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~t1AGE AGRONOMY ~ ~ ~ ce~~ r 

(CIAT-QUILICH~ CENT"O YE!; 
W•thm the reorgamzauon of the Trop1co Pas ures 

Program agronom1c work m CIAT OUJhchao JS mamly 
confmed to bas1c research m support of other sect1ons 
of the Program and to testmg methodolog•es w1th 
emphas•s on the reg1onal tnals network as well asto 
demonstrauon expenments for trammg act•v•t•es 

Germplasm Evaluat•on 

01 the expenments that have been estabhshed m 
prev10us years the grazmg tnal at El L1monar (near 
CIAT Qu hchao) w1th !Jve Centrosema pubescens 
access•ons (CIAT Nos 438 442 455 456 and 469) m 
m1xture w1th Andropogon gayanus CIAT 621 was 
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evaluated dunng J!S th1rd year under rotat1onal graz1ng 
Th1s area started w11h an exlremely h1gh proport1on of 
legume m the m1xture the botamcal compos•t•on 
however changed rap1dly and stab1hzed alter the 
second year al a grass/legume raiJO of 85 15 (Figure 
10) 

Desplte the decreasmg propor11on of the legume 11 •s 
•mportant to stress the fact lhat lhe producuv•IY of lhe 
sward mcreased The slockmg rate was mcreased !ro m 
2 3 head/ha dunng the !Jrsl grazmg penod to 2 7 
head/ha dunng the second year and fmally lo 4 6 
head/ha m the lhJrd year These stockmg rates were 
rolaiJonally apphed wllh a grazmg penod of 15 days at 
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30 day mtervals durmg a perood of 7 8 months each 
year 

In thos way the forst restong perood whoch cooncodes 
woth a raony perood after a buold upof Non thesool bythe 
legume strongly favored the growth of A gayanus The 
second grazmg perood woth a dry perood helped the e 
pubescens spp to recover Woth the oncreased 
precopotatoon A gayanus fonally covered 85 90% of the 
populatoon on the sward Thos proportoon has been held 
more or less stable throughout the past year woth no 
large effects from grazong treatment nor clomatoc 
condotoons 

Thos apparent staboloty on the moxture and the greater 
productovoty of the sward at thos equolobroum state on an 
onterestmg fondong whoch woll be followed at least for 
one more year 

The forage potentoal of A gayanus CIAT 621 was 
further assessed on grass/legume assocoatoons under 
cunong and on grazed swards on comparo son woth other 
vogorous grasses Of eoght grass specoes grown 1n 

moxed swards woth Desmod1um ovallfo/¡umthe hoghest 
yoelders (m declonong order) were A gayanus CIA T 
621 two ontermedoate growth forms of Pamcum 
max1mum cultovar Makueno and CIA T 673 and 
Brach1ar¡a decumL.ens cultovar Basolosk Echmochloa 

Taol 13 Y elds (6 week harve t nte va.l) o 
D mod um ovalúol um C!AT 350 a.t 

C!AT 
a. son 

Gr sE e e • No 

Bra. h a. a de umb ns 664 

Pa u m m x num cv Makuen 6ZZ 

E ~~ 673 

And oEogon gayanus 62 

E m mu n 671 

E max murr 66! 

p max "T\Um 669 

<.eh ochloa )201! tacha commer .al 

polystachya was the least productove specoes In thos 
experoment a hoghly desorable 60 40 percent 
grass legume balance was maontaoned woth the three 
most productove tufted specoes under cunong every sox 
weeks A sognofocantly lower legume content 30 
percent on the dry weoght basos was recordad on the 8 
decumbens/D ovallfollum assocoatoon (Table 13) 

As ondocated on CIAT Annual Report 1978 an 
apparently hogher proteon content of A gayanus was 
observad when assocoated woth e pubescens spp than 
woth S gwanens1s (Fogure 11 ) However woth data 
made avaolable durong thos year ot was found that the 
hogher proteon content on the samples on offer of A 
gayanus os due maonly to a confound effect of the 
amount of dry matter oncluded o e samples of A 
gayanus on most of the cases were smaller when 
assocoated woth eentrosema spp than woth S 
gwanens1s Thos dofference whoch os especoally clear 
durong the forst year os possobly the effect of dofferences 
on maturoty status whoch on the case of A gayanus 
may be a result of preferentoal grazong Fogure 12 
shows the relatoonshop between the soze of the 
samples on offer of A gayanus and ots proteon content 
Thos relatoonshop os expressed by the equatoon? = 69 8 
X o 32 basad on averages of the samples on offer of the 
grass assocoated woth all the legumes consodered on the 
troal These results seem to conform the explanatoon-

ght g a pec1e each grown n a. o at en w1th 
CIA T Qu 1 chao 8 1979 

D v matt v eld r~sLh lv a 
G Les: u me T tal G a Lcszume 

73!7abcl 32Z9b !O 547a.b o9 4 30 6 

67Z7a.bcd 4636a 11 363abc 59 z 40 8 

7494a.b 4828a. IZ JZZab 60 8 39 z 

7580a. 5ZZ5a IZ 80S a. 59 z 40 8 

5335bcde 4888a. 10 ZZ be 52 z 47 S 

4549de 5671 a. 10 ZZOb 44 55 5 

51Z6 de 5289a 10 415abc 49 2 o 8 

4305e 4645a 8 9 Oc 48 1 51 9 

1 Values w th n the same column íollow d by the same letter are not s gnú antly dú!erent at t.,_ 
0 05 1 V ! 
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goven above for the dolieren ces observed on the proteon 
content of A gayanus when assocoated woth two 
dofferent legumes 

Herb1c1de Select•v•tv and Control 

Weeds can become a problem durong pasture 
establishment on acod onfertole sools when the natural 
fertollty os hogher on new sools or alter P fertollzatoon To 
study the selectovoty of chemocals on the establishment 
of promosong pastura legumes 11 pre emergence and 
4 post emergence herbocodes were testad Table 14 
shows the results of the best chemocal treatments 

When consoderong the possobollty that A gayanus 
could become a weed for other crops seven post 
emergence herbocode treatments were applled The 
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Tab1e 14 Select vtty and "' ed ont ol of sel cted he b ctdes bO day aftf"r the estabhshment oí 
lo age 1 gume p s at <...L f Cutl eh o 

Toxoc tv ndex 1 Weed ont ol !o/! 
::. S S D C p B oad 

Hcrb c1d -z- - - - - leal Total ca.p tata 
9

u anena18 hamata ovah!olt.m pubescen& phaseolo des Crassea 

l'<g In 136 147 350 438 9900 weeds 

p e m g nce 

Alachlo (1 O) o o o 1 o o 80 13 58 

L nu on (1 0) o 3 o 4 o 3 so 74 97 

Fluo odú n (3 O) z 3 z o 2. o 96 96 73 

o a n (1 O) 1 o 1 2. o 81 89 80 

Ch1o amben (1 O) 1 o o 3 o o so 79 80 

Alachlor + 1 nuron 1 
(1 o + o 8) 1 1 o o o 95 65 88 

L nuron + 
flu odúen (1 0+3 0) o o 1 5 o o 88 89 88 

Po t mcrs;ence 

.,, D t.J.zon (1 O) o o o o o o 30 90 70 

1 Rahng 10 = dead and O - no damage 
2. S cap tata 1019 1078 1405 

' 
Tabl 15 E!! ct o! post mergence h rb1c de treatments on the control oí Andropogon e-ayanus 62.1 

at ClA T Qu 1 chao 1979 

Rate of A s:aX!nus plants controlled ('!) 

1 
appl cat on at !da:z: after t eatment~ 

T tment (k~ a /ha) 15 30 4o 60 

Atraztne + suríactant 1 2.5 + o 5 o o o o 

Dalapon + surfactant 8 o + o 5 30 43 58 

Dalapon2 6 o + 6 o o 62. 68 71 

At nc + de 1 o 1 1 2.5 + 12. 3 o o 

Du on + su taetant 1 o + o 5 o o o 3 

Paraquat + u factant 1 5 + o 5 36 o o 10 

Glypho at 5 78 80 75 70 

Ch ck o o o o 
Suríactants were apphed at O sa¡ and d e el o l at a rate o! 12 hters 

z Two a.ppl cat ona the eco"ld 17 da ya alter the f rst 
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twO more effectove treatments were dalapon on two 
apphcatoons and glyphosate (Table 15) Thos research 
woll contonue by applyong the two selected herbocodes at 
dofferent rates on dofferent growth stages of A 
gayanus 

Methodology Stud1es 

Methodologocal studres were onotoated by usong 
germplasm materoal estabhshed on a former grass 
agronomy experoment (40 grass ecotypes on assocoa 
uon woth Stylosanrhes cepttata CIAT 1405) The 

ob¡ectove of these studoes os to establtsh growth curves 
durong the perood of monomum and maxomum precopota 
toon for grass and legume germplasm that os beong 
dostrobuted for testong tn the Regtonal Tnals Network 
Fogure 13 shows the growth curves for 5 of the 40 
grasses evaluated durong a dry perood These studoes 
woll be complementad woth leaf stem rato os and tossue 
analyses So far tt os possoble to observe even under a 
mostly negatove water balance a faster regrowth of 
Brachtarta spp Another onteresttng observatoon os the 
somtlartty of the regrowth retes of A gayanus 621 and 
S capttata 1405 

PROMISING GERMPLASM 
FOR THE MAJOR ECOSYSTEMS 

For each ecosystem germplasm under evaluatoon os 
classofoed onto prevoously estabhshed categoroes of 
promose (CIAT Annual Report 1977 pageA 16)on the 
basos of results of germplasm evaluatton conducted by 
the Program s agronomosts tn the ma1or research sotes 
and by collaborators on regoonal troals 

In the past years germplasm evaluatoon was 
concentrated on Caromagua on the Colomboan Uanos 
Oroentales as a ma1or research sote representatove for 
the ecosystem hyperthermoc well draoned tropocal 
savanna By late 1978 germplasm evaluatoon was 
extended to the thermoc well draoned tropocal savan 
nas where experoments are conducted on collaboratoon 
Wllh EMBRAPA at the Cerrado Center (CPAC) 

Planaltona Dostroto Federal Brazol Consequently to 
date !he classoftcatoon of germplasm onto categoroes of 
promose os maonly restrocted to the ecosystem 
representad by Can magua and only tentatovely feasoble 
for the ecosystem representad by the CPAC For both 
ecosystems sorne prehmonary results from the ftrst 
regoonal troals can be added 

A comparatove classoftcatoon of germplasm onto the 
three hoghest categoroes of promose for the two well 
draoned savanna ecosystems (Table 16) ondocates that 
( 1 ) the grasses Andropogon gayanus and Brachtarta 
decumbens and the legumes Stylosanthes capttaca 
S gwanenstS tardoo and Desmodtum (syn 
Codartocalyx) gyrotdes show the broadest ranga of 
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Table 16 Ge!'mplas:m o !o-age spectcs n the three h1ghest ategortes oí promtse íor the trop cal 
well dra ned hyperthermtc and thernuc savanna ecosystema as oí November 1 1979 

Hypertherm e savannas Thermtc sa.vannas -1 

{Ca.r1mas;ua Llanos! lCPAC Cerrado) 
No of access ons n r-o o[ a ce s ons m 

cates.orl: of E om se cates;or~ of e;romtse 
S e es 

And opogon 0 ayanus 
B a ; ar a de umbens 
B num d ola 
S ylosanth cap tata 
<; b ta 
S gu n ns s tardto 
S a!f 1 oca pa 
S ~mm ta 

S s bra 
Lo 
D 
D 

?P 
s nod ...., ovalúol um 

í!Y o d S 
D h t O'"'h> llum 

~P,..-'e'-:-'r'- pha se o lo des 
-'\ '"v O""'"lene cp 
CCl.l a t ata 
Ce t o r ':)0 

C 00 On l...ffi mu U"lOtde S 

1 T ntat ve las ú cat on 

lli 

4 

1 
1 
1 

9 

1 
1 

4 

adaptab1hty to well dramed savanna ecosystems 10 
general (2) Zorma spp Desmod1um ovallfollum and 
Puerar~a phaseol01des seem to be bettar adaptad to tha 
hypertherm1c Llanos ecosystem (longar grow10g 
season than 10 the therm1c Cerrado acosystam) wh1le 
Ga/actla str1ata Colopogomum mucuno1des and S 
scabra seam to perform bettar undar the therm1c 
Cerrado env~ronment where 10sect pests and d1sease 
stresses are apparently lower 

IV 

1 
1 

1 

V IIl IV V 

1 1 
1 

4 1 
1 
1 

1 
11 
11 

1 

1 
11 

1 

In add1t1on to th1s prehm10ary 10format1on from tha 
f1rst reg1onal tnal conducted at a senes of s1tes m 
hum1d ecosystems 10 BoliVIa Braz1l Colomb1a Peru 
and Venezuela 1nd1cates that 8 decumbens D 
ovallfo/1um and P phaseolo1des are well adaptad to 
trop1cal forest ecosystems Also the performance of A 
gayanus under hum1d cond1t1ons seems to be con 
s1derably lower than under savanna condltlons 

FORAGEIMPROVEMENT 

lmprovement of Legumes 

The ob¡ect1ve 1s to develop screenmg methods 
evaluate germplasm access1ons create new and 
des1rable genet1c recombmat1ons and stab1hze these 
des1rable charactenst1cs m supenor plants swtable for 
grazed pasturas WlthiO the target area Research 1s 
centered ma10ly on spec1es of Stylosanthes Cen 
trosema and Leucaena 
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Stylosanthes cap1tata 

Wh1le most access1ons of S cap1tata have appeared 
res1stant to anthracnose s1gnlf1cant damage has been 
observad In certam accesSIOOS al both Canmagua and r 
the CPAC 10 Braz11 The w1de d1stnbut1on of the causal 
agent Colletotrlchum w1thm the target area suggests ¡ 
that a thorough knowledge of the genet1c bas1s of 
res1stance IS reqwred 
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A greenhouse screenmg of S cap1tata collectoon for 
seedhng re~ostanc& to fove osoiP'es of anthracnose has 
been started by the Plant Pathology Sectoon These 
results woll be used m con¡unctoon woth foeld obser 
vatoons of the anthracnose reactoons of the S caprtata 
collectoon at Caro magua Brasoha and elsewhere to plan 
future breedong for resostance In mod 1979 a 
space plan ed nursery was estabhshed m Caromagua 
contaonong 9000 F2 progeny of the crosses S capl!ata 
1078 x 1019 (latexearly) 1097x 1078(1atexlate) and 
1019 x 1097 (early x late) subsequently ot was 
oversown woth Andropogon gayanus Thos nursery os 
beong used to select superoor F2 plants combonong hogh 
dry matter yoeld and prohfoc seed productoon woth 
drought resostance lt woll also provode an mdocatoon of 
the range of vanatoon whoch can be expected from 
crosses be ween dostmct S cap1tata types 

Stylosanthes gutanensts 

Whole common S gwanens1s typofoed by CIAT 136 
and 184 os hoghly susceptoble to both anthracnose and 
stemborer the tardoo types collected m Venezuela and 
Brazol have appeared resostant to both constramts at 
several locatoons A greenhouse screenmg of these 
tardoo accessoons for reactoon to anthracnose os bemg 
planned Results obtamed from these experoments m 
con¡unctoon woth foeld screenmgs should provode 
valuable onformatoon for future breedong work 

Centrosema pubescens 

e pubescens IS wodely dostrobuted throughout South 
Ameroca and exhobots an extensove range of varoatoon 
Commercoal ecotypes of thos specoes are not well 
adapted to growth m acod mfertole sools and tend to be 
susceptoble to anthracnose A prehmmary breedmg 
program has been started woth the goal of adaptmg e 
pubescens for use on the target area Specofoc 
ob]ectoves onclude (1) tolerance to hogh levels of Al m 
the sool and low pH (2) vogorous early growth and 
nodulatoon (3) anthracnose tolerance and (4) com 
mercoally acceptable seed yoelds 

Eoght e pubescens ecotypes selected for vogor m 
pots of Caro magua sool were mtercrossed and several 
F2 populauons produced F2 seedhng populatoons as 
well as new ecotypes are flrst screened m sand culture 
IPH 4 2 hogh Al) and the selectoons then screened on 
Canmagua sool to osolate genotypes woth hogher acod 
tolerance Progeny of selected plants woll be evaluated 
under fleld condotoons at Caro magua 

Leucaena leucocephala 

The L leucocephala breedmg program os based on 
hybrods between L leucocephala and L pulverulenta 
whoch have been backcrossed severa! tomes to L 
leucocephala cv Cunnmgham to produce fertole Iones 
The aom o! thos program contonues to be the develop 
ment of productove Iones woth (1) tolerance to hogh Al 
and low sool pH and (2) Jower levelsoffohar momosme 
A procedure has been developed to screen progeny o! 
the ongmal Iones prevoously selected for good growth on 
Canmagua sool Thos mvolves (1) growth of large 
numbers of seedhngs m sand culture (pH 4 2 hogh Al) 
and selectoon of those woth best root and top growth (2) 
selected seedhngs are transferred to 15 cm doameter 
pots of Can magua sool and goven a restrocted nutnent 
supply An acod toleran! rhozoboum culture os used to 
moculate the selectoons 

Vanous screenongs each onvolvmg 5440 plants 
have been completed The average percentage of 
plants lonally selected for seed productoon and lurther 
study vaned from 1 8 to 5 k m the vanous Iones 
Selected hybnd Leucaena plants showed at least tour 
tomes as much top growth on Canmagua sool as the 
Cunnongham controls Acod toleran! selectoons are 
grown at CIAT Palmorafor momosmeanalysosandseed 
muluphcatoon Supenor Iones woll be foeld testad forst at 
Canmagua 

Grasses 

Andropogon gayanus 

A gayanus has consoderable potentoal as a pooneer 
grass for the acod sools of the tropocs Whole present 
expenence os almost exclusovely confmed to accessoon 
CIAT 621 the specoes shows a hogh adaptatoon 
capacoty as ot os able to grow m sools woth a low fertohty 
status but responds sognofocantly to apphed 
phosphorus and other mmerals 

A range of accessoons has been assembled from 
dolferent sources so that desorable charactenstocs on 
these can be sought and compared toA gayanus CIAT 
621 Ob¡ectoves for the omprovement of thos cross 
polhnatong specoes are beong formulated In addotoon to 
the evaluatoon of new accessoons quantofocatoon of 
genetoc vanabohty and selectoon wothm CIAT 621 os 
planned CIAT 621 os very vanable for plant type 
leafoness tome of flowenng and other charactenstocs 
A recurren! selectoon program os beong developed woth 
motoal selectoon for later leafoertypes whoch can flower 
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and ser seed dunng a more restncted penod Th1s 
should 1mprove both seed product10n as welf as forage 
quant1ty and quahty 

Pamcum max1mum 

Severa! cult1vars of P max¡mumarewldefygrown m 
South Amenca and have proved to g1ve better ammal 
product10n than most other tropical grasses However 
commonlv grown cult1vars are generalfy observad to 
have h1gher nutnent reqUirements and lower drought 
tolerance than other forage grass spec1es The a1m of 
1mprovement work Wllh th1s spec1es 1s to 1dent1fy or 
develop hnes w1th lower nutnent reqUirements and 
bener dry season product1on than those commonly 
grown 

A colfectlon of some 90 P max1mum access1ons IS 
ava1fable Fourteen of these have already been 
observad at Canmagua and prehmmary data on two 
cuts m the ra1ny season show Slgmf1cant d1fferences 
among the access1ons for dry matter product1on 
Add1t1onal access1ons w11f be evaluated under 
Canmagua cond1t1ons to 1dent1fy genotypes wh1ch 
show prom1se under nutnent and drought stress 
cond1t1ons on ac1d s01fs 

Most P max1mum clones are h1ghly apom1Ct1c A 
crossmg techmque has been des1gned usmg an 
apom1ct1c clone as the male parent anda sexual clone 
(obtamed from the Coastal Plan Research Stat10n 
T1fton Georg1a USA) as the female parent 
Prehmmary observat1ons of hybnd progen1es at CIAT 
Palm~ra show a considerable range of vanab1hty for 
grass plant morphology both between and w1th1n 
progemes As observauons on the access10ns under 
Canmagua cond1t1ons accumulate a breedmg 
program mav be develop ut1hzmg the better adapted 
apom1ct•c clones as parental matenal 

Brach1ana spp 

8 decumbens and 8 humidicola are prom•s1ng 
forage grass spec1es m the target area Both spec1es 
are tetrapfo1d apomiCtlcs so that a breedmg program IS 
1mposs1bfe unless sexual types can be found or 
produced An atteMpt 1S bemg made to produce 
tetraplo•d matenal by colch1cme treatment of 8 
ruz1Z1ens1s a sexual d1pfold spec1es The goal IS to 
produce a ~exual tetrapfold wh1ch m1ght be crossed 
w1th the tetrapfo1d BrachiBTIB spp to overcome the 
barner 1mposed by thelf obhgate apomiXIS In the 
meant1me efforts wlfl be made to expand the 
germplasm colfect10n of s;>ec•es and ecotypes of th1s 
genus 

PLANT PATHOLOGY 

In 1979 the Plant Pathology sect1on contmued to 
detect 1dent1fy and assess d1seases of trop1cal forages 
w•thm the target area Stud1es were m1t1ated on the 
most 1mportant d1seases mcludmg anthracnose 
bhght root knot nematode Camptomens leaf spot 
and Cercospora leaf spot Falsa rust Rhynchosponum 
leaf spot and Sphaceloma scab were detectad as new 
d1seases reqUinng further study 

D1sease Survey 

Forage d1seases were evaluated at the 20 d1fferent 
s1tes of the Reg1onal Tnals Network Twenty two 
pathogens affectmg grasses and legumes were 
1dent1fled (Tabla 17) The most 1mportant fmdmg 1s the 
ex1stence of d1fferent pathogens at d1fferent s1tes 
Surveys w11f contmue at these s1tes and at new ones 
w1thm the target area The accumulatmg results 
however strongly suggest further decentrahzat1on of 
screenmg for d1sease res•stance to expose forage toas 
many potent1al pathogens as poss1ble 

28 

Anthracnose 

Host range 

Surveys on the occurrence of anthracnose con 
tmued lo show the w1de spread d1stnbut1on and 
extens1ve host ranga of Colletomchum spp (CIAT 
Annual Report 1978) In CIAT OU1I1chao new hosts 
•dent•fled mcluded access1ons of Aeschynomene 
Calopogomum Desmod1um Galact1a Zorma PueraT/a 
phaseolo1des and Stylosanthes In Canmagua exten 
s1ve survevs detectad other access1ons of prev1ously 
reportad legume hosts (CIAT Annual Report 1978) 
Other hosts found were natJVe savanna legumes 
Aeschynomene DesmodiUm ET/osema and Zorma 
spp 'lat1ve savanna non legumes and a saprophyt1c 
phase of the fung1 1n Desmod1um ova/lfo/lum CIAT 350 
and many grasses Although S cap/tata CIAT 1019 
131 5 and 1405 were res1stant to anthracnose m 
Colombia they were susceptible at CPAC 8ras1ha 
S1m1farly S gwanens1s access1ons destroyed by 
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SUme mold 

1 D1 eases conatdered as 1mportant 

anthracnose on Colombo a were only shghtly affected at 
several sotes on Brazol These observatoons suggest the 
presence of dofferent races of Col/etotflchum spp at 
dofferent sotes 

Seventy 

At CIAT Quohchao and Canmagua anthracnose 
severely affected accessoons of S gwanensts late 
flowenng S capttata CentrosemaandAeschynomene 
spp However tardoo types of S gwanensts and S 
capttata CIAT 1019 1315 and 1405 were resostant 
Although several accessoons of Centrosema spp were 
defohated CIAT 5052 5057 and 5066 were resostant 

Accessoons of Aeschynomene spp were devastated at 
CIAT Quohchao however the haory and/or stocky 
accessoons CIAT 7259 7260 7262 and 7274 lrom 
Venezuela were resostant Antlolracnose spotung was 
moderate to severe on Zorma spp and on mature 
leaves of Desmodwm spp 

F1eld screemng 

Oue to the extensove ondogenous populatoon ol 
anthracnose fungo glasshouse screenong os not 
leasoble except lor specofoc studoes Foeld screenongs at 
varoous sotes contonued to odentofy accessoons woth 
resostance to local Co/letotflchum spp races At 
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Canmagua large plantmgs of 75 access1ons of S 
capnata and 1 30 access1ons of S gwanensts were 
estabhshed for screenmg purposes to mon1tor the 
expected anthracnose ep1dem1c and to 1solate 
pathogemc races to these spec1es m the Canmagua 
env~ronment for further stud1es 

Burmng to control anthracnose 

Although the use of res1stant vaneii!!S IS the most 
des~rable method to control anthracnose of trop1cal 
forage legumes burmng IS provmg a potentlally 
successful temporary control measure Ten months 
alter burnmg affected plotsof S cap1tataat El L1monar 
near CIAT OU1I1chao susceptible access1ons CIAT 
1078 and 1097 had only 29% as much anthracnose as 
unburnt (Table 18) In Canmagua three months after 
burnmg plots of CIAT 1078 these only showed 50% as 
much anthracnose as unburnt plots (Table 19) 

Host plant reststance studtes 
Stud1es are underway to compare anatom1cal 

chem1cal and developmental charactenst1cs of suscep 
t1ble 136 type S gwanensts and res1stant fme 
stemmed S gwanensts tardio as well as those of 
susceptible late flowenng S capttata CIAT 1078 and 
1097 and the res1stant access1ons CIAT 1019 and 
1315 

Legume germplasm evaluatton 

Screenmg of new germplasm of S cap1tata and S 
gwanens1s for res1stance to anthracnose was 1n1t1ated 
m the glasshouse and 1n the Canmagua env~ronment 
m collaborat1on w1th the Legume Breedmg sect1on of 
the Program 

Bhght 

In Canmagua SclerotJUm roffsu agam affected 
Stylosanthes spp from July to November of th1s year 
Counts of dead plants were made at vanous s1tes for S 
cap1tata CIAT 1019 (5%) 1097 (7o/) 1315 (9%) 1318 
(11 %) 1325 (7%) 1338 (6o/) 1339 (7%) 1342 (11 %) 
1405 (6%) and S bracteata CIA T 1281 ( 14%) CIAT 
1019 was severely affected (75%) at San Jose del Nus 
Colombia and moderately affected (20%) at La 
L1bertad Colomb1a So1l populat1ons of sclerotla ofth1s 
pathogemc fungus are bemg momtored m Canmagua 

In glasshose tnals wl!h 70 day old plants most 
legumes mcludmg the prom1smg S cap1tata CIAT 1019 
and 1315 D ovahlohumCIAT350andZ latlfohaCIAT 
728 were h1ghly suscepttble to S rolfsu (Table 20) 
Studtes on changas 1n the suscept1b1hty of S cap1tata 
CIAT 1019 w1th age showed that plants w1th 10 24 

Ta.ble 18 Effect oí bu n ng on th nc1dence oí anthracnose n Stylosanthes cap tatcL susccp ¡ole 
a.ccess ons CIA T 1097 and 1078 5 and 1 O months after treatment at El L manar 
near CIAT Qulltchao 
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CIAT 
acc s1on 

No 

1097 

1078 

T atm nt 

Wtthout burrung 

Burnmg 

Wtthout burntng 

Bu n ng 

W thout bu ntng 

Burn ns 

W thout burrung 

Burn ng 

Months after 
burrung 

5 

!O 

5 

!O 

No of 
le atona 

on st ms 

415 3 

2 7 

338 o 

51 7 

445 o 

38 3 

381 7 

74 o 

Dry we ght 
of sample No les ons/ 

(g) 1 O g dry matter 

45 9 90 5 

6 o 4 5 

63 4 53 3 

33 5 15 4 

75 1 60 5 

36 3 10 6 

46 4 82 3 
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Table 19 E!fe t oí burnmg on the mc1dence oí anthracnose on Stylosanthes ap tata CL.t... T 1 07ó 1 
2 and 3 months after treatment 1n Canmagua 

T eatment 

Wtthout burn1ng 

Burn ng 

Without burnU>g 

Burnmg 

Wtthout burn1ng 

Burrun~ 

Months after 
burn1n5 

1 

3 

No oí 
les ons 

on st ms 

87 9 

15 5 

150 o 

1 8 

199 o 

79 4 

Dry we ght 
of sample 

lg) 

17 

17 9 

101 o 

41 o 

97 9 

71 z 

'fal>l zo H.ca hon o( trop co~.l íorab(.. lcbumca to Sclcrollum roUsu 

'lo Le ons/ 
10 S d y matte 

51 4 

8 7 

14 9 

9 

20 3 

11 z 

Suscephble 
No o! 

access1ons 
No o! 

Moderately su cept ble a.ccesa ons Res stant 
No of 

ac ss o 

Calopogo um mucuno des Centro erna pubes ens 1 Leucaena ~~e~u~c~o--~p~h~a~la~ 4 

O smod um ba batum 1 De modtum canum 1 

D smod um d stortum 1 Desmod1um heterocarpon 2 

Desmodium heterocarpon 3 

Desmod um heterophyllum 1 

Desmodtum ovalúol um 1 

"Aacroptll um p 1 

Puerar a phaseolo des 1 

Stylosanth s cap tata 11 

S ylosanth gu anens s 14 

Stylosanthes hamata 4 

Stvlosanthes hum1l s 1 

"tyto anthes scabra 7 

Scylosanthe v1 cosa 3 

~ latlioha 

Total 52 4 
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weeks were more susceptible than older and vounger 
plants 

Studoes are contonuong on the susceptoboloty of 
promosong legumes under pastura condotoons the 
susceptobolotV of progenyof plants survovong onoculatoon 
and the effect of sool and organoc mattercontent m ot on 
the pathogenocoty of the fungus to S cap1tata CIA T 
1019 

Root Knot Nematode 

Surveys of ondogenous legumes and savanna plants 
at Caromagua have faoled to detect Melo1dogyne 
¡avamca At CIAT Quohchao hovvever varoous weed 
hosts were found and plots ol D ovallfollum CIAT350 
and Cordaflocaly x gyro1des were severely affected In 
a screenong troal carroed out m pots resostance was 
lound on Sty/osanthes spp Z latlfolla P phaseolo1des 
and Leucaena leucocepha/a (Tabla 21) Most 
accessoons of Desmod/Um spp were susceptoble 
except lor D d1stonum CIAT 335 and D heterophyl/um 
CIAT 349 

As roots ol sorne grasses produce toxons to 
nematodes two studoes were onotoated to determone 
the effect ol root knot nematode on D ovallfolwm CJA T 
350 assocoatoon woth varoous grasses a pot troal woth 
54 accessoons ol 25 grass specoes was estabhshed and 
also a loeld mal on a nematode onlested plot at CIAT 
Ouohchao woth Andropogon gayanus CIAT 621 Bra 
ch1BTIB decumbens CIAT 606 and Pamcum max1mum 
CIAT 604 

Camptomer1s Leaf Spot 

Camplomefls leucaenae contonued to damage 
LeucaenaleucocephalaClAT734atClAT Quohchao A 
screenong troal to observe reactoons ol 38 accessoons ol 
Leucaena spp to the lungus was estabhshed near an 
onlested pastura ol L /eucocephala 734 Alter eoght 
months exposure 21 accessoons oncludong commer 
coal cultovars Cunnongham and Peru were moderately 
to hoghly susceptoble to C leucaenae (Table 22) 
Potencoal resostance was lound on sox accessoons of L 
leucocepha/a and severa! accessoons ol !ove other 
Leucaena spp 

Fertolozed plots ol L leucocepha/a 734 located near 
onfected plots were only shghtly damaged by Camp 
torneros leal spot Leal tossue analyses showed hogher 
levels of K Ca and Mg and consoderably hogher levels of 
Zn and B on leaves from fertolozed plots on contrast to 
leaves from non lertolozed plots Two experoments were 
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Table 21 Effect of M lo dogyne )ava"'l ca ola.ted 
!rom D smod um ovalúol um CIAT 350 
on other trop cal forage legumes 

L gum 

Calopogon un1 
mu uno d s 

e 'lt os ma 
pt..be n 

Coda o alyx 
g o d 

Desmod um 
ba batum 

De mod m 
d sto tt.m 

D rrod um 
het o a pon 

D mod um 
ht oapon 

D mod um 
ht capan 

D modt m 
h t rophyllum 

D mod um 
o ahfol um 

L u ac a 

l u o phal.1 
'\1a op l um sp 
Puer a 

ph ola d 
Stylo nth 

ap tata 
Stylo anth 

gu anE-ns 
Styto anthe hamata 

No oí 
accesslons 

1 

1 

1 

1 

1 

3 

3 

1 

1 

1 

1 
1 

1 

6 

z 
1 

React onl 

3 

z 

4 

z 

1 

3 

z 

1 

1 

4 

1 
z 

1 

1 

1 
1 

Zorn a latúol a Z 1 

1 React on. 1 = no gallulg S = severe gallmg 

1 

estabhshed to determone the effect of varoous lertolozer 
treatments on the susceptobohty of CIAT 734 to the 
lungus One study woll determone the effect ol tour 
levels ol P205 K20 Mg Ca Cu Zn B and Mo whole the 
other woll determone the effect of dofferent com 
bonatoons of Zn Cu and B on Camptomens leaf spot 

Cercospora Leaf Spot 

In the target area Cercospora leaf spot affectong 
Pamcum max1mum os a wodespread dosease Damage 
to thos specoes os moderate to severe P max1mum 
cultovars Green Panoc Makueno and Guomensos are 



Soxty eoght percent of onflorescences of P max1mum 
common on San lgnacoo BoliVIa and P max1mum 
colonoal on Gooanoa Brazol were smutted In a troal 
establoshed on Canmagua to evaluate Cercospora leal 
spot on P max1mum smut destroyed most on 
florescences of CIAT 604 whole Makueno was com 
pletely resostant lt os recommendad that seed from 
onfected stands be treated befare sowong 

Rust 

Although Uromyces append1culatus os wodespread 
on Macropt!lwm Phaseolus and V1gna spp 
throughout almost the total target area ot affects 
mature leaves only 

Rh1zoctoma solam 

Generally R solam causad sloght to moderate 
damage to P phaseolo1des and Macropt!llum spp 
throughout the target area Plots of P phaseolo1des at 
CIAT Quolochao (Colombos) and Santa Cruz (Bolovoa) 
were moderately to severely affected 

Black Mold 

In 1979 black mold was severe on Zorma spp from 
Brazol and moderate on Zorma spp from Colomboa at 
CPAC Brasoloa The dosease os apparently assocoated 
woth o nsect attacks 

Mmor D1seases 

Powdery moldew Drechslera leal spot lottle leal 
vorus Botrytos onflorescence bloght slome mold and 
snow mold were doseases of monor omportance 
detectad on legumes at vanous locatoons wothon the 
target area Ergot Goberella onflorescence bloght 
Urocystos smut and rusts were detectad on grasses 

Seed Pathology 

Surveys on the mocroflora of forage seed and the 
effect of seed treatments on pathogens showed that 
the best and most practocal method for reducong levels 
of storage fungo assocoated woth grass sead os ots 
treatment woth captafol Studoes ar.e contonuong on 
omprovong the applocatoon method and on reducong the 
bacteroal populatoon Somolarly captafol was the best 
for reducong levels of storad seed fungo and 
elomonatong pathogenoc Colletotnchum spp assocoated 
woth legume seed Studoes are on progress on the effect 
of captafol on Rh1zob1Um spp 

Surveys have commenced on changes occurrong on 
the mocroflora of green and dry seed of S cap1tata at 
CIAT Quolochao and Caromagua durong the year The 
effect of onoculatong seed of Stylosanthes spp wl!h 
Colletotnchum spp on germonatoon and seedlong 
survoval os also beong studoed 

ENTOMOlOGV 

Ourong 1979 the Entomology Sectoon contonued 
basoc studoes on the taxonomy and boology of the 
stemborer Caloptllla sp the most lomotong onsect pest 
of the genus Stylosanthes Work was also ontensofoad 
to understand the resostance and/or tolerance of 
several S cap1tata accessoons to the stemborer 

Alter two years of monthly foeld observatoons at 
CIAT Quolochao and Canmagua a consostent 
resostance and/or tolerance reactoon to the stemborer 
damage was observad for several S csp1tata and S 
gu1anens1s accesstons 

Populatoon dynamocs studoes were contonued 
provodong possoble explanatoons of the observad 
populatoon fluctuatoons of onsects on legumes and 
grasses Also studoes were onotoated to evaluate 
damage causad by splttlebugs (genera Aeneo/am1a 
Zulla Deo1s etc) and aphods to Andropogon gayanus 
accessoons 
34 

Stylo Stemborer 

B•ology and b•ologlcal control 

Ounng 1979 studoes were conducted on the boology 
of the stemborer conformong last year s results (CIAT 
Annual Report 1978) and ots taxonomoc ldentofocatoon 
as of the genus Caloptoloa 

The wasp Bracon sp (Hymenoptera Braconodae) was 
agaon the most frequent parasote of the stemborer 
larvae found on CIAT Quohchao 

Host plant res1stance 

Screenong for resostance to stemborer was con 
tonued at CIA T Quohchao and Canmagua under foeld 
and laboratory condotoons To date 1 O S gwanens1s 
and 9 S cap¡tata accessoons have been evaluatad At 
CIAT Quolochao three S gwanens1s accessoons (CIAT 
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No 1312 1062 and 11621 showed less than one 
lantae per plant and seven s cap1tata accessoons (CIAT 
No 1356 1342 1019 1298 1315 and 14051 showed 
eother no damage or less than one larvae per plant 
whoch was lower than the onotoallevel At Caromagua 
toeld evaluatoons were made on S cap1tatal A gayanus 
muttures under grazong Moxtures woth both S cap1tata 
1019 and 1300 showed hogher levels of stemborer 

1nfestatoon than S cap1tata 1405 but these are stoll 
consodered low Thus S cap1tata 1019 and S cap1tata 
1300 are consodered to be resostant to stemborer (Table 
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Laboratory studoes under controlled condotoons 
(26 C and 65 ,(, RHI were conducted utohzong S 
gwanens1s 136 (consodered as susceptoble) and S 
cap1tata 101 !J (consodered as resostantl to test for 
ovoposotoon preferences of females of Ca/opt1/1a 
Results show a hogh reductoon on ovoposotoon (89 5%1 
for S cap1tata 1 019 comparad to S gwanens1s 136 
(153 and 1295 eggs ovoposoted respectovely) 

Artofocoal doets were developed woth ground dry 
stems of eother S gwanens1s 136 or S cap1tata 1 019 
as the maon components Results showed that pupae 
rearad on the S cap1tata 1 019 based doet were smaller 
(Fogure 141 These prehmonary results ondocate that the 
possoble mechanosm of resostance observad on specoes 
of S cap1tata could be an antobootoc effect Further 
tudoes on the stemborer progenoes woll be conducted 

to determone the possoble effects of S cap1tata based 
doets on the fecundoty fertohty and longevoty of 
stemborer females 

Anatomocal studoes of stems (Fogure 151 as well as 
chemocal analysos of the glandular trochomes found on 
some Sty/osanrhes spp accessoons are beong con 
ducted to detect onter or ontra spee1foc dofferences on 
order to better understand the mechanosms of 
resostance to the stemborer observad on S cap1tata spp 
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Fg e14 Dfferenc nszeofCaloptlasp pupaereaedon(A)a 
Styl s nthes gu nens CIAT 136 based d et o (B) a S cap t t 
1019 baseddet 

Table 2.3 Res stance to stemborer (Calopt 1 a p ) n two populat on o! Stvlo anth 
muctur w th And opoe:on szayanus unde g az ng at Ca magua 

p t ta 

§. cap tata 
CIAT !'.o 

1019 + 1300 

1405 

Damaged plants 
(o/ ) 

16 16 (a)1 

o 81 (b) 

'-lo of 1 va /plant 

O Z3 (a) 

o 01 (b) 

Tunn l 11tngth 
(m) 

O 11 (a) 

o 03 (b) 

1 Mean& w thm columna followed by the same l tter a e nct gnl.t antly d.úíc cnt at a O O~ lcvel 
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