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the other hand on theA gayanus/D ovaltfoltumplots 
a sloght legume domonance occurred under a heavy 
grazong pressure (Fogure 7) 

D ovahfoltum 350 os apparently a moderately 
palatable specoes well accepted by grazong anomals 
durong the dry season The aom of a current selectoon 
program os to odentofy genotypes woth better palataboh 
ty voluntary ontake and dogestobohty wothon the D 
ova/ifofJUml heterocarpon complex 

Zorma sp 

Many of the Zorma accessoons on CIA T s collectoon 
are affected by a fungal do sea se ca u sed by Sphacefoma 
zormae Although plants have on sorne cases 
recovered from severa attacks of thos fungus dosease 
resostance os a ma¡or selectoon ob¡ectove of a recently 
estabhshed screenong pro¡ect Dosease resostance 
seems to be more frequent on Brazoloan Zorma specoes 

Work woth thos specoes oncludes grazong troals and 
moxtures woth A gayanus of 1 O ecotypes 

Emphasos on future work woll be on the systematoc 
evaluatoon of all avaolable ontroductoons on order to 
select for better dry season performance and 
resosta nce to Sphacefoma scab 

O Desmod um o al lo/ um 

m And opogon gayanus 

F gure 7 P esentat on y elds of Desmod um o allo/Jum n 
assoc1at on w th And opogon gayanus CIAT 621 and BrachtsrJa 
decumbens cv Bas hsk estabhshed n 1977 n the Uanos Onentales. 
Colomb a (Monthly harvests du 1ng the wet season 1979 ) 
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(, ~' /j_j\_¿AGE AGRONOMY IN THE ~HE~IC 
.____..__.. ,_, tj ~___-::,-~)J... SAVANNAS (CERRADr 

C: ~-) ~- ::":: : T:: ::r¡ 
The ob¡ectoves of thos sectoon are to (1) evaluate and 

select germplasm under Cerrado condotoons for 
adaptatoon to acod sools persostence under graztng and 
resostance or tolerance to pests and doseases (2) 
evaluate the potentoal of the Cerrado for commercoal 
seed productoon and (3) produce seed of selected 
germplasm to supply the evaluatoon programs at the 
Cerrado Center (Centro de Pesquosa Agropecuana dos 
Cerrados CPAC) 

Pasture Evaluat10n 

Prehmmary germplasm evaluatton 

In November 1978 352 legume ontroductoons were 
planted on the two ma¡or sool types of the regoon 1 e 
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red yellow latoso! (Latosolo Vermelho Amarelo LVA) 
and dark red latoso! (Latosolo Vermelho Escuro LVE) 
Sorne physocal and chemocal charactenstocs typocal of 
these sools are found on Tabla 7 The LVA sotewas 100 
m hogher than that on the LVE on a more exposed 1 
platea u area On the LVE one rephcate was sown wrth 
Andropogon gayanus for grazong to ondocate whether 
any accessoons were re¡ected by the anomals Genera 
and number of accessoons evaluated are llsted on Tabla 1 
8 Specoes of Styfosanrhes accounted for almost 50 
percent of the ontroductoons and a total of 159 
ontroductoons ongonated m Brazo! Emphasos has been 

1 
placad on the genus Styfosanthes beca use prevoous 
expenence has demonstrated ots good adaptatoon to 
the acod onfertole sools of the target area , 

Dry matter productoon of most accessoons growong 
on the LVE was hogher than that on the LVA. 
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Table 7 Phyucal and chem cal charactet'lshcs oí the pro! le o! the Da.rl{ Red Latoso! (LVE) .md 
the R d Yellow Lato ol (LVA} at the Cerrado C nt r 

pH 
Depth n 

Sotl (cm) Texture wate 

LVE o lO Clayey 

10 3S Clayey 

3S 70 Clayey 

70 1SO Clayey 

o 20 Sandy clay Loam 

zo 40 Sandy clay loam 

100 IZO Sandy clay loa.m 

Sourcc CPAC Annual Report 1976 

Table 8 Legum g rmplasm unde prel m nary 
eval"'at on at the Cerrado Center 

No o! 

4 

4 

4 

S 

S 

4 

S 

Lccum p tes access1ons 

Stylos nth s gu anensu 
É. g an ns s (tardto} 
S cap tata 
.§. v s osa 
.§. humls 

b acteata 
§. ha"Tlata 
~ ngrata 

Tota\ 

Oth gen ra 

~ 
D smodtum 
Leucaena 
e ntrosema 
l-1 schVJ"om ne 
e 1 t a 
Ca lopoeon u m 
\1 opt l un/V gna 
Pu a a 
S emm 1ng a 
Terarnnus 

Total 

58 
12 
27 
14 
14 

4 
4 

134 

49 
30 
18 
18 
16 
14 
13 
11 

3 
z 
z 

176 

9 

8 

9 

o 

o 

9 

6 

Ex hangea ble 
cat ons Al 

Al Ca+Mg K sat 
(m q(l 00 

0
) (meq/1 00 g) (" 1 

1 9 o 4 o 1 o 79 

z o o z o os 89 

1 6 o 2 o 03 88 

1 S o 2 o 01 88 

o 4 o os o 06 7 

o 07 o 03 o 03 50 

o O! o 03 o 01 07 

Dofferences m dry matter yoeld between the two sotes 
ranged from 2 A> for Zorma spp to 65% for accessoons of 
S cap¡tsta 

Stylosanthes was agam conformad as the mas 
promosmg genus On the basos of dry matter produc 
toon regrowth potentoal dry season greenness seed 
productoon potentoal and tolerance to pests and 
doseases 40 mtroductoons of thos genus have been 
selected for further evaluatoon (Tabla 9) Selected 
mtroductoons of S gwanens1s were almos! exclusovely 
representad by the tardlo type a dostmctove fme 
stemmed voscous late flowenng form whoch has 
shown excellent tolerance to anthracnose over a tour 
year penod Accessoons of S scabrs have shown good 
adaptatoon to both sool types and low anthracnose 
susceptobohty None of the mtroductoons of S bracteata 
were better than the control CIAT 1582 Accessoons of 
S hum1l1s and S hamata have shown a hogh 
susceptobohty to anthracnose 

New ontrpductoons of Cslopogomum and Galacua 
specoes were no more productove than the Bra¿ollan 
commercoal vanetoes In addot1on accessoons of 
Gslactla gave low seed productoon Aeschynomene 
specoes showed hogh susceptobohty to anthracnose 
whlle specoes of Tsrsmnus Dssmod1um Puerafla 
V1gns Soemmermg1a and Centrosema grew relatovely 
poorly 
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Tablc 9 Pron 1s ng s on oí fou '3tylo a t} pcc e seleckd fo fu the e a.luahon en the 
two ffi3JO SO 1 typ of the C rada 

Spec a 

-ª. gutanensls 

S ene tata 

S ab a 

J. Ta do typea 

C!AT 
access on 

n n ber 

ZZ431 

ZZ441 

Z2031 

1 Z6z1 

ZZ45; 
ZZ47 
10591 

1 06Z1 

1095 1 

1175 
1 Z8o1 

15341 
16331 

ZZ46 
1686 
17Z8 
1943 
1009 
1047 
1 oso 
1064 
171 o 
1773 
ZZ99 
Z300 
Z301 
Z30Z 
Z303 
Z304 
Z305 
Z306 
2307 
Z308 
2309 
1094 
1!3Z 
154 7 
1638 
1783 
1790 

D st to Ferle al Braz 1 
Gola& B .J. d. 
Go a Bra 1 
Matto 
p u 

Bahta 
Bah a 

G QSSO 

Brazll 
B a tl 
B a 1L 

Bahta B a 1 
Bah a Braztl 
Colomb a 

Bra 1 

Ma anhao B aztl 
Venezuela 
Go a Bra l 
P au B az 1 
Matto G os o B az 1 
Matto G osso 
M na Ge ata 
Baha Ball 
Bah a B aztl 
Bah a Braztl 
Bah a B aztl 

Braz 1 
B a tl 

Matto G osso Bra l 
Matto G o o B az 1 
Go a Bra 1 
M a anhao B ra tl 
Maranhau Braz 1 
P au Bra 1 
Probably Brazll 
Probably B az 1 
P obably B a• 1 
P obably B u 1 
P rnambuco Brazil 
Baha Batl 
P obably Braztl 
Bah a Braul 
Beh e 
Vene uela 
Sao Paulo Braztl 
Matto G o o B a 11 
Matto G oaso 8 az 1 

Adaptat o to 

o l typ 
LVE LVA 
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Z Early D e mbe Janua y M d ¡. eb ua y Ma eh Lat Ap L o later 

lntroductlons ofZormaspec1es pnnc1pallyZ lattfolta 
from the Colomb1an Uanos were more v1gorous than 
the control CIAT 728 However all access1ons showed 
severa leal sheddmg at the end of the wet season 
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Furthermore at the end of the dry season regrowth m 1 
almost all mtroduct1ons was severelv damaged by 
msects and approx1mately 50 percent of the 
access1ons were suffenng from a v~rus d1sease These 
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vtrus/fungallmsect complex symptoms were also 
recorded on nattve Zorma spectes Therefore 
systemattc screenmg of accesstons of thts spectes for 
reststance to thts complex ts advtsable 

Of the browse legumes Desmod/Um 
(- CodaTiocalyx) gyrotdes CIAT 3001 has shown good 
adaptatton to both LVE and LVA sotl types The plants 
were readtly consumad by cattle and the access•on has 
beell selocted for further evaluat10n Severe leal vtrus 
symptoms have bean observad 1n tha othar woody 
Desmodtum spactas Accesstons of Leucaena 
Jeucocephala hava baan ralattvely slow to estabhsh 

Anthracnose was the ma¡or dtsaase problem lts 
1nctdenre m spectes of Stylosanthes and 
Aeschynomene was however lower at the LVA Stte 
than at the LVE Stte lt ts not claar whether thts 
dtfferenca ts a consequence of chmattc unsuttabthty 

(e g lower humtdtty beca use of a conttnuous drymg 
wmd) at the LVA s1te or a pr.esently low level of 
moculum resultmg from a lack of nattve legumes and 
no prevtous mtenstve expenmentatton 

No stemborer (Calopttlta sp ) or senous budworm 
(Stegasta sp ) problems hava yet been encountered 
Severe attacks by leafcuttmg ants (not spectftcally a 
pastura pest) dunng establishment wera controlled by 
the appltcatton of methyl bromtde gas to the nests 

Agronomtc evaluatton 

In Dacember 1978 two separata tnals wara 
estabhshed one to evaluate legumes and the other 
grasses Germplasm used 1n these tnals mcluded 
commerctal culttvars (controls) accesstons from 
Category 11 at CPAC and expenmental lmas from 
Category IV at CIAT (Table 1 0) 

Tabl 1 O Legume and g as es unde agronormc evaluat on at th Cer aJo C nter 1978 79 

L un 
1 

Gra s 
2 

Stylosanth s gu n n s cv Cook And p gon gavanus CIAT 621 

§. gu an n ta do CIAT 2243 B ach a a .:.r.:u--"e"'n'-'-'- (c:ommerc al) 

E. E:ltata CIAT 1405 .!!_ decumbens cv Bas1hsk 

E. cap tata CIAT 1019 ~ hum d cola (comme c1al} 

E. ap tata CIAT 1315 Pan cum max¡mum cv Gu1nezmho 

E. ap t ta CIAT 1097 

S cap tat CIAT 1078 

E. b a t ata CIAT 1582 

Zo na la túol a CIA T 7Z8 

Calopogon um mu uno des (commer ~.al) 

\d. la t a st ata CIAT 964 

Desmod um ovalúol urn CIAT 350 

C nt os ma ..,p,u"'b'-_!!n_ ( ommerc al) 

e t os rna ..:P.::u_,b __ :.on_ CIA T 438 

1 
2 

Sown Wlth And apagan gayanu ClAT 621 and B ach ara decumb n cv Ba ll k 
Sown wtth Ca\.opogon um mucuro aes {commerc1al) and Stylosanthes gu anens 8 cv Cook 
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Grazmg was w1thheld th1s season to allowthe plants 
to estabhsh sat1sfactonly In May 1979 at the end of 
the wet season the legume plots were sampled The 
legume content (F1gure 8) of the A gayanus plot was 
more than tw1ce that of the 8rach1aT1a decumbens 
plots conf1rmmg the greater compat1b1hty of the erect 
spec1es A gayanus The two Cenlrosema access1ons 
had almost d1sappeared from all plots DesmodJUm 
oval•fo/IUm was present but below the he1ght of 
samphng (15 cm) The grass evaluat1on tnal was not 
sampled th1s season 

lntroduct1ons of Stylosanthes were observad for the 
mc1dence of anthracnose All access1ons of S cap1tata 
and S gwanens1s showed d1sease symptoms but they 
were not severa 01 spec1al mterest was the react1on of 
S gwanens1s tard1o CIAT 2243 In the seedhng stage 
plants showed symptoms but then recovered com 
pletely Th1s has been notad prev1ously and obser 
vat1ons made ovar the subsequent four years showed 
that alter the establishment year plants were no longar 
attacked by the fungus Thls appears to be correlated 
w1th the mcreased V1scos1ty of leal and stem surfaces 
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F gure 8 Legume co tent Category 111 plots plantad n m1xt res 
w th Andropogon gayanus o 8 ach a decumbens ar the Ce rado 
e nter (late ra ny se son cuwng at 15 cm he ght ) 
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of the plants alter the seedhng stage Screemng was 
started for selectmg res1stant ecotypes as vvell as to 
understand the nature of the mechamsms of 
res1stance mcludmg the hypothes1s about the v1scous 
substances 

Seed Product1on 

Many areas of the Cerrado would appear to be 
chmat1cally su1table for pasture seed product1on To 
conflrm th1s an expenment was establlshed m 
December 1978 w1th mne prom1smg legume 
access1ons and tour prom1smg grass access1ons 
Results are shown m Table 11 Excellent estabhsh 
ment was noted m all cases w1th the except1on of 
Stylosanthes cap1tata CIAT 1078 wh1ch was slower 
than the other access1ons No flowers were produced 
th1s season by DesmodJUm ovaltfoltum or Puerarra 
phaseolo1des th1s m ay be related to lat1tude ofthe Slte 

Seed y1elds were part1cularly low m S capttata CIAT 
1078 and S bracteata CIAT 1582 S capnata CIAT 
1405 and CIAT 1315 as well as S hamaca CIAT 147 
gave excellent seed y1elds 

Product1on data for the grass access1ons are shown 
m Tabla 12 8 hum1d1cola (commerCial) was relat1vely 
slow to establlsh and produced httle seed th1s season 
Product1on of seed 1n the other three grasses was 
s1m1lar The pattern of mflorescence product1on m the 
four grasses IS shown m F1gure 9 8 decumbens cv 
Bas1hsk and P max1mum cv Petne Green Pamc as 
1ccurs w1th most trop1cal grasses produced m 
florescences over a long penad of t1me w1th con 
Slderable vanat1on 1n matunty between and Wlthm 
mflorescences Furthermore w1th success1vecyclesof 
1nflorescence product1on the percentage of fert1le 
tlllers dechned dramat1cally Seed y1elds m the second 
and thtrd harvests were correspondmgly reduced On 
the other hand more than 83 percent of all m 
florescences produced by A gayanus CIAT 621 
appeared w1thm a week of 1mt1al headmg date w1th a 
relat1vely small 1ncrease therealter 

Severa anthracnose mfestatlon was observad m S 
cap1tata CIAT 1405 and larga areas of dead plants were 
noted H1gh mortal1ty of plants was also found m the 
plots of S cap1tata CIAT 131 5 Although anthracnose 
les1ons were present on the leaves of the lanar the 1 
cause of plant death m S cap1tata CIAT 1315 1S yet to 1 
be determmed Grasses were d1sease free except for 
the presence of Ust1/ago sp on some seeds of P 



j , 

a 

' ' , 
e 
o ,, 

Tabl 11 Plant e m r 0 nce and d p od ct on dat.:.. for 1 gum ce oon at tne e r do e 

Plant 
eme gen 
at 50 daya 

Legum a e on (elants/m2 ) 

Zorn""' 1 t fol a CIAT na 50 

Stl:':lo nt es cap tata CIAT 1405 74 

§. aE: t ta C!AT 1 315 60 

S cae tata C!AT 1078 14 

S br t ata CIAT 1582 30 

S ha ata CIAT 147 38 

S gua en ta d o C!AT 2243 54 

D smod urn oval fol um CIAT 350 94 

Pu a a Ehaseolo des CIAT 9900 24 

1 No flowe s produced 

maxtmum A caterpollar (Mocts lattpes) attack on 
Pantcum and Andropogon was easlly controlled by the 
apphcatoon of a carbamate onsectocode A mold out 
break of Stegasta sp was controlled w1th malathoon 

In addttton to evaluatong the potent1al of the reg1on 
for commercoal seed productoon another 1mportant 
functoon of the Program os to oncrease seed of 

Date Dymt Pu • d 
r t Dat product on p odu t on 

ílowe tnS: ha ve t (ko/1-a) (ko/ha) 

5 3 79 29 5 79 1283 175 

8 4 79 11 6 79 3200 199 

11 4 79 8 6 79 2761 !50 

28 3 79 6-7 79 566 31 

6 4 79 13-6 79 608 17 

20 2 79 31 5 79 403b 322 

1 6 79 4 9 79 5271 42 

1 

1 

promosong Iones to serv1ce successove stages of the 
evaluatoon program to provode seed for other research 
areas and ultomatelv the productoon of foundatoon 
seed of new cultovars Seed of legumes D ovaltfoltum 
CIAT 350 Z /attfolta CIAT 728 S capttata CIAT 1315 
S capttata CIAT 1097 S gutanensts CIAT 1262 S 
gutanensts CIAT 2247 S scabra cv Seca and A 
gayanus CIAT 621 os presentlv beong oncreased 

Table IZ Plant mergence and seed produ t on data fa grass acces on at th C..errado Cent 

Plant 
emergenc Date Dry m ... tt Pu •• d 
at 50 days r st Dat produ ton product on 

Gra a ce S on leiant ¿""z l flowerms. ha v !ks/hal lke/h l 

B a ha a hum d cola cornmeTclal 16 22. 3 79 2.3 79 IZ 

z 5 79 147 
B d umbens cv Bas Luk 20 20 2 79 4 7 79 68ZO 16 

Pan curn max mum V p t e 24 ¡ 3 2. 79 12 3 79 6300 93 
g en pan1c 27 4 79 40 

22 6 79 z 

And OE;og;on g:ay_anu CIAT 62.1 32. 2.7 4 79 7 6 79 8247 !28 
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PJI P ma mum Petr e Green Pantc 

liiDJ 8 decumb ns cv Basdtsk 

~A gayanus CIAT 621 

O 8 hum d cola (comme ctaU 

ct P ma mum cv Petr1e Green Panrc 

4~10t- A B de umbens cv Baslltsk 

OA gay nus CIAT 621 

A 8 hum d cola (commerc al) 

Oay 

Feb March Apnl M ay 

Tme 

June July 

F gure 9 Pattern of flo escence nd seed prod ct on n tour t op cal g asses at the Ce ado Center 
1979 


