the 
originating fro觀 Minas Gerais (Table 15). The most susceptibl忍
accessions were therefore those native to the region in which the 
tria1 was located as was hypothesized. At the sa甜e time , severa1 
accessions from Cear革 and Bahía were 攏。st promisin皂 not on1y with 
respect to resistance to anthracnose but a1so with respect to dry 
matter production inc1uding CI立.T 2251. 2138 , 2253 , 2254. and 2044 
(Table 16). In this environment , these accessions were more promising 
than the components of CAPIC血. the most promisin串串roup in the 
isohyperthermic savannas. 

Multilocationa1 screenin惡 trial發﹒15. Tab1e 

Brazll. 

直nthracnose Reaction 
2 3 5 4 1 。

一……一……一一……一一…W啊- % of Accessions --------…一一一…一一"一

Minas Gerais , 

Reaction of 100 accessions of Sty10santhes 三妞紅紅a
to anthracnose durin草 1981 - 1983. 

Acau萃，1. 

。3
1 

201 
38 37 2 

Of the 23 susceptible accessions , 17 accessions originated from 
Minas Gerais and 3 accessions (CI血. .T 2035 , 204會 8誼通 2068) are S. 
誰些單 from Bahia. 
Othe玄 susceptible accessions 主nc1也de CIAT 2013 
(Bahia) , 2250 (Pernambuco). 
Corre1at圭on coefficient~ - R1/RII 

RI/RIII 
RI/RIII 

2092 (Goiãs) , 

r = 0.63 
r = 0.61 
r = O. 車2

Secondly , in co11aboration with FO盟在1AP ， the 龍之l1ti1ocational screening 
tria1 at E1 Tigre has continued duri認草 the past two years. A工though

thís trial is 10cated 1n the 1sohyperthermic savannl全s in the native 
habitat of S. 旦旦思主里. it i經誼。re 鵬aningful to compare it directly 
with the trial 10cate這 in Brazil. By August 1983. 98% of the 
surviving 制cessions of 立.學且盟主主 re.酷ained resistant to anth時cnose
(Tab1e 17). However , at lea話忌 。丸)% were susceptible to a new stembo宣er
(Coleoptera - Curcu1ionidae) which must now be recognized a8 the most 
important pest of 主﹒結社扭扭扭 this region. Results to 偽te from 
this trial and others suggest that anthracnose 19 not a limiting 
factor for 旱，空話想主主 in the savannas of Venezuela but that the 
Cole經空玉昆的emborer represents a new pest whose potential warrants 
intensive evaluation. 

capitata 

倫三. gloeospo玄ioide! host-pathogen 
du玄主τ19 1981-82 found cons1derable 
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Table 16. Most promising accessions of Stylosanthes 且趾扭扭 in

Acau萃， Minas Gerais. Brazil. 

幫o. Origin Evaluation 

向J
“ra eo 

妒
，
恥
，
嚕
，
也

戶
，
、
鈔
，
恥

ac mu 

啥

A
M

V
'

。

rr DP 
CIAT 給lthracnose1 

車Iplot

2251 Cear轟 1. 0 51 1. 0 

2138 Bahia 1. 5 再49.8

2253 Cearã 1. 0 407. 2 

225品 Cear丘 1. 0 374.8 

2044 Bahia 1. 5 367.3 

2221 Se l. 2044 1.5 355.2 

2252 Cearã 1. 5 352.0 

220日 Fed. Dis. 1. 5 35 1. 1 

2125 Bahia 2.0 343.U 

13153 
5金主ranhao 2.0 249.04 

1318
3 

Maranhao 1. 5 25 1. 0 

1342
3 Piaui 2.0 190. 岳

16會 3 3 說ato Grosso 2.5 158.6 

1728
3 Mato Grosso 2.5 23 1.會

11 Rating scale 0 = No disease 

5 = Dead plant 

21 Mean of 5 harvests 明 June 1982-June 1983 

31 Components ot Capica 

41 Mean yield of components of CAPICAω216.2 g/plot 
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pathogenic , cultural and sexual variability 1n the pathogen an社
genetic and 咽。rphological Var主ab111ty in the host. These results 
supported the hypothesis that persistence of such natural populations 
of Stylosanthes species in South A距er1ca in the presence of indigenous 
populations of Colletotr1chur~ species 1s due to the1r heterogeneity. 

During 1總 3 ， further studi閥 were made of 主﹒怨誰旦旦 pop口 1ations near 
B主amantina4 Minas Gera圭態， Brazil. Seed w官s collected from ten plants 
fro叩 one m- 哇uadrats and these progenies 屯.ere inoculated with one 
pathogenic isolate of 主﹒莒loeosporioides. Comparison of results fro搗
two quadrats 2F and 4F clearly showed variability in anthracnose 
reaction among pro惡enies from the 翁 ingle plants; am的ng plants fro臨 the
Sa削階§主te; and a醋。n皂 sites (Fi島之lres 7 an丑惡). l'h包 t the extent of the 
variation WaS apparently not re工ated to site prox1m1ty was 發een by 
compar1n惡 s1tes within ten meters of each other and sites separated by 
50 ki1ometers. Although the mean anthracnose react主閉路。f 主 ca且tata

populations fro臨 sites 2 and 2F , separated by ten 酷eter笛， were 
8i觀i1ar. the 盟ean reactions of popu1ations from sites 4 and 4F. a1怠。
separated by ten 臨eters ， were very different (Tιb1e 18). At the 發a級e
ti起e ， mean anthracnose reactio室主s of populations from sites 2 and 品，
separated by 50 kilo攝eter筒， were a180 different (Table 1 車). Results 
sug草棚t that natural 是iversity in anthracnose resistance within S. 
單位扭扭扭pulations a1so contrib忱的 to their stability and 
persistence in the presence of the pathogen. And these f 圭ndings

further supported the im宇ortance of 函a1ntenance of divers1ty within 
1mproved 史性您想虫竺 pastures.

STUDIES IN THE FOREST ECOSYSτEMS 

Diseases of Stylosanthes Spec1es 

Multiloc恐t i.onal Stylosanthes zuianensis If cou馳。n" Screening Tria1s 

Several trials were estab1ishe社 durin惡 1982閻明 3 to 是eterr位ine whether 
hi在h resistance to anthracnose a血ong accessions of 豆，路扭扭盟主主
HCO響喻。τ\" was a 草eneral character through forest ecosy發te間s. The 
majority of accessions have remained resistant at three sites in Peru 
and one site in Brazil with CIAT 21 , 64 , 12旱， 136 , 184 , 1175 , and 1875 
be1ng resistant at a11 sites (Table 19). The 在reater severity of 
anthracnose at Tarapoto , Peru 18 thou草ht to have been sti制ulated by 
the record dry year ca紹給主位g greater 益evelopment of latent infections. 
Two further trials will be planted in 1 會84 at Moyobamha and Iquitos , 
Peru. 

Comparison of iso1ates 0f C. gloeosporioi晶es

locations within forE革命 t ecosyste曲S

from va玄íous

Previous studies have shown that isolates of C. gloeosporioides from 
s 1ightly anth玄acnose謹 S. 豆豆主呈旦豆豆豆主s collected from various forest 
發生tes were just as pathogen圭c as those from savanna ecosystems" 
During 1983 , we co血pared 48 isolates f玄。聽 Brazil ， Peru , Ecuador a往往
Colo訊ibia. Pathogenic isolat悠悠 were foun這 at a11 sites (Tab1e 20); 
those fγom E1 Napo. Ecuador , and I.eticia and Macagual , Co l.ombia , we玄C
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Table 17. Multilocational screen1ng tr1als. 

2. El Tigre , Venezuela 

Reaction of 90 accessions of Stylosantheg 蛤pitata to anthracnose 
and stemborer during 1981 to 1983. 

D1sease or 
Pest 。 1 

React10n 
2 3 4 

。
“c

、J

An thracnose 
( Colletotrichum 
spp. 、

--------------- % of Accessions 耐帥"“喲叫你倫--嚇叫咱----
4.7 35.9 57.8 1. 6 0 0 

Stemborer 
(Coleoptera: 
Curcu1ion1dae) 

'' 
nwy 
J a • . n

υ
 

吋
3 。 18.5 22.2 16.2 22.2 

11 Only young plants 1n plots; adults may have 是ied from stemborer 
damage. 

21 Rating scale: 。總贅。 disease
5 Dead plants 

Table 18. 認ean reaction to anthranose of populat1ons col主ected fro揖

native stands of Stylosanthes capitata 1n Minas Gerais , 
車raz11.

Site Mean Reaction to 主nthracnose

5 是 3 2 1 。

2 62.2
1 

27.7 車 .4 1.7 

2F 47.8 35.9 13.5 2.2 0.6 

4 1.3 3岳 .8 41. 0 16.2 再 .6 0.1 

4F 87.4 11.1 0.9 0.6 

U Percentage of plant8 1n each reaction group for each 8ite. 
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Table 19. Reaction of accessions of 8tylo~anthes guianensis co臨mon to anthracnose in 

various sites in forest ecosyste甜終 fro血 1982 to 1983. 

8fte Plantin惡 An thracnose Reaction 

Date 。 : 2 3 再 5 

----阻攔倫翩翩---棚W愉 % of Accessions --的帥"﹒啊----------啊甜--

-M UJ 

Tarapoto , Peru Jan. , 19串3 8 38.7 16.1 41. 9 3.3 。
Yurimagua!章 lt Peru Jan. , 1983 。 會6.8 3.2 G 。 9 

Pucallpa , Peru May , 1982 。 42. 會 25.0 10.7 14.3 7.1 

Itaju do Colonia , 

E玄azil Jan.)' 1事83 47.1 4 1. 1 5.9 5.9 G 。

Accessions resistant in al工 sites: 21 ，已4 ， 128 , 13忌， 184 , 1175 , 1875. 



Table 20. Comparison of isolates 1 of Colletotr!chum 臨 loeosporioides co工lected fro激

forest ecosystems throughout tropical South A扭記室主ca.

CIAT Cultivar Brazil Peru Ecuador 口。lombia

No. Name 

Bahia2par草1 Pucallpa Yurimaguas El Napo Letic!a Macagual Quilichao 

13 Endeavour +++ +++ ++++ ++++ +++ 十++ +++ ++++ 

15 Graham + + +1村 司令 +1+++ 
M 

17 Schofield ++++ +t-I• 、:1 ++H• ++++ +++ 令+i← +++ ++++ 

136 ++++ +++ ++++ ++++ ++ +司令 ++ ++++ 

184 十←持 十++ +++ ++++ ++ +-1卡 ++ 斗斗+

1950 Cook +<• + +抖抖 ++ +1+++ 

1283 +++ + +1++++ 也/+++

10136 

11 All isolates were collected fro聽∞臨的主﹒記扭捏扭扭﹒

lJ 器umber of isolates tested: Bahia (7); Para (8); Pucallpa (18); Yuri甜aguas (2); El Napo (2); Leticia (9) 

Macagual (2). 



1"88 virule言之t than those from other sites; whi1e variation in 
pathogenicity was identified within and among sites (Tab1e 20). 

Collection and Co認parison of ~.其loeosporioides isolates from new 帥哇
already sampled sites wi11 continue throughout 1984 as a 毅ajor

activity to further understand anthracnose in fore學 t ecosyste說 s.

扭扭但盟主主玉立i位盟主of s. on anthracnose Eurther studfes 
史必泣旦旦呈

Importance of antagonistic phylloplane bacteria. 

Studies carrie挂 out 1n 1 會82 identífie益 several grotlps of bacterla 
iso1ated from the phy110plane of ~.盟經竺路主立 HCO閥混on" in Pucallpa , 
Peru that were antagonistic to spore germination and appressorium 
fon臨tion of 10ca1 已且loeosporioldes is01ates and that 8i草nificantly
reduce桂 anthracnose un是 er gla悠悠ho包se conditions. During 1 會83 ， surveys 
of the phyl10plane bacteria associat付叫th 主﹒敘生咬住豆豆 continued in 
Puca11pa , Peru to determin授主f antagoni但tic bacteria were prescnt 
throughout th俊 year ﹒ In a挂益主 tion to the four groups ídentified in 
19在 2 ， four dífferent groups were found and at a11 samp工1n惡丑ates
throughout 1983 , antagonístic bactería made up a considerable 
proportion of the phyl工oplane popu1atíon (T控告 1e 21). These bactería 
could have a significant effect on the infectíon process of 主﹒

車 locosporioides and their prcsence may explain partly the reduced 
severity of anthracnose in forest ecosystems. 

Tahle Survey of the presence of bacteria antagonistic to 
co11etotrichum gloeospori。主des on p1ant surfaces of 
styl闊的叭的些必慰但扭扭 Puca叭pa ， Peru , during 
1982-1會83.

2 1. 
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Occurrence and abundance of 1atent infection. 

Further intensive surveys of 1atent infection in ~.監控些些正是 at
various sites in Peru confirfled the wide-spread occurrence an挂在reat

abundance of latent infection in CI主T 136 and 184. During 1 會8堯， more 
detailed histopathological studies wi11 be made on the type of 
infect宜。n. Resistance that operates by increasing the 1atent period 
of the pathogen i5 considere是 one of the 到05重 effective forms of 
resistance in 挂ecreasing the infection rate. Therefore , the abun是ance
of 1atent infection in forest ecosyste車送種ay explain part1y the 
reduced severity of anthracnose. 

Studies 0τ1 the effect of physiolo昆主cal stres認es on 
anthracnose develop聽ent

lt was hypothesized that physiologica1 stresses. such as water , 
temperature an垂 1ight stresses , often I器。 re seVere 生很 savanna 
ecosystems than 1n forest ecosystems , increase the natural 
susceptibility of Stylosanthes to anthracnose. Therefore , the genera1 
1ack of severe stresses in forest ecosyste觀念 may exp1ain the reduced 
se汽ferity of anthracnose. To 垂ate ， severa1 studies have been 
completed; others are in progress. 

1n genera1 , there was no effect of water stress on develop啞睡nt of 
latent anthracnose infection in a 玄ange of accessions of Sty1βsanthes 
species. This exper主ment will be repeated 100king at the effect of 
water stress on non-la~ent anthracnose 是evelopment rathe宮 than latent 
infection. 

喜訊ldies on th發 effect of diurna1 temperature fluctuations on the 
development of latent infection , however , showed significantly greater 
development of 1atent infect10ns in two ecotypes of S. guianensis CIAT 
1283 an技 2243 at te鳴.perature fluctuations of lS"C (24!6"C) than at 
12"C (24!12 0 C) 。τnO fluctuations (24/2品。 C) (F1gure 9). 在t the sa!區e
time. the effect was greater 1n CIAT 1283 which ori惡inated from 晶。5

where diurnal temperature f1uctuations are smal1er than at 1益。惡， the 
ori思主n of the less responsive CIAT 2243 (F1gure 會). 1n savanna 
ecosystems , diurnal temperature fluctuations are often 聽reater than in 
the forests due to 挂istance fro臨 the equator; 是egree of cloud cover; 
etc. Results to date , strong1y suggest that 身臨aller diurnal 
te星星perature f1uctuations may explain the reduced severity of 
anthracnose in forest ecosystems due to lack of develop血ent of latent 
infections. Further studies are in pro話ress.

The effect of various levels of light interception on anthracnose 
development was studied under greenho叫se co位是 ition5 with vario心S
accession of Stylosanthes specie筒Anthracnose sever主ty was 串enerally

not affected until 80% 1ight interception after which it increase在
rapidly (Fi臨終re 10). Results general1y showed that there is no effect 
01\ anthracnose severity within the 玄an葛e of light:土nterception
comm的n1y encountere吾土n grass削le窮ume pastures. 1n contrast , light 
interception or sh忌器ding consi挂erably increase是 spore product主on from 
anth闊的lose lesion發 in both 呈﹒主錢投盟主 (Fig悠閑 11) and 主﹒車已盟堅豆豆
(Figure 12). Therefore. under higher % 1ight interception there is 
霉了eater potential for spore dissemination and anthracnose sprea丑，
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lesions on three 甜甜甜ions 01 Stylosanthes gUÎanensís. 

This could be important in associations of tall grasses and 1ess 
resistant accessions of Sty10santbes species. 

且是ditional information was obtaine是 fro甜 this 怠tudy on the effect of 
light interception on relative dry 習mtter production of several 
accessions of Stylosantheg 翁peci凹﹒ Stylo叫nthes 旦旦旦旦 represented

by CIAT 1315 was more sensitive to increased light interception than 
ecotypes of S﹒且些旦旦主立 some of which were not affected in dry 
matter production until 4。在 11惡ht 主nterception. For example CIAT 1283 
and others such as CIAT 184 produced m用re dry 體atter at moderate 
levels of 11草ht inte玄ception (40立) than un益er full light (Fi喜ure 13). 
The 主盟portance of these findin輯 s to choosln草 the 會lost productive 
grass-le草U祖e a怨怨。ciations are clear and further experi臨.ents are in 
progress. 

The effect of environmental factors on disea息。 development in tropical 
pasture plants has been soruewhat neglecte挂 in the past. Their 
importance with respect to understanding the ecosystem x anthracnose 
severity differential reactions i8 beco亞ing clear. More 這etai.led
8tu吾ies in this fie主d are planne益 for 1雪84.
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COLLABOI主ATlVE WORK IN PANAMA 

Throu草h an agreement w主th the University of Rut草ers and the Instituto de 
Investigación A惡ropecuaria 是e Panam單 (IDIAP). the Tropical Pastures 
Pro草rarn 念tarted its activities ín Panama with the fol10wíng basic 
objectives: (a) se1ectíon of germplasrn of prot過1sing species for the 
社ifferent ecosystems prevai1ing in the country; (b) agronornic stu是ies on 
fertilizer response of a吐apted species; (c) seed rnultiplication of 
promí怒ing species; and (d) mana在ement and eva1uation un挂er grazíng of 
selected species ín ten建S of theír persistence in the pasture and of 
anima1 production. 

jii1;;1)Z 

The act主vitie經 during 1 空車3 conεentrated on the se1ection of sítes , 
establishment of specíes , and preliminary eva1uation managern皂白毛.

GERMPLASM 

Table 1 shows the different type A re惡10na1 tr1a1s estab1ished 1n 
variOU8 sites 1n Panama dur1ng 1983. Se工ected ger扭plas挽 1s

characterízed by it怨 adaptation to acid. 1nferti1e 8011s; however , ín 
the Los Santos area , the main stress i 終 dro叫ght. about six months of 
the year. For this reas仰， reason species of the genera 捏史性及車站是
Macroptiliu器 and ecotypes of Sty10santhes ha那ata and S. hu距1115 were 
included. 

W1th the exception of Chepo , whe宜e the 5íte 戀elected has 綴erious

draínage prob1em5 , the other trials have been 您也ccessfully established. 
在n e有ualizing cut was carríed out in Calabacíto an是 the evaluatlon of 
dry 盟atter product10n wll1 soon he started. 

E玄1 a11 sites , introduced ger觀p1asrn has been cornp1emented w1th native or 
naturalized species prevaí1ing 主n the area. Thus , ínformation on 
adaptation and agronorn1c perfor攝ance of comparab1e genera 當il1 be 
obta1ned in the future. 

AGRONO前Y

祖師叩閥 to P，竄，旬， and S of 經史悠悠竿絞肉豆豆 alone and 1n 
association with Stylosanth個單點思主主 cv. 已apica' ， will be 伽asured in 
an Ultisol in Ca1abacito 1n a cutt圭ng experi距ent Fertilizer 
E玄eat盟ents are: 0 , 15 , 30 and 忌。 kg PoOc/ha; O. 50 of KoO; 0 , 20 of MgO; 
and 告， 20 -;'-f-' ei~m~~~a;; s. ;ù "~p~ii~:;'-;t - ;l;~ti;g 至1馳﹒ 8011
characteristics at the site of the tr主al are the fol1owing: pH 5.0; 
meq 血1; 3.0 n現有 Mg; traces of P; and 0.5 meq Ca. 

1. 0 

呵
呵

j
i
i
!
j
f
i
l
i
a
-
-

The experi現ent was established ín September 1983 and prelirninary vlsua1 
observations iτldicate a 給arked respon緣。 of both species to phosphorus 
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Table 1 Regional trials type A established for 墓ermp1asm evaluation 

in Panama 是uring 1983. 

Site Predominant 器。 .of accessions 在stablishment

ecosy!這tem* estabHshed date 
(grasses an桂
legumes) 

Chepo Tropical rain 45 September 2岳

fo玄est

L05 Santo忽 Tropical 是ry 63 Septe甜ber lS 
forest 

Calabacito Tropical rain 48 July 4 
forest 
(derived savanna) 

Son五 Very humi益 34 September 10 
tropical forest 

* Holdrídge Cla翁sífication.

applications. The major response was observe丑 within the 15 an進 30

kg/ha levels. 他 equalizing cut has been programmed for December--
begi級ning of the dry season--and eva1uations wil1 be 忌。ne every eight 
weeks , once the rains have stabilized in the followin草 wet season. 

SEEDS 

See這 multiplication of promising species has been C01豆sidered as an 
activ1ty of hi在h prioríty , not only to increase the availability of see忌
for experi取ental purp08es but a180 to demonstrate techniques of seed 
production. Table 2 il1ustrates the species and production sites 
selected. 

生笠性忽兒~主﹒

Areas for seed production were separate是 fro紛 grazed pastures. The 
mana草e到ent consisted in a uniformity cut and wee是 control at the 
beginning of the rainy season , followed by the application of 50 kg/ha 
of am騁。說ium 5U工phate. Flowerin草 started at the beginnin皂 of Ju玄le and 
harvesting was carrie桂 out in mid July. A total of 5 ha of 且，

humidicola were harvested since an additional area , which was not 
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Table 2. Promisin揖 forage species and areas of seed multip王ication ， in 

Pana聽a ， 1會串3.

Species 

Brach主aria decu血hens If Co臨ercial"

Brachiar1a humidicola "Comercial" 

Andropogon gayanus CIAT 621 

Andropogon gayanus CIAT 621 

Androposongayanus CIAT 621 

民主eraria pha戀eo101是es CIAT 9替。。

Puerariaphaseoloides CIAT 9900 

Stylossnthe紛 capitata "Capics" 

CIAT 10280 

StY10santhes 藍uianensis CIAT 136 

Centrosema 臨acrocarpum CIAT 章。已5

主rea Site 
(ha) 

2.00 Fca.Chiriqu主

1. 00 Fca.Chiriqu! 

2.00 Gualaca 

1.00 Calabacito 

2.00 Chepo 

1. 00 Chepo 

1. 00 Gualaca 

0.33 Gualacs 

0.15 Gus1aca 

0.40 Gualaca 

Initiation of 
flowerin串

10-12 June 

10-12 June 

26 Septe甜ber

28 September 

15 軒ovember

Vegetat1ve 

5-10 December 

26 Septe攝ber

7 November 

28 November 

Ha笠、lest

20訕21 July 

16個 17 Ju1y 

21 訝。ve祖iber

18 詞。vember

10 Jan.84 

February 84 

10 Jan. 惡毒

30 Jan.84 

February 8在



1nitial1y pro草rammed. was harveste是 as well. Table 3 illustrates the 
results of this harvest. 

Yiel是s of combine-ha抑制ted seed were relatively high. indicating the 
species' seed production potential 1n the area. The lower yiel垂
obtained by !濃anually harvest1ng was 社Ué to a low inflorescencé density 
in the area harveste甚.

Yields of B﹒坐到踐經呈 could not be estlmated due to lack of uniformity 
1n the plot and to wéed proble激發﹒ Of 26 k草 of crude see挂 harveste疇，

0.5 kg of pure seed were obtaine社. indicating a low caryopsis content 
如是 seed formation. This contrasts with B. humidicola seed which had 
52% caryops圭 s content at harvest and 82% after process1ng. 

生且是r'混混里豆豆豆Z且也

This species initiated flower1ng with relatlve goo吐 flower

synchron1zation at the en哇。f September in Calabac圭to and 1n Gualaca; 1n 
the region of Chepo. flower1ng started 1n Nove甜ber due to late planting. 

Harvesting has been completed 1n Gualaca and Calabacito a但是 crude see是
y1el是s are est圭亞ated to be acceptable. Seed has yet to be trashed and 
cleaned. 

PASTURE EV車J，封底.T!ON AND PROD廿CTIV工訟，

Graz1n草 experiments to study persistence an是 animal pr。這uction have 
been planned with the Agronomy Faculty (Un1versity of Panama) and IDIAP 
in Chiriquí (western re車ion) ， and Calabacito (central region). 

Table 4 i至lustrates the type of trial and the sites where the 
experiments will be carried out. The areas have been prepared and the 
experi臨ents will be establishe是 in the forthco回ing rainy season. 
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- J泣ly 1983. 撿到位盟主主 harvest- Finca Chiriquí B. 3. Table 

Purity (幻
(proc起ssed seed) 

Total 
harve紛 t

(k車)

Yíeld 
(k器Iha)

Harvest 觀ethod

15.0 53.0 

(conventional 
combine) 

Manual 

Mechanical 禽

97.6 2在是 .875.0 

Irish or modified purity. 食

(1 983-1984 ) Grazin在 tr主als to be established i說 Pana臨a4. Table 

Current 
status 

Type 
of 
trial 

Financing Col1aborator S1te 

Lan益

prepared 
University Fac.Agrono綠草aFca.Chiriqu{ c 

Site 
chosen 

(Canad五〉cnD IDI在PGualaca C 

Land 
prepared 
an謹

partially 
established 

cnD IDIAP Gualaca D 

Land 
prepared 
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AGRONOMY…CERRADOS 

disease-resistant germplasm 
Brazilian cerra益。s. This 1s 
1n clo8e collaboration with 

The objective i8 to select persi戀tent ，
adapted to the 80i18 an益 climate of the 
accomp泣的時 by CPAC/ENBRAPA scientists , 
C工AT staff staêiooed at CPAC. 

(CATEGOR1ES 1/工1)AGRot苦OMIC SMAlL-PLOT EVALUATTO莒 OF LEGUME GERMPLASM 

The total nu質量Jer of accessions 酬。wn sinc巴 1978 is listed 1n Table 1. 
1n the 1982你83 wet season 32品剝ccessions were intro是uced. Dioclea 
主主主空想必立 was the only new species te前世 There was a major 
increase in the 闊的er of accessions of 笠110經旦控呈主iscos主-
Ob制rvations continue to be 誼a是e on ph血時玉。車y ， plant vigour. 
resistance to pests aod diseases. Of accessions studied to date 
per cent are Stylosanthes species. 

63 

The seven key species hitherto identified are Stylosanthes 部扭扭豎起，
主﹒主咬住竺且~. macrocepha1h 三.旦控盟主呈，全給主主 brasiliensis.
監控紹給監聽cr悠悠E豆豆 and C. 巨星詩話旦旦﹒

stylosanthes guianens1s 

Twenty枷four lines have been selected a發 P玄omis1ng for Cerrados 
conditions (Table 2). The accessions are 誼。τe productive. 醋。 re
resistant to 是1結ease and of hlgher 哇uality than cv. Cook. Host of the 
accessions belong to the "Tardio" group and are of Brazi11an or1g1n. 
賞。 nco由non" types have been selected because of a h主宰h susceptibility 
to anthracnose. Brazi1ian "tard宜。n acces移ions have proved to be more 
productive. more resistant to a泊 thracnose an益。f higher digestibility 
than those from Venezuela (Table 3). Nitrogen an進 calc主U獄 contents
were found to be similar. Accession CIAT 2243 has now been released 
in Brazil as the cultivar Bandeirante. 

The major problem with the "tardio" group 18 the relatively 10w 
seed yield when compared to "co盟盟on" types 0主 other Stylosanthes 
species. Atte級pts are bein在 made to increase seed y1eld thγough 

management and breed1ng. Forty-f1ve F 事。pu1ations co亞in串 fr，.m the 
breeding project in CIAT Palm主ra ar2hin在 compared. Early 
ob悠ervations on pe玄form收nce in是 icate that 8 l1nes are particularly 
promlsing. No anthracnose was ob悠悠rved in these promisin岳王主nes.

Etylosanthes capitata 

Four l1nes have been 3electe垂 as promis1ng for cerrados conditions. 
Acce怠sions CIAT 1019 (from Minas Gerais) a益挂 CI且T 1097 (fro盟 Bahia) 
are in a益vance社 sta惡es of test1ng in Cate草ory IV. Accessions CIAT 
2853 (from t怨言anhao) an是 2935 (from the Federal Distr1ct) are showing 
promi se 1n preli甜inary testin息 All 企cotypes evaluated at CPAC have 
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Table 1. Legume ger血plasm under preliminary evaluation 1n Category 
1 at CPAC , Brazil. 

i雪78-1982 19車2-1983 Totals 

Stylosanthes 

S.Buianensis 195 17 212 

S. capitata 167 32 199 

S. scabra 171 171 

S. viscosa 60 100 160 

S. macrocephala 70 17 87 

S. humilis 22 22 

Others 21 21 

Totals 706 166 872 

Other 鑫豆豆空間

Centrosema 84 133 217 

Zornia 11會 14 133 

Des攏。是主也m 30 30 

Cal空~皇EEium 29 29 

Galactia 20 20 

Leucaena 1 串 18 

Aesch'plome帥 17 17 

Macroptil主U器IVigna 11 11 

口ioclea 11 11 

Others 23 23 

Totals 351 158 50哩

Grand Total 13串 l

14轟



selected Introductions of Stylo叫nthes 起主訟您給主 tftardio"2. Table 

Brazil. CPAC. 1 at in Cate囂。ry

ijiitJfi--?'?sjjsft 

CIAT 
I玄ltroduction 話。.

CIAT 
No. Sub-origin Sub-origin 

Bahia 2315 Bahia 1095 

說aranhao232岳Maranhao 1286 

Bahia 2328 Maranhao 1317 

Bahia 2750 Minas Gerais 1808 

B 

S 

F 

Minas Gerais 立會50Bahia 2046 

Minas Gera圭g2951 Bahia 2078 

Minas Gerais 2953 Bahia 2146 

Goiâs 2973 Bahia 2191 

Bahia 2976 Goi磊82203 

Bahia 2981 D.F .. 22是3*

Bahia 2982 Goi屋s2244 

Espirito Santo 2993 Piau主2245 

N 
Content 

(%) 

DDM 
U1n vitro fl 

(%) 

DM 
Yield 

(草fplant)

Anthracnose 
Reaction 
(0-5.0)** 

1. 57峭1.車再

1.59 
41-58 

41 
100-400 

75 
0-1. 5 
4.0 

Tardio 
SelectioτlS 
cv. Cool丈

cv. Bandeirante 
。當 no disease , 5.0 偏 plant death 
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Table 3. Means for dry matter yield che經ical composition and resction to 

anthracnose of two 思τoups each of 21 ecotypes of "tar謹10" stylo fro血

Brazil an是 Vεnczuela evaluated at CPAC , Bn主zil .. 

GROUP DM DDM 
Yield 喔'in vitro" 

(g/plant) (約

12.5 42.75 

N Ca P A且thracnose

Content Content Content Reaction 
(%) (%) (完) (0-5.0)* 

Braz i1 1.83 0.77 0.13 2.0 

目
叫W
C

Venezuela 6.5 37.17 1. 96 0.74 0.18 4.5 

F Ratio *** *** NS NS *** *** 

Significance 

軒 .5. ~ Not statistica工ly sign主f主cant.

* 0 ; no 品 isease; 5.0 ~ plant death. 

*** ~ S1gnificance at 0.001 level of probabHity. 



shown excellent adaptation to ac凶， 1nfert11e s011s and have produced 
lar草包 amounts of seed. The 聽ajor prob1e混 ha發發lways 忌een anthracnose. 
Recent勻， the r∞t-knot ne軸tode (堅包按您盟主主組組坐坐 has been 
observed affectin在 CIAT 1019 1n f1eld plots (喪. D. Shar祖￡盔， pers. 
comrn.). 

Stylosanthes macrocephala 

Seven accessions have been selected as showing excel1ent performance 
un是er the "Ceτra挂os" conditions. These are CIAT 1281 (from the 
Federal District); 2039. 2053 , 2133 (a11 from Bahia)l 2280 (from Minas 
Gerais) l 2732 (from the Federal Distr1ct) an是 2756 (fro也 Goiás) • 
主ccess10ns CIAT 2039 an挂 2053 are being teste桂 in Category III and 
CIAT 1281 has now been re1eased in Brazil as the cultivar Pioneiro. 
This species has proved the 醋。st outstandi'室主g 1n ter酷S of anthracnose 
resistanc傘， with 80 per cent of accessions resistant to the disease. 

sty losanthes vi!這cosa

Severa1 accessions were attacked by anthracnose. However , 8 
accessions showin串串ood vigour and resistance were selected. These 
鴨re CIAT 1的主 (from Bahia) , 2872 (部盔-ori車1n not known) , 2在7會 and
291在 (both fro盟章ahia) and 2售 1雪 (trom Esp1r圭to Santo). Accession CIAT 
1094 1s already under seed multiplication fo主 Category 111 eva1uation. 

Zornia species 

Four acces戀10n8 of Z. bras1liensis have been selected. These are CIA宮
7485 (fro鎧 Go土豆s); 8023 , 9472 and 空473 (a11 fro揖 Bahia). The f1rst 
access10n CIAT 7485 is already un是er evaluatio級主n Category III 
together with CI位 8025 (from Cearã). The sp帆ies has shown good 
adaptation to cerrados conditions. 18 very vi囂。rous ， flowe室s well and 
shows good resistance to the co亞p1ex of diseases that attack other 
豆豆五金主主 species. However , 忽erious acceptabi1ity prob1ems have been 
observed in Cate囂。 ry IIl. An圭亞a1s refuse to consu臨e the spec1es 1n 
both the wet and 垂ry seasons. This spec1es 1s no 10nger considered a8 
key for the "Cerra是os" ecosyste幌.

Centrosema 經croc:a玟旦旦

Accession發 CIAT 5062 , 5065 , 5274 , 5275 , 5276 (a11 from Colo訊，bia) , CIAT 
5854 (fro盟 Bahia) and 5391 (fro臨 Bel主ze) have a11 shown exce11ent 
2益aptation to cerrados cond主tions and good resistance to Rhizoctonia 
Foliar Blight an是 Cercospoτa Leaf Spot. The 訟ajor prob1e阻 has been 
seed production. Many accessions failed to f10wer or produce社 little

seed. This wou1d be a serious 11訟itation to the co祖阻ercial use of 
these accessions. Hαwever. the breeding program of D宮. E. M. Hutton , 
如主tiat吋 in Co泌的泊 has sh甜苦1 that crosse8 with 主﹒是控旦旦豆豆
produce excel1ent quantit1es of seed. The pro惡eny a1so retain the 
good adaptation to acid 80118 an是 di8ease re8istance of C. 
豆豆三五旦旦旦互E主笠 Table 4 shows the 7 breed1ng lines that have performed 
best this season. Seed yie1ds are 為Iso 攝arkedly h:i草he宮 than the 
parental lines. These 1ines a玄e to be multip1ied for Cate窮。ry III 
evaluatioτ1. 
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Table 4. Pro極ísîn草 F4 and F5 progen1es selected fro訟 a series of 

crosses between Centro星星星 E盒里豆豆豆豆笠 and Ce盟主立法經

堅主主弦更!l'.旦m at CPAC. Brazil. 

C.pubescens 

5189 

5052 

5052 

51喜事

5189 

51在9

51草書

C. macr巴結旦旦旦

~. .2些說話星星

2.. .2史學丘且

PARENTAL LINES 

(CIAT No.) 

E﹒總acrocarpum

5275 (“21) 

5062 (倫已5 /1 )1

5065 (-1) 

5062 (“15) 

5276 (-15) 

5062 (-22) 

5062 (ω26) 

5062 

5052 

518事

Data supplie是 by Dr. E. M. Hutton and F. B. de Sousa. 

y F5 plants. 
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SEED YIELD 

(g/3 m line) 

24.6 

37.6 

43. 在

44.9 

52.1 

63. 已

70.5 

1. 6 

• 3.1 

3.0 



Centrose盟a brasi1ianum 

Accessions CIAT 5234 , 5487 , 5824 , 5825 , 5826 (這11 fro聽 Bahia) and 5523 
(fro徹 Rio Grande 是o Norte) are a11 promising for cerrados con是it1on8.
Unlike C. 體旦怒且也跤， C. 對經且扭涅盤 11nes flower 喘口 and are better 
8ee是 producers.τhe 間a1n prob1e觀 has been the inc1dence of d1seases 
especially Rhizoctonla Fo1iar Blight. The se1ected accessions show 
章。od resistance and 10101 是isease scores were recorde是 thls season. 

坐旦去控泣星星

Thr給e new specles have been eva1uated 1犯 the Jast few years. These 
are 些錢之主 totundifolih 駐巴垃a 單扭扭盟主立 and 掛但生鼓起 specle8 ，
結哭起 shows 11tt1e potentla1 and accessions are bad1y attacked by 
anthracnose and Cercospora Leaf Spot , ~.hynchosia accesslons have 
estab1ishe謹 we11 ， f10wer profuse1y and produced seed. lnfor誼ation 18 
now require是 on the effects of defo1i的“札扭且每單 11nes have a1so 
established we11 but appear nutτient deficient. lt 1s too ear1y to 
comm睡nt on the potential of this speci綠s.

我GRONOMIC SMALL-PLOT EV此UA'τION OF GRASS G囂紛紛LASM (CATEGOR1ES 1/11) 

1n 帥r1ier yεars genera of Afr1can origin 間酷ly 些生如注豆豆，

Brach1ar1a. Me1inis and Panict揖 have been 剖，a1uated. 主ccessions of 
Brachia實ia brizantha an是 Panicu點說aximum have been se1ecte垂 for the 
dark-red 1atos祉， and 些紅涅盤旦旦控扭捏呈 var. b1sQuanu1atus 佼佼位l
re1eased as the cultivar Plana1tina. Proble盟s were encountered on the 
red-yel10w 1at0801. 

在tte悅ion has turned to the 在enus Pa笠結盟. native to La tin America. 
The genu發 contains up to 250 spec1es and a s臨a11 nursery co11ection at 
E技BRAPA:耐CE暫且RGEN indicates considerable variation 1n types. Th1s wet 
season a sma1工 pre1iminary observat1on tria1 was e怨tablishe哇
vegetatively on the red-yellow latos01 with 8 P串串palum species and 
主進泣里且呈 cv. P1ana1tina 部 a control. 主﹒主監控笠豆豆 and espec圭ally !'.. 
主2點錢左空盟 are impressive , pro吐ucing consi是erably more growth than 主﹒

星星Z盟主呈﹒ Next Season the numbe玄 of accessions wi11 be increased and 
wil1 inc1ude some l1nes col1ected at CPAC which have been observed to 
be highly acceptable and selected by f1stu主ated steers. 

在.GRONOMIC EVALUATION OF LEGUMES UNDER GRAZ1NG (C血TEGORY III) 

Promis主室主g accessions from Category 1/11 are evaluated 1n thís category 
in sma11，主ndividua11y-grazed ， and rep1主cated p10ts. Associat1ons are 
惡razed interm1ttently in both the wet an是 dry seasons at two stockin草
rates. During the wet season , to contr01 the g玄。wth of And心P些go口，
在razing was every 3 weeks for 2 days 是uration. 1n the dry season t~s 
was extended to 4 days every 6 weeks. P10t sizes are 再80 or 320 l鏈，

to give the two 忽tocking rates , and enable accessions to be evaluated 
under high and 10101 grazin草 1ntensit主es. The existing tr1al 1s i位1t s

second season. but grazing on1y co四nence是 this season. Fistula藍色是
8tee玄s were used period1ca11y. 

E1ght legumes 關re associate毒 with A. 主奴主位主s cv. Plana1t ina. The 
legu聽es wer會 Sty10santhes macrocephala cv. Pione1ro (結 C1AT 1281) and 
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1013島 (both coηtrols). 主﹒臨acrocepha1a CIAT 2039 甜d 2053; 但旦控
1atifolia CIAT 728 (co位trol). Z. brasi1iensis CIAT 7485 and 8025; 
2訟泣竺哎哎旦旦悠悠E盟 CIAT 5065. 

At the start of the second season 1n ear1y 誼。vember 1雪82 the total dry 
matter on offer in the treatments ranged fr棚 1036 to 1879 k在Iha. 1n 
the S. 經acrocephala an社 Zorn1a plots legume contents range是 from 17 to 
67 p的 cent. 旱，經史您更豆豆豆 fai1ed to 甜tablish. Wee是s were at a low 
leve1 (5 pe空闊前) • The total dry 恥tter on offer and legume 
contents at the end of the wet season (early June 1983) and 臨id-dry
se制on (late August 19的) are sh甜苦1 1n Table 5. 

S. nlacrocephala CIAT 2039 and 2053 are t腎。 promising lines and thelr 
contents 旭ve increase丑 appreciably since November. Z. 1空tifolia CIAT 
728 has assoc1ated well at both stockin轄 rates and a goo益 grass-legu說e
balance has been achieved. 1n November 1982 the plots of 系，

1)rasi1 iens1s CIAT 7485 were legume-do器inant and the content of the 
legume has 1ncrea帥謹 further. Ani點als have grazed 且也經盆里全 to
ground leve1 but the 1egume was r凶t accepte是 neith暐 r in the wet season 
nor the dry seaSon. A stron草 odour 1s associated with th1s 1egu觀念﹒
1n the dry Sea怠。 n. it was the only legume wh1ch ha是a.n apprec1ab工e

amount of g主een leaf. The dry Season yields quote挂 1n Table 5 for 
this access10n are total yie1ds. The access10n i8 a shrub-type with a 
lar草e amount of woody materia1. "Edible" dry matter yields were only 
12 per cent of these values. The p工ots conta1n1n車主. br帥iliensis

CIAT 8025 had a lower legume content 1n November 1982 than those of 
CIAT 7再85. There 1εnow a go。這 grass-legume ba1ance in the p10ts of 
CIAT 8025 particu1arily at the 10w stocking rate. CIAT 8025. unlike 
CIAT 7485 , i8 semi-prostrate , 1esB wo。這Y with a lower total dry matter 
yie1d and does not retain 車reen 工.eaf in the dry sea8on. 
Unfortunate1y , ani鍛als have a180 refused to consume C1AT 8025 i o. both 
the wet and dry seasons. 三.盟旦旦您能m has virtually di叫ppeare挂

from the plots with only a trace reI益發1n1ng. 自ee是 contents in August 
1983 Were ins1gnif1cant. 

D主fferences 1n dry matter between stocking rates became visible at the 
end of the wet season except 1n the plots conta主ning C工AT 7485. These 
differences increase挂 markedly 1n the dry season. Legume contents 
tended to be higher ín the dry sea約on 1n the hígh stockiηg rate 
t官位tments because of preferential grazing of 坐坐坐必豆豆﹒ Disease 
incidence was 1ow. 1n the wet 位easo須 there was s1íght Sphaceloma Scab 
an挂 Drechs1era Leaf Spot 1n Z. 1at主 fo11a and 811ght virus-酬fungus

co約 1創 1n Z. 已rasiliensh 立甜苦了---r.lO立nthracnose was found 1n 
笠且對經且堅﹒

Fistul我 ted animals were used during one grazin草 period 1泣 early March 
i混 the plots of ~.說位主主呈，主. bra后ilien諮詢 C1AT 8025 , S. 
閥crocephala cv. Pione1ro. and C. 艷笠全盤旦旦 CIAT 50岳5. The animals 
were used a草ain in one grazing period 1n late 主ugust 1n the plots of 
Z. lat1folia. Z. b室asilien治 1s C1AT 7485 an桂 8025 ，旦﹒訟acrocephala cv .. 
Pío耳iroτ百 2Õ53-:--rn忘rch. in every treatment , over 95 per c~ent of 
consumption was accounted for by 坐坐錢鐘里， of wh1ch 85 per cent was 
green 1eaf. 1n August , the animals consume吾吾etween 60 an是 70 per 
cent dry Andropogo泣， most of which was dry 1e孔f mater1a1. Small 
哇uantíti的 of g時間坐坐錢鐘豆豆 regrowth 辦自 selected. The only 
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Table 5. Total dry matter on offer and le惡ume contents at end of wet season and 

1n midωdry season in Category 111 evaluation at CPAC , Brazi1. 

在CCESSION!ORIGIN TOT品L DM ON OFFER (kg!ha) 

LOW SR1 I!IGH SR1 

立臨crOCephala 軒在空 DRY WET DRY 

CIAT 10138
2 

DF 3848 (1 1)3 2443 (3 )3 1 也 55 (25)3 330 (2)3 

CIAT 1281 2 DF 4858 (1 1) 17再3 (3) 242島 (11) 132屆(1 3)

(cv. Píone主ro)

CIAT 2039 Bahia 3538 (57) 1123 (59) 2348 (38) 645 (6亞)

問

uum n CIAT 2053 Bah1a 3451 (怠。〉 958 (67) 2711 (93) 710 (87) 

Z. latifolia 

CIikT7282COZOEb1a 2935 (38) 108島 (34) 1625 (36) 445 (69) 

Z. brasiliensis 

CIAT 74串5 Goi磊g 4208 (會 8) 1920 (1 00) 4820 (9學) 2110 (1 00) 

CIAT 8025 Bahia 4982 (28) 1853 (49) 1960 (83) 98在 (6區)

f. 間crocarp立臨

CIAT 5065 Colombía 6167 (1) 2868 (0) 3500 (1) 1430 (0) 
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legume COτlsumed was S. 經acrocepha1.a ， which aèC。當nte吐 for approxirnately 
5 per cent of the total materia1 caten. 

Next season , depend1n墓。但 seed supp1ies , anothe笠 Category I I1 
eva1uation w111 comrnence w1th selected lines or Pan1cum max主mum and 
St且捏捏些竺觀控竺些錢 "tardio". 一一一一一一一…

SEED PRODUCTION 

1n a益dit10n to conducting research on proble臨S of seed pr。這uction in 
a挂apted species considerab1e effort i8 concentrated in the process of 
seed multiplication; seed 1s required for pasture eva1uation and other 
programs at CPAC. When new cu1tivar8 are re1ease這 by CPAC 1t i8 the 
CPAC Pro惡ram responsibi1ity to produce foundation seed for the Basic 
Seed Un1t of EMBRAPA to co鳴聽.ence large-scale production. 

SEED MULT1PLICATION 

Mu1tiplication of seed of selecte是 species cont1nue8 to expand and 想ew

areas were established 1n 1 會82-83. 宮he pure seed yields of 7 
acces810ns of S. 月1早已ensi翁 "tard10" in the establi移hment year ranged 
from 泣如 35 -kg/ha. 言交h a mean of 21 kg/ha. The highest yield was 
recorded in CIAT 2243 released by EMBRλ.PA as cv. Bandeirante which 
approximated y主elds obtained in prev10us experiments. 

主 macrocepha1a an是主﹒對已旦旦旦 lines continue to produce good 帥ed
yields , althou草h anthracnose can be a pro怎lem 1n the latter in 
susceptible accessions 1n the second year. The pure seed yields of 5 
selected lines ranged fro距 16再 to 吾12 kg/ha in the establ1shment year , 
with a 恥ean of 381 k草/ha. The S. macrocephala CIAT 1281 released by 
EMB點點 a8 cultiva吉 P10ne1ro 衍。duced 413 鳩Iha. Yields for 4 
sclccted lines of S. 單時旦旦 in the sa臨e period ra河ed from 13會 to

1000 kg/ha , with a mea1.l. of 564 kg/ha. The on1y accession of 三.
v1scosa un益er multipl1catio位 i8 CIAT 1094 which gave a yie1d of 136 
可悶了

的 a consequence of the prob1ems in producing 提ed of 鳥單單您聖

男主主主豆豆盟主~笠， future efforts wi11 be 挂irected towar是8 the accessions of 
.f.. ~瑩瑩忽聽 x C. 監監控笠E盟 from thc bree的19 program. 主-
brasil1ensis accession8 flower profusely but there are proble曲'8 of 
1ack of unifor誼ity in sce是 maturation and seed shed挂ing. 紅1Ímal
acceptability problems 1n the species cast a sha垂ow over future seed 
multip1icat10n at CPAC. 

EFFECTS OF CUTTING 血ND lRRIGATION ON SE草草 PRODUCTION OF Sty10santhes 
鵲起旦旦控 CV. B馴DEI點燃囂

To deter血.1ne whether seed y1el是 could be increased a草ronomically in 
th1s cultivar 忌y defoliation and/or supplementary irri草at1on. a tr1al 
was estab1ished in the 1981-82 wet season. Two irri皂ation treat甜ents

were facto主ia11y combined with two defo1iat主on treatments. The two 
irr圭皂ation treatments Were supplementary i吉rigat10n up to peak 
f10we主ing (July) and no irr主gat10n. The two defoliation treatments 
were no cutting and cutt1ng 1n late February (4 weeks before esti聽ated
f10wer initiation based on Australian experience with COtllt聾發rcial
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cultivars of the species). A further 圭rrigat主on treat盟ent was 
include是 for observation purposes 1.札 irrigation throu誰h the dry 
season. No defoliation treat阻ent w必s i聽，posed in 1981φ82 in the 
establishment year. The resu1ts for that season are shown in Table 
6. Irrigation until peak floweríng time increased appreciably the 
numher of inf10rescences although seeds per inf10rescence were reduced 
by 15 per cent. However , pure seed yie1d was increased by 41 per 
cent. Continuous irrigation reduced all para由eters. particularily 
seed y圭eld.

lit-Sidi-j:zzt 

In February 1983 , in the second seaso役. the 是ef01iation treatments 
were appl主ed and plots cut to 30 c盟 above soi1 1evel. Defo1iation 
ki11ed a11 the plants leaving only dry 終te祖s. Further research 1s to 
be conεlucted on this aspect. 

IN PRODUCTION SEED ON GRAZING DEFERRED AND CUτTING EFFECTS OF 
ANDROPOGON 

1982鴨串3 was the third and last season for both these trials. The ai盟
was t。這etermine when 甜甜 crops of 主﹒鑫沒聽聽 cv. Planaltina could be 
cut or grazed in the wet season without reducing seed y主eld.

Defo至iation is necessary to prevent 10丑惡in草 under condition諮 of 
relat1ve1y high fertility. The treatments were no cutting or grazing. 
grazing until or cutt1n聽 at 15th January. 15th February and 15th March 
in each season. After cutting or deferring the grazin臣. 50 k臨 N/ha
was applied. 

Seed yields are presented in Table 7 for both cut and 串razed
treat您的ltS. The yie1ds are 串iven as mean翁 。f 3 years data for the 
cuttin惡 experiment an挂 2 years (1st and 3r這 yea宮s) for the gra草1n惡
experi甜ent. In the 2說d year fire swept through the 1atter trial and 
it was deci述ed to 19nore the variable results obta主ne桂.

Under cutt1ng the highest seed y1elds were obtained by defoliating in 
mid-Janu為ry. There was a 51 per cent increa戀e over the uncut contro1. 
Cuttin車 in mid伸February only increased seed yield by 7 per cent whilst 
delayin串 until mid-March reduced appreciably seed yie1d. Under 
graz1ng the results were different. Deferring grazíng in mid-January 
主ncreased seed yields by 41 per cent. However. deferrin草草razin惡 in
聽i是“Feb玄uary gave a further 15 per cent 圭ncrease ín yie1d. In both 
tr圭a1發 there was a tendency for defoliation to 1τlcrease til1er number , 
the number of ferti1e tiller磁 and seed size at the optimum dates of 
cuttin草 or deferred grazing. 

There was evidence that reduced plant height at harvest and the 1ack 
of 10dging decreased harvesting and post-harvest labour requirement扇­
Compar1ng the ungrazed and deferred grazing in 觀i社-February treat摺ent發
there was a 60 per cent reduction 1n cuttin藍藍主觀彎，緝毒3 per cent 
re益uction 1賓主 carrying t1回e and requ主re是 for makin草 the piles for 
"sweating" ~ and a 6毛 per cent reduction i位 ti祖e necessary for 
thresh主ng and clear主ng.
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Table.6 Components of seed productjan in undefoliated stands of S. 
旦控旦盟主 cv. Bandeirante in 1982 "ith or without irrigation at 

CPAC , Brazi l. 

Treatment 

No 
Irrigation 

Irrigation 
unt il peak 
flowering 

Irrigation 
throu l'h 
drv season 

Tnf1orescencc No ./m2 

3732 

6172 

2796 

Pure 
Seed 污/ ln florescence Seed Yield (kg/ha) 

1. 50 24.3 

1.27 34.3 

1. 19 5.4 

Table 7. Effccts of cutting and deferred grazing on seed production 
m 旦旦旦且這旦旦笠旦旦旦 cv. Planaltin" at CPAC , Brazj l, 

Treattnent 

Nοcutting 

or grazíng 

Cut or Grazed 
until I"..OJ 

Cut or Crazed 
until 15.02 

Cut or Grazed 
until 15.03 

Plant Height 
At harvest 

(m) 

3.0 

2.0 

1. 75 

1. 25 

li Mean of 3 year只 data.

2/ Mean of 2 year~ data. 

+一一一-Seed" Plant Height Seed 2 

Yiel 而 At harvest Yield 
(kg/ha) (m) (kg/ha) 

107 3.0 98 

162 2.25 140 

115 1. 75 153 

4 日 1. 25 108 

15自



REGIONAL TRI血.LS

髓。w that a large base of information has been estab11shed at CPAC on 
pro領土sin直草ermplas瓢，缸ld key species identifie泣 there 1s a need to 
test this materia1 at other s1tes 1n the region particulari1y those 
outside the "central co芝 e" where rainfa11 is h1gher or 10wer. Twe1ve 
sites h處ve been se1ected for re草10na1 tria1s of the Type B (Tab1e 8). 
These sites , vary from north of the equator 是own a1most to the 
sub-tropics of Brazi1. There is cons圭derable variation 1n a1titude 
and ra1nfa11 , and major s011 types are 1ncluded. Regional trials 
a1rea在y exist in Roraima and Barreiras. In 1982-83 , a re草iona1 tria1 
type B was estab11shed at CPAC on the red可'yello智 latosol. Sltes at 
Goiania and Fellx1andia a1ready have a history of pasture evaluation. 
A provisional 1ist of 草ermp1asm to be inc1uded in these t宮ia1s ís 
prese犯ted ín Tab1e 9. This list 18 base是瑚ain1y on experíence 
obtained over 5 years at CPAC. Co11aborators are encoura串ed to 
include their own promísing germp1as臨 1n the tria18 and , where 
possíble , to sen社 seed to CPAC to distr主bute to other sítes 1n the 
Brazí11an network. Of particular interest wi11 be the anthracnose 
reactíon of Stylosanthe~ species; whether 豆豆豆豆主單單扭扭皇位呈扭捏 and
主﹒躍起史學恕 "tard主。" flower and pro是uce hi草h盯但ed yie1ds at lower 
or higher 1atitudes than CPAC. wl主en seed of other introductions and 
breede室 's materia1 ís ava主 lable at CPAC the list wil1 be expanded. 

PAS校JRE PRODUCTIVITY EVALUATION (CA:τEGORY IV) 

留1th the objectb'e of a瑟瑟essíng ani甜a1 potential pro挂毛主ctivity of 
promislng pastures coming from Category III , in 1981-82 a grazing 
trial was established with four high1y pro臨ising 1egum治s. The legumes 
were Stylosan泊的主張望扭泣呈 cv. 車andeirante (CIAT 2243) ，是 c拉茲延且
CIAT 泌的是總是 1097; S. 她crocephala cv. Pioneiro ( = CIAT 1281). The 
1e囂umes 珊re 如wn with 主﹒革設經曳的，. Pl甜瓜tina (CIAT 621). Three 
stocking rate treatments l.Oanimal unit per ha (1ow) , 1. 4 animal 
units per ha (medium) and 1.8 ani也1 un主t per ha (high) w浴室e included 
in the design. 。實le animal unit is >> 400 k車 liveweight. Each paddock 
1s continuously grazed by four anima1s (two steers and t蜘 females)
and stockin草 rate treat體ents were obtaine是 by varying paddock size. 
紅白祖18 will be ch但1ge是 annually at the start of the dry season. 
Fistulated steers wi11 be used perio是ical1y to monitor diet se1ection. 
Pastures wi l1 be analysed by the sampling and co阻puting proce挂ure

"BOT主NAL". This combí紅色s es主主體ates of relative species co祖position
(D主于“Wei惡ht Rank Method of 't Mannetje and Haydock 19岳 3) and of 
pasture yiel是 (Co甜lparative Yield Method of Haydock and Shaw 1975). 

The paddocks were not graze挂 ín 1會81枷82 to allow the species to 
produce see社 In the 1982-83 wet season pa是docks 當ere pregraze益 to

uniformize the treat阻ents. Grazing treatments were imposed in May 
1983. lniti還1 11veweight of the animals was 150 k在﹒

The dry matter on offer and botanical composition of the paddocks at 
the start of the experiment 18 presented in Table 10. The highest 
legume conten t: s were ín the 控告坦通空空 ω 主﹒鎧接投扭扭 associations
and ranged fro臨 29 to 52 per cent. 日eed contents were 1ess than 5 per 
cent ，叫cept in t:he 坐坐訟悠呈交- S. 對昆主tat呈 CIAT 1019 組ssociation at 
the high stockín島 rate. Her至， the weed content was 8 per cent due to 
訪問sion of 笠史巨泣起草三位扭扭扭 from 5n adjoinin草 pad丘。ck.



Table 8. R色車iona1 trial sites in rhe cerrados of Brazi1. 

統acapa/AM血E蟲 OO)'N 15 2500 Red Ye110w 1atosol 

Boa Vista/的RAlMA 3 0 15' N 90 1740 Ye110w latosol 

Ba1sa為 /MARANHAO 7 0 21'S 190 1566 Red Yel10w latoso1 

Alnarante/PIAUI 車。 12'8 210 900 R鍵是 Yellow latosol 

Barreiras/BA草IA 11 0 50'S 479 1020 Quartz sand 
M 

s 
vilhena/RONDO到IA 12 0 44'S 600 2000 Red Yellow latosol 

Planaltina/DF 15 0 35'8 1170 1570 Red Yel10w latosol 

Jaciara/MATO GROSSO 15 0 3旱 '8 21會 1700 Dark Red latosol 

Go iania/GOIAS 16 0 41S 730 1443 Dark Reð latosol 

Felixlan是ia/MINAS GERAIS 18 0 45'S 614 1100 Red Yel10w latosol 

Camapua/MATO GROSSO DO 8UL 20.2串 'S 55會 1396 Quartz sand 

Sao Carlos/SAO PAULO 22 0 01'S 854 1495 Red Yel10w latosol 



Table 9. 主 provisional 1ist of 惡er由plasm to be distribute這 to the 
Bra乞11ian Re草10na1 Tria1 質etwork from CPAC , Brazi1. 

Species CIAT Accession No. 

S.pianensis "tard面有 1095 , 2191 , 2203 , 2243 , 22主4 ， 2245 

S. capitata 1019 , 10會 7 ， 1318 , 2252 

S. 酬croc扭扭1a 1582 , 2039 , 2053 , 2133 , 2280 , 2732 

S. v主scosa 1094 

C. macrocarp蹄 50岳之， 5065 

Z. latifolia 728 

Zornia g1abra ?惡毒7

主ni祖a1 perform殺nce during the first 知是ays of the 是ry season 18 shown 
1n Tab1e 11. 8ma11 車ains were t皇ade in nearly a11 the treatments an是
were highest in the 坐坐迎您盟-三.但些單捏捏 assoc1at主on緣 This
legume spec圭es remained green in the dry season. 

Fistu1ated steers were introduce吐 in April towards the end of the wet 
season an是 again in June 1983 1n the early dry season. Diet 級electlon

data are Su觀臨arlzed 1說 Table 12. ln the first sampling perio述， in 
eleven out of twe1ve treatments ，投里空控皇恩 was almost exclusively 
consumed. The exception was at the high stock主ng rate ln the 
坐坐坐聳立豆"昱.豆豆豆旦旦 C1血T 101 會 treatment where animals 5electively 
grazed the 缸峙。f the invading !﹒法詰位旦旦旦﹒ ln Apr11 抽空e than 80 
per cent of consumption was 革開en 且全opogon 1eaf. 1n the July 
5a訟p1ing the tren是 was simi1a言， a1though the intake of 主﹒您必岱盟主是
increased 恥rked勾銷是 the amount of green 經豆豆迎您on leaf consumed 
fell to 1ess than 50 per cent. The chemical co盟position of fistula 
samples for three of the four aS50ciations in June is shown in 
Table 13. The highest cru是e protein leve1s selected were in the 
紅紅恕緩盟啥立﹒盟主空想泣5 association. 

S11草ht to 血。是erate 闊的racnose was foun是 in S. guian的性昱 and 昱﹒

主~乏主呈主主 CIAT 10會7 at th噶怨tart of the experiment. On ly a few lesions 
were detected in 8. 學已岱且是 C1AT 1019 an性的ne in 立﹒ macrocepha1a.
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Table 10. Dry 血atter on offer and botanical composition of 

associations at start of 益ry season i恐 Cate串ory IIT 

evaluation at CPAC , Brazil. 
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斗 2735 (32) 1317 (15) 

3716 (42) 728 (8) 

2741 (36) 12會4 (17) 

3729 (39) 1473 (15) 

3501 (37) 1是89 (1 6) 

2779 (2會) 188串 (20)

4023 (34) 3401 (29) 

1657 (1草) 4882 (52) 

2628 (25) 4093 (40) 

2585 (2會) 1107 (1 2) 

2725 (30) 13串 3 (15) 

3事9岳 (42) 1053 (11) 

Low 

Me是主um

High 

品。99 (43) 

4343 (46) 

480 .5 (50) 

11 Botanical compos主 tion values (% D討) 1n parenthe扇 18.

Low 

Med1um 

話i串h

再00雪(37)

2531 (27) 

3316 (32) 

Low 

F給社ium

Hi惡h

4822 (54) 

主716 (52) 

再16會 (44)
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Liveweight perfor臨ance of ani晶als after 90 days of dry Table 11. 

CPAC. IV evaluation at 1n Category (late 蟲U皂口st)season 

Braz1l. 

Actual 主ssociation

Animal Gain Stockin草Ratewith 坐坐怨單單旦

(kg/an/是ay)(animal units/ha) 

0.101 0.8i 立 ca器旦旦主

-0.0吏。

0.036 

1. 01 

1. 31 

1019 CIAT 

0.098 0.75 S. 主史悠茲至1

0.065 

0.053 

1.05 

1. 34 

1097 C工Ilτ

0.247 0.77 扭扭盟扭扭S. 

0.220 

0.1岳再

1.08 

1. 37 

22主3

Bandeirante) 

CIAT 

(cv. 

0.095 0.75 臨acrocephalaS. 

0.122 1.05 1582 CIAT 

0.053 

163 

1. 33 P1oneiro) (cv. :jirili--;jjJij 



Table 12. Selection of sward co揖ponents by fistulated steers in the late wet 

season and early dry SEason tn Category IV evaluation at CPAC , 
Brazi l. 

定

An凸ropogon Stocking Graf司 R TιG耳ume Weed 

A寫sociation Rate April July April July April July 

主. capitata Low 98 98 2 。 Q 2 

CIAT 101 會 Mcdíum 99 96 G 。 4 

Hi思h 10 69 3 。 87 31 

î: S. capitata Low 100 99 9 l 。 G 

CIAT 1097 Medium 9會 9會 。 9 1 

High 100 100 G 。 。 。

S.guianensis Low 99 92 7 。 1 

CIAT 2243 Medium 99 92 1 8 。 。
(cv. Bandeirante) High 96 79 4 20 。 1 

s. macrocephala Low 49 100 9 G 。
CIAT 1281 Medium 88 93 。 。 12 7 

(cv. Pioneíro) 在igh 97 99 o o 3 1 



collected in early Chemical composition of fistula samples 13. Table 

Brazil. CPAC , 1V evaluation at Category in June 

"1n vitro" Dry Matter Digestibility Crude Protein Andropogon 

(%) (%) Association 

guianensis s. 

39.70 13.61 C1AT 2243 

Bandeirante) (cv. 

s. 且已旦旦

49.45 10.43 1097 C1AT 

macrocephala s. 

54.18 9.37 1281 C1AT 

Pioneiro) 
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PASTURES DEVELOP甚至ENT-CERRADOS

τhe identification of new forage 1e車也揖e ecotypes t01erant t。 這iseases

and adapted to the 8011 c。當tditions and c1imate of the Cerrados , offers a 
wi是e range of alternative也 for pasture deve10pment and renewa1 1n the 
reg主on.

The se1ect主on of new 囂e空間，p1asm under ac1d 8011 cond1tion8 with low 
levels of 組vai1ab1e nutrients a悠悠ures its adaptation to these 
condit主ons. Thus its use for it擔proving native pastures and renewin惡
degraded pastures is made possible within a mini甜um input system. 
Preliminary results on the inclusion of these new 認aterials 1n degraded 
笠主法拉拉主 pastures are presented in this report. 1n 叫dit1帥， the 
knowledge of the主r potential respon8e to hi草her fertility 1evels 18 
necessary to broa桂en the1r poss主b1e use in previously cropped Cerrado 
areas , where high leve1s of phosphorus and 1圭亞e have been applied. 
Experimental results obta1ned under these conditions w1th five 1e車umes

that are presently 1n the 訟。st advanced evaluat10n pha8e are presented 
in this report. F1na11y , new results are discussed in relat主on to the 
use of alternative phosphorus sources , 的owin草 the long resi益問1 effect 
and increasin惡 efficiency of some phosphoric rocks 念vai1able in the 
re車主。，n.

New exper主祖ents to determine the need of applying ferti1izers for the 
祖aintenance of 惡rass and 1egume pastures have been initiated. The 
inforr建ation to be obtained from these experiments , under grazin草
con桂主tions ， will allow the 是evelopment of technique怒 that assure 
long-ter聽 persistence of stab1e association經 and enhance an optimum 
recyclin囂。f nutrients in the soi1“ p1ant-animal syste溫.

RESPO幫SE OF FIVE LEGUM草 SPECIESτo 1詩CREASING LEVELS OF PHOSP詩ORUS AND 
LIME 

ln a field experi臨ent initiated in 1980 , the pro是uctivity of 
$tylosanth甜史結盟盟主主 "tar泣。n CIAT 2243，主﹒單純恆星 CIAT 1019 ，主-
rnacrocepha工a CIAT 1281 , Zornia 1)rasiliensis CIAT 7485, and Centro紛ema
E主主主豆豆豆!2豆豆 CIAT 5065 un挂er various con是itions of avai1ab1e phosphorus 
and lime app1icat主onS was stu挂ied. Preli昂inary results correspondin皂 to

the first harvest were presente挂 in the 1982 車nnual Report. Cumulative 
results a問 presented 主n Figure 1 and show that 主啞巴旦竺聽聽立旦旦旦控
C1AT 5065 ，站喇叭 as Stylosantheg 捏捏單單18 CIAT 2243 , respon丑 to

levels of 220 k在 P~O</ha ， while S. macrocephala CIAT 12串 1 ， Zornia 
br 的叫i必1主鈴M肘叫Z閑1站8i旭s C盯IAT血衍T i?B封討P式' 抽d S乳. 了呎tata CIA紋τ 1019 伽 d 間
芷τ訊耶芷院2才苦π悶可可島 WEfhalevelf wd百恥tion 1eve1s we1l 咐盯 those of 
the former 移pecìes. The response to 1圭組e above the minimum 120 kg/ha 
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1evel applie謹， was 1imited in a11 species; with e玄ception of S‘旦且且也
CIAT 101琴， dry matter production of a11 introductfons increa忽聽d up to 
800 k草 Iha. The favorable effect of 1i血e applications was observed 
pri滋arily at level認 of up to 120 kg PoO</ha , with a 51i草:ht1y unfavorable 
effect above tl如 ïe~~l~in -~h~ ~~aj-~ri i? ~f-~h~ - i~t~od~~~i~~~ (Fi車ure 1). 

These results indicate the possibi1ity of inc1uding 主﹒起絃怯怯主呈 CIAT
2243 or 三. 點豆豆豆豆豆主pum CI血T 5065 under variab1e fertil主ty conditions. 
while the other species cou1d be used for those areas receivin草 sma11er

appli個 cations of phosphorus and 11t程e.

趴lrthermore ， it ha發 been conf1r血ed that although the ferti1izers applied 
1ast year had a very high residua1 effect in terms of plant response to 
applied phosphorus , avai1able P in the 5011 was considerably 工ower in 
those p10ts that at the same level of applied P received hi草her levels 
of li詢問 The data available do not indicate whether this is the result 
of a minor extraction of P by th忠 extractor used (Mehlich) 是ue to the 
presence of 1ime , or if it corresponds to a lower real availability of P 
for plants under those condirions. The chemical analyses of the aerial 
parts of the plants showed that while P contents of 主﹒盟位單位主盟 CTAl'

5065 and 呈﹒單純括巴 CIAT 1019 閥re 0.20% at the species hi草愉悅 yiel郎，

旦﹒鉛支鉛旦旦旦 CIAT 泣的 and 主﹒穹!lacrocepha1a CI位 1281 showed maximum 
yiel這s at P cont忽nts of 0.16%. 

RELATIVE EFFICIENCY OF PHOSPHORUS SO草鞋CES FOR PASTURES 

The extreme phosphon的 deficiency and high P“ fixing capacity i9 a well 
known characterist主c of the Oxisols. Us!n草 laboratory 戀ethods a number 
of studies have documented the high P也fixing capacity of these 發0118.

Nonetheles袋， the proportion of the phosphorus fixed under the忽e

conditions which. however. c結n be used by the plants. 主s not well known. 
Previous studies showed that certain tropica1 pasture species are ab 工e
to efficiently use several years after application those fertilizer話
that contain a high proportion of water-soluble phosphorus 
(superphosphate). suggesting that a 話。od portio設 of these. although 
already fixed. can be used by the plants. In any case. the use of 
non-water soluble sources of phosphorus 訟ay be attractive in order to 
avoid an initial high fixation and to 發nhance the gradual release of 
phosphorus over many years. Results obtained with three phosphorus 
sources ，是uring a period of four years. are presented in this section. 
The products u給ed were Araxá phosphate. Yoorin thermophosphate. and 
triple superphosphate. The first i8 a finely 露round phosphate rock. a裂主l
Yoorin i9 a pho9phate treated at high te混perature鐘. both having a very 
low content of water 901uble phosphorus. 

Figure 2 shows the re割草lts obtaine挂 during a period of four years in an 
experi揖ent c:arrie是 out with 坐坐訟法呢星哎哎豎立 CIAT 621 and Stylos副主泌的
callitata C工AT 1078. Resu工ts are presented in relative yield 
percenta單純. 100 beir海 the yield obtained with 閃電站1 amounts of applied 
phosphoru發 in the form of triple superphosphate. All treat酷ents

received basic applications of S (50 kg/ha) , dolomitic 11租e (1 000 
kg/h紗. K (83 kg/h帥. Zn (5 地/ha) and >描勵。1祖血。libdate (0.5 kg/ha). 
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Results show that at the 120 kg P ,Oe/ha level Arax惡 phosphate
i~i~1;11;';a"8 ~~~-ve~; ;;;fec~i~e 'but" ~hrt"it;-~iiec;i;i~y ri;;;;~~-s-e-d with 
time and after the third year was s1阻ilar to triple superphosphate. The 
effectivity of Yoorin thermophosphate was as hi草h as or hìgher than th墮t
of triple superphosphate. When the 1eve工 applied was 240 kg P勻。之 /ha ，
the efficiency of these two sources compared 電.ith trip1e superpño是phate
decreased with ti臨e ， being inferior to triple superphosphate at the 
beginning of the thir是 year. This has been interpreted as the resu1t of 
a 鶴inor phosphorus s01ubì1主ty 1n the non-酬soluble sources , when 1evels of 
application were higher , as well as a hi草her residual effect of h1惡her
triple superphosphate doses. The poss1b i11ties of using Araxá and 
Yoorin phosphate seem to be 1imite尋 to leve1s of up to 120 k在 P ，O， /ha
under exper1menta1 con是it10ns; the co笠lvenience of us1ng these soürces , 
however , wi11 be deter回ineζi by their re1at1ve prices. 

RENEWAL OF Brachia玄ia spp. PASTURES 

Large areas of the Cerrados regioηnave been planted to pastures of 
varíous Br互旦成詛 specl制 In most cases , pasture移 that 1n the 
beg主nn1ng were hi草hly product1ve , now present 10wer productivity 1eve1鐘，
a decrease in the nu訊ber of pers1sting plants , on1y part1al 草round

éoverage , aτld the con終equent surface eros10n of the s011. Though it 1s 
true that the causes that lead to the 草radual decline of grass pastures 
are mult1p1e , the low capac1 ty of the 8011 to provi在e nitrogen 1n 
mineral form a few years after estab1ishment can be cons1dered as one of 
the pasture degrading factors. Th1s 1s confirmed by the response to N 
fertil1zers of grass pastures which hav忽 been for several years under 
惡razing (C工AT，且nnua1 Report 1979). 

The introduction of 1egumes 主nto degraded p惜stures as a means of 
incorporat圭ng n1trogen into the syste器 and i甜pro內ling the fora惡e quality 
dur1ng the dry season , offers a more viable alternative fro滋 the

econo器ic p01nt of view. Previo鳴s experiments showed the viab圭lity of 
this alternative usin惡 techniques that inc1ude scarif1cat1on of the s011 
surface (CIAT，虹lOual Report 197會) • New forage 1egume ecotypes 
1dentif1e挂起y se1ecting plants adapted to the Cerrados 80i1s offer new 
alternatives for the renewal of B誰也詮且是 pastures ， advanta囂的峙工y
substituting the commercial varieties teste是 before. A new experi經ent
was initiated in 1980 , compar主室主草 variou怠 renewa1 methods for a 
史悠性主主主血性互旦豆豆 pasture which had been established six years ago. 
The experiment inclu社ed the follow主ng treatments: (a) 8011 surface 
sca吉ification with a turbotill肘. (b) ferti11zatio皂， (c) the co時bi賠tion

of (a) and (b) , (d) introduction of legumεs into the pa絡 ture by sowing 
in ro制 with a chi僻1 seeder , and (e) introduct10n of 1egu攝制 by 
broadcast seed1ng after 翁。扭e 11惡ht disking with a turboti11er. Four 
le且ume spec主的開re tested: Sty10santhee 盟主監控垃 CIAT 2243. 
sty10santh的觀acroc叩ha1a CTAT 1281 , Stylos抽出的盟蛀虫ta CIAT 1019 and 
泣錯位望自認旦且說話 CIAT 10衍 The plants estab1ished well with 
either 臨ethod ， but their contribution to total production was very low 
in the first year. Durin窮 the second year , their contribution was in 
some cases superior to 50% of th陣 tota1 dry ma t te言 tota1 forage 
pr。這uct圭on be笠翁惡 five times higher than the control plot (Figure 3). 
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Fro臨 Figure 3 it is evident that the incτease in fora囂e pro是uction

obtalned with the be忽t treatments (renewal with turboti11er , 
fertilizatio泣， and planting Stylosanthes macrocephala or Stylosanthes 
亞語捏捏說)， 18 the 闊別lt of the contr主bution of each of the factors 
consldered in the experiment , and their interaction. The application of 
fertilizer contributed with a 100% increase in forage production , while 
additional 8011 surface scarification contributed only modestly to a 
further yie1d i認crease. However , previous experiments showed that this 
superflcia1 mechanical treatment of the 80i1 was necessary for the 
better estab1ishment of the legumes. The inclusion of 1e草ume

introduction into the renewal process doubled forage pr。這uctlon in 
comparison with the fertilization treatment. 
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SOILSfPLANT NUTRITlON 

During 1983 the Section has focused research work in four main areas: 
(1) Nutrient competition in grass明legume mixtures; (2) Studies on the 
recovery of degraded pastures; (3) Evaluations of nutrient cyclin車 in
the soil-plant耐anima1 system , and (4) Use of 點ineral rocks as 
a1ternative sources of fertilizers. 

接UTRI的T CO鼓PETITIO當 IN GR主SS-LEGUM盟 MIXTU里ES

hndropogon gayanus - Stylosanthes capitata mixture 

ln the 1982 annual report , preliminary information was presented on 
the effect of P and basic fertilization on the performance of a 
mixture of 主﹒革訟是給s 621 間彗星﹒￡沒拉茲呈 101會 Table 1 間間梅女fzes

the dry 臨終ter production of 主﹒鑫泣訟法怠品是主﹒皇統註茲至是urín草 the

first year in response to 3 sources a於是 2 rates of P in the presence 
and absence of basic fertilization applied during the establishment 
period. 

It can be seen that P fertilization 臨ainly favored the 惡rass ， whether 
or not it received basic fertil主zation. Independent of the P source , 
主﹒ 星空芝琵立法s showe是 an approximately 50% iτlcrease in 是ry 甜a毛主eτ
P室。duction with the first 20 kg P!ha applied without basic 
fertilizatfon and 100% with basic fertilization in re1ation to the 
contro1. 叫le response to an additional 20 kg Pfha wa8 not so great. 
Bas1c fertilization alone did not improve growth of A. 且投旦旦旦﹒ The.se 
results show that the presence of other nutrients in the 8011 produces 
pos1tive and interactive effects with certain amounts of P (20 kg 
p!ha). The effect of basic fertilizatio泣， in combination with P 
主ndependent of sources and rates , caused a 25% increase in 岳重y matter 
production over the treat鞘ents without bas主c fe主tilization.

In contrast to the A. 車位坐旦旦 response ， the dry matter production of 
the legume (~.且已tata) was increased with basic ferti1ization , even 
in the absence of P. The effect of this fertilization was equiva1ent 
to a 63% increase in the amount of dry 髓atter produced in 亡。扭parison
with the controls. Increments of about 會2 an是岳0% with 20 and 40 k草
P/l站. re忽pectively were observed. The 臨ain effect of P wa發 to
increase the dry matter product圭on of the legu曲e by about 30% hut only 
with the first 20 kg F!ha added. 

A differential performance of the grass and legume in terms of 
pers圭 stence in the forage production (Fi在ure 1) , was a1so observed in 
this experi喇叭 Stylosa泌的臨 2且旦旦 8howed a gradual reduction in 
forage production with ti認e which was independent of the fert11圭zeτ
treatment appl圭ed. This fact was related to previous 玄esu工ts which 
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Tahle 1. The effect of P app JicaUo J1 θ公益 basíc fertilizati00
1 

on the dry 
門口 tter prodcction (kg/ha/yr) of A. 豆豆立豆豆旦旦“.g.) and 立﹒ 法泛主主主主
(S. c) grot作 jn a 約socí毛主 tíon~

P App 1 i cation \.Jithout Rasic With Ras主C
Feτtilization Fertilization 

Source P Rates A. 思﹒ S.c A. 紋.

S. C. (kg P!ha) 

Contrnl 9 33品位 8岳母 317時

Triple Sup f: l:phosphate 20 5198 927 6414 
♀G 在 966 11 在8 長080

C殺 lf()~ 20 5012 890 6796 
40 6359 lO43 75再8

Pho位phate Rock (Huila) 20 50支? 1104 6001 
40 5416 1150 7132 

Planting d殺te: May 7 , 19話:

1/ Ba終 ic ferti 1ization (kg!ha): 33 K; 111 Ca; 24 手19; 11，曰 5 Zn; 1 13 

have 糾紛的ted that 呈﹒間組旦旦立 1s a weakly p付。nnial species , that 
the pr。在口ctivity of 絃other plants decreases w主 th time and the 
persistence of the le草U鳴e depends on n"", generations of seedl in惡S.

Several experí血ents carried out in the rrogram (Annual Reports 1981 
and 1982) have consistently shown l.ack of vigo室主n seedlin草S of S. 
旦旦?主旦旦 m巷的1s poor growth is accentunted 喃喃 the legume i8 
associated with perennial and a思gressive 草ra8ses such a終生﹒ 星空豆豆主竺圭­

Tn experiments in which 主.主訟法立法主 was not defolíated and pla肘 ic

cylinders weγe introd'口 ce吐 to the 8011 to eliminate nutrien主

competition between roots of both sp如ies (A. gay的協 and 立，
您給旦旦旦)， a maintenance fertílizer application 你ainly K) stimulated 
跨玄。這4th of the le草綠報e seedlings. 

Consiclering the above 微entioned results , the present experi由en毛 was
modified sub間lttíng the grass to a defοlia r: íon proce悠悠 anrl app1ying 
mafntenance ferUlization (3仔 kg K, 20 kg H鞋， and 20 k惡 3/ha) ， at the 
beginní在囂。 f the rainy season. Fifteen days after the fertilizer was 
applíed , the seedlings of 主﹒旦眩盟主主 showed excellent recovery of 
vi草or and Fígure 1 shows this response , in terms of d玄y 珊atter

production at the fírst cut. Subsequent evaluations have also 的hown

better 嘉rowth and dry 說atter production of the legume plants 
associated with 主﹒真經笠豆豆， as compared with that obtained without 
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matntenance fertilization (Table 2). 

These results and several observations 蹄ade in pastures under 惡razing
with this 馴cture (主﹒是位紹給 m丑主﹒主到itat生)， have suggested new 
experiments for 1984, mainly based on the interactions between 
defoliation of grass and maintenance fertilizer (specific nutrients 
and a聽ount applie是) • 

The main hypothesis 1s that a certa1n de在ree of 在ra悠悠 defoliation 
(plant heíght and time of 挂efoliation) would resu1t 主n a lower 
nutrient co研petit10n with the see益 lings of ~.空豆豆ta which can take 
advanta草e of the fertilizer app1ie昔 for their recovery. 

Importance of Potassium and Cat主on Exchange Capacity of Roots 

In spite of the complexiti怠S of mutual cornpetition for severa1 external 
factors in 客ras8-1egu誼e pasture mixtures , it 1s known that nutr1ent 
competition 1s one of the key factors in the stability and peτsistence 
of such 說ixtures. Among the nutrients , potassíu點 1s considere挂 to be 
important , in the sense that grasses are more efficient than 1egumes 
in 主運去聽oving K fro昆 the 50i1 an益 that the efficiency of the grasses 
decreases as the K fertillzation increases. The differentia1 
efficiency for potassium between grasses and legumes has been wel工

correIated with the caEioa exCharize capacityof their root8 <CECr).

In 息。neral ， the C封C_ of 1egum巴S i5 higher than that of grasse怠， and 
th圭g 這et忍rmines gre急t終r divalent cation absorption (Ca , Mg) by 
1egumes. on the other hand , grasses absorb greater amounts of 
mo怠。valent cations (巨， Na) than the legumes (Figure 2). 在

differential CEC_ and cation absorption rates between the 
components ín pasture associations wou1d therefore 1nfluence their 
stability and dominance. 

This differential cation uptake w111 increa5e at low leve1s of 
exchangeable 80í1 K. Therefore , the more nearly equ溝 1 the CEC of the 
grass and 1e草ume roots growing in associatio鈍， the 器。 re co前pat1ble the 
m幻<ture wou1d be in absorpt圭on of nutrient cations. Tables 3 and 4 
present relationships between CEC_ and 芷 absorptio公 rates by 
d1fferent grass-legu當時 mixtures o.a棚的iso1 of C前拉明ua ， Colo的“­
Table 3 shows that a11 the grasses have lower CEC心 than the tw哈
legu凹的(今 capi臼ta and Zorn語錄.) when the 芷主在rtilizer suppli叫 1s
low (20 k草 K/ha) ， results which indícate a favorab1e differential K 
uptake for the 話rasses. 有hen the K suppli忽d was increase益 to 80 kg 
在Ih袋， a better compatibility a蹄。ng certain specíes of grasses an是
legumes w峙。bserved. Thís 1s the case for A﹒藍您認盟 and 立.主錢主笙主
whích present simi1ar CEC values an忌， therefore , a substant主a1
increase in K uptake 已y the legume. This situatlon 的 not the same 
for the other grasses and , thus , índicates less compatibility in the 
mixture for K uptake. Tab1e 4 a180 shows símilar trends with the same 
grasses associated with other 1e露umes. It can be seen that in the 
case of P. phaseoloides assQciations , the grasses and legume were more 
compatible when the K supp1ied to the 融ixture wa終 increased~ However , 
Desmodium ova1ifolíum showed the opposite effect at high K supplies. 
五百三局志 thaττt is 詣。 re adapted to 10w K leve1s than ~. 
組哎史性已坐笠﹒
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l Table 2. Dry matter production' (kg/ha) of A. 草草Z呈旦旦旦 621 (A.g.) and first generation 
of 也主持!;él 1019 (S.c.) grown in associa t:l.on as affected by P and 
maintenance~ fertilization. 

P A.pplied Without Maintenance Wlth Maintenance 
Fert i1lza tion Fertilization 

Source P Rate A.g. S.c. Legume A.g S ,. c. Legu錢e

(kg P/ha) Z 軍

Control 。 4540 177 3.9 5279 品07 7.8 

Triple Superphosphate 20 7345 179 2.4 ?會43 732 9.2 
40 6230 108 1. 7 7936 954 12.0 

Calfos 20 63主3 172 2.7 7575 620 息 .2

40 6471 120 1. 8 8839 502 5.7 

Phosphate Rock (Hul1a) 20 6121 157 2.6 7934 544 6.9 
40 6誓 15 133 1. 9 8390 58會 7.0 

主/ Dη 阻tter production of 主. .&缸里些笠. sum of 6 cuts and S﹒主認認泣呈， sum of 3 cuts. 

21 Ma圭ntenance fertilization (1丈草 /ha): 3日 缸. 20 M車， 20 S (March 22/83). 
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Tahle 3. The effect of 2 potassiu觀 fertilizer rates on the Cation Exchange Capacity of 哀。ots (CEC_) and 
potass1um uptake by 4 grasses and 2 legumes grown 仰的思。ciation in an Ox1so1 of Cari酪藍色h
Colombia. 

E App1ied 一 Var豆豆.ble --._-.. ----. Grass":Legu綠色的sociation 1

(恆星/pot} (kg/ha eq.) 在.單.x S.c. B.dyc.x S.c. B.dec.x S.c. P.max.x Sι. 

25 20 

100 80 

25 20 

100 80 

CECr (血eq/100 g root) 
K Uptake (m草/pot)

CECr (me哇 /100 g root) 
K Uptake (m臣 !pot)

CECr (meq/100 g root) 
K Uptake (mg/pot) 

CECr (meq/100 草 root)
K Uptake (mg/pot) 

14甲:學

21- 7 

25-26 
5聶-28

h﹒蓋 .x Z.sp . 

16 “ 19 
21- 7 

21-24 
42-33 

10-21 
38- 2 

12-18 
79- 6 

B.dyc.x Z.sp. 

11明 19

43- 2 

13-22 
73- 1 

10翩25

33- 5 

12-25 
79- 5 

B.dec.x Z.sp. 

10-18 
32- 3 

9-22 
91的 2

9枷23

29喻 5

15-2已
6主- 8 

P.max.x Z.sp. 

8-20 
28咀 2

14翩22

73你 4

之I A.g戶經史必ogo法扭扭旦旦 621' B.dyc.- Br笠坐泣起且紅立岱盟主車 6133; 更﹒豆豆::.. = 
Brach1aria 主旦旦控盟主 6 昏昏 P..max.= 旦時主盟盟且學1m 604' S.c.= Stylosanthes 笠昆虫旦旦 1315;
Z.sp.= 扭怨起 sp. 7847. 
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Table 4. The effact of 2 potassíum fertilizer rates on the cation exchan串e capaclty of roots 
(CEC_) and potassium uptake by 4 grasses an挂 3 legumes 思rowo 10 association 1n an Oxisol 
of Câri距agua ， Colombia. 

L袋里主但至 Variable crass-Legume Association生

{m島 !pot) (kg!ha eq) 底 .g.X C.m. B.dyc.x C. 點 B.dec.x C.m. P.max.x C.m. 

25 20 CECr (meq !l OO 皂 root) 1苦耐19 14妞-16 i器-20 12“ 30 
笠 Uptake (臨g!pot) 23- 6 34- 3 28個 7 28酬 3

100 80 CECr (meq!100 囂 root) 14-) 6 1 。“23 8-25 12-26 
K Uptake (現g!pot) 47-23 87峭 3 73啥? 81- 在

-副研自由---叫-----恥帽---鼎---岫僻個--咱倆，扭扭曲軸喘枷抽-申岫喘個-間酬酬阻-早冊"蟬間--喘岫岫且-呻恤扭扭-喘扭咱也--咖間也-喘咖間也』峙抖叫且也--明扭扭『嘲帕扭扭-冉晰咱也-申僻咱也

A.g.x P.p. B.dyc.x P.p. B.dec.x P.p. P.max.x P.p. 

25 20 CECr (me哇1100 g root) 10-12 13-24 12“ 25 1 品-26

K Uptake (mg/pot) 18-15 2會向 7 2皂- 7 27- 4 

100 80 CECr (me有 /100 g root) 19伽23 10喻 16 13-20 會-23

K Uptake (mg/pot) 2立“42 61-24 72也 10 66“ 23 

A.g.x D.o. B.dyc.x D.o. B.dec.x D.o. P.max.x D.o. 

25 20 CECr (meq/l00 g root) 10翩26 19-20 :結-18 19“ 28 
K Uptake (m車/pot) 2日“ 3 39盼21 37-22 35咖 3

100 話。 CEC玄 (meq/l00 g root) 14-30 8-1時 11“ 20 16-22 
K Uptake (領皂Ipot) 3。一10 99- 1 89- 2 90- 2 

1/ A.草=坐虫血路立盟旦旦.:!. 621; B.dyc.= 笠您也就主皇位三也結盟主 6133: B.dec戶紅豆笠位主至全丘盟控至三
606; P.max.=.!'.拉拉扭捏萃恕!'! 604; C品= Ce旦旦控豆豆史証扭扭涅盤 5065; l' .p.=Pueraria phaseoloides 9900; 
D.o. 目前 Desmodium 0內/a1ifolium 350. 



τhls type of informatlon has pro罷ise for further evaluation of new 
fora草e germplas訟， since it would in基主cate compatibilíty between 
pairs of grasses and legur發es during their in1tial characterizat主on.

RECOVERY OF DEGRAτED PASτ豆豆ES

Brachiaria humidicola 

Fertl1izer requirements for pasture 關inten制ce in Brac位主說
hu觀idícola have been evaluated since 1981 in close collaboration with 
the S愁ction of Productivity and Pastures Management.τhis grass has 
shown a repid declin位 in terms of biomass pro是uction and forage 
qual圭ty. Initially a díagnostic fertilization based on N, P , S and Mg 
applications was carried out. These fertilizer treatments were 
applied to smal1 plots , localized in a degraded Brachiari些主聽話紅豆豆
pasture which was under 在razing with 3 stockin惡 rates (high , medi。如
an這 low) (Tropical Pastures Program , Annual Report 19惡2). The results 
of this study are presented in Table 5 , in terms of dry 臨atter
production and crude prote圭n. N fertilization 圭ncreased the 皂rass

forage production , without increasing the protein. The 主nteractive

effects of the other nutrients on pasture recovery were not 
signif icant. However. 是γy matter production increased when Mg was 
app1ied a10ne , which 亞ay be relate丑 to the 10w cation ratios in this 
aci這 soíl"

In view of the fact that chise1 tines are common1y use岳 in the East產主rn

Plains of Colombia for pasture recovery (史征性巴拉且反旦咬臼!!.)， the 
fertilized plots and a new area (contro工) were treat詮d w土th chisel 
tines a year after the above study was 主nitíated. Table 6 shows the 
results of the experiment路 which indicate that the use of the chisel 
tines alone caused a dry 揖atter production similar to that obtained 
with 5日 kg N/hs. The 鉛echanical disturbance of the soi1 apparently 
increase the rate of minerslízation of the organic 甜atter favoring the 
release of nut玄ients such a8 甜， P and S and , therefore , their ut主主-
ization by the plant. τhese results 怠工 so indicate that pastu玄e
recovery in 8i設ilar 80i1s 聽sy b投 possible usíng on1y chisel tine8 an寸，
therefore , avoiding N fertilizatio眩 However ， neither N applications 
nor the use of chisel tines improved forage qua1ity in terr投S of higher 
protein contents (Table 7). Future objectives would be to introduce a 
le車ume compatible with this grass to compensate the protein deficit or 
to 100k for a su色stitute for this grass with better forage quality. 

Utilization of 苦itrogen bL 11.艾略也認ia spp. 

了[t is reporte性主n the literature that many forage species present 
differential uptake and utilization of nitro車en forms. It h翁 s a1so 
been suggested that 草rass species may inhib主t 全he n圭trification

process in the 8011. Th圭 s has been observed with ßrachiaria 
主盟盟主♀豆豆 (ref. Soil Microbiology Report). 耳聞edon百ese
。bservation毯 a 皂reenhou翁e e琵periment using a nutrient solution 
cu1ture to grow plants of three Brachiaria species (B. 益ecumbens 晶。6.
主﹒裝已把竺虫草草133 and ß﹒主盟主亟芷Eτ有'f duri時 90-d勾s wa京首rr主ed
out. The treatments applied consi8te，投 of 有 N rates 、 (0 ， 15 , 30 and 60 
pp扭扭) and 2 forms of nitro墓前t (N-NO o and 盟-泌l，' ). The 
evaluat主ons were in terms of dry matterJproduction~ ~ content ín the 
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Table 5. Nutritional status of Brachiaria humi這 icola 679 for 
maintenance ferti1ization. 

Fertilizer 
Treat翅ent High ST* Medium ST Low ST Mean 

E E s Mg DM** Cp** 告說 CP DM CP DM CP 

。 。 。 。 87岳 5.7 771 5.2 會37 在 .9 晶晶 1 5.2 

25 自 G 。 1055 5.3 1日 78 5.2 1182 5.7 1105 5. 主

50 自 8 o 141岳 5. 雪 1287 5. 惡 1424 5.4 1365 5. 岳

25 o 10 。 910 5.3 1075 5.6 1100 5.2 1028 5.4 

50 o 10 。 1204 5.6 1143 5.6 1243 4.9 1200 5.4 

。 30 。 。事21 5.7 會 10 5.4 1021 4.8 會51 5.3 

25 30 。 o 1102 5.9 1128 5.2 13♀3 5.1 1207 5. 有

。 30 10 o 847 5.2 串02 5.4 串串3 4.4 844 5.0 

25 30 10 o 1192 4. 會 1120 5.4 1141 5.2 1151 5.2 

25 30 10 10 1069 5.0 1083 5.6 133學 5. 岳 1163 5.4 

G o 10 。 852 5.4 895 5.6 907 4. 岳 885 5.2 

G 。 。 10 1243 5.4 1050 5.4 1254 5.2 1182 5.3 

* ST = Stocking Ra te 

做 D設思 Dry 喘口er (kg/ha); CP = Crude Protein (衍，

1草4



Table 6.τhe effect of residual fertilizer treatment and chisel tine 
cultivation in the forage dry matter production (kg!ha) of 
笠迎世哎些挫說也盟垃 67仇 Carlmagua , Colombia. 

Residual Fertilizer Treatment 1 
~echanica12 Rainy Season 1 會83

Treatment First Second Sum of 2 
百 K $ Mg cut cut cuts 

Jun.8!83 Aug.8/83 

間--自嘲申一一 kg/ha -----偷偷-也刪闢 即--可珊--Dry 設at豆豆r kglh平也腳--也翩翩

G 。 Q 。 Chlsel tine3 406 1317 1723 bc5 

25 。 。 。
.. 513 118會 1 岳99 bc 

5位 。 G G .. 521 1312 1820 ab 

25 。 10 。
.. 471 1116 15誰? cd 

50 G 10 B t1 58 l 再 3串 1997 a 

。 30 。 G 11 378 928 1306 e 
25 30 G 。

t1 421 1213 1634 c益

Q 30 10 。 " 421 1253 1岳74 bc益

25 30 10 。 " 445 12會4 1739 bc 
25 30 10 10 t1 515 1435 1951 a 

Q 。 10 。
.. 毒害。

1002 1 再會3 de 

。 。 。 10 11 448 1201 1649 bc 

。 。 Q G Chisel tine 4 602 1331 1933 a 

231/ / / 
Applied in April 1982. 
App工土總社 in April 1983. 
Contro工 under previou$ cuttings. 

45/ / 
Tre ，盈t血ent without cuttin島 regime.

Values fol1owed by the 5ar開 letter are not significant 工y different (P 5 克) • 



室able 7. The effect of residual fe主主 ilizer treatments and chisel tine cultivation 
on the nutrient concentratlon and cr也是e protein of Brach!aria humidicola 
679. Carl由綠草ua ， Co1ombia. 

Fcrti1izer Treat訟ent Nutrient Content and Crude Protein 
N K $ Mg N1 

誼
2 PC 1 PC 2 K1 K2 Sl 82 Mg 1 Mg2 

F司--州也kg/ha心-也叫翩而扭扭-- ----咱伽-----叫咱也--叫他"“-戶叫“明--一叫的心拍一一咀晦- % ---一-----一-曰“你側一一心略伽耐，一-自物伯倫-四"““叫

。 9 。 8 0.85 0.7日 5.3 4.8 1. 04 0.98 0.04 0.19 0.19 0.12 
25 。 。 。 0.87 0.74 5.4 4.6 0.80 O. 惡毒 0.04 0.19 0.19 0.07 
so 。 G 。 0.91 0.76 5.6 4.7 0.88 0.96 0.05 0.20 0.22 0.13 

25 。 10 G 0.86 0.77 5.3 4.8 0.88 0.90 0.04 0.18 0.19 0.08 
自

50 。 10 。 0.86 0.78 5.3 在 .8 0.97 0.86 0.0主 0.19 0.21 0.12 
mcg、s 

G 30 8 G O. 串5 0.7晶 5.3 4.7 1. 08 1. 11 O. 的4 0.16 0.17 0.06 
25 30 。 Q 0.87 的 .77 5.4 在 .8 0.98 1. 02 。 .04 0.18 0.18 0.07 

的 30 10 。 0.80 0.78 5.0 4.8 0.95 1. 02 0.04 0.18 0.16 0.09 
25 30 10 。 0.83 0.74 5.1 忌 .6 1. 01 1.0日 0.0主 。 .18 0.17 0.08 
25 30 10 10 0.87 0.80 5. 品 5.0 0.89 0.87 0.05 0.21 0.23 0.13 

。 o 10 。 0.83 0.77 5.1 4.8 1. 05 1. 01 0.05 0.18 0.18 0.09 

。 9 。 10 0.86 0.81 5.3 5.0 1. 01 1. 06 0.05 0.19 0.19 0.12 

。 G 。 。 Chisel tines 0.74 4.6 1. 1 日 0.17 0.11 

、luly/串立， ~ithout 80i1 remotion. 
2/ 在U囂U符t/83 ， ~ith soi1 re晶。 tion (chisel tines). 



plant tissue , and final concentration of nitrate and ammonium in the 
nutrient solutions. 

Dry matter production in each treatment expressed as percentage of 
maximu甜 yield i8 shown in Fi惡ure 3. All three 草rasses showed better 
perfor!也ance when the 諮 form supplied was ,nitrate (幫哥NO， ). However , 
when the N supply was as ammonium (N-NHλ') ， the growthJof B. 
生型企旦旦 and B. 坐丘扭扭些.!!. was inhibit缸1 at hi思her level怠， whereas 
showed i位creased production at higher NH" levels. Fi惡ure 4 shows 

4 the N content in the plant tissue of the~3 至2些話且主 sped.es grown 
under both 詩 treat詣的t8. B. 全盤豆豆主早已主 shows simi1ar 控 uptake and 
utili忍ation ín both 茁 treatment 侈，. when co盟pared with the other two 
Brachiaría species. These results indicate that B. humidicola absorbs 
and 可E言1izes both N forms 紗帽宜。3- and N-NH

4
+). 

The final contents of N as nitrate. ammoniu羽 and total in the nutrient 
solut!ons , are presented in Table 8. A comparison ,between them shows 
that when the N supply was as a!蹄。níum (N“ NH j • ') the rankíng 
in 當 uptake an桂 utilization by the 3 grasses was:~~ ~控說江延至〉主﹒
其主位坐虫乏主〉昱.主您服立思主﹒ The oxidation of 心NH" ， was very low 
in these treatments which may indicate that the N availability as 
ammoniu經 was total.恥en the N 別pply was as nitrate (N-NO勻) • 
the N uptake and utilizati的 by the 3 史証提包豆豆 species was quite 
similar. 

USE OF NATURAL ROCKS AS FERTILIZER: POTASSIUM FELDSPARS 

Rocks-potassium feldspars , magne8ium serpentine or carbonates. and 
gyp8也m or elemental sulfur could , in the 治ear future , be more 
econo訟ical sources of K ，肉， and 5 , respectively , for pasture 
fertilization in the acid 80i1發 of low fertility in Lat主封給nerica.
These fertil1忽er8 could be compatible with the improve是 germplasm and 
low input. low cost technolo皂y that 18 being deve10ped by the Tropical 
Pasture8 Program 1n 問arginal areas. 

As an initial step in the study of such natural sources of 
ferti1i zat圭on ， the case of potassium wi l1 be considered. To establish 
and 臨aintain improve挂 pasture8 in acid 80i18 , potassium fertilization 
圭 s necessary , which implies , in the present con通itions ， the llse of 
traditional sources of potassium fertil主zers (KCl , KoSO". KNO o) that 2--4' <<<:-3 
are soluble in water , susceptible to 哇uick leachin皂 .-expensiv屋， and 
which have to be imported to Tropical 紅ner圭ca (Tabl經 9). The use of 
nativé sources of potassit主甜 is , therefore. necessary and it appears 
that of these native sources the K-feldspars and the 官licas are the 
ma主n ones which contain slow release potassium. Most countries in 
Tropical 在merica have nume玄ous areas with an abJnJance of the 
會lentioned minerals , 軍現inly K-feldspars and the existence of these in 
Latin America provides a large incentive for fertilizer production. 

1n the evaluation process of K心-feldspars research priorities are bein霞
considere桂 an位 partial results are mentioned as fo工lows.

全!!!F虫草認n

K-feldspaτs are made up of SiO , and AI0 , tetrahedra 1inked 1.n 
4 
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Table 8. Final content of nitrate , ammoni闊的 anù tot~主 1 nitrügen ín 品 nutrient solution as a fllnction 
of the 詩 rate applied as nitrate and ammonium to three 坐坐坐坐提 spp.

Form of N N Rates Final Content of 起 in the Nutγient Solution 
Species applied applie措

且明持H 十 N-器。 Total N 
斗r 3 

ppm 句m←-“閻明..叫“心…-凹的旭困戶的一-耐心ω← pp耳 他--冊恥且已“心-呵.耐心自-叫悶悶-叫你

B. decumbens 606 N-NH.+ 。 自 .00 0.00 0.0日
4 

15 1. R5 0.04 2.25 
30 志 .50 0.16 4.8日

60 2的. 1 旬 0.41, 27.00 

N-NO 。 叮 .00 0.00 0.00 3 
15 0.00 0.39 0.41 
30 0.08 1 • 16 1. 30 

已。 0.04 2.90 3.00 

B. 益ictvoneura 昏 133 話-NH 令 o 0.00 0.00 0.00 
4 

15 1. 20 0.34 1. 6日

30 2.10 。國 58 2.80 
60 11.00 0.1,4 12.10 

N-NÛ
3 

位 0.00 0.00 0.00 
15 0.00 0.46 存 .50

3日 0.0日 0.7 屆 0.83 
60 0.08 1. 94 2.10 

B. humidicola 679 N-NH.+ o 0.0自 0.00 0.00 
4 

15 2.30 0.33 2.80 
30 2.4日 0.5諮 3.00 

峰。 2.90 0.68 3.7日

N-呵。 G 0.00 O.Oü 0.00 3 
15 0.5 0.7 日 1. 20 
30 0.30 O. 男 2 1. 10 
60 0.36 2.49 4.10 

+ 
N命NHI. absorption B. humidicola B. 司 ictvon軒uru 日. de r:umhens. 



Production and use of fert11主zers in several tropical americaI三
countries 是urin草 1980吋1981 (thousands of metric tons 扭扭倫P耐K).

9. Tab1e 
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three di祖ensions by sharing al1 thei玄 vertices with adjacent 
tetrahedra. The tetrahedra accomodate the 芷 ions in也 ide their 
frame'習ork. The structure of the feldspars i悠血ore difficult to 
weather than that of the m主cas ， but their abundance 1s 甜uch greater 
and their potassium contents are gene室ally higher. L1terature reports 
that when weathering K-feldspars in the lab , the Al of the st玄ucture
goes into solutio泊， but it precipitates before concentrating and , 
therefore , 1s not tox1c to the plants. 

Potassium feldspars are , therefore , not very susceptible to being 
leached and release K slowly; the mechanisms of dissolution are 
independent of the weatherin草 eηvirorr組，ent. and different types of 
feldspars can 電.eather in 益ifferent ways. 

The dissolution rate of K-feldspars is controlle是 by P詞， bein皂， highe玄

1n ac1d environments (pHs < 5.5) with lower concentrat1ons of K' 1n 
the 80i1 (exchan草eable K < O. 1 meq/l00 g of so11). An example of the 
typical mlneral compo諮ítion of a K伽fel吐spar can be seen 1n Table 10. 

Bevelopment of Metho是s

The determinat10n of the tota1 contents of cations (巨， Ca an是想起) in 
the K-feldspars can be carried out by mean怠。f fusion of ground 
5a盟ples at 1000.C 1n the presence of Na，、 COo which acts àS a 
fusin惡 and solubil1zer agent (Table 11)." 0近ce the composition of 
total cations is known , the procedure ís to select extractants in 
order to study the ava11ability an是 rates of relea8e of K. 1n Figure 
5 it can be seen than when the acidity of the extractant 1s increased , 
the potassium extraction increases and , 1n addition , 1f fluorl挂e is 
present in the ext主actant (Bray 11) , the K e又 tracted increases even 
more. This last inc玄ease 1s possibly due to the fluoride (F-) 
retention by~the A工 hydroxide in th發 rocks; at the same tim令 the
potas翁1um (K') 18 able to go into solut i.o泣.

The next step is to deterr益ine the 穹Uálity of several K-fe工dspars
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Table 10. Typical mineral compos1tion of K 
fel是spar rocks from Huila. Colombia. 

Mineral 
Component 

Content 
z 

510_ 
ALO 2:3 
Fe:。備

TiO “ d 

P_O叮

2::5 CàO 
MgO 
MnO 
誼a“o

ih 

72.63 
15.6書

。 .21
0.14 
0.26 
0.78 
0.42 
0.01 
1. 78 
7.61 
0.47 
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Table 11. K-fel是spars fusion (1000 0 C in the 
presence of Na句 CO令忽s a fusin車
an益 solubil1zer ag細心 t。如termine
the tot怠工 content of 缸. Ca and M惡﹒

Potassiu鍛

Feldspars 
K Ca Mg 

個也"“咱仰-耐恥- mg/草 Rock明F鳴軍司--枷-可-

Hobo 
車1geciras 1 
Algeciras 2 
Ospina 
Rio Blanco 
Rivera 
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.96mgKI切時iI旦 320 k擇 K/ha 問ui忱

。 24 mg K/kg soil 認 80 k9 K/ha equiv. 

• 0 rr可 K/k醬油il; 0 洶 KI抽問凶

Fígure 7. E.‘char睡輔ble 細細揖ium dy瓣，叫csfrom 棚。蟬urc帽
圈，dt計，輔個胡s of 叩plicatio鈍。11 K as a functíon “ 
討me.
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Relative agronomic effectivity of several K feldspar rocks 12. Table 

臨 determined by the yield of 虫草迪拉血紅聽到! grown 

under greenhouse conditio安全S.in a Carimagua Oxisol. 

{kg K/ha eq.) Rates 

80 品位20 10 

(8.6) (7. 7) (7.8) (7 .6) 

100a 100a 100a 100a KCl* 

97a 91a 91a 惡毒c1 Algeciras 

107a 95a 87b 會5aRio Blanco 

77b 96a 哩。a90a Algec1ras 2 

87b 會5a85b 101a Ospina 

94a 80b 87b 車6b富。b。

(4.0) Control: 

letters are not in the sa也.e column and with the same Means 

0.05). (P sign圭ficantly different 

100% for each rate 

the number in parenthesis shows y1eld 1n g/pot. 
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Durin車 1983 ， the activities of the 8011 ~哩icrobiology concentrated on: 
a) 的lizobiurn inoculat1on tria1s , b) nitrification stud主帥， and c) VA 
mycorrhlzal inoculat1on trials. 

RHIZOBlill哇 INOCULATION TRIAIS 

笠已諮經歧豆豆

Figure 1 shows the resu工ts of a Rhizobiu說 screening trial with 
Stv10santhes caDitata 1019 carried out in undisturbed cores of three 
soil 忍 (for 8011 副主a1yses see Tab1e 1). In th1s expe玄iment all 
treatments weγe inoculate丑 with 祖ycorrhizae. In the 1east sandy 8011 
( ，但主crobio工ogía') 1e綠 s nodu1es were for臨ed than in the rnore sandy 
80i18 ('A1egría' an忌 'Guayaba1') ， and 窮reater increases in N yield due 
to inoculation and N fertilizatlon were observed. Strains 2304 and 
2400 showed significant increases in N yie1d over the uninocu1ated 
ωntro1. Strains 1460 , 71 and 1238 , which have been reco體制ded for 
inoculation of 立.主設主笠~ on the basis of previous tria1s 1n sterile 
sand and nutrient so1utio況， did not perform we11 in thi5 5011 type , 
although 主n the sandier 50i1 type stra主n 1460 perfor詣ed relative1y 
we11. Strain 230晶， on the other han挂， d1d not perform we11 in san凸y
8011. 

The resu1ts i品，ply th，主t the plants have a re1ative工Y h1gh 到 yie1d

potentia1 (1. e. 賢 yield in the N fertílized contr01) in 1ess san益y
50i1 , but the native strains (i.e. in the uninoculated contro1) 是o not 
even 5UppO玄 t even ha1f of this potential N yie1d. ln the sandier 
80i1s , a1though the N yield potential was not 80 high , the native 
st吉ains in the uninocu1ated contr01 ca鳴e nearer to reaching it. This 
may mean that native strains are effective in sandy so11 but not ín 
c1ayey so11. 

Fígure 2 shows the resu1ts of a fíe1d experiment which supports this 
hypothesis. The overal1 product 主on of 'Capica' was 租uch greater in 
c1ayey ('Reserva') 翁。i1 than at the other site5. However. respon5es 
to 說 fertí1ization occurre昌 1n the c J.ayey ('Reserva') and medium sandy 
('Hato 3 , Lote 3') 50118 but not in the very sandy 50i1 ('Rincó刻， ) • 

:
1
5
2
8
f
i
t
j
z
F
E
d
i
t
-
A
t
l
i
-
§
j
i
-
-
g

車
站
，
‘

The native strains (uninocu1ated control) in the very san挂y so11 
y1e1ded more N and came nearer to reaching the potentia1 N yield than 
in the 認edium 5andy 50i1. Strain 1460 是id not improve N yie1d 1n any 
of the 5011s even when app1ied with 盤。 1ybdenum. Th1s imp11es that 
although strain 14岳o may be effective 1n sandy 怠。主1 ， the native 
翁 trains were equa11y effective , at least at the sites and under the 
conditions used 1n this experiment. Growth and N yield of 主﹒盟主位笠呈
are apparently 1imited by factors other than 賢 or Rhizobium strain in 
the very sandy so主 1. Sínce 'Capica' is reco聽贅lended for sandy 80i1s , a 
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Tab1e 1 Ana1yses of the 80i1s at the s圭tes m巴ntioned in this report. 

Site* Depth Z ppm 究 P meq /lOO 藍

C寶: OM N Sal這拉 Bray II pH Ca Al Mg K 

1. Microbiologia 。-10 4.09 1176 12 1. 8 4.7 .19 2.6 .06 ‘ 07 

10峭20 3.18 784 1l 1. 0 高 .5 .0會 2.4 .03 .04 

2. Reserva Similar to 1. 

3. 單ato 3 (Yopare) 0-10 3. 岳3 952 30 2.4 4.8 .29 2.2 .11 .07 

10-20 3.41 784 28 2.1 也 .7 • 17 2.2 .06 .04 

g 4. Lote 3 81訟ilar to 3. 

5. Rincon 
。給10

1. 82 448 61 1. 3 4.7 • 16 1. 0 .05 .05 

10枷20 1. 13 280 57 1. 1 4.5 .11 1. 0 .03 .03 

6. Guayabal Similar to 5. 

7. A1egria (Hato 5) 。-10 1. J 3 主 36 6晶 2.7 再 .8 • J 6 0.8 .06 .0再

10-20 1. 13 280 64 2.5 4.5 .13 .的8 .05 .03 

8. Qui工ichao 的“ 20 7.30 2062 21 2. 自 4.4 1. 39 3.4 .54 .26 

* l 乏主nd 2 話 "clayeyH

3 , 4 an吐 8 盟 ftmedium san垂y"

5, 6 and 7 鳴 "san挂y" or ffvery san益y"
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Hato 3 

burn在d

Hato 3 
2 

not burned 

Lote 3 
3 

符合t burned 

Ríncon 
4 

burned 
e 
<fl 

Reserv議
8 

burned 
not plowed 

? Resetva 

burne世 and

plowed 
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kg N!ha 

Established in furrows in 1 year old M. minutif/o均 sward (29% sandJ 

2 EstabHshed in furl OW$ ín ìγEdr old M , minutíf/ora SWöl d (29% saηdl 

3 Estab !ì shed În furrow5 ;n 1γ閃 r old B. [海cumbens pastu~e (29% sandJ 

4. Estab !l shed in furrows In 1 year old M. minutifJora pasture (指自% sandì 

5. Estabhshed ìn furrow$ In 1 year old M. mÎl JUtÎfJora pasture (60% 弓8，，(0

6. Esrabl:shed ìn furrows in savanna (12% sand} 

7 Estab l! s悅。 in plo自ed 5011 (1 2% sandì 

Fìgu問 2. Effect of uninoculated ( ~， unìnocula甜d and pelle1ed wi給 Mo{W)，惘。。
ulated with CIAτ1峙。 and pelleted 制品諦。也怒) and 112.5 kg Nlha (函m
treatments on production (kg N/ha) of "Capica" und軒 dí何erent esta隘的hment
condìtions ìn the 制制d at Cà rìmagua 14 weeks after 的鞠blishment

立命2



study of nutrient requirements of S. 旦區旦旦 in 8andy 80i18 , to 
determine whether increased fertilization or mycorrhizal inoculation 
could improve growth and NZ fj.xation , should be carried out. 

A1though 'Capica' is recommended for sandy 8011s , it i8 1ikely to be 
p1anted a1so in clayey 80i1s ，。翁pecial1y in pure 8tands to be us也d as 
protein banks. The results show that in clayey 50i18 the potentia1 N 
y1eld of 'Capica' i5 h1gh but nodulation and N弓 fixation by native 
srrains and by strain 1在已o are limited relative to this potential. 
This 臨ay be due to the inhibition of nodulation by minera1 贅， which 主e

more abundant in clayey than sandy so 1.15 , and appears to be suffícíent 
to inhibít nodu1ation but not for the plants to expre5s the圭r

potent圭a1 茁 yíe1d. Thi綜觀ay be an energy-saving strate草y since at 
8011 P 1eve18 energy i8 scarce , an岳之lt1lizat主on of 賞。-:l is thou惡ht

low 
to 

requ主 re less ene玄gy than N
2 

fixation. A p.roje.ct tó se1ect N?3 
tolerant 思主鼓起~OJst~~i-~B -'f 0; 豆﹒主錢就給豆豆 in clayey 80118 , and-to 
inocu1ate them in comb主nation with 間ycorrhizae ， which wou1d increase P 
availability , i8 necessary. 

織的while ， strains 2304 and 2400 which were effective on S. 早已旦控
1019 ln c1ayey soi1 , should be tested on 'Capica' , and if effective , 
should be recommended for inoculation of 'c紅pica' in clayey 80i15. It 
i8 probably safe to recommend that 立 ca點點旦旦 does not need 
inoculation 1n very sandy 80il8 (1. e. 60% sand) although if its 
nutrient requirements in sandy 80118 are found to be other than the 
leve1s used in the experiments described here. further 
need-to-inoculate trials with the new nutrient leve1s would 
necessary. 

be 

l"i話ure 3 shows that in a stráin 8creenin草 tria1 in soi1 cores for S. 
旦旦但沒旦成萃， tard心， 1283 , no significant 宜的pon說e to 說 fertilization
or inoculation was observed. Nodu1ation was 臨uch more abundant than 
that of 立.監監控ta. τhis 1ack of 恥respon斜 impl1的 that in this 
s011 type the nat1ve st玄ains are effective and this legume does not 
nee這 inoculating﹒

Des紋。是iu臨

Fi草ure 4 shows a series of screening tri發 ls of Rh1zobium strains 
些單咱扭m spp. It can be seen that D. ova l1 folium nodulated more 
native strains in the uninocu1ated co市高了吉日n D. canum or D. 

for 
with 

heterophγllum. However , a11 four legumes showed increases 1n N yield 
due to inoculation of some strains , which shows that even though there 
may be abundant rhizobia in the soi1 which nodul，這 te Desm且dium ， they 
are not a約 effective as some of the inoculated strains. It can be 
seen that some of th巴 inoculated strain8 are ~ore specific in their 
range of effect1、，1ty than others. For examp1包， strain 24晶宮 was 
effective on D. heterophy11unB ana both ;1. 全盟笠設性組 ecotypes.
whereas strain 248ì was effective on D. canum but not on D. 
思設立且主學 There 1s a1so 80級e difference ln specificity of strains 
between the two .Jl. ovalifol i.um ecotypes , e.g. 發train 22串4 was 
effective on D. “alifolium 寸7血色ut not on 3的6. whereas se喃自1
other strains were effective on both ecotypes. The most effectiv室主

stráiηs on 今 heterophyll蹄 。室主皂圭nated fro甜 a f主的d at Cari閉agua where 
主. heterophy1工間變 had been 草rowiηg for fou玄 years. lni tially its 
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deve10p祖ent was s10w an吾 it Wa8 pOO玄工y nodu1ate謹， but after four years 
abundant nodulation deve10ped , apparent1y due to adaptation of native 
strains. The previous1y reco酬師由d st問in for 主﹒注主主r組坐在笠笠，
No.31 , Wa8 not effective in th圭 s tr主a1 ， a1thou在h it caused an :!.ncrease 
1n the number of nodu1es. 

The resu1ts show that some De5modium spp. and ecotypes do need 
inocu1ation iηCarimagua 5011 , and that 8trains with differ1ng 
specificity ran揖es exist. Further work should be carried out 1:0 
select strains for De盟且必史 8pp. with a8 則是e a specificity range a5 
poss1b1e. 程owever ， since the笠e are 50 many native strains able to 
nodu1ate 學經且必m spp. ineffective勻， it is a1鉛 important to ensure 
that inocu1ated strains are ab1e to compete for nodule sites with the 
native strain發 Therefore ， once strains with a wide specificity range 
have been se1ected in so11 cores it wi11 be important eva1uate their 
ab主1ity to compete with native stra土ns under field con挂主t10n8.

Centrosema and Pueraria 

1n Figure 5 it can be seen that in 8011 core screen1n臨 trials 主﹒

控制坐坐旦旦旦 5234 ，笠， 且acr些空r~空空 5065and gmiE旦旦旦控 hybri吐 5931 
showed signif圭cant increases 主n N yíe1d due to i位。的主lation with some 
strains when compared ~ith the uninoculated control. Strains 1 岳 70 and 
3334 appeared to be particularly effective for both 旱，垃坐坐但如您 and

C. m圭亞支2豆豆豆是笠笠 and strain 3196 for a11 three 1e車制組s. Strain 17串。

which is current1y recommended for inoculation of C. 單位主arp盟 was

on1y the twe工fth most effective strain in this tria1. The number of 
nodules 1n the uninocul叫“ control was 1ess for 三 mac盟主皇笠學 and
坐笠知笠亞全 hybrid 5931 th州 for C. 包住旦控豆豆豆 which imp泣的 rhat more 
of the native strains are ab1e to nodulate C. brasi1主義nu阻， i.e~ it is 
a more p玄。臨iscuou怨工e草ume under these condi tion怠， but the native 
strains are ineffect主ve re1ati、le to the potential N yield. On the 
other han丘，三.怨誰旦旦立 5052 ， which ì經 one of rhe parents of 
生肥皂笠號 hybrid 妙鈍， apparently nodulated effec tIve1y with native 
strains. It see登s that the hybrid did not inherit th主s ability but 
rather the more specific characteristic of its otl間主 parent 豆，

您也主岱豆豆單﹒

抗拒ure 6 shows the re玲的se of C﹒是些設立旦旦 438 to inocu1ati…on tn 
Quilichao so11 , Carimagua soi1 , and Leonar挂 jars. In 忌。th 倍。 ils

strains 1670 and 1780 cau8ed the greatest increase in N yield. It is 
interesting to note that strain 3250 which Wa發 the most effectíve 
strain in Leonard jar翁， Wa8 not 50 effective 1.n the 80i1 core5 , 
possibly due to lack of tolerance of soi1 conditions. Strain 主事白，
previously recommen是ed for inocu1a tion of 型性笠旦旦，這id not 
perfo主觀 we l1 in this trial. St笠翁 in 49 , original1y CB 1923 and 
reconunended i羽 At叫ralia for inoculation of C﹒是些對法盟:l can be seen 
to be effective in a11 tbree treatments. These resu1ts i現ply that 
主竺笠認旦旦 spp ﹒ éxcept possib工.y~﹒ E也位竺盟 5052 ，問ed inoculating in 
Carima伊a 80泣， and C. 逆性旦旦主 438 needs ir叩開lating in Qu ilichao 
soi l. 

Table 2 shows the result of a fiel丑 trial where 主﹒ 全主cr丘主主主主um 5日65
a吋吏. pha5eoloi是es 9900 were establisbed in 1 宮82 in pure stands in 
p10叫ed soi1 at two sites at Carimagu訟， either uninocu1ated or 
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Table 2. Effect of inoculation and site (soil type) on k單詞
produced!ha per cut from March till July of C給紅豆豆豆豆豆
macrocarpum 5065 and Pueraria phaseoloides 9900 in the 
一一second year after p 工anting at Cari觀a皂ua.

Treatment C. macrocarp豆豆 P. phaseololdes 

Site 1 (Ha to 3) 243. 串8 a 314.57 a 
Site 2 (Rincon) 203.50 b 3毛4. 會 7 a 

論工noculant 179.86 b 305.87 b 
+Inocu工ant 267.53 a 374.17 a 

% increase 1n kgN!ha due to inoculation 
C. macrocarpum 85.79 a 
~. E!t空 seoloides 29.42 b 

(Different letters represent significant differences between vertical 
pairs of τlU租b怨rs only) 

Table 3. Effect of t圭亞e of lan謹 preparation on production 
(k草 DM!ha) of two rice var i.eties and pasture grasses 
sown in April 1983 (Carin鳩gua).

Variety or 
Specie忽

Date of Land Preparation 

December 1982 April 1會83
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inocu1ated with strains 1780 and 2434 respective1y. In the second 
year after estab1ishment (1983) a significant inocu1ation response was 
sti11 observed in both 1egumes. The percentage increase in N yie1d 
due to inocu1ation was greater in C﹒旦笠主旦旦旦旦 than P. phaseo1oides. 
The ínteraction of site with inoculation treatment was not signifícant 
for either 1egume , i.e. the inocu1ation effect was genera1ized over 
both sites. This is an important resu1t , since it shows not on1y that 
strains se1ected in soi1 cores are ab1e to cause inocu1ation responses 
in the fie1d but a1so that they are ab1e to do so at different sites , 
and to survíve 0巾er the dry season and continue to cause increased N 
yie1d in the second year. This occurred even in the case of P. 
phaseo1oide~， normal1y considered to be a "promiscuous effecti菇"
1egume. Thus P. Ehaseo1oideS i8 in fact "promíscuo叫 ineffective"
under Carimagua conditions , and responds to inocu1ation , contrary to 
the common1y expressed view that it does not. 

RHIZOBIUM STRAIN CATALOGUE 

The 監控生些m strain cata10gue has been computerized inc1uding resu1ts 
of screening tria1s so that users can request data on strains for a 
given 1egume , whether they have been screened and the increase in N 
yie1d obtained due to inocu1ation under given conditions. 

NITRIFICATION STUDIES 

It was suggested from previous resu1ts that 1and preparation before 
the previous dry season wou1d stimu1ate N minera1ization due to drying 
and subsequent wetting , whereas preparing the 1and at the beginning of 
the wet season wou1d not resu1t in such high N minera1ization rates. 
This wou1d consequent1y affect the growth of grasses or rice p1anted 
at the beginning of the wet season. Tab1e 3 shows that there was a 
marked effect of time of 1and preparation on growth of pasture grasses 
but not on production of rice. In fact there was a very c1ear visua1 
effect of the two treatments on the ear1y deve10pment of the rice , but 
the difference 1ater disappeared. This may be because rice is more 
N-demanding than pasture grasses and therefore requires N 
fertilization even in the fírst year after plowing savanna , whereas 
pasture grasses do not. The results show tha t there is a marked 
advantage in preparing the 1and before the dry season for 
establishment of pasture grasses. Possib1y the N ferti1ization 
requirements of rice wou1d be reduced by preparing the 1and before the 
dry season. 

Tab1e 4 shows the resu1ts of an experiment designed to test the effect 
of p1ants on soi1 nitrification. Legumes had no effect on 
nitrification as compared to p10wed soi1 kept free of p1ants. 
However , when grasses were grown without N fertilization , no 
NO o -N accumu1ated. This cou1d be caused by a 10wer rate of 
production of NO o by microorganisms associated with the roots of 
grasses than 1egumes , but it cou1d a1so be due to a higher rate of 
immobilization of the ~03 __~rEd_~c".~._ When the grasses were 
ferti1ized with N (urea) , J NO o -N did accumu1ate , except in the 3 . u ~~-~..._-~--.. -.'--r-
case of B. humidico1a. ThisJ imp1ies that the 1ack of NO o -N 
accumulatTonτbserved without N ferti1ization was due to 1ac~ of NH , 
substrate , or immediate uptake of any NO, -N produced , except in 

2 \0 



τable 4. Effect of plant and N fertilization (150 kg N/ha/year) 
。n nitrHication and CjN ratio in Carimagua 80i1 (Hato 
3) 15 祖onths after estab 工ishment (ppm NO勻伊-N
~roduced afteτ3 weeks incu~atiDn ， in 0明10 cm depth ()f 
50i1 removed fro祖 under the plants). 

的
“

-y z: OFU ，
主
一

pb­a­qtu--
Z
一

τ
主
-

.
、
斗
-

←ι
­

ER e-
<

TL 

-
n弓
、J

封
亡
。一袍

的

。
一

萬
一
扭

Da p 

宮are plowe益 80il 4.8 17.55 

S. capitata 3.5 19.52 

P. phaseoloides 5.7 17. 會3

C. 由acrocar旦旦旦 5.1 2 1. 83 

A. gayanus 0.1 18.43 11.2 18.10 

M. minutiflora -1. 8 18.20 6.6 17.96 

B. decumbens -1. 2 18.20 8.8 18.97 

B. humidicola -0.5 20.17 刊).3 18.24 

the case of B. humi益icola. 工 t can be seen that the C/N ratio 
aS80ciated with 室主on-N-fertilize謹 B. hu鞘idicola was high in comparison 
with the other grasse怠， but when fertilized with 軒 it 紛as as low as 
that associated with the other 惡 rasses. The C/N ratio associat~d 
with 主﹒盟主坐監笠盟糊s suprisi時ly hi紋， but even $0 宮門 -N

accumulate挂. Further work 1s nee丑ed to determine whether the- lack of 
蓮。->-N accu觀ulation associated with B. hu罰1d1cola 15 due to high 
av互ilability of C substrates for microbial growth and N uptake or to 
direct inhibition of nitrification by root exudates. 

The 玄esults i聽ply that 80i18 under g玄asses without N fe玄til主zation
become N 垂eficient durin惡 the fir給 t year after sow主n囂， whereas wi th 
legu輯es nitrification continues for 尬。re than a year. Therefore 
grasses 由ay beco揖e dependent 00 legumes for 可是uring the f主rst year 
after establishment. 

MYCORRHIZAL STUDIES 

En 1982 現ycorrhizal 給 tudies were centered on the evaluation of the 
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vesicular-arbuscular mycorrhizal (VAM) association in tropica1 pasture 
plants under different field conditions. The effects of sea怠。諒，愁。11
type , vegetation cover , grazing and fertilization on 生nfection by 
native VAM were evaluated. 1n 1983 various experiments were conducted 
under 揖reenhouse and field condit主ons in order to deter現ine whether 
mycorrhiza1 inoculation of unsteri1ized $oi1 would stimu1ate the 
growth and 臨inera1 uptake of tropica1 pasture p1ants. 

Fie1d infection of cu1t圭vars with indigenous mycorrhiza and Rhizo吾土um

Twenty刪 two accessions of si文章enera of tropical pasture 1egu四eS an丑

惡rasses Were sown at Cari認agua to study their capacity to fo堂哥

a悠悠。 ciations with the 1nd1genous 滋ycorrhizal fung1 a也是 rhizobia. One 
hu械制謹輸是“在ht access10ns of the 畫enera Sty10santh峙，主單位給您殼，
Zorn1a an毒草宮achiar1a were a1so evaluated for the1r VAM associations 
w主th native en益。phytes.

了rable 5 and F1惡ures 7 to 12 shσw that pasture 1egumes ha通觀arked
社ifferences in the1r capac1ty to estab1ish goo是 VA控 associat1on and to 
nodu1ate with native 發train發言lot on1y among species b也t a1so a訟ong

ecotypes within species. In order to eva1uate the large numbers of 
different in是1惡enous 祖ycorrhiza工 funga1 strains in these so11s 
capab1e of infectin露 these p1ants , it is necessary to isolate and test 
them a草ainst various ecotypes of the pasture p1ants under sterile 
conditio設s an挂 in different unsteri1ized soi1s. 1n this way native 
strains can be as的essed for their effectivity and for their potentia1 
as inoculants. 

Mycorrhizal lnocu1ation re街ponse of elght pasture plants 

This pot exper1ment was conducted in an un5terilized Oxiso1 from 
Carimagua. The test p1ants were: Stylosanthes c早I' itat-，聖 1315;

學史研鉛點悠悠roca訟法史 5065; 旦旦單位旦 Phaseo10ides 9900; 生里盟些旦

笠坐立盟主旦旦 3780; 扭扭扭 sp. 7847; 經紅且鐵血駐扭扭主 621 ;史笠且史主昱
坐坐坦盟旦旦 6133 and B ﹒ M投M但現且已79 ， using mycorrh主za1 inoculation 
with a mixture of 但au10您叫!. sp..; Enthrophospora sp. and Glo型呈
1llSnih曲tis.

Flgures 13 to 21 clear1y 紛how that total dry 融atter production of a11 
the test plants was increased si揖nificant1y by 祖ycorrhizal

inoculation. 尬。這g the five 1egumes tested Ê..主怨起主主主師是豆豆更主 sp.
showed the greatest increases in dry weight due to i室主oculation. Total 
uptake of P，賢. C, Ca and M鑫 was a1so si草nif1cant1y increased by 
mycorrhiza1 inocu1atio益，

1n another s訟a11 喜reenhouse experi鶴。nt the efficiency of three 
mycorrh主za1 fungi use是 in the above experiment was teste是 with 主­
ovalifolíum. Figure 22 shows the difference in efficiency of the 
益高頁頁es used. This 1n益icates the 位ecessity of 峙的 experiments
with other pasture p1ants to find out the best host-fungu5 
co盟binat主ons. It 主S 哇uite possib1e that a V品M endophyte which 主e
efficient with one host 盟ay not be 50 effective with another. 
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length mycorrhizal and number of Percεnta惡e of root 5. Table 

nodules/plant of 22 制扭扭ions of pasture plants 草ro'W'll

Carímagua. 15 week i益 the Reserva at for 

。 f nodules No. root Percentage Accesi6n Species 

per plant length mycorrhizal No. 

15 plants 談ean of 
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Stylosanthes 取Ijpit~穿插 CIAT 1315 
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Brachiaria dictyoneura CIAT 6133 
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Fìgure 21 

手 Inoc -Inoc 

-Inoc 

Effect of mycorrhizal Înocul前ion on the growth of A) Stylosanthes ca，ρÎtata ， B) Zomia 
sp and C) Centrosema macrocarpum grown in unsteúlized OxÎsol 
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Fi嘗ure 22. 

M 1 M 2 M. s 
DESMODIUM OV ALlFOLIUlll CIAτ3780 

NM 

Effe氓。f three my啊>rrhizal fungi (')例 the 謹rowth of Desmadium 0附/ifolìum grown i約 sterile OxÎ組1.

鼎 1. Glomus manihotls; 除2. Acaulo結'íora Sp; 叫3. Enthophospora Sp; 判 M. non-inoculated. 

222 



Comparison of P sourc發s and appl主cation rate 

This experiment 電<as a1so conducted in an unsterilize益。xisol from 
Carimagua 當ith the objective of seeing wheth給r rock phosphate from 
Hui1a i8 as goo是 a P source as Calfos (basic s1ag) and if inoculated 
plants require the sa攏。 amount of P fertil主ze玄 or 1ess to 惡ive the 
same yie1是 as those of unin沿cu1ated p1ants. Fi惡ures 23 to 24 
demonstrate that the both P sources were e哇ua11y good for the 缸rowth

and P uptake of K. ~haseolo1de!' C﹒哎拉到旦旦經 and B﹒且位主坐監呈﹒ 1n 
the 1egu磁e笛，訟ycorrhiza1 inocu1ation an挂 10 k揖 P/ha gave th揖 same

amount of d主yma主ter as that of non-inoculatcd plants with 20 kg P/ha. 
This means that at 10w P application rates mycorrhizal inocu工ation of 
pasture legumes may help to reduce the amount of P fertilizer needed 
by about 50%. This should be verified under f主e1d conditions. These 
data a1so imply that in such Oxis01s rock phosphate can be use挂 as P 
fertil主zer as successfu11y as 蹄。 re so1ub1e P sources. 

Fie1d inoculat主on response 

This experi給ent was estab1ishe桂 in an Oxiso1 at Carimagua , Llanos 
Or1enta1es , Colombia. The aim of the experiment was to see if field 
inocu1ation with V血M fun車i would increase the e8tab1ish臨ent rate of 
seed1ings ，草rowth and mineral uptake of 笠 c經些單怠，主 phaseoloides
an挂主﹒ 矗立主旦旦旦旦 and if 80 how 1。說惡 the effect of inocu1ation would 
1ast. 

There were four treatments: NIL , no addition of mycorrhiza1 inoculum 
or phosphate; M, with 血ycorrhiza1 inoculum; RP , with rock phosphate 
from Hui1a; and RP + M, rock phosphate and mycorrhiza1 inoculum. 
Phosphoru8 was app1ied at the rate of 20 kg P/ha. 

Mycorrhiza1 inocu工ation (M) s1草nificant1y 1ncreased the seedling 
e給tab1ishment and p1ant cover (車) but did not affect p1ant hei在ht o.f 
pu罕至全ria compare是 to non-inoculated (NIL) p1ants (F主惡ure 25). 在ock
phosph主te (RP) a10ne caused significantly hi草her values for these 
growth parameters than the mycorrhiza a10ne (詞) and the effect was 
furthe玄 increase是 when rock phosphate was combined w1th mycorrhízal 
ínocu1紛紛 (RP + M). Fresh and 桂ry 糊tter production was a180 
significant1y increased by 祖ycorrh主zal inoculation (M) (Fi臨ure 26). 
When the M and 詩1L treatments a宮e compared , mycorrhi草a1 inoculatíon 
doubled the dry matter production (T念ble 6). When co四bined w主th rock 
phosphate , mycorrhizal inoculation increased the dry 器atter production 
by 67% over RP treatment. When compared to NIL treatment RP increase往

是ry matter production 7 ti祖es more , an是 RP + M 11. 67 t1間es 髓。 re (Tab1e 
6) • 

The total mineral uptake was a1so increased significant1y by 
mycorrhizal inoculation (刊) (Fi車租τe 27). 車11 treatments 移howed high1y 
significant d主fferences. The efficiency of treatments when co距pared
with each other fo11owed the patterns of dry matter production 
however , the extent of increase varied amon話 minera1 elerr揖nts (Table 
6) • 

Not on1y the dry matte吉 production and minera1 uptake was increased by 
mycorrhiza1 i的問lation but a1so the no垂u1位 ion by PU竺泣起 p1ants.
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Mycorrhizal inoculation (M) doubled the number of n。這ules/plant
(Fi軍ure 28). Similar1y RP + M t主eatment had a180 higher number of 
鈍。按ules than the RP treatment. The nodules of M and RP + M treatments 
were much bi皂ger than those in RP treatment. 

ji--j 

Figure 29 ShOW9 that a190 1n the case of 笠泣監控且早早旦駐巴ta fresh 
and dry 瓢atter pro益uction 1ncrease忌 significantly by mycorrhízal 
inoculatíon (M). Thís effect was further íncreased when mycorrhizal 
inoculu阻 was combined with rock phosphate (RP +話). Total mineral 
uptake of 主主也旦旦控主 was a150 íncreased by mycorrhizal ínocu1ation 
(M) (Figure 30) and a11 the treatments showed significant differences. 
lVhen compared with the NIL treatment , RP increased P uptake by 7.7 
times , and RP + M by 13.3 ti也es (Tab 1e 7), which was a 草reater
increase than that of the dry matter and uptake of othe古 mineral

nutrients. 

Alth間。至五ZIP哇哇且是主 was suppl1ed wíth 50 kg N/ha after one month of 
sowin皂 nodulat10n sti1l showed differences among treatments. 
Mycorrhizal inoculation increased the nodule numbe~/p1ant. The number 
of nodules produce吐/p1ant in each treatment was as fo110ws: NIL , 4.7再:
說， 在 .02; RP , 14.99 and RP +哎， 24. 在9 (mean of 15 p1a位主 s) • 

S1說1ar1y to 1egu僻怨，主﹒革設訟法立 a1叩 showed a marked response to 
inoculation. The dry matter product圭on of five treatments , 1.e. NIL , 
M, RP and RP + M, were 0.27 , 0.3臣， 2.3 an桂 3.04 t/ha at the f1rst cut 
after 3 monrhs of plantin罷 respect1vely. A11 these t 玄eatments were 
s1惡nificantly differ發nt. Simí1ar results were obtaíned for tota1 
uptake of P ，賢，哀， Ca and M耳﹒

The8e data confirm the response to inocu1at10n observed in the pot 
exper主ments conducted in the same 10w MIP 8011 and with the sa血G

plants. This experiment i8 being contínued to derermine how long rhe 
effect of mycorrhizal 1noculation w111 persist. 
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30. Figure 



Effect of 租ycorrhiza and phosphate rock on DM yiel是
and mine自1 uptake of 扭笠泣起的經扭扭控告 CI泌的00 ，
expressed as treatment ratios. 

τable 6. 

Mineral uptake 
P K Ca M惡自DM* Treatments 

1. 93 1.會52.10 1.孽。1.88 2.02 說 :閻王L

1. 55 1. 52 1. 37 1. 32 1. 59 1.岳7RP RP+M 

惡 .2110.51 7.00 9.40 7.12 7.00 誼1LRP 

9.6在16.00 會 .5912.40 11.33 1 1.晶?RP+挺 NIL

Dry matter. 女

on DM yield and 
CIAT 1315 , 

Effect of mycorrhiza and phosphate rock 
mineral uptake of ~tylosanthM 監控話語
expressed as treatment ratios. 

Table 7. 

法iner拉拉缸里生里
K Ca $ Mg ? H DM* Treatments 

1. 72 1.84 1.77 1. 75 1. 5日1. 77 1.81 NIL M 

1. 93 1. 86 1. 71 1.52 1. 73 1. 63 1. 69 RP RP+按:

4.77 5. 益86.17 5. 岳97.70 5. 品串5.70 NIL RP 

9.22 10.59 10.52 8.65 l3 .30 8. 會39.66 NIL RP+:說:

ititij 
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PASTURE DEVELOPMENT -CARIMAGUA 

The objectives of the section are the develop盟ent of (a) simple 
pasture e各tablish觀ent systems to minim1ze C09t and reduce risk dur主ng
the estab 1ish組ent phase , and (b) managen揖nt and 訟aintenance systems 
for pastures which result in high productivity consi發tent with long 
term persistence and 8tl主bi1ity. In the 1a8t three year8 emphasis has 
been given to the use of natíve savanna supp1emented wíth introduced 
specíes planted in stríps. ln one case , the object has been to 
gradua11y replace native savanna with p1anted 1egumes and grasses over 
a períod of 5 years , grazíng the savanna duríng the replacement phase 
without burning and with 且radual1y íncreasing stockin島 rate. In a new 
tria1 , the strategy followed í5 to supplement the natíve savanna with 
planted legume!器， atte祖ptíng to fínd a stable and productive 
associatíon without burning and 功ith relatively hi墨h stocking rates. 
In other experi訟ents the effect of 訟anagement factors on anima1 
productivity ba1ance and stabi1ity of assoc1ations 1s being studied. 

ESTABLISHME諒T

1t 1s general工y thought that pasture estab1ishment 1n remote areas of 
the tropics i8 more costly because of the lack of adequate 
infrastructure wh1ch re制ults in h1gh costs for inputs at the farm. 
Neverthe1ess. one of the principa1 cost components 圭n pasture 
estab1圭shment: the opportun主 ty cost of lan忌. 1s a1四ost a1租ays 1ess in 
f主ontier areas. For that reason , the section has 草iven mo玄e attention 
to methods wh1ch require re1atively 盟ore time for completion than do 
tra挂itlona1 establishment methods. A savanna rep1acement study has 
pro是uce是 especially interesting results since 1980 when the exper至.ment
was estab1ished. The basic phl1osophy an益也ethodolo草y used were 
presented in the annu發 1 report of that year. Four associations were 
p1anted in strips , occupying 20% of the tota1 area.τhe area 
fertilized has been inc玄eased by an additional 20% each year , thus 
favoring the advance of the planted spec1es which gradua11y inva挂e and 
rep1ace the inten益ediate savanna strips. In τable 1 the advance of 
planted species during the first three years of the experiment can be 
observe社 There i8 a marked effect of initial strip w1益th and of 
species. The narrow strips of a11 associations have covered 20% or 
more of the total area each year. 卻sociations with 主. Phaseoloides 
have covered more than the projecte丑 20% even in the 5 m strip width 
until 1983 , with one exception when the legU1這e fai1ed to advance , 
probably due to heavy grazing pressure on the legume due to the high 
proportion of savanna to planted 皂ras浴 in that treatment. (Proportion 
of planted 忽pecies 主s a functio尬。f the number of 主nterfaces between 
plante益 species and native 移avanna thus a function of 翁trip width.) 
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Table 1. The effects of planting pattern and 這 ssociation on the advance of strip- planted , 
1 口 troduced species in native sa.vanna. 1980ω83. 

Initial strip widrh Mean width of the strips of planted species an挂
% total area covered 

19息。 1981 1982 19惡3

Association Planted Sav oêI nna m 縛% m 拉 位1 立

m 

B. humidicola 0.5 2 1. 7 67 2.5 100 2.5 100 
x 2.5 10 6.0 48 7.2 58 7.2 58 

D. oval1foliur話 5.0 20 8.4 .14 10.4 42 9.1 36 
"" tCH A 

主. hu輯i吐ico工a 0.5 2 2.5 100 2.5 100 2.5 100 
x 2.5 10 7.7 62 J2., 100 12.5 100 

P. phaseoloides 5.0 20 8.3 33 15.0 晶。 14.0 56 

A.gayanus 0.5 2 1. 7 67 2.5 1 日。 2.5 100 
x 2.5 10 6.0 48 的 .3 50 7.2 5串

D. oval主 foliu輯 5.0 20 7.8 31 12.4 5日 3 37 

A.zayanus 0.5 2 2.5 100 2.5 100 2.5 100 
又 2.5 10 8.1 64 12.5 100 12.5 100 

P. phaseoloides 5.0 20 10.7 43 16.3 岳 5 18.3 73 



些犯監控m ov拉扛且詩是 performed very well in the associations tested 
during the first year but suffered a serious attack of nematodes in 
1982 , which severelv re通uced stand and cover. The legume has 
partìal1y recovered ìn 1983. 扭笠笠路丘主扭扭單草 has not pertoγ間d
well 主n th~ experìment , due in part t命 problems of establìsh話ent and 
subsequently to a very hi惡h grazing pressure which did not perm1t 
flowerin草 nor see挂 ing and 1e謹 to a rapid reduction 1n the origina1 
stand. Thus the associations with this 車rass are in rea1íty 
associations of 1egumes with savanna.τhe best association continues 
to be B. h空技江且是 x P. Phaseolo i.dcs. 1n Figure 1 , the performance 
of this association can be seen. 1n the 0.5 m 怠trips ， P. Phaseo10ides 
had covered a11 of the area 1n the tirst year; 1n 2.5 m strips , the 
entire area was covered 主n two years. The 0.5 m 發trtp p1anting cou1d 
be coτls1挂ere電j a form of 10w densíty sod p1ant1ng which cou1d easi1y be 
mechanized to permit the simultaneous preparation of 1and , 
fertilizatioτ1 and planting in a once.砂over operation~ 

:2313 

1n Figures 2 and 3 botanica1 structures of each pasture at the 
be革innin囂 。 f the 4th year after plant圭Y荒草 are shown. It can be seen 
that the savanna continues to play an important role in the widest 
strips but is rapid1y disappearin皂i.n the me是ium w1社th strips aτ1d its 
a1most gone in the 0.5 m strips. 

Stocking r晶tes are a通juste社丑epen益ing on fora惡e avai1ability. 在t the 
end of 19在3 ， the B. h恐龍idic01a x 1:'. Phaseolo1益es association wa話
carrying two 組imals p，e一γ玄ectare; 品e other associations are stocked 
wlth one ani訟a1 ha .. A11 of the associations resu1ted 1n 
liveweight gains of 450-500 g an1ma1 day • during the 1983 wet 
se帥。n with the exception of D﹒空空且已且，lI!ll. _1\ (~~ 1皇位盟us) x savanna 
1n 位hich gains were inferior to 200g ani臨a1 .day .. 
工n sum訂曉ry ， the most important resu1t of this e耳periment to date has 
been the validation of a strate草y to gradua11y rep1ace native savanna 
by p1ant主ng strips of a串串ressive spec主es and annually 1ncreasi室主革 the 
area ferti1ized. It has a1so been feasib1e to manage the associations 
betweeηsavanna and planted species w1thout need for burnin缸， an桂

anima1s have continue是 to consume native savanna when adequate1y 
supp1emented by introduced legumes. 

The pre1inínary resu1ts of this experiment have served as a basis for 
a new trial 1n which savanna has been supplemente是 by p1anted 1egume發
1n a 時懈的 2.5 to 30% of 伽叫掙 area ， with stocking rat的
ranging from 0.33 to 1. 33 anil怠als ha G玄azing of this expe笠iment
wi11 be惡1n at the end of the present 挂ry season (1 983伽84). lt i8 
hoped that thi8 exper1ment w111 provide information on the 10ng term 
effects of management of savanna supp1emented with strip“ p1anted 
1e惡umes ， without burning and at relatively high 約 tocking rates. The 
dynamics of both native and introduced species and an主觀a1 performance 
wi11 be monitored. 

flooding savannas 

such as those found in Cas，張nare. and to a 
plaíns of 滋eta an是 Vichada ， Colombia the 
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話。 25 閑說nps
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。
19囂。 1981 1984 1982 1983 

Figure 1. The offect of initial .trip 啪啦h 甜苦d tlme on the % 01 total area 閱輯時dbγ 8rachiarìa humidicola and 
Puerarìa phaseoloídes in the savanna repla摺ment triaL 
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occurrence of "zurales" i9 CO酷馳。n. This 18 a for誼atio咽 in which 
mounds 40 to 60 cm high and 1.5 to 2 m diameter occur every 3 to 5 m 
1n the 1andscape (Figure 4). Preli觀inary studies indic發te在 the
pos谷ibility of establishing introduced species on the fl zura1es" , 
主ollowing manua1 preparation of the planting s~te ， based on a 10w 
density p1antin草 pattern. The ve草etation on the ba1ance of the 
"zura1" was control1ed either with herbicide or manua11y. 1n Fl在ure 4 
the eftect of 勵企tho是 and degree of vegetation control on the 
P玄oduction and botanica1 composition of forage of associations between 
B. h叫midicola ， P. Phaseol01des , D. ovali(olium and Echinochloa 
一一一 一一但泣泣諮觀主 can be seen. 1n genera1 , fora許都ailabllity 糊s high 
durin惡 the dry season. The use ot herbicide for contro11ing the 
native 治avanna "z經ra1" vegetat主on 草ave much better resu1ts than manua1 
contr01 of w總ed怠， primarily beca之1se of the effect during the 
estab1ishment phase. The chemical contr01 resulted 1n rr酷ch 訟。re rap1d 
and vi囂。rous establishment than manua1 contro1. It appear8 that the 
exposure 0主 the 80i1 resu1ting from 會umua1 contr01 had a 8trong 
ne皂ative eftect. Once estab1ishe丑. the introduced species were 
effic圭ent 1n invading an是 displacing native ve草 etation in the entire 
area , even tho咽草h weed contr01 was 1i副主ted to the high part of the 
"zural tf

5 計聰 percentage 1食單ume 1s greater in the high part ot the 
zura1 where it i8 not 8ubjected to floo是in皂， supporting the hypothesis 
that it shou1d be feasible to mainta主n 1egumes in a f100din在

environmeηt taking advantage of we11 drained niches for the le惡ume and 
1eaving the "f100r" for grasses adapted to 叫ch conditions. 主-
2位泣性主盟 i9 盟主ch more to1erant to temporary f100ding and saturation 
than P. .2haseo1oides，心e to the mechanical da經age suffered by the 
latter a8 a resu1t of tra祖plin惡 by 草razing animals. The problem of 
trampling is 誼inimize是 in well.幽draine是 Ox1s01s characterized by very 
stab1e structure , even in periods of high rainfa11. The "zural" 90i18 
beco血心 quite plastic when wet. 
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笠泣R虫10主 pol扭扭已距 ("Pasto A1棚鼠") i9 we11 adapted to poor1y 
drained conditions but it appears to be 1ess we11 a社apted to the 
chemica1 80i1 conditions in this environment. In contrast , B. 
全些話些已呈 1發 very 牌11 adapted not on1y to poor 是rainage but a1so to 
soi1 chemica1 conditions. The路e differences can be c1early seen in 
Fi邵lre 5. The best ba1ance between 1e軍用me and grass was achieved in 
the 主﹒ h位且能13 x !. .!'.且竺且往每星 association.

設AINTEN直NCE

Flanti位g patterns 

ln previous annual reports. the problem of lack of seed1ing vi囂or in 
臨cond and subsequent generations ot 主﹒史性法語 associated with A. 
車里主至2且主 has been discussed “ 在11 of the resu1ts to date indicate that 
the principa1 problem is the strong co由petition of the grass for 
nutrients , with potassium probab1y bein草 the most 1imiting factor 主a
Carima草ua Oxi師18. A p1anting pattern 間periment 眨﹒主笠主也豆豆 x A. 
扭扭昱笠呈) wa8 established in 1982 and grazing began in 1983. 的1m串l
per!9r臨nce has been exce11ent，泌的 gains of over 600 車制1ma1 < 

day < during the first 215 是ays of 惡razing. Forage àvailabil1ty and 
botanica1 composition of the association are shown in Fi那是re 6. The 
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主ndependent of avai1able , forage 30% of the to 1egume accounts for 20 
planting pattern. 

The purpose of the 社ifterent p1anting patterns wa8 to vary the 
是istance between 草ra8S and 1e惡ume ， 1eavin車租ore space for the 
deve10pment of the 1e惡ume with 1ess competition for the 惡rass.

Previous studies indicate that the eftect of the gra8s extends 
approxi甜ately 1 m fro血 the base of the plant. 1n the pattern of 1 row 
of 草rass to 1 row of legume (l: 1) with 0.75 距 between ro切綴， the 
distance between rows of 惡rass 1s 1.5 m; 1n the 2:2 and 3:3 patterns , 
the distances are 2.25 m and 3 ID. Observations to date ir艾蓓icate that 
one of the limitations to the strategy i8 the development of a new 
population of A. 主笠旦旦主制edlings in the midst of the 1e惡ume rows. 
1f this stand develops , the potential advanta車e of 草reater separation 
between the orig1na1 串rass rows wi11 b位 lost a11 too 800n. 

-jidi-­

j:;;tJijji--i 

persi忽tenceon botanical compositio位，effect of pasture mana起@也ent
productivity ot associations 

NEW EXPER1MENTS 

The 
and 

010 pastures fro祖 tria1s just terminate是 were used for in工tiating four 
sma1l , pre1iminary experiments to study the effect of stocking rate 
and grl這zing syste髓 on two association5. 

主. Phaseoloides x A. 主位訟旦旦﹒ At the end of 4 year綴。主 grazin囂， one 
of the most productive pastures in the lntroductions 11 experiment was 
in very poor condition due to over-grazing and the use of a grazi室主E
system which appears to be inappropr主ate for the association at the 
stockin在 rate employed. The pasture had essentia11y no harvestab1e 
fora惡e when the p主evious experiment was teγminat發d in December 1982. 
Nonethe1給S5 ， it responde是由ark潑d1y to a dry season rest period after 
having controlled ants and apply1ng maintenance fertilizer. The grass 
recuperated very rapidly at the beginning of the rainy season in Apri1 
and when grazing wa怠 initiated in June there was 誼。玄e than 6 ,OUO kg of 
forage avai1ab1e , 95草草rass ， 5% 1e惡ume. Under r l'tational grazing with 
heavy stocking rates of over two animals ha- L , the legu間e-grass
balance rapi是1y i血pro句ed and by Septe研her there was 60% 車raSS and 4日軍
1e草ume ， with approximately 2.5 tons of green forage (dry matter) 
available. 

The most ir楚portant aspect of this experience to date is the τemarkab1e 
abi1ity of both species to recover from a very degraded state after 
severe over-grazing , without the need for controlling weeds nor 
replanting; the only cultural pract主ces bein缸 the control of ants and 
the application of maintenançe fertilizer. The effects of grazing 
management wi11 be reported io the future. 

B. 全控些鉛主 x 1:. ~haseolo泌的 This pasture was formed over a period 
of 4 years un桂er co終 tinuous grazin車， beginnin草 with the "trian思主e"
experiment. The pasture has been severely affecte拉拉uring the 1ast 
two years by an inc玄easing incidence of spittlebug. The grass a1most 
disappeare是 in 1982 , but responded to a dry season rest (1 會串3-84) and 
maintenance fertilizer , without need for ant nor weed control. Before 
in主tiating 草razing in April , there was three tons of forage with a 
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botanícal composition of 的% g玄甜怠， 35% 1苟明札 Under continuous 
grazing , the botanical composition chan惡ed drastically; by Septer控告er

there wa銬。nly 3% grass and 97% legume wíth over two tons of forage 
available. This is largely due to the effect of spittlebu藍﹒ Under

rotational 惡razíng ， the grass performed somewhat better with a ran起e

of 10 to 20% grass , 80 to 90% legume. The future of this experiment 
i8 doubtful due to the 晶宮astic effect of spittlebug on th經 grass. 

FUTURE PLANS 

1. To expan注 6ζudies on the effects of grazing systems on the 
productivity , persistence and balance ot species in association 

2. To expand studies on direct plantín草 syste詣s for íntro注ucing

le皂umes into de惡raded pa發tures and native savanna. Equipment 
developed for this purpose may a1so serve for th，空 study of direct 
planting of grasses usin車 ve草etative materia1 , both 主n

traditionally prepared see吐語eds and in mínimum til1age systems. 

3. To èontinue studying alternative8 for pasture estab l1shment on 
the sandy 8011移 found on more 鈴lopin惡 site俗 in Car主也agua. These 
80i1s are structurally much 1e錄s stable and subject to greater 
erosion hazard than the dominant fine-textured 80118 found on the 
smooth 1and發èapes of Cari立UJ.gua.

立唾6



PASTURE QUALITY AND NUTRITION 

血ctivitles during 1983 were centere這 around (a) the evaluation of the 
quality an垂 palatability of prom主sin草草ermplasm; 你) measurement of 
fora草e qual主ty attributes and their 玄elationships with anima] 
production; an述 (c) identificatlon of alternate uses of germplasm 
ba給e是 on quality attributes. 

留hat follows i8 a report on the results of experiments that have been 
completed or a玄e 1n progre悠悠， many of them in col1aboration with other 
sections of the program. 

QUALITY A扭扭 PA1ATAB1LITY MEAS甘Rill給當TS 1N LEGUMES 

Protein rumina1 degradation 

In prevlous work a negative correlation ha益 heen foun是 hetween tannins 
in legu祖.es and protein solubility 1n peps1n. 1t wa8 of further 
interest to evaluate the effect of t:annins in le草umes on prote圭n

拉egradability in the ret主cu10-rumen. Six legumes with different 主豆
vitro d1gest1bility , protein and tannin coτltent (Tabl金1) were weighed 
into nylon bags and placed in 81tu in the rumen of fis t:ulated s t: eer經

grazín思主﹒星單純旦旦部是主.全旦些單s ﹒ Bags 鴨re t: aken out from the 
rumen at 是ifferent times (2 , 4 , 8 , 12 , 24 , 48 and 144 hours) an挂 after
dryin車 residues were wei草hed an晶 cru這e protein was determined. 
Curves of percenta車e protein 益egraded vs. 全圭亞e were adjusted with t:he 
mo挂e1:

-B , (X-B o ) 
Y 阻。 (1 - e ~l ,.. ~2') ， where: 

Bo 論 maximum potential degrada t:圭on when t主觀念 of ferr怨entatíon tends 
towards lnfinity. 
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B 2 臨 t: ime 這elay or la惡 time.

The data were wel1 a吐j usted by the mo挂el used , as can be seen in 
Figure 1. 

The 咽aximum proportíon of prote主n de在raded ran草ed be t:ween 己2 and 75克，
with a h1gher proport1on been degra這ed in t:he 主﹒革設盟旦呈 diet as 
co甜pared with B. decumbens. Large differences were found between 
legumes in t:he-ra蕊寸f degra為tion 作) (Table 2) an吐 1n the lag 
t: ime (B?' , thus resu1 t: ing ín 是主ffarmJ half lives. IR 萃的eraIf
legum蚓、ith t:annins (Desmo缸里全哈拉拉主盟 350，旦旦控主控些堅盟主主
雪311 and 監控且對主主旦旦監控主主 8173) had sign1fícantly slower rates Qf 
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τable 1. Chemical analyses of legumes used 1n a study of 主旦旦旦旦 m械制1 prote訊社egradat1on.

Legume Crude IVDMD Tann1ns Soluble 詞itrogen

Prote1n 1n Pepsin 1n Protease 

也-------------------ψ--棚伽啥也也悄悄悄伯伯ωωω 草 棚叫““"“自---曰“------------------帽

Desmod1um ovalifo11um 350 17 .2 44.2 22.5 4位 .7 52.2 
KSJ E 

Rhynchos1a reticulata 8173 22.3 45.7 7.1 59.8 53.9 

Dioclea gu1~~~_~~~~ 9311 18.3 在3.3 2晶 .3 45.7 59.0 

Centrose阻.a arenarium 5236 24.4 益。 .3 1. 2 84. 毛 76.4 

Centrosema macrocarp注m 5065 29.9 已5.7 1.0 ?誰 .5 76.4 

Calopogon1um caeruleum 9247+8159 26. 岳 57.5 0.9 74.2 晶磊 .5

Mean 63.3 已4.1
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Table 2. situ ruminal rates of protein degradation of legume 

leaves with two basal diets (Quilichao). 

Eate of Degradation (Rumen) 

Le話ume Basal Diet 

B. decumbens A. 豆豆主豆豆旦主 Mean 

----一--------- B~ (hr ') -一------------戶

C. arenarium 5236 .2752 .3475 .3114 

C. macrocarp旦旦 5065 .2773 .20日 3 .2{.28 

C. caeruleum 9247 + 8159 .1171 .1573 .1372 

D. guianensis 9311 .0541 .0552 .0547 

R. reticulata 8173 .0284 .03 ì3 .0329 

D. ovalifolium 350 .0161 .0474 .0318 
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bl Means wíth the same letter are not 忌 ifferent (P < .05) 
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prùtein de車ra是ation and greater lag times (7. 主 and 12.5 hours). 
Tannin content was significantly (P < 0.05) and negatively correlated r 
(= -.72) with ruminal protein de島radation.

These results could either indicate that tannin containing legumes may 
be inadequate in terms of nitro臨en for rumen bacteria or that they 
have a high proport1ùn ùf pùtent1al by-pass prùtei訟. wh1ch cou1d be a 
possitive attribute provided that the protein 18 在1直este是 1n the lower 
tract. Future stu社ie8 should be aimed at deter誼ining the exact amount 
of by-pass protein reach主n皂 the 10wer tract when an主mals are fed with 
legu盟es ùf a hi惡h tannin content. 

Palatabi1ity of D. ovalifolium acce58i紛ns

In 1982 it was reported that the aCCe紛 sions 3673. 3666 , 3788 and 3784 
had higher protein content8 and le88 tannins than the acce8sion 350. 
which was used as a control. Thus , it became of interest to determine 
if there were differences in palatability among accessions of 必

ovalífo1ium. A "cafeteria" type trial inc1也是ing 18 accessions of D. 
需結立已主控 an忌 1 accession ùf 必 heterocarpOI1 cv. Flo諮詢 Carpon

Des誦。是ium was conducte是 1n Qu ílichao 1n collaboration with the 
Ger自plas血 section. The test was car宮ied out using 6 anima1s 1n two 
b1ocks. with observations grazing tim惜 every 5 mlnutes 付給1-紛紛 for

two consecutive day忍俊 1n the analysis of variance the difference due 
to accessions wa仿 not significant (P< .160). However. when the data 
W啥re tabulated (Tab1e 3) it was evident that accessions 3673. 3666 and 
3784 had a tendency of being more preferred than the accession 350. 
which is consistent with the chemical analysis 是ata.

Ani揖a1 variability was lar惡1" in this "cafeteria" test , as indicated by 
coefficients of var1atioτ1 ran草ing fro輯 33.5% to 105.3主 1t 16 
su草gested that observed ani甜a工 variability m進y have resu1ted fro羽

草reat 1"0誼petitio，: for more p'.'~a~~~le 2~cces.sion白. particularly since 
p10ts p凹 accession were smal1 (1 日 m-) and were not replicat制I in 
each b1ock. 

Palatability of S. guianensis "tardio" acce治 sions

From observations made in smal1 plot grazin島 tr主als in Carimagua it 
was su草草的ted that 三.最結經史豆豆"臼rdio" coul益 have some palatability 
proble器s. In collaboration with the Le翠綠me Bree是ing sect主on a 
章'cafeteria" tr主a1 was con挂ucted 圭n Quilichao , inc1uding 10 accessíons 
of S﹒草草空空豆豆 "tardio"t a positive control 位.盟且旦旦的. Capica) 
and a negative control (5. scabra cv. Seca). The two contro1s were 
chosen on the basis of results íncluded in the 1981 CIAT Annua1 
Report. 血ccessions in the test were previously characterized in terms 
of yield , growth habit and d"g:-eZ of visco~ity . (:rab1e 4). Yie] 社g
ran晶。d from 181 and 490 g DM/m" and growth habits from prostrate 
to very erect. Only the accession 1280 was found to be of lùw 
viscosity. 

The pa latabi工ity eva工uation WàS carr主ed out 這是lrin惡 7 days after a 7 
day adjustment period. 翻king observations every 5 到nutes on 8 
animals 主n 2 blocks. 1n the analvses of varíance the interáction 
accession x 挂ay was highly si缸nif圭cant (P< .0001) , 60 the data were 
analysed for each day (Fí話ure 2). As expected , day 1 was the most 



Table 3. Palatability ratings of accessions of 

空空盟主單位拉拉已是盟(如ilichao)

Accession 苗。.

3673 
3吾吾吾

378品

37會3

3608 

3663 

3674 

3788 

37學4

35。在

37在 1

3652 

3607 

3778 

3昏昏8

350 

3652 

3776 

3780 

Prefere室主ce

In垂ex (PI) 

1. 66 

1. 52 

1. 52 

1. 48 

1. 27 

1. 13 

1. 04 

1. 04 

1. 。毛

1.00 

0.86 

在 .81

0.75 

0.75 

0.65 

0.61 

0.61 

0.61 

0.57 

11 PI 撤軍 ob鞠rved grazing each accession 

% expected 車razing each access10n 

with 閑 preference (0. 毛主)

2/ Des盼你必臨 Eleterocarpon cv. Flor主是a Carpon 

Desmod主3屆
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Table 4. Attrlbutes of accessions of S. 給絃堅盟主主 "t位垂主。H US吋訟

a palatability study (Qu ilichao). 

CIAT No. 

e 
σ
e
 

a zr oe s4ziqL 
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會
z
b
h
u
v

z
e命

n ve 

Growth 

habit 1 

令
，ι恥vY 

d 
令

,­s o e s -­wv 
Accession 

1633 4害自 1 3 

1280 422 2 1 

2031 36是 2 2 

1283 3忌。 3 2 

2127 318 3 2 

2812 315 3 3 

1317 314 3 3 

1009 (C_)3 287 1 3 

10136 2串3 3 2 

1062 255 3 3 

10280 (C+)在 2尋 1 3 l 

1808 181 3 2 

11 1 = Erect 2 組 Semi-erect 3 = Prostrate 

主1 1 當 No viscos1ty 2 總 Inter棚diate in 3 = High viscosity 

v1scosity 

11 S. sca泣呈的. Seca (ne草ative co前呵。

!:./ s. 主設主主主主的. Cap1ca (Pos1tive control) 
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sensitive to detect 位ifferences in pa1atability. The two controls 
were more pa1atable than 哩。 f the 10 accessions of S﹒且扭捏盟主笠

"tardio". The accession 1280 was simi1ar in pa1at教bility to accession 
1013岳， but more palatable than the rest of introductions. The lack of 
differenCé between control話 on the first day may have been due to 10w 
initial availability of 笠，且已時悍的r. Capica , in additio綠 to a hi思h
rate of intake of this 1e皂um役， as su星星企sted by its low palatability 
index on the second day. On the fo工工owin聽 days (3, 毒 5 ， 已 an益 7) 
differences between accessions were not consistent. 

From the 宜esults of thi紛 t玄 ial it may be inferred that the S. 
矗立語堂豆豆s "tardio" accession 1280 í8 more palatab1e than the rest of 
introductions eva1uated. However , its rate of íntake appears to be 
工ow ， particularly when co現pared with the S. scabγa CV. Seca (negative 
contro1). The better acceptabi1íty of 12息。 may be re1ated to its 
low給r viscosity , eventhough 主 t i8 not clear why it was as pa1atable as 
S. scabra cv. Seca which i8 very viscous. 

工n genera1. it may be stated that the legume S. 旦控史盟主主 Htardio"
seems to be of low palatability. This characteristic combined with 
its high drought resistance 1滋ay be a positive attribute in ecosystems 
lik紹 the Cerrado恕。f Brazil with prolon惡e往是ry seasons. In addition , 
this 1e皂白雪.e could be of 耳reat value to supple當lent unburnt native 
自 rasses in the Llanos of Colombia. On the other hand. it 15 企xpected

212主it斗斗話丹紅:zitC品:早已:17237h
grazin草 managements that favor the grass (學ome form of rotati闊的

grazin器) • 

t~utritive va1ue and intake of so祖e legumes 

A8 a complemεnt to stud主es on 1e且ume pa1atabi1ity the section has 
continued eva1uating the nutrítive value and vo1untary intake of 
pro敘is土豆豆g introductions. 

During 1983 主﹒旦竺空話豆豆豆 5065 ， !I!acrocepha泊 1643 ，主﹒鑫結盟且已主
"tardio" 1283 and Z.brasí1iensis 7485 were fed green to crated 
sheep. The 1egumes fed had variable 1eaf-stem ratios , but 圭n a11 
cases wi.th higher stem proport i.ons (Table 5). The cru社e protein was 
highest in the leaves of 旦﹒楞住至全旦旦盟 5065 and 10哨位t in the 1e僻的
of S﹒盟友沒間虹口的. with the other two 1egumes having intermediate 
values (T泌 1e 6). Hi車her and less variable dry 糊tter intak制 wer巴

recorded fo宮今且笠旦話經竺竺 5065 an挂立 macrocephala 1643 a8 CO盟pared
with the other tWQ legumes which ha是 very low 為nd variab1e intakes. 
(Table 7).主ni現a 工s fed with Z. brasiliensis 7485 exhibited digest1ve 
proble臨移 such as 10S8 of fece怒. which was indicative of alcaloid 
prob1e說s. An ana工ysis for a1ca10i社s was carried out in Z. 
brasiliensi~ 7485 and 1n other 15 introductions of Zornia sp. Thin 
layer cro甜ato岳重 aphy was use益 for 在etecting alcaloids together with the 
Dragendorff reagents (vi01et coloration 寫+ react主on). Of the 
introductions íncluded 1.n the tests. on工y Z. brasiliensis 7485 was 
positive , which 1s consistent with the low intake an往是ig巴stive
problems found with this legu臨e.

255 



Tahle 5. Plant part compositio須 of 4 legumes offered to sheep housed 
in metaholi個 crates (Qu ilichao). 

Le草ume Leaf 
且盟主主笠E

Ste甜 Flower 

砰"鴨"秘伽---叫咱-------- 草 --------心峙枷翎輪“白---
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Table 6. Chemical composition of 4 le草umes offered to sheep house桂 in
metabolism crates (Quilichao). 

Legume 盟坐旦旦控nt
拉盟u紅色

Leaf SteI濃 Inflorescence 

Cp 1 習DF2 CP NDF CP NDF CP NDF 

-----叫但一-----咀咀扭扭扭僻--一------ % -“你哪也一------ωm叫“耐心-------

旱. macrocarpum 5065 17 .0 60.3 25.1 46.1 12.4 6會 .4

主﹒削crocephala 1643 11. 1 往息 .1 15.9 主0.8 9.4 74.0 15.1 5會 .2

主-sui抑制sis 1283 11. 2 57. 1 12.5 51. 7 8.3 61. 1 
Z. brasiliensis 7串串5 10.4 58.1 17. 會 34.7 9.2 69.0 i會 .4 30.6 

1/ CP = Crude protein (耳文已 .25)
2/ NDF = Neutral detergent fiber. 
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Table 7. Dry matter intake of 也 legu甜es offered to sheep housed in 
metabolism crates (Quilichao). 

.75" .1 Le草包臨兩 王位tak絡(其DM/k草草 /day)
A n i 聽 a 1 

1 2 3 主 x CV夜7

Z. brasl1iensls 7485 
2 

36.3 16.9 8.2 3.0 1 巷 .2

更﹒島uianensis 1283 57.5 26.4 39.2 23.6 36.7 
S. macrocephala 1643 43.3 58.7 63.2 53.7 54.7 
C. macrocarp法m 5065 67.3 56.2 73.7 56.4 63.4 

!/ Measurements done for 7 days with a 10 day adjustment period. 
1/ Animals exhibited 批閱estive problems. 

89.8 
42.1 
15.6 
13.6 

In general , these results are in agree誼ent w1th the total rejection of 
互﹒ brasilie悠悠主您這.hen in aSBociation with gr忿忿忿@發 in s盟a11 p10t grazing 
trials in Ca玄i聽潑墨ua ， Co1omb圭a and CPAC , 草razil. In a磕磕1t主。畫畫， the 10官
intake of S. 能接話給主萃 "t前益。" 1283 1s in a車間冊的t with the 
ínt:erpretatio綠草 to the results of the "cafeteria" trial with this 
legume. 

SELECTING AND INTAKE STUDIES UNDER GR主Z工NG

L,egume selection in associations 

Cafeter1a type tr1als with legumes in pure stand are complemented by 
selectivity studies of legumes 1n association with a grass. During 
19日3 a small plot 思razing tr1al was established in Qu111chao to study 
the effect of three stocking rates on the selection of 經主主思主!l'.豆豆
"的，主﹒扭扭留給恕 "tar悅。" 泌的，主﹒ 臨crocephala 泌的， D. 
史是主坐坐些 37訟 Z. braslliensis 7485 and Zo聽說話P﹒?惡47 in 
associat主on with A. 鑫紹給豆豆 cv. Car1mag問 1. Each paddock of 
d1f fe玄ent s :l z忿 to 島發言lerste stocking rates , 1s 車razed for 3.5 days 
every 28 an垂 42 days i室主 the wet and dry season , respectively. Up to 
this point seversl 岳ra囂丈綠草 have been done to generate 過ifferences 圭n

the pastures. Durin窮 l 會84 selectivity evaluatio犯.s wi l1 be 現ade ，

including 扭easurements of botanical co間position of the forage on offer 
and selected by esophsgc級 1 fistulat巴基 steers. 

Intake of B. hu祖idicola

In the 1982 血nnual Report it was indicated that in Carima島、la the 
voluntary 11l take of B. humid1cola was low as a result of a protein 
deHc主ency in the gra悠悠， wh1ch re話ulted in extremely low animal 
performance. To further conf1rm those resu1ts , a series of 
me恭sureme泣s were done 1n Quilichao with B. humidicola under grazín話­
Small plots wer企皂razed at 3 different stocking 玄ates ， every 42 days. 
Results averaged aCross stockin惡 rates are presented 1n Table 8. 
Intake in peri。這 1 was greater than in periods II and 主室主， eventhough 
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Table 8. Forage on offer and quality attributes of ~. h盟迫起豆豆 m挂er 草razing 蜘制咐時 in

three per1odsl(Qu111Chao). 

Ti訊e of Mea悠urement

(month-year) 

Forage on 

offer 

Crude Protein 

指iet

kg MS/ha 克
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Perio位 1 (1 2-串 1) 210再 6.7 + .4 53.6 + 2.6 58.6 + 9.8 

tuQd e u + Water balance 

Period II (2師82) 1684 5.7 + .4 50.6 + 2.7 高 3.9 司令 10.3 

但幫ater balance 

Period 111 (8-82)2 4315 4.9 司令 .3 50.3 + 1. 4 再 3.2 + 9.7 

- Water balance 

1/ Values reporte是 are the average of 6 ani回als in each period. 

2/ Fertilize在 with M囂，竄. and S. 



digestibllity was similar in th終 three periods. The 益主fferences in 
intake between periods were more re1ated to crude p玄otein in the 是iet
than to forage on offer. In 甜苦ition ， it í5 c1問r that 主.主盟盟主泣呈
100ses quality rapid1y , particularly in ter紹給 of crude protein. 

The ir的ke of 昱﹒主盟主主主主立主呈 and 笠，笠位組哎哎生 was measured 1n 
(Tab1e 會) Quil圭chao w1th crated sheep. TI時 resu1ts 1n益主cate that 1n 
both gras移給怠 prote主n dec1ined wíth time , but the reduction was 
greater 1n B. hu租ídicola. The reduction in crude proteín was 
accO血panled by a considerable reducti。說 in dígestibility in both 
species and of intake 1n B. humidicola. D1fferences between species , 
particularly over time , cou1d possibly be related to a higher leaf 
proport10n ín B. 但旦控盟旦旦 (Table 10). 

血 future research priority 1s to determine under grazing 1f real 
differenc制 ex1st 1n quality between the two Br經性結扭 species ，
particula r1 y over time. It圭s also of hi在.h priority to f主nd a 
compat íb 1e 1e耳ume for B. hu盈idíco1a ， since 挂ata ohta圭ned 1n Quilichao 
under cuttin耳 su草草est a positíve effecr of D. ovalifolíu混主n the 
qua1ity of this 車路部﹒ The crude protein of 立﹒愁沒法拉詩三 was al恥"
泌的e 恕的的 tt除草rass was 部SOC圭ated 紛ith D. 平宇平lifolium 350 , which 
was not the ca發e with nitrogen applícations (100 k在 lha) or wit:h an 
inco亞patible legu甜甜的 as S. 主盟主主主主 (F1臣也將 3) • The lack of 
response of 息 humidico1a to nitrogen applícations in terms of 
1ncreasing nitrogen ín the tissue was also found in cuttíng tríals in 
Carimagua (see $oí1 Fertílíty and Plant Nutrition Sectíon). 

INT血KE OF B. decumbens wrTH AND W1THOUT LEGUMES 

1n collaboration with the Pasture Productivity and Management section 
a series of 四easuren時nts are being made 圭n a grazin農 experiment with 
B. 全型企控s alone and associated with Kudzu ín Cari阻agua. The 
experi血ent was established in 1978 and s1nce 197會 it has been managed 
under continuous 惡razing with varíable stocking rates (2 A/ha rainy 
season , 1 A/ha dry sea發on). Animal performaηce durín話 the 益ry season 
has been cons主 stently better in the g主ass.恤le惡之lme pasture怠， but l1ttle 
技ífferences have been found between pastu玄es in the rainy season , up 
to the fourth year. 

Duτing 1983 , intake measurements were made in the dry season and at 
the heginning of the rainy sea話。n. Tn both per10ds the pastures had 
more legume (61-68%) than grass. Legume selection was greater in the 
dry season (20%) than tn the heginning on the rainy season (5克)， which 
i8 consistent wíth re♂ults obtained in other grass-1egume pastures. 

The grass on offer ín thωlegume based pasture showe桂 a hígher crude 
protein content than ín the pure grass stand , particularly at the 
be耳inning of the rain也 (Tab le 11) • Thís 吐主fference cou1吐 be 
attributed to nitrogen transfer frol還 the legu官le 袋口挂 to a youn草er 思主ass
regrowth in the associatíon. Differenees in crude protein due to the 
season of the year and pasture were a1so detected in the díet and 
faeces of the 草razin草 an1 戰a1忽 (Tahl金 12). The cru還e protein level 主給
the diet was greater in the association in 忌。th sarnpling periods. 
Dífferel三ces i r. ~ua工生ty hetween the grass an丑惡rass-legu租e pa浴缸ures

were not ref工ected in voluntary intake (τable 13). It is 取得gested
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Table 化 Quality attrib削帥 of B. h踏踏位ola and !.泣起泣單單單 offered to sheeps housed in 

2益etabolism crates (你l1lichao) • 

F1r路t evazuatiort1 Second evaluation2 

Grass Crude Dry matter Intake Crude Dry matter lntake 

Protein in 社igesti- Prote1n in digest1一

the d1et b1lity the diet bility 

Z Z gDM/kg. 75 /day z Z gDM/kg. 75 /day 

B. humi桂icola 11. 3 59.1 + 1. 8 75.2 + 2.0 4.8 50.0 + 3.0 53.9 + 7.0 

B. d1ctyoneura 9.3 58.2 + 1. 9 68.4 + 1. 9 5.7 50.5 +主 .5 已3.3 + 6.6 

1/ Trial conducted in February 1982 , using 8 week-regrowth 組aterial.

2/ Trial conducted in August 1982 using 6 week-regrowth mater1al. 



Table 10. Leaf-stem proportion of B. hum盟主且主凹凸 B. 是虹口旦旦旦

used in fee丑ing tγ1a1 with crated sheep. 
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B. humi丑icola 在空÷岳 .9 51 69 + 6. 毒 31 

B. 旦旦捏捏笠全 6在+ 5.9 3是 85 + 8.4 15 

τable 11. Crude protein in B. decumbens alone and 1n assocíat1on with Jegumes 
(Car1magua) • 

Forage on offer 
Pasture Season 

:兆。1e Leaf Stem Dead 
plant matter 
"司研輪“編枷闖闖你呵呵 C芷ude protein (克) 你呵呵---舟，研﹒-

B. decumbens Dry 
i 

2.6 + .3 4.7 + .2 2.3 + 1. 8 + . 1 
Initial ra1ns 

2 
3.7 + .2 6.9 + .6 3.6 + .6 2.3 + .3 

Jl. decumbens + D主 Y 3.2 + .5 6.0 + .3 3.4 + .3 2.6 + .3 
1e揖umes Initial rains 6.7+ 1. 7 9.0 + 2.0 5.7 + .6 3.2 + .岳

11 February/83. 
21 主pril/83.
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Table 12. Crude prote主n content in forage on offer , forage selected and feces of animals grazing 

主﹒悠悠史性旦主 alone and in association with legum帥﹒

Pasture Season Crude Prote1n 

Forage on offer Diet Feces 

Grass Legut通e

---明白"“----晶霓耐耐耐-----而間恥" 話 Z 

NBM 

B. decumbens 
。
ιs nM 

e­a z 14 a w1 

.it 
yi ra n

u
γ
L
 

2.6 + .3 5.0 + .3 5.3 + .6 

3.7 + .2 7.3 +品 8.4 + .6 

B‘ decumbens + Dry 3.2 + .5 8.8+ 1. 1 7.6+ 1. 0 7.0 + .4 
。
3qM e m u pe p­可

i Initial rains 6.7+ 1. 7 12.3 + 2.2 10.0 + 1. 2 9.8 + .主

1/ February I惡 3.

2/ Apr主工/惡3

3/ Mixture of P. phaseoloides a位d D. ovalifolium 



Table 13. Green dry 臨tter on offer , dige的ibi1ity (DMD) 品直是 intake of cattle grazing !.且且退金恆星

處lone and 1n a闊的iation with legumes (Cari蜘gua).

Dry se酬。n 仰的ruary!83) lnitial rains (主pri1!83)

Pasture Intake3 lntake 

Grass 
1 

DMD 2 DM CP Gras6 on 2滋E DM CP 

on offer offer 

kg/ha Z g!kg. 75!day kg/ha z 臨/kg. 75 /day

意

B. 已ecumbens 1037 + 23已 30.9 + 5 3 會 .4 + 7 2.0 1546 + 271 60.7 + 3 53.1 + 9 3.9 

B. 桂ecumbens + 268 + 3 39.2 + 4 43.1 + 5 3.3 457 + 51 60.8 + 3 57.7 + 9 5.8 
A-T 

s e 
回

u 
俏
的

e 、
自
兩

1/ Includes 工eaves and ste觀s of the gra路s.
2/ Estimated with in挂igestible neutral detergent fiber as lnternal marker. 
之/ Esti點ated with chr咽ium oxlde paper as extense mark甘.
~/ Legumes: Mixture of !. ~haseoloides 曹雪00 and 旦 o給且全且聽 350.



that the superior anima1 performance in the association during the dry 
season is due to a higher protein intake. 1n addition , it appears 
that in both periods grass avai1abi1ity may have 1imited intake in the 
1egume based pasture (Tab1e 13). 

Measurements wi11 continue to be made in these pastures ín an attempt 
to exp1ain differences in anima1 performance. 

ALTERNATE USE OF GERMPLASM 

Intake of S. capitata and P. phaseo1oides 

The Program has been testing the idea of using 1egumes in pure stand 
as a comp1ement to native savanna. More recent1y 1egumes have been 
introduced in savanna with no burning management. 1n both systems , it 
is be1ieved that in order for the 1egume not be grazed out , it shou1d 
be , to a certain extent , of 10w pa1atabi1ity and rate of intake. 
Therefore , it was considered important to measure intake under grazing 
of two commercia1 1egumes (主﹒旦旦旦旦 cv. Capica and P . 
phaseo1oide~). Mesurements were done in the rainy season (June 1983) 
in pure stand 1egume b1ocks. Both 1egumes were mature , but Kudzu had 
a greater 1eaf proportion than Capica. 1n order to keep a simi1ar 
grazing pressure (16 kg DM/100 kg BW/day) in both b1ocks , number of 
grazing anima1s were adjusted according to size of b10ck and forage on 
offer. Digestibi1ity and intake were considerab1y greater in Capica 
than in Kudzu (Tab1e 14). 

The 10w vo1untary intake of Kudzu exp1ains the poor anima1 performance 
usua11y observed when this 1egume becomes dominant in association with 
grasses. This points out the importance of managing associations with 
Kudzu in such a manner as to favor the grass , particu1ar1y in 
ecosystem with 1itt1e drought stress. On the other hand , the 10w 
intake rate of Kudzu and its high crude protein content seem to be 
positive factors for the use of this 1egume as a supp1ement of native 
savanna. 1n contrast , Capica wou1d not appear to be a good option to 
supp1ement savanna since it wou1d rapid1y be grazed out due to its 
high rate of intake. 1n this respect some experience was gained in 
Carimagua during 1983. 

τhe 1egume S﹒旦旦旦旦旦~as used as a protein bank to complement native 
savanna , using 2000 叫ιof 1egume per anima1 and two stocking rates 
(0.25 and 0.50 A.ha ‘). The native savanna was managed with 
traditiona1 burning and anima1s had free access to the 1egume a11 year 
round. The forage on offer on the bank was reduced drastica11y in an 
8 month period (Figure 4) , due to heavy grazing in both the dry and 
wet seasons (Tab1e 15). 1n both the 10w and high stocking rates 
anima1s substituted grass for legume , eventhough the native grass was 
managed with burning. The experience with Kudzu as a protein bank has 
been somewhat different , since anima1s heavi1y graze the 1egume on1y 
during the end of the rainy season and dry season. 

The high quality of S﹒旦旦旦旦 cou1d be of great va1ue for raising 
early weaned calves in programs directed towards improving 
reprocluctive performance of breeding cows. 
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Table 14. Fecal production , digestibility (DMD) and inta~e ðf 
cattle grazin呂立.您瞧旦旦 and 豆. phaseoloides 
(Cari甜a在1祖) • 

Fecal 泌的 Intake 
Legume produc早已。n

g Ms/k臣 .75，挂ayg MS/kg. /day 荒

P. phaseoloídes 2 1.在+ .60 39.8 + 1.5 35.7+ 1. 9 

S. capitata 33.0 →軒在 .3 4毛 .5 + 1. 2 6 1. 7+9.1 

Díference (%) 35.1 14.4 在 2.0

1/ Values are the mean of 3 animals in each legume. 

士able 15. Grazing frequency in native savanna supplemented w圭th a 
主﹒丘坐坐笠立 bank (C訂ima臣之1a) • 

Stocking rate 
(A/ha) 

0.25 

0.50 

Mean 

0.25 

0.50 

Mean 

Season 

史之
January 

March 

January 

設arcb

坦坦Z
May 
July 
September 

May 
July 
September 
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Grazing fre皇之1ency
(5am 間 7p甜〉

Savanna Bank 

Z Z 
67 33 

65 35 

58 42 

岳9 40 

62.5 37.5 

53 品 7

69 31 
53 是?

39 61 
岳4 36 
57 43 

55.8 4再 .2
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PASTURE PRODUCTIVITY AND MANAGEM虹NT

section have been 級aintained durin囂this of objectives The following 
I 會串3:

i!ji--4gzijji--; 

promising 
sav~違犯na

to determine the potential animal productivity of 
germp1as距 adapte社 to the well.叫irained isothermic 
ecosystem represented hy Carimagua; and 

1. 

and persistence t。 這etermine the appropriate 宮發anagement for 
st是ab i1ity of the desirable pasture components. 

2. 

PROTEIN B血NKS

Stylosanthes 旦控M且

ln view of the 囂。。是 results obtained durin早在 years on burned savannas 
with c棚.plementary grazing on 豆豆豆豆豆豆 phaseoloides as a protein bank , 
a similar experiment with 主 c盟主星星 CIAT 1315 waS initiated. ln 
September 1 會81 an area of 1.6 ha was established with fertilization 
with 50 kg P 00臣， 22 kg KoO , 11 kg MgO an是 22 kg S per hectare , 
and it艾滋ay 1%3' a 臨ainte軍lânce fertilization 草as applied with 1/3 the 
甜甜unt use垂 for establish胸前 Graz主ng was initiated L9 January 1983 
with free access of ani訟als to the bank offering 2000 m- per animal. 
Stocking rates we玄e 0.25 and 0.50 animals/ha , and the savanna was 
man必ge是 by burning 11幸。f the area at the be軍inning and en逞。f the dry 
season. First year results (Table 1) show that the mean 必i1y
1iveweight 惡ains during the dry season 研ere greater than those 
。btained durin惡 the previous years with 忍 phaseoloides (7 8 an社 183
g/an/益ay at stocking rates of 0.25 and 0.50 an/ha , respective1y) , with 
no si臨n土ficant diffe玄ences (P <0.05) between stocking rates. 

During the rainy season the 冊lean 1iveweight 草ains were not different 
from those obtained durin臨 the dry seaso愁 and there Were no 
significa發t differences (P < 0.05) between stockin惡 rates. The animal 
productivity at the end of the year wa5 翁1ightly lower than the 觀ean

obtained with P. Phaseoloi是es during the 4 previous years (109 
kg/animal). This wasdue 1:0 deficient persistence of 主﹒ 主主主主ata under 
the con垂itions of free acces必 to the bank (Figure 1) because of the 
relatively high palatabi1ity of the 給pecies. Even though the savanna 
was burned 擔t the beginnin囂。f the rainy season , th雌 ani洹als continued 
在razin草 the bank intensively throughout the year , contrary to the 
experience with P. phaseoloides. 

Des綴。dium ova1ifolium 

The evaluation of this species in a protein bank was initiated 1ast 
year with accession CIAT 350 , but had to be suspended in 1 會83 ，
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Table 1. M悟an liveweight gain諒 。f steeτS on burned savanna and complementa玄于

惡razing on Stylosanth師去笠主笠a banks1 in Carima草喲， 1981-83. 

Stocklng Dry season Rainy season Total Annual 

Rate 110 days 2在2 days 352 day路

an/ha 車/a治/day kg/an 話/an/day kg/an 在lan/day kg/an 
悔、品

也d

申

0.25 247 頁. S. 27 314 質. S. ?吾 2售 1 N. S. 103 

0.50 283 31 322 7日 309 109 

Average 265 N.S. 29 318 詞. S. 77 300 106 
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due to a severe attack of stem gall nematode. which practically 
destroyed the 5tand. It 15 expected that with new resistant 
materials a similar exper1ment can be initiated in a near future. 

Pueraria phaseoloide發

The evaluation of this legume established i汲 b10cks and strips , for 
co均主閱entary 車間囂i緣。滋生笠且主豆豆豆豆2踐經旱， was cont1nued in the 
fifth year of continuous 皂玄azing after mai濃重enance fert主 lization at 
the beginnin囂。f the rainy season with 15 k草草ryO ， 8 kg MgO and 18 k惡$
per hectare. and 11草，ht d1sk1ng of the B. 起是淺淺認立 stand. The best 
resu1ts (Table 2) were obtained 1n the strips treatment which were 
significantly greater (P< 0.05) than the other說 during both seasons of 
the year. The annual animal productivity on the strips treatment was 
higher than the mean obtained during the 4 previous years (1 70 
kg/animal); contrary ta this in the blacks and grass alane treatments. 
the means were re臨rkably inferior (157 and 145 kg/animal , 
respectively). Tbi發 was probably due to the fact that diskin草 of the 
pure grass stand apparentl于是id not have any effect on improvin草
forage on offer. 1n 主he str圭p發 treat臨ent the fo主age on offer was 
錢aintaine是 with an ade哇uate 草rass哨le在毛主切e 忌alat主ce (Figure 2). 

LEGUME 血SSOC1ATIONS

Brachiaria decumbens - Desmodiu血 ovalifolium

This experiment was established in 1982 with the objective to 
determine the potential ani取a1 productivity under different 的 tocking
rates and grazin草 and to determine proper manage叩ent including 
認aintenance fert至lization with sulfur. The 是esign consisted of a 
sp工it plot with cantinuot妞. alternate an垂 rotational (1 4 days of 
occupat主on an益 42 益ays rest) 惡razing 1n the main plots an挂 three
stockin惡 rates 0.15. 2.30 and 3.的組主酪ls/ha) 主n the subplots; 
furthermore. a treatment witho\三E 臨aintenance fertilization with sulfur 
was included at the me是ium stockin草 rate level. The pastures were 
established w1th commercial B. decumbens and D. ovalifolium CIAT 350 
ferti1ized with 5日 kg PoOc' 44 k缸 F 令. 22 kg MgO and 44 k在 S per 
h;~~~;;:-Ïn -î9fÙ J;nd'ï98r~ 酬intenadLe feEtuization wa8appli吋 with
20 kg S/ha as gympsum. Until the experimental stock1ng rates were 
imposed 1n Dece祖ber 1982. the pastures were grazed intermittently at 
I。當 stocking rates (1-2 animals/ha). F1rst year results of 11vew它ight
gains (Table 3) show that there was n曲 significant difference (P < 
0 , 05) between 草raz1ng syste瑚銬. and ne1ther there was a 61草nificant

是ifference (P <0.05) betw夸en the t濃eans for the low and med1um stocking 
rates. However. livewe1ght ga1ns were sign1ficantly lower (P <0.05) 1n 
the h1草h stock1n惡 rate treat聽ent. Besides. there was an interaction 
betw海en stocking rate and 惡razing system: At the hi惡hest stocking 
rate. the alternate and rotational systems produced 器。re than the 
continuous graz1ng system (Figure 3). The annual animal pro丑uctivity
mean of a11 systems at the medium stocking rate (2.30 animals/hal. 
reach 1evels which exceed the best results obtained 1n Carimagua with 
B. 全則必給主 pastures (Table 4) ，問cept in the above reported 
experiment with !. EhaseoloideS. 工n regard to maintenance fertil個
ization with sulfur (Table 5). there were no s1思nificant effects 
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母u、、

τable 2. 加an liveweight gains of steers 1n Br且也笠些錢里虫也ens alone and with 

complernentarygmzhd on 旦旦旦且.!!..2haseoloides (如似的 in blocks and 結rips 如ring

the fifth year2 of continuoug 草razin惡 1n Cari種agu忿， t 會串3.

Stock- Dry season Rainy season Total Annual 

Treatment in串 3 110 days 242 days 352 days 
Rate 

an/ha g/an/day kg/an 車/an/day kg/an 8/an/day kg/an kg/ha 

C玄ass alone 1.0/2.0 359 c 39 310 b 75 325 c 114 189 

Grass + Pueraria 
phaseoloides in 
blocks 1. 0/2.0 488 b 54 364 b 串串 4位2 b 142 230 

Grass + Pueraria 
phaseoloid悠悠 1n 
strips 1. 0/2.0 岳 11 a 67 533 a 129 557 a 196 325 

Avera草包 486 53 402 97 428 151 2主8

1/ 30% of the area , free access. 
2/ Ma intenance fertilization: 15 K

2
0 , 8 MgO , 15 5 , kg/ha. Diskin直如f the grass stand. 

3/ Dry/wet seasons , respectively. 
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Table 3. Mean 工iveweight gain of steers in Br坐坐位坐坐巴虫盟主“
Desroodiu發 ovalifo1it主敏， CIAT 350 with different 惡razi口惡
systeros in Carima皂ua 息， 1982ω83 ‘ 

Stockín藍 rate (an/ha) 
Systero 1. 15 2.30 3.4至 Average 

g/a言!day

Continuous 521 46雪 237 409 a 
A1ternate 463 486 331 427 a 
Rotationa1 主 1 主 也 22 379 405 a 

Avera思念 主66 a 459 a 316 b 413 

1/ 滋aintenance fertl1ization 20 k惡 S/ha.

Tab1e 仇血n叫1'1 1 ani糊1 productivity of 監控挂泣起坐盟些思主- Desmodium 
泣註竺011盟 CIAT 350 with 益ifferent grazí玲玲stems in CarimaguaL , 
1982-83. 

Syste認 1. 15 

一kg/an 

Continuous 
A1ternate 
Rotational 

187 
1 晶磊

149 

3ζ皂Iha

215 
191 
171 

k草/an kg/ha kg/an kg/ha 

167 
175 
152 

384 
402 
350 

車5

119 
136 

293 
主 10

469 

Average 168 193 165 37 會 11 主 393 

1/ Ma intenance ferti1ization 20 kg S/ha. 

27!孟



(P < 0.05) between t宜eatments. However , there was an 1nteract10n 
between grazing system and fert11izat10n related to daily 11veweight 
gains per an1訟a1 (Figure 4). The availab i1主ty of forage decrease是
throu草hout the year due to stockln草 rate effects (Figure 5); re惡ar益主草草草
the le草紹祖e on offe堂， its decrease wa發 a1so due to defollation caused 
嚇泌ly by ste扭扭阻to甚e and the fun車悠悠是控告結且經是es臨是11.

In1tlally , the maintenance fertil1zation w1th 20 k草 S/ha d圭d not have 
any effect on forage availabil1ty 1n the 是ifferent grazing syste甜S.

誼。wever ， later in the year , especlally durin草 the rainy season , 
lnteractions between S fertilization and 惡razing system appear 
(Fi惡ure 6). Naturally , in view of the decrease of the legu且e
component because of pathogens , lt is not possible to explain the 
effect of sulfur on the stabi1ity of pasture components. 

Brachiaria humid1co1a - Desmodium ova1if01ium 

At the end of the dry season and 1n collaboration with the Plant 
Patho1ogy Section , burning and mowing treat祖ents were imposed on a11 
replications in this experiment , in order to possibly reduce the 
da臨在e caused by the stem gal1咄咄tode to 臨3ture D. 些位主已些笠
plants. at the same ti目e as new se怒dlings 是evelop fro誼 seeds
都cu概是late進 dur:ln囂 thê dry season. After a 訟aintena錢ce fertilization 
with 22 k輩革勻。， 11 kg MgO , and 22 kg S per hectare , grazin草 was
m研initiated with stocking rates of 2.5 , 3.5 , an過仇5 甜主觀als/ha ，
alternatin惡 between the burnin草 an是盟ower treatments. Resu工ts 1n 
term6 of da11y livewei草ht gains d包ring the ra1ny season (Table 6) were 
61盟ilarly hi草h to those obtained with B﹒袋里空聽到立即必且已立且些呈
at s1甜主lar stockin草 rates (Tab工e 3). Th1s was due to the abundance of 
leafy fora惡e on offer 卓ur :lng the first part of the season (Flgure 7) 
1nclud1ng legume material since initially D﹒到拉拉叫主um responded 
positively to the treatments. However , the same figure shows that 
towards the end of the season most of the forage on offer was made of 
dead mater1al and that the legume component had disappeared due to 
pathogenic effect翁， combining the stem nematode and the fungus 
笠旦控旦控里坐smo坐在Furthermore ， for the first time in Cari閥gua
these pastures presented a severe attack of "sp1tt1ebu萃11 wh主ch caused 
cons1derable 你喇叭 on B﹒空空空主豆豆﹒

LIVE掘工G草T GAINS WITH DIFFERENT CATEGORIES OF ANIM血LS

Grazing st前te垂泌的紛紛 a former 笠主泣呈點強拉悠悠泛 past也re 1nto 
wh1ch 晶晶晶ciar10n of A. 能結盟主/呈﹒主錢絃茲a was estab11she已
Treatlllents cons1ste是 of continuous grazing at 3 stockin草 rates
(init主al1y 1. 09 , 1. 4昏 and 1.83 A.U./ha (當350 kg/ha) , then adjuste社 to
1. 38 , 1.85 , and 2.32 在. U./Iu壘 respectively) ， an是有 different
catego玄les of ani泌a18: culled cows , growing heifer俗， fattening 
steers , and growing steers. The objective is to evaluate animal 
performance 1n relation to sex , welght , age and stock1n臨 rate effect. 
Pre11m1nary resu1ts from part of the rainy season (Tab1e 7) show a 
general tendency for the male animals to galn weight at a higher rate 
than females , especially at 10w and high stock1ng rates. At the 
medium stocking rate this tendency does not become evident because of 
some of the females be1ng pregnant when the groups of an!唱als were 
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Table 5. Effect of maíntenance fertilizatíon on livewei臣ht gaíns of 
steers on Brachíarla decumbens - Desmodium ovalifolium 
CIAT 350 under different grazing syste四 SL iηCarimagua. 

1982“ 1983. 

設乏主主ntenance Fertilization 
System Control 20 kg S/ha 主:verage

g/an/day 
Continuous 551 469 510 a 
Alternate 417 486 451 b 
Rotational 390 422 406 c 

Average 在53 a 459 a 45岳

1/ Fixed stockin在 rate (2.30 an/ha). 

Table 6. Mean livewei惡ht gains of steer紛 in Brachiaria humidicola 明
Desmodium ovalifolium CIAT ~50 at different stockin草 rates

in Carimagua. Ra iny season‘, 1983. 

Stocklng Liveweight gains 
Rate Per anl觀al Per Area 

an/ha 車/an/這ay kg/a治 kg/ha 

2.5 在 34 a 103 258 
3.5 361 a 86 301 
4.5 329 a 78 352 

Average 374 89 303 

工/ 238 days. 
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Table 7. Mean livewelght gains of different animal categories at different stocklng rate后， a1主

A. 旦旦盟主明 M. 且也斜拉且主也 S. 早已旦旦旦 association in 印的臨agua ， rainy season 舟，

1983 

Type of An imal e-a t-h 
L悶
了
付

1. (
4叫

A
的
叫

buw mw-9 
0
…
。

τ
L
M…﹒
 

Medium Stockln墓Rate Eigh Stock主ng Rate 

1.46/1.85 A.U./ha 1.單3/2.32 A. 臼 ./ha

g/an/day kg/an g/an/社ay kg/an g/an/day k揖 /an

Culled cows 300 54 357 44 247 44 

eoc d Growing heifers 258 46 552 68 351 63 
弘J

Fattenln惡 steers 364 65 552 68 511 會立

Growlng steers 372 67 302 37 475 85 

Average 323 58 440 54 396 71 

l/ 180 days for low and hlgh stocklng rate戀， 123 位ays for 訟也挂lum stockln串 rate. 

!)在. U. 總 350 k恥



formed. It was not po悠悠ible to observe in this fi富翁t year of 惡razin恩
a significa掌握t tendency related to age of animals , by comparing cul1ed 
cows with 惡rowing heifers , and fattening with growing steers. 

Fi輯.ure 8 shows that there was no decrease of fora耳e availability with 
t1me , but that after the Au草ust samplin惡 a very substantial reduct10n 
of the amount of leaves on offer occurre是. This may affect livewei事ht
草ains during the next dry season , althou車h stockin車 rates w111 be 
considerably reduced by then , since the cul1ed cows and fattening 
steers re盈ain in the experiment only during the dry season. 
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STUDIES ON NATlVE SAV ANNA OF LLANOS OF COLOMBIA 

。bservatlons and measurements of burnin皂 and grazlng effects on native 
savanna vegetation were continued in Cari臨a草ua in 1983. 1n additio鈍，
measurements of the savanna were carri的社 out in the Yopare site. 

INTRODUCTION 11 SAVANNA 

坐起坐扭扭

To investigate the effects of burning date on the savanna ve揖etation
under 是lfferent grazlng intensitles. 

說是iteria1s an是 Methods

Savanna vegetation was investi草ated usin草 a modified 1ine interception 
method was ten one.勵meter lines in each plot (Fi話ure 1). 

Re您的lts and Discus8ions 

Recovery of the savanna 1s more rapid on the area burnt at the en益。f

the dry 移eason than at the be在inning of 桂ry season. Plant coverage is 
always hi皂her at the high stockin惡 rate than at the low stockin島 rate;

but the pattern of recovery i8 the sa酷e for both stocking rates. 
Plant cove玄a在e during the second year after bu口1ing is lower than the 
first year (Fi車ure 2). 

E竺控器經n ve笠主盟 predominate發 at site 1 and 11 at both stocking 
ratéS. 在t site 1I1 ，主t is competitive with 些笠坐到臨竺坐坐迎 at
high stocking rate but !.點也拉盒聽 predominates 訓 the low stocking 
玄ate. Last year the same tendency was observed even before the first 
burning. It was thou且ht that there were gradual changes in 80i1 
texture from site I to site 111 which might result in the differences 
in 社istribution of these specie8 among site忽 (Figures 3a , 3b). 趴ren
though，車lydenste1n (1967) conclu是ed that the 草eographical
distr1bution of savan室主a vegetation 1s primarily 是悠悠 to 8011 
conditions , no clear ev1挂帥ce to explain the Pasp昆主經 predominance i8 
車iven in the Table 1. Clay content is very high and there is no 
給ignif主cant diffe玄ence among the sites. T. v悠悠titus 主s generally 
thought to predominate 1n these 80118 a8 lndicated by Blydenstein 
(1 967). 

1n summary , burning time ha發 1主ttle effect on the basic structure of 
savanna vegetatlon but does affect the 8peed of recovery of plants in 
the stable savanna like the Llanos. 
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Table 1. Physical and chem1cal characteristlcs of the 

1nt主oductíon 11 80i1 (0伊20 c級)， February 1 會學 3.

Site 主 11 III 

Stocking rate L H L H L 巨

Sand (草) 2.24 4.33 2.89 2.36 2.51 4.08 

Clay (章) 50. 在 50.7 52.0 50.9 50.2 50.1 

滋滋是 (%) 47.4 45.0 45.1 46.8 47.3 45.8 

pH (H
2
0) 在 .56 是 .53 4.54 4.42 4.4岳 品 .54

P (Bray 1 工， ppm) 2.34 1. 83 2.08 1.晶晶 1. 8岳 1. 68 

S (ppm) 14.7 1 日 .7 10.5 13.2 12.0 在 .44

Ca (me/lOO草 8oil) .152 • 1 會3 .1 會立 . 1 日。 .210 .240 

Mg (me/100g 80i1) .070 .055 .058 .058 .07岳 .066 

在 (臨e /1 00龍 soi1) .090 .075 .07吾 .078 “ 082 .088 

Al (點e/l00g 8011) 3.22 3.45 3. 峙。 3.60 3.52 3.6位
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"YOP在瓷缸" SAV血NNA

您扯且主堅

1) to investigate the succession processes of the savanna ve草etation
with or without burning unde主 different grazin車 intensities.

2) to measure stan這ing fora草e on offer in savanna; and 
3) to eva1uate the nutritiona1 va1ue of the 發avanna p1ants. 

Materia1s and Methods 

The savanna vegetation was investigated on 10 one-meter transects by a 
modifie挂 line-interception metho益 (Fi於lre 主) .在11 savanna plants were 
cut at about 3 cm above 草round on five one-square meter 有uadrats in 
合翁ch treatment and then were hand-separated in plant species as 

jtiZZJiu器手去ifg詰立于法;λ:zzr;:;eEt::?立ehts
weight wa寫 deterτnine是 after 2 days oven drying﹒自utritional ar、alysis

of the plants was done in the CIλ.T laboratory for crude protein. 

Results and Discussions 

Plant coverage of the savanna s1主草ht1y decline是 w1th time of year an挂
was h1在hest at the 10w 話tocking rate with burning because the主e 18 a 
1arge amount of standing dead matter ín the plots 塾<ithout burn主室主皂

(Fígure 5). 

h錢豆豆豆起到控坐立豆 consistent1y predom1nat時 in unburnt p10ts. On 
the burnt p10仰，主. vestitus pre忌。聽ínated durin皂 a 1.四ost a11 the last 
rainy season. 1n the case of this year , the f主rst one也thírd of the 
p10t was burnt on December 2nd of 1982 , the second one-third was burnt 
on March 30th of 1會 83 and another one 囡-thí堂d has not been burnt yet. 
However~ 主﹒ 2結結盟 cont1nues to predomínate thís year an挂 at the 
san時 ti船主﹒ E盟旦旦主豆豆 also codo臨inates possíb1y related to the 
presence of 支鉛pa1u旦 on the unburnt pa主t of the paddock (Figure 6). 

Sínce the 怨。11 of the Yopare savanna usua11y 1s very high in sand , P. 
但旦起茲盟 genera11y predominates 1n this s主te. Ho哨ver ， T. ve泣豆豆豆
codominates 1n the bu玄nt plot. The SDR of T. vestitus was obviously 
raised by burning. on the other han益" there see給s to he a re1ation峭
的ip between the distributíon of I. 主笠延到車制社 the physical 
characteristics of s011 in such a way that its distribution see聽級 to

be correlate吐 wíth high c工ay contents of the soí1 (Tab1e 2). In 
conc1usion , the 挂。拉圭nancy of T. vest1tus appears to bεnatura11y 
relate挂 to burning , but a180 tO 80i1 structure. 

Th發 8tanding forage on offer of green plants wa8 not greatly affected 
by treatments. In burnt plot , standing crop of green p工ants rapi社1y
increased with time after burnin農﹒ 立t the same tíme ，謹ea是扭atter a180 
lncrease挂 with tíme 1n a11 plots. Litter increased at the end of 
rainy season in the unburnt p1ots. The 島eneral 惡rowth rate of each 
p10t 1s very similar except 生n the 10w stocking rate without b有玄nin章
(Fi窮肘e 7). The standing crop of I. 主些已單單 was about 品。臨!m

L

0哥
the burnt p 10t 吐urin在 the growing period a往往 reached about 95 g!mι 
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Table 2. Physical and chemical characteristics of the Yopare 
50il (0-20 cm) , Fehruary 1983. 

Stocking Rate 扭扭拉轟 E巴金笠豆豆孟

0.2 0.2 0.4 0.6 an/ha 

Sand (文〕 27.0惡 42.98 43.38 34.64 

Clay (%) 34.50 27.7已 29.14 33.46 

Mud (立) 38.4♀ 29.2毛 27.48 3 1. 91 

pH (草20) 4.60 4.52 4.58 4.50 

P (Bray 1豆， ppm) 1. 70 1. 94 1. 90 2.12 

S (ppm) 11. 12 12. 主8 12.00 14.04 

Ca (納e /l OOg 80 i1) .0會2 .10惡 .105 .0串串

汽車 (me!100g soil) .028 .026 .025 .030 

K (me!100g 8011) .050 .052 .055 .060 

Al (me!100g 80i1) 2.20 1. 34 1. 68 2.2毛

295 



burnt, 0 .2 an/ha unburnt , 0.2 anJha 
1000 1000 

5日自 500 

IE b 

:;: 
c 自 。
51榔 unburnt , 0 .4 antha 1000 unburnt，自 6 啊./ha

里U宮甸3 

500 

o L.L… Y 鑫自 L一-1.. 0

MJ JASO N 紹 J J A S 0 N 

o Green • Dead 。 litter ... Tota! 

Figu間 7. S甜甜帥I change. of 韋鈺e 封關ding crops of 鞠關nna， (Yopar.1. 
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at the end of the rainy season. lt was somet圭亞es neglíg主b 1.e at both 
1.ow們a約葫認idd1e stocking rates w1thout burning and 1t was 6 to 11 
里1m伽 at h1gh stocking rate without burning. 吏，史包豆坦白m increased 
with t i.me on the burnt plot and it was stab1e on the unburnt plots. 
The other grasses a180 show simi1ar ten是ency. The le窮umes and herbs 
aτ企 negligible on a11 plots (Figure 8). 

Legumes including 90蜘 Cassia 句恥，性盟盟主單 spp. ，全訟法擺 spp. , 
etc. had the highest protein content of a1 1. species ana1yzed. Herbs 
1ncludi泊在監泣怯怯堅堅主呈，~盟主竺坐坐必駝，但旦旦旦笠全盤￡豆豆
(bushl , etc. , a 1.so show hi車h prote1n content re 1.ative to other plants 
but their contribut10n to total biomnass 18 neg1igible as previous1y 
i誼通i.cated. Protein content 1n T. vestitus i8 slightly higher than P. 
巨任主經結m which i8 similar with other grasses found in the savanna. 
In general and aS expected , protein content tends to dec工ine with ti租e
(Ftgure 9). 

全盟主Z

1. Burning times has not affected the basic structure of vegetat10n 
of the stable savanna. ~lájor effects have been on the speed of 
plant recovery. 

2. Do極主nance of T. 主竺titus was increase在 by burning on the Pasp斗必
savanna but it 1s a1so related to 50i1 cond1t主on9.

3. The 寫tanding crop of 島reen p1ants 15 s~milar a!怠。ng the unburnt 
plots. yielding on the average 20草莓1mι ﹒

4. The stand1ng erop on the burnt plot i耳creased rapid1y after 
burning and reached more tha恐 200 gl亞ι.

5. The prote1n c。在te!主t of 1怠惡心祖es 18 the hi惡hest of a11 plants but 
makes 1ittle contribution to total bioma8s. 

主.N EVALUATION OF THE ADVAl宮CE OF PL血NTED SPECIES 1N THE SAVANN在
REPLACEMENT TRIAL 

。性史主主監

-To eva1uate the d1sp 1.acement of native savannas by introduce是
species in the third year of grazing. 

-To evaluate the persistence of savanna under very high stockin惡 rate.

A detailed descγiption of the treatments is 草1ven 1n the 1980 Annua1 
Report (Pasture Development 1n the 1so-hiperthermic savannas). 

1ft 1983 , the crown covera話。 and p1ant height of th命 introduεe占 species

and the savanna plants including weed毯，留.hich invaded after 
cu工tivatio泊 t were evaluat創造 on fifty 1 m'. quadrates an吐 two 25 m 
transects in each paddock (Fi在ure 10). The percenta草e of bare soi工
and the main savanna species were also recorded. 

Results an挂 Discussions

Frequency of occurrence and plant hei草ht of each co說ponent ís shown ín 
Table 3. The distribution pattern of coverage for each p1ant 18 shown 
1n Fi車ures 11a , 11誨， 11c~ an通 11d. In this report the wi桂er (5 亞)，
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Table 3. The frequency of occurrence (F) , crown covera草e (C) and plant height (草)， in the 
savanna replacement trial (July 11棚 12 ， 1983 , Cari羽agua).

Pla玄lting Syste也 工 (20削 5) II (10-2.5) III (2-0.5) 
F c H F c E F C 話

軍 z cm 2 z cm Z Z cm 

Savanna plants 94 己0.34 33.6 8岳 49.36 31. 3 100 29.50 35.9 
Brachiaría humidicola 24 14.46 1 在 .6 44 23.30 12.1 主4 11.40 25.9 
Desmodium oval1folium 76 27. 會2 20.9 88 24 喬 62 14.2 100 72.70 19.5 
Ðenu在ed 72 13.32 98 12.90 68 6.70 

Savanna plants* 100 65.1岳 28.9 100 44.6岳 21. 2 100 29.04 18.2 

濤、'、 Des斑。這im忍 ovalifoH，三種 66 35.12 13.4 78 44.78 9.6 100 73.22 10.6 
Denuded 82 5.84 9位 15.70 事。 8.76 

Savanna plants 90 52.38 27.0 88 29.98 26.5 92 20.86 35.2 
Brachíaria hur是ídicola 38 2岳 .34 17.9 62 主0.64 21. 0 7 位 29.76 27. 9 
Pueraria phaseoloides 60 l 冉 .24 19.3 100 3會 .82 18.7 100 ?會 .0時 25.5 
Denu這e垂 100 13.90 96 11. 1 主 3.7位

Savanna plants** 100 58.38 31. 1 100 28.3位 20.1 100 6.08 28.4 
Pueraria phaseololdes 86 52.80 18.7 100 82.78 1 岳 .3 100 98.88 24.0 
Denuded 60 6.22 62 4.82 28 0.56 

4持 Androposon gayanus essentially dísappeare挂 after the fi r錄t grazíng year because of estab工生必祖lent
P玄。blems and incompatibil主ty with the 草razing system. 



1ntermed1ate (2.5 m) and narrow (0.5 m) planted str1p treatments are 
referred to as systems 1 , 11 and 11工. respectively. 

The original planting width of the 1ntroduced pastures were 5.0 m in 
system 1 , 2.5 m in system 11 and 0.5 m in system 111. The present 
width of B. humidicola (50% coverage or more) ranged from 2 to 6 m 
(about two times the or1ginal wídth) 1n sy忍tem 工. 2 to 4 m (about 4 
t1點es) 1n system II and 1 to 2 m (about 3 times) 1n system III. The 
distribution of D. ova工ifolium was 80 d主sperse that the present widths 
are not as defined as with B. humid主cola. However , frequency of 
occurrence of D. ovalifolium was two or three times B. hu血idicola

which indicates the abil1ty of 立﹒盤盤茲拉松設 to invade savanná. The 
frequency reache是 100% when the distance between was na玄row ， âS ín 
syste攝 III. In 鐘里立主，給 the association of 主﹒迪泣旦旦控÷主﹒
望豆豆豆些笠 the coverage 忌y savanna species was highest in system 1. 
笠 hu位蛀虫la had 礎。re ∞verage in syste聽 II an是全﹒位已立坐坐笠
covered 晶。re 1n syste訟豆豆1.

1n the association of 主﹒車笠盟笠豆葉立. ovalifo泣妞. the coverage by 
savanna species was aIso hi草hest i治 syste鞘 1 and D. ovalifolium had 
訟。re coverage in this association than 1n the associat1on with B. 
包位坐盟主且. because 主﹒笠坐立泣訟設 invade是 the area original1y 
occupied by 主﹒皇笠笠豆豆， since this 在rass failed to persist. The 丑，
迎世立坐坐m str1p i8 wider with A﹒贈給叫主 than with B﹒主盟盟主已呈 and
it 18 8 to 9 m (about 5 t1mes the original width) 1n system 1 a白 d 5 to 
6 m (about 7 times) in system 11. 

In the association of 主﹒ humi缸里立1a x P. phaseoloides , the coverage by 
savanna species was highest in syste制 1 ， but it was on1y around 50%. 
主.主盟挂起公主 was highest in system I1 and reached about 40% coverage 
whereas , P. phaseoloides showed about 80% coverage in system 111 , but 
showe益。nly 14% in system 1 1n spite of 忌。% frequency of occurrence. 
官1e frequency of P. phaseoloide后 was higher than D. ovalif01ium as a 
consequence of the 羽ore ag惡ressive stoloniferous growth hab1t of P. 
phaseoloi垂es. 盔. humidicola has spread 7 to 8 m in width and has 
fo盯在e益 a 是ense strip in 發Y翁tem 1. 

The d主stribution of B. humidicola was general1y wider in the 
association w1th P. phaseoloi謹es than w主th D. ovalifo工主也盟， probab工y
as a result of the stoloniferous growth of P. 豆豆豆oloides and 訂閱 a
barrier for器材 by !l..空想泣如泣經 in the first year. 1n a這是itio惑，發
higher consumption of 主﹒怯怯起您正是知 the association with D. 
些已立已控史 as compared 吼的主﹒ phaseolo1des could have a1so 
contribute是 to the observed 挂ifferen c:es.

1n the association of 車位組豆豆 x P. phase010ide!' A﹒皇笠到盟主 a1帥
failed. The covera臨e by savanna speeies was high巴st in s可ystem 1 and 
the 10west in system 111 in spite of 100% frequency of occurrence. 
The coverage by savanna species in this assoeiation was the lowest 
among a11 associations. 2::..Ehaseoloides had 99% coverage 1n system 
III an社 50% covera在e even in system 1. 

The advance of 1ntroduced species with planting systems and w1th t1mes 
1s shown 1n Table 4. Accord1ng to ear1ier data • the replacement of 
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Table 4. Tbe advance of the int170duced pastures with planting syste揖S ove17 ti說您a

Initial Strip Width 
Wldth (臨) Covera草e (%)b Associ- Syste血

ation 
P1anted Savanna :學囂。

τota1 

有i是th (m) 
Coverage (主)

1981 Total 
area 

1982 Tota1 
area 

19串3

m m m 軍 Z 

B 息 h. 1 
x II 
0.0. TII 
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0.5 
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12.5 
2.5 
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25.0 
12.5 
2.5 
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11. 0 
7.5 
2.5 

44 
60 

100 

勻
，
辭
。o
t
u
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t

峙
，
峙
的
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8.4 
6.0 
2.5 

34 
48 

100 

10.0 
8.0 
2.5 

40 
64 

100 

F
、
J
F
、
J
q
啥
叫

會
J

，
每
一
句2

7.8 
6.0 
2.5 

31 
48 

100 

15.0 
12.5 
2.5 

緝。
100 
10仔

41 
80 

109 

息 .3

7.7 
2.5 

33 
62 

100 

19.0 
12.5 
2.5 

76 
100 
100 

339 5aQJ 
10.7 
8.1 
2.5 

主3
岳品

100 

a) A挂apted f170m the CIAT Interna工 Program Review 1 會82 ， Annua1 Report of Tropical Pastu17e 
Pro囂17a鶴， Vo1.歪， p. 17. Table 5 , Oecember 1 告語 2 ， by Dr. James Spain. % cover = (Present 
w1惡 th/Total wi垂th [1980J) x 100. 

2 
b) Cover wa8 calculated from 50 x 1 m~ quadrate ob思ervations on the two 25 m x 1 m belts and 

summed each coverage (%) of B.h. and 0.0. or P.p. 
。 拉鈺您是蛇n 盒里工且學且也sappeared after the end of 1980 because it had not established 閥11.

So , only legume i8 available now. 



the native savanna was succee桂ed in all associat10ns wi主h syste訟 III

after one year. 1n the case of P. ~haseol01deS~ comp工ete c仰erage was 
achieved in system 11 after two years. But the coverage by improved 
species in the fourtb ye綠r reache品 100% 0訟1y in system I11 in the P. 
phaseoloides associations. 1n the case of D. ova1ifolium 
associations , the coverage was 73克的th A. 真紋盟us and 84% with 旦﹒
主盟豆豆豆五公主 in system 1II. The expected coverage (60%) by introduced 
species by the end of the third year , was not accomplished with any 
associatíon ín system 1 or in associations with D. ovalifolium in 
system II , possibly as a result of a nematode attack on the legume. 
On thè other hand. ín the association of the savanna and P. 
phaseoloides , a co代rerage of 53% was achieved even in system I. 

Carrying capacity of the savanna 1s usually 0.2 an/ha in the Llanos 
Orientales of Colombia. 在lthough. carryin草 capacity was over ten times 
in this experiment. the savanna persisted in so由e cases. The coverage 
by savanna species assocíate吐 with 必盟位話公拉是 was 60 or 65% ín 
system 1 , 45 or 49% in system 11 and 27 or 30草 in syste忍 III.

T控E VEGET在TION OF THE SAVA第NA 草草竄去HNG 主話D WIT詰 DIFFERE話T LEGUME 
PROPORTIO揖S 1揖 ROWS (PRIM在RY EVALUATION OF T証E VEGET車TION BEFORE 
G哀AZI詩G

史拉住紅星星

To invcstigate the succession of the savanna ve草etation with 
i.ntroduced legumes. 

Materials and Methods 

This grazing experiment , UEP-3-82 , has fifteen treatments with two 
replications. But , in this case , only síx pastures were sampled. The 
legume , P. ~haseoloides and 呈.且已扭扭， were sown 叫你 5 m. 10 rn , 
20 m rows to get 2凹， 1侃. 5% so申n area. respectively. 

Since the legume failed to establish in 1982 , the savann.主 was not 
grazed during 19串3.

Measurements of covera草e an是 plant hei皂ht of the 1e車u臨es ， the savanna 
pl啪ts ， 1:..又說且認萃， P. 控笠些笠主豆 and herbs were on 1 聽 x 50 級
transects on the center of each plot. Bare1and percenta草e a1so was 
recorded. 

Results 

Table 5 shows the frequenc亨， coverage and plant height of each 
componeη仁 1n the association of the savanna and P. phaseoloi齡s ，
covera草e by the 1e草包間e was 1再 .7% on the 20% sown plot , 23.3% on the 
10% sown p10t 側桂 2.9% on the 5% sown plot respective句 T. 位主法E
predominates on the 20% and 10% plots and P. 旦旦控旦旦 predominates
on the 5% plot. 1n the savanna plus S. ~坐坐坐笠， the cove閃ge by 
legume was 19.2% on the 20% plot. 4.7% on the 10% plot and 7.9% on the 
5% plot respectively. 主.J?早已旦笠旦旦 predominates on the 10% and 5% 
plots. 
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Table 5. Initial structure of pastures oversown with different legume proportions. Carimagua , 
Yopare , November 21-December 1 , 1983. 

Legume proportion (%) + Stocking rate (A/ha) 
20%-1. 33 A/ha 10%-0.67 A/ha 5克-0.33 A/ha 

Species F C H F C E F C H 

z z cm Z z cm Z Z cm 

P.phaseoloides + 86 14.7 24.1 90 23.3 3 1. 4 28 2.9 27 . 1 
Savanna plants 100 68.2 28.0 100 66.6 30.6 100 9 1. 3 29.8 

5 T. vestitus 100 14.1 33.2 96 26.2 35.8 16 0.6 43.1 
P. pectinatum 44 0.8 23.9 84 3.2 26.9 90 40.0 29.7 
Herbo 46 0.5 22.2 28 0.3 24.6 64 1. 3 26. 門

Bareland 72 10.0 74 3.4 58 1. 2 

s. capitata + 7日 19.2 44.9 28 4.7 34.3 28 7.9 52.5 
Savanna plants 100 50.8 25.5 100 74.1 24.3 100 79.9 28.4 

T. vestitus 68 4.6 32.5 10 0.1 26.0 32 2.1 29.7 
主 pectinatum 68 3.9 25.4 92 14.9 24.0 96 27.0 28.3 
Herbo 58 1. 4 24. 1 76 1. 8 30.7 66 1. 4 32.4 

Bareland 84 15.3 74 5.7 68 3.8 



SEED PI之ODUCTlON

The object主ves of the section have continued as (a) multiplícation and 
d工stribution of seed of both e艾perimental lines and basic 浴eed; and 
(b) the investi在ation of 約ome of the limitat主ons to the cOMmercial 
日eed supply of new cultivars. 

During the year wi thin the ínternal or在anization of the Tropical 
Pastures Prograr鈍， the section was moved fro研 the Germplasm Unit tn the 
Systems Unit. Thí諮 move indicated a tr絃nsition in activities towards 
moγe e由phasis upon applied research and training. This change of 
focus has been made in response to an increasing awareness of seed 
related issues concurrent with progress being made 主n many countrtes 
io germplasm evalllatior豆， cultivar release and initial activities in 
commercia1 seed supp1y. 

SEED MULTIPLICAT工ON

Activities in seed multiplication involved propa草ation at the Palnira 
r1ant house and field production plots at Qu ilichao and Carimagua. 

The number 0 f 1e島之.lme accessions undet' 觀ultiplica tl.oη was 108 , 
principal工y from the genera Centrosema 來f1csmodiu頭 and Stylosanthes an這
a total of 1.146 k息 。 f seed was p玄。社uced (Tab工設 1). The number of 
窮rass accessions under multiplicatio杭 was 22 , involvíng principal1y 
the genera Andr笠盟盟，史終笠笠主忍 and 空話主妞， and a tot叫 of 1.0惡2 均
Qf grade社約eed was produced (Table 2). 

Table 3 provides a summary of mu 工 tiplication activitiés indicating 28 
ha under see在 multiplication: the total number of accessions iτ\volved 

was 130 , a 思主惡nificant increase over previous year谷 As a consequence 
of this nllmber of accessions. the majority under early and smal1 sca工e
mu1tiplication. the total volume of seed pro挂llced ， 2.22章 :丈霉，. was less 
than in previous years. 

SEED DISTRIBUTION 

The section responded to a total of 340 compo怨1t e seed reque何 ts. The 
V忽 st majority were requests by Pro草ram members to con挂uct forage 
evaluatioo experlment 結 and for the conductlon of the netwo玄k of 
re話 ional trials. There were a sma11 number of 玄equests by National 
Pro缸rams fo主 see社 to use for seed multiplication ‘ Total volu認e of 
seed distribute社 amounted to 1.670 kg (Table 4). 

An increasing number of countrles are r巴 quirin草 the prior issue of an 
Import Permit before seed can be i甜:ported. Thls perfectly reasonable 
requirement , however ，這oes a桂d to the logistical coordination required 
to conduct seed distribut主。鈍，
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Table 1. Sununary of legumé seed 訟ultiplication betweén Octoher 
1982 an是 October 19車3.

SpeciéS Total Field Area Séed Produce是
Accessions New Total 

No. ha ha kg 

Arach主s pintoi 0.20 0.20 0.00 

Centrosé也a arenarium 1 0.16 0.1 晶 i在 .65

Centrose聽a brasilil毫安全.um 岳 0.02 0.32 80.26 

Centrosema macrocarpum 7 0.10 O. 再7 92.27 

Centrosema pascuoru阻 1 0.00 0.01 0.39 

Centro念念觀a pube終cens 2 0.1會 0.19 21. 49 

Centro也ema rotundifolium 1 0.01 0.01 0.01 

Centrosema schiedeanum 3 。 .01 0.01 0.50 

Centrosema sp. 4 0.27 0.19 3.20 

Centrose岫 (hybrids) 6 0.02 0.02 19.4岳

Desmodium incanum l 0.2位 0.24 1. 10 

De參怨。dium heterophyllum 2 色 .15 0.15 O. 岳7

Desmodiu盟 heterocarpon l 0.02 0.02 0.00 

Desmodiu晶。valifolium s 0.11 3.91 289.37 

Galactia spp. 2 0.01 0.01 0.00 

Pueraria phaseoloides l 3.09 2. 岳忌

Stylosanthes capitata 12 3.00 岳 .14 532.34 

Sty10santhes guianensis c* 2日 缸 .33 0.33 12.73 

Sty10santhesauianensis t 18 0.44 O. 昏昏 13.18 

Stylosanthes hamata i 0.01 0.01 0.00 

Sty10santhe路 macrocephala 6 1. 25 1. 50 41. 50 

Zornia b玄asiliensis 2 0.03 0.18 9.87 

Tota1 108 岳 .42 17.88 1 ， 1 再6.17

* c 總 COll醋。n type. 
t = "tardío" type. 
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Su血mary of 草rass see益服ultipl主cat主on between October 
1982and October 1983. 

2. Table 
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Table 4. Seed distribution between October 19矗立 and October 1983. 
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A computerized seed inventory system has been developed and 1s 主evised

租onthly. Each seed lot is described by provenance , 發藍e ， volume and 
amounts reserved for specific purposes (such as basic seed or a 
particular experiment). 

APPLIED RESEARCH 

seed quality of Andropo起on gayanus 

Co l1eagues of 在MBRAPA at Brasilia have frequently co個盟ente晶 upon high 
germination val泣es for see是s harvested 主n that area. In view of 
possible methodological differences in analyses conducte謹 in different 
laboratories , seed samples harvested in the Brasilia region were sent 
to CI血T Palm圭ra for analysis in comparison with sa體ples of a 
co租parable age harvested 泣如ilichao 酬是 Carlmagua in Colombia. 
Results are presente謹 in Table 5 an是 confirm higher germinat主on values 
of pure seed spikelets and greater caryopsis size of samples fro誼

Brasilia. The reason for these difference requires further 
investigation but may reflect a greater synchronization of flowerin草
an是 a higher proportíon of caryopses attaining full physiological 
maturity at higher latitudes. 

Table 5. A comparison of some 司也怠工ity components in seed 
路mples of 坐坐旦旦旦旦旦旦旦豆豆 from CIA'堂. Colombia and 
EMBRAP車， Brasilia. 

Qua1ity 
Component 

Pure Seed Spikelets 

Unit Wei串ht of: 
Pure Seed Spikelets 
Caryopsis 

Ger亞ination

Units 

Z 

mg/lOO 

z 

AVERAGE VALUE 
(缸里已)

CIAT 

37 

295 
85 

27 

A.n overview of the release process of new cultivars 

EMBRAP在

在5

317 
105 

68 

The development and distribution of ge玄甜plasm resou玄ces alon在 with 
sequential germplasm and pasture evaluations has advanced to the stage 
where national institutíons are beginning to release promlsing 
experimental lines as cultivars. Many countries , however , do not have 
any t芝adition of a forma1 release process for tropical forages as the 
削jority of 的istin草∞酬。n type cultivars Car臨 into commercial use by 
seed merchants 1盟portln草 seed independently of any local evaluation 
mech，主nis由﹒ An atte祖pt has been 間ade ， therefore , to increase attention 
to ar泊位nderstand1ng of the release process. By 80 doin在 it is 
主ntended to benefit the perspective of a11 participants 1n lowlan是
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asture development and to assist in the rapid and effective release of 
valuable new cultivars. 

The term "release process" is proposed to emphasize the dynamic and 
complex nature of converting an experimental line into a commercially 
available cultivar. A concept , or model , of the release process has 
been described in terms of the main interacting components and also in 
terms of the sequence of major events which occur. Very briefly , the 
阻jor 旦旦旦旦旦呈旦旦旦 are: (a) the concept of a cultivar in the genetic 
sense; (b) what constitutes merit for a new cultivar; (c) what body , 
committee , commission (or authority) , makes the decision on release 
and then coordinates the various events of the release process; 
(d) what are the ways by which basic seed can be multiplied; (e) what 
are the relevant roles of seed certification , cultivar registration 
and cultivar recommendation for each cultivar; (f) what non-technical 
forces can influence the release process. 1n the case of each 
particular cultivar , the sequence of major events , or phases , which 
take place during its 叫ease process are (互了 the presentation of a 
release proposal; (b) the review of the proposal by a release 
authority; (c) the decision to release; (d) the multiplication of 
basic seed; (e) the actual release; (f) and the post-release 
follow-up. Each of these events or phases involves one or more 
aspects of the aforementioned components and many have a short or 
prolonged duration or may even overlap. 

1t is important to realize that the release process has to integrate 
and coordinate a number of highly contrasting and dynamic components. 
This is not easy and each case is different. 1n addition , the release 
process is not complete until seed is becoming available to farmers. 
A decision by researchers "to release" should carry with it the 
obligation to promote and assist the development of a com血ercial seed 
supply. Unfortunately the latter obligation is often overlooked or 
not provided with sufficient resources or stimulus. Without a seed 
supply graziers have no way to utilize or adopt a new cultivar. 

Release and adoption of particular cultivars 

A collaborative project with other Program members has been initiated 
to monitor the release process , the development of commercial seed 
supplies and the subsequent adoption by graziers of new cultivars 
(such as 'Carimagua l' and 'Capica'). 1n so doing it is hoped to 
identify both the impact of these cultivars , and the factors which 
accelerate or hinder the release and adoption processes. 

While these studies are incomplete and will be continued , the 
following limitations have been identified: 

the lack of a clearly defined release authority in many countries 
with the necessary composition to make key decisions and 
coordinate the overall process; 
insufficient resources (of trained personnel , equipment and 
funds) to provide adequate amounts of basic seed and to provide 
technical assistance to new seed growers; 
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the sheer nùvelty of the first cult主var of an unknown forage 
species , especially a legume. This requires a社社itional research , 
seed supplies and extension effort終 to 租ake its character an吐
potential known to researchers , extension agents , 軍官aziers and 
seed-惡rowers in the p05t-release follow-up phase. This 'novelty 
factor' is iτ1 marked contrast to the situatiùn with traditional 
芭rain crùp species; 
the lack of existing se忽d enterprises or a lack of conviction by 
the existing seed enterpri5eS , to initiate commercial seed 
production ùf the new cultivar. 留hile part of the 'nùvelty 
factor 巷， it requires that special attentiùn be focuse益。n
potential seed growers to pro殼。te their rapid awarene5S of the 
potential of the new cultivar 50 the challen在e to produce seed is 
initiate是 without delay. 
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CA TILE PRODUCTION SYSTEMS 

During 1983 the Section continued íts actív1t1es of on“ station and 
on偏farm germplas賠 evaluat10n of accessions 1n categories IV and V, in 
the contel< t of production syste聽s. Component research was a1so 
continued , with the objective of detaí1ed evaluatíon of important 
subsystems. Part of the latter work wa移 performed 1n cooperation w1th 
other sect10ns of the program and therefore ，怠。me of these activities 
are reported elsewhere. 

Description an桂是ocumentat主on of prevailin惡 cattle pro益uction syste臨e

in the Eastern Plaíns of Colombia was contínue是; the results of a 
survey con心cted in 1982 are describ愁善 below. Al帥， and 1n 
cooperation wíth the sect主ons of Econo盟主cs and See是 Productíon , a 
survey 關s made in Colomb1a durín車 19日3 叫th the objectíve of 
estimating the current uses of , and area plante挂 with，坐坐悠悠盟
真是主豆豆旦呈 the st法進Y 18 reported by Econo血iC8 and forms part of a lar草er
project aimed at estimating the impact of recently released forage 
cultivars 1n countries of trop1ca1 America. 

Lastly , two new activit1es were incorporated to the section: the 
Animal Health Laboratory , that wi11 constitute a support activity for 
a11 el<perit濃enta1 work with animals , and the prototype Family Farm 
對民主主.

Evaluation of cow-calf systems with ÍI還proved pastures 

This experiment , began in April 1982 and 腎'as described 1n detaíl in 
that year's report; the treatments are liste是 1n Table 1. Changes in 
body weight and body 筒core dur1ng the first year are shown 1n Table 2. 
Calving rates for the first year are not included because they were 
affected by re位 idua1 effects related to treatment prior to the 
initiat10n of the tria工， 我認d origin an尋 phys101og1cal condition of the 
anima1s. 1n1tia1 results (Table 2) su串串est a slight improvement 1n 
livewei在ht and score , although the 8mal工土路provement in score of 
lactatin眶 cows 1n Treatment 4 1s surprising. The trend 1s supperted 
by examination of the 社ata for the three treatments that have f1eld 
replicates (Tablε3). 1n either case , the 1ack of correlation amon車
changes in body wei草ht and score 18 obvious; the imp1ication8 of these 
chan耳es on reproductive performance sha11 be exa訟i錄像d in the future. 
臣。 differences between treatments have been observed 80 far 1n ter盟S
of calf birth weights (Table 4) , but the 1發ck of complete minera工
supplementation 1n Treatments 2 and 3 induced high abort1on and 
neonatal death rates during the first semester of 1 雪83 08.7荒 vs.. 2.. 主Z
without and with 聽ineral supple臨entation respect1vely). Periodic 
samp1ing of 80118 , nat1ve savanna and 怠。wn pastures was ma尋e with the 
aim of clarifyin惡 the status of míneral nutrit10n in the el<perí帥ent.
A18o , liver biopsies and r工b bone samples were obtaine在 1n six COWS of 
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systems with improved Description of treatments in cow-calf 
pastures experiment. 

1. Table 

Type of 
Mi怨怨ral

Supplement 

Pasture 
Managel恐ent

Matin喜

System 
Sown 

Pastures 
sq.m. IAU 

Treatment 

Complete 
Co甜mcn Salt 
Common Salt 
Complete 
Co酷plete

Minimum 
M主nimum

Intensive 
lnten發ive

Continuous 
Continuous 
Continuous 
Seasonal 
Seasonal 

8 
900 

1 串00

900 
1800 

咀
且
，
玲
，
蜘
有3

，
創
啥
，3

Chan草εs in livewei在ht and body score of cows under five 
銘anagement treatments in the first year of the experiment 
(April 82-April 83). 

Table 2. 

in 叫
一

Score Treatment 

12 
12 

12 
11 

CONTROL 
A工1 cows 
Nursin臨 cows*

l 

16 
22 

15 
16 

MINI控U甚至混血NAGEMENT

All cows 
Nursing co宙s

2 

會

1 串

1忌

3 

MINlMUM MANAGEMENT 
All cow翁
Nursing cows 

3 

7
，
弓
2

弓
，L

弓
，
令
3

τ
&

勻
，ι

INTENSIVE M主NAGEMENT
All cows 
Nursi級專c.ows

4 

25 
31 

『
'
，
俏
，
心

•• 

a

令
r
h

Il這TENSIVE MANAGEMENT 
All cows 
Nurs1ng cows 

5 
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Changes in liveweight an是 bo桂y score of cows under different 
mana皂ement treat也ents in the first year of the experiment 
(April 82 “ April 83). 

3. Table 

in Percent change 
Weight Score Treatment 

-4 
15 

5 
9 

* 
S MW o niw 

s 
Lwg gon 

m
w帆
們
-
w
s
i

m川
l
m

o1"

“ 

c
h

聲

l 

5 
1 

弓
，
n
w
J

INTE軒SIVE 設血NAGEME草T

All cows 
Nursing cows 

4 

4 
24 

7 
15 

INTENS王VE 滋ANAGEME說T

All cows 
Nurs主n草 cows

5 

Weighted 器eans of two replicates. 
* Lactating-empty cows. 

in five different systems. Mean calf birthweight Table 4. 

II 
組已些已呈

E 
Treatment 

27 + 4 

26 +在
25 + 4 

2品+ S 
26 -l• 5 
2S + 5 
27 + 4 
27 + 4 

'
A

弓
，h
q
d

，
“
弓ζ
J
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each treatment that , 1n February , were in the third tri訊ester of 
pregnancy. The same animals were sampled at three months intervals 
until weaning in December. Samples of feces and serum were al愁。

collected. 叮le an仇lyses are made in cooperation with Dr. L. R. 
McDowell , of the University of Florida , U. S. A. 

Preliminary results confirm the known mineral deficiencies of the 
savanna an垂 su草草est that 30-60 days after burnin皂. the available 
fo玄a惡e 主s deficient in several ele盟ents ，愁。me of which are shown in 
Figure 1. So fa絮. the value of fecal mineral analysis to esti盟ate the 
nutritional status of the anima工 s appear發 to depend upon the ele觀念nt
under consi挂eration. No consistent differences have been observed in 
fecal nit宜。gen (Table 5). in contrast with fecal phosphon閱 (Tabl經 6) • 
Analyses of animal tissues have shown a marked influence of 
physiological condition on mineral concentration , particularly in the 
case of phosphoru怠， but the results obtained in different tissues are 
not necessa吉ily consistent (Figures 2 and 3). This i8 to be expected 
if it 1s considered that they may represent different pools. 

The data continues to be analyzed. but there i8 sufficient evidence to 
suggest that nursin草 COWS 主n Treat組.ent5 2 and 3 (supp主的臨nted with 
co扭曲n salt) were not abJe to satisfy their minera工 require點ents in 
spite of continuous access to s揖a11 areas of well fertilized 
grass-legume pastures; therefore. these two treatments shal1 be 
mo吐圭fied 10 the near future. 

Reproductive performance on improved pastures 

This ancillary experiment represents a positive control to the 
previously describe挂 trial. The objective 1s to estimate the 
repr。這uctiv發 performance of herds representative of those com祖only

found in the Eastern Plains. when the nutritional constraints typical 
of the savanna are removed. A 草. decu費:忌eτlS pasture. supplel發ented by a 
主 ca已岱經 protein bank is bein車間吋 Since the beginning of the 
experiment with 22 month old heifers and until the beginnin草 of the 
calving season , the stocking rate was 1.02 animals/h忿， with a mean 
dai1y liveweight gain of 0.462主0.076 kg/head. The growth curve of the 
animals is shown in Figure 4 , which includes the mean liveweight 
corrected for the effect of gestation (dotted 1ine). The weight 
correctlon was based on the formula utilized by A. R‘ C. (1 980) • 
a謹j usted for bi主thweight of each calf; the 甜ean birthweight was 31士4
kg. Figur忽 4 suggests that cow liveweights began to stabilize at a 
weight of about 100 kg above those co前點。nly obse主ved 1n savanna. Rate 
of co位ception in the first year was 告7%.

1n some newly born calves. sympto訟s simi工ar to those of 
photosensitization were occa的ionally observed; these were confir罷ed by 
high serum titres of gam側a-聽lutamyl-transferase (GGT) , shown in Table 
7. Nevertheles8 there was some evidence that these levels tend to 
decrease w1th age and , therefore , the meaning of these observations 18 
st111 subject to confirmation. It should be noted that the 
photosensitization syndrome was , until now. helieved to occur m08tly 
in young animals fol1owin在 we發ning.
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Table 5. Fecal nitrο島en coτlcentration (% DH). 

Year , an益
挂ays of 
Lactation 

1982: 
在會

1會B

274 

1 雪83:

-60 
20 

120 

Savanna + 
Minerals 

1. 22 + .11 
1. 08 + .10 

1. 18 + .08 
1.50+.17 
1. 2雪+ .12 

$avanna + Sown Pastures 
-Hinerals +Minerals 

1. 09φ.13a 

1. 40 司令 .07 
1. 40 + .30 

1. 29 + .10 
1. 39 + .13 
1. 31 吋令 .11 

1.18 + .07 
1.07 ,• .10 

1. 23 + .12 
1. 35 + .08 
1. 34 + .21 

是/滋ean of al1 animals at be草inning of exper主ment.

Table 岳 Fecal concentration of phosphorus (% DH). 

Year , and days 
of Lactation 

1982: 
49 

190 
27在

1983: 
“苦。

20 
120 

Savanna + 
Minerals 

.. .. .. .. ~ .. .. .. . .. 
.31 + .08 
.32 + .11 

.26 + .03 

.29 + .05 

.29 + .在車

Savanna + Sown Pasture，華
-Minerals 司令直至inerals

.35+.09a 

.1事+ .01 

.19 + .02 

.18 + .03 

.23 司令 .03 

.21 + .03 

.21 + .03 

.37 + .12 

.33 + .10 

.24 + .05 

.35 + .13 

a/ Mean of all ani盟als at beginnin墓 of experi血ent.
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Reproductive performance 1n heiferS. 

A 暮色neral characteristic of the extensive ranching syster旦S of tropícal 
Ameríca is the very low rate of growth of replacement hpifers. Thus , 
an experiment was ínitiated with the sections of Pasture Productivity 
and Ma玄lagement ， Pasture Quality and Nutritio泊， and Economics , with the 
ai現 of evaluatin草 the effect of low rates of growth on the occurrence 
of heat , based on the hypothesis that there may exist a weight-by明age
ínteractio玄1.

Considerable 是ifferences betw發en treatmellts were obta :i ne這 through the 
I1se of three st(前ing rates 1n a B ﹒ h旦旦曰:笠-N. 監咬住主主主旱情D.

位坐立位主笠笠 pasture (Table 8). 11神 range of liveweight gains observed 
were si獵ilar to those reported under extensive conditions. Animals 
are removed from the experiment at i1 livewe i.ght of 270 kg , but their 
reproductive performance will continue to be estimated. 

Photo說ensitir.ation in B. decumbens. 

It has been speculated that zinc may have a hepatoprotective role 1n 
the occurτenCe of this syn社rome. An experiment wa8 therefore begun to 
evaluate the role of Zn and of the fungus 拉迪亞笠法里拉記給王迫﹒ lt 
inclu這es a factorial combination of fungal pre然ence ， through sprayin藍
spores on the pasture (absence vs. presence) , and Zn application to 
the 80il (0 vs. 5 k草 !ha). The performance of. and appearance of 
symptom詔主說， weaners i怒 being mea8ured. The experiment ，觀ade in 
cooperation with the sections of Pasture Pτ。通uctivity an是Management ，

and Pasture Quality and 誼utri tion , inclu挂es measuren把nts in so11 , 
pasture an是 animal samp1es to determine the status of Zn , counts of 
spores aτ三是 serum chemistry. 

τhe family far校泛豆豆主旦~.

Th i.s prototype was descrihed 1n 謹etai1 in the 1982 An nual Repor t. 
Following a detailed stndy of the avai1able results , an挂治fter an 
ex-ante econo甜ic analysis , the animal inventory of the un1t was 
modified with the obj 的tive of including 心al-purpose ani間ls. Since 
no infor訟ation is available on levels of milk production of pastures 
based on CI且T's 惡ermplasm ， it was considere通 that this prototype 鞘ay
provide some pre工iminary data under semi-comr我ercial conditions. 

on-farm testin且 of improved pastu主e，， • 

The objectives and main cha宮發cteristics of these activities were 
I土sted 1n the 1982 Annual Report. 

The 玄esult緣 of the two first years on the use of improved pastures for 
rearing youn路 heifers a主企 shown in Tables 9 and 10. The data confirm 
the sup盯10叫ty of the 主.星紅如旦旦-s﹒主錢其泣a association in terms of 
weight 在ains ， carryin草 capacity andγeproductive performance , relative 
to the native savanna. A consistent difference of 1府 o k草 ín mean 
liveweight , at the same a皂白， was observed , but it is interesting that 
in farm 07 , the use for only 6 months per year of the improved 
pa俗 ture ， resulted in only a slight decre.aBe in performance , when 
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Table 7. Serum concentration of gamma-gluta血yl個transferase
(GGT) of 部主由als on a 空話旦旦主昆主竺虫袋里主 pasture.

Sampled Animals 
n 

Gows 30 

Calves 22 

GGT 
IU/鹽1

17. 主 3 + 4.82 

4器 .71 + 78.35 

No. An主血als with 
GGT> 16 1U 

15/30 

13/22 

Table 8. Effect of stockin惡 rates on liveweight gains and age and 
weight at first heat of heifers on a B. 坐史史主豆豆豆/史﹒
重組且且堅立/豆﹒則坐立社主學 pasture.

Stocking LWG Age at heat 科eight at heat 
rate kgl謹 days kg 

Low 0.289 + 0.028 793 + 89 26車十 25

Mediu盟 0.207 + 0.026 82再+ 37 249 + 27 

Hi惡h 0.051 + 0.016 
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Tabl您會 Livewei草ht gains of heifers grazin惡 different type念 of

pasture侈， in on-far聽 experiments.

Type Farm 15 Fa玄m 07 
of Pasture L~~l S~ -1 L~!?l SR -1 

g.d an.ha g.d an.ha 

Savanna 195 + 33
b 

118 + 27
c 

車rachiaria hu如i社icolal 150 + 60c 
1. 69 

Desmodium oval1folium 

做ldropo囂。n gayanusl 330 ,• 72
a 1.04 245 + 3已a 1. 33 

Stylosanthes capitata 

An是玄opogon 惡ayanusl 21車十 23b 1. 33 
Styl~santheslcapitata + 

Savanna 

Mear三s with d1fferent superscript皂. with1n farms. differ significantly 
(P< 0.05). 
II Sown pasture during the rainy season and savanna in the dry season. 
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勾u心a 
同

Tahle 10. CQnception rate of he1fers in 00刪farm experiments. Data for May 83. 

Type of 
Pasture 

Savanoa 

思rachiaria hum1dicolal 
Des罰。dium ovalifo11um 

Andropog00 gayanusl 
lli!osa口th烏拉 capitata

紅三是ropos00 gayanusl 
~ty工osaothes capitata + 

Savanoaa 

Farm 15 
Concept1on LW 

% kg 

。 200 + 26 

21. 0 220 + 36 

45.1 298 + 48 

Far單 07

Age Conception L哥 Age 
醋。nths姐onths % kg 

2會+ 1 。 222 + 18 34 司令 2 

29 ~← 3 

29 + 3 87.5 3主o + 32 34 + 1 

85.0 322 + 28 34 司令 : 

~I Sown pasture 主n raioy sea紋。0，帥、laona 10 dry season. 



compare垂直o year-round use of the pasture. The influence of 
livewei惡ht on conception rate 1s shown in Figure 5. 

lt is well known that fattening 1s the most prof圭 table enterprise in 
these ex主ensive ranching syste臨s ， but it on工y becomes possible when 
improved pastures are ava l1able. In this case , fattening of old 
steers (3 or 聽ore years of age) and of culled cows i5 connnOn. 校lUS ，
it is of interest to compare the performance of these types of anima1s 
with the younge玄 cate章。ries tra垂itionally use甚 in research (Tables 11 
an是 12). The preliminary 丑ata shown , suggest that a pasture by a殺1聽al
category interactton may exist. 

The 訊。st difficult aspect to 泣。cument on the 主ntegrate昔 use of fo主a富e
resources , 1s the effect of improve吐 pastures on long-term 
reproductive performance. Farm 04 specializes in the production and 
sa1e of weaners; in this far紹， 170 ha of i誼proved pastures were sawn 
between 197會 an桂 1980. This area represεnts 5.5% of the ranch , an挂 18

strategically used by the breeding herd. Nating was reduced fro時 the

traditiona1 12 , to 8 器。nths ， coincidin思 with the rainy SE'ason. 
Heanin琵 continues to be perfor訟ed at 9 months of age. 

Changes in mean uncorrected livewei惡ht of the wha1e herd and of 
nursing cows , in stocking rate (referred only to caws/ha) and in the 
proportion of lactating cows are shown in Figure 6. If the stocki絞盡
rate 18 expressed in te問IS of animal units (1 A訂= 300 kg) , it can be 
estimate這 that fro訟 an initia1 0.13 且U/ha in 1 事?雪， the stocking rate 
rose to 0.24 AU/ha in 1983 , an 85% increase , accompanie是 by a 29丈
increase in 堅ean 11veweigh主 The latte玄 is an underestimate of the 
true increase , since there was a si臨ultaneous chan車e in a惡e structure 
and physiologica1 condition of the herd. lf ages are adjusted to a 
mean of 6-7 year謬， and ta the empty-dry physiological condition , the 
increase in mean livewei惡ht was 42% (τable 13) , w1th a highly 
significant effect of year (P< 0.001). Similarly , weaning weights 
increased f ro說 10雪 kg in 197孽， to 162 k在 in the first semester of 
1983. The wea豆、 ing rate in 1979 was 50%. In 1982 the rate ha挂
increase是 to 57 to 63葉. depending upon the metho益 used to calcuJate 
it; over the four year period considered , 發言草莓 due to the use or 
recards , it was possible to cull Cows for fertility , which resulted in 
an actua1 weaning rate af 63% for the group of cows that re盟ained in 
the ranch during four consecutive years. on the other hand , and usin草
the 盟ore conserva主 ive hypothesis that the low fertility cows remain 
unidentified , the weanin惡 rate wou1d have been 57%. In either case , 
these perce混tages are an underestimate of the potential of the sy移tem
because , as state挂 abov舍， the new heifers and cows incorporated to the 
ranch during the intervenin惡 years were not considere喔， although they 
constitute an 主ncreasing proportion of the herd. This a1so indicates 
that the herd has not yet stabilized and therefore more years of 
observation are required. 

It is obviaus that the situatiao exal是ined io farm 惡毒 1s only one af 
maoy strateg1es available for the development af the bree益in惡 herd.
So盟e of the alternatives , such as improved feeding of he圭 fers ， have 
already been mentioned , while still others will be the subject of 
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Table 11. Livewei皂ht 串;ains of heifers and mature steers grazing 
坐金錢鴿旦旦且終是單車/Stylosanthes c盟主您是， farm 15. 

Season Heifers F Ma ture Steers 

喜.d -1 
-

2nu -oa n Test n 

Dry Season 
162 d. 2Q9 ~卡 127 270 + 9是 24 19 

留hole year 
351 d 

376 + 82 23 11 37岳+ 111 

軒. S. 

N.S. 

Table 12. Comparative liveweight ga圭ns of several 
animal categories on a Br昱旦hi平主主空
humidicola/D. ovalifolium p主主 ture.
Rainy season of 1982; Fan在 25.

LWG , g. 挂 1

Heifers 159b +會§

I\dults steers 3毒3乏主 + 119 

292
a + 124 Cull cows 

* 138d for steers; 227d for cows and heifers. 

拉eans with different superscripts differ s1思nificantly
(P<0.05). 
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Table 13. Mean cow liveweights , adjusted to an 
average age of 6-7 years and to the 
dry-empty condition. Farm 04. 

Year n 90 
.K , 

丹
、JM YLU 

1979
1 

1980 
1981 
1982~ 
1983-

261 
618 
730 
771 
465 

edcba 
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吋
3

1/ Second semester of 1979 
21 First semester of 1983 
主1 Means with different superscripts differ significantly 

(P <0.001). 

simulation studies. The economic consequences of several of these 
strategies are reported by the Economics section. 

Survey in livestock ranches of the Meta Department , Colombia. 

A survey of 54 ranches involved with the Fondo Ganadero del Meta , was 
conducted in 1982 with the objective of identifying areas potentially 
suitable for continued on-farm testing of advanced germplasm. Ranches 
were located in the Aodean Piedmont of the Eastern Plains , the 
well-drained savanna and the undulated or dissected ("serrania") 
savanna regions. Their 1ocation is shown in Figure 7. lnformation 
was collected regarding avai1abi1ity of forage resources , animal 
inventory , 1abour use , machinery and soi1 resources. Data on the 
1atter is still being ana1yzed by the Soil Fertility and Plant 
Nutrition section , and shal1 be re1ated to topography and vegetation. 

Table 14 shows some of the characteristics of the ranches surveyed , 
while Table 15 inc1udes data on sown forage species. The latter 
c1ear1y shows the marked decrease in sown pastures as one progresses 
from the Piedmont region towards the "serrania". Tab1e 16 shows the 
frequency of ferti1izer use and of minera1 sa1t supplementation of 
catt1e , as we11 as the type of enterprise. 

The data c1early indicates the dominance of 旦﹒坐旦坐旦旦 among sown 
pastures , together with the incipient use of newer species such as 主﹒
旦旦旦旦 and 旦﹒坦且坐竺玉皇﹒ on the other hand , traditiona1 species 
such as M. minutif10ra and H. rufa contribute very sma11 areas in the 
savanna regions ，τ~ continueto be important in the Píedmont. 
Independent1y of the region considered , sown pastures are present in 
re1ative1y sma11 paddocks (Table 14) which probably implies that they 
are subject to some degree of management. Also , it is clear that in 
the more developed regions there is an important percentage of sown 
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Tab1e 15. Total area of sown pastures found in 52 ranches surveyed in 

early 1982. 

REGION 
時ell-drained

Serranía: Savanna/ 
Villavi- Sar. Juan R'ío發慌anacac生as ， Serrania: 
cencio- Arama Ariari , Guaviare Pto.López-
Río Upía Río Ariari Planas 

Area surveyed 
(ha) 10377 1831岳 37700 岳5178

Area sowτ1 with: 
百. rufa 惡50 1865 2位 5 85 
M.EizlUtiflora 510 12 4也
B. decumbens 308 1949 12 2566 
B. humidicola 68 
A.gayanus 42 83 

Other grasses 50 314 
Grass/Legume mixtures 8 120 
Improved pastures , 
% total area 15 21 1 5 

pastures that were fertilize挂 at planting time (τab工e 16). Lastly , 
the 工a主ge percentage of this 惡roup of ranches that u5es 50甜e de惡ree of 
mineral supplementation i悠悠urprising (3岳 out of 44 , Table 16). 
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Table 16. Type o f. enterprise 2nd f玄equency of t也sa 0 :1::銬。總e :1 nputs. 
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ECONOMICS 

Du室主ng 1983 economics research in the Tropical Pastures Progra聽
covered the areas of demand analysis for different meats and 工nput:

output price relations 1n different regions of the pro草ra詣's area of 
interest as rather macro-level top1cs. The 驚ajor effort was 1n 
production economic紛Ar三 ex-ante fea發ib i1ity analysi移 of 8ma11 sca1e 
far雄主1y-run farms was undertaken for the Eastern Plains of Colombia. 
For the same re惡10玄l the compet主tiveness of three different strategic 
uses of 主題proved pastures in cow-ca1f operations was asses怠ed.

The monitorin農 of dual purpo弱e (beef and mi1k) operations in the 
central provinces of Panama Was completed and present1y the potent主a1
impact of improved pasture technolo惡Y is being assessed within a 
1inear progra鵬主ng frame. 

的 ex鵬post ana1ysis WaS undertaken on the marginal productivity of 
improved pastures used strateg1cal1y in com血.erc1a1 cow-ca工f operations 
formerly belonging to the ETES (systems monitoring) project. 
Fifty-seven 純rly adopters of 些紅錢鐘虫草紅到盟關re surveyed in 
發everal region8 of Co1ombia. The survey i8 presently being analyze是.

MEAT CO暫SU被PTION (BEEF, PORK AND POULTRY) IN τHE LAτIN 綠豆豆ICAN
TROPICS AND SUBSTITUT10軒 POTENTIALS

For decision makin囂。n resource allocation of research funds for fo。這
products , such as meats , it is ηecessary to understand coo!挑且由er

attitudes to these co輯醋。dities and reactions to be expecte是 to 
re1ative price changes. Tbese variables i犯fluence 主ota1 benefit to be 
achieved from the investment in research an是 the d1stribution thereof 
among different groups of the popu1ation. 

1n col1aboration with FAO's Regional Office for Latin America a study 
on 這e頭and of beef , pork an社 poultry 1n the Latin A臨erican tropics 圭g

under官ay. Particular attention is being given to the evolution of the 
relative participation of d1fferent meats 1n total consumption and the 
potential for consumer發 to substitute a棋。ng thet濃.

Up to date time-series analyses have been completed for Colombia , 
Venezue工a and Braz11. Similar work 1s underway for se1ecte挂 countries
of Centra1 主merica ， the Caribbean 誰也d the Southern Cone. 1n a在這ition ，

1ivestock policies of the se1ected countries are being reviewe是 For

the Colombian case , a cross-sectiona1 analysis of meat consumption and 
its deter訟inants based on a rep玄esentat1ve nutritional survey of 
10 ,000 ho悠悠eho1ds 19 be1ng undertaken. This survey was un是ertaken by 
口創E/DRI an通 kindly 血ade availab1e to CI在T.

1n the fo11owin草 para惡raphs the ear1y resu1ts of the t1點e-series
analysis for Brazil , Colombia an挂 Venezue1a are g1ven. 
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The 1evel終 of tota1 meat consumption and their structure (Table 1) 
dOCl路lent somewhat hi草her total consumption in Venezuela than in the 
other two countries and 哇uite different structural patterns. 1n 
Venezuela , poultry contributes to more than one third of the total 
consu祖ption while in Co1ombia it發 contribution 18 only 14%. These 
differences in consumption patterns are related to different polic1es 
and relative price諮 The latter c1early s口pport a hi草her consumpt圭on

of poultry 1n Venezuela (Table 1). 

Tab 1e 1. Consu盟ption parameters of beef , pork and poultry meat 
1n Brazil , Colombia and Venezuela. 1982. 

Total 

Consumption 
Brazil Colombla Venezuela 

--迫切盼--------- (kg/capita) --鴨"仰帥"“』司鴨"偏
17 25 22 
8 5 岳

9 5 1 惡

34 35 44 

Meat 

Beef 
Pork 
Poultry 
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0.9 

2.9 
1. 5 

The econometric analysis of the time-series data rendered estimate翁 of

the price an社 cross-price elasticities for the three types of meats 
and the respective income elasticities (Tab工e 2). Double-log or Cobb 
Douglas functions were e8timated; thus coefficients 是1玄ect1y represent 
e1asticities. Prob1ems such as administration of prices in Venezue1a 
and difficulties inherent in time-series analysis induced 80訟e b圭ases

1nto the estimations. 

The resu1ts show 拉圭盟主戰之三封結~ to be a significant variable to 
explain consu血ption 1n a11 three countries and for the three types of 
meat , a11 of which respond as superior goods , 1.e. demand grows with 
increasing incomes. Nevertheless the magnitu益e of this positive 
inco訟e elasticity varles between type of meat and country. In 
general , poultry presents the highe~t income elasticit主as followed by 
忌eef and pork (Table 2). Colombia i8 the exception with a 悠1ightly

higher income elasticity for beef than for poultry. 

Within the same type of meats , various cases of similar income 
elastlcities were found: 
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Table 2. Demand equations for meats in Brazil , Colombia and Venezuela 
(dependent variable - per capita demand in kg/year). 

Variable Brazil Colombia Veneztlela 

Beef 
Slope 4.61 -2.93 9.67 

Price beef -0.23 (2.33) 司0.71 (4.63) -0.01 (0 ‘ 11) 
Price pork 0.09 (1. 17) 戶口 .51 (4 前 63) 0.11 (0.89) 
Pr主ce poultry 0.50 (4.66) 0.37 (2.67) -0.33 (8.59) 

Income per capita 0.32 (4.3品) 0.79 (2.93) 0.34 (1 5.2益)

衷2 0.69 0.54 0.9在
R 2 0.60 0.47 0.93 
SSE 0.0355 0.0915 0.0372 
DW 2.41 0.75 1. 65 

Pork 
Slope 1. 53 擱在 .53 7.22 

Price beef 0.06 (0.89) 位 .66 (3 .09) 息 .62 (2.9 7) 
?當ice po主k -0.2岳(3 .92) “O. 串串 (2. 惡3) 呵。 .12 (0.41) 
Pr主ce poultry -0.007 (1 .29) -0.15 (4.50) -0.09 (0.99) 

lncome per capita 0.02 (1 .71) 0.29 (5.30) 0.27 (5.37) 

R~ 0.57 0.68 0.82 
R 2 O. 在8 O. 忌3 0.80 
SSE 0.0278 0.0會 56 0.1848 
DW 1. 10 1. 07 位 .69

Poultry 
Slope 6.27 但5.45 6.97 

Price beef 0.03 (0.09) 0.62 (2.49) 0.33 (1惡 .59)

Price pork 0.01 (0.05) -1. 1在 (5.49) 0.01 (0.12) 
Pr圭ce poultry -1. 26 (1 0.82) -0.46 (9.64) 你0.52 (主7.12)

Income per capita 1. 62 02.12) 0.73 00.1 在) 0.61 (5 1. 7 會)
主品。 0.11 (1. 42) 0.02 (54.30) 
Dummy -0.36 (2.52) 0.30 (在 .68) 0.29 (2惡 .09)

R~ 0.97 0.94 0.9學
R 2 0.96 0.93 。 .99
SSE 0.7868 。 .122在 0.12串 3

DW 0.71 1. 27 1. 73 

ln br星星ckets "t村 values. 
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1) For beef , those of Braz i1 and Venezuela (0.32 and 0.34) are 
similar and lower than the one for Colombia (0.79). 

2) For pork , those of Colombia and Venezuela (0.29 and 0.27) are 
also similar and h1gher than the one for Brazil (0.02). 

3) For poultry , those of Colo甜bia and Venezuela (0.73 and 0.61) are 
much lower than the one for Brazil (1.62). 

The 泣拉圭 of 組ch of the cons1挂ered 師擔ts affects the con甜甜ption 1n 
the opposite direct10n as expecte挂起eforehau益， but in Vene乞uela

ne1ther beef uor pork show a direct price elasticity s主惡nificantly
different from zero. Th1s can be explained in part by the ri惡orous

price controls at consumer level 1n this country. In beef , Colo阻bia

presents the hi臨hest pr1ce elasticity (-0.71) , which 1s three t1mes 
h1gher than the estimated value for Brazll (-0.23) (Table 2). 
Colombia also presents the highest price elasticity of pork (喻。 .48) ，
1.8 t1臨es higher than the esti臨ation for Brazil (-0.26). The highest 
price e工asticity of poultry meat occurs 1n Brazil (-1.26) , comp發red to 
-0.52 esti磁ated for Venezuela and 編0.46 for Colombia. 

The substit口tion effects between the 體eats a玄e rather differe宮室主 a器。ng

the countrie緣 although a co甜lon feature can be detecte是 a

substitutio明 exists between beef and poultry in Brazil an丑 Colombia

(Tables 2 and 3). 1n the case of Venezuela the situation 1s not all 
that clear. because even thou島h price increases of beef deter血ine
the substitution of beef by poultry , the reverse effect does not 
happen. 

Table 3. Direct10n of the substitut1on-complementarity 
an這 income effects by type of meat in Brazil , 
Colomb1a and Venezuela. 

Country Type of meat 
哇emanded Beef vd r 

伽
E
旬

,i z -O PA 

aG­c-k e--r z-O PLPA 
Inco血e

per 
capita 

Braz i1 Beef 
Pork 。
Poultry 。

Colomb主建 Beef 
Pork ÷ 
Poultry + 

Venezuela Beef O 

Pork + 
Poultry + 

o + 
。

+++ 

。

++÷ 
a
今

。
。
。 o 

+++ 

+ = Changes in the value of the variables (prices or 
incomes) influence deman是 in the same 挂irection.

o =器。 significant chan草e.
"唸 Changes in the value of the variables (prices or 

主ncomes) influence 是eman是 in the contrary 益irection.



1n Brazil only one of the six possíble relatíonshíps of 斜晨已stitution­
complementa古ity is significant: the subs tl. tution ()f beef by poultry. 
Venezuela , as tnentione是 before. is the country of least consistency in 
relation to the behavior of prices. 1n this count宮y a suhstitution of 
beef by poultry and of beef by pork can be observe挂 Colombia i8 the 
most consist E'nt country ín terms of price behavior , an是 a11 relatíon­
ships of substitution-comp1em發ntarity are significant ，念howíng
substitution of poultry by beef , of beef by poultry and beef by pork. 
The complementary relationship between pork aEd poultry 主 s clear-cut 
and of symmetríc type. 

ßased on this informatio泣 J projections of meat demand assumin直
謹ifferent scenarios of produceγs prices aτ\d i.ncomes are being 
e1a忌。rate社.

PRODUCτAND 且 GRICULTURAL INPUT PRICES IN THE AREA OF 
τ'HE TROPICAL PASTURES PROG衷心4

OF 
OF 

ANALYS工S

TNTERESτ 

Jn order to de發i單位 technolo草ies él廿apted to faræer conditions in an 
area as hcter。在eneollS as the savannas and forests of tropical America , 
thc Tropica1 Pastures Program requires ínfor觀ation on the biological 
and economic frame of the diffeγent regions. 

The RIEPT (Internat1onal Net~ork of Tropical Pa發ture Evaluation) is 
thc instrument of the national program寫 in coopp.ration with C1AT to measure the 
response of 車er誼plasm to environmental conditions across locations. To 
u社d主tionally measure the variabi1ity of the economic frame , an annual 8urvey on 
product and input prices of a11 pa主ticipants in the network has been conducted , 
with a response rate of 21% 1n 1 空82 and 36% in 1 會83.

The ana1ysis inclu在es price comparisons between countries and regions 
in terms of US$ pric企s and relatìve cattle prices with regard to some 
inputs (fertilizers. 1abour. 甜achinery. 1and and fue I) and products 
〈祖ì1泣， rìce). For analyzin臣 the ag自re息ate effect of various inputs , a 
basket of basic inputs for pasture establíshrnent on acid so1工s was 
des1gned. The value of this bask余t 1s expressed in kilogγa說S of beef 
liveweight in order to rr理ke compar主80ns between countrìes possible. 
Figure 1 presents the 笠esult of the comp'主rative ana工ysis of the 
establishment cost ind<,x f0 1: 1983 base是 on the 1nformation of 15 
locations. 車n a忍ple range of variatioll of the index c混混 be observe蓮，
in通icating the variahility of the adoption potential for improved 
pastures. It has to be emphas圭zed. however , that for decision-making 
this ana1Y8is has to be expande這 over tìme to inc1ude the variation of 
pr1ces caused by the catt1e cyc1e. It 土s therefore hoped to continlle 
countIng on the collaborat主on of the R1EPT members for this type of 
analysis. 

ijjjjijai-i 

F10NI室ORING OF DUAL P口RPOSE FARMS IN 1HE CE替TRAL PROVI輯CES OF PANAMA 

In 1982 account wa給皂iven of this joint project tvith the Nutional BaHk 
of Panama , presentin皂 information about re悠ource avai1ability , 
physical characteri8tìcs an社 farm n;anagement. This year , the 
monitoring activities weγe brought to an end and a 1 inear prograll磁ling
mo益ε工 for the analy終is of alternativ給 8 W8S develope廿.
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Tablc ~ FT~S闖 PANAI1A: mRin techni cal coe ffic i 們可 ts (June 81-May 82). 

f'nts a r 賄

。 1 02 。 1 。4 。5 u6 

Calvín惡 γ.a t E' ì0.0 73.2 ?曹. 1 63.3 57.7 9息 .9 73.1 
Hc玄 talitv rat0 edtllt cεtt l. 0.0 0.0 已 .9 罪 .2 0.0 0.0 3.3 
但ortali late ca工vef: 11. 8 0.0 25 建 3 主專.惡 3.3 三dF. 一/‘ !告 .5

A呈e fír怒 t calving 30.1 34.7 42.4 4 1.在 38.8 30. 岳 37.5 

Hc之學ht (k起}

亡。如 建92 J41 110 343 327 372 337 
Í'Jeaner q8 145 133 89 16 亨 163 132 

?每 i l~ pτoduc t ~L Ol) 
Hean Jactatior 
length (days) 35" 1,07 288 240 293 240 304 

Litres pe. r: 
lact8tin品 cow 1247 89口 1484 783 584 662 1156 
cow in the herd 751 56位 578 344 418 在 25 509 

• hectare/ycar 已08 259 立皂白 326 208 220 276 

Beef production 
kg/AV/year 已 3 有 5 45 25 55 50 

4品

kg/haìyear 100 已 7 57 53 61 已5 62 

E有ulvalent 令“beef 
P玄。在uction

k惡/血口/year 102 77 長?
品。

74 岳已 67 
kg/ha/year 

:品 i

92 83 85 無 1 87 89 

Stocking rate (在日/ha)
3 

1.島 1. 2 1. 2 2.1 1. 1 1. 3 1. 3 

11 June 1981-Hay 1982: he i.fers not included. 

21 10 litres milk “ 1 kg beef. 

31 Only cattle. 
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Table 5. fTFS-PANAK~: J:C0nom'Íc indicators~ 

Coefficier三 ts F a γm Average 

。 1 。 2 03 04 05 。6

GrObG 1ncorne (U5$): 
Sale ()f milk 3714 4004 9081 279色 2943 2904 4241 
Salf of beef 1310 4220 17314 48日再 ?早 JO 7281 7123 
Change in l f' ventory 153ì -1853 你72串4 -3309 -毒品 16 ω1 有自主 -2 話 20

Total 6561 長 371 19119 4293 6137 8781 854主

Expcndituγe (rS字) : 
Herd TIlnnBgement 37 1+07 在479 1601 778 。 1217 
lleed controJ 238 491 213 244 555 30 295 
Pasture short term rent 359 312 30 的 80 150 155 
Pastur詮罰aintenance 。 51學 1 日95 主64 。 56 355 
Animal hea 1th and 
只upplementat主on 109 18己 709 215 57吾 465 377 

Others 399 383 2440 111 333 品38 718 

Total 1142 22 事 7 車會已岳 2635 2322 13品8 3117 

說et income (US♀) 5419 在074 10153 1658 3815 7441 5472 
(Return to family labor 
+ capital) 

Returns (US$/day) 
1 

Familv labor 25.3 13.6 12 1.岳 2.0 39.5 12.6 20.6 
Total labor 18.0 8. 主 9.5 主 .8 10.6 12.6 10.1 

2 Total capital~ (%) l5.6 7.0 已 .9 2.5 7.2 11. 0 7.6 

11 Assuming 3% return to capital. 

21 Inputing a wa皂e of US$5/day to family labor. 
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wee吐 contro1. τhe strenuous jo起 s like weedin皂 ate ca玄玄ied out by hire忌
labourers while the öwner tends to löok after the ad阻inistrat主on an通 catt1e

management. 

The shört “ term renting of pastures i8 another i誼portant expenditure in 
some farms , indicating the importance of this adjustment mechanism for 
the 俗easonal availability of fodder. The fact that inputs bought from 
other sectors. as veterinary products , wire , etc. are öf 1itt1e 
incidence , shows the high value added generated for the region by 
these systems in spite of their moderate physical pro吐uctivity leve1s. 

The áverage return to total labour almost douhles the áverage salary 
of the re草io口， indicating the re工atively efficient use of the labor of 
this sy翁tem. Further閣。re ， the 怨ystem represents a rational use of the 
resources resulting i位 a return to tota1 capital of 7.6% annual工y on 
the average. 

In order to eva工.uate different options of techno1o室主ca1 change for 
this system with specia工 emphasis on the 主揖provement of the fodder 
base , a linear progra忽聽in車間。del for a represen主ative farm was 
deve10ped. The mod.主 1 inc1u社發往 th健 fo11ow主ng activities: 

a) Fodder production in terms of DM，甜etabo1izab1e energy and 
digestable protein per trimester. for a number of grasses and 
1egumes w1th changing fertilizer levels and soi1 requirements. 

b) Transfer of fodder between periods according to the type of 
fodder (grass or legume , three types). 

c) Uti工izat10n of fodder by different types of animal札Two

separate blocks of fod丘er balancès fo主 each of the sea愁。ns are 
considered to proper1y represent the high requirements of milking 
cows. 

是) Inclu這e這 are cows in production , rearing of 說ales and females , 
eows of 是主fferent pr。這uctíon 1evels as we11 as ca1vir荒島海easons ，

periods of weight 惡ains and 工osses. 1n order to obtain the 
require訊ents of each type of cow, a sma11 nut玄itional bu這geting

mo是e1 was previously deve10ped. 

e) A number of activities for buying feed supp1ements. u悠 ing credit. 
fam i1y an挂 hired 1abor , etc. are included. 

The present model quite rea1宜結tica11y describes the actual or串anization of the 
above described farms. Pre1irninary results of sirnul治 tions with the mode1 
índicate: 

a) The rather high establishment costs of pastures in Panama 
(particularly fertilizers , lan丘 preparation) as we11 a9 the 
relatively 工ow product prices (meat and 朋ilk) pr悠悠ently limit the 
attractiveness of a massive use of improve挂 pasture悠，
particular1y due to the production level of present工y used 
F抖a抖你支

that of the 參ava安魚lr泣"忽支 s of South 主紅meric乏a主 , 
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b) Leucaena 1eucocephala seems to have a high potential in this system 
becausτof its high producti帥， and prote主n content as wel1 帥
considerable concentration of rnetabilízable ener臣y. lts principal 
lirnitin島 factor is the hi草h establishment cost. A rapid expansion of the 
盯ea of this legurne cou以I be expected if L豆豆豆豆主豆豆 could be establi~hed 
together with crops like maize and/or if weedin皂 costs in the 
establ主sh血ent phase co位ld be reduced by using herbícides. 

c) Given the production level of 在. rufa and the rnanagement of 
:民主 lking catt1e , there see，莖5 to be a potentíal r01e for 1egume 
banks both to supplement ml1king cows an這 calves.

These conclusions are pre1i血inary and based on information available 
to date. More data 15 needed on the production un是er grazin臣是uring
each season of the year for the majority òf the 器ater1als as well as 
the poss1bi工ity to transfer these standing fòrage crops to the dry 
season. Final1y , these results refer to an average situation. The 
marked drought 1n various Panamanian regions brings up the idca that 
the role of 1e串“臨es should additional1y be analyzed as a 啞巴chanism to 
re是uce risk. 

EX-ANTE A1究ALYSIS OF ALTE蠶豆官ATIVE STRATEGIC USES OF IMPROVED PASTURES IN 
COW-GALF OPERATIONS IN THE EASTERN PLAIN日， COLO鼓ßIA

The use of pastures fòr early wea位in皂， rearin在 of heifers and improved 
fee吾土n息 。 f cows was evaluate這 ex咖ante by usin惡 information provided by 
the Pro思ram and assumptiòns based on the literature an挂有ualified
informants. τhe main para說eters use桂 are to be fou說是 in Table 己 The

weaning strategies differ in the age at weaning causing different 
impact on the cows' we主ght ， calviτ19 rate and pastu玄e requirement. The 
alternatives of strategíc nutrition of the cows díffer accordin思 to

the duration of tbe period on i臨pròved pasture influencing the cows' 
wei草ht ， ca1ving rate and due to the better fεeding of fe說ale calve咎，
their age at the first mating. Increases in the perio忌。n irnproved 
pasture imply a re丘uction in the number of cows fed per hectare of 
improved pasture. 

The Alternative 1 òf i說proved heifer feeding cor宮esponds approximate1y 
to thc results of 0兮的farm trials repòrted by the Cattle Production 
Systems Section. 

The a1ternative II refers to similar stockin耳 rates ， but hígher we主ght gains. 
A1ternative 111 , finally implies stock土豆豆g rates and weight gains similar to 
those obta主ned with rnales under exper主rnental con吾土 tions in Carir昆agua. In a11 
cases it is SU{、poscd that the only effect of a better feedin墓。f heifers 
conÆ至 1結ts 圭n the youn草er age at first calvin缸， without affecting the 1ater 
reproductive 1if巴 during which traditional mana皂G開ent exclusively on savannas 
is assu訊息社.

Based On these pararneters and on prices of 1983 a 甜.a r草ínal analysís of 
the impact of each of the strategies for an initial herd of 100 cows 
and thelr respective [01工 o\+.Ters ís 臨a丑e. Tab1e 7 indicates the 
evolution of the area怠工n improved pastures for each strategy and the 
imp 1icatiòns in ter血S o[ percentage of the total farm area with sown 
pastures. 
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Table 己. Strategic use of i臨prov<e挂 pastuγes in cow-calf operations: technical coefficient毯，

Coeffidents Traditional Early Weaning lmproving Fe E' ding Improved feeding 
of Cows of Heifers 

主 11 Jl I I II III I Il 111 

Calf mortality (%) 4 4 4 4 4 4 4 4 4 4 
底是給lt mortality (%) 2 2 2 2 2 2 2 2 2 2 

說ating of heifers (%): 
艾倫3 year俗 。 。 。 。 。 20 60 5 40 晶。

3喇4 ye，美r移 20 20 20 20 40 40 100 90 100 100 

M UtNh J 

司令 4 years 100 100 100 100 100 100 100 100 100 100 

Calvin囂 rate (克) 50 60 75 100 60 75 100 50 50 50 
Culling ra te (草) 16 16 16 16 1 毛 16 16 16 1 惡 1 往

Cαw welght (kg) 31日 340 400 500 340 400 500 310 310 310 

工制申roved pasture requirements 
(head/ha)): 
Calves 10 7 7 
誼eifers 1. 33 1. 33 2.00 
Cows 10 2.77 1. 05 

Pasture persistence (years) 6 已 6 6 岳 6 已 已 6 
Refertilization frequency (years) 3 3 3 3 3 3 3 3 3 
Mineral supplementation (kg/AU) 15 15 15 15 15 15 15 15 15 



Table 7. Evoluti。如 of the required areas of i器proved pastures. 

yaA 
e s uu ，

宜。
e pa vJ T& 

Required areas of i甜prove吐 pastures

Initial 10 
years 

20 
years 

Relative_ 
A.rea -

帥-----也都----叫“ ha -ω---叫----叫“你戶也 (草〉

Early weaniu龍:
t 

II 
III 

Z
J
7
2

吟
，
.

弓
，
反
"
?
h

13 
尚
毛j
J
M，仇V
吋J

'
1

令q‘3
J
仇Q
w
y

J 

0.30 
0.50 
0.69 

Improved feeding 
of cows: 

I 
II 

III 

10 
36 

12惡

15 
73 

3售 1

25 
173 
950 

0.65 
2.19 
6.02 

王亞proved feeding 
of heifers: 

I n
u
弓
，

Q
U

221 
弓
，
1
&

旬
，

令
乙
，
“
守
俑
，
“

n
υ
n
u
向
U

F、
J
f
h
u，
“
哼

1. 42 
2.09 
1. 38 

II 
III 

1/ A.工ternatives 1 , 11 忽nd I11 correspond to the coeffícíents reported 
in Table 6. 

21 A.rea of improved pastures year 10/total farm area (5 ha/AU). 

Vario悠悠 efficiency indicators , the mar串ina工宮ate of return , the 
relative íncrease of the cash-flow and the relative increase of the 
herd's value in the 25th year are shown in Table 串 Early weanin惡 and
strate惡ic nutrition of cow翁 always dominate the alternatives of 
strategic use for rearb荒草 heifers. Ever under conservative 
assu支援ptions. attractive rates of return are obtaine謹.

A large share of the production increase is capitalized in herd 
島rowth. This 1s the reason why the indicator of final va工ue of the 
herd presents a hi莒her variation a血ong alternatives than the cash-flow 
in the years 1 缸-15. Ear工y weaning has the advantage of requ主rin學 only
a v綠ry 8mall lnvest臨ent iηi阻proved pastures while the growth of the 
herd con后titutes the 盟ajor 1nvestn惜我t. As cattle can easily be sold. 
this alternative offers a higher flexibility and less investment rlsk 
in pastures. On the other han逞. early weaning requires 騁。re
sophisticated management. 

These results reveal the potential of the new 惡ermplas瓢. but at the 
sa珊e time document the i激portance of continuing systems experiments to 
evaluate these a工ternatives with more reliable data. 
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Tabl忽串 Expecte謹 performance of various strategic uses of 
improved pasture in cow-calf ope玄ations (100 cow unlt). 

Type of Use 
Marginal 

internal rate 
of return 

lncremental 
cash f10w 

Final 
value 

of herd'棚

Early weaning: 
E 

II 
37.96 
45.50 
5 1. 71 

54. 再5

146.07 
403. 是。

73.16 
236.31 
707.72 工II

Improved feedin草
of cows: 

工 34.87 
29.02 
22.22 

60.20 
172.70 
359.16 

75.81 
297.50 
7在7.50

II 
王II

Improve是 feeding

of heifers: 
I 

II 
III 

17 .3會
1 會 .74

30.76 

2 1. 9串

34.29 
45.28 

17.09 
23.60 
23. 忌。
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Traditional cash flow = $382.000 

21 lmproved herd valueωtraditional herd value 100 
traditional herd value 

Tra卓itional herd value (25 years) = $Col. 旱，哩。1. 000
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FEASIBILITY OF EST直BLISHING FAI1工LY FARMS 工NτHE EASTERI望 PLAINS ，

COLO技島主主

The hi惡h productívity levels in terms of beef production which were 
。btaine注 ín experiments with 揖rass叩開，legume associations , as well as the 
results of the Family Fan發 Unit in Car主如agua led to the evaluation of 
the technical an這 economic feasibility of fa由ily幽sized cattle far訟S
for the region of the Eastern Plains of Colombia. 

The ex你-ante study un社經rtaken by the Visiting Scientist Dr. 惡ruce
Davidso鈍， of the University of Sydτley ， Australia , include往是主fferent

options of pasture use: native savanna , pure grasses and grass-legume 
associatíon怠 Different uses of the pa學 tures were considered: 

i bree是 ing and rea笠in車， fattening and dual purpose. !血\.lternatives ba瑟，"吐
on r忽sult翁 of e文periI戀尬ental we主草;ht gains an主《哇1 alternatives (垂iiscou肘n忱ti室n皂
20 ar仇1挂毒0%οf the experimental y圭el謹 level to 諮i釘T

results , were inclu是ed.

The main results of the study were: 

The develop亞ent of smal1 scale cattle farms in the Eastern P工a主ns
1s feasible by u悠ing the 1甜proved pasture technolo惡3九

The 0主ientat i.on towards dua1 l'urpose cattle , cheese 徵ak圭ng and 
l' ig rearing based on whey and cassava marke是1y increased the 
profitability reachin車 18.9% on the total cal'ital and reduce桂 the

initia1 yea主s of ne缸at圭ve cash-f1ow. Using 草rass-legume

associations w1th dual purpose cattle 1t 18 fea8ible to obtain 
positive accumulated cash-flows frorn the 8th year Onwar是s and 
achieve annual net incomes of Co1S1.7 millions after 18 years. 

The neces怨ary capita1 to establish a farm of this type amounts to 
approxirnately Col$l. 品設主1 1ions. Tak主ng advantage of the credit 
facilities for sm必11 cattle farms , a mode1 was developed with 
惡rass-1egume associat圭ons ， with mi工king and product1on of beef at 
在0% of the experi亞ental wei惡ht gains. The credit could be paid 
in ei惡ht years , obtaining an inflation corrected rate of return 
of 22% annual1y on farmer equity. 

E:X-POS士 ANALYSIS OF THE PROFIT在BILITY OF STRATEGIC USE OF IMPROVED 
P在STURES IN BREED工NG SYSTEMS. CASE STUDY 

The report of the Cattle Production Systems Section presents the 
results 主n terms of cows' weight 草ains ， calving rates , weaner wei惡hts
and stocki沿革 rate achieve益。n this fa口n by introducin臣 improve是

pastu古es on 5.5% of the far頭 area.

A mar島主nal analys笠翁 of the profitability of this technica1 change 1s 
presented here , using prices of 1979 when this project started. Table 
9 shows the gross benefits and the evolution of their structure 
overtime. The increased carrying capacity contributes an i觀port還是nt
part of the benef1ts achieved in spite of the low percentage of the 
area improved an這 the emphas1s laid On th毛主 improvernent of the 
reproductive performance. The increased weight of the weaner諮 was

more important than the improvement of the calving rate. 我lthough the 
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Tab1e 9. Marginal benefits of strategic use of improved pastures on a cow-calf operation - case study. 
Eastern Plains of Colombia (US$). 

1980 1981 1982 1983 

1. Sale of cull cows 
(No.of cows solct x kg (70) (70) (.96) (7 U) (lU) (.96) 
1ncτemental weight x price 4.704 4.704 
per kg) 

2. Incremental weaner weight 
(No.of weaners x incrementBl (1 65) (20) (1. 07) = (165)(20)(1.07) = (1 65) (35) (1. 07) (165)(53)(1.07) = 
weight x price per kg) 3.531 3.531 6.179 9.357 

3. Incremental weaning rate 
(No.vf cows x increment x (330)(.03)(126.5) (3 30)(.03) (126.5) (330)(.07)(154.3) (330)(.07)(173.6) = 
price per cal f) 1. 252 1. 252 3.564 4.010 

4. Reduction of mortality 
(No.of cows x reduction (330)(.02)(235.0) (330)(.02)(235.0) (330)(.02)(235.0) (330)(.02)(235.0) 
x value ot cow) 1. 551 1. 551 1. 551 1. 551 

5. Additional calves due to 
stocking rate increase 
(No.of additional cows x (1 00) ( • 57) (1 54 . 3) (1 34) (.57) (1 73.6) = 
weaning rat e. x price per 8.795 13.259 
calf*) 

T 0 T A L 11. 038 11. 038 20.0!l Y 28.177 

* Net value of a calf after deducting variable costs (minerals and drugs). 



importance of the latter 1s 霞ro宙主n耳﹒

The 距arginal cash-flow analysis (T為.ble 10) shows that when sellin惡
weaners , a three-year negat1ve cash-flow can be expected. 直fterward怒，

however , an annual net cash income of US$26 ,500 is achieved. This 18 
reflected in attractive marginal rates of return which fluctuate丑
between 19 an吐 35% p.a. 社epend1ng on the 還ssumed persistence and 
refert圭工ization regime of the pastures. 

sURVEY OF EARLY冊，在DOPTERS OF 在ndropogon 昆ayanus IN COLO滋B王在

ln order to provide feedback to the Program on the performance of the 
grass A. 真沒經豆豆肘 the farm level , a survey of 57 a益。pte凹 was

undertaken in cooperation with the Seed Pro桂uction and Syste激發
sections .. 

As it w我s not feasible to draw a random sample. 車iven the 主ncipient

diffusion of this material. purchasers of A. 主笠頭笠主 seed were 
contacted throu惡h the see益是ealers. Further users were identified 
through a忌。pters and other qUl至lified informants. 

τhe survey included general information about the fa宏觀. evolution of 
areas of 主﹒星紅笠豆豆， management practices for the grass , estimate凸
productivity levels and value ju這gements on merits and drawbacks of 
the cultivar. Th is information is presently being processed. 

{但 57 fan翠綠 comprisin惡 a total area of 64.524 ha , an area of 主.
真是芝里旦旦旦 of 5 ,002 ha was encountered. τhe geographical 益istribution
an挂 evolution of the經e areas overtime are shown in Table 11. 

lt can be noticed that substantial areas of A. 車里芷豆豆竺s were found 
outside the Eastern Pla1ns , the region where the cultivar was 
originally developed. Certain characteristics of the cultivar such as 
its tolerance to pests and diseases , particularly spittlebu缸，主ts dry 
season productivity and perfo主mance on poor so11s seem to give it an 
important role in other regions 長 particularly so訟e areaS of the 
Colombian 莒orth Coast. 

Given the fact that the survey 是ocu臨ents the almost exclus1ve use of 
pure 些金錢聳立笠， a mark甜主ncrease in a忌。ption is to be expecte益， once 
the p玄oductivity of this cult主var in a悠悠oc1ation with legu租es becomes 
wel工-known and these legume cultivars are actually made available to 
farmers. 
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τ的1e 10. Marginal cash flow (US$ 1979 prices) and interna工 rate of return. 

1'1 79 1980 1981 1982 1983 

Investment: : 
a) Pasture estab1ish甄別1t
b) lnfrastructure 
c) Cat t.le 

24347 
2巷 79

1137主

23501 7990 

川
但
叫
W故

Inflows: 
a) Production increase 
b) Resi這ual value pastures 
c) Residual value infrastruéture 
d) Residual value additional cows 

11038 1103串 20089 28177 
28202 

1598 
31492 

OutfJow怨:

a) Mineral feeds 
b) Orugs 
c) Pasture maintenance 

116 
116 

164 
164 

1 再 33

Net cash flow: 研2702岳 枷336 ω12463 12331 87708 

Narginal internal rate of return: 
a) Residual va工ue of the pasture 只 ero in year 5 1 雪Z
b) 是esidual value of the pasture 80% of in主tial value in year 5~ 31% 
c) Persistence 1 完 years referti1izing every third year at 

1983 leveJs 35% 



Table 11. Evolution of the area of 坐位2盒里反革盟主取主 on farms of 

57 early adopters in Colo血bia. 1979-1983. 

Region 197 會 1980 工會81 1 事82 1983 

Eastern Plains 5 191 560 1682 2087 

Mi挂dle Magdalena 8 3岳 205 705 1013 

North Coast 29 129 岳 24 1208 1902 

Total 42 356 1389 35會5 5002 
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SCIENTIFIC TRAINING 

ln 1983 , 34 visit1ng researchers from l2 countr1es , included 1n the 
categorles of vlsitlng assoclates (2) , visiting researche笠s (2事)， an是
vlsiting researchers in intensive courses (3) , receive是 scientific
tralnin車 (Tables 1 and 2). 

Most researchers participated in the Postgraduate Training Pro惡ram 1n 
tropical pastures pro挂uction. This progr剖n has the followin惡 main

objectives: 1) up-date. in an integrated manner and with a 
multidlsciplinary focus. exlstlng technology and technology bein草
車enerated ， for the solution to the ma1n problems i位 tropical pastures 
production. 2) contribute in stren惡thening research and liaison 
networks in extension research in or這er to carτY out collaborative 
projects. 

The first objective can be achieved by (發eans of conferences~ 
prese宮室主ations ， workshops , and se阻inars carried out at CIAT-Palmira and 
f圭eld practices in the main ecosystems where the pro草ram conducts its 
research. The second objective is fulfilled prlmarily through 
間也ltilocational regional trials carried out by national institutions 
and the Troplcal Pastures Program. Table 3 p主esents trials 
established by 1983 which are bein草 rnana草ed by professionals trained 
in the program. 

More than 50% of the visitin草 researchers came from Colo臨bia ， Panam袋，
and Peru (F1gure 1). The穆巴 countrles have a high percenta草e of their 
total land as acid infertile 80118. 

Eight researcher8. fro阻 the unlverslties of New Mexico (USA). Costa 
Rica , Reading (Eng工and) ，由主d Ber l1n (甘est Ger血泊y) ， carried out theír 
the81s work toward the obtention of their Ph.D. (2) an挂 M.S. (6) 
tltles. 
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Table 1. Nur包lber of resεarchers ， by countries , trained in the Tropical 
Pastures Program durin草 i 空83.

Percentage 
Country of 詞。. of of total 
ori甚至2 researche主S participants 

Bolivia 1 2. 會4

Brazil 2 5. 串串

Chile 1 2.94 

Colombia 7 20.59 

Cuba 2 5. 串串

Dominican Republic 2 5.88 

Ecuador 2 5.88 

註onduras 2. 學主

Nicaragua 3 8.83 

Panama 6 17. 已5

Peru 6 17.65 

West Gerrηany 2.94 

Total 3在
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section of the each in category by 1983 , Professional翁 trained in the Tropical Pasturcs prograrn durin且
Program. 
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established by professionals that participate這
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Regional trials 
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Table 4 shows the principal parameters of bio1ogical efficiency during the 
first year of monitoring. The reproductive- performance is better than usually 
found in extensive cow-calf systems. This is due to the preferential use of 
the best pastures for milking cows and the more intensive management. 

The average duration of the lactation is remarkable. The differences 
between the farms result rather from the possibilities of milking 
during the dry season owing to the feed availability , than from the 
natural drying of the cows. The average figure of 304 days is double 
the 150 days' lactation for dual purpose cattle frequently mentioned 
in the literature. 

The production levels per cow in the herd are relatively low because 
of the low average production level per 血ilked cow (3.15 kg/cow in 
milk/day) and in some cases the low percentage of the total lactating 
cows being milked. 

This On an average , 276 kg of milk per year are produced per hectare. 
low level reflects the importance of other categories such as dry 
cows , replacements and male stock within the structure of the herd. 
This is also reflected in the importance of meat in terms of physical 
production with 46 kg/AU/year and 62 kg/ha/year. 

that: 

Farm 01 operates on better land resources which allow a higher 
stocking rate , cattle with a high proportion of European 
inheritance , higher production of milk and beef , despite clearly 
emphasizing milk production as reflected in the light weight of 
male calves. 

Farm 04 shows another extreme situation. The soíl is of lower 
fertility and , additionally , pastures are overgrazed (2 AU/ha). 
Calving rate is low , mortality of calves high , weight at weaning 
low and the milk production per cow in the herd is the lowest in 
the sample. The same accounts for the beef production per 
hectare. 

b) 

jAlai-ji--tati-;iqtt 

state to these parameters permits of combined analysis The 

a) 

Other farms with resources of lesser quality than Farm 01 , but 
run with lower stocking rates like Farm 06 , reach better results 
per animal and in some cases even per hectare. 

c) 

The diffe芷ences in production reflect to sorne extent qualitative 
differences of the land resources , but unlike the extens工ve beef 
operations in tropical savannas , the management , particularly the 
stocking rate , have a strong influence on the productivity of the system. 

The economic performance of the farms is shown in Table 5. The 
ave主age gross income amounts to US$日， 544 with beef and milk 
contributing approximately to equal parts. Nevertheless , not all this 
incorne is in cash because of changes ín livestock inventory and other 
improvements like fencing , etc. , carried out by the farm personnel. 

Within the cost structure , hired labour is the most important element 
considered und巴r the hea吐 ing of cattle management , and to some extent 
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Tabl企 4 f~1 立S-PA話結11\: 氏紅 ín technical coeffici役I1 t 怨 (June 81 啪May 82). 

Coe E之cients F a r m Average 
01 。2 。 3 。4 。雪 u6 

Calv1η里 rat t' 70.0 73.2 ì9.1 63.3 57.7 9學.學 Î 3.1 
Mortality rate .<lu1t c ，在 tt l. O. 。 0.0 已 .9 5.2 0.0 0.0 3.3 
抖。 rtalit 子 tate calve余 11. 8 忌，。 25.3 58.8 3.3 2.7 19.5 
Age f1rst CH三vin惡 30.1 3在 .7 42.4 4 1.在 38.8 30. 已 37.5 

\-ieight (kg) 
\.0" 192 341 1JO 343 327 372 337 
Heaner 。自 145 133 89 16主 163 132 

~f :i lì-: p玄。ducti01ì

Hean Jactatio f' 

length (占ays) 35~ ι07 288 240 293 240 304 

Litr是s peγ: 

工nct8ting cow 1247 且 90 1 主 8l， 783 5旦4 前毛 2 1156 
cow 1n the herd 751 560 57發 344 主 18 1+25 509 
hectare/ycar 608 259 2忌。 326 2。在 220 '2 76 

ßeef prodtlction 
kg/λl1 /year 6 月 只5 45 25 55 50 46 
kg/ha/year 1. 00 已? 57 53 61 65 62 

Equivalent?beef 
pro岳之.lction

kg/AU/year 1 日2 77 已? 40 74 已 6 67 
kg/ha/year 161 事 2 83 85 每 1 時 7 89 

Stockin喜 rate (AU/ha) 
3 

1.在 1. 2 1. 2 2. 1 1. 1 1. 3 1. 3 

1/ June 1981-Hay 1982: heifers not inc1 uded. 

2/ 10 litres m主lk - 1 kg bee f. 

31 On1y cattle. 
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