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Introduction 

It has been well documented in previous annual reports that beef 
and milk are staple fo。這 commod1t ies 1n tropical America. It has also 
been shown that low inco僻山ban families spend a lar皂e proportion of 
thei玄 income on beef and milk , and that they prefer those products over 
other foo是 co波嚨。ditie愁，

The growth rates of demand and production of beef i11 Latin Ame女主ca
are 的own in Table 1. 悅的 the exception of temperate Latin America , 
the fast growing deman吐 for beef is not being met by production 1n all 
othe玄 countries and sub-regions. The same applies to 是airy products. 
This 1nbalance between demand and production 墓rowth rates causes a 
continuous increase in real prices affecting both the diet and the 
standard of living of the low inco阻e strata of the population. Fi惡ure 1 
shows rea1 change發 in beef prices in Brazil , Colombia a在這 Venezuela for 
the last 15 years. Table 2 shows that the total i觀port value of dairy 
products spent by tropical 在揖erican countries excee桂s 600 mil1ion US 
dol1ars per year. 

Tropical America 1s a reg10n with vast areas of acid infertile 
sol1s tota11，in在車50 million ha. Table 3 shows the 挂1stribut1on an社
proportion of Oxisols and Ulti怠。18 in Latin America. 

Stockin草 rate8 ， as well as ani臨al productivit亨， ín these aci哇
1nfertile so11 regions have always been 10w. The current avera草e
stocking 主ate in Oxi怠。1 savannas of 0.12 animal/ha can potentially be 
increased more than ten fold. In ad是1t10n ， beef p玄。duction pe玄 head

could be more thanεloubled. These ac1是 inferti1e 8011s could a150 
contr1bute sign1ficantly to increased m11k production th玄ough
dual-purpose production systems , especially in re草ion5 c10se to 臨arkets.

A玄ea of Interest 

Ecosystems Classification. This vast frontier land of tropical 
h揖er1ca has nearly one bi11ion hectares of savan玄las and tropica1 
forests. A survey of its lowland aci是主nfertile 80il regions was 
init1ated 1n 1978 1n order to class1fy land resourCes in terms of 
climate , land slope and 8011s , and to provide an ecosyste甜 perspective
of the program's area of interest , which would serve as a bas主s for the 
de翁19n of its research strate草Y ﹒

An analy級 i8 of the survey data led in 197會 to a sub-division of the 
area into five 1臨jor ecosystems: (i) "Llanos" (trop1ca1 well-d玄ained
savannas , 1sohyp肘therm1c) ， (11) "Cerrados" (tropical 服11叫rained
savanna8 , isothermic) , (ii1) tropical poorly 如ained sav的抽s ， (iv) 
tropical semi-evergreen seasonal forest , (v) tropical rain forest. 
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可le11枷4言alned savannas of the "Llanos" a約d "Cerrados" type. Hσwever. 
rl繁華ional trials have been established in the other three ecosyste阻S.

Table 1. Beef: Annual gro奄Ith rates of de聽and and production by 
c∞ntr1es of Latin 組軒1ca ， periods 1雪益。/7毛都是
1971 /79. 

Demanda Production 
1960/74 1971 /7 9 1960/74 1911/79 

Reg10給 and country (草) (%) 

Trop!cal Latin 血me玄1ca 5.6b 5.9b 3.6 2.5 
Brazil 是 .0 7.2 3.9 1. 7 
Mexico 5.3 4.5 5.2 8.1 
Colo祖b1a 5.2 5.1 2.0 4.4 
Venezuela 是.會 是 .6 5.1 3. 會

Peru 4.7 5.4 1.4 -2.5 
Ecu忽疇。x 7.5 車 .3 主 .2 5.0 
Para草草1ay 3.1 3.5 -1. 1 -2.0 
Bolivia 4. 會 6.1 0.0 6.1 
Domin1can Repub11c 5.串z-w 7.5b 3.1 1.3 

Central Amer1ca 5. 再 .6 5.8 3.7 
N1caragua 5.2 5.0 6.7 3. 有

Costa R1ca 5.2 4.6 7.1 5.7 
Guatemala 5.6 5.3 4.6 2.9 
El Salvador 4.8 4.8 1.8 4.9 
Honduras 4.6 3.1 8.3 2.1 
Panama 5.9b ~'~b 5.3 4.0 

Caribbe齡2 4.5 4.0 2.3 2.2 
GRzayana c 4.0 2.9 

Oth傘r Car1bbean countr1es 
2.0b 4.87. 

w 

2.9 
Te輯perate Lat1n A謹erica 1. 0.3 5.5 

Argent1na 1. 7 1.5 0.5 6.1 
Uruguay 1.3 0.7 -1. 2 1.7 
Chile 3.9l. 

w 
z.52, 0.2 3.3 

Lat1n A晶erica 5. 5.毒 2.2 3.7 

a 阻stimated as: d = P + Y Y + Y PY , where P and Y are average annual 
rates of population growth and the respect1ve entry and Ey are the 

b ~eef 
1ncome elasticity of demand. 

c 
Pondered averaEe by poPulat1on. 
Includes: Trinidad and Tobago. Ha1t1 , Jamaica and Barbados. 

Sou當ce: Population: World Bank 1919. 1978 World Bank Atlas. 
Washington , D.C. Production and elastic1ty entry of de恥and.
FAO 1會80. Production Yearbook 1910-79. and Projection of 
轟轟ricultural Co盟壘。是itie路. Rome. 
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F1gure 1. Changes 主黨1 rea1 conswner 
an是 Venezuela ， 1965-1事?會

FGV , Anuar10 do Bras11; DA單單， Bolet1n 祖ensual de estadíst1ca , 

World Bank , InternÆ主tional Financial Stat1stics; MAC , An紛ar10
Estad主stico Agropecuario. Ministerio de Agricu主tura y Cria 
(various issues). 

Sources: 

Dairy pro是ucts: value of 1mports 1n Lat1n A酷玄1ca dur1ng 1979. Table 2. 

Lat1n Amer1ca 

棚--戶喝-幽幽幽盼偷偷鬧- US$ x lOb 倫帥"“----也幽幽幽

4岳2

153 
82 

晶。4

133 
71 

6雪7608 Total 

5 

1979 Yearbook. FAO. Source: 

1970 偶5

Tropical America Products 

Milk 
Butter 
Cheese 
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Table 3. Dist玄ibution snd p主oportion of Oxisols sn是 Ultisols i位

Latin America. 

Oxisol and U1tis01 Percentsge 
Regions areas of re直ion

(r設illion ha) 

Tropical Latin Americs 惡毒8.5

Tropical South Amer1ca 82島，立

Tropica工 Centra1 且.merica

snd Caribbean 15 已惡

Total Latin America 85 1. 1 

Source: CIAT , 1980. La主 ín 血ruerica: T玄end Hi晶hli惡hts for CIAT 
Co間帥di主ies ， Cali , Colombia. 

(克)

51 
59 

23 

42 

The ecosysterus classification by climatic a訊社 soil conditions ruade 
by the Agrometeor010gy Studies Unit 15 used for 益esigning germplssm 
collection st古ategies sn過 for selection of m咄jor sc玄eening sites sn且
locations for regional trials. 

坐垃坐坐車主

Pasture-bssed animal production on acid infer主 11e 8011s constitutes 
a res1 chsllenge--a chs11enge which C1AT sccepted in consideration of 
the existence of vast area5 of acid infertile soil5 , their potentiality 
for catt工e product10n , and the pioneer nature of anima工 production in 
the frontie芷“

CIAT's Tropical Pastures Prog玄am has the fo11owing overall 
objective: "To develop low-cost low-input pastu玄e technology for acid 
infertile 80i1s of tropica工AmericaH •

With develop聽ent of this technology. the Pro草ram expects to 
increase beef and milk production in tropical America , and to release 
fe玄tile cattle land for expansion of crop pro過uction.

The strate串iιapproach to the p玄。blem inv01ves: 

a} Selectin在 pastu玄G 鑫ermplas血&益apted to the environruental 
co叭叭raints (climate snd soi1s) , 制 wel1 a8 prevailing pests 
and diseases; 

b) 是evelopin在 persistent and productive pastures; 

c) inte草ratin草 improved pasru玄e techll010草了 into biolo草ically and 
econo訟主cally efficient ani訟81 productio紋 systems.
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orJt激n1zat10n

1n accordance w1th the three strateg1es a忌。ve ， the structure of the 
Trop1ca1 Pastures Pro草ram compr1穆es the fo11ow1ng three 
inter-是isc1p1inary un1ts or gro給P緣。f researchers: 

Germp1asm Eva1uation 

Pasture Mana惡ement Eva1uat10n 

Past終re Eva1uation 1n Farm Syste盟S.

The Ger臨:plas祖 Unit centers 1ts attention on se1ectio侃，
characterization 制ld 是eve10pment of 1e草umes and 車rasses adapted to acid 
inferti1e s011s and t01erant to pests and 這主seases. τhe Farm Systems 
Unit ana1yzes pro是uction syste掌握s prevailin惡 1n spec1fic areas. 
socioeconomic conditions 1n 電.h1ch the syste曲S operate and the1r 
implicat10ns for pasture technology. Th1s group defines i阻.proved
pasture components nee電ied to stra主e車ically solve and correct the 
cr1tical constra1nts in the farm system. 1t a1濁。 evaluates the expecte是‘
impact of alternat1ve improved pasture technolog1es 1n the p吟。duction
system. 

The Pasture Mana草e臨ent Eva1uat10n Unit serves as a b室主dge
between the other two units. Start1租車 with character1zed 草er血plasm
provide是 by the Germp1asm Eva1uat10n Unit. it assembles pastures in 
response to the requ1rements set by the Farm Syste甜.s Un1t and 
concentrates 1ts ‘ efforts on the deve10p據ent and evaluat10n of pastures 
under d1fferent management schemes. measur1ng an1ma1 productivity 
potential. 

After collection of 串ermp1asm. 1n1t1a1 evaluation and seed 
multip11cation f0110w. a8 shown in F1草ure 3. Thereafter. a11 access10ns 
are d1str1buted to different ecosys主e盟s for screening for c1i揖ate and 
soi1 adaptation a5 we11 as for in1t1a1 di5ease and pest tolerance tests. 
Agronom1c cliaracter1st1c5 fac11itating pe玄sistence and product1v1ty are 
asses給您是 1n each ecosystem. as we11 a5 s011-plant and plant-an1且a1
1nteract10ns. • 

At thi詔 level prom1sin草 germplasm 18 intens1vely characterized to 
provide sufficient informat10n to an研er the 哇uestion (first dec1sion 
po1nt) : 留hat i8 the alternat1ve u翁e of each pro祖151n軍車er祖.p1asm e錄try

1n a pa8ture system? After the decis10n 18 taken by the f1rst two 
unit毯， a 1arge seed multiplication effort 15 require是 to supply 
medium-sca1e pasture estab1ishment an是 pasture 種ana草ement grazing 
tr1als. At this point the number of accessions 。但是er evaluat10n 18 
greatly reduced. A second dec1sion 18 made by the second and third 
evaluation units in an認wer to the question: 幫hat 18 the alternative use 
of the pastures 1n the farm systems? 
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As germplasm flows throu轟h 主he evaluation sequence , the numher of 
access10ns passing the d1fferent test8 18 reduce是 F1草ure 3 gr品phically
illustrates the reduction that takes p1ace as they go from category to 
category , namely , Cate草ory 1 , "ldentification of germp1a發聽 with
potentia1"; Cate息。ry II , "Agronomic evaluation in 悠悠a11 plots"; Cate囂。ry
豆豆豆， Agronomic "Pasture Evaluation" , Category IV , "Pasture evaluation 
and management ,,; and finally , Cate墓。ry V, where pastures are evaluated 
1n product1on system發﹒ The f1nal step of cultlvar and technology 
release 1s an exclus1ve responsibility of national institutions. 

The 臨jor 發creenin串 sites of the P芷ogram are Carimagua (in the 
Llanos Or1enta1es of Colo祖bia) in collaboration with IC血， for the Llanos 
ecosyste鹽， snd CPAC (Centro de Pesquisa Agropecuåria dos Ce玄rados) in 
Brazi玉. 1n collaboration with EMBRAPA. fo主 the Cerrados ecosystem. 

1n addit1on. initial stages of evaluat10n and seed 臨ult1plicat1on

take place at the FES-CIAT Quilichao station. Due to its proximity to 
headqua玄ters ， this 5tat1on 15 used a1so for specific studies such a翁
nutrition and methodology research. Another important U8e for this 
station is training. 

A key act1v1ty of the Pro車 ram 18 the International Tropical 
Pastures Evaluation Network , a multi-ìnstitutional activity 1n which 
nstional pro喜rams evaluate tropical pasture gcr訟plas閱 (from national 
institutions and CIAT germplasm banks.) 

The Network follows sequential steps for evaluation of a是aptability
and productiv1ty of pro惚ising materials. This screening proce是ure i6 
complementary to the 穆ajo玄 screenin皂 work 挂one 1n Carima草ua an甚

Brasilia. 

τhe lnternational Evaluation Network operates in the five major 
ecosyste趣s providing a solid basis for extrapolation of results. 
Information from each Regional Trial site is channeled 主o and processed 
1n the 飢lpportin草書letwork data bank and ma是e avail發ble to the Pro章ram as 
well as to the participant institutions. 1n this way , use of available 
informat1on 1s max1m1ze忌， unnecessary duplication of efforts is avoided , 

.. 

-

and hori乞ontal transfer of techno豆。草Y 1s achieved. .,., 

、
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Germplasm 

During 1981 , 
focused on: 

the activit1es of the Germplasm sect10n continued 

a) 

b) 

c) 

蟲sset益blin草 of ger甜plasm throu車h direct collection and throu草h
exchange of materials with other institutions. 

multiplicat10n and 祖a1ntenance of 鑫ermplasm of pr10r1ty 
species; 

pre11minary evaluatlon of 草er血管1a8'盈 and 1n1t1al seed lncrease. 

Collection and Int玄。duction of Gen蠶pla8m

虫扎成品on: Durin在 1981 ， three 也ajor collection t宜ips were 
conducted , mainly to areas with aci益， 1nfertile 80118 and with the 
purpose of increasing the col1ection of particular 在enera and species , 
which due to their already known potential , a玄e of speclfic lnterest to 
the Tropical Pastures program: 

1. 

2. 

3. 

A collection e'是pedition through the Venezuelan states of 
Aragua , Carabob峙. Yaracuy , La玄a ， Trujillo , Portuguesa , 
Cojede怠， Gu孟rico ， Anzo逼tegu土， s祖cre. Mona惡as ， and Nueva 
Esparta (Fi車﹒ 1) aimed at native germplas組 partlcular1y of the 
species Stylosanthee 提位且妞，主﹒訟些諮盟主豆 "tard望。"，
自泣血直是盟鹽紅皂位E妞，主 br單位說岱殼， and 全控豆豆 spp.
t玄主p was conducted in collaboratlon w1th the Venezuelan 
Nacional 是e Investigaciones Agropecuarias , FONAIAP. 

This 
Fondo 

A trip to the a玄ea of the Sierra Nevada de Santa 
切地. 2) to collect 臨inly ~江紹皇恩 germplasm ，
of 笠，盟主cro且沒um﹒

Marta 
particularly 

The col1ection trip through the Brazilian states of Goi轟謬，
ßahia , Espirito Santo and Minas Gera1s (Fi草﹒ 3) sought to 
increa個 the col1帆叫on of 皂ermplasm of StylosantheS (1臨inly

是 c經投坐車，立. macrocephala an4ii﹒車監控控籃里叮叮挂望。n) , 
主豆豆誤(關inly four-leaflet species such as 主﹒ brasiliensis ，

互﹒哎琵盟您是間社主﹒旦笠曳詛逆性坐車) and~五星星星經 (mainly f. 
br終結主an盟 and C. macr坐位到妙This trip was con心cted 帥 a
c011aborative project with EMBRAP底 's Centro Nacional de 
Recursos Genétlco紹. CEN在RGE器， to areas with very 10w rainfal1 
(e.g. caatlnga in Bahia) as well as to very humi晶 regions
(e. 喜. tropical rain-forest in the coastal strip of Espirito 
Santo and Bahia). The specific aim was to broaden the genetic 
base of p玄iority 諮pecies with re缸ard to probable drought 
玄esistance of material evolved under d玄y conditions , as well 
as bet玄e主進lsease tolerance of germplasm evolved under rather 
humid condltions. 

至1



Introductlon: The efforts to introduce germplasm through exchan島e
with other institutlons during 1警車 1 continued concentrated on Afr1can 
grasses and adde益 to the Pr。在ra血 's germplasm bank an important 
collection from CSIRO. Australia , of approx1mately 100 access10ns of 
位坐坐紅豆豆 spp. an虛設金投鐘旦控Z旦旦旦﹒ In terms of legumes. the most 
impo玄tant contributions werε received from 蓋說BRAPA-CE普車RGEN.

With the additions durin轟 the year 恥- 1175 accessions of directly 
col1ected germpla發m and 325 accessions introduced through exchan草e with 
other institutions -- the Program collection reached more than 8600 
accessions (Table 1) , the 祖ajo室主ty orlg1nating from re草ions with acid , 
1nferti1e savannas and forest 80i18. Table 2 shows that the col1ection 
increased considerab1y 1n terms of germplasm of "key species" for 
well枷drained savanna ecosystem!器， the Llanos and the Cerrado. 

SON 
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Figure 1. Routes of systematic co主lection of ger誼.plasm of tropical 
pasture species 1n Venezuela , January/February. 198 1. 
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Table 1. Introduction (nu晶lber of accessions) of ger富~lasm of tropical pasture species through direct collection 
and throu草h exchan在e with other institutions during 1981. 

Collections Tota1 accea悍
Genera Major c011ect10n trips in: Occasional Tota1 sions 1n 

Venezuela Colo臨bia Braz i1 collections Exchan藍儂 1981 ger艦plasUl bank 

Stylosanthes 66 10 210 22 99 407 2130 
Desmod1u觀 23 1會 37 20 5 104 會69

Zornia 36 l 80 15 52 184 745 
ZZ 直eschyno級.ene 12 8 5冉 4 78 455 

Centrose祖a 102 66 47 15 58 2喜喜 893 
教acroptil1um/Vi島na 事 18 26 4 3 60 5再6

Ca10pozonium 10 10 10 3 33 176 
Galactia 37 16 20 2 1 76 302 
M1scellaneous legumues* 40 58 57 8 2 165 1586 
Grasses 105 105 833 

Tota1 335 206 541 93 325 1500 8惡35

*絃經坐車，學設主笠，位坐坐紋，車坐且泣起，點坐垃車，監控豆豆豆，且必紅色肢，扭盟笠蹺，坐位紅豆豆，且路也盟主笠，監控告怯生，
Teramnus an社 others.



Tab1e 2. Introduction (封o. of accessions) of germp1as激 of key species for both well-drained savanna ecosystems 
through direct collection and exchange with other institutions durlng 1 會8 1.

C011ections in: Total acces-
Species Occaslonal Exchange Total sions in 

Venezue1a Colombia Brazil collections 1981 geI1濃p1a8m bank 

Andropogongayanus 14 14 65 
忌器rachiaria spp. 79 7會 191 

Stylosanthes capitata 7 12 43 岳2 2主 l

Stylosanthes macrocephala 27 9 36 83 
Sty10學anthessuianensis

"tard宜。" 13 26 5 l 冉5 187 
Zornia brasiliensis 2 3 11 
Centrosema brasilianu血 25 1 11 4 8 4事 132 
Centrose聽a mac t'ocarpum 14 1S 4 1 34 63 

• • • 



Germplasm 

Multipllcation of priorlty materlals and their distribut10n to 
other sections within the P賞。在ram as we11 as to special collaborators 
outside CIA堂. continue垂 being one of the Gen過.p1asm Section I S most 
important activ主ties. In addition to seed harvesting from a11 germplasm 
materials established for characterization and preliminary evaluation in 
CIAT-Quilichao (approxi盟ately 1100 accessions). some 700 legu阻e
車ermplasm accessions were under see是盟ultiplication as potted plants in 
the CIAT-Palmira 車reenhouse. Approximately 1500 seed 忽amples of 
priority 祖aterials were given to members of the Pro島ra臨 and to special 
collaborators. 

Characterization an是 Preli阻1narγEvaluation of Germplas祖

During th1s phase. new le在ume ger祖.plasm ， particularly of priority 
or "key" species. as well as new. agronomical1y unknown genera an挂
species , are establishe是 ln unreplícated , space-plante益 plots ín 
CIAT-Qu111chao for seed increase and for observations on the 血ost
i阻portant pla綠缸謹escr1ptors (life form. growth habit. flower1ng time. 
pere即liality. etc.). Furthermo玄忽. the adaptatlon of 在ermplas觀 to the 
Qu111chao env1ronment 18 assessed ln terms of: (a) yield potent1al on a 
very acid , infertile Ultisol. (b) d1sease and insect tolerance an述 (c)
seed production potentlal. 主ccess10ns w1th outstanding performance a8 
well as any new material wlth especlally interesting pla說t characters 
are then given priority at entering the flow of 車er溫plasm to the 
Pro草ral訟 's princ1pal test1ng sites in Cari攝綠草ua and Brasilia a8 we11 as 
for Regional Tr1als 車 In 1981 a series of new acces億 ions were 
i吾entified as prom1sing (Table 3). Approximately 1100 acce忿忿lons are 
currently being stud1ed (τable 4). 80血e of the most important 
prelim1nary observat10ns ind1cate: 

Mult1plication and 設a1ntenance of 

直n increasing variation in the Stylosanthes guianensis 
"tard室。" coll的tion 叫你自皂ard to morpholo斜互了 and
physiological plant character筒. including resistance to 
anthracnose and seed production potent主a1.

the whole collection of S. Reslstance to anthracnose of 
2acrocephala. 

Lack of productivity a翁 well a咎。f anthracnose resistance of 
the 呈﹒扭扭法訟呈 collection.

g 

hr te 2、
品
+
L

WC 

a 
nr Oa 1.a •'L.F c et la 14a 

O
電
A

C

口
。

至

1

6-a 
《V
m
仰
-
M

niwmdA S-S Jl-o v--
勻
。

至

-
m

eh Lunr 
?
』AU 

nn 4Aanw 
Considerable variability 
respect to 誼。rphological

Continuing 扭扭話垃里是 resistance of Zor且壘 bras11iensis and a 
few two份1組flet 全怨怨 sp. accessions from high 問1nfall areas 
in Bahll章. Brazil. 

Increasing variability in the Centrosema 單acrocarou詛
collection 如e to new Venez叫耳立古加ombian ge可1a8m.
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Characterization and prcllr學inary evaluatiol丸 of germplasm of tropical paøture legume .peeles durlns 1~81 
iu CIA宮睡Quilichao. Evaluatlons concluded ‘ 

τablc 3. 

“
你
時
﹒

Obscrvat1ons 

With exeept10n of late-flowering ecutypea from 
Brazil , a11 ecotypes Ð習thraenose-reslstant.
Outstandlng vlgor of 忽ater1aL from the d冒ry Bru i11an 
Northeast. Potent :l.a l of }olato Cro動$0 maUrial 
傘。nfirmed. Venezuelan màterlal very henlthy but lsek 
vlg;紛r.

H1gh potcntiBl for acld lnzerε11e soils 1de制定i至 ied
lor 且﹒經正!2主呈旦控~. f. brasl11anum. f. arenariu稽. c 
監控必戀戀聾， some 旦片也盜茲茲芸芸otypes了苦心訂了..
εwo not-yet悶~described nev apecles. 
坐坐坐坐溢血 bli腳t 11m1泣ng factor; 帥臨 moderately
resistant accesaions identified. 
Out8tanding vlgor of ,ermplaam natlve to Colombian 
Llan08 , lack of adaptation of material írom &elize 
and Mex1co. 
On1y f êW eeotypes 1dentified vlth adaptat10n 怠。 acid.
1nfe t" tllé 801L 
Ve叮 poor growth of ~滋滋叫 one f..且對m
aceess益。浪 wlth good vigor. 
Lack o( adaptation (soi1). 
制由、，e吋 few cxeepti冊8811 棚M叫sl 星星星星旦控盟，
suaeeptible andJor 紹安全ort棚..Uving annual為﹒
的 1 te的ed n.aterial 經接悠扭捏-resistant 制d wi乞h

good adaptatlon to acid. 1nfertile 8011; 且﹒
泣終必絲瓜主s and 主﹒踐踏鉛訟車 ~.r乞討ularly

productive. 
E﹒直泣必縣里 (syn. f旦旦控錢!E!皺紋ides) the 。當tly
specles wlth potentlal. 
Laek of ad呻M叫開{扣∞M目前叫時!.鐘里泣豆豆主些且) • 
~ith one exccpt!on. lae忌。f ada.ptation 4給d
unfavorable growth habit. 
Good adaptatlon; 乞騁。 seleeted ecotypes seem to be 
perenn1als. 
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35 
100 

160 

49 
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73 

144 

24 
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看，

錢悠悠里

主泣毀您必生星級位坐笠

Centrosema brasilianum 
一一

坐坐立怒也必m怨這拉斗堡滋滋11

旦竺坐坐空空呻P ﹒ (erect brow甜吋仰吋

如
喻星紅位!. Spp. ←1帥f1et)

必悠旦旦旦生學法悠悠訟盟

生且必車您是車給旦旦旦旦

Ca貓s:1 a rotundi室。11.

一一

C.nζrQSi牽線a spp. 
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Table ，仇 Character1zation and preli甜inary evaluation 
tropical pasture legume spec1es durin鑫 1981

Evaluations not yet concluded. 

錢拉普車

Stylosanthes 學lianens1s "tar甚至。"
Stylosanthes macrocephala 
stylos組th帥錯位踐踏

Styl仰anthes 捏捏單單呈

Stylosanthel! v1scosa 
旦旦旦起 spp. (2-1eaflet) 
控奴主主 brasiliensis
旦控立學經!!!. spp. 
些旦控堂皇III 盟單位arp盟
Centrose臨a bras1111毫也um
Desmod芯.m OV匹亞立ium
點也語單且扭捏聽起
CaloPoJ!;oniu祖 caeruleum

過Z些語訟~ spp. 
Cass1a rotunιiifol1a 

τ。tal

19 

。￡
1n 

聽o.

ger祖pla.sm of 
CIAT-Quilichao. 

of accessions 

142 
54 
12在
26 

lS6 
237 

7 
2草

草8

77 
18 
45 
43 
58 
23 

10會3



• 
Aponomy i紛 the Isohype雷電hermic Savannas (Carima囂ua)

GermplaSl籠 e戶.a互惠1at10n an益 select10n 

The a1祖 of this work 18 to prov1de fora在e species adapted to the 
s011s of 10w nutr1ent status , and select spec1es which are resistant to 
pests and d1sea學es and can withstand heavy graz1ng. A number of 惡rasses

and le皂U路es have been 1dentified which meet these criteria. 

A current an是 more 8pec1fic object1ve 1s to 1益entify spec1es and 
ecotype緣。f gra8ses and legumes wh主ch are 攏。re compat1ble under sward 
condit10ns , for組 stable associations , and pers1級t longer un丘er graz1ng. 

-
7
3
2

，

a
a
3
i
z
-
-
a
3
2
8

蓮
，
建
智
3

Over one thousand acce悠悠10n錢 represent1ng nine legt盟e genera and 
seven gra8s genera are under evaluation 1n nursery plots or in 草razed

swards. The1r 1nventory i麓 presented 1n Tab1e 1. 

Frel1minary evaluatio位 。f 直rass 車終rmplasm

The range of promisi綠草 grass spec1es w1th good adaptation to 
savanna condit10ns was further expanded. 游a1n 冊phasis 1s on Br笠設泣起
spp. and 控紅怨怨旦旦孟絞捏捏，

Exper1ence over the last fo肘 years 1nd1cates th此互對把坐盟
oval1fo11u揖 can w1thstand compet1t10n from a草草ress1ve matψform1ng 

grasses. Consequent句，拉笠星紅豆豆 spec1es and ecotypes assume丑惡reater
1mpo玄tance 1n the test1ng pro草ra盟﹒ Several accessions are currently 
being eva1uated in association with 控四位盟恩佐立性控制。typ帥﹒

坐位性監控坐ctyo盟虫草 CIAT 吾 133 cont1nued to show good 
perform研ce. It cσ甜bined well with De到盟主盟主笠EEandh怒旦旦控
2位延且包里 lt was graze是 1n preference to Br且說位扭扭扭封拉拉主的制
an1mals had free access to both spec1es. ,. 

位坐怯挺起點已扭扭盟主 is a stron皂ly rhizo棚tous grass with a 
rath軒 tufted growth hab1t. 銬。rpho10gica11y 1t re甜甜b1es 旦旦豆豆控主主主
M旦控主主思主今 One of the 1mportant attributes of 笠訟惶兢兢皇位組旦成車
1s a h1gh caryops1s content of the florets coupled w1th h1gh 學eed yie1是­
At Car1甜agua th1s species pro卓越ced 405 kg/ha of cleane是 seed 1n the year 
of estab11shment with an avera在e caryops1s content of 有4主 Both yield 
and carypos1s content were s1gnificantly (P=O.Ol) higher than those of 
E話典語拉車且虫訟怒已正 (Table 2). Appare給句， freshly harvested 組ed of 
坐位挂笠主豆豆益必盟盟提 has a stron車 dormancy. Sulfuric 制主是 treatment
for 25 and 2忌器inutes gave 6% and 3% 車ermination one month aft綠軍
harvesting ﹒ Sho玄ter perio是S of acid treatment as well as heat 
treatments were 1neffective 1n increasin直在er祖ination. 幫hen the le盟ma
and palea were removed , 15% of the naked caryopses 惡erminated within one 
week and without acid treat臨ents. This phenomenon would suggest the 
presence of germ1nation inhibit1n草 sub扇 tances w1thin the glumes an社/or
caryopses (Table 3). 

Aft--1:#ieii 
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1980-81. introduct1ons under evaluation at Carimagua , Forage species 1. Table 

到o. of 
accessions 

Le直umes Grasses 
No. of No. of No. of 
spec1es accessions Genus species 

'
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a
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骨
俑
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0
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a
z
A
g
A

俐
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種
真

組忽必必on
Brachiari泌

Echinocloa 
He揖arthria

Melini絡

Paniculll 
Setaria 

193 
2 

21 
I 

172 
196 
242 

1 
281 

o
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q
L
q
L
'
A
O
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悔
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z
A
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Genus 

t~eschynomene 

Arachis 
Cassia 
ca10po囂。也]ium

Centrosema 
De念modium

Sty10santhes 
k給您必是
Zornia 

~ 

70 15 7 Tota1 grasses 1109 73 會le草umesTotal 

1181 

'" • • 

of acce悠悠10n悠Total 詣。'
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See是 production potential of two specie怠。f B且必接結笠，
Carima草ua ， Llanos Orientales. 

空able 2. 
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Effect of tre斜僻的 on the 器ermination of 空里金錢茲里

坐坐Z旦旦E瓷缸奴 6133 帥甜，

** P 銜。 .01

Tab1e 3. 

說eans of four rep11cat1ons 

ill 
Treatment 

§ 

3 

。+ Tiourea 15' 

G Control 

15 

坐坐斟位主金主且旦旦攏 ClAT 664. τhis ecotype of 叫gnal grass was 
1ntroduced from Puerto Rico where 1t was rated a8 one of the top 
yiel扭扭. An i'祖portant attribute of this B笠金組誌!. specie8 is i個
rapid spread by 8t010n8. Currently , its productivity is being tested 主n

assoclatlon wlth elght ecotypes 0重點盟坐單單位紅且2盟﹒車.nother
accessio口， CIAT 629息. has a similar prostrate , creeplng habit. but it is 
somewhat les金l1i囂。rous.

+ Tiou玄ea

+ Tiourea 

-KJ qL 

A
峙

的
υ

pb 

舟
，
勵

UH 

H~SO. 20' 2--4 

H~SO r-4 

Nake是 caryopsis

坐坐opo但全孟望您旦旦﹒ 1紛 populations of 全豆豆.E.2轟恆星笠旦旦， the 
percenta嘉e of early flowerin皂" ste臨my types is showin草 an increase with 
advancin惡車enerations. The aim of the 些豆玉皇.E.2矗您且盟主盟主 improvement
project 1s to produce a vigorous a官員是 fairly unifor噓. late伽flowering
cultivar. 
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生盟笠控紋n 皇位主蛇s is a stron囂1y out吋rossi益囂. practically 
self你incompatib1e gras忽﹒ The po1ycross technique was considered most 
appropriate with this grass. 1t is base是 on the vegetative propagation 
of clones with the desire電i characters a軍ld se1ection of those with 
progenies exhibiting the h1ghest percentage of these characters. The 
principle 1s to arr忿忿草e the provisionally se1ecte吐 plants in such a way 
that they pollinate each other unifor祖1y. A t1me tab1e and schemat1c 
plan of the project i8 shown in Table 4. 

Table 4. T1me table 品4 叫神阻atic pl削 of the 錯位史講話是錯Z捏捏
improvement project. 

1979 - Selection of 1ate f10werin囂， vigoro描馳車regat叫“主L 矗位是盟主，
establ1sh揖ent of c10nal propagates 1n space-planted f1e1d plots , 
16 clones x 5 p1ants x 3 replications , seed harvested fro盟 tfseed
is1an益8" containing the best 1ate f10werin草 p1ants.

1980 都 To ensure 臨aximum intercrossin車， 12 c10nal se1ect1ons were 
1ntercrossed in the plant house to for甜 synthetic 1. 

i會81 - Twelve c10nes and their polycro翁sed seeds were established in 
replicated field plots. Parent offsprin軍 relationsh1p was 
挂eterm1ne是 on the basis of yield an.是 floweringj盟aturity date. 
Final selection of genotypes with high combinin在 abi1ity for 
vigor and 1ste flowe玄ing habit. seed production of synthetic 11. 

Preliminarv evsluat10n of 1e且ume ger器plasm

位訟his 位坐車主﹒ Most wi1d speci峙。f 坐坐his exam1ned to date 
suffer from a range of fungal an品 viru緝毒iseases. which normally affect 
the cult1vate益 species as wel1. This new accession. origina11y from 
Bahi亂. has shown good tolerance to pests and 是iseases over the past two 
years. 位坐坐呈拉位立主 spreads by sto10ns; 的 important 泣tribute of 
this 1egume 1s its compatibility 叫th the stoloniferous 史坐坐坐正是
加坐坐坐蚣 In genera1 , perennia1 species of p關nut prov1de high 
哇uality fodd語r.

Seed production is feas1b1e and it may be tried on sandy 60116; 
like other pe也nut怒. it set終 pods underground. They are rather 發回a1玉，
a誼通 it 16 hard to recover the seeds. 

直eschynomene. Pre1iminary agronomic eva1uation of 1會 3 accessions 
representing 18 species was started 12 臨onths ago. A very s咽a11 number 
of accessions exhibited tolerance to d1sease and 1nsects. Inc1ude是 in

this group we扭 eight accessions of ~I.eschynomen紛呈授給阻旦旦∞t of a 
total of 在4 access10ns of this specie詔 By the end of August severa1 of 

24 
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.. 
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these sho叫ed symptoms of one or m由re fungal d1seases , anthracnose be1ng 
of very co甜點。n occurrence. 直e 發chyno祖ene vil10sa CIA'τ 7008 was one of 
the access10ns that was sti11 d1sea發e-free after one year; this 
prostrate , f1neω1eaved species appears to have the 醋。主ph企-a皂rono觀1c
attributes to withstand 1ntense graz1ng. 

Ca悠悠ia. A few d1sease-resistant access10ns of Ca感sia rotun是ifolia
show useful forage trait岳. e.g. early v1gor. disease t01erance , 1ate 
f10wering and good seed product10n. The seed pods do not sha主 ter very 
eas11y , and at thi5 sta臨e CIAT Nos. 8389 , 8390 sh。有" 50級e promise. 

生旦旦聳聽 A11 species under observation incl叫1n龍主﹒點旦旦位盟空
間是 C. 站監控錢袋笠 were severly attacked by 1eaf di提as帥 Les5 是治制ge

occurred in the p10ts under grazing. Neve玄theless ， it wi11 be necessary 
to ex訓line othe玄 species an垂 ecotyp峙。E 坐坐紹給盟 for disease 
res1st翻ce. An即a1 y1e1d5 of 是ηmatter of six 控且給話聽 accessions

are 的own 1n Table 5. 

全怨盟主盟史已訟泣些m﹒ Of the 12 species under observation , 
肘。typ間。f D盟旦公單單韋拉色且必!!! and D豆豆盟些豆豆豆全盟rn continued to 
鑫ood promise. 約 "in 必pth" study of 全﹒且已且給主主笠 ecotypes was 
com聽enced. Marke是 variation was observed among the nine ecotypes 
included. Dry matter "on offer" was recorde是 durin惡 the first semester 
in 在razed pastures of these nine ecotypes , each estab1ished 1n 
association with Brachiaria hum1dicola. 

show 

The top y1elder was CI血T accession 3652. The standard CI直言 350 an挂

the othe主 ecotypes 惡ave presentat主on y1el謹s ranging fro忍 8 to 10.6 t/ha. 
Legume pe芝centages of five m1xtures conta1nin草 h1gh y1eld1ng ecotypes 
ran在ed fro臨岳2 to 77%. τhe remalnlng four ecotypes produced 6.2 to 7.9 
t/ha m喔， and 1egume percentages 1n these assoc1ations ranged from 50 to 
59% (Table 6). 

var1ation in flower1ngl臨tur1ty dates 

Variation wa8 obse玄ved among the accessions of D. ova11f01ium 1n 
f10w叫ng/matur1ty dates. CIAT 3784 was the ear1ieι 寸t b品「
f10wering short1y after the en這 of the wet season. By the last week of 
December lt had reache尋 the "fu11 see益head" sta草e. Hand harvestlng of 
mature seed in 2 x 1 m恥 quadrats in each of the four rep11cations was 
carr1ed out on 27 December. 

Two other accession怠， CIAT 3666 a但是 3793 , were the next to ripen 
the seed and were ha玄vested on 27 January. A1though these ecotypes 
showed prolific f10werin盔， seed yields were much 玄educed 改ue to severe 
moistu主e streS8. Both Dece租，ber and Janua玄y were rai泣less ín Carima在ua . 
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See卓 yiel忌，

A second flowering wa8 observed im血ediate1y after the ea玄1y open1n車
ra1ns in February , and se往往 wa發 harvested in a11 p10ts on 24 Apri1. On 
this occasion seed y1elds were 10w 1n a11 accessions. 
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Table 5. Dry matter "on offer" in grazed pastures of six accessions of 旦旦位控笠笠 spp. 如制制ciation 叫th

主監必純經n 島位anus ﹒

Dry 器為tter "on offe芷"
Dry season Wet season 

Mi日，ture Grass Legume Grass Legume Total Le在ume

息，孟盆里也且+主﹒主笠怯怯虫草怠 5234
必扭扭盟主+ c﹒包經且是經豆豆 5184
主﹒純正逛逛主+ C. 扭捏且按您笠 5181
A﹒革迎您笠旦今 C. 思2單位E盟 5062
A. 真是主訟法主+心經croc且必控里 5276
A. 孟笠盟us +主笠trosema sp . 5278 

' " 

4219 
3634 
晶945

主毒50

4188 
4561 

<kg/ha/season) (kg/ha/year) (軍)

5482 9733 7706 27140 48. 昏

5281 9553 3752 22220 40.7 
5240 11312 3172 2昏昏岳會 31.5 
4雪73 102醬缸 3935 23648 37.7 
4670 11077 3423 23358 34.7 
4451 13686 6在 18 29116 37.3 
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ecotypes of 
for the 

offer" in 草razed pastures of nine 
1n as銬。ciation with B. humidic01a 
1981 to 1毒 Ju1y 1981. 
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There was an inverse 當e1ationship between seed yie1d and dry matter 
(DM) yield. 宜。 date ， the late flowering CIAT 3652 pro是uced the hi在hest
DM yie1ds and the 10過.est seed yields. The ear1y flowerin轟 378在 pro益uced
the highest seed yield but it had 10wer DM yie1ds than five other 
accessions. CIAT 3784 and four other accessions also yielded more 的eed
than the contr01 variety CI血，T 350. 

See是1in草 counts carried out in July a1so showed variation amon草 the

ecotypes in se1f-p宮。pagation. The highest 鵲起祖ber of volunteer seedlings 
was found in CIAT 3784. It i8 reco祖mended to te8t 3784 in regions with 
shorter growing season. Yiel是s of clean seed obtaine益挂uring the f1rst 
se盟ester and results of se制lling counts are sum閥rized in Table 7. 

In a norma1 s是a緣。n much higher seed yields are expected from the 
late flowerin草 ecotypes inc1uding CIAT 350. However. the very late 
f10werin草 accession CIAT 3652 may be a poor seed producer in most 
circumstances. 

。bservations on the pala韋拉bility of De旦旦控坐坐呈且包垃笠 ecotypes
carried out during the wet season showed the following trends: 

declined 
with a 

ecotypes presentation yields under grazing 
in othersj in one case this was associated 
in the herba皂e.
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Tannin 1evels in the leaves were high in ，主11 case扇 aI三d showed 
an increase fro輯 5.9% in May to 39% in July. In compariso訟， Des鐘。di扭頭
￡坐到〈主帥ge 7-12.8%) and D. 車在已些呈 (r品ge 2.2崎.弦) show吋
considerab1y 10wer levels of tannin content. The latter two legu耳es had 
a higher palatabi11ty rating than any 旦﹒坐公延泣些鼓﹒
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Figure 1. 豆豆監控盟且必草草ium CIAT 3784 , a free-純eding ecot羚e ，
re草enerates by auto-propagation. 

Ta起1e 7. Yields of c1ean seed* and nu路ber of volunteer seed11ngs 1n 
graze西 pastures of nine accessions of Des血odium ovalifo11um, 
Carimagua , Llanos Orientales. 

C正在宮

Accession No. 

378主
3惡毒6

3793 
3780 
37在車

3194 
3776 
3652 
350 (contro工〉

Seed 
(kμ坦i

152.57 
109.10 
冉8.94

15.15 
主 .50

2.75 
1. 75 
O. 單2

0.75 

L.S.D. P 緒。 .05 54.8主
P 擒。 .01 7在 .32

Mean nm鼠ber oL 
seed11ngs per 體如

53.31 
會 .81

主0.06
18.50 
21.25 
2.75 
2.56 
0.1會

2.車S

15.82 
21.轟3

Correlation coefficient for al1 co血parisons: 0.5是 (P = 0.01) 

*Mechanically scarif1ed seed. 
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At least dur1ng the wet season , there were no 臨arke是

拉ifferences in palatability between the 齡的yp峙。f D﹒堂皇泣話泣呈笠

current1y under tria1 at Carimagua. 

豆豆法訟公認捏捏空﹒ The original 揖1ect1on from 01是 pasture錯，

estab1ished over four years ago , CIAT 3005A, a rather robust growth 
fo間. 1s 仰ntinuing to show the best promise. 80 far , no major insect 
or disease prob1ems occurred in th1s species. The ecotype 3005A 留as

included in var10us mikture紛 with molasses grass , several Br經性盟主主
species and 經坐涅盤盟主泣anus ﹒ These co臨pan10n grasses we時 selected

to include a range of species from the least competitive molasses grass 
to the 蜘st a在gressi珊 sp航ies such as 芝紹給錢已主 spp. 制社經坐坐鐘E主

主主主至盟主﹒

stylosanthe:!~坦問單說， "fine-ste酬晦d" sty10. So臨 42 accessions 
were established of thls species form in legume勵only sward plots ln 1ate 
1980. F1ve accessions showed satisfactory perfor啞ance ， y1el是 and
disease to1erance in the second season under a seasonal cutting regime 
(Tab1e 8). 

Dry 級atter yields of five ecotypes of 且﹒旦控監控且是 "tardío tl

type. 
Tab1e 8. 

τota1 year r­D

由
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一
­

eom­
g
g叫
一

em­CAVm-

伽
&
m

acm nE 
CIAT No. 

8.2 
7.3 
5.8 
4. 書

7.0 

1. 6 
1.4 
1.0 
O. 會

1.2 

位正型企主i

6.6 
5.9 
4.8 
有.。

5.8 

10136 
1062 
1317 
1808 
2034 

Accession CIAT 10136 was the top yielder in this experiment , 
this point in t1四e CIAT 1808 is highly resistant to anthracnose. 
However , none of these accessions produce adequate amounts of seed for 
self-regeneration. and certainly none of the觀 pro益uce sufficient seed to 
make co血mercial seed production an economica1ly feasib1e propos1tion. 主

few 倪。types of 2..盟主呈笠笠豆豆話， however , are showing pro體結e. being 
res1stant to anthracnose and stemborer; they are free-seedin囂 types as 
we11. 

and at 
,. 

全盟主里The two species ，主. brasiliensis and 互﹒虹riaden企 are the 
best species and their resistance to funga1 diseases 15 8ti11 ho1din草，
Nutr1ent contents of both are exceptionally high. Both 8pecies 腎ere

included in swa宜d p10t 結 tudies. Again，車rass 8pecies of 囂reatly
different 草rowth habit and vi囂。r were used in order to test their 
compatibil 1ty 當1th these 挂主發tint growth for誼S of Zornia. 
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_____ A. goyanu. 

D. ovalifollum 

J M A 

B. decumb.n. 
D. ov叫'lfollum

M F J D N 。

B. humidlco/a 
D. ovølifolium 

s A J 

他

Growth rates of Brachiaria humidicola - Desmodium 
ovalifolium, B. decumbens - D. ovalifolium and 
坐坐坐鐘旦旦盟主旦旦-旦﹒旦旦且包且盟 pastures harvested 
by cutting at six-week intervals. 
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Grass-Le籠絡踏e Associatiol這s Under Grazin峰

D. ova1ifo1ium vs. B. hu血idico1a 刪 D. ovalifoliu甜­
graze垂 by 2.5 an1祖a1s/ha a11 year.幽round.

B. decumbens -
These mixtures were 

主﹒坐坐坐訟拉盒 sh開ed sign1f1cant1y hi車her 臨時wth rate in grazed 
past盯闊的制 B. 坐主型企組里， and this resu1ted in a signif1c捌t1y
(P = 0.01) higher tota1 yie1d of the B﹒必您也已旦前 D. 單位盟主2
mixture (Figure 2). 諱。 sign1ficant difference occurred 1n these two 
associations betwe制1 1e那臨 yie1ds. A1帥 the Br奴棍位坦全世坐到怯懦
接組坐盟豆豆且提提盟的ociation produced the highest presentation 
y1e1ds. The 1eg越過e percentage in this pasture sh。當ed a marked bu11d-up 
during the wet season (Tab1e 9) , (F1g. 3). 

給紅紋錢盟錯主車給車輛車﹒笠結結拉車總﹒ Growth rat潑潑 and pres間tation

yie1ds of the component of th1s 龍ixture we玄e re晶arkab1y uniform 
throughout the year indicating grass-1egume co融會約1bility under a 
suitable grazing pressure. 1n genera1 , this 祖1xture was less productive 
than D﹒單位話給控 w1th the two 笠訟垃盟主且 Spp.

stylosanthes c車昆主旦旦旦旦﹒ Two experi點ents are in pro草ress 習ith 10 and 
16 acce棚10n8 of 主﹒主盟E主盟主車， resp帆tive勻， each 1n mixt阻e with A. 
且壘主里旦旦呈 The for觀er pasture i8 two years old and the latter one 雖是iS
estab11shed 1n 1980. 空his second exper1ment a180 1ncl越是eS seven 昱﹒
組acroceøhal，a ec咽types. A marked reduction 1n the yields of these 
legt且mes occurreι1n the s噶cond year follow1ng estab1ishment. Again, the 
主﹒ mcroc即hala accessi的8 were 1n the 1抑自y1e1d1ng group. 轍。bv10us
co種petition effect fro臨 the tall A. 鑫皇主笠旦呈 (Tables 10 and 11). 

in a Brachiaria humid1cola 鴨 Des冊。dium
Car1mag諒了1蒜占百在品ta1es.-…一一一

"ouωoffer" 
pasture -

Dry matter 
ovalifoliu輯

Table 雪.

Legume 
挂i

Grass 司令
legume 

ovalifoliu誼D. hum1dicola B. 3至arvest date 

13.4尋

11.85 
13.4再

13.93 
21. 92 
24.10 
21.98 
18.59 
40.23 

甸甸喃喃……鬧鬧哪一一一-- t/ha…----一一一……一也

7.06 
6.16 
5.21 
6.10 
4.47 
3.90 
4.55 
5.38 
3.38 

。 .95
0.73 
0.70 
0.85 
0.98 
0.94 
1. 73 
2.73 
1. 36 

岳 .11

5.43 
主 .51

5.25 
3.4費
2.9岳

2.82 
2.65 
2.02 

15- II-80 
1- 1V-80 

13- v-80 
23- VI“ 80 
5-VIII-80 
16閉 室革帶80

29勵萃-80

10鴨 xn且80

23- 1-81 

-ii 

23.74 x: 46.21 10.97 3旱 .24Total 

0.79 

3至

0.37 O. 惡毒S.E. 

laij333$3331911ii 



Figure 3. 生旦控犯錢虹位主豆豆盟 formed pro是羽絨的e an垂 stable
associations w1th 旦旦坐坐旦旦莖哎堅強經昱 (photo above) 棚4
旦﹒且盟M往已盟 (below) at Carimagua in the Llanos 
Orientales. 
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Table 10. Mean monthly presentat10n yields of 10 ecotypes of 
$tvlosanthes c經紅旦旦 1n associat1o益 with A﹒矗袋里股s 1n the 
f1rst and 飯econ謹 year.

Clλt Year 
Accession No. 1 2 

1315 978 236 
1318 951 1轟轟

1323 786 180 
1342 忌81 108 
1405 741 418 
1325 6昏8 134 
16會3 760 335 
1728 1222 351 
1943 再13 144 
1019 787 298 

Table 11. Mean monthly presentati車室主 y1elds of 16 ecotypes of 
stylosanth船主笠紅紅車制且是 7 呈﹒制crocel>hala 1n associat1on 
with 對紅盟旦旦旦畫蛇經旦旦 under 囂raz1ng (2 Dec. 1980-7 Sept. 
1981). 

CIAτ DM 
Acc:ess1on 贅。' (kg/ha) 

主. capitata 
i岳串串 27再4
l轟轟i 213會

2013 17會2

1414 1710 
1019 1475 
20再4 1274 
131串 952 
1315 會晶晶

2041 912 
2055 826 
1943 651 
2201 570 
2092 482 
i岳42 主已岳

1781 411 
55840 (CSIRO) 

至﹒阻crocephala

1643 739 
203會 岳6串

15惡2 552 
2061 471 
2066 再21

2093 301 
2082 290 
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點盟坐車錢紋技經豆豆{總 C錯缸iocalvx 轟﹒卜 D. 迎接控olium -
圭亞主錢2位宮里孟笠笠投籃The 磁ixture containing both legumes produced the 
highest total yield. 呈﹒位旦控!! was preferentially grazed i綠 the
two-legu盤e m1xture , and th虐智富主e of D. ovalifoliu臨 as a 車round cover 
legu廳e se棚s to function wel1 (Table-12~ 

Table 12. D叮阻tt軒 "on offer" in 且也必溫豆豆轟位經哩，聳聽思是主盟
位姓竺且認:m and Codariocaly筆錢結經旦 associations.

Leg\血e
1 

Mixture Graaas1 A 車 Le事:u盟a

(kzlba} <kg/ha} (%) 

A.sayanus -誰. ovalifoliu現 15310 13041** 高位

A.sayanus - C. gyroides 19033** 1256會** 再G

A.Eaya認us - D. oval1folium “ 

C. 監宮。ides 13202 7841 9235 56 

* P 謝。.05 3606 2174 2主20

L.D.S.** P 渦。 .01 5463 3189 4再轟3

C. V, 13.15% 9.25% 會 .87%

1 = X of ten cuts. 

Plans for the Future 

GraS8es 

1. Evaluat10n of a wider range of access10ns of 畫畫壘ch生壘聖主壘翁pp. , 
弘品，且﹒坐坐坐盆里妞，主﹒坐笠扭扭盟呈. !..扭扭笠掛是 i8 of particular 
i甜portance ， with the a1趣 to fin是 productive companion grasses for 
var10us type誨。f D﹒史必泣且把跤. and res1的細ce to sp1ttlebu車﹒

2. 些企怨怨豆豆孟鐘里nus! 揖ed mult1plicat1on 晶磊 test1ng of the 
synthet1c variety 1n mixtures under 草raz主ng.

生呈訟接受笠

1. 主﹒懿終點扭捏， "fine-ste酬咐，毒品y10. lt 1s proposed to 
cont1nue the search for seeding types and access10ns res1stant to 
anthracnose and stemborer in cooperation w1th the Plant Pathology and 
Ento睡ology section傘， fo l1owed by a車ronomic eva1uation of free-seedin惡
ecotypes 1n 草rass-legume assoc1at1ons. 
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2.. 呈﹒單位旦旦﹒ Multllocatio關1 testi峙。至 5 to 10 prom1s1ng 
ecotypes in the Re草ional Trials Network in the L工anos of Colo攝bia.
Vene~uela and in Roraima. Bra蕊tl. Preference to be 鑫iven to accessions 
resistant to anthracnose and stemborer at a主1 three sites. This should 
be an opportunity to test bred-lines of 立.主主E主E是主呈 pro是uced by the 
Legume Bree是ing section. 

3. Desmo裂主笠單位話位海﹒ Continue evaluation of existi玲
collect主on and new accessions to be obtai室主制1. lnclude selected 認a主erial
in the Regional Tr1als Network and test different flowerin轟lmaturity
types 必n桂 adaptat10n of early flower1n車 accessions to 1σwer rainfall 
conditions. 

4. D﹒組盟笠 Evaluate pro盟約1ng 11臨發 under graz1ng. CIAT 300SA 
to be included in re惡ional trial發 and graz1ng product1vity experiments. 

5. 全旦旦認她 spp. ln col1aboration with the Plant Pathology 
section. study performance of new acce移sions with the objective of 
select1ng disease resistant material of C. 臨acrocarpu路. C. bras11ianu血，

一一一­.f. .2史空話單﹒ Test acce制ions of other spec1es Jf.全扭扭且盟 C.
rotundifo11ul!!) in grass儡工egume 觀ixtures under 草玄azing.

6. Zo旦起 spp. Test new accessions of 主. br帥iliensis and study 
seed production potent臼1 of existing and new ecotypes of !.里旦控啥是﹒
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言，

Agr桶。'my 切 the Isothermie Savann鵬 (Cerndo)

Pasture Eva1uat10n 

lts object1ve 1s to se1ect , under Cerrados cond1t10n8 , 1eg\踹揖s and 
gra8se8 tbst w111 (1) grow an是 produce seed 0唱 aci是 8011s under ah血1num
and water stres袋， (11) per81st under graz1n車， and (111) t01erate pest 
and d1seases. 

pre1i盟1narv eva1uat10n of 1e學鵬@揖ermp1as瞳 (Categorv U) 

Legume access10啞s present1y under eva1uat10n 1n Category 11 are 
11sted 1n Tab1e 1. The 900 acce8s10ns represent 13 車enera ， and 69 pe玄
cent of them are spec1es of ~ty10santhes. Access10ns are estab11she垂 as
space垂 p1ants on the two most 1mportant s011 types of the reg10n , 1.e. , 
the darkωred 1atos01 (紛紛 and red都ye110w 1at0801 (帥的 Observat1ons
ate made on phen010gy ，是ry matter y1e1d , reg宜。當th potent1a1 , nutr1t1ve 

• va1ue , seed product10n and to1erance of pests 總n挂 d1seases.

Sty10santhes spec1e~. Observat10ns over a four-ye倫r per10是

indicate that the key ~ty10sa昆主he~ spp. for the reg10n are Sty10ssnthes 
旦控磁波坐車 (spec1f1ca11y the "tard室。" type8) , Sty10santhes 主盟缸里豆豆 and
sty10ssnthes macro咐'Øha1a. The ear1y prom1se shown by access10ns of 
5ty10santhes scabra has not been 祖a1nta1ned.

Eight access10ns fro租車組盟，p1a8m p1麟ted 1n 1978也79 and 197弘80 have 
been se1ected for further eva1uat1on in Category 111 under graz1n草 when
suffic1ent seed 1s ava11ab1e. These accessions appea玄 in Tab1e 2. 車11

Sty10santhe~&盟壘些盟主呈 access10種草莓 are of the "tardio" type , and a11 
eight access10ns are of Braz111an 凹191n. These are 臨時 productive
than co咽tr01 acceasio咽s an壘， 1n genera1，胸re of hi皂her nutr1t1ve va1ue. 
ln addition , the 恥cess10ns have sho楓華ood t01erance to anthracno蹄，‘ihich continues to be the 單ajor d1sease prob1e圍 lt was respon81b1e for 
another 15 acce8s10ns be1n在 elim1nated from the 24 selected 1ast season. 

軍ight more access10ns wer總 se1ected as pro點1s1ng fro咽 new germp1asm 
p1anted 1n 1980-81 (Tab1e 3). The three Sty10santhes 盟主整整體璽生重
accessions were substant1a11y more pro是uct1ve on the LVE than the 
control CI血，T 2243 , n曲w 1n Category lV. The tw官 new Sty10santhes 
主壘重主聖型生壘， access10ns CIAT 2253 and CIAT 225再 perfor曬忽d s1m11ar1y. The 
new Stylosanthes macrocephala access10ns appear to be better adapted to 
the LVA than the contr01 CIAT 15車2 ， wh1ch 1s a1so 1n Category lV. A主l

se1ected accessions showed go。這韋拉圭erance to anthracno翁e.

ln 1警告 1鳴在2 ， more accessions w111 be introduced particu1ar1y those 
of Stylosanthes viscos.通.

Other gener~. The two key non刪Sty10santhe~ genera showing 
pot制tia1 for the re富的n are 扭聽些 and 虫投扭扭盟﹒
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Tab1e 1. Le車ume germplas訟 under pre1i泌inary eva1uation in Category 11 
毒草t CPAC , Brazi1. 

i會78-7事 1事?會輪車G i雪80-81 Total 

Styl.osanthes spp. 

S.suianensis 70 G 101 
S. scabra 42 70 59 
主. capitata 27 61 68 
S. macrocepha1a 4 17 31 
S. v1scosa 14 。 19 
S. humilis 14 。 7 
主 species 。 2 6 
S. ha總.a.ta 4 。 。
立. leioc級rpa 。 2 。S. tomentosa G 。 2 
立. 10草r.a.ta 1 。 。
晨.. ca羽P的tri發 g 8 l 
S. ruelliol是es G 。 l 
$﹒您真空發t1folia 。 Q 2 

Totals 176 152 2雪7

Other spp. 

Zornla 49 28 25 
Centrosema 18 5 23 
Des蜘dium 30 G 。Calopogonium 13 10 o 
Gal.a.ct1a 14 6 。Leucaena 18 。 。
Aesch:yno組ene 16 。 。
說.a.croptilium/V1革na 11 。 。
Puerar1a 3 。 。
囂。發聽merin露1a 2 G 。
Tera在mus 2 G 。Cratyl1a 。 2 G 

Totals 176 51 主B

Five 迦盟主且 accessions ， predominant1y 如怨說 brasiliensis ， have 
been selected as being more productive on the LVE than the contro1 

171 
171 
15岳

52 
33 
21 
8 
4 
2 
2 
l 
l 
1 
2 

625 

102 
再6

30 
2.3 
20 
18 
16 
11 
3 
2 
2 
2 

275 

Zornia 1atifolia CIAT 728 (Table 4). How惚ver ， there were indications 
tha口h口pecles are better .a.dapt吋 to the LVE 80i1. No symptoms of the 
1n僻ct叫!rus fungus complex or 錢控ce10ma scab which attack accessions 
of Zorn1a 1atifolia (inc1uding CIAT 728) have been observed on 扭扭扭
綁了7百五行苦苦口?叩 the selected 如紹給 brasiliensls accesslons. 
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Table 2. Perfor阻.nce of 帥lected Stylosanthes acce閥的間 planted 1n Categoη11 (1978-79 and 1979必0) at CP划，
Braz11 (samples collecte是 in June 1981). 

CIAT Or1gin Season Anthracnose DM 主旦 v1tro CP .1 Ca .1 P 1 
access10n of score production DDM content content content 

No. flowering {揖/plant) (%) (草} (草) {克)

主 gu1anens1s

cv. Endeavour 2 Guatemala Late 4.0 39 40.6 n.1 0.55 0.12 
1095 Bahía Late 1. 5 149 43.8 11.8 0.67 0.12 
2191 Bahía E至1d 1.5 105 45.6 12.4 O. 晶 1 0.11 
2203 Goias Late 1. 5 340 再3.2 11. 岳 位 .68 0.12 
2244 Go1as Late 1.0 198 再1. 2 11.8 0.60 0.12 
2245 P1au1 Late 1.5 160 有 2.0 12.0 0.58 0.12 

主 capitata

14052 
Mato Grosso M1d 3.0 45 41.0 6.9 0.66 0.10 

1318 Maranh囂。 Mid 1. 5 26惡 4事 .3 9. 聶 0.69 0.11 

主﹒細crocephala

15822 
"Distrito Early 1.0 139 35.4 7.6 O. 忌5 8 像。9

Federal" 
203雪 Bah主a M1d 1.0 240 30.1 5.1 0.63 0.08 
2053 器ah1a M1d 1.0 206 43.5 5.9 0.66 0.09 

+ Early (December , January) , M1d (February , March). Late (April or later). 
++ 1.0 (no anthracnose) to 5.0 (plant death). 

l 
2 DM 臨 dry mstter. DD曲直羽 d1gestible dry 怨atter ， CP - crude prote1鈍， Ca - calc1u刻. P • phosphorus. 

Control accessions. 



Tab1e 3. Performance of se1ected Sty10翁anthe~ accesslons plant總是 in 
Category II (t會80-81) at CPAC , Brazl1. 

CLAT Origin 
hENaE tk8caocrne♀LV帥A… -

DM productlon可+
accesslon (g/p1a濕t)

No. LVE LVA 

主-sulanensls

2243* "Dlstrlto 
Federa1" 1.0 1. 5 44 56 

2會50 Minas Gerals 1.0 1.0 265 22 
2951 Ml位as Gerais 1.0 1. 0 123 39 
2會53 Minas Gerais 1.0 1.0 122 17 

呈. capltata 

l舟。5* Ma to Grosso 2.5 2.0 59 31 
2253 Cear轟 2.0 2.0 144 26 
225再 Cear星 2.0 2.0 135 15 

S. 也acrocepha1a

1582* "Distrlto 
Federal" 1. 0 1. 0 8S 15 

2133 Bah!a 2.0 1.0 71 40 
2280 Minas Gerais 2.0 1. 0 60 37 
2732 "Dlstrito 

Federal" 1. 5 1.0 84 29 

司令++ ~~~ (no ~nthracnose) to 5.0 ~p1~nt death? 
+++ LVE (dark-re是 latosol) ， LVA (red-yel工ow latos01). 

DM 總是ry matter. 

* Contr01 accesslons. 

Three new 主單位恆星思主空笠坐位l!!瓷缸cessions，主豎立笠皇艷玲1'.， CIAτ 
5118 and Centrosema brasi1ianum, CIAT 5234 have been se1ected 忿忿 showing 
promise on the LVE (Tab1e 晶). No pest or disease problems have been 
hitherto noted. 

Freliminarv eva1uation of 龍女結ss germplas級 (Category 11) 

The grass accesslons presently u線電ler evaluation in Category I1 are 
found in Tab工e 5. They had been establlshed in 197會-80 on both 8011 
types. Observations ar金錢ade on phenology , dry 盟atter yiel益， regrowth 
potential , nutritlve value , seed production and pest an拉是isease

tolerance. 
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Table 4. Perfor'阻ance of selected Zornla and Centrose臨a accesslons 
plante益 in Category 11 (1980-81) at CPAC , 車主az11.

CIAT 
accesslon 

No. 

Ori草in
+ 

"
“
間

的
“
守
志

。

r
m

s
f

笠

aonz azo­c
o
τ
&
-FT-h~ 

Dmproductionl 
(g/plant) ~ 

LVE LVA八

am S
B
&間

,4-o­Sam 
.
嚕
，
泣

，
、m

a
a一

電

&
-
4
*oo 

q
h一

η Colombia Ml是 冉5 主 i

全笠主主 spp.

7847 Bahla Mid 雪岳 17 

Z. brasi1iensis 

學

9472 
會473

7485 
8023 

器ahla
Bahla 
Goi星s
Perna酷:buco

Mid 
Mld 
Mid 
Mld 

10雪

103 
90 
93 

延
J
Z
&
4
u
a
歹

采
且
可
舟
，
你
'
，
&

主﹒堅且聽缸里um

5062'" 
5274 
5275 
527已

COIOl濃bia

C010mbia 
Golombia 
C010臨忌ia

Late 
Late 
Late 
Late 

50 
102 
107 

95 
10 

話延且毀性 spp.

5118 書旭1:0 G玄08S0 Late 145 14 

C. brasil1anum 

5234 Bah主a Lat:e 119 22 

• 三 Mid (描ru喲， M叫趴 1ate (庄戶11 叫 1at的﹒
LVE (dark-re吐 1at0601) ， LVA (red“ yellow 1at0801). 

1 DM = dry 臨atter.
* Control accessions. 

些nicum 里拉mum ﹒ Performance of selected accessions on the LVE is 
shown in Table 色 The situation has chan草ed appreciably since 韋鈺efi玄5 1:
season (1979-80). Of the selections made las t: season only the 
co血nor;-type CIAT 屆 l再 1 has cont1nue是1:0 show prmnise. Two new green 
panic/Gatton也types ， CIAT 岳 116 and CIAT 6124 , are currently showing 
significant1y better production than the contro1s. 贅。 disease problems 
have been recorde桂.
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的. Bas11isk. Grasses a玄e sown with Stylos棉紡臨戰拉里經拉史的­
Observat10ns are 攝ade on persistence. spec1es co盤pat1bllity.
product1v1ty , fixation and transfer of symb011c n1tro鑫e終 1n th1s 
syste臨 pasture mixtures are exposed not 。但l1y to defol1at10n but a1so to 
the effects of graz1ng such as trampling and to nutr1ent cycl1n在 v1s

faece紛 and urine. 

Cook. 

in Category 1王E
the first three 

Le且ume 臨ermv1asm. Origina11y , 14 1egumes were sown 
1n 1978翩79. Tota1 DM product10n and legume contents for 
years of eva1uation are shown 1n Figure 1. 

The 惚。st persistent and productive legumes are Sty10santhes 
主笠技旦控 CIAT 10衍， stylosanthes 旦且旦旦 1019 ， and Stylosanthes 
種acrocevhala CIAT 1582. The D岐 product10n of these associatioτ18 1s now 
appreciably hi在ber than that of the pure grass controls. 1n 1980-81 the 
le草ume COl削nts of the three species w1th both 位紅怨怨豆豆 and 坐坐旦旦控
ran在e挂 from 27 to 38 percent on a DM basis. No 路erio叫s anthracnose 
prob1em發 have been reco玄益e是 except with Sty10翁anthes c笠車主至全ta CIAT 1 晶。5
and CIAT 1315. 

' 的ross 1eg糊_e associa主ions the D技 yield of 懿忽必給您 1n its third 
year was marked1y higher than that of Br豆豆紅豆豆豆豆a. 車 sharp 桂ec1ine in 
的ird year yield of 紅包坐笠主主 is a co瞞自! occurrenCe on ∞阻臼c1a1
ranches in the 玄egion.
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The content of Stylosanthe每矗史主呈豆豆豆豆主豆 "tard宜。"， CIAT 2243 , has 
declined 8i車nif1cantly under h1gh graz1ng pre爸爸岫re. Howe丹i1er ， this 
accession 1終 anthracnoseωtolerant and has persisted lon蔥綠r than the 
commercial cultivar Cook wh1ch disappeared in the second year due to 
d1sease. The content of Zorn1a lat1fo11a CIAT 72車 has also dec11ned 1n 
the th1rd year. Plants were seriously attacked by the 
1n緯ect-vin且s-fun事us co曲.plex. Other Iegu訟es that have 是isappeare桂是uring
the course of the evaluat10n are Desmod1uI極 ovalifo11um C工AT 350 , 
旦旦控豆豆圭亞tri且主主 CIAT 害怕，旦旦豆豆呈空!!!!J.>波盟主en旦 CI泌的車翻社 the
commerciaI cultivars of Ce反思笠監控恤悠悠呈血d Cal呻吟onium
mucunoides. 

e 

p 

Grass germplasm. The five grasses under evaluat10n are 經金錢聳您
最紅紅訟呈 cv. Pl純altina (Cl泌的1) .豆豆建設已里袋里迢盒盒里帥. Basilisk , 
坐坐坐單純路拉註些已呈 CV.. co鵬帥. Brachi磁 ria 坐坐坐公路18 cv. co咽。訟. and 
E盟主空空頭您必史里的.華uinezlnho.

The associated legume Stylosanth師盟主笠單位~ cv. Cook di弱appeared
durin串 the second dry season because of anthracnose. Howeve宜， Figure 2 
shows that there was a st玄on惡 resi益ual effect from the hi臨h le車U祖e
contents 1n earlier years. For each grass species , D說 production of the 
former associat主ons was substantially hi在her than that of the pure 草rass

controls. 

i. 

生盟2恕真想起位空盟主習as the hi草hest yielding grass while 笠盟些主主扭
捏坐坐坐呈詛 continued to be the least productive. The superior 
pe主 forman峙。至坐坐坐錢全沒轟紋經盟 1n the th1rd season 15 in 8車主eement
with the observat1ons ma晶e 1n Category 111 (legume evaluation). 
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Seed Production 

Th1s part of the program a1ms at (i) investigat1n直 the potentia1 of 
the Cerrados for commercia1 seed product10n of adapted species and to 
社ef1ne their 11祖itations; (ii) conductin草 research on seed production 
prob主ems in adapted species; (1ii) 盟主ltip1y1ng seed of promis1n島
軍ermplas聽 to service pasture eva1uation and other pr。在主a珊s at CPAC. 
This activity 1s being conducted in cooperation with a regiona1 tria1 
inv01ving other areas of Braz11, Co1ombia end 囂。11vie.

Re車ione1 tria1 

Nine 1e事結盟es end four grasses were origina11y sown 1n 1978盼79
(Tab1e 7). Seed yields for the nine legu油，es over the three years ere 
sho咽 in Teb1e 扒拉thracnose destroyed the Sty10santhes 諸位也主主 ClA'τ
泌的 p10ts the 鍋cond yeer，鵬挂 E泣。se of 8tyl綿綿thes 話說扭扭 CIAT 1315 
in the 1980 關81aea翩。n. Aheavy weed infestation pre有lented 發eed an通

2:22話:Jc2:1:;;;jhzt評說gpJ:2123午，122:一 :;:;τ:;她

• 

seed y1e1ds the second yeer. ~ty10santhea 純經堅壁挂 "t位d望。" CIAT 2243 • 
did not persist i且to the third season bec翩翩 the post-hervest cut (5 
cm) was too 1ow. Stylosanthes hamata CIAT 147 , Puerar1a phaseo10ides 
CI在T 9警告o and Zon主1a latifo!ia CI真空 728 皂ave significant1y lower seed 
yie1垂s in the 混在dy函r b王法use of 垂ry condi tions 是urin軍 flowering. D. 
笠且主坐坐笠 ClAT 350 di帥P誓師re是這uri可 the 師師惜這ry see穆棚， because 
。f severe nematode attack. 

Seed yie1ds for the three“ year period ere presented in Teb1e 9. 
全盟主opo盟主鋪路賠呈 seed yie1d was significantly improved in the th1rd 
year. A pre都flowerin車 cut in Jenuary reduced p1ant height and 
susceptibi1ity to 10d草in車﹒ It should be reca11ed that low seed yields 
in 主he second seeson 玄esulte是 from heavy 10毒草in軍﹒ Peak seed yie1益s for 
the other grasses were observe是 in the secon這i season. 

Teb1e 7 看 Species and accessions or1gina11y sown 1n 1978ω79 in the 
regional seed production triel. 

生錯史經全

Styl甜甜的帥矗立起旦旦控 CIAT 泌的

立 c坐坐坐立 CIAT 1405 
主﹒單位話豆豆 CIA:τ1315
是 ca.位盟主是 CIAT 107喜
S. macrocephala CI主.T 1582 
8. ha揖ata CIAT 11年7
Zornia letif01ie CIAτ72在
謊話od1um芳草草江folium CIAT 350 
Puereria. 1)haseoloides CIAT 9900 

Gra.sses 

控點是單紋路益誣型!!! ver. Tricho草工祖e
cv. Petrie 

Brachiaria decumbens cv. Bas111sk 
B. hu祖idico1a cv. common 
主盟主袋里轟on 車主主盒里呈 CIAT 的 1 (cv. 

P1ana1tina) 
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Seed production in nine tropical pasture legu曲es at CPAC , 
Brazi1. 

Table 8. 
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42 
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NF* 
NF 

1405 
1315 
1078 
1582 
2243 

147 
728 
350 

9900 

點品經經迪里是想訟法玉皇

坐位毀訟迪拉單位扭扭
Stvlos卸的組單位鐘玉皇

往往錢吧必星星叫crocepbala
鈺品袋盟虫星星紅控投給主呈
學位悠悠自扭扭設主是
Zornia latifolia 
Desmodiu級 oval1foll泊m

E笠泣起 ph甜的lold卸 111 

" NF = no flowers produced. I • 

Brazil. Seed productlon of four trop1cal 車rasses at CPAC. Table 9. 
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器rachiaria decumbens cv. Basi11sk 
一一Brachiar1a bumidicola cv. common 
一一些紅悠悠on 經盟~ CIAT 晶21

cv. Planalt1na 
Pan1cum maxlmum cv. 
一一green pan1c 

Petrie 
70 

47 

382 

Tbe relationship between inflorescence development and seed yield 
grasses is presented in Figures 3 and 4. In Andropo~on ~avan揖s the 
臨jority of tillers app學ared w1thin one week 話了一亨τinitial三hea互訪伊拉ate"
(4 1nflorescences per m~). A preflowering cut 1n January 1981 did not 
signlficantly reduce the percentage of fert11e tl11ers , and the absence 
of lod草ing problem穆 resulted in a high seed yield. In the other 
在r是lsses ， which produce inflorescences cyclical1y during the wet season , 
a reduct10n in fertile tillers in 1980儡81 玄esulted in lower seed yields. 
No 臨ajor pest or disease p言。blems were noted. 
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Pattern of inflorescence and seed production 1n 主﹒車里Z經us
and P. 閥ximum.

Effects of cuttin且 or deferred g玄azin墓。n Andropogon seed 
位里坐笠扭旦

l'igure 3. 

• 
1n the 1979-80 wet 甜甜。民主揖招訟缸里發詰蛤皇 C1AT 621 (cv. 

Planalt1na) suffered from severe lodgin惡 t and see是 y1elds were well 
below the species potent1al. Plant he1ght 1n the second part of the wet 
season may reach 3 m or more wh1ch 祖akes the crop very v怨lnerable to 
1odg1ng under con是1t1ons of re1at1vely high fert111ty. Defo11at1ng the 
crop early 1n the wet season would seem to be a sultable manag‘ament 
stra乞egy.

To determine the optimu祖 time to defoliate the crop w1thout 
prejudicing seed yield. two tr1als were estab11shed 1n 1980-81 1n an 
existing 位在聳聳立n area. 1n one trial. p10ts were cut to 20 cm on 
either 20 January , 20 February or 20 March. An uncut contro1 treatment 
was 1ncluded. 1n another trial. treat祖.ent s were graze‘! unt土1 either 12 
January. 12 Februa玄y. 12 March or 12 Ap ril. Ani血a1 nu誼bers were 
adjuste是 to maintaln the treatments to a height of approximately 再o cm. 
且t the point of defer羽ent of 起razing for each treatment. the plots were 
cut 20 cm to obtain uniformity. 占，n 也ngrazed cont玄01 treatment was also 
included. 

• 
4轟



Pe玄for亞ance of selected Zorn1a and Centrosema access10n發
p1ante是 1n Category 11 (1980ω81) at CPAC , Brazil. 

官這lble 4. 
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Season 

of 
鈺盟位些旦

0r1g1n CIAT 
access10n 

贅。.

Z. latifolia 

41 45 Mid Colomb1a 72在*

給捏捏 spp.

17 96 Mi是Bahia 7847 

E2

,Areay 

421 
109 
103 

90 
93 

於id

Mid 
Mid 
Mid 

Bahía 
Bahía 
Goiâs 
Pernambuco 

Z. b笠as111ens1s

9472 
9473 
7485 
8023 

10 

50 
102 
107 

95 

Late 
Late 
Late 
Late 

Colombia 
Colombia 
Colomb1a 
Colo體bia

經旦旦旦旦您服

5062" 
5274 
5275 
5276 

C. 

如泣2話聽 spp.

l再145 Late 也ato Grosso 5118 

hras11ianum C. 

22 

+ 
++ 

I DM Z <iry matter • 
企 Control accessions. 

Panicum maximum. Perfor血ance of selected accessions on the LVE 1s 
shown in Table 6. The 豆豆1tuation has changed apprec1ably s1nce the f1rst 
season (l 9ï會-80). Of the select10ns 阻de last season only the 
co盟non-type CIAT 6141 has cont1nued to show prom1se. Two new 草reen
pan1c/Gatton-types , CIAT 6116 and CIAT 岳 124 ， are currently show1放在
81車nificantly better production than the controls. 軒o disease problems 
have been recorde益，

41 

119 Late 

(Apr11 or later). 
(red喘yellow latosol). 

late 
L官A

Bahía 

(February , March) , 
(dark-re桂 latosol) , 

M1d 
LVE 

5234 



Table 5. Grass germplasm uoder pre11m1nary evaluatioo 10 Category 11 
(as per October 31 , 1981) at CP血C ， Brazil. 

Geous Spec1es No. 
access100s 

Paoicum P. 論aximum (75) 75 

Brach1aria B. decu揖bens 〈的

B. humidicola ( 2) 
B. 玄uz1z1eosis ( 2) 
B. brizaotha ( 5) 13 

Meliois M. mioutiflora (11) 11 

Setaria S. aocepg ( 2) 2 

Andropos00 生-sayanus (22) 22 

Total 123 

For the secood succes發ive year data could oot be collected f芷om the 
accessioos at the LVA site because of poor growth. 

Gthe玄且enera. The three 啪啦 promisio器 non-Pa位主盟 spp. are 
旦旦控控且主主踐踏位主主 CIAT 6016 aod 6021 , a綠垂旦旦生些必是 spp. CIAT 605在
(Table 6). All th玄ee access100s have produced markedly 1遇。 re DM thao .the 
commercial control cultivar Basilisk. 

世垃戰史點旦旦誌您是 access10ns have shown a declioe 10 productivity 
with cutting. This 1s coosistent w1th observations elsewhere that the 
species does not withstaod f玄equent defoliation or heavy grazing. 

None of the new 缸ce錦1008 of 的金投鐘旦旦戰說盟主 are 6upe笠10r to 
the control cultiva宮 C互AT 621 which was released as cv. Planalt10a 1n 
Brazi主 1n October 1事80.

As w1th Panicum maxi甜um accessioos , no data were collected at the 
LVA site because of poor 惡rowth. 攏。 disease proble血s have beeo noted io 
the genera Br些也紅豆豆，監控性主 or 位也且且00.

A，grono阻1c evaluation of le虹ume and 崑rass germ申la5m under grazing 
{Catego受y lII) 

Prol邊isiog accessioos from Cate囂。ry 11 are evaluated 10 thi給
cate墓。玄y in small , iodividual1y-grazed plots. Each leg之間時 ís sown 
separately with two grasses of cootrastin墓 growth habit , oamely 
生組捏捏訟法轟位主盟主 CIAT 岳21 (cv. Planalt1oa) an過全控坐坐且豆豆竺笠些旦旦

42 
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Table 札 Performance of 閥lected grass accessions planted in Category 11 (19污-80) on the 如此.-red latosol at 
CPAC. Brazil. 

CIAT Time DM production 
l 

In EDv Hit- ro CP Ca 1 P 1 1 
祖cceSS 1.0ns of + (kg/ha) content content content 

No. flowerin皇 Year 1 Year 2 ill ill (%) ill 
Panicum rru:t'X i翠um

(00幽on type) 

cv. Co盜mon* Mid 3395 267位 72.7 14.0 。 .28 0.19 
61 也 i Mid 6825 8130 61. 9 13.4 0.23 0.17 

(Green恥Panic/Gatton Type) 

cv. Petríe* Early 有405 5900 55.6 10. 岳 0.27 0.18 
cv. Gatton* Early 4010 3480 72 .8 12.5 0.32 0.19 
6116 Early 3515 8630 60.6 13.9 0.23 0.18 
6124 Early 2948 7400 54.5 12.6 0.35 0.23 

Brach1aria decumbens 

cv. Basílisk Early 32岳2 3510 61. 5 1 1.告 0.1串 0.23 

Brachiaria bri巴antha

6016 Early 4896 7320 58.4 12.7 0.17 0.23 
6021 Early 2695 5串40 車4.3 13.2 0.14 告 .24

Brachiaria 結pp.

已058 Early 512♀ 8470 65. 岳 13.2 0.17 0.22 

:EaxlyQmu帥， Feb呻吟). mid (惚枷穹m叫ch沁. A勾，pri叫lυ〉
DM 霄 丑缸ry matter p玄拍。垂如玄uc位乞ion (two ha仰e峙st扭s). DDM .舵 digestible dry matter , CP • crude protei鈍， 位為 自 calciu餘，

P = phosphoru餒. (sample for che也主cal analys1s taken December 1會80).
* Control access1on. 



• 
cv. Basilisk. Grasses are sown 叫th Stvlosanth閥船怨誰聽起的­

Ohservations are made on persistence , species compatihility , 
productivity , fix處t10n and transfer of symb01ic nitrogen. 1n this 
system pasture 臨1xtures are expo悠悠d not on1y to defoliation but a1so to 
the effects of grazing such as trsmpling an是 to nutrient cycling via 
faeces and urine. 

Cook. 

in Cate墓。ryIII
the first three 

Legume germplasE. Originally , 14 legu租es 彎彎re 50"研E

in 1978-79. Total DM production and legu且e contents for 
years of evalu咽tion are shown in Fi臨ure 1. 

The most persistent and productive legumes are ~tv10santhes 
S經紅豆豆豆 CIAT 10初， Stylosanthes ca單位主主呈 1019 ， and Sty10santh甜
聽acrocephala CI在.T 1582. The D說 production of these associations 1s now 
appreciab1y hi鑫;her than that of the pure grass controls. 1n 1會8。“81 the 
1eg月me cont恥ts of the three species w1th both 主話給您能n and 主監控給踐是
ranged from 27 to 38 percent on a D怯 hasis. No ser10us an主hracnose
problems have been recorded except 叫th Stv10s帥thes ca泣旦旦 C1AT 1405 
and CIAT 1315. 

' 直cro牌 le草棚e associations the DM yield of 組位必旦旦 1n its third 
year was 翻成材1y higher than that of 坐坐坐坐起﹒ A sharp dec1ine in 
thir是 ye臼 yield of 主竺且主主 is a ∞mmon occurrence on commercia1 
ranches 1n tl主e re草ion.
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B. humld/cola B. decumÞens 
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Pattern of 1nflorescence and 甜甜 product1on 1n B. 
an益 B. hu器1dicola.

The resu1ts for both tr1als for the first season a玄e presente‘i in 
F1事ure 5. The highest see是 yields were recor是ed when the crop was cut 
or grazing deferred 1n late January. Defo11at1n草 1ater than the f1主st
week of Februa玄y re這uced seed production. 

Evidence fro盟 the re惡iona1 trial in 1會80-81 and these data lndicate 
that def011ation ear1y in the wet 翁eason can prevent lodging and the 
ensuing reduct10n 1n seed yield. 
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Seed Multiplicat10n 

Seed 誼ultiplication of p玄。臨151n草 mater1al 1s 
anticipated that there wi11 be sufficient seed of 
Category 11 accesslons to co誼mence a new Cate草ory
1981-82 w1th 忌。th le草umes and 在rasses .. 

主l胸前 3000 k草 of clean seed of 些紅星星法旦旦革紅包豆豆 C1AT 岳21 (cv. 
P1analtlna) have been collected on 15 ha. Suffic1ent seed has been 
collected of Stylosanthea 旦控且認 C1AT 10衍， stylo臨nthes macroc即hala

CIAT 1582 臨尋 Stylosanthes 位些投監控 CIAT 2243 to 1n1tlate new Category 
1V 草razlng tria1s. 
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Agronomy Eval揖:tions in R略ional Trials 

The objectives of th1s sect10n are: 

a) To evaluate 
th玄。ugh the 

車ermplasm adaptat10n to different 
Internat10nal Network of Reg10nal 

ecosyste阻s

Tr1als. 

b) To conduct agrono祖ic evaluat10ns of promis1ng 在ermplasm going 
to an垂 coming out of the Network. 

c) To test an是 develop

Network through the 
Reg10nal Tr1als. 

methodology to be 1mple晶ented 1n the 
是1fferent levels of evaluat10n 1n the 

The Internat10nal Network of Re車10nal Trials 

The Network has now assemble是 13 Reg10Ul真正 Tr1al露 A for first 
evaluat10n of a large (100“ 120) nu血:ber of access10ns 1n the f1ve main 
ecosyste觀念 of trop1cal Amer1ca (Llano紹. Cerrados. poorly 是ra1ned
savann帥. trop1cal ra1n fores主 and se盟1“evergreen seasonal forest). 
τable 1 shows the locat1on of partic1pant inst1tut1ons respons主ble for 
the tr1al!器. the represented ecosystems. an垂 the plant1ng date of each 
tr1al.囂leven of the 13 tr1als have to th1s date been established , an挂
10 of them have reporte益 data. The informat10n be1ng 草athered from this 
f1rst level of Network evaluat10n起 1s under stat1st1cal analys1s 1n 
order to select the best 祖ater1als 1n terms of surv1val under the 
prevalent cond1tions of each site. Ta塾1e 2 11sts the grass and legu鵬
acce發s10n發 c1assif1ed as e~cel1ent or good 1n 載有~g10nal Tr1als A 1n the 
savanna ecosystems. Legume and 事rasses classif1ed as e~ce11ent or good 
1n the trop1ca1 forest ecosystems are 11sted in Tab1es 3 an桂 4.

The prev10us two tab1es for the tr胃pica1 forest ecosystems 
the outstan益主n島 behavior of Stylosanthe線直草草堡壘ens主空 co閉路。n type 
l囂的制關11 岫翱血 "tardio type♂ and the good performance of 
生里毆訟控對坐立且必m 350. 1n 草棚era玉， a lar草e 闊的er of leg帥e

dep1ct 
(1 36 細d

accesslons are regarde社 as potentia11y good 1n the h扭扭id tropics. 1n 
the case of 草rasses ， the good perform削ce of 招生錢鐘蛇孟鼓里且更 621 is 
quite apparent and the even better perfor盟ance of the other two 
且紅怨怨on 車車組退主 (6053 and 的54) entr1es. The 臨cellent p前form品ce
of so臨 Brach1ar1as should be pointed oqt s1so , psrt1cu1arly ~車坐車里已車
坐位益必主且是013 wh1ch 1s spresding out rap1dly i仗。 the 組azon
ecosystem窮， espec1ally 1n Braz11 , where 1t is known as "Qu1cu10 da 
h血az8niatí •

Progress has been 臨ade a1so 1n ter珊S of Re草10na1 Trials B. These 
tr1als a玄e desi皂ned to evaluate seasona1 product1vity of the prm避1s1ng
material com1ng out from the two major screening sites of the Tropics1 
Pastures Progra血 (Carimag\五a and CPAC) a發 wel1 as fro親 Re在10na1 Trials A. 
Location , part1cipant 1nst1tutions and per咎。ns responsible fo玄 the
trials , ecosystem , an是 plsnt1ng date of each T主1a1 are presented 1n 
Tsble 5.τh1rty six Re車10na1 Trials B were estab1ished out of 54 seed 

51 
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Table 1.說etwork of Regional Tr1als (type A) in tropical A祖erlca.

Country Location Institution/perso曲 responsible Ecosyste甜" Plantlng date 

Colombia Hacagual ICA/A. Acosta TRF VI翩島。

Leticia CIA'τ-ICA/G. Sierra TRF IlI -80 
Orocu星 HI談AT-CIAT/P. Argel PDS VI-80 

Brazil Boa Vlsta PROPASτ'O-CPATU/E.A. Serr草。 留DHS VI-80 
Corumbá EMBRAPA/車. Pott , J.車. Comastri PDS XI枷80

Jatai 郎GOPA/ E. Barbosa WDTS 豆豆豆網80

Parago盟inas PROPASTO-CPAT哲/琵 .A. Serr囂。 SESF IV-81 
Tabuleiro CEPLAC/J. 諮arques Pereira TRF XI-80 

Peru Pucallpa IVITA/L. Pinedo , C. Reyes SESF 111-80 

Venezuela El Ti車re FONAIAP!D. Sanabria WDHS VIl-80 
Apure FONAIAP/R. Torres PDS X-81 

誼icaragua 到ueva Guinea MIDINRA/A. Cruz , C. Avalo絡 SESF V豆豆-80

" TRF 總 Tropical rain forest; PDS 飽 poorly drained savannas; WDHS 遍認 wel1 dralned lsohypterthermic savannas 
(Llanos); WDTS 總 well 是rained thermlc saVannas (Cerrados); SESF = semi-evergreen seasonal fore翁 t.

' • • 。
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Table 2. Legum時臨這 gra峭的 cl制sified as 笠藍藍笠且笠t 0< 直堅d 1n the Regional Tria1. in 泣。pical 臨vannas.
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了的}(~ J. Legumes classiti抖的悠悠斗盟主凶犯法且 in the Re草 ional Tr支als A in tropical forest ecosystems. 
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Table 4. Grasses classified a8 exce11ent or 誼。od in the Reg主ooa1 T玄 1a15 A in tropícal forest ecosystcms . 
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Table ，5詹 Network of 1'! S全ablished Region~l Trials B in tropiç總1 Amer1ca. 

Country Locetlon lnstitution/person respon器ible Ecosy臨te誼會 Plantin矗垂直，.

墓。l1via Valle d聽 1 Sacta Unlv. M恥 San 51制on/J. 拉臨pinoz:晶 有DH5 X.胸80

Braz i1 Barrolandia CPERPOEPAJKCST/J O-M CNlFadttrEqUu/聽ES.AF砂 er也ir. TRF XII-8Q 
Maraba Serrâo-A. Camarao W珍視8 V-81 
Par,olgomi.nas PROPASTO血ÇPATU/E.A. Serrio , 

M. Diaz: Filho TRF 1V編81

Porto Ve1ho PROPASTO哺CPATU/E.A. S輯rrÄo ，
C 會 A. Gone4l1ves TI之F II-S1 

Colomb1a Carimagua CLAT/R. Gualdrõn 話DflS V-80 
Guayabal. Pto. Gait矗n CIAT/C , Ca s t i lla , A e CC攝攝EzaatbBaallyym計GG§6Eme也Z WDflS V-80 
El Parai疇。. Pto Gait革n C1AτIC. Castill祉， A. Carabaly -Gõmez WD詔S 有7-80

El Vient白， Pto. Gait蕃n ClAT/C. Ca體til1晶. A. Carabaly帽G6mez WDHS V-80 
c.祖casia 訂niv. Ant1oqua/L.r. Ra器1r暐Z TRF VlI-80 
l?uerto Asís Fondo G融nad. PutumaYO!D. Orozco TRF 1-80 
Qu ilichao CIAT/H ‘ Giraldo. A. Ram1rez SESF 2位 1-79

Orocué 懿1說Aτ曹C1ATIA. C轟rabaly~Gó鶴垂罩，

C. Castilla PDS VI-fH 
Costa Rica Buenos A土主輯8 Mztit2IA.Pt/kKsr命 ic. Y Ganad./V~M. Prado TRF vIt r恤80

草C岫dor El ，建省po 扭扭ñoz τRF 11忍耐80

E1 Puyo ESPOCH!M. Freire TRF V-80 
Guyana Mobl1ssa , Ebini L1vestoc~ Dev~ Co./J.M. Wilson t教穿 1X-lJ0 

Lethe詣 t Ruputl站ni Livestock D融v. Co~/J.詞. Wilson \;.1)HS X個80

結ex1co Arriaga. Chiapas 1N1A/I九 de Le6n Espinosa. A. Ramos IIDHS V!I-Sl 
Nicaragu.a. El Recreo 制lD1起RA/A. Cru囂. C. Av融10. TRF Vlll-80 
Pa1'JJ魯智泡 Ca.labacito lN1AP/M. A. Avi1轟 WOHS X-80 

Lo自 Santos ， Chiriqul Un卸. Pa帥糊/ J. Q<且 tntero 海DHS VII向80

罷工 Ch臨po Univ. Pana且./J ‘ Quintero WDHS vr-81 
Peru Yurimagtι.. 

INIPA-NCSU草ZpaE棚間/at1le 3a。O.RLLcTBTieAAoaa ne/侈N札du， y r-“c, LLa-線66忽 pLp/" Rae6 Apa s • erFa 紅• 
TI之言 X1編80

T輯rapoto Il這1PA-COP TRF II繡81

C背 Educativo ， TarapotQ INIPA'“ COP TRF n團81

Alto M揖yo INIPA!E. TRF <1幽81

Su踅inam Coebiti Fae. of Nat. Resources/R.F. Dr\且iventak.

F.W “ va聽Amson SESF 
Trinidad Centenc CARD!/N. Pe r揖a這 TRF X旬80

USA Hawaii Univ悔。f Haw融ii/A.8. 幫h1tney TI誕P VI -ílO 
管體nezuela Guaeht Univ~ de Zulia!I. Urdanet融，

J. Lan可iaeta TRF V-80 
Man t.ecal FONAtAP IJ. Torr會轟 WD挺S V-110 
Calahozo MAC/C. s且nehez lIlì留S VIll -80 
Atapirire 1閱讀AIAF/IλSanabria 留j)祖S VlI-80 
Jusepín UDO/C. Alcalá. 棍. Corado WDH8 V1欄80

I.a Esp智ranza Univ. de Zulia/l. Uτd，盈neta.
R. Pared韓搭 IIlìHS X-80 

機 woHS .. wel工也drained isohyperther習nic sava尊重nas~ TRF - tropica主 rain 吏。rest; SES亨 - semi-ev敵當green seasonal 
Eωres乞 PDS = poorly drained savannas. 
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packages sent account1n在 for 67% 1n1t1a1 success. Out of the 36 
estab11shed tr1a1s 23. or 64% of the tota1. are being evaluated a1ready. 

ea ha Tef 
mo 

Data receive是 from Network participants are bein島 processed by 
means of a statistica1 ana1ysis package deve10ped by the Biometrics 
Section of the Data Services Unit. using the SAS package as a base. 
computer output for each 10cation includes an A膜。VA test and DUNCAN 
甜pa時tion for the different harvesting ag叫(3，忌， 9 , and 12 weeks 
re草rowth) in two seasons of the year (max1mum and m1ni臨之間
prec1p1tation). The data 1s a180 fitted with a 1ine為r an是 quadratic

model in order to est1mate seasona1 rates of g玄owth for each access10n 
under test. lnformation on changes 1n number of p1ants. coverage , and 
diseases and p忿忿t effects. are a180 ana1yzed stati8tica11y. Processed 
data i8 8ent back to the participants within the next 臨onth after it 1s 
received. 

The f1r8t mu1tilocationa1 data ana1Y8is f玄。殖民e草iona1 Tr1a1s B has 
been done using a modification of the Environmental lndex deve10ped by 
Eberhart , S.A. and RU8sel1. 幫.A. (1966)*. The Envi玄ont胎ntal lnde耳 (EI)
was compute甚 with the fo110wing formu1a: E1 = P, - P. where: P, is the 
10ca1 overa11 yie1d mean and P i8 the overa11 yiê1d mean inc1uding a11 
the 10cat10怨s in the ana1ys1s. This modif1ed for噓u1a eli目inates the 
dependence of the X and Y axis by exc1ud1ng , in the calcu1ation of the 
two means , the values of the entry under consideration. 1n this manner 
the X ax1s of the regress1on , co玄respondin草 to dry matter product10n 18 
1ndependent of the Y axis which co玄responds to the Env1ron血enta1 lndex. 
EI gives an indication of how superior or 1nferior a 10cat10n 1s 
re1at1ve to 觀ean productivity 1n a11 10cat10ns , expressed as 臨終an dry 
matter production of a11 entries at each 10cat10n , exc1uding the one 
bein皂 tested. This method assumes that the best 1ntegrating sensor of 
the attributes of the 10catlon's env1ron阻ent (怠。il ， c1i臨ate ， pest怠，
etc.) 1s the mean performance of the 草ermp1asm in the tria1. Obvious1y , 
1e惡umes have to be treated separate且y from 缸rasses because the1r 
pro是uctivity 18 是ifferent.

An examp1e 15 presented 1n Figure 1 of regression ana1ys1s (dry 
matter pr。這uction vs. EI) with four ecotypes of Sty10santhes c_apita 主持
for the Llanos of Co10哩忌ia ， using six points r企presenting iocations. 
Four of the points corre忍pond to Regiona1 Trials B with the same leve1 
of fertility (22 kg of P + 41. 50 kg K) , while the other tw官 points
correspond to a trial in Carimagua which was run with a 10w (11 kg of P 
+ 20.75 k在民) and a high (33 kg P +岳2.25 k皂 K) level of ferti1ization. 
The intercept is an esti器ate of the mean productivity of an ecotype 
throu串hout 至i1fferent trials in the ecosystem and the slope rep主esents
chan車es 1n performance of that ecotype with changes in EI. The chosen 
Sty10且nthes c經主主主呈 accessións have a narr個 range ♀f intercepts which 
means that a11 produce similarly throughout the Llanos ecosystem of 
Co10mbia. However , a 1arge d1fference 1s apparent 1n slopes , indicating 
degrees in which the four 笠﹒且旦旦旦旱的。types perform with ch卸車es in 
the 1ocat10ns' 車enera1 quality of the env1ronment. Hore specifica11y , 
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線觀賞lDry 揖o!ter yle1d 
(k曹串終!ha)

300。

5毫AINY SEASON 

.800 

2400 

.. 

120。

õt 800 

400 

-800 峙。o -400 -200 o 200 400 
Envlronmental Inde. ' (kg DM!hα} 

... 
5.已 1405
，、Y:1770.1+2.45X(r:0.97) 

5.c. 1315 
幸=1834.1+ 1.48X(r=0.8章}

5.c.1019 
?您 1391. 5+1. 6軍X(r=0.91)

5.c.2013 
恥 1767.S+0.5X(r=0.79)

600 800 

E I ' E nviron .. 繪n!Qllnde. = MeQn by locollty mloU8 general mean of Ihe dlfferentlriols 
Note: each entry ha. differenl IA due 10 the ...1.51啊lQf 11. production 間 the means. 

泊在ure 1. 血.daptabili ty of 主our 甜甜制10n9 of 主﹒結點單盟的roughout
the Colombian Llanos. 激發an of s1x po1nts include是.

whlle Stylos翻theg 主笠主主主至 1405 has a very high respo治se to 草eneral

qua11ty of the location enviro臨叫缸，主﹒￡錢悠悠a 2013 respon是s 1的s to 
the移e chan車制 1n 軒lv1ronment and Stylo發輸給制毀釷旦旦 1315 an是 101雪

respond 81由11arly and intermediately relative to 1405 and 2013. 

This study of the species and entr1e8 of pro盟.181ng material 費 3
adaptab11ity across locations has clear implicat10ns for the success of 
adoption by producers. lt follows that the Program should emphasize the 
selection of accessions w1th the h1ghest product1on throughout the 
ecosystem (1ntercept) and least changes in performance throughout the 
.different locations (slope). However. there 1s no clear definition yet 
of the 揖agn1tude of the slope for selection of germplasm; tentatively , 
ger鹽pla悠悠 with slopes 1n the order of 1.5 or less could be taken as 
hav1ng w1de range a是aptab1lity.
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A mu1ti1ocationa1 ana!ysis inc1uιing six 1ocations in the L1anos of 
Co1ombia and a11 墨rasses and legumes co租血only teste是 in Regional Tria1s 
B has been done usin草 growth rates rather than dry matter production. 
The analysis has been done with infor甜ation for the rainy season 
(maxi盟um precipitation pe室主od) and dry season (祖ini誼U血 precipitation

peri。這)， and resu主ts are presented in Tables 6 and 7 for location and 
entries , respective1y. Loc為tions included in the Llanos of Colombia 
were significantly different for both 草rasses and 1egl主祖.es in terms of 
臨終an-、審rowth rates of a11 entries tested (室ab1e 6). The superiority of 
sty10san械制且且盟主主 access10ns in terms of wide adspt的ility to the 
Colo祖bian L1anos ecosystem for both the rainy an聶哥iry periods 18 qu1te 
evid如t (Table 7). This h1gh 悅耳r帥。f a是aptabi1ity of 呈﹒￡披挂豆豆晶 a
group 18 particularly remarkable 官hen one considers the low level of 
ferti1izer used in their evaluat10n (22 kg of P +主1.50 kg of K). It 
should be noticed that Des鶴。通1u甜 ovalifoliu祖 350 fol1ows S. caoitata 1n 
ter誼會。至 growth rate during the ra1ny season , but outperforms a11 
leg糊開 dur1n在 the 益ry 細品叩﹒ 師的g the grasses 坐坐恥泣起對盟些到星
都踐經忽必錯豆豆車經坐~ perform very 81盟主1arly as 圭亞是icated by the 
non-s1gn1ficant differences in g玄owth rate in both seasons. 

Table 6. Seasonal mean 惡rowth rateiof leguEeaandzrasses 
(3 RTB + 1 RTB with 3 levels of fertl1lzation) of 
Colombian Llanos. 

by locat1on 
the 

Regional Trials B Growth rate bv season 

扭矗虫也

Cari鵬gua 〈leveIA〉f
Cari關gua (leve1 B)~ 
Caril阻皂臨(leve1 Cγ 

Finca "El Paraiso" 
Finca "Guayabal" 
Finca "E1 V1ento" 

Grasses 

Cari血gua 〈leva1A〉 f
Carimagua (level B)~ 
Cari臨agua (level C)­
Finca "E1 Paraiso" 
Finca "Guayabal" 
Finca "E1 Viento" 

竄ainy Dry 

----帽---kg DM/ha/day-鴨"鴨--司也

25.4 b 
30.6 a 
34.1 a 
24.0 b 
20.7 b 
12.7 c 

2岳 .3 ab 
29.9 ab 
41. 4 a 
28.4 ab 
10. 在 b

18.7 b 

regrowth periods (0-3 , 3叫6 ， 6-9 

4.3 ab 
4.8 a 
4.6 a 
2.5 b 
1.7 b 
2.7 b 

15.9 a 
15.0 a 
19.6 a 
3.6 忌

3.0 b 
4.5 b 

and 事必12IMean of growthzatesof4 
2 ~eeks) 

Ferti1ity 1eve1s: 直= 11 of P + 20.75 of K; B = 22 of P + 41.50 of K 
a11 other RTB; and C 絲 33 of P +岳2.25 of K. 
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Tab1e 7. Mean 草宮。當th rate1 of 1egume臨 an是 grasses tested 1n four 
Regiona1 Tria1s B in the Co1ombian Llano札

Entr1es 

知直盟呈2

S. c經坐坐旦 1019
至﹒￡錢投笠至 1315
呈﹒想酷迫!!! 1318 
S. 主盟主茲!. 1342 
S. 主壁挂位a 1壘。5
至﹒車經益結車 1岳93
呈﹒投酷迫主至 1728
主﹒ 5經紅豆至 1943
呈﹒頭點設主主 2013

C. 重金艷￡單單 5053
C. 控主監給且是 512岳

C. 盤空坐坐E碧波 5065
P. phaseo1oi聶@s 9900 
D. ova11fo1ium 350 
旦﹒紅訟組盒里 3001
且. histrix 9690 
Z. lattfo1iÆ鬼 72&

Z. latifo11a 9199 
坐迎接 s1'.雪立“

Grassaaz 

B. decumbens 
A. 旦旦旦皇位1

Mean growth rate/se雞絡。n
草a1ny Dry 

一一…… kg DM/ha/day-一……

26.45 cdef 
35.85 ab 
37.25 abc 
33.95 abcd 
34.94 ab 
39.22 a 
35. 會2 ab 
27.52 bcde 
33.70 abcd 

2.91 h 
7.95 gh 

11. 72 gh 
19.32 efg 
25.12 def 
18.10 efg 
13.78 gh 
17.18 f車
17 .51 fg 
15.05 車

25.9 a 
25.8 a 

2.78 d 
4.64 bc 
3.75 bcd 
4.37 bc這
3.02 cde 
4.32 bcd 
在 .10 bcd 
2.98 de 
3.71 bcd 
1.38 e 
2.80 de 
2.85 de 
5.17 b 
7.70 a 
3.4車已cde
4.31 bcd 
2.72 de 
2.74 de 
:2 .78 de 

會.岳 a

10.9 a 

1 Me鶴 of growth rates of four regrowth p盯主。如 (0斗， 3-6, 6ω9 and μu 
zweek8). 

ANOVA and Duncan ca1cu1ated 僻parately for grasses snd legumes. 

The EI analysis was much 詣。re sensit1ve with the mean absolute 
yie1是 that with growth rate. Mean yields correS1'on電i to the accu盟主1ated
DM yield 處主 3 ，忌， 9 and 12 weeks of regrowth. Ta忌1es 8 an益會參how the 
11near re轟ression para揖eters for 是ry matter pro垂uction vs. EI on 
common1y tested le車umes in the Re草iona1 Tr1a1s B of the L1anos of 
C010級b1a for the rainy and 桂芝y season , respective1y. 

As mentioned above , Stvlosanthes 主紋缸里旦甜 a 草堂OUp outyields al1 
other 1呻融制 th1s 1s ind1cated by the 1ntercept followed 恃強里盟坐監
ovalifol1結盟 350. 1n general , a relatively w1是e range of slopes 18 
區辛茹主示玉石t only 泌th 主﹒主笠坐坐呈 but with a11 other spec1es. 
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義a1ny season 摺ean y1e1是 (1ntercept) and degree of adaptab1主ity
(slope) of le在必睡es and grasses in the L1an95 of Colombia. 
L1nea玄 reg~e移s10n of dry 級atter production晶 V5. environmenta1 
index (EI) 恥 with 51玄 p01nts.

Table 8. 

r Slope lntercept 
(kg DM/ha) 

Entr1es 

O. 會 I

0.89 
0.97 
0.94 
0.97 
0.96 
0.96 
O. 事 l

0.7雪
O. 吾吾

0.79 
0.85 
0.70 
0.96 
0.89 
0.85 
O. 有 2

0.9也
0.61 

1.63** 
1.48** 
1.83"* 
0.97"" 
2. 在5會*

1.37*費
1. 7會女企

2.08* 
0.50* 
0.47 NS 
0.63 NS 
0.97* 
0.54 NS 
1. 11"* 
0.56* 
0.39* 
0.07 NS 
0.93** 

-0.41 NS 

1391. 5** 
1834.1*密

178 1. 4** 
1441. 5** 
1770.1** 
184 1. 7** 
200型 .1**
1會69.1會*

1767.5** 
串57 樣 0**
787. 立發禽

964.0*女

890.3** 
1167.3* 
3會2.7*

342.1** 
140.0* 
89會 .5**

713.4** 
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The same statistical analysis proc設dure was applied to 桂ata

obtained by the Regional Network Trials in the tropical forest 
ecosystems. A co血parison of locations in terms of 草rowth rate for the 
阻ximum and minimu絃， periods of precipitati閱 (Table 10) indicates the 
best sites for both 草玄asses and legumes. This could be rated to better 
fert11ity and humid1ty condit1ons in tho給e locations. The 發easonal 訟ean

皂rowth rate of some le在注祖es and grasses commonly tested in the 11 
Regional B τrials 1n the tropical forest ecosyste觀 are presente是 1n

Table 11. 
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Table 會 Dry season mean yield (intercept) an這 degree of adaptability 
(slope) of legumes and grasses in the Llan中S of Colombia. 
Liτlear reg耳ession of dry matter productíon 晶 vs. envi玄onmental

index (El)ιwith six points. 

Entries Inte玄cept Slope r 
(kg D說Iha)

Legumes 

主. capitata 1019 123.6** 0.88** 0.96 
支. capitata 1315 2主2.2次* 1.39** 0.9在
主. capitata 1342 219. 會** 1.90** 0.98 
S. capitata 1943 138.5** 0.41 NS 0.74 
S. cap1tata 1405 15 1. 9** 0.71食費 0.95 
S. capìtata 1728 212.7** 1.再會** 0.96 
s. C8.pitata 1693 227.6** 1. 43** O. 空車

S. capitata 1318 i空空.會決* 1. 17** 0.98 
S. capitata 2013 182.0** 0.57* 0.81 
Z. lat1folia 728 132.7次* 0.33 NS 0.62 
Z. latifolia 9286 137.8* -0.08 NS 0.10 
Z. latifolia 919空 10 1. 8** 0.40* 0.7在
C.&Yroi垂es 3001 133.5** 1.09* O. 誓岳

D. ovalifolium 350 212.7** 2.64處女 0.97 
C. macrocaqpum 5065 118.0** 1. 19** 0.96 
C.pubeωcens 5126 78.8** 0.78* 0.90 
主-pubescens 5053 41. 1* 0.3品* 0.84 
P. phaseoloídes 會警告。 153.5*禽 1. 4事決* O. 會5

A. histrix 9690 21品 .8** 1.18* 0.88 

Grasses 

車，皂ayanus 621 595.3** 1.55** 0.97 
B. 謹ecumbens 606 504.0** 0.60** 0.97 

1 D玄y matter mean by location from the yields at four dífferent regrowth 
2 a喜eS (3 , 6 , 9 and 12 weeks) 

EI = Environmental lndex expl雞1ned in the text 

* Sign1ficant (p 綜 0.05)
** Significant (P = 0.01) 
NS Not 81華夏lif1cant
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?1 -x ma mMH 單egiona1 trials B 

“你仰伊--ω--- kg DM/ha/day ---而偏偏悶---

107.0 a 
76.0 a 
82.2 a 
25. 晶 b

10.5 b 
13.3 b 

11. 1 b 

cc 

aabbbc 

c 

a 

58.7 b 
21.0 c 
116. 會 a

91. 2 a 
會3.0 a 

5再 .2

45.4 
24.5 
14.1 
18. 會

9.9 

9.1 

100.7 

Grasses 

"EL Napo" , Ecua泣。宮
"E1 Puyo".. Ecuador 
"Qui1ichao" , Colombia 
慧'Caucasia" ， Co1ombia 
"Puerto Asís". Colombia 
"Puca1lpa" , Perú 
"Yurimaguas tl , Peru 
UTarapotoH , Perú 
"E1 Recreo". Nicaragua 
ttGuachitt , Venezuela 
"Va11e de1 Sactl萃"， Bolivia 

20.8 c 

38.6 b 
17.9 c 
20.3 c 
57.9 a 
29.8 bc 

控訟也主

"El Napo" , Ecuador 
"El puyo" , Ecuador 
"Quilichao" , Colombia 
"Cauca路1a" ， Colombia 
"Puerto Asl詔"， Colombia 
"Puca1lpa" , Peru 
uYurimaguas tl , Perú 
"Tarapoto" , Per這
“El Rec宮發。H ， Nicara惡ua
"Guachi". Venezuela 
慧'Valle del Sacta". Boliv1a 

6-9 an控告一123自忌，(0-3. l Mean ofsrowth rates of four zre車rowth per10ds 
weeks) • 
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Table 11. Mean gr。當EEz ratel ofsoae leEUEeeand grasses teated inll 
Regional Trials B in tropical forest ecosystems. 

Entries 

年錢盟竺*

主﹒給經結E且泌的
主﹒給認股延呈 136

主﹒泣起訟蛇豆豆 184

D. h.eterophyllum 349 
D. ovalifolium 350 
~. pube竺笠主 438
P. phaseoloides 9900 

Grasses* 

P. maximum 
草. decumbens 
生﹒車位蛇咬 621

b{ean growth rate 
Eiaximum ppt.被1ni血um ppt. 

"冊"闖闖鯽嘟嘟-- kg DM/ha/day ---------

28.4 b 
50.5 a 
毒7.5 a 
i 岳 .9 b 
3再 .1 ab 
18.4 b 
25. 也 b

68.3 b 
73.8 ab 
9 1. 4 a 

23.6 bcd 
29.1 abc 
37. 9 a 
12.5 d 
30.6 ab 
16.6 c注
21. 9 bcd 

5會 .8 a 
48.6 a 

I Heaasrowth rate OEEour gr帥th periods (0寸， 3-6 , 6-章制d 9伽 12 weeks) 

*ANOVA and Duncan separate for legumes an垂直rasses.

As 1n the case of the multilocational analysis for the Llanos , the 
interactioI三 10cat1on x entry is analyzed by the regression between 
seasona1 dry matter 品.ean yie1疇。f each entry vs. the E1. Results of 
th1s analysis (Table 12) for the 11 locations of the hu盟id tropic forest 

豆豆:;EJTLszzztzz誓:伊拉;21ozz對Fit?the
maximu軸 period of precipit的ion. 1n terms of changes in performance 
with changes i治 quality of the environment in 帥的 location. 指是堅坐盟

• 

• 

ovalifolium showed the less steep slope eventhough not significant. 1n • 
切叫問此， Stvlos制的的真泣盟盟結s 136 sho明s the steepest slope , probsbly 
due to differences across locations in anthracnose resista畫畫 ce. Durin在

the mini輯結晶 period of precipitation , the 寫lope of Stylosanthes 
必坐坐監正是 136 is reduced in 酪草nitude ， but it increases in the case of 
Des尬。是iu血。司lalifolium 350. Th1s could be the result of reduce是 eξfect

of anthracnose 1鈴 some of the locations in the csse of 呈﹒且話給您認
13岳， and of different water holding capac1ty of the 翁oi1s and length of 
the dry period in the 是ifferent locations 1n the case of De經且聽
ovalifoliu聽 350.

些企型企訟n 皇位盒里呈 15 the 血orc productive grass durin串 the maximum 
sn是阻inimu祖 periods of precipitation and shows the greatest range of 
adaptation as indicated by a non“ slgnificant slope dur1ng the maχi訟um
period of precipitstion; 1ike 坐坐駐巴豆豆怠g些旦旦， it shows a m。這erate
slope durin息 the minimum period of precipitation. 
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Table 12. Sea緣。nal mean ylel晶 (lntercept) and degree of adaptabillty (510pe) of 50臨e 1e草umes and g.asses in 11 
locations of the tropica~ forest ecosy5te臨s. Linear regression of 益ry matter productiou' vs. 
environmental index (EI) 你﹒

Entries Maxi臨um ppt “ Minimum ppt. 
Intercept S10pe r Intercept S10pe 
〈~~/~) (~OO/~) 

Lesumes 

S. capitata 1405 1336.1* 1. 02 NS 位 .75 1015.3** 
S. 皂uianensis 136 1980.7** 2.62飛 O. 會 l 1523.2** 
S.guianensis 184 2001.8** 1. 17 NS 0.77 
D. hetc玄ophyllum 34♀ 1046.9* 0.45 NS 0.59 已49.3**
D. ovalifolium 350 1961. 5** 0.64 NS 0.70 1598.9** 
C.pubcscens 438 938.8次* 0.53 NS 0.77 866.3** 

phaseoloi迢悠悠 990日 1186.9* O. 晶晶割$ 0.59 1127.8** 

Grasses 

P. maximum 益。4 280會 .2*看 1.30* 。 .93 1317.0* 
B. decumbens 606 2557.5* -0.01 NS 0.05 2602.4** 
A.Eayanus 621 3929.5* -0.02 封S 0.08 2896.9** 

l 
ZDry 血atter mean by 1ocation fro臨 yields at four regrowth ages (3 ，悉，會 and 12 weeks) 

EI = Environmental Index explained in the text. 

* Significant (P = 0.05) 
** Significant (P = 0.01) 
NS 其 Not significant 

1. 32** 
1.45** 

0.71** 
1.12** 
0.26 封$

0.57* 

O. 岳 2*

1.35** 
O. 曾告*

r 

0.99 
0.94 

0.91 
0.93 
0.72 
0.85 

0.98 
0. '1 8 
0.91 



1、he use of the Environmental In挂的 (EI) techn1屯ue 18 very useful to 
show germplas臨 performance 1n different locations. However , it is 
recognize社 that the 祖ethodology fo玄 analysis of the 1nteractíon locat1on 
X entry shou1d be based on physica1 and biologícal 1nfo口袋atíon frol蛙 each

10cation. 1n othe玄 words ， the analysis should separate the effects of 
weathe室， so11s , pests and 品 iseases 1n or是e玄 to explain behavior of the 
germp1asm under te思 t. Consistent with this , the In主ernational Regional 
Trials Network 18 recor益 in巷. in addition to entry performance by sea50n 
and locatio泣， 5011 che亞ical analysi5 of the 51te , weather parameters 
from the closct meteorological station , an是社iseases and pests observed 
duríng the tr1al. 

The 1nformation bein惡玄ecorded through Reg10nal τria1s A an是 B is 
very valuable to assess not on1y the adaptabi工ity of the materials 
throughout ecosyste紛愁， but a1so to set solid bases fo玄 extrapolation and 
exchan皂e of information among institutions participatin在 in the 
Internationa1 Regiona1 Trials Network. 

• 

些旦旦旦美ve 主gronomic Research • 

Various factors and characteristics of pasture plants deter胡ine
p宜。這uctivity an益 persistence under grazin巷， among them. seasonal 
productivity which 1s measured by Re草ional Trials B throughout the 
Network. Selected legu祖e and 甚rass spec1e5 bein草 tested in 1主.TB are 
simultaneous工y eva1uated at the Quilichao Station to stu是y the1 r growth 
pattern and changes in forage 哇ua1ity durin在 periods of positive an挂
negative water balance. Two trials are conducted ，。玄.e for gra為ses and 
one for legumes. This section reports on the growth curves for two 
different periods of extreme wate玄 balance. .The Pasture Quali主y and 
Nutrition section 1s report1ng data perta1nin嘉 to the same trial on 
quality analysis and relative acceptability of these materials to the 
graz1ng animals. The growth cu玄ves of nine grasses are presente挂 in

F1草ure 2. The X axis scale used in the dryer period is four til設愈發

larger than the Y axis scale used in the rainy period. The growth rates 
of the five 主必也控豆豆 species are presented in the bottom part of 
Figure 2. lt should be noticed that Br史性笠扭捏旦控盟主的毛 is the 
onl于是法拉些且主 that performs similarly to 些企望且必革泣旦旦旦 621 an是 -

Panicum maximum 岳。4 in te主祖S of drought tolerance an是玄esponse to the 
first ralns. 

Figure 3 shows the 草rowth curv訟S of 12 1e在umes in two different 
water balance peri。如 During the ra1ny period De盟坐坐墾經設立已些笠
350 (bottom of Fi草ure 3) ha是 a linear growth rate. However , during the 
dry period it d主d not grow and responde是 only moderately to th終 first

ra1ns. 

Lookin島 at the Stvlosanthes specles (center'of F1gure 3) , 
Stvlosanthes gui帥堡壘is 184 and Stv10santhesMmE里 147 had similar 
growth rates dur1n惡 th必 rains an吐 durin車 the negative water balance 
醉了。品. with a strong reactlon to first rains. ~tylosanthm 錯位旦旦
131豆， h唱d the slowe紛 t g玄owth rate 卓urlng the rainy period , an是 was the 
only Stylosanthes that did not 草roW 通uring perio甚s of ne皂ative water 
balance , but it strong1y reacted to the first rains. 
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The 1e揖urne 史錯單位是坐王控豆豆 964 (top 0莖 Figure 3) 18 a well knσwn 
drought-tolerant species , and th1s is confir聰ed by this study which 
shows that it 草rew dur1ng the dry per10d even at a faster rate than 10 
the rainy period. 

1n order to study the potent ia1 cornpatibility of 車rass酬1egume

回ixtures ， two tria1s were conducted ，。說e to test nine 1e在.umes associated 
with two grasses , in 訟onoculture ， and the other to test six grasses 
associate挂 with two 1egumes , in monoculture , with and without nitrogen 
rer主ílization .. 

Re1a乞討e dry 喇叭er yie1d of the components in each plot are shown 
in Figures 4 and 5 for the associations of the six 思主asses with 
空空經坐盟且已茲位主UlT， 350 an是 Stylosanthes 諸位單純 1315. In Fi單位自 4
the three 旦旦迎接主主主 species show 桂ifferent degrees of a暮暮ressiveness as 
indicat吋 by the growth of Des旦豆豆盤里已投且主盟 and Sty10santhes 
經泣怯怯 in 昌ifferent propor主1on5 1n the 扭扭ture. 1t would 關組 that

坐坐製泣起加坐坐法控 is a 草rass that requires tim瞳 to show its 
aggressiveness 1n fu11 potentia1 , as indicated by the h1gh proportion of 
1e器umes at the first cutt1n皂s.

1n the case of bunch type grasses 毀性扭扭殷紅且位盟控 621 ，
泣起立性且呈路豆豆 601 胡是 Pan些盟照技控雙 604) ， the proportion5 of 
Stylos阻thes 單位話悍 in the a諮soeiation was similar. However，械制 the

associ前ed 1egume 關8 虫經坐設經坐坐立且主盟，捏捏立性且呈扭扭 se棚吋 to
be the weakest grass , as indicated by 在reat肘 proportion of 全盟紛趕旦
控坐立盟主盟 throu在h the eight cuts. 

To complernent the inforrnatiòn on relative co恥petition between 
草rasses and 工egumes ， root 發tudie紛 are carried out by samplin島 the

interphase between the lines of grasses an是 legumes in each plot. Th1s 
attempts to study root interaction , as in是icated by occupation and 
uti11zation of the 8011. A5 a summary , Table 13 發hows values for the 
"i草hth cut of a Root Efficiency Index (REI) calculated by dív1d1ng the 
root dry rnatter present 1n the 主o cm top 50i1 by the top dry rnatter 
production.τh1s 1ndex 18 interpreted a8 an 1ndication of the amount of 
roòts required for the p1ant to produce certa1n amount of aerial dry 
matte笠， and consequent1y 1t 18 an 1mportant indicator of aggress1venes5 
or ability of the plant to occupy and use the 5011. 1n thi5 context , 
史任旦旦控坐坐說紅豆豆 6013 i5 the 惡rass with the 客reate5t REI , in other 
wo玄挂5 ， with the ab111ty to 10cate more root5 in the 80i1 as compared to 
other grasses. A compar1son of means acr05s grasses for the different 
competition treatments w1th legu臨終5 ， ind1cates 11tt1e differences , 
possíbly with the exception of 控盟話乏經到拉拉已豆豆紋， with the lowest 
REI (2.73). 

In order to eva1uate the nitrogen contríbution of 1egumes to the 
串ra.sse悉， chemical analyses of the sward components 1n the d1fferent 
plots were done on each of the cutt1ngs. Table 14 shows the seasonal 
nitrogen yie1ds of 5ix 嘉芷a5ses when associated w1約旦控監控經
全沒拉拉lium 35位， sty10santhes 主盟主旦控 1315 and in 訊前lOculture 悅的制
w1thout n1trogen ferti1izatlon (100 kg pe玄 hectare).
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Table 13. Root efficiency index (R草1) of six 在rasses when associated with Desmodium ovalifolium 35口， stylosanthes 
迪拉恆星至 1315 or in 臨noculture ， with and without fertilization 石th 100 kgτT否lha于 Measure at eighth 
cut (15 months after planting). 
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1. 23 1. 40 2. 在7 2.46 2.55 6.27 2.73 
1. 26 1. 4主 2.56 3.12 3.22 8.60 3.36 
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1.53 1.30 3.16 3.12 2.89 7.67 3.28 
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Table 14. Seasonal 對 yields (kg N/ha) of six grasses when assoclated with Des恥dium oval1folium 350 , Stylosanthes 
且垃盟主車 1315 or 1n monoculture 叫th and wlthout fertl11zatíon 日在τ初才古草了γ冒ha. “

Treat訊，ent of Grasses Mean 
competition P. maximum A.saYanus H. rufa B. decumbens B. brizantha B. humidicola 

岳。4 621 601 606 晶晶5 6013 

柵欄僻圖偷偷閉目酬偏僻，鵬偏偏訶翩翩-國鵬偷偷-翩翩帥_.偷偷偷回偏偏帥"喲翩翩E偏偏偏 k車到Iha 棚---翩翩枷句耐鴨愉--柵欄，且柵欄--間棚-卸的棚--愉句--倫巴--的制--制"

Ralnyseason 

D. ovalífolium 23.4 34.0 20.4 28.6 27.0 21.4 25.8a 
主 capitata 26.6 30.6 41. 7 27.4 23.1 20.8 2器 .4a

Grass + N 2會 .8 31.9 30.1 26.5 22.1 30.3 28.5a 
Grass 13 .1 19.2 17.3 14.3 12.8 15.6 15.4b 

Mean 23.2b 22.0b 29.0 27.4a 2 1. 3忌

~忿忿son

D. ovalifolium 12.1 10.2 15.2 8.4 16.2 15.9 13.0a 
S. Capitata 15.0 7.3 13.1 11.8 17.2 16.1 13.4a 
Grass +自 12.3 7.5 12.1 12.1 10.0 13.4 11.2b 
Grass 7.7 5.5 事 .6 7. 岳 10.4 7.5 當 .lc

Mean 1 1. 8全 7. 岳c 10.Iß 13. 毒a
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Changes with t1油心 of Relat1ve Co臨中atibility 1ndex (RCI) of 
six grass的 when associated with 些對虹哩您給延斗恤 350
and Stylosanthes 主錢其延至 1315 in Quilichao. 

ITI!Il] Stylosan楠甜 copJlataAssociat.d with: 

Figure 6. 

A Relative Compatibility Index (RCI) was calculate益 to indicat終 the

de惡ree of yield of such species in association v每每 the productivity of 
the same species io monoculture. The RC1 was calculated by dividing DM 
yield of the species associated vs. DM yield of the species io 
monoculture. 1n the case of grasses , two controls we芷e used with and 
without nitrogen fertil主zation. Consequently , two RC1 are calculated 
for each 草rass under competition by two companion legu路es. An RCI of 
represents a situation of equilibrium in wh1ch the species 18 not 
affected by the companion specie8. An RCI above 1 indicates that the 
species i8 benefited by the companion specie.這 in the association. 
wherea給 an RIC of less than 1 indicates that the species is negative工y
affected by the companion 翁pecies. In general. the productivity of 
grass was i瓷缸。st cases favored by the association with a legu組e (Figurε 

6). The two extreme 叫tuations were 監控技控旦旦控色的1 (the Iess 

1 
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aggressive gr臨的 and 坐位話主持些旦控盟主 606 ， a1~ays benefited by the 
companion legume. 經忽忽悠且必控盟主峰之 1 seeme吐 in most cases to 
出nefit by the companion legumes except with 尪笠住些旦巴拉丘泣拉契﹒ 1n 
Fi臨終re 忌， the 益 ifference betw發en the two Rcr's calcu工ated usin車 the two 
nitrogen leve 1.s of the monoculture as the deno臨inator ， shows the rar荒草e

of benefit due to the nitrogen contribution. The difference from RCI=l 
explains the reduced competitive abilìty of the associated 1egumes. 

The 5a珊e RCI ca1culations have been done with data recorded from 
the experi闊的t in which nìne legumes are associated with 些金錢鐘旦旦
路控盟主 621 an泣控告點任主主安盟虫鼎立 606. Figure 7 shows RCI chang叫
with time for the nine legumes un也ler the influence of assoclated 
species. lt 1s clear that a11 1egur在es have a high ten社ency to be 
negative1y aftected by the companion grass (RCI < l).τhis 18 an 
important d1ffere說ce with grasses which normally benefit from the 
companion legume. 

監鉛亞拉經把坐立性主主旦 350 is the 1egume with highest RCI throu訕。ut

the pe玄iod of evaluation; 1n other word手， it 1s the most aggressive 
legume in the study. lt a180 shows the 1argest difference 1n RCI 
between the two companion grasses as lt was on1y 611草htly affected 
但也虫學思迦yanu笠品 comp盯ed with B泛注語已呈 d院坐坐空笠， in which 
it reached a somewhat stable level after the fourth cut. 

The 1nformation obtaine是 in this c1ipping tr主a1 has to be 
interpreted with caution , since it is on1y meant to indicate the 
potential a惡草ressiveness 0玄 compatibi1ity among 皂rasses and 1egumes 
e工i總inating factors such as trampling , preferentia1 草razing an益

perenniality of species which strong1y affect the compatibi1ity an這
productivity of a mixture under 草razing.

些些話已呈產主設主主坐位主主

an垂

by 
case 

The section 15 current1y testing a1te笠native methodologies 
sampling techniques that could be used 1n Re草10na1 Tria1s C and 
wh1ch animals a玄e intro社uce桂 in the evaluations. 

D, 1n 

A prυtotype of a Regional l'rial C which attempts to 紅valuate

effect of th玄ee grazin串 pressures on five grass-1egume mixtures 
the 

錢組旦旦訟n 益扭扭主 621 with Ce坐立給監控恆些單旱的8 and Sty工osanthes
m位tata 1405; 控泣旦旦把且也m 604 with 且沒空笠駐坦燒紅盟主 438 an社
Stylosanthes capita幸存 1405; and Brachiaria 豆圭亞蚣盟主 606 with Desmodi油
位已拉瓜主單 350) has comp1eted six 血onths under 草razing ﹒ τhi浴 trla1 18 
con是ucted simu1at主ng rotational 串razin草 with a three-to-four-days 
grazin在 period followe社 by six weeks (rainy) or eight weeks (dry) 
resting periods. Figure 8 8hows the changes in dry matter avai1ability 
in two mixt叫的 of C巴虫盟主經旦旦巨型設豆豆叫你坐史經盆里是經旦旦經血吐
旦旦旦主主呈訟法主主主必m ﹒ As a conse司uence of the three grazin惡 pressure
treatments app1ied (之 .4 and 6 kg of DH on offe玄 per 100 k耳 of

liveweight). botanica1 co鞘po后 ition of the pasture changed with time. 
Starting fro血 similar DH availabi1itie怒， after the first six month話 of

grazín皂， D鈍。n offer has changed d芝astically as shown in the last 
Au島月st evaluation. 
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Figure 7. 
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Dry matter (皂ras翁-legu觀e) availability changes in two 
mixtures under three different 車razin息 pressures (立，是 and
6 kg MS/I00 kg liveweight) applie垂 rotational1y.

8 

Figure 8. 

Measurements of the botanical co給ponents in the mixture are done 
durin草 the grazing period to monitor chan車es with time of botanical 
composition of the different 也ixtures un位er the d1fferent 革實azín臨
pressures. At th1s point , lt is too early for a definite picture of the 
treatment effects on botanical composition. Howeve玄， t111s infor登ation
should prove very valuable after one or mo玄e years to 島et ínformation on 
the range of productívity (carrying capacity) and persistence of the 
mixtures un這e玄杜立fferent defoliation 玄egímes. Obviously , this type of 

11 



infor訟ation for a few se1ected as豆豆ociations wi11 a110w the Network 
researcher in char草e to chose for a Regiona1 Trial D, not on1y the best 
pasture mixture in terms of total pro是uctivity but that having the 
widest range of tolerance to under- or overgrazin草﹒

1n des1gn1ng a Regional Tria1 D, there are basically two options: 
1) using f1xed graz1ng pressures and , 2) 悠悠ing fixe益發tock1ng rates. 
τhe choice of either one technique to evaluate the p室。ductivity of 
pasture in te言論S of ani阻a1 gains , should not b愁， by any means , a 
dogmatic 這ecision. The advanta惡es and disadvantages of either approach 
are related to the potential pro是uctivity of the ecosystems (soil 
fertilíty , dry season length , carrying capacity level of native speciee , 
etc.) and the prevalent ani血1 production system (intensity of 
management , 1evel of stocking rate re哇uired ， other sources of feed 
ava11ab111ty , type of animal , etc.). Metho挂ologies shoul是 be assembled 
in each caSe to respond to specific ecosyste觀念 and production syste聽S.

工n order to try one of the a1ternatlves an 01是 tr1a1 was used. 
This incl叫:“ three pa發 tures: 1) 圭亞旦旦蛇息產笠盤盤 621 +主鐘泌組

• 

空笠主mum 岳04 +也腔旦控必a 盟主主 601 +坐坐坐位主是坐旦控盟旱的6 1n blocks , ., 
with five rep肘itions in the same paddock; 2) 租金虫泊單晶單單毀岳21 + 
five 每滋且呈盟主是踐經竺盟的toypes 翩翩 in separate 誼íxtures a工80 with 
flve repetit10ns with1n the 8ame pad是ock; 3) the four gras終es indlcated 
above in 訟ixture with 萃tylosanthes 史包堅盟友﹒起您認竺且呈踐經竺盟，
怯怯位主主 ph制制l01des and 些垃旦豆豆笙且豆豆 Starting 1n December 1 會80 ，
a pure stand of 拉些理啥叫經旦封存 621 was added to this tria1. These 
four pastures are grazed us1n草 a "put an是 take" or con忽tant 皂razin草
pressure manage單間t ， adjusting the 駝的king rate to the 酬ailability of 
forage plus an estimate of the growth rates obtained with enclosed 
areas. 

The chan草e發 1n botanical composition of one of the four pa丑惡。cks
i圭亞ropo矗立主鎧正經旦旦 621 +學延且笠!!!!!..P挖空話ns) 1s shown 1n Fi車ure 9. 
Since the beginning of 1 雪80 the proportion of grass and 1egume has been 
stable in terms of 在reen dry matte言. varying from 15 to 20% of legume on 
off結了 These resu1ts show a hl草h degree of co血patibility of the two 
species when proper1y mana嘉ed. Flgure 10 shows the accumulated 在ains

per head and per hectare on the four pastures. Gains per head have ~ 
increased linearly 1n a11 paddocks a8 expecte晶， with sma11 inflections 
between Ju1y and September 1 會8白， when a 10n草 and drastic 桂芝y perio桂
occurred. This 岳重ought effect 1s more clea玄1y shown 1n terms of ani能忽1
草ains per hectare where numher of an1輯a1發 per paddock was drastical工y
reduced durin窮 that period. The 酷ean animal gains are aroun社 550

車lan/day an是 1700 g/ha/挂ay.

主.n important aspect of thls tr1al 1s to make measurements 1n the 
pa垂益。cks that cou1社 be used to predict ani訟al performance. A first 
analysis of the data shows some interesting results. The re1ationship 
between an!純al gains per hectare and per head with total dry 戀atter on 
offer (TDMO) for the pad的ck of 車組主盟旦旦旦轟訟旦旦 621 w1th the five 
旦旦旦怒笠盟盟隘訟經呈 i8 presented 1n F1皂ure 11. The TDMO 荐 usually
measured 1n grazing trials , ha吐 no relati。在ship with ani肺結1 gains and 
even shows less gains wlth 訟。re DMO. When "present green dry matter on 
offer" (PGD絞0) 1s corre1ated to anima工 gains (Fi在ure 12) , the s1tuation 
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Figure 9. 

主觀proves drast1ca11y as 1ndicated by the r , and the relationship 
beco訟es 10草ical. Th1s PGDMO 18 obtained by discarding dea益祖aterial
from the samples taken in the pasture. Furthermore , when dai1y average 
regrowth is adde益 to the PGDMi位) or "true 臣reen 是ry matte玄 on offer f1 

(TGDMO) , variation in animal weight grains 1s better expla1ne吐 (Fi惡ure
13) . 

Several other botanical separations are being done as well as 
chem1cal ana1yses on resu1ting materials. 工t 1s expected to have enou直h
info玄mation in the future to be able to select those 誓leasure臨終nts on 
pastures that provide the highest prevailin草 value of ani經8. 1
performance , $0 that they can be used by the 詞etwork participants • 
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As a closing statement , it is important to mention that one of the 
傲。st critica1 constraints to resea玄ch on pasture evaluation in tropical 
立merica is the lack of a reliable methodology. compatible with the 
national institution 玄esources ， with the productivity potentiaI of 
different ecosyste回答， and with the feed resou玄ces of the p玄evai1ing
production systc盟s. It 1s then important for the Tropical Pastures 
prog玄am to emphasize research in the methodolo惡y field. 

79 

{
i
J
j
j
i
s
f
s
t
i
i
v
t
a
v
i
t
-
-
;
2
3

、
e
i
-
-
i
§



• 

1100 

500 r 

900 

300 

200 

?該3

-Z\ZV 

O
G
\
a
F
E
e
-

百
E

苦
。
旬
章
且
，E
s
o
o
d

四島

400 

{
草E
\
絃
}

-
E
O
E
W
W

宮
品
，
"
。
咽
E
O
扭
扭E
3
o
o
a
明

04 苟惜攝制，

.. A. gayon服 621+C.puÞ甜cøns C:…

.4 groo"o'φlegumes cocklo詩，
o A.gayonus 

• A. l1oya鞠s 621; 鈍，開xlmlJl腎 604; H. rufa 6絞肉nd B. døcumbø蹄嚀。$
ln bl揖捕。f ea曲峙 lh& poââ凹k

l C. pllb..Cfltl$ 4軍車， 442 ， 469， 455 甜甜 456 sow扮掛旱 repllc，間Iled blocks 
的 ml里ture wi抖I A. l1oyonus 621 

3 Le咀U灣海研討cklall mode aI: S. f/u/anensls, C. pubescøns, P. phas僻靜IØ岫
。nd G. sl,lo'a 

4 GOlns/h&nd: 閉關俏商管制ghl goln. f時輛“M剖WSM
S Gol悶/ha. (哩。i時/heod)( No.of 曹rozing 0.1醋。i的

Accumulated 伊拉eper head and per ha5. 

事§

10. Fi皂ure



口

。O 

事。80 70 40 器。

T 01.10 (kg DM!ha/day) 

y, 3621.4-33.5X (， μ0.24) 

60 30 m 10 

-10α。

1000 

o 

4研:lO

20α3 

1000 

。
600 

600 

400 

3000 

g 
鈞。

{
h
n
v

略
\
篤
。
、
、

m
v明
白WO
@品
\
必WE
e的

m
h
o嘲\
U
Z
\冊
)
。
￡
\
草
草
。

o 

也

-200 

9 s 7 

TDMO(k嘻器制 !ha!dαyl

y= 815 “ 0.062X (r'-0.08) 

主.ela毛主onship between ani鈕a1 gaíns pe玄 ha and per head with 
total DM on offer (TDMO) ín a continuously graze位想史笠鐘豆豆
血紅旦旦 621 +史悠位旦旦主 E唆到您賠 paddock.

81 

6 5 4 3 2 

Fígure 11. 

神

告
為
M
S
R
F
Y
T
i
j
j
i
j
j
a
F
i
j
i



• 

口4000 

口Q]3000 
口

口

口
口

自拾。

10α3 

。

(
氛
。-
u
\
O
Z
\
0
)

。

Z
\
a
z
-
o
o

-1000 

• 90 目。

PGDMO (kg/ hO/doy) 

?=-5422.8+E627.3ln x(rs0.62) 

70 60 50 40 30 20 10 

1000 

、

口

800 

600 

。

400 

200 

(
h
o
胃\
Z
O
\
0
)
-
v
o
-
z
\
a
m
c
-
o

臼

200 

9 自7 6 5 4 3 2 

PGDMO ( g / 100 kg Iw /doy) 

Y =- 4741.3+ 715.31n x (r= 0.5 日

Relationship between animal gains per ha and per head with 
present green dry matter on offer (PGDMO) in a continuously 
grazed 些企旦旦旦旦旦旦旦 621 +旦旦旦旦皇旦旦控旦旦呈
paddock. 

82 

12. Figure 



• 

• 

• 

• 

• 
• 2000 

1000 

i 
90 層。主o 4日 50 60 70 

TGD棚。{均輯S/ho/d哥)

Y '-755.5+ 48.3X(r' 0.62) 

• 
-1000 r 

L一一L一一」…
I位的

• 

• 
• • • 
• 
• 

• • 
• 

• 3000 恥
。
由
V
\。
￡\
B
f
o
n
\
m
w
g
-
0

個
• 

。

• • 

800 

峙。。

• 

20∞ 30∞的∞時)()Sα)() 7000 8法)()9制約

TGOMO(g 揖S/loo kg Iw/day) 

Y'-4草草0+ 651.31n 提 Ir'0.91)

Relationsh i.p between animal gains per ha an是 pe玄 head with 
true green DM on offer (TGDMO) (present DM on offer + 
問思rowth) in a continuously grazed And且聽位旦真坐坐旦旦岳21 + 
但笠訟笠幫腔站設虫草 paddock.

83 

400 

怨。

-200 I 
• 

L-L 
以)()

。

{
言
，\
C
O
\
S
B
E
\
E
S

13. Figure 



PI晶nt Pathology 

lntro桂uct10n

堂he major aims of the P1ant Patho10gy Section cont1nued to be: 
To SCREEN a11 new gen龜.plas祖 for resistance to diseases in 認ajor

evaluation sites; b) to 挂etect ， identify and assess diseases of 

a) 

germplasm under fo間ge evaluat10n; c) to evaluate and develop control 
measures fo玄 dama惡in惡 diseases of pro盟主sing forage species. 

Evaluation of germp1as祖 continued 阻 a 阻jor activity at Carima皂ua
and Qui1ic土lao ， Co1ombia , an是 CPAC , Brazil. Further infor聘為毛主on was 
collected on 是isease distribution. Studies continued on anthracnose and 
bli皂ht of Stylosanth晶 spp. ， Rl加chospori四 1eaf spot of 對全毀越坐
主盟主豆豆縫， biological control of spittlebug 叫th fun在:us MetarrhiziuIn 1n 
close collaboration with Entomology , and on seed pathology. Stu卓ies
were initiate是 on several bacterial 益iseases and Rhizoctonia foliar 
bli皂ht of 且也且給扭扭虫延主到旦旦﹒ Several new di帥ases were detected. 

B1sease Survey 

The followin草 ad謹itions were 盟ade to the tab1e of dist玄ibution with 
respect to ecosyste鳴。f forage 丑iseases (Table 1). 

1. 

2. 

3. 

Sooty b10tch (Polythrinciur~ sp.) , affecting some of the more 
prost玄ate J~eschyno盟enfF.. sp.. wa發 detected only at Carima串ua;

Bacterial wilt (Corynebactert凹 flaccumfa泣的s)

Zornia 7847. and Zornia brasiliensis , wa話 found

Quilichao and Cari也agua;

affectin囂

both at 

在lternaria leaf spot ，拙other disea拙。f 控退賠控盟 spp. ， was 
detecte益 at Carimagua an電i in regional trials of the Llanos. 

During the 虹hree years of disease survey , 25 diseases have been 
益etected in the Tropical Iso-hyperther祖ic Savanna Ecosyste妞， 18 in the 
Tropical Isothermic Savanna Ecosyste盟， 11 in the Tropical Se盜i叫Evergreen
Seasonal Forest Ecosystem and 24 in the Tropical Rainforest Ecosy移tem
(Tab1e 1). It should be note益 that the ta忌le does not inclu社e genus 
host range. Some disease侈， e.g. , anthracnose , affect 10 or more genera. 

Biseases of Stylosanthes spp. 

Field screening cont1nued a8 a major activity. New and 0互通
ge玄甜plas租 wa翁 evaluate益 at • 6 week intervals 1n Cari揖agua and Quilichao 
and once at CPAC , Braz11. Results are presented inτable 2. 

8S 



的 Stylosanthes 主設主笠主 As for the last three years ，也ost
accessions we玄e susceptible at CPAC , Brazil, and resistant 1n 
Carimagua. 

b) Stylosanthes 革盟主豆豆空且更生呈 ttco祖mon". 在lthou草h less accessions 
have been evaluated at CP直C ， Brazil , the Carima草ua environ也叫\t
appea玄s to have g玄eater anthracnose pressure th必n the CPAC 
envir冶nment (τable 2). 

c) Stylosanthe約組且也給主星Ittar甚至。.. Although few have been 
screened in the two major evaluation sites , CPAC-Brazil and 
Carima草ua. these tw可 sites have 車reate玄 anthracnose pressure 
than Quilichao. The total collection should be evaluate忌 next

year at both 8ites. 

A comparison a盟ong accessions of 呈﹒鑫泣盟且給豆 "tar仗。n 1n reaction 
to anthracnose at Qu11ichao. Carimagua and CPAC was 啞ade. The 
similarity between CPAC and Carimagua wa8 considerably hi在he室 than

between Qui1ichao and those two sites , again stressin惡 the importance of 
sc主eening the whole collection in the 單ajor screen主室主革 sites. 工 t wa5 
1nterestin草 to note that in both , the Venezuela線 utardlos" are 誼。re
susceptib1e to anthracnose than the Brazilian "tardíos". 1n Qui1ichao 
recuperation of 制的racnosed accessions of S. 直到經坐坐皇 "tar杖。n was 
co阻mon in the dry season忽﹒

d) S. 都acrocephala. It remained res1stant to anthracnose in both 
阻jor screening sites. Also , the 1ar伊紅紅“EPAMIG tria1 in 
Sete Lagoa怠， Minas Gerais , Brazi1 , wa8 free of anthracnose. 
Th1s species i8 worthy of further co l1ection and study. 

的 主﹒斗位丘位E主 1n Cari點agua most accessions were susceptib1e 
to anthracnose. 

f) ~.旦控主主 1n CPAC 個ny accessions are susceptible to 

g) 

anthracnose. 1n addition , p1ants a玄e stressed by another 
prob1e詣， tentat1ve1y described as an insect-virus comp1ex , 
which probab1y increases their suscepti忌ility to anthracnose. 
This w111 be studied 1n Brazil. 

s ﹒主控旦旦﹒ The p1antin惡 in Quilichao had two 1eve1怠。f
anthracnose 益uring 198 1. 

錢盟主f1c 配reening st泌ies

hnthracnose of S. gui必nensis 1n the fo玄est (e.g. , Pucal1pa , Per豆) • 
During the past ten years , p﹒直坐扭扭盟主 cultivars Cook , Endeavour , 
Schofied and CIAT 136 aO益 184 have persisted in Pucallpa , Peru , and for 
several years 1n other forest environments i，三 Bahra ， Brazil and Leticia , 
Colombia , with only slight 1evels of anthracnose. At the Same ti酷e ，

these ecotypes are severely affected by anthracnose in savanna 
ecosyste臨s. Studies were therefore i泣tiated to investigate why ~. 
扭捏坐坐豆豆 is only slightly affected by anth玄acnose io Pucal1阱.， Peru. 

車岳
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• 

• 

電



Table 1. 

Grasses 
Legumes 

Distribution of 
5u棚ary.

Forage disease 

1. Anthracnose 

fora藍e diseases 

2. Cercospora le揖 f spot (A) 
3. Cercospo玄a lea[ spot (耳〕
4. Root-knot nematode 
5. B1ight 
6. Sphacelo泌.a scab 
7. Smut - Ustilago 
8. Smut 削 Urocystís

9. CaI盈，pζo~eris leaf spot 
10. Rust 且 UromyC >l:S

11. Rust - Puccínia 
12. False rust 
13. 監hizoctonia solani 
14. Rhynchosporium leaf spot 
15. Drechslera leaf spot 
16. Little lcaf phyllody 
17. Ergot 
18. Gibe笠ella inflorescencεbHght 

l 會. Botrytís inflorescence blight 
20. Black mold 
21. Powde支y mil社ew

22. Slime mold 
之 3. Bacterial bli惡ht
24. Bacte玄ial pod bli在ht
25. Botryo的pha能 ria c_anker 
26. Macrophomina phaseolina 
27. Pokkah Boeng 
Z最. Cerebella inflorescence bli皂ht
29. V1J'use建

3û. Rhízopus inflorescence blight 
31. Soo乞y blotch 
32. Bacξerial wilt 
33~ Alternaria leaf spo全

價 Number of sites surveyed 
錢* Only at one site 

87 

in different ecosyste!也s.

Ecosystemε 

9* '1 4 I i 9 II 

呂SE1‘ 。 。 1
三戶W∞Og惱吋、:: 1""‘μ喝a〉。G吋=拉Q、. 馳 r騙、 J旬ψι，鈞GM0m4 U三4J “。甸M這， J。eu 州g 

fZs ZEt3 ZI §EZ 

M 

何3a叫e翎帥g,-n V，‘心“且U叫pωz 德Z“ e〉甸毛oaA r、 梧Gep甸ω民e悅 、UJ PG局甸切的z略。 戶時神忌"何。、 、“領。aM4a 品抖c 。g1ωz3 、“￡ω 制0 e 4 , Kw“ 位。M O z詞" z 4 

HiiH|H!Ei-Mj首jl 例jj昌叫j咱ji 判j 刑j H 
的ω 

啊H M ZO L 
+ + 個學 4卡 + 句告 4• 
+ 4• + ÷ + 4字

4• + + + + 4學 + 
4•.. 個令

+ + 4• + 
+ + + + 司令 4• +" 

4• + 學 叫， + 
司令..

+ + ÷ 
4卡 令 司令 + + + 

+" 可少

+ + 今 +"可 + 
+ + +" + ÷ + + 
司令 + 4• 4•.. 

+" + 4令 + + + 
+ ? + 4卡 + 4• 

十 4•.. + 4卡..." ÷ +" 
4多..

今.. + 
4• 4卡 4學 勻，

4今

+ 令 + +" 
+ + 

司令 + 
+ 

+ + +'. 
句令 4卡 +" 

4•. + + + 司令 4• + 
÷ + 

+ 
4令 + 
+ 



.. 
Tab1e 2. Disease , evaluatior玄， anthracnose , at CP血C. Cari祖agua ， an聶

Qui1ichao. 1979-1981. 

Sp./site 
R 

M-m 
L
m一
磁

s 
Tota1 

accession!學

一
一

辦
一
點

一
一
〕
叫
一
叫
­

e
m
e

間

e
ω
e
m
e
-

a
b

削

6
o
a
h
m
a
h
m
a
o
h
-
h
m

m
m
u
M
F
W
峙
的
岫Mm
v追
問
闖
出
伊
拉
的
V
M
M一
的
一

叫
岫
叫
一
叫
叫
叫
仙
恤
盟
叫
岫
盟
恤
山
山
盟

c
間
­

U
M前
社
恤
叭m
M
M
前
控
制m
u
-
H
日
前
泣
峙
帕
拉

C
C
h
u
-
n
c
c
q
c
u

位
C
C
U叫
一c
q
E
C
U
M一

6.33i1.s 
83.3 10.6 

o 4.8 
1.6 6.8 

15.7 
25.3 
77 .9 
27.3 

92. 昏

87.1 

。23.3 

1. 5 
72. 岳

l 孽 .3

18.4 
16.8 
33.3 

7.4 
12.9 

15.3 
36.7 

24.5 
17.會

35.4 4忌 .5

6.1 0 

已高 .6 30.6 
20.在 71.2

25.3 
24.1 
5.3 

27.2 

G 
O 

61.5 
20.0 

46.4 
5.1 

39.7 
32.2 

。12.1 

D 
G 

23.1 
20.0 

24.6 
主 .4

119 
132 

62 
545 

51 
55 

131 
33 

41 
31 

• 
13 
3位

102 
117 

1 R 寫 resistant; MR = moderate1y resisrant; MS 軍11I0derate1y
2 susceptib1e; S - su翁ceptib1e.

4 ~VE = dark r~?1~tosol s011 61te. ; ，esc會nta草e of access10ns. 
岳 Eva1uatlon t111 September 1981. 10 _ Evaluat10n in 1980-1981. 

LVA = red-ye11ow 1at0801 s011. -- Eva1uation 1n 1981. 

Va玄ious hyp叫heses were set up: 1) 1ess pathog如此 is01ates 1n the 
?uca11pa environ屆ent; 2) 1ack of inocu1um in the forest enviro仇.ment;
3) reduced inoc且1um sprea益 4) favorable environmenta1 cond1tions; 
5) biolog1cal contro1 agents. 

τhe f1rst hypothes1s was tested by seed1in草 inocu1ation 翁 tud1es 1n 
the 草reenhouse with 1s01ate5 of f. iloesporioides from Sty10santhe~ spp. 
c011ected 1n Puca11pa , Peru , C010盟bla and Brazi1. 1忽01ates from 三.
m些投豆豆豆豆 CIAT 17 and 184 from Pucallpa 恥re just 的 pathogen1c to 豆，

主必包經坐車 as 1s01ates fro盟 CIAT 136 , 184 and 13 1n Co1omb站 (Tab1e 3). 

At the 5a臨e time , 1t was foun是 that four 1501ates frα恕 S.

到起坐盟主主~岫鵬nlf (CIAτ13 ， 17 and 184) 時間 pathog四ic to S. 
經提監控哉 "tard宜。If 1283. Prev10叫1y 1t had bee~ found that is01ates 
from u co祖mon" types do not attack "tard!o5". It was a180 found for the 
first t1鵬 that iso1ates from S. 盟酷盟主主 affected S. 盟扭扭盟主主 (Table
3). 
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isolates of Colletotrichu綠草loeospor1oides from 
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accessions to eight spp. Reaction of 10 Stylosanthes 
Brazil , Colombia and Perú. 

Table 3. 
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.. 
Other hypotheses are present1y being tested 1n Puca11pa 

particularly t。這ieterm1ne whether biological control a草ents of C. 
單loeo峙。rioi益es ex1st on 1eaves and stems of 立﹒訟鼓鼓監控﹒

Studies on S. guianensis i滋 Co10mbia. During the past two years , 
5晶 5 acces翁10ns of 立﹒車經扭扭已旱 "com揖帥" (a11 accessions of which 閥ed
was avai1ab1e) have been eva1uated in Carima皂ua (Tab1e 2). Al血。st a11 
accessians were susceptib1e to anthracnose and died within one wet 
season. One moderate1y resistant accession , CIAT 1875 fro咽 Pana訟紋， 主e

under furthe玄 eva1uation in a 1ar草er plan主 ing.

Iso1ates are being ca11ected fram a11 anthracnosed accessians 1n 
Carima草ua. Pathogenic varlat10n studies are 1n progress , and ls01ates 
a玄e bein草 grauped according to their react主ons. To date , many is01ates 
were found not pathogenic. Of the pathogenic ones , eight groups have 銬。
far been identlfied (Table 4). One group affected a11 accesslons tested 
of S. 訟起坐監控 co單祖冊， others affected certain accessions , while Group 
8 affected both 主﹒且退經訟已呈 co剛on and S. 車坐坐想豆豆 tardía. Is01ate 
co1lect10n and screening 1s continuin囂，

.. 
τab1e 4. Reactions of C011etotr1chu車直10eosporioides 1so1ates from 

些泣空也旦控呈獻些接盟主笠， Carimagua , to see桂11n在s of 
Stylosanthes spp. 

$主ylosanthes spp. 
1 2 3 ζ

o
 

no
… 

nM­o-2
乏
悶r抖
、3
J 

←
.
‘
恥

戶
l、w
『

a­e-俗
"
的mt
u
可 7 8 9 

主﹒笠位且E是 1019
至﹒里錢位坐主 1405
豆，誰且想豆豆 1315

S. 且話坐鼓起 136
主﹒盟主經竺拉圭 18矗
立﹒扭扭法盟主主 77
主﹒位起盟捏捏泌的
S. scabra 10冉?
S. vλsco念a 1074 A 
S. hamata 147 
主﹒盟主roc;投且已!. 1281 
~..&'已訟想必主 τ1283

No. of isolates 

+ 司令 ÷ + + 
+ 司令 + 司令 + 
+ + + + + 
+ 4• + + 

+ 、

+ 

15 1 2 2 i 3 2 2 40 

每挂eni三進三且是主問 with S. capitata. See述 lin草 screen1ng of the 
who1e 主﹒空蛀虫主主 ca11ection of which se必 was available 關S ∞mpleted

with isolates fram 主﹒旦位2主且 CIAT 10凹，泌的 and 1315 from CPAC. 
Iso1ates f絮om CIAT 101會 and 1壽。5 were rnore patho皂，enic than those fro曲
1315 (Tab1e 5). lt appears more 1ike1y that 哇ifferences 1n reaction 
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a臨on草 isolates are due to strain differences , rather than pathogenic 
variation or race differences. All Venezuelan accessions were resistant 
to a11 is01ates. The 益ata is being analyze社 for pathogenic variation. 
1n a是dition ， stu是ies are in p玄ogress with isolates collected from ~﹒ 
單監控玉是 in Mi位a6 Gerais. Results show that 鈍。lates fro說 Minas Gerais 
are generally less patho車enic than those from CPAC. 

To date , studies of pathogenic variation among isolates of 三.

Eloeosporioides from Stylosanthe~ spp. have recognized seven 惡roups of 
isolates: 

l “ Stylosanthes 主鼓起旦控立起“common慧，Group 

2ω$tylosanthes 車到經但結主“tardio"Group 

and "tard宜。"Group 3 - 1> tylosanthes 訟扭扭盟主主 "co棚onH

Group 4 - .s tylos闊的時主封坐位a an是 Sty10santhee 笠虫且

Group 5 - ~tylosanthes ca位昆主豆制社 Stylosanthee 捏捏且

flowering accessions 

- Styl相棚th帽 2點盟主主臨d Stylosanthes 位語單扭扭
Ucommon 

Groups 1 , 2 , 3 and 6 have been found in Colombia , whi1e Groups 毒， 5 
and 7 have been foun電i only in Brazi1; Groups 1 an位 2 are present in both 
countrie6; Groups 1 and 6 appear to be closely related. 

的owing that Q. .s.loeοsporioideS i6 an extre臨ely
considerable work will be needed to fully 

These studies are 
variable pathoge泣， and 
classify its variation. 

Reaction of Stylos帥的聞單位怯怯 seedlin在s to isolates of 
colletotr主chum 釷史osp位扭扭盟 from 主﹒且垃扭扭抗 CP約.

Table 5. 
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Roman nu誼era1學 indicate different isolates fro觀 the same host 
16 accessions of Venezuelan 主﹒ 主是E主豆豆E立
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mult11ocat10nal screen1ng tr1als 

The f1rst multilocational 主﹒ C8監控豆豆 screen1ng tr1al was plante桂
1n El Ti巷re ， Venezuela in August. This co驚lpr1sed 86 accessions of 
紅丘怒誌笠笠， inc1祕1n車 14 from Venezuela. The first evaluation will be 
made 1n October. The second tr1al will be plante挂 1n Acaua in northern 
Mi間s Gerais 1n November. This compr1se翁 100 accessions of S. capita峙，
2毒 accessions from Minas Gerais , 29 accessions from Bahla , 13 from 
Venezuela , and the remainder from variou結 sites 1n Brazil. Several of 
the Minas Gerais acce紹s10ns wer發 collected at the trial site. The thi笠社
trial i8 planne是 for Bahla in col1abo玄ation w1th EMBRAPA; however , 
alternat1ve 8ites w111 be conside玄ed 1n Maranh罩。 and Pernamb也co.

Eost plant reslstance stu挂ies

Stu是1es were continued on the physical an這 chemical character愁。f

anthracnose-susceptible an是-resi位關t access!ons of 昱﹒能坐旦盟延笠，

‘ 

鼓起紅結乏必坐位Durin惡 the past year they show叫 that neither 、
removing the trich冊e secretions nor re盟的ing the trichomes of S. 
革盟主迎亞且堅主缸 "tardio" 1283 had any effect 0位 the reaction of this legume 
to slightly patho草enic isolates of 旱. gloeo診F咀rioides. Further work was 
planned w1th isolates of higher pathogβnicity 續

Recent tests with pathogenic isolates have shown that seedlings of 
制veral access10ns of 主﹒但且經憩盆里川ard玄。"則re susceptible to 
anthracnose while adult plants were resistant. Trichomes m睡y form a 
physical barri位 to penetration by 色泣袋也拉生~.&loeosl>orioides.

The effect of a草e on t玄ichome 是ensity was therefore evaluated 1n 
stems of S ﹒~垃訟告結豆 "co臨臨仇" CIAT 136 ，制是昱﹒晨已經盟延笠 "ζard主。"

CIAT 1283 (Figure 1). Tr主chome ~en21ty_re~:~:d.: 糊ximum in CIAT 136 at 
17 weeks of a惡e at 160 trichomes/cm". 1n CIAT 1283 , howeve笠， tricho臨e
density increased 當apidly when plants reached 18-19 weeks of age. 
Counts are cont1nuing on older p1ants , and further work 1s p1anned to 
study trichome 晶ensity on suscept1ble and res1stant accessions of 立，

但主經旦旦笠、ardío" .. 

Deter罷ination of phenols 1n Stylosanthes guianensis. 1n the past , 
various p工ant phen01s have been noted as toxins to fun串í. τhese include 
tannins , polyphenols and glucosides. Plant忽 possessing phenols have 
been shown to be resi約tant to plant patho惡enic fungi. 1n particular , it 
has been shown 1n many tropical fru1ts that the phenomenon of 
anthracnose latent infectio位 caused by c:011etotrichum spp. 1s due to 
immature fruit containing hi直h leve15 of phenolic compounds which 
prevent development of anthracnose. As fru!t ripen翁， levels of tannins 
decreased marke是ly ， and anthracnose ripe rot occurs. 在150 ， it has been 
shown that onions reslstant to rot by C011etotr1chu忍住盟主控沒 possess
phenolic ∞縛。啞nds in the1r ski間﹒ Prelimi肥ry analyses of two 立，
位主主nen位豆 "tard室。s" sho晦ed glucosides and d1hydro咱onophenols ， both 
區e油bers of the phenol 草roup.
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Changes 1n ti祖e 1n the density of trichomes on stems 
of 立﹒船主笠豎起 CI晶宮 136 and CIAT 1283. 

1. Figure 

Ap玄。ject in c011aboration with the Ani輯a1 揖utrition Section was 
therefore initiated to survey ~﹒位起果您位主 for phen01s usin皂 the

宮。lin-Dennis method to 挂eter祖ine if there is any corre1ation between 
posscssion of phen01s and resistance to anthracnose. 

S臨11 samples of adult plants of S ﹒真說話盆里已車 "tard主。n 'W'ere taken 
from fie1d p10ts and greenhouse at the same time. Percentage tannic 
acid was 晶ete玄祖ined. Results were classified according to adult plant 
reaction to anthracnose at Carimagua (空遙.ble 6). For greenhouse samples , 
there was a decrease 1n percent tannic acid from 2.98 to 1.15 as the 
level of anthr治cnose increase是 fro龍 1 to 5. For fie1桂 samples ， although 
percent ta治犯ic acid decreased frol賓 2.25 to 1.37 as the level of 
anthracno終e increased from 1 to 3 , the mean percent tannic ac1d 1n 
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accessions 玄at1ng 4 a但是 5 was , however , higher than the level in 
accessions rating 3. Pre11m1nary result紛 Su墓gest that a relationship 
may exist between plants possessing higher leve1s of phenols and 
res1翁tance to anthracnose. Further studies are planne益 to identífy 
phenol約扭扭sistant 臨d susceptible accessions of 豆，革時單單位里
"tar社星。"

τable 6. Analysis of tannins 切都ce間ion5 of StylosantheS 鐘起坐擺正是
tltard宜。"

Sample Eeactions to anthracnose in三位主盟純是No. of 
笠攻垃呈 1 2 3 4 5 

Greenhouse 
Fie1桂

I Z Tannic acid 

23 
51 

2.50
1 

2.25 
2.98 
1. 72 

1. 81 
1. 37 

1. 74 
1.58 

cross-protection. It has been shown that plants inoculated by 
non-patho惡enic isolates of patho窮ens are protecte是 against 是i學ease

caused by 翁ubsequent infections of pathogenic i801ates. 主180 ， that 

1 ‘ 15 
1. 7位

pri臨ary infection by pathogenic isolates , fo11owed by recuperation and 
subsequent 1nfection by the same isolates resu1ts in less dama在e.
Activation of che租ical 挂efense m陣chanis血s appears to be part of the 
plants I 芷esistance to 怠。me diseases , includin車 anthracnose.

Various preliminary 發t法是 ies we玄e therefore made to in、lestigate
cross-protection a臣ainst anthracnose in Stylosanthes spp. The effect of 
different concentrations of 1n。但lum on the re創ction of 圭﹒起岐盟旦旦全

CLAT 136 and 1. ca位給旦旦 101雪 to anthracnose w秘s studied. 1n each 
treatment the first inocu1ation was made with a non-pathogenic isolate 
aD是 subsequent inocu1at10ns w1th a pathogenic isolate. 1n C1AT 136 , no 
protection by the non-pathogenic isolate was found; in C1AT 1019 , 
protection was found for the first inoculation with the path。在enic
i5011主te; however , a11 other inoculations cause infection. 

The effect of different concentrations of inoculu甜 and time of 
recuperation on the reaction of 1﹒缸話給扭扭 C1AT 136 and 呈﹒錯話豆豆豆
C1AT 1019 to anthracnose was a1so st也是ied. 1n CI蟲T 136 , no p室。tection
by either the non也patho草enic or pathogenic isolate怨 was ob怒erved. 1n 
C1AT 101雪， although no protection by the non.偏pathogenic isolate w忿忿
observe益， protection by the pathogenic isolate occurred for four weeks 
and six weeks after the inoculation. By 12 weeks 且fter inocu1ation with 
the pathogenic iso1ate , however , plants were susceptib1e to the 
subsequent inoculat10n w1th the pathogenic iso1ate. PO重，sibly there 1s 
act1vation of chemical defense 帥的制品臨 to anthracnose in S﹒主坐位笠旦
101 雪， but the effect appears to be 5hort-term and thus of l1ttle value 
for anthracnose resistance in 主﹒ 2踐經主主﹒

會4
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Effect of anthracnose on yield and quality of S. 主uianensis1.
泌的。為h it has been known since the early 7位 's that 立﹒能起盟扭扭 1s
severely affected by a羽thracnose ， no attempts have been made to quantify 
losses in yield and quality. A study was made durin皂 the past year of 
the effect of aothracoose on yield and q阻lity of 豆，點且必扭扭 CIAT 136 
and CIAT 18舟，

Level of d1sease followe社 the rainfall pattern closely (F1gure 2). 
Yield reduction in 益ry matter over one year was 已2.8% in CIAT 136 and 
6品，在% in CIAT 1 惡毒 in relation to the fun草icide protected control (Figure 
3). Losses in cru益e protein (Figure 主). phosphorus , potassium and 
di喜estib11ity were of the same level. 
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Counta of 立﹒且越垃玉泉 plants killed by ~.盟主必主 continued in 
Carima島ua this year. Only 2儡4% of plants were kille是 (Table 7). Viable 
sclerotia were again monitored at different sites in Carimagua. Levels 
have been considerably lowe玄 during the past two yea宮s than in 1會 79

(Table 8). Blight has now been classed as a minor disease of 主﹒

單位怯怯， and 的 further studies of this disease are planned. 
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.. 
Table 7. Counts of ~﹒給已話說 pl臨t:s ki l1ed by 紅括2結盟立起昆主 in

Car1輛車ua (mean of various sites). 
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Table 8. Viable sc1erot1a of Sclerotium r01fsii in the 8011 at 
different sites in Carima草ua.
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Sclerotia/l00 真是 8011 (盟。，J
19813 

197會 1980 

9. 單 2.3 0.3 
.. 

6.8 1.0 0.8 
2.7 0.9 0.4 

: 仙e8: 1 總 3 yea笠翁; 2 = 2 years; 3 續 1 year 
l 機制 of May 紹d Dec神盯 samplings

May sample only 

Rh1zopus head blight 

This dise必se was f1rst detecte是 in Carimagua in 1警車。 causing severe 
ds臨ge to several ac甜甜10蹄。f 主 ca位扭捏﹒ It wa鑫 detected a草ain in 
Ju1y , August 枷是 September at 1胸 levels in 主﹒豆豆l!.!玉皇主堯如 Carimagua and 
a1so in the reg10nal tria1s in the L1anos. It is very simi1ar to 
Rhizopus head rot of sunf10wer , an important disease in Asia and the 
組成ricas. Three species 0歪扭些您認 are thou轟ht to be inv01ved: 
k主立斟控笠. !. oryz竺 and 豆，結點鐘語里萃 Surveys of the occurr如ce of 
this 社isease wi11 cont1級.ue.

司已

Disea忽es of Desmo尋ium spp. 

Germ唾1asm surveys. Ger吟1as祖制rveys of De經皇位學 spp. continued 
in Quilichao and Carima那a (Table 9). Of the more important species , Q. 
tlete玄ocarpo訟 has 勘ost 垂isease prob1e咽s ， inc1uding anthracnose. 
Cercospora leaf spot , 1itt1e 1eaf mycoplasm and root knot nematodes 
sporad1cal1y at 時u11ichao. 些錢訟豆豆豆泣位延拉拉沒 and 史. heterophvllu血
have fe‘. disease proble滋晨~.

Root knot nemato益也 No further studies were made on th1s disease 
due to low populations of nematodes in Qul1lchao. 
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1980-1會81.Disease evaluat10ns of 些里也草包 spp. • Table 9. 

othersI 
c 

缸，

坐錢也給您旦皇

之一m 一一J

D. 
ol1alifolium 
c- .~Q 

Dise.ase 

4
T
+抖

+ 
特
+
抖

+
+
斗
杆

物1+i
T

料

,',-', An主hracnose

Cercospora leaf spot 
Little leaf mycoplasma 
Fal鈴e Rust -Synchy主 rium
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:做ers includ叭里﹒坐船主經~﹒賠恤嗨，立 sco啦啦呈，是﹒組組館里
“ C Cari獵a車ua; Q = Quilichao 

False rust. A new disease of Desmodiu祖 ovalifoliu觀 was dete c: ted in 
El Tomo , Carimagua. in July. It c:aused distortion of you踩在 leaves. 
shortenin車。f 1nte宮nodes and，怨。bsequently. stuntin囂。f plants. 
Fruit1ng bod1es or sor1 of the fun事us filled wíth orange sporang1a were 
produced 1n lar車e quant1ties on the undersurface of leaves. on petioles 
and young ste臨s. Galls were for祖ed on old stems. The seed for th1s 
plant1ng was a 祖1xture made up of lots 1mported from Sri Lanka and lndia 
via S妞gapore. The d1sease was ident1f1ed 蹄毀笠投EM曳摺缸，
f1rstεlescr1bed on D. ova11fo11um 1n Sr1 Lanka 1n 1955. Because of the 
1mportance 0月 o虫豆豆草了 the Elτ棚o pl聞ting w翩翩troyed an是
resown w1th 史經且經結盟位招投且是﹒ Al l plant1ngs of 旦﹒史已延必越聽
w111 be surveyed per10dically over the next year for false rust. 

D1seases of Leucaena sp. 

Bacter1al pod ro~. In February 1琴曲0 ， pod rot was observed for the 
f1rst t 1me on 扭單單單是 leucocephala in southern Mex1co and at forage 
evaluat10n s1tes 1n Belize and Pana觀a. In 1981 , the same d1sease was 
observed in Colombia. Brazil , and Perú on cult1vars of L. 1eucocephala 
Cunnin車ham. A bacteriul蠶 was cons1stently isolated from rotted pods and 
seeds , and on the bas1s of morpholo皂;y ， cul tural ch，主racters. biochemical 
and physiological properties. it was id個tifi側的監聽但也聽呈
且盟踐經鎧呈Biotype 2. 

Symptoms were 阻an1fest fir8tly a8 water-8oaked lesions surrounding 
insect feeding holes. Lesions e玄panded and beca甜e necrotic a8 seeds 
began to rot. Under humid conditions. there was general po是 rotting and 
bacteria oozed from insect feedin草 holes. Pods often fel1 prematurely, 
and few seed路 were recovered from affected pods. 

when inoculated by 
affecte是 p。這s.

Leucaena 終howed

The bacterium caused pod rot of ~. 1eucocephala 
1njectio鈍， 為說是 bacteria were readily reisolate益 fro觀

Cross-inoculation stud1es with four other species of 
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'" 
that a11 were susceptib1e to pod rot; however , L. 紅豆豆拉瓜些 and !:. 
shannoni were more resistant than L. esculenta and L. pulverulenta. 

The developm階nt and association of 1esions w主th insect-feedi也在

ho1es under natura1 conditions 1n是icated that the bacteriu扭扭曲y be 
insect-borne by a 挂eteroptera of the fa輯i1y Pentatomidae (Mario 
Ca1是eró訟， per約onal com甜unication). However. a survey of seed harvested 
from healthy pods of l4 accessions of L. leucocepha1a an垂 one each of L. 
macrocepha1a and L. pulverulenta found 48-95% of seed infected w1th the 

-一-bacteria (Tab1e lO). It is possible that Pseu忌 omonas flourescens 
B1叫ype 2 1s a natural comp僻的 of the microfl叫 of 草草草芷-予õds 細d
seed and usually does not cause disease. Ho耐ever ， when insects feed on 
pods , the wounds caused enable the bacter1a to ente玄 an晶 cause rott1ng 
of seeds. This will be fu玄ther investigated. 

Table 10. Survey of 誰也誰想 1個cocephala seed for 拉且是盟經盒里
位盟立法學~ B10type 2. 

、
Access10n of L﹒拉巴坐到世豆豆 Seeds with bacteria 
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Diseases of Zornia spp. 

sp加celo個 scab. Evaluations of germplasm continued in major 
screenin草 s1tes (Table 11). Most accessions 1n Carima島ua were 
susceptible. Res1stant access10ns included 互. brasiliensih 主﹒
盟主主組~ and other four-leafed types. Although Sphaceloma scab 
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pressure was not as great ln CPAC. the vlrus倫fungus comp1ex affecte是
觀any accesslons. Eva1uatlons of reglona1 trla1s ln the L1anos of 
Co10羽hla also showed that Sphace1。回a scah 1s the most lmportant dlsease 
of Z. 1atifo11a. CIAT 9199 , however. was res1stant at a11 sltes. 

1980倫198 1.Dlsease eva1uat1ons of Zo技經 spp.Tab1e 11. 

Tota1 
access10ns 

scah e咒la1uat1on
MS 

鵬
主

-
n
k

e

串M

O
鳴
叫

hum 
Slte 

212 
72 
54 

s 

32.5 
3.0 

i岳 .7

Tota1 
accesslons 

V1ru念卻fungus comp1ex eva1uat1on 
竄技R MS S 

72 15. 再33.3 19.4 31. 9 CPAC-恥LVE1

lcolzections coazaizz a high pamentawof j1. 主笠主些挂墨綠nd re1ate是 spp.

Bacterial w11~. Over the past year , young p1ants and 點ature plant翁

after cutting of accesslons of 互. brasillensis and 控盟主主縛. CIAT 7847 
wilte是 and ofte喝 died at Qui1ichao and Car1magua. Of 73 access10ns of 
知怨誰 sp﹒泣如ilichao ， 13 臨時 found affected in the fie1d. At 
Carimagua. howe神er. on1y CIAT 7847 wa移 affected. Cross-sect10ns of 
10wer stems a敘述 taproots sho習ed brown co1orat1on of the outer vascu1ar 
tissue. The bacter1um cons1stent工y 1s01ated from affected tissue絡 was
i且ent1f1ed as Corynebacte玄1刻間 flaccu輯facienS on the bas1s of it發
m由rpho10gica1 ， cu主tura1. b10ch暐曲1ca1 and physio10喜1ca1 characters. 

A11 1so1ates of the bacteriu祖 caused ch1orosis. w11t1n霉. d1eback, 
an是 death of yo帽.ng p1ants of CIAT 7串串7. In addit 101豆. 1t cau絡ed
ch1orosis and severe 就lting of young p1ants of 控空如誰主扭扭住經 P

635. Cornvebacter1um flaccumfacien忽 is an important patho草en of beans 
1n the U.S. 

The bacterium was read11y 1s01ated fro臨 see益。f CIAT 7惡毒 7 at levels 
rangin惡 fro祖 75-100% of see是 infected. One hundred percent of seed from 
dlsease挂 p1ants carr1e是 the bacterium whl1e 75% of se像是 fro臨 apparent主y
hea1thy plan主s ln the sa誼e p10t we玄e affected. The bacter1也m 1s ab1e to 
colo設1ze plants 1n a sympto體1ess manner. 工t 1s a1so present 1n the 
Qull1chao s011. 

Further 饋的ldies are in progress to determine the host ran在e of the 
path。在en ， especlally among trop主cal forage 1egume翁. to determ1ne the 
survival of the bacter1u器 1n 5011, an挂 to produce c1ean seed. S肌肉vlval
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W頃s studie社 by locatin嘉 nylon dlscs i阻pre臨nate這1 with bacterial 
suspensions 1n nylon bags of 8011 on the 8011 surface and at 10 cm 
depth. Disc 58租司>les were taken each week to determine survival by the 
dilution plate 鵬thod. Preliminary results su草gest that 主﹒
f1accu血faciens doe翁 not survive for long in 8011 without the presence of 
plant roots. After three weeks in the fiel益. percent 8urvival at the 
50il surface was as low as 13.8% and at 10 c血 depth was 10.8%. After 
five 毛.eeks in the field , no c010nies of C. f laccu這nfaciens were found 
associated w1th the nyloIl discs. 革a甜pling is continuing; howeve玄， it

appears that this bacterium C8n SU玄vive only in assoclation with p1ants. 

Diseases of Centrose臨a SPP. 

Germplasm 制約時s. Due to increase益 plant1ng of 笠唬住盟主盟

Ca玄imagua and Qui1ichao duri綠草 the p統st ye吐r ， detailed disease 
spp. 

evaluations were made. Diseases detected were Cercospora leaf spot , 

in 

Anthracnose , Rhizoctonia foliar bli喜ht ， bacteria主 bl1ght and Alternaria 
leaf spot. H爛的前， the import棉ce of disease in 對既提些技 depends on 
the species. 

In Carltnagua it was foun晶 that Cercospora leaf spot has a wide host 
range aff如此時 a11 species especia11y f﹒旦控盤盤里空 (Table 12). 
Rhlzoctonia foliar blight affects C﹒旦旦坐坐坐豆豆制verely 制4 旦﹒

E坐坐豆豆豆 slightly while bacterial blight affects Ce設投呈里笠翁'p. CIAT 
5112 , 5118 and 5278 moderately (Tab1e 12). 的thracnose and Alternaria 
leaf spot are present1y regarded as 臨inor diseases. Centrosema 
經旦旦旦pum has less 釷甜甜e prob1e制 than other speci叫. 主 similar

species-d1sease pattern was fo!蹄蓮 in Quilichao; however , Bacterial 
bli軍ht was severe on CIAT 5112 , 5118 and 5278 and a1so affecte泣豆﹒
且滋訟主旦旦制是主﹒包給泣起旦旦﹒ Due to their severity on particu1前
species of 三星星紅扭扭笠， the two diseases are belng studied further. 

Table 12. 剎時ases common1y 帥sociated 叫th sp肘ies of Ce位控星空空 in

Carimagua. 

忽悠起呈

C. brasi1ianum 
旦﹒對咬住笠阻m
C. 主控怯怯主
f. ~虫盟反主主 2 
必旦旦呈竺空空 sp.

CLS 1 

+ 
+ 
++ 
++司令

++ 

1 

2 

CLS Cerco翁pora leaf spot; 血

blight; BB - bacterial blight; 
CIAT 5112 , 5118 , 5278 

蟲

+ 

+ 
+ 

RFB 

+++ 

+ 

BB 

+ 
+i• 

ALS 

4• 

+ 
++ 

指 anthracnose; RFB 獄 Rhizoctonia foliar 
ALS =主lternaria leaf spot. 
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Bacteria1 1eaf BPot and dieback of Ce忽tr單sema spp. ln 1980 an桂
l會81 ， a previous1y unreported Ieaf spot a終d dieback of young 事rowth w唱S

detected on accessions of 主﹒控笠站起盟袋，三.位旦控泣，今旦控笠空公主­
Z主區性豆豆豆豆 and 豆豆豆豆豆豆笠堅 spp. at Quilichao 發nd Cariamgua. At 
Quilichao. leaf spotting an挂 dieback appeared to 草reat1y reduce yield of 
pro租給ing accessions of Ce旦旦盟錢送 sp. CI從 5112 ， 5118 and 5278. This 
disease , ho啞eve室， was less severe in Carimagua. A bacterium was 
consistently isolated fro臨 affected p1ants and was i是entified as a 
species of Ps且至盟盟主呈﹒

The first sy種pto臨s expressed were w主ltin草 of young leaves an是
terminals and chlorotic spottin囂 。玉器ature leaves. You室主事 Iesves an益
ter彈ina1戀 beca揖e partis11y or completely necrotic and dieback 是eveloped.
on 祖sture leaves , chlorotic spots beca回e necrotic and we宮e of varyin草
size and shape. Leaves were often crinkled or 這istorted.

A11 1s01ates of the bacte主主給揖 cau8ed wiltin囂， di‘aback and necrotic 
spotting of four-week old p1ants of 車主且終監 spp. 1n patho皂白1c1ty

tests. The bacterium was a180 found associated with 發eed of CIA室 5112

and 5118 at 1eve1s of infection ran草1ng from 8 to 32%. 

聽i車h susceptibi1ity to bacterial leaf spot and dieback appears to 
be restricted to acce師10ns of 豆豆豆豆豆要ema sp. CIAT 5112，到的， 5277 and 
5278 which are similar morpholo串ically. A1though it has been 1s01ated 
from 軒ce細心肘。f five other 監控把您盟主 spp. ， few accesslons are 晶。re
than s11草htly affected. 

R.hizoctonia foliar bl1ght. 1n the past , Rhizoctonia foliar b1ight 
(RFB) was consi桂ered a 臨inor d1sease in Carimagua occa8iona11y attacki綠草
坐坐坐起 and ~!acroptiliu~. Since 1980 , however ，挂FB has been ob帥rv甜
甜細 important disease of 些悠控呈錢毀性單位主坐盟 in Cari喘息ua.

Observations and rating of RFB in two Centrose臨a bra積ilianu盟
plantings 蜘re 臨de each 血onth 如此海 1981. Levels'were found general1y 
high early in the wet season but decli給ed as the wet sea80n progressed , 
with 1αwest levels of damage be1ng recorded to date 1n September. 
Exceptio悠悠 were 5173 where dama草e increased an是 5367 where damage 
re泌ained at a low level. Because rainfall and , probab1y , relative 
humi是ity increased , as disease level decreased , and because RFB i8 
favored by hi惡h humi益ity ， climatic con是itions fai1ed to explai犯 the
dec主ease in RFB. 

One poss1ble exp1anation is an increase 1n the population of 
副主持在oni錄ts of 主﹒扭扭主主 1n soi1 and on foliage whicb 自是uced the 
popu1ation of the fungus. A study of natura1 antagonists of Rhizòctonia 
has been initiated. High populations of 主且也盟主盟 spp. ， kn諾言一一一­
anta囂的ists of 莖﹒更歪扭泣， have been foun是 as早已長聶聶 with s011 an丑聞
泊的制 fro級 plots of Q. br經斗按豆豆豆制th reduced RFB. 1n add1tion , 
va玄ious fungi , bacteria an社 actino也ycetes have been isolated. 
Antagoni個 tests 叫th these "恥室。-orgam.sms 祖d K. 扭扭草綠re planne化

being 誼ade on the pathogenicity of varíous 
from C. bra翁i1ianum ， Des盟odium ovalifolium and 
一一一一
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fr棚些錢能迪是扭扭也絞盡。旦旦旦蛇控琵翁pp. 在1工 four isolates of R. 
且按盟主 from C. br控泣起旦旦 were pathog間ic to ←恥ek-old seedlings of f . 
控盟位主空間，豆，路垃給憋旱的學 and C. 盟位笠笠~史 5065 (Table 13). They 
蜘re a180 pathogenic to five cultivar8 of 且對紹垃主組翅紅豆豆﹒ Isolat師
from D. 里拉拉拉蛇咬胎re 9li皂ht1y pathoge綠ic t。但巴拉皇室更生卻P ﹒ an是
互接送已扭扭諸位主呈﹒ Four isolates fro級主論經且堅些汪紅話" however. 
were variable 1n patho惡enicity.

Reaction of C經立投旦旦發隙. to isolates of Rhizoctonia s01ani 
from Centrosema brasilian\產區， Des器。diu祖 ovalifoliu祖 and 
Pha豆豆苗豆茲在至于一…一一一一…一…一…

13. Table 
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告終涅盤盟 spp.
主ccession No. 

• 
÷一枷 +•• 
+ 一輛 +t司令

+ -﹒恥令++
司令趟- +++ 

++1• 
++H卡

- -吋駒. +++ 
+++ 
++ 
+++ 
+++ 

血，

+仰申

• 
一，

+++ 
++ 
++ 
++ 
++ 
++ 
++ 
+t• 
++ 
++ 
++ 

+++ 
+++ 
++呵，

+呵，

++++ 
++++ 
++++ 
++++ 
++φ 

++++ 
+++ 

438 
5055 
5062 
5065 
5173 
5178 
5184 
5234 
5247 
5369 
5372 

輪“學

+ --

19串o.

5372 , 

Huila 串起6 ，

1 Isolat制 from 些主主主osema bra茲趕到m CIAT 5178 , 5211 , 5369 , 
2 ~ar~magua 

Isolate懇 from

Isolates from 
foliage of !..扭扭泣起 Restrepo 1會剖，
roots of P. v泣盤到全 1 ， II 

• Diseases of An是ropogon gayat車站8

單.hvnchospori‘五m leaf spot. Studies on the effect of 
Rhynchospori毛主髓 leaf spot 紋路) on yield of 主﹒島位坐豆豆 both 叫th and 
without 囂玄azil草草 coτItinued this year at La Libe玄ta丘， Vi11avicencio. 
Results from the 1弱。 harvest sh榔'ed no effect of RLS 的 yield of A. 
車笠皇思主(Annual Report , 1980). The second harvest was taken in August 
this year (Table 14). ln the me是11屆l stockin在 rate plot , no significant 
differences were found among the four treatments. Although the highest 
level of RLS lesions wa9 found in the treatment without grazing and 
fungicide , it was as low as 8.3 lesions per 100 le過ves. As RLS was 
present as foci of infectio忍， further evaluations during the year 臨ay

show higher levels of infection. ln the hi臨h stocking rate plot , the 
ungrazed treat祖ents significantly outyielded the grazed treat臨ents;
h曲申ever ， there were no differences between treatments with and without 
fungic1de. The RLS level in this plot wa發 extre祖ely low. 

, 

量。4



車ffect of 訟，ynchospori晦 leaf spot 0教金碰扭扭矗豆豆做主鉛盟﹒
蠶srvest Au較1St 堯. 1981. 

14. Table 

Lesio室主習。.E哩。isture content 
(%) 

Dry we;!.ght 
氫按:

Treat當時nt

車 .3

2.0 
3.0 
2.0 

主6.9

53.8 
43.9 
38.9 

361 a 
425 a 
432 a 
379 a 

E生edium stocking rste 

Without snim. 益 fung.

Without anim. & with fung. 
With anim. without fun車﹒
With ani揖. & fung. 

1.3 
G 
O 
O 

53.3 
5串 .4

55. 。
52.7 

238 b 
273 ab 
1'35 c 
草8 c 

Ei盡h stocking rate 

Without an1m. & fung. 
Without an1m. with fung. 
With ani:臨﹒ without fung. 
自1th anim. & fung. 

Harvests will continue every tw官 months. Sa都ples are also being 
taken to determine forage qual1ty. At present. 1t appears that RLS is s 
minor disease of A. 且旦旦盟主﹒ lt has been detected on A﹒脫經坐呈 at
other sites inclu是 ing Carima鑫ua. Quilichao and regional trials in 
various countries. ln al1 cases , only a few spots.have been found. In 
additiot盞. studies are continuing on the i是entity of the !~hynchosporium 
which attscks 主﹒直至說獄里 snd its relation to 必ynchospori棚里E:1圭亞e which 
attacks r1ce. Isolates of the fun車1 是ire being collected fro觀 both.
Cros忍耐inoculation studies will be 血ade later this year. 

Effect 01 Different Le神'e18 of Vsrlous Fertillzers on the Resct10n of 
tropical Forages to 工nsect Pests sn是 D1sesses

The effects of fertl1ity on disease development snd resistance 
crops has received 詛uch attent10n 1n the past. D1seases caused by 
bacteria , fun島主， nematodes and viruses have been shown to be affected by 
ferti11zat10n. For various pathogens , ev1dence has accumulated that 
increas1綠草 levels of potass1um re這uced disease levels , wh11e increasing 
levels of nitrogen 1ncreased the級.

1n 

An experi臨終nt was set up 1n Cari銀agua 1n May to determ1ne the 
effect of different levels of var10us fertilizers on the react10n of 
trop1cal forages to d1seases and 1nsect pest!客， 1n col1aborat10n w1th the 
Entomology Sect10n. 當1th the except10n of 台泣扭竺且也臨終錯且 438 ，
d1sease levels are low, and trends 1n the react10n of diseases to 
是1ff肘ent fertilizers are not yet obvious. For 豆﹒紹臨終學旱的惡， the 

105 

•••• hCBD 

-ER--­GEHE 



highest levels of Cercospo玄a 1eaf spot were found 1n zero Mg an吾 high Ca 
treatments while the highest levels of 竄hlzoctonia foliar b1ight were 
observed in the zero S treatment. It i是真 a1so planned to assess the 祖.ost
important problem, either disea怒錄 。主 pest , 1n each fora車e at each 
fe室t11izer treat輸ent 1n c011aboration with the Entomo10皂y Section. 

$urve~()f D1seases and Pests of Native and Naturalized Legumes and 
Grasses 

Per10dic surveys of diseases of native and naturalized legu臨es and 
grasses are being 毅ade in various sltes 1n Colombia an是 other countries 
to 惡ain more infor西ation about the ran草e and types of pathogen翁 that may 
affect tropical forages. 1n Central 寇軍三是 South 孟晶erica collections are 
being made for path油genic1ty tests of isolates of C01letotr1chu1Il spp. 
mainly from Stvlosanthe~ spp. 1n Colombia. 

classificat10n of Díseases of Tropical Forage Plants 血ccording to Host 
錢立主旦旦立

During the past year information was collected and collate品 on

注iseases of tropical foτage plants. The 四ajor sources of information 
were the Co酬。nwea1th Mycolo惡ical Institute，的cologica1 and 
Phytopatholog1cal Papers , Host-Disease lists fro阻 as 臨any tropical 
countries a8 possíble , including Asia , Africa , Australia , Caribbean , 
Central America and South 孟晶erica ， and misce11aneous papers on the 
microflora of various countries. This 1nformat1o泣 1s bein單位eveloped
into a ma線電站工 that sho綠1d provide useful info玄單ation to plant 
patholo華主sts and agronol訟ists working with tropical fora在es.

Seed Pathology 

Surveys of changes occurring in the microf10ra of 且﹒主益且必是自e是

‘ 

• 

in Cari臨絲毫1a and C工仗-Qul1ichao continued during 1981. Surveys ~ 

conc叩trated on 生設笠皇旦控里卻P﹒的ich are noted for aflatoxin 
production in seed. After a two胸year survey in Carima草ua it was foun社
th試 the percenta車e of both gre棚 and dry 關吋 1nfecte挂叫的控盟旦旦lus

spp. increased toward the end of the wet Season an益 reached a 經axímum in 
the dry seasOn before 社ecliníng as the wet season progressε挂 (Figure 5). 
Cattle are therefore eating more seed at the time when most seed 1s 
1nfected with 位聽話泣話里 spp.

Ten different species of 經做錯泣起呈， including four potential 
toxin producers , have been isolated from seed since May 1979 (Tab1e 15). 
經控泊位lus 怠盟主 and A. 娃娃笠盟恕， both potent1al toxin pro挂毛主cers ，
were most c.o總部的11y assoc1ated with seed in Carimagua (Table 15). 
約alysis of toxin production by isolates of both 主﹒紅紅旦旦 an是主﹒
且投位坐單純的ciated with 立﹒錯位旦旦 seed 1s 1n pro車re齡組
c011，率已。ration with Universidad del Valle. 

重轟轟
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Table 15. Species of 坐監單位接呈制制ciated with 甜甜。f 豆. .!:錢主籃里 1n

Car1magua. 

Spec1es 室
、
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A. f1svus 
車. ochraceous 
皇，巫位正
是 f叫做控呈
A. terreus 
A. vers1co!or 
必錢受招生主
A. nidulans 
A. chevalieri 
A. ta訟ari1

74 
17 
4 
3 
1 
0.5 
0.2 
0.1 
0.1 
0.1 
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Biological Control of Spittlebug with Ento翩。自enous Fungi 

In 1警車0 ， a proje心t in col1al油畫at10n with the Entomology Section was 
begun on biological control of spittlebu串 with entomogenous fun車i ， 11主

立;2::;;E;rtrztz:1告會說:一tiZT;:281:2:立:話:訂立:前izm
Caril阻gl峙，每uilich帥， Popay函， Espin泣， from infected ny盟，phs and adu1ts 
of spitt1ebug and. from 80i1 (Tab1e 16). A se1ect1ve 酷edium was 
deve10ped to readi1y isolate M. 主且生經E延至全 from s011. ln addit1on , 35 
1s01stes were obtained from various count玄ies either by c011ect10n or 
request (Table 15). These isolates are be1ng evaluated 1n patho軍en1city
and 8011 8urv1val stu是1es.

Path陣gen1c1ty stud1e8 were made with 45 1801ate8 of Metarrhiziu祖
spp. on ny器ph8 and adu1ts of the spittlebug ~延至鈴泌坐坐呈 Lalle叫nd
on 虫但且認認坐主監控琵 in pots pl齡吋 in cages 1n the greenhouse. Data • 
was taken on death of nymphs an是 adu1t俗， reis01ation of fungi an這
develop動ent of adu1ts fro租 1nocu1ated ny當phs. A扭。混在 1so1ates there was 
a ‘;ide range in percent pathogenicity (Tab1e 15). 。至 45 iso1ates , 25 
we玄e rated as pathogenic. Two isolates CAR 7 from CarimaguI益， C01omb1a , 
and FL 11 from Austra1ia , were 100% patho草enic on both nymphs and adu1ts 
(Table 16). 

Stu是ies were a1so begun on th處 effect of 怠。11 infe酋ted w1th the 
most pathogen1c is01ates of ~et泛宣言hiziu.m spp. on nymphs e臨終rging fro聽
翁。i1. Plants of B. decu揖hens were estab1ished in trays of 
fun惡us-infested so11 with守志r is01ates of M. 里監控迅語e - CAR 1 , CAR 7 , 
FL 11 and FL 12 (Tab1e 17). Emerg終nce of ny甜phs was irregu主ar and low. 
This may 起e due to the methods of p1acing e車gs ln the 8011 and wl11 be 
furth給r investi喜ated. Patho皂enicity to eme主草ing nymphs of infeste桂 8011 
was high for CA鼓 1 and FL 11. 

E車，
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Pathogenicíty of isolates of 財經互昆主軍車草.! spp. to n~防8 and adults of the 時itt.1喃"8

Zulia colomblana. 

-
4
"
4

萬

A
R
a
R
L
Z

禽

。

3
t
e
o
3
6

。
“

3
3
7
3
0
7
7
3
o
m
3
3
0
7
8
6
6
3
0
7
7
3

日

3
-
3
0
3
8
6
3
3
8
6
6
7
8

08138153aoe856408oee35ee--3340680835851335l183 
Il--

里盟星星

0
0

多
，

5
3

55272 

"
欄
草

m
5
5
0
o
s

222552 

M間
泊
的
M
H
H
時
叩
H
M泌
的
叫
的
心
帥
帥
峙
的
帥
"
的

R
M
叩
郎
的
叫
樹
臨
時

Due to a lack of 凱且1table s1tes w1th h1車;h populations of spittlebu惡
durin在 the past year , there was a delay in settin草包p pathogenicity 
tests 1n the f1el是 Ho叩ever ， an experi祖ent 點as set Up 1n Car1magua in 
Septe晶晶er in an 1nfe討結 pasture of 主﹒旦旦旦經些單呈 and P . phaseoloideS. 
Sev帕拉的前詞。f M. 旦旦控.2p.主起~ selected on the basis of greenhouse 
pathogenicity tests have been applied to determine their pathogenicity 
to spittlebug nymphs (Tsble 18). 
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• 
Pathog閑icity to nymphs of spittlebug 包泣旦旦控些扭扭。f 8011 
infes t:ed wíth 也必主且必且必經悠悠必豆豆﹒

Table 17. 

Pathogenicity Emergence of Country of 
ori草1n

Isolate 
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The value of any fungus as a biol。在ical control a皂ent depend6 
only on 1t8 patho草en1city but a160 on 1ts surv1val and persistence 
the 的viro帥部t. Stud1e8 were therefore begun on 棚rvival on M. 
全監控望且是是 1n 8011. F1rst句，如rvival of 1s01at蜘 1n wet and dry 8011 
from Quilichao was studied under laboratory cond1tions i訟 petr1 plates. 
After three 酷的lths (Table 19) 28 1s01ates were readi1y re1s01ated fro敏
是ry 80il whi1e 24 1801ates could be rei801ated fro誼 wet soil. Fourteen 
1so1ates did not surv1ve in either 8011 lncluding three 1s01ates fro，益

Holland and five fro昆主ustral1為﹒ Of the four isolate8 orig1na11y 
obtained from 8011 , three did not surv1ve 1n Qul1ichao 80il. lt 18 
becom1ng apparent that the ab111ty of ~.經起且且是e to 拙rv1ve 1n the 
60il environment i6 just as 1血portant as its pathogen1c1ty to 
sp1ttlebug. Of those path。在enic i801ates selected for f1eld stu晶1es ， BE 
1 , ES 9 , MET 5 , CAR 1 , CAR 7 , FL 11 and RS 485 , al1 凱lrv1ved 1n both 
8011s w1th the except10n of RS 485 1n wet soil. Studies are cont1nu1n草
on surv主val in different 8011 types. 

not 
1n 

Secondly , studies were begun on surv1val of patho草e位1c isolates 1n 
the fiel是 in Quil1ch魂。 and Cari臨忽事ua. Seven pathogen1c isolates (Table 
l 吾) were used 1n both sites , and in Qui1ichao the 主solate Quil 1 was 
used as a contr01. Plots of B. decumbens were selected and treat阻ents
1ncluded four pasture cutt1ng發 at heights of 2 , 10 , 20 an是 40 cm , an謹
app11cat10n of the fu重Igi as powder or in 翁uspensio話 w1th water. Rate of 
applicat10n was 100 ~g/h~~?f rice/~ung~s 鹽ixture with a spore 
concentrat10n avera革1ng 10' spores/g of 盟主xture. S011 sa西lples w111 be 
taken each 攏。nth to assess surv1va主 of these fungi. 
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Entomology 

to pursue the following continued Entomol。在y research during 1981 
main objectives: 

To syste髓atica11y evaluate the 惡ermplasm bank fo玄 plant
materials tolerant or resistant to insect pests; 

a) 

bi010gy and popu1ation dyna祖ics of 
and 

insect taxonomy , 
important pests , 

to study 
the most 

b) 

regional tria1s for insect in to eva1uate germplas臨 inc1uded

damage in various ecosystems ‘ 
c) 

Basica11y , the Section continued studies on the ste咽borer ， st111 
considered the 臨ost important pest of the genu翁 StylosantheS; on 
spittlebu臣， the most important pest of several grasses; it complete垂
studies On popu1ation f1uctuations of the fa1se army w噹r種 and yellow 
aphid on 草rasses. It a150 initiated studies on the co曲唱?Onent5 of 
natural bi010事ical contr01 of spittlebu草 and false army w嘩r穗， especially 
in the Carima草ua environ臨終n主，

Pests of Legumes 

Stemborer 

Field evaluations have shown that m05t accessions of Stylosanthes 
捏捏旦旦呈詣， an是 some of Stylosanthes c坐怯怯呈. are badly affected by the 
stemborer 全控旦旦ia sp. This pest cau鞠s yield reductions 間挂帥kes
the stems b玄eakable under grazing , greatly affecting persistance of the 
legumes. 

The legume ~tylosanthes is 戀ti11 considere是 promisory hy the 
Tropical Pastures Progra盟 Thus ， studies on the 8temhorer were 
continued to better understand resistance or tolerance ohserved in this 
genu8 to the stemhoTer attack. On the hasis of previous studies , 
research was conducted this year to understan是 field resistance observed 
and to complete information concerning antihi閥i8 repo前斜拉圭﹒

經垃盟主主持制ies. R帥ults have 路hown clearly that the antihiosis effect 
of 三 c忽必位主 16 affecting 醋。re the biology of the progeny ∞盟土特 from

femal甜 reare是 on 三.盟且包括銬的strate than progeny ∞ming fro揖 males

reared on 主﹒最吸聽聽泣呈 suhstrate (Tables 1 and 1A). 

Stem ha玄dness ， a characteristic of several Stylosanthe~ species , 1s 
considerc晶 an i由Iportant resistance factor , which restricts the ability 
of the larvae to penetrate and bore the stem. A penetrometer was used 
to measure the de草玄 ee of stem hardness , and this was corre1ated to 
percenta惡e of ste聽horer infestation. Consi益e玄ing different ecotypes of 
五.則經空盟主立 and 立，主經汪叫車， it could be shown that hard肘 ones -
those with 說ore sclerenchy臨a -- present less st絡站horer damage. In 
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Table 1. Effect of food 削bstrate on the biology of the s扭曲。rer C至每位泣起 sp.

Female from Male from Sub紛trate No. e暮暮8 No , larvae No. pupae 苗。. adults Longevity 
accessions accessions {血esn days) 

主‘藍.uianensis S. capitata s. 車uianensis

CIAT 136 CIAT 1019 CIAT 136 41 29 28 26 已 .3

主 capitata 立﹒益uianensis !. guianens1s 
CIAT 1019 CIAT 136 CIAT 13在 25 18 17 16 5.0 
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Table 1主 Effect of food substrate on the biology of the 的臨borer 鈕控拉拉拉特.

主﹒盟主空空坐呈
CIAT 136 

主﹒拉起坐監豆豆 豆﹒車坐車坐迪拉
CIAT 136 CIAT 13是 53 52 49 4息 6.9 
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contrast , softer ones -- those ~ith ~:s~_~clerenchym亂 layers …約uffer
攏。re ste租borer damage , with a r- = .83 (Figure 1).τhese results are 
consistent with last year's results. This year , two-year data were 
co盟pleted from a series of experiments on the effect of management on 
stemborer incidence. Records have shown that the association A. 
但Z恕盟三呈 ca時盟主主 i5 superior to 主﹒般皆控盟主主﹒盟駐法主主﹒ The 
parameters considered showed highe玄 reduction in number of larvae per 
plant , .percentage of infestation an這 length of tunnels (Tabl忽 2) • 
Grazing reduce是 incidence of stemborer 社amage ，每ug惡esting 囂。od re是uction

in stemborer populations unde玄 field con益itions 1n Carimagua (Table 3). 

Bu進worm

Special emphasis was 缸iven to studies on 0句iposition preference of 
the budworm 主扭扭坐立性監控泣呈 (Cha的研s). considering Styl闊的thes spp. 
an是全身必 sp恥， the tw明皂的era most affected by this insect. These 
stu益主e忽 sho內.ed that the females oviposit according to the nu阻ber of 
inflorescences available. Con發equently ， hi在her oviposition occurs in 
the outer parts of the branches wh主ch 1s where inflorescences are mainly 
found. 部的her stu卸車。如termine the larval da制約 of 呈﹒控結盟且主 in

立.空位組玉昆 sh甜甜的前 the estimat材也回ge caused by an infestation of 
one larva/inflorescence was related to the seed product1on capab111ty of 
the ecotype. ln 主﹒語且些主主 this relation was not so ev1dent probably 
because the seed production capability of the ecotypes under study i學
sim11ar (Figures 2 and 3). 
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Table 2. Effect of 帥帥ci抗吋 grass on the 1nc1dence of stemborer Calo位位組吟﹒叩 Stylosanthes 監控盟主泛﹒

Parameters 主 capitata S. cap1tata + ~. capitata + % reduction 
pure stand B. decu也Ibens !!. gayanus 1-2 1-3 

(1) (2) (3) 

0.20 a 
l 

0.17 ab 0.14 b 15.0 30.0 
28.68 a 22.51 b 21.57 b 21. 3 24.8 
0.32 a 0.29 sb 0.27 b 9.4 15.6 。
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Effect of grazing on the incidence of stemborer 坐坐旦且主主 sp.
O都 Stvlosanth聞單瓜組ta.

Table 3. 

% re是uctionGraze是Ungrazed Parameters 

30.0 
10.8 
24.2 

0.1再 b

22.87 b 
0.25 b 

1 
•• aaa 0.20 

25. 益主

0.33 

馳. larvae/plant 
% of infe發tation
τunnel len囂th (c祖)/p主ant

Means of the row followed by the same letter 逞。 not different 
significantly at P = 0.05 level (Duncan) 
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磁
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Exlernol zo.. 

Oviposition preference of 荳空盤竺呈主望您的推 (Chambers)

on 是ifferent co泣ventio訟a1 zones of branches of 
$tylosantheg 且已組組 and Zorn捏捏旦殷紅車 plants.
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Ecotype每

盛道 Z I咐盤盤 S.C叩H帥

Esrlmared reduction in seed production of different ecotypes 
of s. 亞延盟主主制ld Z. 扭延些且是， with an infest削ion level of 
1 larva/inflorescence. 

In order to determit這e the critical 1evel of damage of thls insect 
in a 惡iven ecosystel楚， it 1s necessary to consi是er the specie紹， seed 
production capacity , inflorescence size , and flowerin露 time. On such 
basis it 1s possible that the 1055es in seed production caused by 支.

全盟竺旦旦臨y be s11ght in ear1y flowering plants with good seed 
pro是uction capacity and bi草 seed heads (e. 單.， some ecotypes of 呈﹒
￡訟挂笠旦) • 

Figure 3. 

• 

、

Desmodium ova11folium 

Pre11minary experiments to study possib1e effect of ferti1ization 
on pest incidence were initiated this year in Cari祖a草ua. The experi珊ent
was set up 閻公izíng D﹒紹給話結些旦的是 four dífferent fertilizatíon 
levels (Table 4). Results showed that high N content (com瞥 lete
ferri1ization) and hi草h P content in the tissue had higher Crisomel1dae 
damage. on the ba給 1s of these pre1i混inary result悉， another experiment 
wi~h promising plant 祖ater1al was set up in 0玄垂er to better understa制i

the relat10nship between fertil1zation an品 disease and pest inc1dence. 
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Differences in N and P content in fo11age of 旦﹒且已延且必旦 with
four fertilization levels and d1ffe玄ent 益egrees of C玄1somel1dae
damage. 

Table 4. 

Nitrogen 

h虫草E
Hoderate 

No damage Fertíl1zation 
level Severe 

1. 80 a 
1. 77 a 
1.82 a 
2.28 a 

Phosphorus 

0.127 a 
0.15岳 a

0.157 a 
0.152 a 

in the rows do not dlffer s1單純ificant1y

Pests of Grasses 

設拉拉拉汪辜史性主車里拉坐起立主編坐授已盟主主且也証主)

During 1981 , the attempt to character1ze the dal設age of spittlebug 
at d1fferent sta車es of its 11fe cycle wa8 1ntensl主1ed. Research wa8 
conducted 1n Car1magua and Quil1chao un益er controlled con是itions. The 
expe玄1ment~這 atte血pted to stu益y the feeding preference of spíttlebu在
nymphs in four grasses , and to characterize the damage of ny祖ph翁， adults 
a吋吋ults plus nymphs ln three grasses: B. h些話主且呈， B. decumb的8

an益主﹒孟缸里且呈﹒

Results showed that adult da盟age 1s always more severe than nymph 
damage even when its mean adult population 1s 1e終s than the nymph 
population (斜斜凹的. 至‘主監單位盟主 sho..ed the hi在hest y1eld losses as 
we11 as 閥割，bers of dead p1an笠翁. 主 h盟盟主且a and 主﹒益笠聽話 presented
10wer y1el位 1osses. Recupcration (re草玄cwth) in 章. decu酒bens was s10 .. 
(more th酬 9日品ays) while 111 是 hu說且設已呈 it "'a5 f制主可Ue 言。 its
natural condition. 1n reference to 主，主位坐豆豆， yield ..a5 affected 
although the sp1ttlebug population was 110t high under th1s controlled 
situation (Fi在ure 品). A 惡eneral conclusion of this stu社Y is that 主﹒
坐法些設昱 i5 the most affected grass , being c011sidered h1gh1y 
5usceptible to spittlebu囂， 主. ht哩法拉拉念 15 tolerant , being able to 
support high insect populations during long pe玄iods. Because of its 
ability to produce llew shoots rapid1y , this grass 1s able to recover 
f主om spittlebu惡 attack.

i' 

,e 

‘. 

1.75 a 
1.岳 7 a 
1. 71 b 
2.05 b 

S11孟ht

1. 74 a 
1. 71 a 
1. 74 b 
2.13 b 

l .79a1 
1. 74 a 
1. 71 b 
2.18 b 

電
A

舟
，
恥
、
d
'
u
a

0.125 a 
0.147 b 
0.144 b 
0.142 b 

0.121 a 
0.146 b 
0.145 b 
0.14晶 b

0.125 a 
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A' l1oyanus 

Fora惡e losses of three grasses (above) caused by h1gh 
infestation levels of Nymphs (N) , Adults (A) and Ny種phs and 
Adults (島主) of sp1ttl給草地話結呈￡思主盟主經星. under controlled 
conditions. Mean nu阻ber of 1nsects found per treatment 
(below). 

8. lIumidico抽B. d8cumbellS 

Fi在ure 4. 
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In ∞ntra肘，主﹒車里Z呈現! 1s presently cons1dered a ba益 host to the 
spittlebu車﹒ Th1s 1s possibly due to 1ts growth habit which 1s defined 
as erect. for盟ing compact clumps w1th its many 鈴組s. and/or the hairy 
condit1on of the stem秒. especially 1n the1r lower par幸. A溺 a result of 
these characterist1cs and other筍. the res1st制ce 且echani棚 in 主﹒轟絞全盟E
1s defined as antixenosis. 

Feedin草 pref盯臨ce studies of spittlebug nymphs have 鉤。wnB ﹒

愁沒拉拉已呈蜘 the 1110就 preferred and A. 且笠型號 the least preferred 
(Figure 5). 堂'hese results are 1n agree輯ent with results of field 
evaluat10ns (1nsect infestation) of seve玄al grasses from the germpl制m
bank. During th1紹 year prel1minary studie忽 were carried out with four 
gras帥傘，主﹒曳的校學呈，主 hum話語且呈，更﹒按主益主且必車制1 主﹒聽yanu笠-
The internal structure of ste自s and their degree of hardness was studied 
1n an atte祖pt to find 創立 explanat10室主 for the 尋e車ree of susceptibility , 
resistance and/or tolerance to spittlebug da且必草e.
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The thíckness of the sclerenchymatous tissue was measured. It i5 
composed by 1ignified cel1s which make the stems harder and 81so give 
島。od protection to the vascular bundle. Results showed (Figure 6) that 
主﹒車坐到主主 has those characteristics in contrast to the 旦間坐起已呈
specie怠 studied. In ad挂ition ， !.島亞結盟主 presents 閥veral leaf sheaths 
around its erect ste臨s that 取ake it difficult for youn草 ny觀phs to feed 
on them. 

Fleld surveying of grasses across Colombia has continued ln order 
to understand one of the 臨ost important natural biocontrol agents of the 
spittlebug (Table 5). In collaboration with the Plant Pathology 
Section , pathogenicity of 位ght native strains of 暫住主必但主單 spp. have 
been tested uslng nymphs and adults of Zu迋是扭扭銓益服﹒ Preli血inary
results lndicate that under control1ed conditlons it 1s possíble to 
obta1n 100% control of nymphs and adults. The 1mportance of this 
finding 1s that it may be pos必lble to help natural environ揖ent by 
spraylng useful entomo草enous fungl to re是uce splttlebu皂 populatlons.

on Pathogeniclty of different ls01ates of 接連tar hizlu臨 spp. 
nymph發 and 斜ults of 缸瓦車旦控些設昆主﹒

Table 5. 

Fatho揖enicity

Nymphs Adu1ts 
Host Or1gin Isolate 

100 
83 

100 

83 
33 
50 

100* 
16 

發 Natlve strain hlghly pathogenic to different stages of spittlebug 

a t 
垃

c

彷
念ce

ef '
趴
b
U
戶
乎
?
晶

a 
e VLu ac L

U
4
扎

-h 
aMMW mMm amae --d b-o m-t 

h叫
一
船

。
一
e

c
一
位

Life cycle 油ldies of the spltt1ebug 些其是
comp1eted (F1審ure 7) , and stud1es contlnue of a 
nymphs and adults. 

旦旦旦乏必主且

Studies on population dynamics of this insect contlnued. Figure 8 
shows populatlon fluctuatíons in 金會主!!l空空旦立 in Carima草ua. Aphi吐
population increa銘es rapidly with the flrst showers , reaching peak 
numbers when the heaviest raínfall occurs (May , Jun袋， July). At the end 
of the wet season , the populatlon begins to decrease reachln車 the lowest 
numbers durin草 the dry 諮eason. 工 t was found that a high stocking rate 

123 

50 
50 

1 岳

33 
在3

33 
100* 

33 

些單位盟主是 spp. - adult 
h位主 spp. 也 adult
Aeneolamia reducta - adult 
Soi1 - Carimagua 
些把且想起 reducta - nymph 
經些且盟主主監訟法主- nymph 
些單公到豆豆豆虹且主“勾當學h
監位主推且戰車- larva 
Zulia colombiana - adult 

Be1ize 
Brazil 
Colo訟.bia

Colom.b ia 
Colo緣.b ia
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Colombia 

B 1 
E 59 
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(4.4 animals/ha) duriI軍事 June , July and Au草ust gave good control of 
aphids in comp為rison with the lower stocking rate (2.2 ani甜als/ha)
(Fi草ure 9). 

8 -15 Dall 

AduH 

LIFE CYCLE OF 

Zuliø 1:0紛紛biana LALLEMAND 

Nymph (5 In車，暐防}

E嘻嘻

〈立，

Figure 7. 1.ife cycle of Zu挂至 2控史語里1.a11棚and.

Also the effect of burnin囂。f 主﹒蓋全Z里盟主 dur1ng the dry 帥品on

• 

司島

(January) on aphid population was stu益ied. This practice kept the ~. • 
車里Z旦旦旦笠 paddock practic也lly free of aphid lnfestation during the yea室，
in co臨par1son with other practices studled (Figure 10). However , 
bun三ing should be considere這 carefully when the grass 1s associated with 
a legume. 

Germplasm Evaluation 

Evaluation of entrles in Cate息。ries 工， 11 and 1 至1 ， as well a8 in 
regional trials , continue逗 dur1ng the year. As 1n the pas缸， εmphasis

was place是 on the most i祖portant insect groups already 社efined as a) 
chewing and b) suckin車 insects. As a result of the syste認atic
evaluation of 惡ermplasm ， the 盈ost important 草roups affecting plant 
material in different ecosystems have been defined (Table 6). 基ased on 
insect-plant interaction during the wet season , an是 in order to better 
approach the evaluation syste鈕， 是ifferent evaluat10n schedules of legu拯銓
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Table 6. Importance of different groups of insects* in 玄elat10n to 是a瓢a串e caused on legumes an拉車rasses in variou5 
ecosystems. 

Ecosystem Stylosanthes Zorn1a Centrosema Desmodiu錄 PU也raria 缸ldrop080n Brach1ar1a 
ill.: !!.2缸， m . ill.: S盟， ill.: m . 

Brazil (CPAC) 51 +H 81 + 81 + 51 +H 
W.11-是玄ained 1sothermic Cl +H C1 +H C1 ++ Cl ++ Cl +++ 
S串vanna叫Cerrado SB + 

B留+ BW + 

Cari說agua 51φ++ 51 +++ 51 +++ 51 +++ 
官ell-drained C1 + Cl + Cl ++ C1 ++ C1 +++ C1 + F耳C++

isohyperthermic SB + LM+ A + 
.，車van泣a-Llanos BW + BIi + 

Venezuela S工+++ 51 +++ 81 +++ 
(El T1gr.) CI ++ C1 ++ C1 +++ 
W.ll-drdned 5B + 5M +++ 
isohype玄thermic 車W 令

savanna-L!ano詔

Peru (Pucallpa) 51 +++ 51 +++ $主+++

Seasonal semi-evergr信en forest CI +++ C1 +++ C1 +++ CI +++ FBC + 

• 51 總 sucking 1nsects; CI 抱 ch.wing 1n關cts; SB 甜的@的。rer; B盟總 budworm; FBC - fl制 bettle (Rasp盯); 1M. leaf miner; 
A 純 aphids; SM Q spider mites 
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gerlllp工as研 were defined , An intetlsive one at theεn泣。f thc \V"e t season; 
two durillg the dry season , énc when the 80il 18 sti11 ffioi8t , and the 
other Ìll the midrlle of the dry 8e::8011.τhis js tase益。n th" necessity 
to have a better understandi刮起 01 plant perfOrl:'XiIl C紛 when pl之Jilts 息。 into

the dry periùd stres忌， dt. rin缸 which. accor吐ing t0 the stratcgy of thc 
Program , t Íle animal is suppose<i to t:.tj lize the legume a 怒 the main sourC t; 

υf protein. 1n this way t t.e SectioH expects to be a 1:: 1e to better 
apprecíate 10 the future tbe 10'污 ees caused by inscct 益amage dur主ng this 
critical perio益。f tbe year. 

• 

Preliüi仁:ary 巳stimatíons werè 益。nE of lOhs"b cau8cd by chewing 
i11肘C甘心rison叫id制) in five forε於 1月間帥，豆，主盟主旦旦旦， z. 
主旦旦訟泣笠，但旦旦旦訟法酷性竺空泛，全校但也豆豆豆 fol主些部通 ζ哈巴拉圭
必逆竺位主必虹口約10 7). Results sbowed th泣的紅 estitr-øted losses (or 
cach level 01 益emage in thc 己 íffèrept legumes un益eγevaluation were vcry 
vâ -r iable .amon在 plant specics and >i Hh re給pect tιléöf-stem r~tio and the 
time when the í? stínwlíon \\:':'$ madc. Further 后 tH社ies will be done to 
ímprove this ne \J rnethodology . 
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Table 7. Dà岫ge categori間叫ed in evaluatlng chewlng insect da阻ge (Crlao關e l1dae) and 帥ti阻吐ng finà1 y1e1d reduction 
。f f1ve forage 1e串umes*

Degree of damage 1 -宜。 dama草e 2 - S11gh金 3 扭扭。是erate 4 - S制lere
% foliar area damaged 0 .0 >0關10 >10相關20 >2日

f1"abield reductiQn (kg DM/ha) (%) (kg DM/ha) (%) (kg DM/ha) (%) (kg D削7h，，) (%) 

豆zD.,. capitata 0.0 。'。 >0- 串5.4
1.tifol1a 0.0 0.0 >0- 51.1 
ovalifol1um 0.0 岳 .0 >0-15會.串

bpubescens 0.0 0.0 >0-135.4 
P. phaseoloides 0.0 0.0 >0-199.8 

>0-3.3 > 85.4-170. 會
>0輛3.1 > 51. 1-102.2 
>0-5.3 >159.8-319.7 
>0-6.毛 >13主 .4-270. 會
>0-7.9 >199.8-39會 .7

>3.3- 岳 .6
>3.1- 6.2 
〉主 .3-10. 垂
〉聶 .4-12.8

>7. 9-15.8 

>170. ♀ 
>102.2 
>319.7 
>270.9 
>3會9.7

> 6.6 
〉昏.2

>10.6 
>1 2. 8 
>15.8 



Forrage Bre學dil盟軍 Agronomy 

Thís Sectíon has responsibí1íty fo宮 1nitía1 agronomic 
char缸terizatíon of new 1ntro益的tlons of 銀色史悠豆豆益笠里組里，坐坐挺泣主呈
spp. ，都6 扭且認且磁盤盤m and for bree挂1ng and genetic stud1es wíth 主，

直坐設豆豆 and Stylosanthe! J\坐位旦豆豆﹒

Grass Introductions 

Durí均 1981 ， co犯tinuing observatio酪借閱姐de on 虹笠峰是說 spp.
and P. max1盟ltt1 acce級síons established at Cari臨agua 1n early 1980 (Ann輪l

Report , 1980). Per10dic rat1ngs of general plant health of P﹒盟歪扭盟
accessions (freedom fro盟 d1sease and insect damage) , vl囂。主， and 
leafiness show several accessions with suffic1ent promise to warrant 
more detal1ed agronom1c evaluat10n (Tables 1 an桂 2).

Two rat1n草s of earliness to flower and leaflness were 器ade 1n later 
1980 on 20 主﹒且呈主蓋亞主主剖開關10ns 1n a small pl肘， repl1cated tr1a1 
planted at Carimagua 1n early 1會巷。 (Annual Report , 1980). τhe 

access10ns exhlb1t a considerable range of var1at10n 1n both traits 
(Table 3). However , they did not differ 1n total fresh we1ght y1eld 
over s1x harvests between January and July , 1 會起 1. It has not been 
determined yet 1f this co11ection of 主﹒革望您旦旦惡ermplasm conta1ns 
useful variation not to be found within accession 621. 

留1th the recent arríva1 of important new col1ections of grass 
ger血，p1aSI鏈， the Sect10n w111 be de謹icating 1ncre，是s1ng effort to 1n1t1a1 
characterizat10n and seed multlpl1cat10n of these 油aterials. This work 
wíll be conducted pri祖arily at the level of small-plot , introduction 
garden at Q叫l1chao 朋述 Car11盟gua.

Table 1. 

CIAT No. 

664 
6岳5

667 
忌。16
6021 
垂297

6298 

Promlsin在史經星紅主主 spp.

主訟坐笠主且 sp.

B. br1zantha 
B. br1zantha 
B. brizantha 
B. brizantha 
B. brizantha 
B. brizantha 
l 可頁頁茲甘

B. 社ecumbens

accessions. 

Mean plant 
b,ealth rat1n星*

4.4 
4.2 
3.4 
3. 益

2.4 
3.8 
3.8 
2.6 606 (CK) 

Ran惡e fo玄 25 Brachiar1a access10ns** 1. 8伽5.0

會 Mean of five ratings from September , 1980 to August , 
** Tria1 1ncluded four B. humidicola access1ons. 
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1981. 

Mean vigor 
rat1ng* 

4.2 
4.0 
3. 岳

3.2 
再 .2

2.0 
1. 8 
4.0 

1.8-5.0 



• 
Table 2. Promising Panicum ~i鵬臨 accessions.

CIAT 話。. Mean plant Hean vigor Mean leafiness 
health rating* ratinE** ratin草**

673 4.2 4.7 3.3 
岳89 3.0 再 .7 5.0 

6000 3.0 3.3 4.0 
616草 4.2 3.7 4.3 
6179 3.8 3.0 舟 .3

的主 (Co咽。n) 2.0 1. 7 1.3 
622 (Makueni) 2. 在 3.0 4.3 

Range of 36 
accessions 1. 聶ω4.2 1.0-5.0 1.3-5.0 

* Mean of five ratin草s frot龍 September ， 1980 to August , 19在1.
** Mean of three ratings fro盟 September ， 1 會80 to August , 1981. 

• 
Table 3. Earliness an謹 leafiness of 今 Eay肌us acce個ions ， Cari臨ag儲.

CIAT 贅。. Mean earliness Leafiness ratin藍s**
玄念tin!F Sept. 1980 Nov. 1980 Mean 

621 1.6 2.5 3.5 3.0 
635 2.4 3.8 3.3 3.5 

6053 2.3 4.0 2.5 3.3 
巷口5主 1.9 2.5 2.8 2.6 
6201 3.0 5.0 3.0 舟 .0

6202 2.9 5.0 4.5 4.8 
在203 3.0 5.0 4.0 高 .5

6♀04 1. 3 1. 0 3.8 2.4 
6205 3.0 3.0 3.8 3.4 
6206 2.1 3.5 再 .0 3.8 • 矗立07 2.8 4.3 3.5 3.9 
6208 2.9 3.8 3.0 3.4 
6209 3.0 4.3 3.0 3.6 
6210 3.0 4. 島 3.8 4.3 
6211 2.8 4.5 3.5 4.0 
岳之 12 2.8 5.0 3.5 4.3 
已213 1. 4 2.3 3.0 2.6 
6214 2.3 2.0 2.5 2.3 
6243 1. 0 1.5 5.0 3.3 
Co訟posit 1.串 2.0 3.0 2.5 

'" Mean over two reps on two dates on a 1 to 3 (earliest) (latest) 
scale. 

州 Leaf1ness on a 1 tQ 5 (ster晦.y) “叫fy) scale. 

‘ 
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Breeding and Genetica 

些企涅盤盟主經扭扭

During late 1980 and in 1 警車 1 additional data were obtained fro阻 a

quantitative genetic 發tudy of replicated c主onal families fro觀 accession

CI主T 621 plante益 at Quilichao and Cari器agua in early 19息。 (Annual

Report. 1980). 

主nalyses 0重 varia當lce for the traits: 1) whole plant dry matter 
yie主益. 2) stem number. 3) percent 1eaf , and 4) 1eaf dry matter yle1d 
show that signlficant genetic var1at10n exists for a11 traits w1th 
moderate1y high estimate緣。f broad sense heritability (Tab1e 4). The 
genotype-10cation lnteraction variance components were statistica11y 
significant for a11 traits but were on1y about one-ha1f as large as the 
variance componenta for 臨enotypes.

' 

!!!): 

Esti血ates of mear嗨， heritabilities , and variance co臨ponenta
for four traits 1n 扭虹終結盟主經笠笠， CIAT 621*. 

Tab1e 4. 

主給龍江三
Gen. 喲Loc.

Var. 
Gen. 

Trait 

' 

Z 
E Mean + S. 囂

55.9 
2555.7 

50.6 
599.2 

9舟 .1

再333.6

114.8 
96 1. 4 

0.59 
0.5事

。 .69
0.63 

22.1 + 0.31 
1會 7. 會+ 2.12 
再1. 1 + 0.26 
75.5 + 0.80 

Stem 器。-
Dry wt. (草包Ip1)
% leaf 
Leaf D.宙. (gm) 

* Estimates based on two harvests of 200 c10nes with 
rep1icat10na at Car1magua and Qui11chao. 

** All variance co圓ponent est1mates significantly different fro訟 zero at 
the 0.0001 probabi1ity 1eve1. 

A high genetic correlation between total y主eld and 1eaf yield was 
found , while the genetic correlat101主 between total yield and percent 
leaf was essentia11y zero (Tab1e 5). Thu袋. selection on percent leaf 
should result in no chan草e 1n total yleld whl1e se1ection of 1eaf y1e1d 
should produce a correlated increase 1n total yiel益，

草eritability esti磁ate每 for fresh 當eight yield for each of f1ve 
harves主s between 31 March and 27 Ju1y , 1981 , at Carimagua , were 
moderately h1gh (Ta怎知 6). Due to a ne在11g1ble genotype-harvest 
lnteractio泣. the herltabillty estimate for total (or mean) yield over 
harvests was qu1te hi草h.

!-

sing1e-plant two 
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Table 5. Estimates of genetic co絮relations 扭扭紅盟聳立豆豆且也照 CI紋
621*. 

Dry 咐. (伊〉

Leaf D.W. (gm) 
% leaf 

Leaf D.W. 

0.88 

% Leaf 

0.07 
0.58 

Stem No. 

0.55 
0.24 

憫。 .43

* Estimates base是 on two harvests of 200 elones with two singl殺-plant
replications at Ca玄imagua and Quilichao. 

Table 6. Estimates of fresh weight yield and heritability for 
坐且必盟主on 轟旦旦旦旦單位主.T 6泣， at five harvests at Carimagua*. 

Harvest date 
(l會81 ) 

31 Mareh 
24 April 
15 惱y

8 June 
27 Ju1y 
OVer harvests 

Yield + S.E** 

3主 .1 + 0.75 
11 1.9 + 2.02 
110.8 + 2.07 
157.5 + 2.79 
137.7 + 2.18 
110.4 + 0.93 

Heritability*** 

0.58 
0.6事

0.69 
0.72 
0.77 
O. 事3

* Estimates based on 200 clones with two 翁ingle刪plant replie，益t1ons.

袋* Grams per plant. 
*** All genetie variance component estimates sign1f1cantly different 

from zero at the 0.0001 probability level. 

Percent protein and 經乏主~ digestibility were 齡組ured on 
hand-翁eparated leaf and stem fractions on two harvest dates at 
Quilichao. Significant genetic variat10n was found for a11 tra1ts on 
both dates exeept for pereent leaf digestibi1ity on one date (Table 7). 
鞋。奇iever ， estimates of 藍眼netic correlatlons between dates were erratic 
rang1ng from 0.62 to 研0.34 ， suggestin車 that the relative va1ues of 
genotypes for these 哇ua1ity characters are not neces路arl1y stable over 
seasons. Thus , evaluation in one season maY not ident1fy those 
車enotypes w1th high mean values over an entire year. 

主t Quilichao , plant hei惡ht was measured on two 益ates and 1nterr豆。通a
len草th on one 是ate 1n 1981. Both tralts showed moderate to high 
herltabl11ty , suggestin在 that selection should be effect1ve in modifyin車
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8). The data ind1cate that select10n on internode 
effective in modifying plant height as selection on 

Selection for decreased internode length should 
in plant hei在ht without affecting node nu組，ber or 

plant hei島ht (Table 
length shO\主ld be a5 
plant hei皂ht itself. 
re5ult in a 是ecrease

leaf number “ 

' 
!(1 

The data to date indicate that phenotypic variation for a number of 
traits in 主e 鑫呈Z豆豆豆豆 621 is predo甜inantly genetic. Thu袋， selection to 
modify these traits should be hlghly effective unless genetic variation 
1s largely 訟。忍耐additlve or unless a lar在e genotype-year lnteraction 
ex1sts. 

A more efficient method of leaf and stem separation was 
investi喜ate垂 in 1會81. Whole plants were pas發ed through a forage 
chopper , and leaf and stem fractions sepa玄ated by pass主錄在 a sa祖ple of 
the choppped material thro茲在h an air seed cleaner. Heritability values 
for percent leaf based on the air separation were not a8 hi草h as when 
based on hand separation of whole plant終﹒ However ， the decreased cost翁
。f 器echanical separations makes it an attractive technique for routine 
determinations of leaf:stem ratio忽.

主
乏
有

3有

i
i

主eaf and stem 主旦旦設立 perce認t protein and digestibility of 
fraction of 起坐怨怨旦旦懿控聽呈 CIAT 位1*.

空abl‘這 7.

Percent protein 

叫
一
H Gen. corr. 

bet. dates 
Mean + S.E corr. 

dates 
Gen. 
bet. 

E是ean + 5.E Date 

0.05 
0.70*** 5.3 + 0.10 

O. 岳2

0.5雪**10.2 + 0.11 其1-80

0.66*禽

Fercent digestibility 

叫-
r

corr. 
dates 

Gen. 
bet. 

Mean + S.E corr. 
dates 

Gen. 
bet. 

Mean + S.E Date 

0.30 
位 .82***47.4 + 0.46 

“0.3主

0.7會***49.5 + 0.26 Xl-8日

0.73*** 34.4 + 0.35 38.9 + 0.36 11-81 

* Estimates based on 20 clones with two single盼plant replicates at 
Quilichao. 

**, *** Genetic variance component differs from zero at the 0.05 or 
O.Ol probability level , respectively. 
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Table 8. . Estimates of means and heritabilities for plant height or 
internode len嘉 th for 起金錢路豆豆車位經望 CIAT 621 at Qui1ichao. 

Date Mean + S.E 草2 (2 reps) 2 H- (1 rep) 
i盟主豆豆皇lect.)

P1ant hei在ht (c臨}

工I -81 184.2 + 0.58 0.8是 0.72 
VIn縛在1 201.5 + 1.00 O. 吾吾 0.49 
Genet1c correlation between dates 摺鐘 0.59 

Internode Iength (3 measure瓷缸It8 per plant) 

VIII你81 25.6 + 0.11 0.66 0.50 

Internode length (1 點easurement per plant) 

VIIrω81 25.岳+ 0.11 0.53 0.3岳

stvlo甜位he每雖控股授主主

AI室主hracnose (Colletotrichum 起pp.) has proved to be 這e、lastat1ng on 
臨成立﹒旦控投控控制cessions. Breeding and genetic work 1s directed 
primarily at clarifying the 惡enetic bas1s of res主stance to anthracnose 
and developing enhanced levels of stable resistance. 血dd1t10nal studies 
of breeding metho益.o10gy provide 1nformation which ‘.111 fac111tate the 
han卓11ng and eva1uat1on of breed1ng materials. 

Genetic studies 

• 

• 

An exper1雪nent to stu是y genetic segregation for anthracnose reaction • 
in F, pro草enies of six /l tardío" x common crosses (Annual Report , 1980) 
was ñe~er satisfactorily established. Thus , data are on1y fragment乏真ry.

Ho管制缸， the 是ata obtained do suggest two i誼portant points (Table 9): 
first , that eva1uation of disease reaction on the bas1s of 8i綠草le plants 
(e.g.. in an F, populat主on) 18 n。毛 entirely re1iable. and disease 
eva1uation in se惡regating progenies should probably be 是elayed until at 
least the F。草enerat1on. when family p10ts could be established. 
Second. it appears that segregates with greater res1翁tance than that of 
either pa玄ent can be found within the FZ popu主ation.

k話坐旦真

A 10-parent. halfωdialle1 serie鈞。f cro發ses was completed durin車
1會81. Parents were chosen for superior survival in the field at 
Carí訟agua (prit盈arily anthracnose and stemborer resistance). The 

13轟
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cbjective of this crossin直 pro車ram 1s to 桂evelop lines w1th improved 
anthracnose and ste誼borer resistance co鵲起 ined with high seed yiel益It
16 ant1cipated that 1九 families from these 45 crosses will be under 
f1eld evaluat10n at C革主圭亞a在ua by the 1983 season. 
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Rating on a 0 to 5 (no anthracnose) (dead plant) scale. 
說a毛主ngs made August. 1981 , 11 months after transplant1ng at 
Ca主i誼a車ua. Data presented for F~ genotypes w1th three or more 
replicates establ1shed. 息

“紗- Hissin在 plant.

食

費看

空位經監控d. ln the 19紛扭叫“ Report the pos1tive effect of 
short悔過紋y treatment 1n hasten1ng flower1ng 1n n1ne S. 直uianensis
"tardlo" accession5 wa5 reported , with the practical imp工 ication of 
provid1ng a 51甜.ple ， effective method of reducing 惡eneration time 1n the 
bree益ing progra盟﹒ A subsequent experiment was conducted to deter種1ne
the plant a耳e at 1n1t1at10n of the short-day treat阻.ent which woul西
result in a m1nimum 這elay from planting to flowe笠1ng. Three "tard宜。"
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accessions wεre subjected to short-桂ay (9-hr) photoperiod f玄。臨 day of 
plantin囂。r from 4 , 8 , 12 , or 16 weeks after plantin臨 and flower1n臨 date
was recor益ed. As in the previous study ，電iifferences in earliness a髓。ng
accessions were found (Table 10). Also detected was a non伽recept 主V緣，
j uveni1e perio是 d之lring which see社lin在s were not responsive to the 
short-day treat祖ent. Passage of the j紛venile perio社 was del治yed under 
short photoperiod. The plant age at ioitiation of the short也往ay
treatmeot resultiog io minimum delay to flowering differed with 
accession , ranging fro給 4 to 12 weeks. It 18 appareot that no uniform 
treatment wl11 give maxi間Ulll earl1ness ac玄oss genotypes. Init1ation of 
short你往ay treatlllent at approxi訟ately e1草ht weeks after plaotin草 should 
S主ve a sign1ficant reduct10n in t1me to flower over continuous short-day 
treatme口t fro祖 planting or over no shortωday treatment at a11. 

甚至ethod of establishment. An experi阻ent was planted in 1981 at 
Quílichao aod Cari甜agua to investígate the effect of three establishment 
methods (direct 忍eeding ， transp1anted seed1íng忌， an忌 transplante社 rooted

cuttings) on gr叫th habit , yie1 忌. an益 persistence of 12 立.益必設哩哇呈
accessions. Since transplanting 1s known to mod1fy the natural root 

• 

morpho1。在y ， transp1an~ed or d1rect seeded p1ants coul述這iffer 1n drought • 
resistance , nutrieot extractioo or other 1觀portant root-relate社

characters. It will be of particu1a玄 interest to determine if an 
accession....est忽blishment 臨eth沿d interaction exist話. τhis findi室主息， if

significan主， would imply the avoidance of transp1anting in evaluation 
trials since the results of transplanted trials would not 玄ef1ect the 
true relative accession perforIDance of direc卜seeded plants. 

τable 10. Mean number of days to flower from planting or f玄。聽
initiation of short-day (9都hr) treat訟的t for three S. 
且已單單絡里 IItardío" accessio師@

Treatment* Days from Days from 1nitiat1on of 
plantin藍 short-社ay treatment 

Accession number Accession number 
1280 1283 1959 1280 1283 l會59

Control** 2S3.0
d

*** 
d 

194koo sa士5dcd abaa a b E 

~~?'~d 
組

163.5d -
。 202.5

c 163.5 175. 202.5c 
I73.G 5R:尪ac c 

b 

4 220.0c a 
187. C 5惡 .5a 15會.86.sb ~~~'?b 

8 208.0
c 115.0 14 1. 152.0 5事 .Oa 85. 

12 
a C 155. 71. 5a 51. 5

a 
71.5 155.5b 135.5社

16 183.0 1岳3.0 l岳5. 71.0a 51. 0a 53.5
a 

LSD. 05 
= 1事 .0再

* Age 1n weeks at co咽mencement of short-社ay treatme訟t.
的 Plants 草rown continuously under natura1 (+ 12 hr) photoper1od. 
的表 Treat僻的 means within columns followed by the same letter do not 

是iffer by t-test at the 0.05 probability leval. 
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Le軍ume Improvem棚t

Stylosanthes 玉皇E主主且正主

Selection was continued in F, 1ines established at Carimagua 
August , 1980 , from vi在~;~~;-F~"s~ie~;i~恥 of 伽 two crosses 1078 
(1ate x ear1y) and 101事 x199?{early x1ate>. The F, selections 
combined hi草h yields of dry matter and seed with resi話tance to 
anthracnose , stemborer and 益rou惡ht ﹒ ~ll !3 lines were grown in rows , 
and each 1ine was replicated twice. Preplãntin在 fert11izer broadcasted 
over the area wa發 50 kg/ha trip1e superphosphate , 100 kg/ha calcium 
carbonate , 100 kg/ha sulfoma皂 and the minor elements Mo , Zn , Cu , B. The 
aim was to se1ect under 10w but adequate fertilizer applications , those 
types most efficient in the use of nutrients. 

The extent of flowering was 是eterm1ned in a11 lines in November 
1980 , and in February 1981 the 器ost v1gorous plants were se1ected in 
each F? F1na1 ratin在s for vi息。r of a11 p1ants was done in 監arch 198 1. 

In botñ crosses , compar1sons between the F3.1i~e悠 and parents were 綴ade
in vigor , f10wering an吐終ee是 production ， aii位 these are presented in 
Tables 1 and 2 , respectively. 

τable 1 shows that in 1078 x 1019 , about ha1f the p1ants in most Fo 
l1nes an這 the higher yie1是ing parent 1078 had a vigor ratin草 of 3. 
Uowever , in v1gor rating 4 ，岳7% of the F令 lines had 16伽37% of plants 
with significantly greater y1e1是s than 9% of the p1ants of 1078. 

Table 2 show忍 that in 1019 x 1097 , and in vi囂。r rating 3 , half the 
F? 1ines had OVer 50% of p1ants with s1草nificant1y greater yields than 
42% of p1ants of the higher yie1社ing parent 1097. In vigo玄 rating 4 , 
there were no p1ants of 1097 , but 10.5-僻27.5% of plants of a11 F, lines. 
1019 was earlier f10werin皂 than a11 F, line發 in both crO$se每 a 註owever ，
t;ith re串ard to 5ee益 pro挂在五ction ， 車3% ~~ ;~ï;~t~d ïi~~s -~f~iõ78 x'löi9: 
and 4岳% of 1019 x 1097 , had si惡nificantly highe掌 seed p玄。duction than 
101雪， some lines 在iving more than twic緣 the seed of 1019. A11 F勻
selections showed hi草h stemborer resista位ce ， inherite是 main1y fr呂訟 1019. 
Anthracnose ",a5 not a problem in the F3 lines. 

F~ selections comprised single p1ants co祖bin1ng hi島h yie1ds of dry 
matter~and seed with resistance to stemborer and drought. There were 35 
Fo se1ections of 1078 x 101會 an社 106 of 1019 x 1097. This latter cross 
E盈ve markedly higher numbe玄s of pro盟ising 1ines than 1078 x 1019. The 
F,. populations from the F 0 se1ections were estab1ished at Carima車ua in 
Jûne 1會昌1.

Anthracnose resistance was evaluated in Fλpopulations at CIAT , 
Palmira , after inoculation with six strongly pathogenic strains. Ha1f 
the lines h忌d a mean of 車。% p1ants with a systemic 玄eactio戳， but the 
rest had a 血ean of on1y 20% p1ants with a systemic reaction. 工n a11 
lines. vi墓。rOll$ plants w1th a 10calize益 1eaf reaction were easily 
selecte莓，

~ 

學

ear1y 
x 1019 
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Table 1. Evaluations 叫做叫.magua for vigor and see.d production in F ~僻lections of 呈.=!位錢包 1078 x 1019 , March , 
1981. (Flo紛盯ing observed Nove帥肘， 1980.) 

No. P工ants 自o. pla.nts Vsi囂/。pr3 Vig處o/r 4 Early flowering Seed production of 
evaluated Line êva1uated 昔日 lant 14OS( P1azEC November 10 plants!line 

(%)* (%)* !2.: (%)* s: pure seed 

160 i 80.0 為 7.0 a 31. 0 a 45.0 b 2.42 abc 
182 2 會 1.0 50 ‘ o a 37.0 a 47.0 b 2.36 abcd 
182 3 91.0 53.0 a 6.0 ef+. 20.5 c 2.31 abcd 
168 3 84.0 29.0 ab+ 17.5 bc 26.5 c 2.64 ab 
172 會 86.0 53.5 a 23.5 b 27.0 c 1. 7會 cde

180 10 90.0 5咚 .0 a 15.5 cd- 22.5 c 3.02 a 
16屆 11 83.0 41.0 a 9.0 de- 21.5 c 2.11 bc卓e
115 12 87.5 3串 .5 ab+ 3且關 o a 24.5 c 2.40 abc 
188 14 94.0 58.0 a 2是 .0 b 40.0 b 3.01 a 
183 15 91.5 也7.0 a 1 吾爾 5 c 21.0 c 1. 71 cde 
144 l垂 72.0 28.5 ab+ 1岳 .0 c 26.0 c 1. 67 d. f+ 
165 19 82.5 41.0 a 11.5 cde- 26.0 c 1.46 è f+ 
166 1078 83.0 56.0 a 雪 .0 de 1.5 d 0.61 g 
159 1019 7雪 .5 2.5 b 。‘ o f 79.5 a O. 會9 f車輛

DMS 5% 3台 .8 12.5 8.2 0.71 
CV 39.87 32.31 12. 42 16.32 

1078 x 101會

+ = No difference from 101會- =苗。是ifference from 1078. 
Mean percenta單es f01主owe.d by the same letter do not 還Uffer at the 5% probability level according to Duncan t 5 M肛ltiple
Range Test. 
* % of plants on the bas1s of the number of ori車inal planεS. 
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Table 2. Eval叫tions at Ca叫抽gua f。當 vigor and seed production ln F~ 帥lectlons of 主 c錢且必是 1019 法 1097 ， March, 
1981. (Fl甜恍如車。bserved Novemb肘， 19串O. ) 

No~ plants No. plants Vs1g/ or3 V1go玄 4 Early floweing Seed product1on of 
evaluated Line evaluate是 80 g/plant 140 g/plant November 10 plan言s/ l1ne

(%)* (:t)* ~ (%)* g pure seed 

183 25 91.5 62.5 a 14.5 b 37.5 def 1.90 abcdef 
169 3日 惡為 .5 有3.5 bcde. 12.0 b 也色 .5 def 2.31 ab 
175 31 87.5 50.0 abc- 15.0 b 4也 .5 cd 1. 68 bcdef 
178 33 8會 .0 56.0 abc耐 18.5 ab 52.0 bc 2.24 abc 
l吾吾 3也 83.0 49.♀ abcd- 27.5 a 45.0 cd 2.06 abcd 
137 35 68.5 25.0 f 18.5 a 33.0 fg 2.4事 a
170 3倍 85.0 2會 .5 ef剖 12.5 b 4會 .5 bc 1.34 f g+ 
143 37 71.5 34.0 def- 12.5 b 也9.5 bc 1. 3串 efg+

158 41 79.0 54.0 abc- 16.0 b 56.0 b 2.05 abcde 
149 43 7為 .5 32.5 ef- 16.0 b 也3.5 cde 1.48 defg+ 
13會 也5 6會 .5 i會 .5 f當今 10.5 b 35.0 ef 1.37 f g+ 
180 4晶 90.0 58.0 ab蝴 14.5 b 25.5 草 1.58 cdefg+ 
l串串 47 ♀4.0 53.5 abc- 12.5 b 4位 .0 d.f 1. 也 9 defg+ 
168 101會 串4.0 6.0 g 0.0 c 84.0 a 0.99 gh-
148 10會7 74.0 42.0 ，主e 0.0 c 4.0 h 0.39 h 

DMS 5% 15.5 9.6 車 .8 0.67 
CV 17.63 33.36 9. 垂5 19.07 

1019 x 1097 

4令. 1退。這l1f f.r忽nce from 1019; 叫= No 注1fference from 1097. 
起ean percentages followed by the sa如e letter do not d1ffer at 乞he 5% probab111ty level accord1ng to Dunca袋 '5 Mult1ple 
Range Test. 
* % of plants on the bas1s of 乞he number of or1g1nal plants. 



主您自扭扭 E些主笠盟主

Previously ，主﹒坐立空空史主E.'l些 5062 P玄ovided a source of high acid 
tolerance in the cross C﹒早些空您也更 5052 x C. 些經且竺旦控 50岳2.
Additional 怠。urces of aci益 tolerance were SQU島ht by growing 135 
Centroserna introductio位B in pots of Carimagua oxísol for fou玄 rnonth翁，
有e po丘吉eceived rhizobium and the e司uivalent of a total 18 kg/ha of 
al1 essential nutricnts. At harvest , ac1d tolerance was evaluated on 
the basis of growth and degree of leaf yellowin且“

1、hc 玄esults presente社 in 1able 3 show that there was a negative 
cor玄elation between degree 0正 aci挂 tolerance and 且1 uptake. There were 
10 hi草hly ac 玉是 tolerant intro拉克.etions. mainly 主﹒ 更生主主旦旦生~旦m.

已valuation of ac泌 a以I Al tolerance wi主 hin popu工ations fro且 six C. 
扭扭訟ens c. rDS${;:谷. and thc eross C﹒把聳丘盟主 5052 x E.﹒提且反2位1空
5062 , was continued in ,sand culture and Ca玄íma皂ua oxísol. The sand 
culture solution contained a11 e諮sentia1 nutríent筒， with P at 0.5 pp'泣，
Ca 1 ppm and Mg 1 ppm; pH waS at 4.2 and Al 5 ppm 1n the fina1 
的periments. In f 主ve sand culture experíments. 3000 F? p1ants of the f . 

• 

位坐旦控皇的 C. 學位監笠認m cross 制re evaluated. 1n tnree of these 蟬
的periments. 2500 F? plants of fou玄旦﹒間性注ens crosses wεre a1so 
eva1uate丘.枷

Table 3. 135 Centrosema int主oductions classified for aci是 tolerance

after 島玄owth in CarirJagua oxisol and a re1ation between acíd 
tolerance and Al content of tops. 

Acíd tolerance rating+ 
and (其O~ intro這s. ) 

Dead (1 6) 

1 (30) 

之(79)

3 (10) 

Specíes +t and 
(No. introds.) 

C. schottii (10) 
C. l'ascuorum ( 3) 

c. virzinianurn (10) 
C. pubescens ( 5) 
C. acutifoliu取( 3) 

主 pubescens (49) 
C.p1umíeri ( 4) 

Cw rnacrocarpum ( 6) 
C. schie益eanum ( 1) 
Centrosema sp , ( 3) 

Four random 
introds. 

mean 是ry wt g1主里t*
(mean 其主旦控斗.:l

1. 04 (7 64) 

立 .03 (1 會8)

2.7在 ( 53) 

三 1 ， 2. 3 , low , medí帥. high acid tolerance , re附叫vely.
村干 Only main species 1i治ted.

Al f玄om each 玄eplicate.

* Least signifícant difference 0.45 (P< 0.001) calculated from 
analysis of variance. Correlation coefficíent bet毛"een Al and dry 
weight 峙。.會6.
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Table 4 gives the results of the last sand cu1ture eva1uation using 
4.5 ppm 車1. A祖on事 the 旦旦旦ose盟 parents ， on1y ~. ma丘且在對!'! 5062 
showed high acid and Al to1erance. This character wa8 transferred to 
20% of the 門 's of the cross ~. ~企是坐恆星 5052 x ~.思￡扭扭設盟"已2.
None of the F2 ' 斂。f the 主﹒主坐監竺迫 5052 x 5210 were hi惡h1y tolerant. 

Growth of Al tolerant 8elections from the various sand cu1ture 
experimen主s ， including the above experi訟ent F in Cari狙ag澤a oxis01 gave 
variab1e resu1ts. Up to 20% of the p1ants had poor growth and 
yel10win皂， 60% moderate 在rowth with some ye11ow1n囂，部主d about 20% had 
vi墓。rous green 囂rowth. The discrepancy between the resu1ts fro阻 san晶

cu1ture and Carimagua 5011 18 exp1ained by the fo11owin車 results fro巫

了elatively unifo主觀 F包 population怒惡rown and evaluated 1n trays of 
Ca玄imagua ox1s01. Tñe F勻 seed wa8 p玄oduced from acid t01e玄ant FZ 
selections grown 1n the CIAT field. 

1n the trays of Carimagua oxi801 the宮e were 100 plants of each F, 
1ine per t玄ay. Rhizobium wa8 a是ded ， and restr1cted week1y applications 
of e發sential nutrients given. Tab1e 5 give移 the resu1ts for acid 
to1e玄ance and fo1iar 1eve1s of N, Al , Ca , 紅皂 in 96 F~ lines of ~. 
控告拉拉呈呵 C﹒控單位主挫m cross and p前的主t5. A11 lines had re1atively 
10w A1 1eve1s , show1ng that san是 cu1ture se1ection had been effect1ve. 
Howeve史， only 10% of the lines had high tolerance ，是ue apparent1y to 
effic1ent Ca absorption , as indlcated by the h1gh Ca 1eve1. This 
character wa8 inherite益 fro盟主﹒但~堅pum 5062 , and should give the 
roots the abil1ty to extract the s種a11 a訟。也nts of Ca in acid subsoi1s , 
and 50 penetrate them deeply. Eff1cient Ca absorption was present to a 
lesser degree 1n the 75草 of 11nes with medium tolerance. The C. 
賠性恕控呈 parent 5052 品d 15% of the hybrid 1ines ha社 10w tolerance in 
the Carima草ua oxi怠。1 ， and a s1milar 10w Ca absorption , but a11 had A1 
to1erance. 

F
2
's and parents of 住且身經ma crosses Acid tolerance of 

in sand cu1ture. 
Tab1e 4. 

% populat1on h1ghly 
ac1d tolerant p1ants in 問圳經主

2, 3 
No. 
l 

Exper1ment f+ 

A
V
ζ
J
n
u
n
υ
A
υ
 

4onf-。67 
e 

132 

。

97 
3岳

98 
265 
201 

。O 
G 

250 
410 

(C.p)* 
(C. m) * 
(C.p) 
x 5062 
x 5210 

5052 
5062 
5210 
5052 
5052 

作
ι
q
ι

UvhDZ 

P < 0.01 
(8) z 

x 730.2是:

* 
tolerances , respectively. 
~ Cent且更盟主盟主主缸里王艷m﹒

主43

Sand cu1ture A1 level 4.5 ppm. 
1 ，立， 3 , 10w , medium , high acid 
C.p 謊 F終日您把~ l?蛤盟丘吧 C.間

+ 
+“學



Table 5. Acid tolera訟ce ratings and fo1iar levels of 話， A1 , Ca , Mg of 會6 Fo lines and par經nts of the C. 
E迎旦旦控耐 C. 監位監控控m cross 5052 x 5062. 

Acid tolerance Symptoms 腎。-yg/% Means 
ratíng and pãrents % N A1 ppm % Ca % M島

3 Vigorou筒" green 10 4.4
1 

158
1 

0.96
1 

0.30
1 

1eafy without 
sy阻ptoms 5062 4.5 240 1. 79 0.43 
12個16 cm high 

念
z Green with ye110w 

4.1
2 13晶2 0.702 0.28

2 
mottl1n草 8-12 cm 72 
high 

1 Ye11ow-green 14 4.63 1303 0.51 3 0.32
3 

6咖8 cm high 
5052 3.3 280 0.55 0.22 

1 , 2 , 3 
~ -,... Means of 巷， 16 , 5 line毯， respectively . 

• • • • 



Most F, lines sho間1 1nτab1e 5 are growing in the current 1981-82 
season at C蓮r1ma草ua. They have been given the same low but adequate 
fe玄tiliz削 applications 淵。utlined 1n 昱.話位佳話， so that the most 
mineral酬efficient lines will be selected. There 1s a good 
correspondence between glasshouse evaluations and field performance. 
However , susceptibility to dlseases and insects reduce挂 the vi囂。r of a 
p玄oportion of the h1ghly tolerant lines. Selection for disease and 
insect 玄es1stance are now major a1血s. Bacteria1 b11ght affected a11 
lines 魁。如rately to 鍋vere勻" except 主﹒捏住巴結盟m contr01s. 
Chryso揖.elid and Ho，援。ptera attack a1so varied between 1ines. About 10% 
of F勻 1ines showed a h1gh 1eve1 of resistance to both diseases and 
inseëts “ 

Leucaena 

Se1ection for ac1d tolerance was continued 1n popu1ations from 
帥ωnd and third generation seed of the F, i!土﹒工e.ucoc時ha1a cv. 
Cunningha祖 x h. 1:ulveru1enta) backcrossed.twice to Cunningham. The sand 
cu1ture cond1tions were the same as out1ine桂 for Centrose四a. As stated 
in 1980 , among 45 ,000 seed1in草 s eva1uate是 1n 10 san忌的!1ture
experi祖如峙， 12.5% were se1ected for A1 to1erance. However , when these 
we笠e grown in Carima直用a oxis01 , on1y 2.7% of the or1喜ina1 宮女扭曲ber proved 
to be t01er魂nt. Th1s reduct10n was dl時， 11ke in Centrosema , to an 
a挂電iitiona1 screen1ng for efficiency of Ca absorpt1on. a8 shown 1n the 
f0110wing results with popu1ations from th1rd generation open-pollinated 
seed of selections. 

Popu1ations from third generation seed of 100 se1ected Le悠悠盟
line8 and the contr01s were grown in trays of Car1血a島ua oxis01 with 100 
plants of each 1ine or contro1 per tray. Rh1zob1um was adde益， an是

re5tr1cted week1y applications of e紛sentia1 nutrients given. After 10 
week愁， growth. foliar samp1es were taken , and a11 p1ants evaluate桂 for
acid t01erance. Table 6 g1ves the resu1ts from a11 high1y tolerant 
11nes 1n which a 酷ajority of p1ants had hi惡h ac1d 5011 to1erance. lt 
a150 g1ves the results fro觀 a proportion of the 1ines with med1um and 
low t01erances , and these a1so had highly to1erant p1ants , hut 1n 10wer 
numbers. Thu翁. uniformity for acid 80i1 to1erance had been achieved in 
on1y a sma1l percentage of the 1ines. 個ong the hybrid 控盟經旦旦 11珊h

the most t01erant had the lowest A1 an益 highest Ca conte位 ts. 1n the L. 
leucocephala contro1s , a11 ha是 a low Ca content , but var1ety 11 , a 
tlgiant" wood type ,. ha社 no Al 1n this experiment. 贅。是u1ation was poor 1n 
a11 line5 an挂 var1eties and accounte是 for their poor N content. 

s 

2、

、

lt appears from Table 6 results that 1ines with 鈍。re efficient Ca 
absorpt1on can be se1ected in these crossbred popu1ations. Whethe玄
their capacity to absorb Ca wi11 be h1gh enough for goo苦思rowth and deep 
root pen絃t玄ation in the L1anos st Carimagu1章， and in other acid soi1 
aress , remains to be fu11y tested. Ob5ervations of the Cari臨a革ua
tria1s , p1anted from seed in May 1981 , indicate that line5 selected 
high 話.::1d 50i1 to工e玄ance in the glasshouse have better growth after 
months than lines with medium or low tolerance. 

for 
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Table 6. Foliar levels of 剖，贅， Ca，海 in L虫扭扭旱1ines (f rom thi吋

generation seed) growing in Car1magua oxisol. 

車cid soil 
tolerance 

Al ppm % N % Ca % Hg No. lines愛

F、
J
，

a可
噎
B

ll 
Hi惡h
Mediu鐘

Low 

A
呼
叫
3
n
O

F、
J
『
'
，
的W
'，

2.32 
2.68 
2.46 

0.40 
0.2品

0.23 

0.20 
0.16 
0.15 

Controls* 

i ll 
a
m
a

凹

，
4
月

T
A
m

ama­當a

呵
，

n
-

e

一
血
e

叫

CFac­orhuo­
E

車
里

也
一
位

"
z

e
h
i

笠

lmal-

位

-J-L

←C
L

一

Medium 
Hedium 
Low 

。120 
180 

2.30 
Z. 在4
2.35 

0.1也

0.19 
0.1在

0.11 
0.17 
0.09 

* Each line and control variety , 100 plants. 
.. 

It was necessary to find 肘w sou控制 of acid tolerance in 誰也學學
to supple鑫lent the 5electiοn work being done in the above cr055bred 
popul前io肘 Seed of ei車ht 扭些錢主! species , pr。如ced in the field 的
CIAT , was planted 1n pots of Cari恕agua 0玄i501 1n the glasshouse , and 
a150 at Cari紛agua. Table 7 ShOW5 that high acid tolerance is present in 
50經e varieties of J于是iversifo1i，!s L﹒戰乏主迎世且主的是 L. S憶扭扭主.
5i直nificant natural outcrossing had occurred in al1 the 52 chromoso訟e
移pecies，阻cept 1﹒拉拉恆色里﹒ P1anned crosses have been achieve謹
between these species an丘 L﹒ leucocephala cv. Cun叫ngh嗨， so it appears 
that other sources of aci這 t01erance could be transferred to L. 
拉經笠虫捏捏﹒

At Carimagua , in August 1981 , 15 田伯nths after seeding as shown in 
Tab1e 7, there was vigorous growth in the two L.iíversUolia 
varíeties , and in trees of L. 旦旦旦空的且挂 and L. 迪里盟奴主血是 thei玄
hybrids , $0嚨。f which were 3 汲 high. By contra前 at this stage , 1. 
主經coc里呈長主主呈 11 (7 8.“ 15; Table 7) p摺viously 叫th no foliar Al 何必1e 6) , 
had retarde是 growth an吐 yel10w leaves. Yet in 19皇位. L. .!e九五cocephala 11 
was one of the most vi草orous accessions at Carimagua. 

、

Leaf samp1es were col1ected in Au草ust an忌。ctober 1981 , f玄。激 a
number of the spec1es i泣 the Carimagua tr~al. Table 8 shows that the A1 
level 糊s lowest in the f1rst 關mplin草 of L ﹒ leucoc叩抽la 泣， and in 主﹒
盟立全E垃且更﹒ The Ca co前開t was lowest 1n L﹒按坐位雙迫18 11 , 
inter紛紛土的e 主n L﹒是拉笠泣起泣呈， and highest in l土，您想… z且要 and
h主控盟思主 The 10w Ca absorpt10n of L. 1且必笠拉拉a 11 was reflected 
ìn ìt路 retarded secon益 season's 草rowth. However , Ca absorption was 
apparent1y hi臨h enough 1n 1﹒ dive玄sifolia to sustain active 草rowth 1n 
the 帥cond season. The 醋。st spectacular 惡rowth was obtained in L. 
監旦控垃且更 and L﹒昆主迎您主， the species with the most effìc1ent Ca 
abso主ption.

• 
14轟
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個、已倒a也

T的1e 7. G1as紹house an社 fie1是 evaluations of ~里空圭亞里~ species and varieties for varlabi工ity and acid tolerance at 
CIA官. 19串位-81 隘

l會81 Carima串ua fiel是

19串串串lasshouse evaluation Acid evaluation Chro單位osome

after 5 months'srowth tolerance* after 15 months' 孟rowth Nos. 2x 
Plants survlvin轟 間。剛 % dlffer. He1ght 

~~uca.~a species % plants No. Z 電!iffer. plants from 
and v我rieties 是ead from pi量rent parent 

(mean) {臼ean) (mean m) 

缸. le肘。cephala cv. 
Cunningha訟 G 30 。 1 210 G 1.0 104 

L. leu c:ocephala K8 。 20 自 1 274 。 1.0 104 
.h. leucocepha工a 78-15 G 1會 。 z 317 G 1. 5 104 
L. Collinsii 78-57 50 16 G 。 159 。 0.2 102** 
t. diversifo I1a 78-3 G 48 10 3 107 1. 5 2.1 52 
L. diversifolia 78-為 9 G 40 35 3 105 會 2.0 52 
L. esculenta 78吋53c 56 7 86 。L. esculenta 78-55 53 會 100 G 52 
LmacroFhy118 78吋5 3 28 17 2.3 
L.pulverulenta K 340 38 24 G 。間 i 157 岳 0.2 56 
主-pulverulenta AJO 3279 28 47 57 0-2 15晶 13 0.5 S6 
L. Shannoní 78-7位 。 31 65 3 56 92 2.4 52 
L. t richodes 78-86c 6位 8 G D 52 

• Acid tolcrance 0: 1 (low); 2 (medium); 3 (high) on basis glasshouse and Cari蜘gua results. 
*企 Further investígation r佐quired for 晶efinite number. 



lt 甜伽5 that breeding 峙訟鈴室里 lines for the Llanos and Cerra心
5011s can now be achieve社 with the knowled在e ， techniques and aci哇
tolerant lines available. lf the 1nter5pecific crosses made are able to 
be manipulated without fert11ity problems , 1t will be possible to 
concentratc a hi藍h leve1 of acid 5011 tolerance in a variety of new 
for臨S.

Table 8. Foliar analyses of trees of sorne 諱坐絕毀 species plsnted fro種
seed at Cari盟a串ua Research Statio話， June 1980. 

Species and 
line No. 

!三 leucocephala 11 
L. leucocephala 11 
L.挂1versifolia 26 
L. divers1fo1ía 26 
1三 macrophylla 18 
L. Shannoni 16 

Sampling Mean5 for foliar analyses of dry 也stter

社ate % Al % % % 
首 ppm P Cs Mg 

Aug. 24/81 3.12 70 0.11 0.40 0.22 
Oct. 7/81 2.91 130 0.10 0.46 0.29 
Aug. 2在181 3. 也6 150 0.11 0.54 0.16 
。ct. 1/81 2.79 140 0.12 0.60 0.20 
Aug. 24/81 3.86 70 0.12 0.72 0.21 
Oct. 7/81 3.50 170 0.10 0.74 0.3會

女 Means from two replicates; rep11cates were 1n close a草ree盟ent.
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Soil Mierobiology 

您找旦控器

The object1ves of the So11 M1crob1010gy section were specifie是 in
1980 a8: a) to se1ect pro阻isin直 1e喜怒祖.es which do not need inocu1ating , 
的 to se1ect 盟拉拉生盟 8tra1ns for those wh1ch 益。 need inocu1at1n皂， and 
c) to eva1uate the effect of 1nocu1ation 主echniques and pasture 
manage吸ent practices on nodu1ation and nitro草en fixation in the fie1d. 

A serie弱 of experi甜ents was carr1ed out to detect responses to 
inoculation and nitrogen fertil1zer of twenty 1egume翁 1n Cate草ories I lI, 
and IV and V 1n co芷es of und1sturbed Carimagua 80i1. It wa8 found that 
a11 the 1egumes tested produced more nitrogen 1n the tops when 
fertilized with n1troge傘， and 尬。ne prod也ced 囂。 re when 1nocu1ated than 
when not inocu1ated (Figures 1 , 2 and 3). The strains used for 
inoculation were: CIAT 79 for Puera當ia 1>haseoloide8 and Aeschynomene 
且泣且已 CIAT 71 + 1238 for Stylosanthes 單位提法; CIAT 71 for Ë.. 
亞acrocepha尬，立.接控告袋里， 主﹒腔扭扭雄主立 and Zornia brasiliensiSõ and 
CIAT 29雪 for De8曲odium ovalifol1u晶 an桂 D. canu盟.

The response to inoculation wa8 80meti聽es negative i互﹒
brasiliensih 呈﹒豎立伍里E!!去控.>' althou泌的is was not statistical1y 
8i草nificant.

Some legumes nodu1ated more in the uninocu1ated treatments tha訟
others. For 的問血ple ， C. br經拉租車 ecotypes nod伽ted 恥m 叫th native 
strains than C﹒盟主星星星控呈 and 三.盟皇位紅E鹽. and produced 
correspondingly 阻ore n1tro車en in the tops (Figure 3). Nitrogen 
fertil1zation inhibited nodu1ation in 50觀e 1e惡ume5 whereas in others 
did not. 

it 

and 1蕊ineralizatioI主 stud1e發

Fou玄 1egu撞es were tested for their response to inoculation and 
nitro寵en fertilization in cores of undisturbed 50i1 and in pots of the 
sa阻.e 80i1 which ha社 been drie是 and broken 1nto 8mal1 pieces. F1gure 4 
shows that the 是ifference between the treat甜ents w1th and without 
n1trogen was !ll\叩h greater in the undisturbed than in the d1sturbed soi1. 
This 1s partly due to greater product10n of N 1n the tops 1n the 
disturbed 錄。11 than 1n the undisturbed 5011 w1thout n1tr。在en ferti11zer. 
Th1s 1nd1cates that d1sturbi~g the 5011 stimulates minera1ization of 
organic 種atter to produce N0

3
-N which 18 taken up by the p1ant. 
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Need to inocu1ate te8t5 1n core5 of undisturbed 80i1 

comJ>缸 i80n of disturbed a剖 undisturbe是 8位旦旦
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Resp叩開 of eight C_ent叩館臨a acce間io臨 to inoc哇且ion 泌的

CIAT strain 590 <臨哲了and 15 (盤磁〉的 150 <_)切切ha
1n cores of und1sturbed Car1ma惡ua 8011 , an是 number of nodules 
per core. D1fferent 1etters represent significant 
differences in nitrogen in the tops. 
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Figure 3. 
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Tab1e 1 shows that the 8011 under un社1sturbed savanna conta1ns very 
10w concentratíons of 詣。3-N. However 1n s011 which had been p工oughe社

but not p1anted th里 levels were h主革.her ， and at 1 m depth there were 18 
ppm NO o可N. The NH;.伽N 1eve1s in the surface s011 were corresponding1y 
1ower.~ In 5011 frôm different sites at Carimagua which had been 
ploughe益 and planted w1th 立，盟且盟主呈， the NOo-N 1eve1s varled between 1 
and 3 pp訟 depend1ng on tl時 ~i~;r(T;bï~ 2)': "Trte~e -;~;~;:t~ -i;dic;~;-~;;~t 
pr皇paration of the 1and by ploughing can release considerab1e amounts of 
NO,-N which may盼益iminish the effect of ínoculation du玄ing estab1ishment. 
Ho亞ever J the 誼。宮-苦 produced may not re話ain 10ng 1n the $011 due to 
leach1n惡 and uprake by p1ant root忌， and the amount produced may vary 
w1th $011 conditíons. 

τab1e 1. Nitrogen concentrat10ns in dísturbed and undísturbed Carímagua 
8011 , September 1 鹽8 1.

Depth in so11 
(c也〉

。哪 5

20 時 25

4。“ 45
岳。“ 65

8誓- 85 
95 明 100

Undi8turbed savanna 

PE認 F早臨

船3-N NH4-N 

O. 會7 18.75 
。 .90 3.82 
1. 11 2.83 
1.09 2.17 
1. 38 1.惡2

1. 18 2.50 

pp聽

N total 
(Kjeldah1l 

1288 
672 
336 
280 
280 
2車。

Unp1anted p10ughed and 
diske益 savanna

PEm 
NG3-N 

3.94 
7.77 
6.51 
3.30 
9.60 

18.23 

pf,>m 
NH

4
-N 

7.53 
3.34 
2. 再9
1.雪6

2.23 
3.01 

pp訟

N total 
(Kjel社ah1)

10岳4

672 
392 
336 
336 
2車。

義hizobium strain select主m 1n cores of undi宇turbed Carim把反三位主

Over 1000 new stra1ns of Rhízobium iso1ated from 1e在umes for which 
previous1y few strains were avail這証言1have been added to the co11ection 
this year. The strains are tested for their ability to nodu1ate 
"Sirat玄。" if their cultural characteristícs are not those typica1 of 
Rhi訟趾盟﹒ Some of the strains a玄e f的t-grow1ng 叮 produce aci垂 in

neutral y制st mannitol 特肘。r both , wh1ch i8 unusual for 逆之必且愿
isolated f玄om tropica1 pasture legumes. A s臨a11 proportion of the 
strains grows better on acid than on neu主ral 誼ed1um.

Prelim1nary experiments have been carriad out to test the 玄esponse

of different legume hosts to i∞culatlon w1th a ran惡e of 盟主且必笠
strains (u8ual1y iso1ated from the 3ame species) in cores of undisturbed 
Ca主imagua 80i1 in order to determine which strain8 are most effective. 
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"恤思，“• 

Table 2. Ni口ogen conc閉口ations in plou草hed and disked 8011 planted wi抽泣品經坐歧圭亞單位旦控 at Cari酬gua 1n 
June-August and sample桂 in September 1981. 

B食pth 10 8011 Hato 1 Yopare 起ato 6 Yopare Hato 8 Alegría 
(cm) 

NOPE3a 可N reBPECa E 
ppm 詞F。E3Z-S21 百P丸Et"a揖 ppm 

揖P9E3nml草 RFREC組話 說 ptpomtal N total N total 
(Kjeldahl) (其jel吾 ahl) 一一一… (Kje且ahl)

位輛 5 2.17 14.78 tl76 1.07 11. 40 7惡4 1.05 11. 73 616 
20 - 25 2.55 5.06 5巷。 1.53 4.43 448 1. 50 3.08 280 
4。因 45 3.00 3.98 392 1.56 3.19 2車。 1.07 1. 71 168 
60 -岳5 2.57 3.15 3會2 1. 30 2.57 22也 1.0已 2.11 1時8

80 - 85 2.3為 3.16 280 1.32 2.52 168 1.73 1.97 112 
當5 腳 100 2.12 4.75 2車。 1. 60 3.87 168 1. 27 1. 74 112 



• 
Fi皂ure 5 shows the results obtained 給你控豆監坐笠墜毀坐立且主盟﹒ The 
best strain increased 到 in tops of the uninoculated control by 18% (1.81 
fold). However 苗 in tops of the N fert111zed cont玄01 was much greater 
than any of the inoculated treatment恕. and the best strain was not 
significantly better than a group of 10 other strains , although it was 
sign1f1cantly better than the uninoculated control. Possibly this was 
due to the 11m1tat1on of nitrogen fixation by the 主ow nutrient levels 1n 
the cores. 
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Figure 6 shows that 主 ca位注E立即已ponde是 t<> nit rogen , but the 
control without nitrogen or ino'culat1on contained h1gh n1tr<>gen levels 
even though it had few nodules. The best stra1n increased N in tops of 
the uninoculated control by only 39% (1.3會 fold) although the total N in 
these plant移 was much higher than in the equivalent Q. ~valifolium 
plants. 
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This indicates that n。如lation by 主﹒主主~i.扭扭 18 very sensitj.ve to 
1cM levels of 8011 nitrogen , wh1ch are used very efficiently by the 
plant. In sand and aci是 (pH 4.5) nut玄 ient solution the diffe主ence
between the controls with and without nitrogen was 恥uch g玄eatcr ， and 
ClAT strain 14岳o was fo\晶晶 tοbe very effective on three ccotypes of S. 
島位坐峰 (Table 3). 訂閱in 308 , which was effect主ve in the cores of 
soil , was not efíective in the sand and acid nut玄 ient sclution. 
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Re俗ponse of 拉拉法~th~e主盟副迫且 101會 to inoculat叉的互
通ifferent Rhüobium strains (~) and tWQ levels of 
{國..-r忘了ores of undist肘bed C叫關草臨 so11 ，
number of nodules per core. 

Figure 6. 
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τable 3. Effec乞 of ino叫lation of 迪拉必訟旦 strains on nodulation 間丑惡rowth of three ecotypes of i. ca已堡包 1n
sand and acid (pH 為 .5) nutrient solution. 

Treatment 

.... 

~腎。t inoculated 
Stra1n 308 
Straíns 71 + 

* 

123臨
St玄.1n 14岳。

10 ppm N 

Stylosanthes capitata ecotypes 

I01會 1315 2310 
No. nodules/ 獄g dry No. nodulesl mg d玄.Y No~ no挂ulesl 羽g d玄y

Zplants weight/2 plants 2 plants wa1處ht/2 ølants 2 plants waigh乞 12 plants 

。 15.4 。 19.4 。 17. 0 
11 23.0 31 36.6 35 28.8 

0.2 14.5 0.6 15.2 1. 6 16.4 
28 456.4 24 502.島 31 606. 岳

。 158.4 o 366.4 。 227.4 

• • • 



主笠主玉皇盤空里坐豆豆carp盟 50岳5 and 豆單位悟空空是 sp ﹒ 5112 were inocu工ated
w1th the 闊前 11 strains of 旦控金主盟﹒ For both legumes strain 1780 was 
effective increasing N in tops by 2已自寬 (3.6 fold) and 150克 (2.6 fold) , 
respectively (Figures 7 an吐 8). However , the three most effective 
strains of 但位單設盟句“ 5112 were 棚ong the four least effective for 
C. 里全E王星且是主pum﹒ Strain 2389 was completely ineffective for both 
legu祖es ， even though it increased the number of nodules per plant. The 
two figures 發how that 主自已os盟主 sp ﹒ 5112 nodulated 曲。re effectively 
with a 叫“r r臨ge of stralns th制主﹒ R笠訟盟且笠笠﹒

with P單單旦旦控悟空娃娃坐車制d
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Response of ~entrose細 sp. 5112 to inoculation with different 
迪拉且按些 stra1nS(璽蘊) and nitrogen (_) in cores of 
undisturbed Car1ma皂ua 8011 and number of no社ules per core. 

Figure 8. 

Further e泛periments are being carried out w1th different fertility 
1eve1s and different 80i1 in the undisturbed cores to determine whether 
the performance of the good strains is consistent under different 
conditions. 

• 
些經訟竺之旦法拉巴但反之乏必昆虫也汪紅且…!~經曳斗牛玉he f益挂

Figure 9 弱hows responses to N of uninoculated 1e草U級es 1n the field. 
Thus , a 玄e認ponse of these legumes to 1noculation with an effect1ve 
strain can be expected. Ho101ever , the differences between the treat孤ents
with and 101ithout nitrogen are not as g玄eat a8 those observed 1n the 
disturbed soi1 cores. Th1s is probably due to mineralizat10n of soi1 
n1tro島en during preparation of the 1an是 for p1ant1ng. These 1e惡umes
were p1anted 1n pure stands. lt 1s possib1e that 1f they 101ere plante是
101ith a 且ra8S ， n1trogen uptake by the grass would increase nitrogen 
defic1ency in the uninoculated 1egume5. Fùrther studies to detect 
responses of legumes to inoculation in the field 101i11 be c結rr1ed out in 
s0115 expected to be 是eficient 1n nitrogen such a5 sandy 80118 , humi益
翁oils ，結0118 prepared 101ith m1nimum tillage , and in m1xed swards with 
grasses .. .. 
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Seed Production 

The Section has continue是 wlth its basic objectives of: a) 
production and 益istribution of seed of experi揖ental lines and of basic 
seed , and b) the study of limiting factors to production technology of 
important species • 

• 

Seed Production 

Seed pro是uction areaS are 狙ainly located 1n Qui11chao (Cauca) and 
Cari祖agua (Llanos Orientales) , a室主d facilitates for cleanin巷， qua1ity 
asses研也ent an垂 storage of seed are located at Palmira. Spec1es and 
accessions for seed increase are defined by a progra現 Co觀血ittee and 
depend on the potential demand for s袋ed in the next phases of pasture 
evaluation. 

Seed of a large nu祖ber of species 1s pro是uced in s到a11 plots in 
Quilichao , while larger seed production areas are concentrated 10 
Carimagua. Quantities of seed produced during 1981 are shown 10 Table 
1. E時ha悅s was on the genera Stylo個ntheh 控盟盟軍經哎，關d 監控蟬些.m﹒

October 1980-0ctober 1981. Su臨臨ry of 酸酸吋 produce禱，Table 1. 

Seed weight 
(k軍)*

Accessions 
(腎。.)

Genus 

3.030.5 
70.5 
57.0 
岳7.0

88.0 
2.0 

3.314.5 
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stylosanthes 
Centrose租a

Desmodium 
堂。rnia

Aeschynomene 
Pueraria -Total legumes 

4. 會主9.0

43.0 
8.0 

5 ,000.0 
8.314.5 
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E﹒且已芷位主學 350 failed to pr。如臨時叫 1n Cari酪草ua during 1 會80

due to an early dry season ~hich coincided with the onset of flowering. 
Observations suggest that this species requires 章。od moisture 
availabilíty extending through the flowering perio是 for hígh seed 
pr。這uctíon.

The 哇uantíties of seeds distribute挂 by the Section to the Program 
and to collaborators are shown 1n Table 2. During 1981 , 242 requests 
were handled and a total of 7370 kg of seed was distributed. 

Table 2. Seed processed and distributed during 1 雪80-198 1.

Distribution* 

Pastures program 
Regíonal trials 
Basíc seed 
Other 

Grand total 

Grasses 
住.!ù

3 ,327. 3 
138.6 

1 ,015.0 
53.1 

4 ,534.0 

*Fro祖 a total of 242 composite requests. 

Production Technology and Andropogon gayanus 

Legu甜es

tl<sl 

2 ,708.8 
30.7 
62.0 
35.0 

2 ,836.5 

1n the Quilichao re在io恥， the two growíng seasons offer two 

Total 
(k皇之

6 ， 03毛 .1
169.3 

1,077 .0 
88.1 

7 ,370.5 

potential harvests annual1y , províded appropriate n溫室主agement 1s applied. 
An experiment is in pr。在ress co血par主n島 th宮ee defoliation treatments and 
two nitrogen levels. Burning stimulated higher seed yields and late玄

• 

• 

maturity at 2 of 5 consecutive harvests. Otherwise burnin皂， cuttin臣.

and cuttin皂 w1th removal of aftermath 玄esulted in similar seed yiel社S.
Nitrogen (zero versus 100 k草Iha a8 urea) lncreased pure see是 yields at 3 
of ，生 harvests ， with increases avera草ing 40%. Overal1 , seed yields 
tended to decrease with a皂e of stand. 

The cor混血ercial 血anagement of established stands destined for seed 
productio綠 re哇uires defolíation 50 as to restrict mature plant he1ght 
and allow an efficient harvest. The simplest on-farm defoliation method 
18 via g玄azing. It will be necessary to determine , within each 
geo揖raphic 玄egio鈍， the opt幻nu臨 period and timing of re島主owth following 
惡razing to promote 種axí四um seed yield. As a prelude to such a grazing 
experimen乞， the effect怠。f different times of cuttin在 and concurrent 
fertilizer application we玄e co磁pared at Car1聽agua during 1980. The 
eutting treat滋ents were , uncut , cut July 30 , cut August 2琴， cut 
September 3忠， and cut October 29 , u終il主g a slasher at 30 cm he主ght.
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N1trogen treatments 0 , 50 , 100 kg/ha , were applied to subplots as u玄ea ，
following a com血on maintenance fertilizer 是ressing at the tl純e of 
cutting. The uncut plots 在rew to 3 m at maturlty , while the cut in 
July , August , Septembe室， and October treatments grew to 2.5 , 2.1 , 1.7 , 
and 1.5 m, respectlvely. The [蕊aximu思 pure seed yield was reco玄de吐 in

the cut August 29 plus 100 kg N/ha treatment , with a period of 15 weeks 
between cutting and harvest maturity. Cutting after August 29 resulted 
in reduced seed yield in 1980. A response to nitrogen was only observed 
at the Au草ust cutting. These results used to plan a fol1ow倫up
experiment involving d1fferent periods of continuous grazing until the 
sa也e 認onths of the year , to determine how to best 觀anage areas for see是
production under gra乞ing.

On several occasions seed harvests have been made in comparable 
c1rcumstances by both 1說anual harvesting an品 direct comb1nin在﹒ Results

are sum臨arized in Table 3 and indicate an average of 50% more pure seed 
by the manual method whereby inflorescences are han是 cut ， sweated in 
heaps for 3-4 days then 11gh主ly threshed. On the basis of 25 versus 4 
說andays/ha for the manual and co甜bine 誼etho是s ， respective1y , a combine 
harvesting rate of 4 hr/ha and prevailing cos峙。f labor and comb1ne 
rental at Pa1割ira ， the cost of harvesting a kg of pure seed i8 
comparable for the two methods. 

Pure seed yiel郎 from two methods of harvesting 坐坐涅盤on

扭扭點單位 Palmira.

Table 3. 

益區性i
Manual 

seed yiel益*Pure 
Co訟tbine

Harvest 
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as defined by presence of a caryopsis. 
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Soil Fertility and Plant Nutrition 

The research strategy on 6011 fertility and p1ar毛主 nutrition of the 
Trop1cal Pastures progra臨 18 based 0τ1 a low盼input 50i1 management 
techno10gy. 1t5 general objective 1s to make the most effic1ent use of 
scarce ferti11zer inputs by establishing pasture species and ecotype5 
that are 益。5t to1eran主 to e法i5ting 5oi1 constralnts , thus decreaslng the 
rates of fertl1izer appllcatlons while attaining reasonable , but not 
necessarl1y maxlmum 司uality and yle工d.τhe speclfic objec主ives of this 
strategy are the ma輪車ement of 8011 acidity (Al and ~ill tox1cit1es ，如

an是 Mg defic1encies) and management of low nat1ve 8011 fer主 llity(祖acro
and micro-nutr1ent deflcienc1es , except nltro皂白1) for the establlshrnent 
an益臨a1ntenance of tropica1 pastures. 

Man曲直潭ment of 5011 Acidity 

The maln so11 acld1ty constra1nts are ident1fied a8 alum1num and/or 
租anganese tox1c1tie念， ca1c1um and 祖agneslum deficlencles , wh1ch need to 
be a11ev1ated 1n order to obtaln successfu1 pas毛ure estab115hment. 
Select10n of productlve pasture 8pec1es and ecotypes that are t01erant 
to Al and/or Mn toxlcit1es i8 the 祖ain component 1n 8011 ac1丑1ty
種anagement. 1n add1t1on , the aluminumωtolerant spec1es and ecotypes of 
tropical pastures do not need a decreased alum1nu血 saturat10n 1evel of 
the so11 by 11min囂， but 1n most cases the p1ants requ1re fert111zation 
with ca1ci也罷翁nd 聽agneslum.

tolerance to alum1num tox1city 

A1though the hematoxy11n test 1s a very usefu1 techn1que to 
separate the ger誼lplasm lnto two broad 串roups accord1n在 to tolerance to 
A1 toxic1ty , it was found that the evaluation 1n 也any cases was very 
qua11tat1ve. 1n orde玄 to avo1d th1s situation and 1n addition to the 
、lisual esti點是t10n of the stainab111ty of the 玄。ot system by the 
he臨atoxy11刻， the relative root 1ength was lntroduced as a quantitative 
measure訟ent. F1草U玄e 1 shows the re1ationship between re皂主"ession
coeff1c1ents of the relat1ve root 1ength and the relat1ve dry matter 
yie1ds of 47 ecotypes of 5tylosanthes 祖acrocephala 惡rown under three 
leve1s of Al stress. This f1gure shows the d1stribut1on of the ecotypes 
accordin皂 to the1r Al tolerance. Comparin在 with the hematoxy1in test 
and the Al吋uscept1b1e control (Stylosanthes 是泣史世語斗是 104份， the 
仙-suscept1ble ecotypes of 旻﹒ mcrocephala fa11 w1thin the group def1ned 
a8 suscept1b1e by the he血atoxylin test. There are several ecotypes that 
were grouped as Al間to1erant by the he認atoxy1in test but that were 
1dentif1ed a8 suscep虹 ible by the1r low regress10n coeff1c1enεS of 
relative root length. These results 訟ay be exp1ained 1n the 8enSB that 
the ecotypes identified as Al-tolerant by the visual.胎he孤atoxy11n test 
were healthy p1ants althou皂h their root growth was reduced under Al 
stress. 1n fact , the relative dry 觀atte主 y1elds of most of the ecotypes 
were over 50% of m喝x1mum yleld obtaine是 with no Al stress. lt appears 
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• 
that not only the reduction in root growth but also the top growth hl建S
to be consi是ered in this screen1ng process. However , fo玄 practical use 
the selection of the 誼。st Al tolerant ecotypes by any of the two tests 
i翁 enough considering the hi車h number of ecotypes. 
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Relationship between regression coeff1cients of the relative 
root length and the m世an relative dry 盟atter yields of 5 and 
10 ppm A1 of 47 ecotypes of 坐位單且必盟棚crocepha1a and 
their comparisons with the hematoxylin test. 
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Tolerance to manganese tox1c1ty 

Mana草enese tox1city is another constraint in certaln acid 80i18 but 
its geo車raphical extent 18 not known. During the soi1 characterizations 
for the pasture reg10na1 trials , however , 5everal 80i18 were ident1fied 
with ava11ab1e 8011 man在ane8e above the tox1c 1eve1 for trop1cal 
pastures ( > 50 ppm Mn). U81n草 the natural 桂istribut10n of the 5011 
manganese f玄om 10w (0-20 ppm Mn) to high ( > 50 pp臨路錢) at Qu11ichao , a 
fielde草peri組ent was estab11she是 to study the differentia1 tolerance of 
several species and ecotypes of tropical pasture grasses and legumes. 

The results are shown in Tables 1 and 2. The idea that legumes are 
more susceptible to man草anese toxicity than the 草rasses appears not to 
be true since among pasture 8pecies and ecotypes within species in both 
gra發ses and 1egu，盈es there 18 a differentia1 tolerance to Hn toxicity. 
主勵on串 the pasture grasses the differential tolerance is better 
appreciated among ecotypes than at species leve1. On the othe主 hand ， the 
most t01erant ecotypes had higher dry 血atter production at high Hn 
stress than at 10w 泌 8tress which wou1d indicate a 1隨neficial rath盯

than a detrimenta1 effect. So臨 ecotypes withln a species judged on the 
basis of the re1ative index as Mn-susceptib1e (Re1ative In吐ex less than 
0.5) had a dry 穗atter production simi1ar to the most Mn-to1erant 
ecotypes. Thi翁 fact can be re1ated to the hi惡h inherent potentia1 of 
these ecotypes for bio盟aSB production which in 理any ca翁es 盟ay be enough 
for ani臨a1 feeding. Thi發 is the case of Br坐坐扭扭扭坐位盟主是 679 ，
里送給誰反a 主要錢主主 62在1 肌益結坐且能矗立史經跨世主 6200.

j­

, 

Tab1e 2 shows the dry matter yie1d and 益ifferentlal t01erance of 
seVê畫a1 tropica1 1egume species and ecotypes to Mn toxicity 1n the 80i1. 
τhe performance of these pasture 1egumes f0110ws a similar tren吐 to that 
of 草rasses. In general , the 觀anganese toxici主Y sympto血8 inc1uded 
灣argina1 ch10rosis , induced iron deficiency , distortion of youn惡 leaves ，
and 10ca1ized spots where 盟.anganesè acc口輯u1ates.

Ca1cium require盤ents bv tropical pastures 

The diagno發is of a1u銀主num toxicity in acid soi1s of tropica1 
America has been base益 on exchangeable alu臨inu觀 extracted by 1N KC1. 
Liming recom臨endatlons are co扭曲。n1y derive垂 from the leve1 at which this 
exchangeab1e a1u鵬inum is a1血ost neutra1ized an這 the soil p琵 i8 raised to 
the range 5.2-5.5. However , 1i回ing requirements based on1y on 
exchan草eab1e a1uminum may overestimate the 1i孤e rates because of varying 
degrees of plant to1erance to aluminum toxicity. In addítio說， initial 
resu1ts (Tropica1 Pastures Progra蟬， Annua1 Report , 1980) provi益ed the 
information that the response of the A1-tolerant pasture grasses and 
1egumes wa8 臨ainly related to ca1cium requirements rather than to 
li盟ing. Thus a fie1益 experi點ent was estab1ished on an Oxiso1 of 
Carimagua to deter觀ine the ca1cium require血ents of several t玄opical

pasture 在rasses and legumes. Fou芝 calcium rates (50 , 100 , 200 and 400 
kg Ca/ha) plus a control (no Ca app1ied) were u給ed 必nd calcitic 1ime was 
the calcium 怠。urce. Tab1e 3 shows the exte玄nal and interna1 critica1 
calcium requirements associated with about 80% of maximum yie1d during 
the rainy season and dry seasons of several tropical pastures species 
an這i ecotypes. 

E昏，
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Tab1e 1. Dry matter production and differentia1 to1erance of severa1 
species and ‘acotypes of tropical pasture 直rasses to man車anese
toxicity under fie1d conditions. 

Species Ecotype Dry 臨tter yiel! 
Low 說n Hi草h Mn Relative lndex 

(10 ppm Mn) (86 ppm 蛤1) (Hi盡h Mn/Low 概〉

-1 -----t ha - year -1 

Brachiaria ruziziensis 香54 2. 串串 3.00 1. 04 
655 再 .8且 3.10 O. 忌4
岳60 3.53 1. 在3 0.52 
656 3.30 1.48 0.45 

Brachiaria decu紛ens 606 5.52 已 .6會 1. 21 
6130 3.37 3.1雪 0.95 
巷 131 2.82 1. 93 0.68 
6132 3.14 1. 28 O.有8

華rachiar1a humidicola 是75 2. 岳岳 2.63 O. 會8

岳。 13 3.76 3.00 0.80 
67♀ 5.73 2.78 0.48 

車rachiaria brizantha 665 5.7主 6.05 1.05 
667 5.44 3.29 0.60 

6016 1. 47 0.8岳 0.58 
Brachiaria radicans 6020 1. 30 1.87 1. 43 
Brachairia 垂ictyoneura 6133 2.42 1.86 0.77 
Brach1aria emin11 6241 有 .70 2.20 O. 再7

AndropoEonEa'yanU$ 6054 3.40 4.06 1.19 
621 3.70 有 .01 1.08 

6053 6.81 6.7串 O. 雪雪

晶200 6.07 4.39 0.72 
Panicum maximum 661 3.14 4.45 1.再2

673 4.30 4.54 1. 05 
697 4.78 4.85 1.01 
684 2.28 1.95 0.85 

Pennisetu盟 purpureum 658 10.0 8.73 0.87 
672 13.1 10.39 0.79 

Setl主ria anceps 6187 岳 .25 7. 13 1. 1再

6188 3.13 1. 1岳 0.37 

Amon在 the grasses , Brachiaria hum1dico1a 679 had the 1east external 
ca1cium r;quire~ent (50 kg C頁Iha equ芯alent to only 125 kg ca1citic 
11臨Iha) an社 a1so the least internal calc1u盟主equire祖ent (0.22% Ca) as 
co盟pared with the other grasses wh1ch required twice the amount of 
external calcium to have more or less the 5a珊e dry 臨atter production. 
However , a11 these grasses have a 10w Ca re哩。irel紅，ent since the small 
amount of calc1um applied to the 8011 practically d1d not change the 
8011 pH or the Al saturat10n percentage at a11. 
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Dry matter yield an是 differential t01erance of severa1 species 
and ecotypes of tropicsl pasture legu祖es to 阻an草anese toxicity 
under field conditions. 

Table 2. 

Relative index 
(High Mn/Lo明馳1)

且已至
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stylo抽nthea 位主訟單位里 136 
184 
147 

5065 
5462 
5237 
5180 
5118 
5053 
5112 
5189 
5126 

438 
Co盟mon

350 
3品嘗

365 
3001 
7367 
Co甜阻on

會 161

9900 
會286

728 

Stylosantþ制提到話語

sty10santh甜美經是正是

起且必躍投踐証經arp盟

•• 

但﹒

Centrosema brasilianum 

Des臨diu聰 ovalifoliu輯
Desl船dium heterophvl1um 
Desmodiu臨 heterocarpon

codariocalvx 位扭扭盟主
Calopogoniu祖甜ucunoides

Pueraria phaseoloides 
Z冶rnia lstifolis 

Centrosema pubescens 
一一

Results with pssture legumes also show marked variations in their 
cslciu血 re有uirements not only among species but a1so amon草 ecotypes

within species. 主lthough the externa1 c泌lcium requirements were 1n 揖any
case發 the sa盟e as with the grasses , the internal calciu盟 requirements

for legumes were higher than those of the grasses at both rainy and dry 
seasons. These observations have implications for competitive effects 
with respect to calcium in grass帽legu揖e 血ixtures and especial1y for 
those with the sa祖e external Ca require酷ent. U盈盈er these conditions 
pasture legumes 經ay compete with grasses since when the immediate supply 
of calcium falls below the combined demands of the plants , co酷:petit1on
begins. 
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The equivalent amount of calc1溢血 to that applied with the 
calcític lime would be a180 app1ied w1th the basic slag (Ca1fos) or rock 
phosphates to 睡eet the externa1 ca1cium requirements avoidin草 in this 
way the use of lime. 

Table 3. External a說d interna工 critical calci!U鐘 requlre訟ents* an垂 cr1tical

是玄y 認乏主tter yiel挂s for the 玄ainy and dry seasons of various tropical 
pasture species for the establishment period. 

一一一

lnte玄nal

Species Ecotype External Dry 恥時盯泣且更干 C玄itical

cr1tical Rainy Dry Ca level 
Ca :~v~l ， (3 cut:) " (21~utS) Ra1ny Dry 
(k且Iha- )(t/ha 〉 (草〉

Grasses 

Brachiaria bumi是1cola CIA:τ-岳79 5日 6 , 7 2.0 0 , 22 0.25 
An卓rOpogon 草ayanus CIAT-621 100 岳 .7 2.6 0.23 0.21 
B. decumbens CIA'τ-606 100 7. 岳 2.1 0.37 0.30 
聾. brizantha CI且T-岳岳5 100 7.3 1.8 0.37 。 .32

LeEumes 

Stylosanthes capiεatá CIAT-1315 50 已 .0 1. 1 0.73 0.53 
草. capitata CIAT輛.1693 50 5.5 1.毛 0.82 0.5島

主. capitata CIAT-l在91 50 5.6 1. 2 0.70 0.54 
主. capitata CIAT-1318 100 6.5 1. 1 1. 1岳 0.71 
S. cap1tata CIAT-1019 100 5.6 0.7 0.93 0.74 
S. capitata CIAT“ 1441 20日 5.5 1.0 1. 15 0.88 
S. capitata CIAT-1405 之00 5.1 1. 0 0.9位 0.72 
S. capitata C工AT-1342 200 5.1 0.9 1. 30 。 .89
主﹒閥crocephala CIAT吶 1643 50 5.5 1. 4 0.7在 0.49 
Desmodium ova11folium CIAT-350 100 4. 會 1. 3 0.74 0.6毛
Pue玄aria phaseoloides CIAT-99位。 100 4.4 0.9 1.04 0.57 
Cent玄osema ←macrocarP一 um CIAT-S065 100 2.5 0.7 0.72 0.57 
D哇smodiumgyroide哇 CIAT愉3001 100 3.0 0.5 0.66 0.48 
Zor~ia sp. CIAT-9600 100 2.9 0.3 。 φ53 0.50 
Z. latifolia C工AT-728 200 3.5 0.8 0.82 O. 晶晶

Z. latifolia CIAT偷92晶晶 400 2.7 0.9 0.95 0.76 
主• l''!全叫ce抽 CIAT-5053 品。。 2.0 O. 岳 0.9車 0.74 

'Critical 主equirements associated with about 80% of 訟ax1m阻.ID yiel益，

Mana，品ement of LQW Nat1ve 8011 Fertl11ty 

The 也還真in low-input techno10gy requlred to manage low natlve s011 
ferti1ity centers on increas1ng the efficiency of ferti1ization. This 
盟ay be p05sib1e through the identlf1cat10n and correction of 5011 
nutrient deficiencles and use of pasture species and ecotypes that are 
mO踅e efficient users of low ferti王izer inputs. 1n additio訟， the 
promotlon of nutrient recyc1ing 1n pasture production syste觀s nee位s

substantial investi在ation.
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tropica1 pastures 

Fo11owing the methodo1ogy for regional trials but with three 
fertilization levels of P and K, a field experiment was 忽stablished with 
the germplasm identífied for the iso11yperthermic we l1-draine桂 savannas
such as Carimagua. The results are p玄esented in Tables 在 an社 5 1n 
relation to the external a於是 ínternal 玄equi主e甜ents fo玄 P and K during 
the establishment peri。這 of the pasture species and ecotypes. With few 
except1ons , most of t11e pasture species an社 eeotypes required 20 kg P/ha 
an挂 20 k惡 K/ha.

Phosphor悠悠 and potassium re哇uirements of 
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All the pasture 草rasses present qu土te low inte玄na1 phosphorus 
requirements in both rainy and dry seasons. On the contrary , the 
pasture legumes 1n 扭any cases p玄e，這ent twice the t1ssue P concentrations. 
These dif f erentil這 1 internal P requirements i距p1y that pure stands of 
pasture gras8es may not satisfy the anima1 P requirements (0.2% P). 
Consequently , a mineral P supplementation wou1d be necessary since these 
tropica1 grasses even with hig11 P fertilizer inputs 益id not increase 
their tissue P concentration beyond 0.15% P. However ，車rass-legume
mixtures may p玄ovide enough phosphorus to fu1fill the ani遜a1 P 
requirements , and thi諮 suggests that research is needed with and without 
mineral P supplementation to the ani認a1 grazing grass-1egume 紛ixture學.

Results indicating that mineral P supple組entation could be reduced or 
e1iminated would imply 1ess input costs. 

τ11e 挂ifferεnces in interna工 potassium re哇uirements are less marked 
between 1e車umes and grasses. 1n general , there are no 盈ajor ínter or 
intraspec1fic differences in terms of t01erance to 10w available soi1 
potassium. The resu1ts presented in Tab1es 4 an過 5 on1y ind1cate a 
tempora玄y low K re哇uirement since sooner or 1ater an externa1 source of 
K will be nee是ed. The main 玄eason for this is that potassium 1s similar 
to nitrogen 1n that potassiu聽 deficiencies increase with t1me due to the 
fast consumption by the plants and high susceptibil1ty to leac11ing in 
most of the acid 80i1s. A11 th1s suggests that the I漫ain avenues for 
increasing the efficiency of the K inputs fo言 the estab1ishment and 
maintenance of tropical pastures 1n 111草h1y weathered acid so11s are: 
t11e use of the sources of po主assium with slow K re1ease and 10ng 
residual effects; cement plant ki1n f1ue dust rich in potass1um 觀19ht be 
eva1uated as an a1ternative for the h1草h1y soluble K 50urce銬， an是 2)
the recycling of potass1um to the 50i1 fro經 the pasture 1itter an益
excreta depositions. 

1) 
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Table 4. External and internal cr1t1cal level嚀。f P and K of var10us species an位聽cotypes of trop1cal pastur融
legumes at the establish瓢ent period of th融 1sohyparther當ic well-勵發ra1n禮d 6avanna. 

Spec1e話 Ecotype 在xternal cr1tical level* Internal cr1tical level* 
Ra iny season B立 season

p E p K P E 
(kg/ha 1) ill 

Cate益。ry v 
Des路。d主um ova11fo11um 350 20 20 0.10 1. 03 0.08 位，為3
Pueraria ph攝seoloide學 曾 900 20 20 0.22 1.22 0.10 。勵。6

Cac信gorylV

5c3rlosanthes C8pitata 1019 20 20 0.11 1. 15 0.08 0.67 
s. capitata 1315 20 20 0.18 1. 1串 O.串串 0.60 
S. c揖pitat擔 1318 20 20 0.11 0.98 0.09 。 .64
S. capitata 13今2 20 20 0.12 1. 16 0.10 0.62 
S. capitata 1405 20 20 0.11 O. 警車 0.09 位 .58

s S$.. • capitata 1441 20 20 0.12 1 剛 18 0.09 O. 台 l

國、~ capltata 1693 20 20 0.14 1. 21 的 .09 0.56 
capitata 1728 20 2岱 0.12 1. 22 0.09 0.64 

Categtory 111 
Centrosema ruacrocarl'um 5065 11 10 0.16 1 關 24 0.09 0.72 
C.Pubescens 5053 20 20 0.18 1.50 O.告會 0.76 
C. pub祖scens 5126 20 20 0.18 1. 40 0.11 0.75 
Cod.:triocalyx gyroides 3001 35 30 位. 17 1. 15 0.11 0.57 

Other cateaories 
5s .capit我ta 2013 20 20 0.13 1. 28 0.10 0.68 

五靈星言;iFhala 

1雪43 35 3自 巷 .15 1. 19 0.13 0.86 
1582 20 20 0.10 O. 雪3 0.08 話 .50

728 11 10 0.12 1 颺 16 O.串串 0.43 
車 199 20 2位 0.15 1. 11 0.09 0.72 
92串6 20 2位 0.18 1.28 0.09 0.60 
9600 20 20 0.14 1. 00 0.09 0.68 
5055 20 2日 0.14 0.12 串 .09 0.57 

AeschynQmene h1strix 96穿草 II 10 0.19 1. 25 0.07 0.47 

*Crit1cal levels as器。ciated w1th ab帥E 串串:t of max1觀間l y1elds obtained at e1ght 閥eks of plant growth • 

• • ' • 
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Table S. External and internal critical levels of P and K of four t玄。pical pasture grasses at the establishment 
period for the isohyperthe言mic well-drained savanna. 

Specie給 Ecotypε 草xternal critical level* Internal critical level會
p 在 Ra1ny season Dry season 

(kg/ha-1) 
F E P K 

(%) 

621 20 20 0.10 0.95 0.04 0.53 
679 10 10 0.08 0.74 0.05 0.39 
606 20 20 0.08 0.83 0.05 0.38 
昏65 20 20 0.09 0.82 0.05 0.44 
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EE主ects of 器icronutrient app1ications on pasture estab1i諮h踏ent

A fie1d exper1ment was set up in Car1臨agua to deter觀ine the 
externa1 and interna1 祖icron心trient require祖ents for pro臨1sin惡 pasture

grasses and legumes as well as to deter臨ine the residual effect綠 of

micronurient applications. Zinc , cooper , boron，血anganese and 
molybdenum (only in legumes) were the micronutrients studie丑 The

grasses tested were 把全旦旦旦旦旦控里 621 ，坐坐坐主主主坐且投!:!!.!!. 60 6 , 
紅紅梅泣起坐坐坐盟主.a 679 a咽，把笠坐位組組拉拉必主 665 and the legumes 
蜘re Stylosanth的￡忽必終是 1019 ，主坐且必是 phaseoloide~ 9900 , Des盟紅um
ovalifolium 350 an是 Zornia latifolia 728. 

The result起 for the establish器.ent period are presented in Tables 6 
(legu羽es) and 7 (草ra翁ses). Af ter a year of establishment none of the 
pasture grasses or legu揖.es showed significant responses to the 
m1cronutrient app11cations. Under nat1ve savanna condit10n袋， 80i1 
analyses of the upper 20 cm provide社 the infor祖at10n that the 1evels of 
availab1e s011 zinc and cooper were higher than those considered as 
社eficient for acid soi18 (0.5 ppm Zn , 0.2 ppm Cu). After a year , the 
avai1abi1ity of these t街。臨1cronutrients was even higher with an 
incremen主 of fertilizer leve1s. 

ln the p1al三t ti，至sue~ 軍arke是 di重ference8 in z1nc concentration8 
among species as we1l a8 between grasses an益 1egumes were observed. 
During the rainy Sea80n and without z1nc app11cations ，主he pasture 
gra8ses with except10n of 坐位且笠生旦控點坐紹說的7 ， showed z1nc t1臼m
concentrations near or be10w the 1eve1 required for the an1mal. Si誼ilar

resu1ts were obta1ned with copper. These results indicate that although 
the dry matter production was not affected when z1nιand copper were not 
applied , the concentrations of these 敏lcronutrients 1n the plant tissue 
would not fulfi11 the animal's require甜ents. Therefore , it would be 
il楚portant to dete吉思主ne wbether mineral supp1e組.entation provides a more 
economic source of these mic玄onutrient緣。f whether direct application to 
the so11 i8 觀ore efficient , since both zlnc an這 copper fertilizatlon 
produce long residual effects. 

Pasture legum階s wlthout zinc and copper applicatio玄18 to the 8011 

• 

• 

a11 fulfilled the minima1 require圍ents for the anima1. The p1ant tissue • 
concentration8 sho耐'ed a differential increment by species , especially 
stylosanthes 丘您必位主 1019 w1th zlnc and Puera旦旦 phaseoloid帥 9900 with 
copper. 

In the case of boron the tendency was to 1nc玄ease only w1th the 
f1rst 1evel of application (0.5 k草草/ha). In both 車raSSeS and 1a草umes
the boron concentrations in the plant tis8ue we玄e highe玄 than that 
considered as a deficiency level (20 pp觀 B for legumes an是 4 pp誼 B for 
grasses). Manganese applications had no effects either on 事ra發se益。r on 
1egumes. Similar results were found wlth m01ybdenu阻 in the case of 
legumes. 

17轟
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Table 6. Effects of micronutrient applications on the dry matter production and mlcronutr1ent contents 1n plant ti~6uel and s011 1 during the 
establlsh血ent period of four trop1cal pasture legumes 1n an Oxiso1 of Carimagua , Colombia. 

Micronutrient 2 D. ovallfo11um 350 P. phaseolo1des 9900 $. cap1tata 1019 Z. lat1folia 
Applied $oi1 available DM- Tissue content 發愁 T1aaue cout臨nt 自4 Tissue c:ont融民主 DM Tisst童車 cont甜nt

kglhn l l~onL~1 

去81ny !!!.l'. l<At iny !1!l! Rainy l<At iny !!!.l'. 
pp油 司事-- ppm --佩-- l~O袋L 1

咀巴也且也- ppm 恥的“ I 乞on[l ----叮 Pl'呻耐心閻明喻 也I 章。訟Ll 怕“ ppm 偷偷給伊

ha "fyr ha 'Iyr ha 'Iyr ha A/yr 
Zinc 

O 1. 7 6.0 20 37 4.8 71 41 句.也 82 91 3.6 70 6也

2 1. 5 5.1 23 30 5.0 45 35 5.6 77 66 3.0 71 81 
4 2.0 6.4 22 33 5.2 6日 39 4.9 102 111 2.9 73 96 
8 2.2 5.2 32 38 5.0 73 45 4.4 109 72 3.2 72 83 

Copper 
O 0.7 6.1 9 12 5.1 17 16 5.2 8 10 3.0 10 13 
i 0.7 5.♀ 9 10 4.7 19 15 5.3 9 10 3.0 10 13 
2 0.9 5.7 9 10 5.0 17 16 4.8 8 10 3.0 9 12 
也 0.9 6.0 9 11 5.1 16 16 5.3 8 II 3.3 9 12 

::1 
Boron 

。 0.3 5.4 30 22 4.9 38 27 5.1 24 23 3.5 34 31 
0.5 0.4 5 ‘ 7 28 22 4.雪 39 34 5.4 21 23 3.5 25 29 
1. 0 0.4 5.9 28 25 5.4 41 39 5.3 22 21 3.2 33 32 
2.0 0.5 6.1 30 26 5.0 37 36 5.7 26 23 3.3 28 28 

Mangancse 

。 1. 9 5.6 353 184 5.0 247 168 5.4 209 160 3.1 121 173 
0.25 1. 9 5.8 312 206 4.9 202 218 5.1 169 209 3.6 102 165 
0.50 1. 7 5.2 288 220 4.9 247 338 5.6 176 288 2.7 93 2日9

1. 00 2.0 6.2 397 187 5.2 230 184 5.1 183 142 3.0 128 193 
鈍。工ybden位m --恥"晦-%當翩翩“““ .棚"喇輛輛% N-關輛““ 明你柵欄“% N幽幽幽幽幽 刪刪偷偷刪% N---眉目

G 6.1 1. 7 1. 7 5.2 2.8 2.9 5.4 2.4 2.4 3.4 2.6 2.8 
0.05 5.2 1. 7 1. 7 5.4 2.7 3.0 5.5 2.5 旱 .4 2.9 萃 .6 2.8 
0.10 6.0 1. 7 1.5 5.1 2.7 2.9 5.1 2.3 2.5 3.3 2.7 2.8 
息 .20 6.0 1.7 1. 8 5.1 2.7 3.1 5.0 2.4 2.4 3.0 2. 已 3.0 
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Tabl~ 7. Effects of m1crαnutrient applications on 主hê dry matter production and bic~onutrient con乞ents 1n plant tissue
1 

and 80i1
1 

during tbe 
establishmen乞 period of four tropical pas佐ure grassé9 1n an ox玄$01 of Carimagua. Colombia. 

認主cronutrient 2A. gayanu8 621 B. humidicola 679 B. d告CU蕊bens 606 B. brlzantha 679 
Applied 5011 aval1able DM- T1ssue content DM T1s$ue content DM Ti器自站e: content DM Tissue content 

Rainy !!.u Ra晶宮 !!.u Rainy 。rr Ra1ny !!.u 

kg/h.-1 ppm ìon/吋 pp玖 輛f~n/_l pp茵 _f~n/_l pp穗 傳 i~n 吋 pp位

h. 'fyr h. '/yr ha 'fyr ha 'fyr 
Z1nc 

。 0.7 8.8 14 17 6.9 19 18 7.3 13 13 6.9 15 28 
之 2.7 10.1 18 17 8.2 32 27 車 .9 17 2S 8.7 17 26 
4 2.0 8.0 28 37 6.9 24 3為 7.8 20 29 7. 1 18 33 
8 2.2 8.1 有。 52 8.1 37 47 7.8 19 35 8.6 24 44 

Copper 
O 。難也 8.6 5 9 8.2 4 6 8.4 4 5 8.1 4 6 
l 0.5 8.4 5 8 7.6 4 6 6.5 4 5 7.7 5 6 
2 0.9 8.9 4 8 8.3 4 6 7.7 有 6 7.0 也 6 
4 1. 0 9.3 5 8 6.8 4 6 7.6 也 6 7.2 也 7 

Boron 
。 0.3 8 也 O 7 6 7.3 為 6 7. 8 5 5 8. 為 6 10 
0.5 0.3 7 有 10 ? 7.7 6 5 串 .4 7 7 8.0 7 6 
1. 0 0.4 8.i年 8 7 7.1 5 6 8.1 6 5 8.3 6 5 
2.0 自 .4 8.1 8 7 7.3 6 6 8.5 7 6 7.5 7 6 

Hanganese 
G 3.5 宮 .6 109 146 8.3 126 118 8.9 10 息。 8.7 80 109 
0.25 3.3 8.9 151 130 8.5 183 91 8.5 104 115 7.9 103 8串

。 .50 3.1 9.3 83 120 7.9 99 71 8.0 86 76 1.1 74 89 
151 128 1.3 222 101 1.7 94 85 1. 3 86 III 

IDeficiency 1戰V輯1: Grass plant tissue Acid 8011 
Zn 20 ppm (Jones , 1972) 0.5 ppm (Cox and Kamprath , 1972) 
Cu 5 ppm 龜， n Ge2ppmH 
z 4 ppm " &看 0.3 pp'罷 " " " 

2 ___ Mn 20 ppm n n 1. 0 pp" .. n " 
DM dry matter production 

, • • • 



From the results obta1ned , the recol珊endation for the establishment 
of tropica1 pasture grasses and legu臨es in Carima惡ua is that there is no 
positive effect of micronutrient applications on the forage 
avai1abi1ity. The avai1ab1e amount of B and Mn under native savanna 1s 
adequate for pasture estab11sh滋ent. Zinc and copper app1ications to 
this 8011 1mprove the z1nc and copper content8 in gra悠悠穆怒， which is 
i臨portant since w1thout them the levels are below those required by the 
anima1. Henc緣， maintenance fertiliz必t10n with zinc and copper is 
important 1n pure stands of 皂rasse級 The pre忍ence and consumption of 
tropica1 1egumes in the pasture , in addition to the quantity an垂哇uality
of the protein , may supp1ement to a great extent the zinc and copper 
deficiencies in the grasses. This imp1ies that reduction if not 
elimination of minera1 supplementation of copper and zinc may be 
possib1e. 說owever ， this figure may chan在e complete1y for t言。pica1
pastures grow1ng in san是Y soils. 

Effects of 翁之主1fur ferti11zation on tropica1 pastu玄忽發

Under native savanna cond1tions w1th we11-社rained acid 8011s , the 
availab1e soi1 su1fur is often def1cient. and a8 the s011 texture 
becomes sand1er and the organic matter 是ecrease發 this def1c1ency 1s 
accentuate社 Under Carimagua conditlons the ava11ab1e su1fur (ca1cium 
phosphate extraction) was about 4 ppm S. a value consi是ered as 
inadequate for pa忽ture estab1ish祖ent.

Tab1es 8 and 9 show the data fro觀 a fie1是 experi血ent establ1shed in 
Carimagua to study the effect of su1fur ferti1izat10n on the response of 
severa1 tropica1 pasture 皂rasses and 1e草umes. The dry matter production 
of both shows no s1車nificant response at any S rate. ln additior玄. the 
tissue S concentrations wlthout S app1icat10n were sim11ar to the 
critica1 concentrations deter祖ine是 under greenhouse condit主onS (Tropica1 
Pastures Pro草ra阻，直nnua1 Report , 1雪80). The lack of response to S 
fertilization by the pa給 ture legumes and grasses was attributed to the 
considerab1e 1ncrement in avai1abi11ty of the nat1ve soi1 sulfur after 
conventional 主&也是 preparation. This incre觀ent waS about five ti晶.es the 
initia1 S va1ue foun是 under natlve savanna , which was enough to support 
90% of 主he ma.ximum 這ry matter yie1ds in both grasses and legumes. An 
exp1anation for thls appears to be that the Car1血agus Oxiso1 has a 
時lative1y hi皂h organic 血atter content (about 4%). With the 
convent10nal 1an益 preparation for pasture estsbl1shment , or在anlc sulfur 
beco甜es avsilable for the p1ants durin草 the e翁tablish血ent period. Tab1e 
10 shows the 帥lfur contents and forms in the top lsyer of the Caril關gua
Oxisol under native savanns and under PS!器 ture one year after 
establish揖ent. Total su1fur snd mainly organic 發ulfur we玄e 1e悠悠 under

the established pssture than under the native saVl主.nna. As a consequence 
of this , the avai1ab1e su1fur 1ncrease垂 almo前 t four ti四.es when no su1fur 
was applied. This has sn important implícation for pasture 
establishment on thi忍 type of soi1 since one csn av01謹 S fertilizatior主
when using conventional 1and p玄epsration and therefore reduce input 
costs. 
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Tahlc 8. Effects of sulfur fertil1zation on the d室y matter product1on and sulfur content5 1n the plan乞 tis悠悠緣 and 5011 during the estab11shment 
per10d of four trop1cal pasture 1egumes 1n an Ox iso1 of Carimagu翁， Co1ol!路1> 1a.

S treatment D~ ovalifo11u冒風 350 P. phaseo101des 9900 Z. latifol1a 728 
E 軍 s 

Applied Available 50i1 DM 1n the tissue DM 10 the tissue DM 1n the t1ssue DM 1n the tis5ue 
sulfur Rainy E!l: Ra1ny E!l: Rainy E!l: Rainy E!l: 

kajha l pp ll\ _l~onLl (%) _l~onLl (%) (%) _l~onLl (%) 
咖1/wha 子yr ha '!yr ha "Iyr ha "/yr 

。 22* 5.3 0.12 0.14 4.7 0.17 0.19 7.8 0.12 0.15 3.2 0.17 0.17 
5 24 5.9 0,13 0.12 4.9 0.16 0.17 8.4 0.13 0.13 2.9 日 .18 0.17 

10 24 5.6 0.13 0.14 5.0 0.20 0.17 8.6 0.13 0.16 3.2 0.20 0.15 
15 29 5.3 0.13 0.13 4.6 0.20 0.19 7.3 0.14 0.16 2.7 0.22 0.16 
20 27 5.5 0.14 0.15 4.7 0.19 O. ♀2 7.1 0.16 0.18 2.8 0.21 。 .17
)0 27 5.7 0.15 0.15 4.7 0.20 0.19 7.8 。‘ 16 0.18 3.1 0.20 0.18 

*Before convention~這 1 land prepa玄ation; 4 ppm-ava11able 8011 solfur “ 

e • • .. 
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Table 9. Effects of sulfur fertllization on the dry matter production and 弱ulfur contents in the plant tissue and 5011 du玄 ing the establishment 
pe玄iòd of four t玄。pical pasture 草rasses 1n an Ox1so1 of Carif蕊agua ， Colomb1a. 

S treatment 車轉鑫ayanus 621 B. decumb離ns 606 車. humid1cola 679 
S s s 

Appl1eè Av喜 ilablé soil DM i封 the tissue D鈍 10 the ti蟬摺1耳聽 DM 1n the tissue B絲 in the tissu載
sulfur 設 l!E1 Rainy Rai民主 B笠 Rainy l!E1 

k露Ih泉-1 ppm 勵íonl愉i (草) _í~n!_l (%) 輛1 t;onLl (%) 的I -1 (%) 
h. 'Iyr ha '!yr ha 'Iyr ha -/yr 

。 25* 串 .9 0.12 0.10 8.5 0.12 0.13 7.2 0.11 0.12 8.5 0.12 。爛 12

5 24 9.0 0.13 0.08 9.3 0.14 0.13 7.1 0.12 0.12 8.4 0.15 0.13 
10 24 10.0 0.12 0.09 9.1 0.15 0.15 7.7 0.14 0.13 8.1 0.16 0.15 
IS 24 8.6 0.13 0.09 7.8 0.15 0.13 7.5 0.14 0.13 8.1 0.20 。恥 17
20 24 7.6 0.14 0.08 9.2 0.16 0.14 6.7 0.16 0.15 7.7 0.17 0.15 
3日 27 8.3 0.13 0.09 8.7 0.18 0.16 7.4 0.14 0.15 7.7 0.20 0.16 

*ßefore convent1onal land preparat1on: 4 ppm ~這vailable soil sulfur. 



Table 10. Sulfur fractions in the Cari回a串ua Oxisol under native savanna 
ve惡etation and under tropical pasture銷魂fter one-year 
發愁tabli翁hed w1th three sulfur treatments. 

Sulfur fraction 

Total-S 
Organ1c-S 
lnor車an1c-S

Avai1able-S* 

Native savanna 

420 
231 
189 

6 

*Calcium phosphate extraction. 

one-year pasture established 
Okg S/ha 15 kg S/h圍 30 k揖 S/ha

-“---偷偷.-切盼翩翩-且也-ppm----------------

2島。

101 
17曹

23 

300 
113 
187 

26 

295 
105 
190 

27 

However , the sulfur requirements for maintenance fertilization of 

• 

pastures under grazing may be comp1etely d1fferent. It appears that • 
after a certain time the organic matter returns to a stab1e state, and 
there 1s a net sulfur im血。.bi1ization. Since a pasture does not receive 
an annual 1and preparation , the availab1e sα11 sulfur see盟s to return to 
the status under nat1ve savanna. This was the c發Se of a Desmod1u單
ovalifo1ium pasture esta忌1ished 1n 1978 , wh1ch rece1ve是 in a是是ition to a 
basa主 fertiliza章10n a尪out 20 kg S/ha 益urin鑫 establi忽hment. In Au車站起t
1980 it received four 器aintenance ferti1ization treat認ents including 
sulfur. The 愁。11 nutrient dynamics as a function of these four 
treatments 1s shown 1n Figure 2. Re臨lts regar益紡車 forage availabi1ity , 
protein qua1ity , tannin content and preferent1al 1ntake by the an1血a1
are presente是 and 社1建cuSse益 1n the Trop1ca1 Pa發tures Qua1ity Section. 

The avai1ab1e P , with exception of Treatment 4 , 1ncreased five 
亞onths after phosphoru5 was app1ied , which may be an effect of the end 
of the rainy sea鈞。n. A s1mi1ar response was observed with the 
exchangeab1e ca1cium, but the 1ncrease occurred at the beginnin車。f the 
rainy season and in a11 the treatments , except the contr01 which d1d not 
receive any maintenance ferti1izer. Treat租給nt ，主 received Mg and S in -
addition to P and Ca. The avai1ab1e P , S, and ~車 but not exchangeab1e 
Ca became ava11ab1e 1n the 50i1 as 800n as the ferti1izers were app1ied. 
The sulfur an是臨8囂。esiu訟 levels can be acredite挂 to the fertilizer 
applie益， but the higher avai1ability of P as co祖，pare是 with treatment5 2 
and 3 may be due to a bette玄 nutr主tiona1 ba1ance in the soi1 caused by 
an almost co祖plete 主ertilization which 聽ight have sti盟ulated chemical 
an是 biologica1 activity of the soi1. 

The 磁ain conclusion from these results i8 that the only significant 
response of this pasture was obtained with the maintenance fertilization 
applied in Trestment 4. Later on this experiment was mo吐if1ed to test 
the hypothesis thst sulfur 1s the key element 1n mod1fying the 8011 
fertility dynamics a8 we11 a8 the changes in forage avai1ability , 
prote1n qus1ity , tannin content and intake of 齡組組乏經泣位主拉拉!!!. by 
the animal. Preliminary evaluations are confir臨in草 the hypothesi5. 

重車2

、



R 

/\ 
/會 L~
f 八 可恥、---. 4 

6 • f/1 

J 況:

重4

草草

20 

16 
{
E臨
且
)
的E
n
E草
包
，
叫

A
旬
，

可
、、

、
、、、

、、

an 

jl''

,',
a'
,? i',', 

',', 
' ' , 

3 

4.5 

縛.0

3.0 

2.5 

2.0 

3.5 

1.5 

{
E
A岫a
}
-
-
h
o

恥
岫
a
a
z
a
E草
包
，4

8 

1.0 

A S 0 I這 o E F 揖 A 揖

戶\

/、\

/>;
/ 

/ 

A S 0 I這 o E F 輯 AM

1980 1981 

.08 

.04 

桶。叫h.

Soi1 nutrient dynamics as a function of four ferti11zer 
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Treatments: 1 = contr01; 2 = P + Ca; 3 鞠 P + Ca + K; 
4年 - P + Ca 司令 K+ 滋草 + S. 

Nutrient Recyc11ng ln Pastures 

In pasture product10n systems , there 1s a natura1 recyc1ing 
mechanism in 有.hich the three ma主n components , the s011 , p1ant , and 
an lma 1 , rep玄esent the nutrient pools and determine to a great extent the 
pasture product1vity and the yield of a室主1ma1 product. Thus the 
magnitude 0主 nutrient recyc11n皂 in pastures needs 哩uant1f1cat10n 1n 
order to def1ne ma1ntenance fert111zer reco臨mendat10ns.
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Le且必級e res1dues as a nltrogen pool 

The contrlbution of a 1e在ume to tropical pastures 1s both as 
hlgh-protein feed an是 as p1ant residues which are sources of nutrients 
for recyc11ng to the gras舍-legume components. A major pathway of 
n1trogen cyc11n草 1s throu在.h legume 1eaf 11tter. Thus two exper1臨ents
were estab1i移he是 to eva1uate the contributlon of this 1itte玄 to tropica1 
pastures. 

For the f1rst experiment , 1e在ume leaf 種aterlals from tw晦 pasture

legu臨師 (Pueraria ~ha僻的oides 9900 and Des齣是ium ova11fo1ium 350) were 
incu站tedτzτhe presence of a 喜row1ng grass (Brac前aria h而idlco1a
67會) • The grass w宜5 harvested at 11 , 1忌， and 24 weeks and N recovery 
was ca1cu1ate是 Two 50i18 p1u8 one 11me treatm陣nt were emp10yed: 8011 
from a 盟主坐坐mRH坐坐主些空 350 pasture and the same s011 p!us 11me (Al 
制turat10n below 40克); an吐 a so11 fro甜叫起訟法海想直至主坐監 621
pasture. The resu1ts are shown in Figure 3. At the first harvest the 草

1n the 車rass 1eaves apparent1y represente這 the easily 髓ine玄al1zab1e-N

(solub1e N). The s011 from the 些史虫兒做n 孟旦旦旦防sture had a 10wer 

.. 

A1 8aturation percentage (7毛主 Al 8at.) than the s011 fro觀 the D. • 
毀性史性些旦 pasture (82% 主1 Sat.) and th1s was reflected in higher net 
nitrog叩 uptak.e by 11..主旦旦起已呈﹒ The second harvest probab1y 
represented mlnera1ization of 50m處 of the tannin-hound protein. 
主pparently the 5011 fro激 the A. 主呈主豆豆法s pasture 是1d not have a h1gh 
popu1a毛主on of the 盟icro-organis聽s that cou1是 m1neralize this type of 
protein 甜 there was net 1酬。bilization of 哀， especially 叫th the 豆.

奴位延結些更 dea謹 1eaf mater1al (伽dera臼1y 10w in both N and tann1n). 
CUl追星星1ative net nitrogen recovery data show that the s011 from the !. 
主呈Z是如s pa5tu玄e was ab1e to 訟inera11ze 距。re of the nltrogen fro誼 the 
是ead P. phaseolo1des leaf mater1al than the other 恥o11s and this may be 
related to its lower A1 saturation percentage. Li血ing the 8011 from the 
D. 豆豆豆位1um p制ture apparent1y stimu1ate尋 the m1crobial popu1ation 
responsible for 聽inera1izing tannin-bound protein. 

A11 the soi1s mlnera1ize社 N 1n a simi1ar way and 1n high quantities 
fro訟 the 惡reen 1eaf materia1 of P. phaseo101des (high 前， 10w ta滋滋in).
However ，。很1y 11med 80i1 fro祖 the 笠，盟拉茲位主且更 pasture wa5 ab1e to 
minera1ize substantia1 quantities of nitrogen f玄om the hi草h tannin • 
materia1 , but for 50盟e reason this so11 was much 1ess ab1e to minera1ize 
the 10w-tann1n dea謹 P. pha5eo10ide翁 leaf 盟ateria1 than the other 怠。i1s
at 18 雞nd 24 weeks , re5pective1y. 

For the second experi租ent ， four pa發tures un益er 草razing we玄e samp1ed 
to determine the amounts and n1trogen concentrations of the 1itter; the 
50118 were a1so samp1e是 at d1fferent depths 1n order to obse絮ve the 
varlat10ns in n1trate and ammonia 1eve1s 1n the four pastures. 
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Figure 4 shows the amount of N from the litter of the four pastures 
as a function of time (March-August , 19車 1) • In 草eneral ， the ten是ency
wa翁 a decrease in the amount of N as the rains 1ncreased. This 
reduct10n of N was 臨a1n1y related to reduced amount of litter and not to 
位 decrease in the 誼 content in the litter due to the growing Season in 
which there is a higher a也ount of green bio孤ass and lesser 社efoliation
than in the 是ry season. The 1itter present at the end_of the dry season 
was high and co玄related with the concentration of 軒"彈。3 in the soil. 
The p品ture 些重些巴望旦且坐坐主主 621/ Pueraria phaseoloides 9900 (在﹒皂角 .p)
had high 1itter pro忘“如Zτ互了5 t/加了立nd w互s the litter with the 
highest N content (1.8荒草). The litter from the Brachi平 ri壘 decumbem早
已06/Puerarla phaseo10i是e~ 9900 (B.d/P.p) pasture a1雪白 had 主 relatively 
high N content (1.65 % N) , but the 祖ount of 1itter was less (2.2 t/ha). 
The pasture 懿紅終必旦真紋里恆星 621/ D忿忿蜘di咽 ova1ifolium 350 (主.g/D.o)
had the higher 1itter production (5.9'吉布互了 bu否定he 百三ontent was on1y 
0.91%. Fina11y the pasture 全控告您認旦控逆拉拉里 679/ Des也odium
ova1ifoliul蠶 350 (B.h./D.o) had the 1east amount both of 1itter and N 
content (2.6 主/ha and O. 岳8% N). Continuation of the sampling for a ful1 
year w111 be essent1a1 to characterize the N c。但tr1but1on of the litter 

-. 

也ateria1 fu11y. • 

Figu玄es 5 ahd 6 show the chan草es in the n1trate an挂&認monia 1evels 
>11th soi1 桂epth at two sa器pling dates (May 5 an電i August 有). At the 
first 8011 sampling date the nitrate levels tended to 1ncrease w1th the 
8011 depth w1th except10n fo玄 the A. 皂/P.p pa8ture 8011 wh1ch had higher 
1eve18 of nitrate at a11 depths. For the second set sampling date , 
nitrate 1eve1給 ten是e是 to decrease and ma1n1y for the A.g/P.p soi1 but 
。n1y on the 20 cm topsoil. Am血。n1u恥 1eve1s decrea8ed sharp1y w1th 8011 
depth 1n the four pastures at the two samp1ing dates. Apparent1y the 
1mproved grasses are not fu11y explo1tin惡 the 100 cm depth. 宜。wever ，

the 1mproved grasses are util1z1ng this n1trate much 揖ore than the 
native savanna , wherc there 18 sometime8 abundant "fOS811" n1trate (up 
to 16 pp訟誼。3-N at 100 cm depth an卓 up to 6.5 ppm N03-N at 1忌。-190 CT琵
社epth). This has 1祖p1ications for the establishment of legumes 
assoc1ated with improved 草rasses ， because 1egumes 可oould not be ah1e to 
Cü訟pete with 主hese 草rasses as 10ng as they had access to the "foss11" 
nitrate. Once the nitrate 1s depleted the legumes woul挂 be more able to 
compete with the grass. -. 

An1mal excreta as nutrient pool發

Return of nutrients to the soi1 via excreta in pasture pro桂uction
systems is an important natura1 recyc11ng 血echan1sm but 是epends
cons1derab1y on stockin車 rate ， grazin在 management ， and other factors. 
preliminary 是ata are presented jn Figu玄e 7 which 移hows the chan車es in 
th他 to~ 之o c品 of an Ult1so1 主 rom Qu11ichao , Cωlomb1a ， caused by dung 
社eposition in a L早些必拉車坐盟虫也~pasture under rotationa1 grazing 
every 15 days. 
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The results show that the topsoil inorganic nitrogen 
content double是 at the first 15 days within a 1 器 radius from the 
excreta and declined sharply afterward. Available phosphorus , 
potassiu妞， calc1um and sulfur a1so showed a similar 1ncrease but w1th 
less effects at 1 盟 distance ， except for sulfur , and fo11owed by a 醋。re
gradua1 是ecrease with t1me than nitro車制1. The effects of the urine 
deposit1on忍〈萱able 11) in是1cate a sharper increase in potass1um and 
su1fur than with feces. but a smaller increase in the availab11ity of 
nitrogen. phosphon站 and calciu觀 The overall effects of these 
additions 龜.ere favorab1y ref1ecte是 in increases of a11 five elements i鈍
plant tissue concentrations within the first 30 days after excreta 
deposit ion. 

Quilichao, 
graz1ng a 

誼毛主trient recycling on the top cm of an Ultisol from 
Colo甜Ibia. as a result of urine depositio!主 by cattle 
紅紅迋笠站起坐到車 pasture.
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Pasture Development in the lsohyperthermic S量vannas~C訟枷姆"鑫

lntroduction 

The per10位 1會單位ω81 has beeτ1 one of cons011dat10n for the past紋re
deve10p啞ent sect10n 1n Car1盟a囂豆豆a. The ro1e of the sect10級主發 pr1咽ari1y
the deve10p酷ent and/or 1nte車rat10n of pract1ca1 establ1sh融.ent and 
management syste單s for adva綠ced cate囂。ry spec1es , mak1ng u翁e of the 
basic know1e益惡e der1ved fro聽 act1v1t1es of other sect10ns and 1ts own 
previous exper1ence. ln th1s way , the sect10n serves as a br1dge 
忌etween ge玄mp1as盟 c011ect1on an是 ear1y evaluat1on, and 1ater act1v1t1es. 
These concentrate on advanced category mater1a1s be1ng tested for 
pers主stence and productiv1ty unde芷 grazing management. and on their 
utilization in catt1e production systems. 

Results for 1980-81 

Establ1shment 

Spat1al distribution trials. The association of 塾. decu揖bens and 
E. phaseolo1des 1n a systemat1c triangle design (必創立 Repo謊言啥?章，
79 , 80) has been manag蚓叫做r conti翩翩S 草razin鑫 since 1會79 w1th 2.5 
and 1.25 animals/ha , re級pectively ， durin惡 the ra1ny an喔喔玄y seasons. 
The development of th1s tr1al has been somewhat ha揖pered by very heavy 
spittlebug 1nfestat1的 ln sp1te of (or because of?) th1s 11盟主tat1on ，
the ba1ance of species cont1nues to be sat1sfactory, and ani晶a1
perfor血ance has been 囂。od. Dur1n草 the current ra1ny season, ga1ns have 
range是 from 5毒5 to 685 草la融i揖al per day. τhe pasture 1s bec淘，m1ng 臨陣re
legume dominant than in pre舟110us year診， due 1n large measure to the 
1ncreasing sever1ty of sp1tt1e bug. 

As an out草ro耐th of th1s tr1al , another spat1a1 d1str1but1on tr1al 
was establ1shed 1n May , 19誼0 ， and was stocked at the beg1nn1ng of the 
current ra1ny seaso玄1. The tr1al 15 designed to study the effect愁。f

1n1t1a1 proportions of legume and grass and str1p width. Three 
proport1ons and three str1p widths , as shown 1n Table 1, are used for 
two assocíat1ons: 且 hu風點研峙， assoc1ated w1th D﹒控訟法給必投純是
w1th!. 2haseoloide~. Dífficult1es were encountered ín adjust1n車
grazing pressure to forl真ge availability w1th the resu1t that excess1ve 
amounts of over mature grass accumulated 1n a nu訟ber of treat臨ent毯， th叫S

necessitating clippin起﹒ Early observations 1n垂icate a strong 
1nteraction between proportion and optímum stríp w1桂th and between 
those factors and assoc1ation. The combination of B. hUI濃idicola x 
phaseoloides 1s 阻uch more sensitive to both factors than the other 

both 
P. 

assocíation , and at the en是 of the f1rst rainy season under 在razin麓， the 
1egu詛e has almost di翁appeared in a11 but the widest str1p w1dths of the 
2/3 le學lme-1/3 草 ['a忽悠 treat攝制lt.
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-Table 1. Proportions and st主ip widths used for a trial in which 
Brachiaria humidico1a is associated with P. phaseoloides 
and D. ova1ifolium. 
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1:2 , 2:4 , 4:8 
1:1 , 2:2 , 4:4 
2:1 , 4:2 , 8:4 

L,ow densi ty seeding 

Minimum and zero ti1lage for 10w density pasture seedinE . Based 
on experience reported in 1980 , a trial was initiated to test the 
feasibility of entirely substituting chemical control of native 
vegetation for mechanica1 contro1 and planting in a 10w density pattern 
with manua1 preparation of the seeding site. The 10cation of the tria1 
adjacent to a large b10ck of savanna , which continues to the Muco river 
with its flood p1ains and ga1lery forests , has resulted in heavy 
predation by deer and rabbits , making it impossible to obtain a va1id 
test of the treatment variables. lt may well be that wi1d anima1s wou1d 
be of relatively minor importance on sma11 farms where this type of 
estab1ishment wou1d be most re1evant. 

• 

Mechanized seeding with vegetative materia1. Some of the most 
promising grasses produce very little viable seed in the Co1ombian 
Llanos , but are readily propagated by vegetative materia1. Others offer 
the alternative of planting with vegetative materia1 or seed. ln 
general , farmers readi1y accept vegetative propagation as an efficient 
means of establishing pastures and often express a preference for 
vegetative materíal over sexual seed because of reduced risk of 
establishment failure. Nonetheless , the logistics for conventiona1 
p1anting with vegetative materia1 are formidable. Two trainees were 
interested in deve10ping a simple method of partial1y mechanizing the 
planting operation for 旦﹒坐監坐且主呈﹒ Two 55 ga1lon drUl岫r
a hopper for plantin皂 material which was mounted on the front of a 
small , 25 H.P. fie1d p10t tractor. A p1ank was also mounted on the 
front of the tractor as a seat for a man on each side to drop sto1ons 
into previous1y opened furrows 1.8 m apart. The stolons were partial1y 
covered by modified sweeps mounted on the too1 carrier in front of the 
rear whee1s of the tractor , and the soi1 was firmed over the seed by the 
rear wheel , thus e1iminating exposure of the p1anting materia1 to sun 
and wind as is norma1 with traditional manua1 seeding. Stands were good 
and grazing was initiated only three months after planting. Using this 
system , the three men were ab1e to p1ant one hectare in 45 minutes using 
200 kg (fresh weight) of vegetative material. This resu1ted in a ratio 
of seed p10t to p1anted area of over 1:100. The relatively sma11 amount 
of material required great1y simp1ifies the logistics of the planting 
operation. 

• 
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Comme主cial scale experience with 1。當 density see吐 in，g. A number of 
1arge sca1e 1egume翩起rass pastures have been estab1ishe是 us1ng low 
density seeding as reported 1n 1會80. 空hese p嗡stures primarily based on 
A﹒真絃您服 and P ﹒ ph帥的loides ， have developed 牌11 ，融為r grazing 
management an是 appear stable and pers1stent. 

Factors 1nfluenc1ng establ1sh臨ent us1ng vegetative mater1a1.幫ith
the cooperat1on of t玄a1nee露， the sect10n a160 11主vest1gated the effect of 
several factors on the estab11sh僻的 of B﹒坐c'控想主 and 旦﹒全盟拯訟已是
with st010ns. The effects of part1a1 (at 1east one node expose是) and 
c。當p1ete co句ering of sto10ns and of co耐申action after p1antin在 are shown 
1n Fi在ure 1.工t can be seen that complete covera惡e of the st010ns was 
very detrimental 1n both species. Compact1on after coverin草 had a 1ar草e
pos1tive effect i紋 the case of B﹒些設必些公笠. but had 11ttle effect on 
B. decu祖bens. 1n another tr1al , 1t was observed that f1e1d storage of 
plant1ng 盟在terlal after cuttlng had relatlve1y 11tt1e effect on 
vlab1l1ty un社er con挂1t10位s which preva11e益 dur1ng the exper1ment. Ra1ns 
were frequent and the days were co01 and overcast. P1ant1ng mater1al 
was store社 1n 50 cm stacks and cove玄ed w1th burlap bag發﹒

Maintenance 

A,ssociat10n x phosphorus 1eve1s. This tria1 1s co阻pletin唱 three
fu11 years of graz1ng. As previo間1y reported , the f﹒盟位空空11 - p . 
phase010ides treat盟ents became stron草1y legu血忍 domi位ant after the first 
grazing season. Graz1ng of this t 玄eatment was discontinued in the 
secon益 year and the p10ts have been 芝enovated with the same two spec1es 
an是 are now under grazing . Other prob1ems which have occurred during 
the year inc1u偽 severe ant 是amage to two plots of 坐位迪里健全﹒ These 
p10ts have a160 been rep1ante益 but are not yet fu11y estab1ished. This 
tria1 h雌s proven hard to manage pri祖ar11y because of difficu1ty in 
adjusting 發tock1ng rate to achieve unifor祖草razin晶 pressures for the 
different treat也ent combinations. The assoc1ati。但s of 主﹒鑫呈l!!!法主 with
f. l'haseo1oides a咐 S. 主錢主茲a cont1nue to be the most stable and weed 
free. The greater persistence of 旦﹒主經坐坐車 w1th 主﹒革笠鉛盟 under
rotational grazing in this tr1al contrasts w1th the ，這ame association 
under continuous 在razin皂 1n pasture utilization trials 1n wh1ch the 
pers1stence of S. ca泣盟峰 has bee位 poor. Like叫牌， the ba1ance of f. 
ph帥eo10ide~ and A. 主設主盟主 under 芷otational graz1ng contrasts sharply 
with the seasona1 imba1ance of the sa置e associatiOl去. wh1ch results from 
continuo阻s grazing in adjacent pasture uti1ization p10ts. The 
interaction of phosphorus by association has been observed pr主攝arily 1n 
the P . 空空xil涅盤-主﹒ ￡呈E主主翠玉三~ association 1n which increasing P leve1s 
are ref1ected 1n spec1es ba1ance and forage production. 

see是11ng vi墓。r 1n S. capitata. The lack of persistence of ~. 
主笠虫草告知 association with A. 皇位經豆豆 appears to be a serious 
111建itation for that species. Studies conducted by a graduate student 
are a6 yet 1nconclusive but a11 1但是ications are th據t one of the major 
a吐verse factors is co咽Ipetition by the 草rass for nutrients , leaving the 
new seedlings inadequately supplied for normal development. Work 
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問札iιt"d 柄 ICAω11斜斜的 in 19ï6 1ndicat指 that 圭﹒旦錯話說細y be 
司uít" co孤patíble with ~!.艷的拉拉缸里 The trial has been grazed at 
approxi器ately six week interval悠悠1nce establish揖.ent and stands are 
G美cellent after th玄ee years • 

• 

lt 主s clea玄 that H. 點血哈拉位a 1s less agg甜甜ive and ∞mp帆itive

than A﹒主益主盟主的忌， therefore , should impose much less stress on 
seedl1ngs. A símilar 削perience has been ùbserved 1n which i﹒組位旦旦旦
was planted w1th native savanna. Under similar grazing management , the 
uative savanna has largely disappeared from the tría1. 

/ 

Savanna replacement. This experiment involves both establish紛ent
and maintenance concepts derived from research 1n spatial distribution , 
10'"' density seedin皂， t111age methods , estab1ishment an垂臨a1ntcr:. éince
ferti1izer requirernents. The strategy being p心rsued is reporte是 in the 
1980 Annual Report. Establ1shment of the 1n1tia1 strips (20% of total 
A主 ea) was successful and the pastures were 在raze是 light1y 益之間in草 the 
i i.rst dry season and stocked beginning ear1y in the present ra1ny 
服&~C訟， τ'he stockin草 ratc i怠 1 an主關工Iha tota1 area. or 5 anil臨知Iha
seed叫 area. AníEáls ente當ed 蜘i嘉軒1n島生 200 kg in May. 章。th D. 
位坐坐坐坐豆 an是主﹒ phaseoloi批發 have rapid1y spread into native savanna 
strips under 皂razin草 an社 have co句ered at 1east an add1tional 20% of the 
&rea with the exception of the 5 阻 strips of both species where a 2.5 m 
spread on each side 1s require晶 to caver the 20% additiona1 area 
fertil1zed at the end of the second rainy season (Tab1e 2). 

There is a stron草 species lnteraction as ref1ected by markedly 
diffe主ent growth of B. hu昆虫純正且 ln the two assoclations. 旦﹒
史性逆時豆豆豆 has tonn必d a dense and formidab1e barr1er for the spread of 
必主控話挂且呈 from the center third of the strip where lt was ori草inally
planted. It has spread some in spite of the heavy cover of D. 
但且正且且呈 However ， ln the other association , the op閉，闊前ling

growth of P. phaseoloide! and improved nitro草en ferti1ity have 
sti且也lated the grass to colonize the entire plante是 strip to the 
品etriment of the legume. Much more planted 草rass i5 avai1able than w1th 
the other association , and the 轟ra55 i5 beginnin皂 to spread 1nto the 
natíve savanna. Both 1e串U支援es have covere垂 2/3 or more of the tota1 area 
when planted ln 50 cm strips with 2 觀 lnterven主ng st玄ipS of native 
savanna as shown in Tabl位 L

The graziIig animals consume the plante社 grasses preferentially , 
with 主﹒主笠笠竺圭 l'eceiviIig tht! highest 草razing pressure in both D. 
技豆豆拉拉笠 and !:. 12haseoloides associations. B﹒坐坐坐扭扭 is gr翩。d
more heaví1y in associatio位 w1th D. ovalifolium than in the P. 
phaseoloides treatment5. Consumption of uative species is on the 
lncrease with animals aggres約 ively consuming savanna which has not been 
burned fo宜 18 months. This is undoubted1y due to the presence of le島ume
in the diet. A greater volume of D. ova1ifolium than P. phaseoloide路
has accumulated. An1曲a1 performance varies w1th associat主on ， with 草ains

rang1ng from 200 to over 400 臨lani位臨1 per day f玄om Apr11 22 to September 
17 in the fo l1owing order: !i. h. x!:' .E.' >旦﹒主. x 旦﹒丘﹒
臭"車 x !:. .E.﹒>主﹒矗 X!!.. 0 .. 
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Table 2. Effect of associated spec1es and str1p width on the invasion 

of native savanna by two legumes 1n a savanna replacement 
trial. Planted May 1980; 阻easurements taken Nov. 1981; 
grazing in1tiated Apri1 1981. 

Plante垂1 2 A是社itional3Avera惡e advance 
strip fro龍 covera草e of 
毯ddth ori草inal strip total area 
{總} 經i (%) 

5 1. 7 14 
2.5 2.75 44 
0.5 1.0 53 
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ICenter i/3of5an社 2.5 阻 strips planted to assoc1ated grass. For 0.5 
2 m planted strip width~ ?very third strip planted to ~rass: 

The average advance of legume on each side of planted strip. Advance 
measured only when coverage was complete; many stolons extend much 
further 1nto the savanna. 

3 % addit10na工 covera囂食總 Z x avera車e advance x 100 • center to center d1stance 
betwee說 strip念

Future P1ans 

Estab1ishment phase 

Priority shou1d be given to the development of alternat1ve syste臨
for seed bed preparat10n an是 p1anting of 發10p1n草 an是lor sandy 8011s 
where the erosion hazar是主s hi孟h and 8011 structure is often very weak. 
話澈phasis wil1 be 皂iven to m1n1mu誼 t111忽草e w1th the possibility of 
combining chemical control with chisel or stubble mu1ch sweep 
cultivation. Some species are capable of establishing after minimum 
til1age without need of further control. 

‘ 
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There 1s nee吐 for a simple syste盟 for f1rmin草 the $011 over the row 
at planting ti級e. This factor is continua11y shown to be extre，讀ely

important in Carimagua. 

' 

!iii 

There ís ne給社 for the dev給10pment or testin墓 。 f alternative means 
of planting 主..s.主主圭亞笠呈盒 It 1s a difficult seed to handle , and we have 
thus far only been able to plant it suecessfully when 聽ixing it with a 
fertilize笠 materia1 like rock phosphate or basic sla在﹒

、華
There 18 need to further 桂evelop I惡ethods of mechanizeð planting of 

vegetative material. It is thought that the basic field cultívator 
could serve as a carrier for a number of plant1ng 翁yste研s including 
mechanize吐 vegetative plantin皂， and plant1ng of legumes into degraded 
草rass pastures , as we11 as for convent1onal p1anting of 1egumes and 
grasses in prepareð seed beds and mini盤um ti11age planting in native 
savann8. 

There is nee益 for expan晶 1ng research on pasture estab11shment in 
wet areas inclu是ing 10101 density p1anting in areas of "zurra1es". 10萬.，

E1aíntenance pha忽e

There 1s need fo玄 continue益 effort in tbe area of pasture 
renovation, especially as related to the introduction of 1e草umes in 
是egraded grass pastu笠es.

10101 seedli玲 vigor of 立.盟已盟主尪主 u闊反吋挂盯皂詐芷ra甜z仙i釘in
One pOSl慈;ibili主Y 1s 芷o test associations with 工el怠:;8

which 詛i挖gh忱t be 阻帥O玄re compatible t叭h品 f主\. 且哎笠盟控笠.
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Sava畫畫泌as-Cerr轟do畫'asture Development in the Hyperthermic 

The objectives of this section are to 桂eve10p effiêient syste輯s of 
pasture establish珊處nt for the Cer宮發do ecosyste盟 and to deter盟ine
estsbli扇h鵬還單位t snd maintenance fertilizer requirements for the 醋。st
promising grass-1egume associations. There is a ran車e of a1ternatives 
avai1able for pssture estsblishment w1thin 觀11tip1e production system學
in the Cerrado. Planting techniques for 1e草綠詣e introduction into native 
pastures or in主o dec1ining pure 草rass pastures have been te慈ted and 
resu1ts were reported in the 1980 Annual Report. This year , more work 
on conventional planting meth。這s for pasture estab1ishment has been 
initiate忌， and preliminary results as we11 as information on ferti1izer 
requirements are presented. 

5oi1 Nutrient Deficienc1es dur1n~ Pasture Estab1ishment 

Exploratory 草reenhouse and field experi阻ent5 have 5hown that once P 
deficiency has been corrected , S. Ca , and 50器et1mes Mg and K are 
至1miting 1n m08t Cerra是o 8011s. Mo and Zn hl這ve been found 11盟主ting
under 80me con通1t1ons. These findin車s apply to the dark-red 1atos01 
(LVE) an是 the red喘ye110w 1atos01 (LVA). The玄e are other s0118 in the 
Cerrado 、.hich are less important in terms of area but cou1d be of 
忌器trategic importance if used for plante挂 pastures during the dry season. 
幫ith th1s in 磁in益， exploratory work wa穆 extended to hu鹽ic gley (g1ei 
hu血ico) and 10w humic g1ey (在1ei pouco humico) soi1s. According to 
resu1ts. in the 10w hu揖1c gley. 11翰itations are simi1ar to those of the 
LVE soi1 , resulting fro回 extremely low 1evels of P snd low levels of S. 
Ca and K. However , the hu盟主c gley 1s severely deficient 1n B. a也是
application of this e1ement woul是 be essential for successful pasture 
establishmen章 1n addition. S, Ca. 終囂. K an晶鈍。 were found to be 
11血iting as measured by plant response. 

in a Red-yello耐 Latosol

A grass枷1e草ume pasture was establishe是 in a red伽yellow 1atos01 
th玄ee years a息。 to study pasture re翁ponse to 1nit1a1 P levels and annua1 
app1ications of O. 13 an是 26 kg p!ha. Three d1fferent sources of P were 
tested. Lil牌 rates of 0 制是 1 t!ha were introduced a8 treat回ent8 1n the 
secon是 year to study pasture response to ~是.g and Ca. 

P1ant growth and pasture product1vity were much better this year 
than those obse玄ve是 dur1n皂 the fi玄st two years of the experiment. Dry 
matter product1on increased three fo1d. The 1ncrease was observed with 
a11 sources of P but was 扭。re dramatic w1th Ara法a phosphate rock and 
t宮iple superphosphate. the least effective sources in previous yea主s.
τhis it益provement 18 probably 益ue to a wet season characterized by low 
rainfa11 and a 35 day drought wh1ch resulted in greater depth to the 
抽ter table than in normal years. Fie1d ob帥rvations have 的own that 
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the experimental site and other similar high plateau areas are 
characterized by a high water table during the peak of nor祖a1 rainy 
seasons. Greenhouse trials showed that these condítíons 8everely limit 
plant growth in the8e 80118. 

A sun閣.ary of 1ast year s result話 18 presente是 in Fi惡ure 1. Yoorin 
thermophosphate continues to be better at 26 and 52 k草 P!ha init主al
rates. Dry matter production at 105 kg P/ha level was similar to that 
of triple superphosphate , when lime was applied. The beneficial effect 
of lime was particu1arly clear at the lower levels of P with triple 
superphosphate 甜甜 Yoorin thermoph仰phate but , as expected. did not 
i益prove Araxa phosphate rock perfor甜ance.

主nnual application of 13 an是 26 k窮。f P/ha had 1ittle effect on dry 
matter production during the second and third years of the expe主iment.
The effect was similar for al1 initlal rates; the only 翁主草nificant
1ncrease was observed when 26 kg P!ha was applie吐 to triple 
superphosphate and thermophosphate treatments , to which no 11盟e was 
applied. Table 1 summarizes these re8ults. 

草esponse of 直.里avanus to Phosphoru~善。n a LVE Sol1 

A fie1d experiment estab1ished in 1980 1n a 丑ark喲re是 +atosol (LVE) 
showed lineal re縛。n牌。E 全﹒皇位迎U8 to P 1evels. L1酬 applied at 1 
t/ha increased y1eld at 10w 1evels of P. The effect of fert11ízers 
applied in 1980 carried over to this year and wa自 very similar to the 
first year effect. L1me continued to enhance P fertilizer efficiency at 
the 1 t/ha rate (Fi草ure 2). Results suggest that 1ime should be applied 
unless very hi車h rates of P are employed. In the second year , P was 
applíed at 玄ates of 0 , 13 an益 26 kg P!ha to subp10ts within each initial 
P treatment. No benefit was realize社 fro盟主hese a是ditional ferti1izer 
app1ications (Table 2). This exper1臨ent and related re發ea玄ch wíl工 be

continued to develop practica1 ferti1izer recom毅en桂ations for pasture 
estab1ishment ín recently cleared 80116. An attempt 18 be1ng ma是e to 
correlate response to P with soi1 test and plant ana1ysis 是ata in those 
areas in which fertilizers have been applied previously. 

Pasture Response to Other 草utr1ents

工n previous research , nutrient銬。the玄 than P have been shown to be 
limiting ín Cerrado s011s. In 皂reenhouse tria1s , responses to S, Ca. 1普車

and K have been observed. The importance of S. Ca and Mg fertilízation 
for pasture estab1ishment in LVA s011諮 was confirmed in a field trial as 
shown 1n F1gure 3. Resu1ts show that Ca and Mg can be supplied by smal1 
applicatíon of dolomitic lime. wh11e sulfur requirements can be 
sat1sfíed by using ordinary superphosphate a8 a P source. 
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Table 1. Pasture response in the second and third years to annual 
dressings of P for two levels of lime and three sources of P 
on an LVA 50i1. 

Annual P rate5 
P Sources Lime Year (P k藍Iha)

主/ha G 13 立在

DM kg/hÆl per ye缸

2nd 401 459 339 N.S* 
D 

3rd 1608 1659 1547 N.S. 
Araxa 

2n社 3在7 在54 338 :立. S. 
l 

3rd 1742 2010 1560 幫.S.

2nd 275 383 347 N.S. 

。
3r桂 1301 1551 1890** 

Super 
2nd 418 3益事 501 N..S. 

l 
3rd 1878 i 會50 2011 話. S. 

2nd 385 649 740** 

。 3rd 1837 2192 2049 N.5. 
Yoorin 

2nd 7毒3 1187 會90 N. S. 
1 

3rd 2058 2140 2455 幫 .S.

* N.S.: No significant differences. 
食*5i皂，nificantly different from 0 l1me level mean. 

LSD = 200 (2n桂 year); LSD 緝毒28 (3玄d year). 
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Tab1e 2. Second year 圭亞控監控旦 response to P app1ication on an LVE 

5011 (means of a11 initlal P 1evels). 

Lime 
(t/ha) 。 …

血
泊

26 

-----叫“--叫你.叫…儡DM yield , kg/ha---扭扭--------柵欄酬

。 3974 冉336 晶。94

I 4683 5041 5801* 

內i在nificantly 這1fferent fra種 o 11me level mean (P 之 0.05).

• plant1n揖 Metha是s for Pasture Estab1ish臨ent after Craps 

lt i8 ca阻lon 1n the Cerrados to e8tab11sh pastures in areas that 
have been crapped far some years. ln thls way establishment costs are 
reduced as a resu1t of spread1n草 1aI盞是 c1earin盔， tl11age and fertilizer 
casts aVer several crops. Cerra社o ve惡etation regrowth 1s a1so better 
contra11ed. However , annua1 weeds mu1tiply over the years and may 
become a serious prob1em for pasture estab11shment. It has been 
observed that 主﹒ 革主Z豆豆旦旦 sown on 1ands prevlous1y cropped sometimes 
fai1s to establish evenly becau8e of poor germinatlon or 10S8 of 
每eed1ings due to unfavorable s011 mo1sture condit10ns. Weeds make 
establishment more difflcult. A tr1al was desi臣ned to test p1anting 
techn1ques that 租ight improve pasture establishment in weedy areas or 
unde宮發uboptimal weather con是it10ns. 車n association was p1anted in a 
slte 忌。滋臨ted by annua1 we叫s a咐 M. 點間tifl缸里﹒ Both row and 
broadcast p1anting were use益 with and without post planting 8011 
co臨pactio傘，王n row planting compaction was 是one on1y over the seeded 
row. Compaction 1n the broa是cast treat臨終nt was performe丘 previous1y and 
post p1叫“均已y a pass of a corrugat付錢teel roll訂 A. 草包里nu笠 CIAT

621 and 主﹒錯位盟主主 CIAT 泌的 were p1anted 1n assoc1ation. 

• 
Weather conditions after planting were extre亞e1y favorable for 

germination , with daily rains and cloudy skies fo玄 a montl室， 芯室主der the!學e

conditions , uniform germination of both species was obtained with a11 
p1antin罷 methods. Weeds a1so established and grew very aggressively , 
and dominated the p10ts during the first year: Ho切ever ， after two 
間的win缸毯， the pasture gained advantag~ and was comp1etely do間inant during 
the second year. A11 planting methods were satisfactory under the 
conditions which prevailed fo11o明in草 planting. When weather conditions 
怨言e less favorabl傘， planting techniques could have an important effect 
on esta抗íshment. Results showed tbat once 時tablished，但生opogon and 
stylo忽antbe悠 are able to compete with an訂ual weeds and 忌。minate them 
after two s工asbi住在s.

~ 
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τhe effect of S ，增~?3 and C~C03 on D民 yield of 組裝訟法里
車里Z豆豆沒呈 in a LVA soi1; second yéa笠 data ， sum of two harvests. 
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Pasture Quality and Nutrition 

-
1j 

The Pasture Quality and Nutr1tion Section was c玄eated in January , 
1 會81 a8 part of the Pa8ture Eva1uat1on Unit of the T賞。p1cal Pastures 
Program. Its gene笠a1 objective 1s to evaluate the quality of promísing 
germplas觀 Specifically ， the sect10n 18 concerned w1th: 

factors 1n germplasm 
proc:ess; 

Ident1fy1ng and character1z1n草 qua1ity

that will aid 1n the overall sc玄een1ng
a) 

study1ng qua1ity factors 1n germplasm assembled in pasture 
syste臨s as they 芷elate to performance of the grazing ani甜a1;

b) 

主dentify1n草 alternate uses of germpl甜m 1n pasture system后，
based on 咱也lality related factors. 

c) 

From the be草inn1ng the need for integrating with other sections of 
the pro惡玄am beca四e evident. This effort 18 reflected 1n cooperative 
research projects car玄ied out w1th the follow1n囂翁ect10ns: Germplas闕，

8011 and Plant Nutrition , 在草ronomy-Quilichao ， an是 Pasture Product1vity 
and Management. 

character1zat1o吼。f Qual1ty Factors 1n Germplasm 

1n1tial evaluation of qual1ty factors in Category I11 promising 
息ermplasm 1s done 主犯 the Palm1ra laboratory with vegetative mater1al 
from cuttin皂 experiments 1n Quil1chao and Cari給agua. 1n a噩噩ition ，

studies 叫th crated wether給 are con桂、lcted 1n Quilichao to determine 
1ntake and dige發tibility of grasses an是 1e車umes fed a10ne or in 
comb1nat主on ， and w主th grazing an1翎a1s to dete玄盟ine relative 
acceptabil1ty. 

旦旦您服 Leaf materia1 from nine 皂白sses of 3，扎扎 12 船進 15

weeks 主@草rowth fro觀 a growth curve experi血ent in the rainy season 1n 
Qui1ichao were evaluated in tern嚀。f in vitro dry matter 挂i在estibility

(1VDMD) , nitro嘉軒1 content and rates of decline over time. Sum阻rized

results (Tab1忽 1) indicate that 臨ajor 是ifferences between 島rasses were 
in IVDMD and not so 祖uch in nitrogen content. The g玄oup of five 
Brachia玄ia grasses exhibited higher 1VDMD an垂 less 芷apid decline in 
digestibility than the four bunch type grasses. Comparisons between the 
草rachiaria grasses indicate that !. humid1cola 岳。13 had a faster decline 
in IVD阻 than B. 豆訟法史盟主 606 (“ .81% vs -.品7% per week). Th1s would 
exp1ain , as su草geste是 1ast year (CIAT , 1 會80) ， better ani甜a1 perfor臨ance
ob帥rved in Carima草ua in B﹒是經笠些單是 than in B. 主虫扭扭已全﹒

Recently it has been indicat叫 that one advanta草e of B. 注鼎立旦旦旦
over !* hum盟主啥是 is its 的ility to pr。如ce seed un這er the Carima皂ua
environment. Thus , it became of interest to 是etermine if there was any 
difference in quality between the two 露rasses. 1n a preliminary study 
crated wethers were offered three~認onth growth of 呈﹒車往拉里站a and B. 
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主監法拉拉車 after estab工ishment in Qt叫ichao. Resulcs in l á.ble 2 show no 
difference in voluntary intake or dry matter digestib i1 ity between the 
two grasse寺ξ For both grasses intake of di島發 stible nutrients (43.3 and 
39.9 g/k草~ # J per 社ay) was 則lla區作5 the maintenance re屯uire頓的t c 1te昌

for this type of ani距a1s (25 惡/k島 per day). Future exper1ments w111 
C Ol渡pare 1ntake a位是社igestibility of the two gra悠悠es at three different 
stages of reg主owth.

Table 1. 1泛泛誌您訂y 臨atter 社i容忍stib i1ity (玉的約) an通 nitrogen content 
an這 their rate of decline in 1eaf tissue of grasses under 
cutting (Qui1ichao). 

在ccession

神"騙--叫偏偏草棚酬偏偏偏--- 編枷嚇恥% per week務---

B. decumbens 606 革2.1 2.4 鴨.在7 -.ll 
B. decumbens 6131 64. 在 2. 晶 幽?岳 也 .11

B. ruz1z1ensis 655 62.1 2.3 Ll “ .12 
B. b笠izantha 6013 62.6 2 也 3 論 .己喜 -.12 
B. humidicola 6013 63.5 1.9 “ .81 -.11 
A.gayanus 621 52. 岳 1. 7 “1. 16 “ .10 
P. maximum 604 52.5 2.3 -1. 43 -.1岳

P.plicatulum 600 44.7 1. 9 編1.4事 需 .10

H. rufa 601 48.1 1. 6 也 .85 -.10 

a va111es reported are the mean of two cycIeeduring the rainy geasozz 
b with 5 cutting frequencies each (3 , 6. 9 , 12 , 15 weeks) . 
c Linear mo吐e1 (y a-bx). 

Lack of fit with mode1 used. 

Legumes. As with grasses. 1eaves of 12 legumes of 3. 6. 雪. 12 and 
15 wee區三有rowth in the rainy 開翩。n in Quilichao were analyzed for 
IVD悶 and nitrogen content and their corre必ponding rates of decline over 
ti四e. Res\主 1ts presented 1n Tab1e 3 point out the very high nutritive 
value of Zornia sp. 9648 re1ative to 且﹒主旦旦主旦1ia 728 and to the other 
legu銀es eva1uated. The high IVDMD and nltro日，en content of Z旦旦旦 sp.
9屆主8 and of Zornias in general would make them idea1 legumes for ear1y 
甜甜ing ca1ves. provide社 they are palatab1e enough to ensure hlgh 
intake. 

Of the other 1e草umes eva1uate挂， the two Desmodlum spec1es. S. 
scabra 10帥R.. l'愷您是投經盟 9900 and 反單位旦旦車里您是 H438 have ln v拉拉
益igestibi1ities lower than woul社 be expected for 1e且umes. In the case 
of D. 盟結延結豆豆更 350. 且﹒位設接受笠 3001 and l﹒怒放豆豆 10帥， the 10w 
IVDMD could be re1ated to tannin content (see footnote Table 3). 
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the quality of 
(Quilichao) • 

wether鈞。f

humid1cola 
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with B. 
Pre1iminary evaluation with 
E﹒坐旦旦旦旦旦 as compared 

Table 2. 
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;你 animal忍 pe玄 speωs.
Naterial fe，益 green“unchoppe社 3 months 草rowth after estab工1shment.

lt should be mentioned , howevçr , that the 主旦旦控ro system 
underest1mates the digestibility of legumes containin草 tanni~s ， such as 
D﹒旦間站拉垃盟 350. 叭叭叭的ility va1ues obtained 豆豆豆紋里收 56. 錄) 1n 
several_exper1ments have bcen consistently hl車站r than those 0忌ta1ne進主反
革主tro (x 37.9%) (Table 4). The reason for this lar在念這1ffe主ence ， not 
found with other legu訊時， 鈴。ot kno'棚，

Differences between the le惡閥混es eva工uated were a1怠。 evident in 
te玄ms of rate of decline i綠 IVDMD (Table 3) , which was above 1% per week 
for 荳吱吱~ sp. 9岳4昌，主﹒且必招招袋里 184 and G. 旦旦 964 which had 
higher initial IVDMD values. Except for 旦 ov瓜反叫恕思 350 ， the total 
nitrogen content of the legumes studied was w1thin the level to be 
expected. However , closer examination of the nitro惡en distribution in 
the leaf tissue and corresponding solubilities revealed some inte玄estin惡
differences between le惡U甜es (Tab1e 5). A 在reat proportion of the 
nit玄。聽en 1n the plant cell of the 12 legumes was found in the cell wall 
(N-划的， and was pa玄ticularly h1車h 1n P ﹒ pha益的loides (81. 8%) and 
豆豆鼠就是盟主 H438 (惡毒 .8%). τhe exact effect of quality of high N-NDF. and 
low so工ubility 1n pepsin present 1n the two legu臨終緣， is not known , but 
could be related to their relatively low IVD~必 reported in τable 3. 
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Table 3. ln v垃給社ry 酬tter digestibility (IVDMD) an挂 nitrogen ∞終tent
and their rate of decline in leaf tissues of legumes under 
cutting (Quilichao). 

Accession Leaf t1ssue a 
Rate of decline b 

lVD滋B 幫 1\自D級自 單

"研----“臨-%伽ω------- 帥---% pe宮電.eek--也也

Zornia sp. 9648 71.5 5.1 -1. 61 
Zornia lat1folia 728 65.5 4.3 - .71 
主-guianensis 184 59.4 3.7 幽1.04

S. ham.ata 147 64.5 3.7 - .61 
S. capitata1335 57.6 3.3 ω.79 

s ‘發cab玄a 1009 55.8 3.4 - .63 c 40.1 2.6 - .47 E-ovalifolium33。
D.gyroides 3001 35.6 3.5 再會

G. striata 吾吾4 59.0 4.4 -1. 06 
主. hi移trix 96雪8 §串 .4 4.8 樹 a37
P. phaseoloidas 嘗嘗。。 52.8 4.冉 LF 
C.pubascens 438 5 1.岳 4.8 也 .86

a valuezsreporte￡i are the zEeazzof tuocyczes durin草 the rainy season 
L with five cuttin車 frequencies each (3 ，忌， 9 , 12 and 15 weeks). 
~ Llnear 訟。del (y : 的文) • 

Tannin contant (catechin equivalent) was 6.6 , 1 會 .1 and 8. 會 for 主﹒

但 .14

你‘ 08
-.ll 
-.14 
-.12 
也 .ll

嚇‘ 05
你.08

-.1主
且 .13
-.09 
-.12 

通經誰主且 100孽，已旦公豆豆些笠 350 ， an是 D. gyroid輔 3001. resp的tively.
Lack of fit with 誼。del use莓，

主able 4. Compa個tive results of dry m.atter di草espMlityofiu
ovalifolium 350 in 10 v1vo and 10 vitr。那 studies.

Experimeotb 
Dl蟲estib11ity D. ova11fo1ium 350 

1n vivo ExperiBentdt ln vitro 
(lëãf) 

1 (wethers) 56.7 + 3.2 工{囂ermplasm) 31.已+ 3.4 
2 (wethers) 60.9+2.1 2 (growth curves) 40.9 + 1. 1 
3 (wethars) 56.6 + 1. 3 3 (grass/1egume 盟主玄ture) 34.7+2.7 
4 (wethers) 55.0 + 3.9 4 (esophageal forage-Ca玄 il關gua) 41.'年+ 2.7 
5 (wathars) 58.3 + 1.9 5 仔細phagea1 forage-Carit關似的 38.8 司令 5.1 
6 (wethers) 54.0+3.5 6 (fertilizat1侃-Carimagua) 40.1÷3.6 
Average 56.9 37.9 

a correct1oa factorg in the 些主些旦均純個s ( % IVDMD 帥andard ) are: 
% in vivo D被D standar挂

b -95for Ezishstaneard and 1.8岳 for 10咽 stan是a室d.
With crate晶 wether倚重ed D. ova1ifolium 350 a垂 libitum.

c 1主主位主紅紅皂estib11ity using leaf material derived fro咀峙vera1
experiments. 
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Table 5. Nitrogen fractions ang their solubi1ity in the dry matter (DM) and neutra1 detergent fiber (NDF) of 12 
legumes under cutting~ (Qu11ichao). 

到itrogen (克) 、 Nitro矗en solub11ity (%) 
盼〈L

Accession N-DM 潤-NDF NN輪-到DDMF 100 Buffer- Pepsin 
N-DM N-DM N-NDF 

Zornia sp. 9648 5.0 2.9 58.0 26.4 79.9 61. 0 
Zornia 1atif01ia 728 4. 在 3.0 岳8.2 26.8 80.5 已在 .2

S.zuianensis 184 3.7 2.7 73.0 18. 主 61.9 惡毒 .6

S. hamata 147 3.7 2.6 70.3 18.1 77 .9 毛7.6
S. capitata 1315 3.4 1. 9 55.9 19.0 77 .3 62.2 

t、ta Lscabra IOO9 3.3 2.0 時0.6 15.3 61. 4 62.9 
D. ovalifolium 350 2.7 1. 9 70.4 12.0 48.7 51. 7 
D.gyroides 3001 3.5 2.4 已8. 已 11. 1 51.0 57. 3 
G. striata 964 主 .5 3.4 75.5 23.7 75.2 63.4 
A. histrix 9昏昏。 再 .8 3.5 72.9 23.0 78.6 65.3 
P. phaseoloides 嘗嘗00 舟 .4 3.6 喜1. 8 16.3 77 .0 5岳 .9

Centrosema sp. 再38 4.6 3.9 84.9 18.0 73.0 54.8 

~ Va1ues reported are the mean of two cutting cyc1es at f1ve frequencies (3 ， 6 ，鹽， 12 and 15 weeks growth). 
;到itrog蚓 in the 的 matter s01ub1e in a buffer solution after 研ohlt 旦旦蛤 (1973) for 1 hour incubation. 
割1trogen 1n the dry mat主er and neutral deter惡ent fiber s01ub1e pepsin 0.2% 1n .125 幫在cl (.3 g sample/30 盟主 of
pepsin solution) for 48 hour怒 incubation.



宮he nitrogen 怠。 luble 1n buffer and pepsin was cor協主進erably lower 1n 
D.ov益延且必聽 350. Q. 位旦控告 3001. ~.但控股扭扭 184 and ~﹒主金主主 1009
as co訟pared to the other 1e草叫去es. Th1s wou1d su草草忽st that the apparent 
n1t玄ogen d1gestib11ity 1n these four 1e在umes 1s lower. as compared with 
the n1trogen digestib11ity 1n the other eight 1e草umes. Good agreement 
has been found b叫we抓起主必~ apparent nitrogen digestib11ity and 
nitro串en solub111ty 1n pepsin 1n two legu國es in wh1ch this relat10nship 
has be倒叫udie是立.位位豆豆些竺 350 ， 48% 主n v控o vs. 51% 祖且已坐旦控之;
主虫草旦旦旦 1314. 82.況且是主主呈 "s. 77.3% N solubility). 

The lower nitro草en 501ubility 1n the two Desmodium and S. scabra 
1009 15 associated w1th tannin content (r 儡 .毒害) but , as I楚easured in 
this stu是y (catech1n equivalents) , 1t only expla1ns a s臨a11 proportion 
of the observed va主iability ﹒ lt i怒 possible that more 1mportant than 
the quantity of catechin e屯u1valents present in the t1s8ue 1s the type 
of Poliphenol , a5 suggeste位 1n the literature. 

As a comp1ement to the evaluat10n of 可uality factors in the nine 
grasses and 12 legu鞘es in Quilichao , an atte聽p主 was made to study their 
relat主ve acceptab111ty to the 惡raz1ng anima1. Both 車主asses and le車umes
fro訟 the growth curve experiment were 暮lven an un1formity cut , and after 
發ix weeks of reg玄owth fou玄 rep11cates were graze蓮， each one with four 
ani級a1s. fro訟 8 am to 主 p妞 Grazln草 behavior was recorded every five 
m1nut時怠 。n the third and fourth day on one of the replicates of 162 an是
216 胡- for grasses an是 legumes ， respectively. Samples to estimate 毒草y
matter availability and plant part composition were taken with a 1 m-
咀uadrat in each species at 8 a臣， 12 noo泣， and 4 p臨.

Results for grasses obtaine社 on the fourth 是ay (Tab1e 岳) indicate 
that au間19 the Brachiar1as included in the te帥，主 hum桔紅豆主主 6013 ha是

the hi在hest acceptabi1ity and !. !但扭扭聽恕的5 the least , both in the 
morning and afternoon observations. Similar pref盯ence was observe是 for

the two B. decu組bens accessions (606 and 6013) an桂 B. brizantha 665. In 
the e玄ect group of grasse怠，全﹒ 真是Z里是豆豆 621 was 醋。re frequently 華主azed

both 1n the morning an桂 afternoon as compared to the other three grasses 
J!!.ru紐約1 ，主 max控笠 604 and !. .E:泣且盟恤甜的 It 18 自co臨nlzed
that 80me of the ob8erved differences 1n preference for grasse8. as 
measure是 in this study , cou1d have been influenced by the prev10us 
grazing experience of the an1mals. The test animals had previous1y 
grazed 旦﹒ h明idicola 6013. B. decu帥的絃岳06 ，主﹒轟車主祭法呈 621 棉d P. 
盟主臨的14. on th1s basis-1tcan立在存 be stated with a certain 叫主閣
。f confidence that 吏，主盟拉拉結是岳013 was more acceptable than 主﹒
起旦控經琵 606 an社 that 主﹒盟主訟豎立岳21 was prefe玄red over 主﹒思主鼓盟的4.

To eliminate prev10us 草raz1ng experience as much as possible , 
future experiments wi1l a1low the ani臨a1s more 品ays of adjust臨ent on 
each test material , before 器razing behavior is reco玄ded.

In the case of the 12 le草紹給學s eva1uated for relative preference , 
only 主﹒單位拉已坐 350 had been previou均肝細ed by the test animals. 
The玄efore. the relative ranking of acceptability of the rema1n1n車
species is done under the same condit1ons of previous experience: three 
電lays in th1s study. 
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Relat主.ve acceptability to grazing animals of six week regrowth 
of nine grasses (Quilichao). 

τab1e 昏.
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a Value!學 reported are the mean of 183 obser.vatlons 圓ade from 8 a臨 to
b noon at lnter.va1s of 5 發lnutes on the fourth day of grazin惡﹒

Va1ues reported are the mean of 131 observations 臨ade from 12 noon to 
再仰 at lnter.vals of 5 minutes , after the third 社ay of 祕just鵬nt.
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Results presented inτable 7 clearly show that 
anlmals had a 事reater preference fo主立 ca酷迫主主 1315 ， fol1owed by 立.

垣聽起 147 ， C. 對性旦旦旦 438 and !:. I!haseol01des 9900. It was 
interesting to note the very low acceptab11ity of 立﹒思迪旦 10帥，立﹒
紅皂且旦旦 3001 and the two Zorn1as. 1n the case of 呈﹒給金玉是泌的 and D. 
位2諾諾 3001 ， their 10耐 acceptabi11ty could be rel的吋 to tannins 
present 1n their leaves (see footnote Table 3) and to lack of previous 
animal gra忽ing experience , as comp訂甜 to 旦﹒些益泣泣主旦旦 350. Wlth the 
Zornias , one cou1d suspect that the litt1e grazlng actlv1ty observed 1n 
the two specles was inf1uenced by a 11mite是&血。唱nt of lea主 in1tlally

available in the plot (738 and 90 地Iha for 旱以tifol!聽 72惡 and Zornla 
sp. 9648 , 自spect1ve勻" as CQ泣pared w1th some of三he 玄ther le草潤e玄 (leaf
avai1ability above 1再00 kg/ha). The Sa祖e could a1so ho1d true for G. 
主tr豆豆豆且必4 (在80 k草 /ha of leave穆) 是nd A‘主豆豆豆主主主 3690 (4岳o kg/ha of 
工eaves) ， both of which p宮esented 10耐 acceptability.

As wlth 惡rasses ， future studies to evaluate re1ati.ve acceptabi1ity 
of 1egumes wi1l inc1ude 血ore days of a這justment on individua1 spec1es 
an益， 是益發 much as possible , simi1ar amounts of forage On offer. 
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Tab!e 7. Relative acceptability to grazing animals of six week re草rowth
。f 12 legumes (Quilichao). 

Legumes Fre司uency of time grazin盡
Morning- AfternoonU 

Tota1 

"“個編帽------研骨枷你叫“伯也- % -柵偏偏儡也心且----帥"“你也一--

S. capitata 1315 11.8 10.9 22.7 
S. Ìlamata 147 9.5 5.3 l也 .8

主-B，ulanensis 184 5.3 5.6 10. 雪

S. scabra 1009 0.3 0.7 1.0 
D. ovalifolium 350 2.0 4.6 6.6 
D.gyroides 3001 0.7 0.0 0.7 
Z. 1atifolia 728 1.6 2.3 3.9 
Zornia sp. 9惡毒草 0.3 0.7 1.。
C. pubescens 話品38 8. 雪 5.6 14.5 
主-phaseoloides 9900 4.3 9.2 13.5 
。. stril龜ta 964 4.0 2. 主 岳 .4

血. histrix 9690 3.0 1.0 4.0 

a Va1ues 臼ported are the 臨終an of 157 仿制rvatio閑 made fro租車棚 to 12 
b noon at intervals of 5 mlnutes on the fourth day of grazin皂，

Va1ues reported are the mean of 147 observations made from 12 noon to 
4 防科 interva1s of 5 minutes , after the third day of adjustment. 

qua1ity Factors in Germplasm ln Pasture Syste臨

The evaluatio鈍。f quality related factors of ger盟plasm in pasture 
systems 1s 晶one in s臨a11 plot grass都legume assoclat10ns ln Qul1ichao and 
in large grazing trials on legume-ba忽忽d pa8ture8 in Carimagua. The main 
objective i8 to re1ate attributes of the forage on offer with that 
se1ected by esophageal-fistu1ated ani珊a1筒， a8 affected by managemer汰，
type of assoclation , season of the year and fertilizer treat血ents.
Quantltative re1ationships between attributes of the forage availa話 le
an是 selected by the grazin皂 animal with observed perfor珊ance are a150 
examlned. 

Stu垂ies on se1ect主.ve ilrazinil -- Qu i 1ichao. ln 1ast year's Annual 
Report (CIAT , 1980) , the Pasture Utilization Section reported that after 
11 逝。nths of continuous grazin草 with variab1e stockin墓 rates the legume 
co戀ponent in a B﹒坐cu聽聽是÷豆﹒也必豆豆坐坐 350 的sociatlon ten是科 to
increase. This was thought to be the result of the higher preference 
for the gras發 exhibite益 by the ani盟a1筍. particularly 1n the ra1ny 
season. After 21 觀onths of conti言lUOUS grazln霉. th1s mixture has 
remained very productive ln terms of ani臨a1 performance , but with s 
ten益ency for th陣 legume component to dec1ine (Flgure 1) , probably 
related to overstocking. A greater s終lection for the 1egume continued 
to be observe是 during the 如y season 給4.8%) ，帥 compared to the rainy 
season (12.2%). 
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The effect of three grazing fre屯uencies (4 , 6 and 8 weeks) and two 
囂razing pressures (主 an是 8 kg DM/IOO 1荒草章程/社ay) was studied in 處 mixture
of D. 紅豆豆公認m 叫th three gr空sses .1念﹒鑫懿經主呈+呈﹒笠歪扭盟鵬是令必
且經接些空呈). S臨11 p10ts (550 訟) which had be軒支部是er grazin喜悅th the 
8ame treatments for over two years were gra忽ed for five days. Sa訟ples

of forage avai1ab1e were takεn on day 1 , 3 and 5 for yie1泣， botanlca1 
composition and chemica1 analysis. Esophageal forage samp1es were taken' 
daily for botanical composition and chemica1 ana1ysis. The effect of 
previous grazing on botanical composition i8 ref1ected on day 1 (Tab1e 
8). A considerab1y hi露her 1egu回e proportion was associated with the 
齡re fre哇扭扭t gr揖ing (在 weeks - 33.5草的甜 compared to the 10n在er rest 
period (8 weeks -忌 .5% L). 堂he effect of 話razing pressure from previous 
years on 1egume proportion was 1ess evi是e說t (23.0% for 10wer pressure 
vs. 16.3% L for higher pres副主re). The propo玄tion of 1egu扭e se1ected was 
not affected by 島razing pressure but was inf1uenced by 草razing frequency 
and grazing days (Fi草ure 2). As grazin草 progressed frol臨 day 1 to 是ay 5 , 
the proportion of 1egume se1ected increased considerab工y ， particu1ar1y 
1n the 6 and 8 -week grazing frequencies. This was related to a decline 
1n protein content 1n the grass avai1ab1e. As a result of legume 

• 

se1ection the protein content of the diet se1ected by the grazing • 
ani聽als was in mo發t cases above 7% , quoted by many as being the crítíca1 
1eve1 1n the d1et. lt 1s interest1'泊在 to note that ani血a18 graz1ng the 
晶晶椒、.eek treatmen章. with re1ative1y 1ítt1e 1egu揖e proportion in the forage 

Tab1e 8. Changes in 1e郎1me proportion 1n an associat1on of D. 

Grazing 
fre章程ency

幫eeks

有

6 

8 

Average 

些拉拉且主組 350 with 企﹒扭扭扭笠+主﹒豆主盟主且呈+必點送些笠笠
under different graz1ng frequenc1es and pressures-
(Quil1chao) • 

Grazing Days 1n pasture Average 
pressure 1 3 5 

(kg DM/ lOO kg/聶哥 per 是ay) ………% legume ava11ab1e …一一

8 38 2岳 51 
38.5 

4 29 38 39 

串 22 33 25 
26.5 

4 16 30 33 

車 會 12 13 
8.5 

4 在 7 6 

8 23.0 27.0 27.3 

也 16.3 25.0 26.0 

a S臨11 plots (550 揖2).

:n轟

• 
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available , were able to select as much le事ume as those graz1ng the 主- or 
6輛week grazin車 f重equencies>> 當ith greater legume availability. This 
reflects the g玄eat select10n ability of the graz1n草 animal and would 
哇uestion the need for very high legume proportion in gra悠悠 11e皂ume
associ必tions ， at least in the case of D. ovalifol1um 350 mixtures. 

Studies on selective 且raz1n且 “-- Cari也唱島;ua. The evaluations of A. 
轟位虫草呈 pastures alone and 1n 融ixture with ecotyp叫“是﹒主雙拉是ta (l舟。5
an社 101會+ 1315) and K. Ehaseoloi垂as h必.ve now been co雛pleted. Durin惡
two dry seasons and one fully rainy seaso泣， samples of forage available 
and selected by esopha臨eal f1stulated steers were taken at 2值3 month 
intervals 1n each pasture to estimate botanical co誼p09ition a治挂
nutrit1ve value. 

The changes over time of the le草ume prop唱rtion 1n the 主hree

pastures and in the 是iet selecte是 by grazing animals are presented 1n 
Figure 3. The proportion of 呈﹒主笠主旦旦泌 the fora在e available 
decline是 con5iderably with ti認傘， a5 a consequence of mother plants 社yin直

an是 seedlings lacking vigo芷﹒ 1n contrast , the proportion of 笠，

• 

phaseoloide~ in the forage on offer varied with sea緣。n of the year , but • 
has remained relatively stable over time. Eventhough the proportion of 
主﹒主絞拉昆主是說otyp的糊發 low 1n the 1981 dηge過90n ， the ani掘工s were 
still able to select the legume an益惡ain wei惡ht a5 reporte是 1n Table 4 
of the Pasture Productivity and !生anagement Section.τhis points out , 
once a墓ai~ ， that what may be considered by the researcher an 
insufficient amo唱nt of legu血e in the pad益。ck 臨ay not necessarily óe the 
case in the eyes of the animal. 

1n agree必ent with obse笠、rations 揣進e last yea言， the le草棚e 8electe社

1n the three pastures evaluated continued to be 草reater in the dry 
season as compared to the rainy 僻蹈。n (Figure 在). It was evident , 
however , that legume selection 1n the rainy season could be 1ncreased 
w1th high stock1n島 rates ， as was the case in 主﹒ gayanus +昱﹒ cap主錢給

1019 + 1315 stocke挂 1n July with 4 AU/ha (F1串起re 4). This was pro忌ably
the consequence of reducin草 the ability of animals to select prefe玄red
plants 1n the pasture. The 1nflorescence of 立﹒盟旦旦旦 and leaves of 
E. phaseoloi社發發 were the le車u孤e co甜ponents 誼叫st selected in the 謹ry
season (Table 9). The high nutr1r1ve value of the inflorescence of ~. • 
錯位扭扭 ecotypes an是 leaves of P. .I!haseoloi丑聞 1s reflected in their 
high prote主n content (Ta誰le 10) , particularly in the dry season when the 
grass invariably beco觀e5 deficient 1n protein. The contribut1on of the 
legu血.e to the quality of the forage on offer was a1so evident in the 
protein content of the 主﹒益堅至對5 leaves (Tab1e 11). Consistently，的e
leaves of the 草ras學 1n association w1th 三. 主主且主主笠主a 1405 and 101會+ 1315 
怠總是 P. l'haseol01d制糊re high盯 1n protein than the leaves of 主﹒孟旦旦校里笠
alone 1n the 玄a1ny season, and to a le怨怨er extent in the dry sea80n. 
This h1ghe玄 prote1n co恐怕的 1n the 主，車里yanu更 leaf could be d間 t。
nitrogen transfer from the legu阻e and to a h1草her proportion of young 
reg玄。曹th a8 a consequence of greater utilization of the gras ，器，
particularly in the K. Ehaseoloides pasture. 

220 

.. 



嘻叫叫一…川…叫“織一一門……φ …叫…ι…………一………………令叫……~………一……心，仰伊"……….……咱也

M 
l 
F 

A.llay甜甜司令 P. phas.olold，師

A 

d 

iN

…D 

l
s

…
。

A 

JI 
I 

F My 

問

A. goyanus 司令 S. capl峙/(1 1019-t-悠悠
-
e
μ
i
i
i
t
t
s
h
l抖j
j
j
j
j
p
j
j
j

A.g建問蹄拇司令 S. oapltato 1405 
:
」j
j
i
i
i

oo amvau 

串串

40 

10 

10 

臨。

30 

囂。

D 

繪
畫
治
盼@
J
J
A
V

U
W神州

M F J N 
D 

$ 

。
My JI F M F J 

'‘ B 
$ 

。
JI My F 

…一一一一-1980…一呵呵一一- 1981一…一一一一一一…19串串………一一一一 i串串 1-ω也 斗串串。………一一… 1981……

串t52 o 30 101260214 G 81 

‘一----.0. Legume selected 

52 。草。1012草0274

恥叫一-0 Legume avallable 

G 體i52 。幸。1012串0214c 輯蟬nfalf mm 

Dynamic緣。f legu血e available and selecte位 by esopha串eal

fistulated stee玄s g玄azi約8 臨ixtu玄es of A. 轟至主歪歪歪呈 with

ecotyp峙。至三﹒三三主主弦更枷彗星﹒ phaseolo泌的 (CaJ:imagua) • 

3. F1gure 



• 

P. phaseo!oides 

z 

lon/鈍。
( no 肘。cking)

3987854 

1 an/hα 
lon/ho 2on/ho 

1 …i……J…一一L

過

a 

{ no sfockin雪}

• 

lon/ho 

S. copitafo 1019 + 1315 

lαn/ho 

鑫戶

',
987654 

讀

z 

"g l :; 
01::: 
i登 10

<>, -
彷 i 這

."ω 

ÊI E 
:::'1 :::1 

;;1 ~ 
-'1 è乞

求 j萃

的
車

lon/h。

l ………L … L一 ~牛一……牛一一...J

lan/ho 

S. capitata 1405 

lan/ho 

←
l
l
l
i

←
←
←
L
r仁
p
h
z
z

els;54 

10終 Iho

• 

…l一---1一……i
J F 關D 

1.5 an/ho 

i 
結

i 
G 

l~{l'些
A S JI J My A M F 

3 

2 

in 
and 

component 
E坐坐位a

Relative selectíon index (RSI) for the legu油e
a谷咎。cìations of 生﹒ 車里yanus with ecotypes of ~. 
E﹒ phaseoloide~ under grazing (Carí血agua) • 

Fígu玄e 4. 

" 
222 



… 品的 一…一……一一一…一一叫耐心，一……ω:."....~……………叫一恥…此心…‘……心心叫""'""……'，w'." … … … • • • • 

Table 9. Plant part composition of legu訟e available and selecte益 by esophageal f1stulated steers 1n the ra1ny an益
dry 扭曲on in assoc1ations of 主﹒車位紹盟 with ecotypes of ~﹒主盟主豆豆豆 and P . phaseoloides under grazin惡
心位imagua) • 

Pasture Season Le轟ume svsilable Le藍ume selected 
Le抱f Stem Infl.饋 dml\ Leaf 

a dma Stem Infl. 

個單-扭扭扭偷翩翩偷偷間唔--喘刪騙帥"悶悶----租船酬捕“-- % ---耐盼偷偷"叩開----伽翩翩翩你爛爛帥---且幽幽叫咱---

Rainyb 

+ S. capitata 1405 25.8 47.5 4.4 22.3 54.0 26.0 20.0 
:b1d + m且曰. capitat處 1019 + 1315 29.4 42.3 1. 1 27 哺 2 63.0 27.在 會 .2

+ P.Fhaseoloides 36.4 41. 6 0.0 22 .0 86.3 13.7 

Dry 
C 

+ S. capitata 1405 8.6 50.3 17.6 23.5 17. 0 30.2 51.8 1. 0 
司令 S. capitata 1019 + 1315 9.3 39.3 9.8 41. 6 22.5 2晶 .3 43.5 7.7 
÷主. phai!eoloi垂es 1雪 .1 4晶 .7 0.6 33.6 61.4 28. 岳 10.0 

f znflzIREloreec閻明; dm - dead 糊terial.
~ Sampling: May , July , September心October 1980 , and March 1981. 
明 Sampling: February and November-December 1會8色， and January , February 1981. 
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Table 10. Protein content in plant parts of legumes available in 

制sociation with 主﹒車缸里nus under grazing dur1ng the rainy 
a暫且是 dry seasons (Carimagua). 
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Table 11. Proteln content 1n plant parts of 主﹒車錢全恆星 alone 綿d in 
assoc1at1on with legumes under grazing during the rainy and 
dry seasons (C處rimagua) • 
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Raa1nya • 
位 .4 3.2 2.7 
囂 .1 4.4 3.8 
車 .2 4.2 4.1 

11.0 6.0 5.1 

Dryb 
4.7 2.3 2.2 
5.2 2.4 3.0 
5.1 2. 岳 3.3 
7.7 2.8 3. 岳

A10ne 
+ S. 想拉巴豆豆 1405
+呈﹒ 旦旦旦主主主主主 1019 + 1315 
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Alone 
+ S. 息已坐豆豆泌的
+主﹒且已旦旦泌的+ 1315 
+ f. phaseoloides 

f saEpli句May ， July , Septemb盯-octob前 1會喜白， and March 19日1.
U S忽聽pling: February and Nove誼ber-December 1980 , and January an是

February 1虫草 1.
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The 1egu馳es' contribution to the nutritive value of the diet 
selected by the a言:圭亞a1s in the experimental pastures 1s su鵬胡arized in 
Table 12. During the rainy 悠悠ason ， protein 1n the consul驚終是 forage in 
the 1egu耐吋ased pastures was higher than in the 主﹒且經全盟主 a1one ， most 
1ikely a conse可uence of the higher p玄。tein content 1n the gra!生s leaves 
an是 to 1egume intake , particularly i訟 the !.. l'h僻的loides pasture. 1n 
the 謹ry season the forage selected in the A. 真且正豆豆豆呈 alone was 是eficient
in protein , marginal in the 主﹒之盟主主主 pastures ， and wel1 above 
requirements in the 主. phaseoloi且es association. The differences in 
protein content between forage 揖lected in 主.豆豆Z笠也s alone and in 
legumeωbase是 pastures could explain the live腎ei車ht changes observed 
during evaluation of the 主our pastures , particularly duri紅軍 the dry 
seas相n (Table 13). 

One very pro盟1sing grass/legume mixture under test in Cari回a在捕 i6 
B. hu血idicola + D. ovalifo1iu血 350. Since February of th1s year , two 2 
ha paddocks have been evaluated for botanical composition of the forage 
on offer an是 se1ecte是 by esophageal fistu1ated steers at regular 
intervals. Results (Tab1e 14) indicate that 師1ection of D. ova且些主E
has been high in a11 the samp1ing periods , independently of 草razing

syste祖s use這.囂。wever ， a hi草her 1egu血e proportion in the diet has been 
measure是 1n one of the pastures (OH8) with a re1atively higher le喜怒聽您
proportion. lt is thought that the re1a主 ively high selection of 豆，
些且必拉拉笠 in this 級ixture dur主ng the rainy 制制on is the consequence 
of the high stocking rate in the grazing sy紹te揖 used ， which could be 
11朋iting the se1ection ability of the animals. 

Effect of soi1 ferti11ty on quality of D. ovalifo11u血 35O. ln the 
1980 血nnual Report it was suggested that soi1 fertility could be 忽忽
important factor inf1uencing the f。有age value of Q. ov豆豆豆故訟 350.
experi酷ent wa6 desi草ned in Cari臨&車ué章， in col1.學boration with the Soi1 
Plant Nutr主tion Sectio泣， to study the effect of different fertilizer 

An 
訊社

treatmenta on the forage quality of 丟到怯怯位主盟 350. The experiment 
was set up in a 2 ha pasture with a pure stand of Q. 盟位提且主單 350
established in 1 雪 78 in mixture with B. decumbens an品 fertilized with 
再岳 .2 k草 P , 117 kg Ca , 36.52 kg K, 22 kg Mg and 44 k鑫 S/ha. 1n a 
co臨p1ete1y rando咽ize垂 design with two replicatlons , four ferti11zer 
treat甜.ents were established: (Tl) cont宜。1 ， (堂2) + P + Ca , (T3) + P + Ca 
+ K and (T4) + P + Ca + K + Mg + S. The leve1 of each element applie是
1n August , 1980 "a8: 2岳 .4 kg P , 117 k惡 Ca ， 36.52 k.惡 K ， 22 kg 說g and 44 
kg S/ha. Soi1 ferti1ity as affecte是 by treatment and time after 
fertilizer app1ication is 通iscussed in the Soi1 an挂 Plant Nutrition 
Section (see their Figure 2). 

Measurements of foragE是 ava主lable ， fora車e qua1ity an這惡razing

behavior of four intact anima1s grazing the entire area were made in the 
dry season from 1ate Nove器be室， 1980 until 1a主e 教緣rch ， 1981. 

Prior to the initiation of the expe玄主揖enta1 grazing , esti盟ates of 
for總喜e yie1d were made in the pasture; results presented 1n Tab工e 15 
show tt三at the y1eld of D. ova1ifolium was considerably hi惡her in the 
more co誼plete fertilize芷 t刊主蒜苔t (T4) 的扭扭 the 闖關ining
treatment愁，
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Table 12. Protein content of the 草rass available an是 forage selecte這 by esopha器eal fistulated steers grazing 主.
孟至主莖盟s alone an是 with legul裂的挂urin事 the rainy 都是益ry season終 (Cari酬囂ua).

Pasture of Season Grass available Fora車e selected 
A. 直是主yanus Leaf Ste甜 Dead Legume Protein 

----珊珊明--柵欄偏偏僻柵欄倫柵欄偷偷盼柵欄柵欄刪 % protein 叮叮叮叮----一----------鴨---盼嘸偷偷

Rainya 
Alone 6.4 3.2 

g +5. 叫1削a 川5 8.1 4.4 
+立 c晶pitata 1019 + 1315 8.2 4.2 
+ P.phaseoloides 11. 0 6.0 

Dry 
b 

Alone 4.7 2.3 
+ ~. .5:!pitata 1405 5.2 2.4 
+ S. capitata 1019 + 1~15 5.1 2.6 
+ P. phaseoloides 7.7 2 ‘ S 

:$制.p11ng: M恥心勻. s啪啦e的ctober 1喲， an社 M叫h 1981 
Sampling: February and November-Dec個ber 1會80 ， and January and February 1會8 1.

,. • • 

2.7 
3.8 
4.1 
5.1 

2.2 
3.0 
3.3 
3.6 

4.3 
5.0 

23.8 

17. 1 
12.7 
77 .5 

8.5 
10.1 
10.2 
13.1 

4.9 
6.3 
6.4 

12.0 

• 



Liveweight chang的 of steers grazi均主﹒車里Z經盟主 alone and 1n 
峙抽c1ati閥混th 肘。typ蹄。f S﹒主盟主笠呈 and ~. l!haseolo1d制
during the rainy and dry season (Cari臨車牌) • 

τable 13. 

Season Pasture of 
A. gayanus 岳重ybRainy會

----騙你仰---- g/an/day喘枷------耐

你 36

287 
147 
570 

在5也

674 
666 
708 

and 1 會8 1.

Septe盟:ber ，.

.. nu + 
vda­L

U
可
﹒
主

。
由

AUFLVm eim ft"AMMm e-m 
e
m
揖
-

14"

“­
e
h

一

起

Rsra 
年車矗些ne

Available Selected 
(%) (%) 

Grazing syste盟/
stocking 

(an/ha) 

Pasture Date of 
samp1ing 

(1981) 

.7 岳

1. 27 
1.30 
1. 14 

.84 

.80 

.岳 1

1.52 
1. 29 

K
O
呵
，
'
的
W
J
2
主
，
句

33i44 
內J
A
U
t
a

吟
，
，λ
峙

,Q4323 (2.0) 
{旱 .0)

(2.0) 
(3.5) 
(3 .5) 

Continuous 
Continuous 
Continuous 
Rotational 
Rotational 

OHS
b 

Feb有uary

March 
d生pril

被ay
June 

:張SI = %切惡心臨叩 forage 制1叫ed + % 崎ume on fo主age 叫做ble.
Grazing system was change桂 fro現 continuous to rotational (2 pastures) 
in}哇ay starting in OH4. 
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Alone 
司令主﹒主盟主位a 1405 
+ ~. E.盟主恆星是 1019 + 1315 
+ P. phaseoloides 

1980 

16 
恥
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o
q
J

' 
••• 
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p
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，

;. 
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• 

a Values are averages of wei草hings in: 滋ay ，t June ，.主ugust ，
b November , Dece值已er 198日， an進 March 1981. 

Values are avera惡es of weighin車s in: January , February , 

and 
a B. 

Relationship between legu激e on offer 
esopha鑫eal fistulated steers 囂razing

笠已拉拉些笠 350 祖ixture (Cari喇叭的.

14. Table 

2
z
h
A
U
R
J
A
V令
，
伽

22122 
(3) 
(3) 
(3) 
(3.5) 
(3.5) 

Contlnuous 
Continuous 
Continuous 
Rotational 
Rotational 

。誼4bFebruary 
說arch

Apri1 
May 
July 



After three 血onths of 草玄azing ， the differences in residual 
fo玄a草e between T4 and the óther treat臨ents was reduced , as a consequence 
of greater utilization by the animal. 到ith the onset of the rainy 
season , which coincided with the last measurement of forage 
availability , the regrowth in 堂4 was greater than in the other 
treatments despite bein早點必jected to heavier defoliat10n. By the end 
of February the proportio玄1 of leaf in D. ova1ifolium was 1ess in the T4 
treatment (11章) as compared with Tl (2苔%)了可玄可行吉)and T3 (16%) , 
suggestin惡 again greater forage uti1ization in T主.

Table 15. Forage availab1e in a pastu距。f D. 史是泣的組些 350 under 

Sampl主ng

是ate

2車時11勒80
C 

27訕。1-81

27翩。2-81
26峭03輛車1

益ifferent fertilizer treatments an社 un是er grazin車 0.5 an/ha) 
(Cari岫那訟，

Fertilizer treatments 
Tl T2 13 T4 a (+P~ëa)b (+P+ê;+K)b (+P+Ca+K+M甚+S)b(Control} 

---“你枷也--旬叫咱--- fo玄age avai1ab1e (kg DM/ha) 儡棚-----傅"腳倫他】﹒-

3. 占32 3.844 3.424 5. 垂80

2.816 2.548 3. 岳 70 5.180 
3.206 2.484 品 .770 3.574 

912 會82 1. 215 1. 440 

a Tl ferti1izer applied at e發tablish盟ent: 說ay 197在 (46.20 k息 P ， 259 kg 
b Ca , 43.1岳 k草 K ， 11 k草 Mg and 22 kg S/ha). 

T2 , T3 , T4 , fertilizer applied: August 1980 (26.40 kg P , 117 kg Ca , 
c 36.5Z kg k , 22 k在 E是在 and 44 k惡 S/ha) • 

lnitiation of experi甜enta1 grazing. 

Leaf samples of similar maturity ~btaine是 from areas enclosed with 
cages were taken at month1y intervals for laboratory ana1ysis. Results 
presente益 in Table 16 indicate that tannins (catechin e屯毛主ivalents were 
10wer (P < .05) in the T4 1eaf 血ater1ál.as compare益 with leaf from Tl 
and T2. ln contrast , leaf nitrogen and corresponding solubility in 
pepsin , an益 8毛主lfur and pota悠悠ium concent玄ations were higher (P < .05) in 
leaves from T4. All treatments receivin臨 phosphorus (T2 , T3 , T4) ha桂
similar P levels in the leaf tissue. but a trend to hi轟her leaf 
concentration from T4 wa紹 apparent.

The four animals grazing the past暗te were observed eve芝y j重 hour
from 8 am to 4 pm twice a week. Recordings were 閥ade on where the 
animals were grazin囂， restin章。r rumlnatin惡﹒ Summarized results of the 
observed grazing behavior are presented i終 Figure 5. lt is clear that 
the anima1s spent more ti聽e grazing the more complete fertilizer 
treatment (T主). However , it was a1so evident that as.availabi1ity of 
1eaves was reduced in T毒， the animal悠 increased 車razing ti臨e 1n T3. The 
time spent grazin草 in Tl and T2 was the resu1t of 8ma1l areas with1n 
these treatments 毯11th high residual 80i1 fertility , as was indicate社 in
1ast year's Annua1 Repor主化主泣. 1980). No c1ear pattern wa紛紛蟬rved
for the other two animal activities observed. 
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Table 1岳 Effect of fertili~er treat租的ts on quality of Q. ~且且每且總 350 under grazing (Carimagua). 

a te nu es ms eg-­rat HMO SSL aa ee kl 
Fertilizer treat觀ent

Ti b T2 τ3 T4 
(Control) (+P+Ca) C (+P+Ca+K) C (+P+Ca+武十Ms:+S) C 

是 d 34 自 ld ， e 28.7 e 
37.5 晶 37.oe 

2.0e 9a 
39.5 39.8 43.4 49.4 

Catechin equivalents (%) 
(Vanillin - Hcl) 

Nitrogen (%) 
Nitrogen soluble (%) 

... Pepsin (再8 hr) 
~ 

b1íneral content 
S (%) 
K (單)
P (草}

Ca (%) 
Mg (%) 

d .102垂 e 
.14S

f 
.0雪在社 '~~~f 
-617d -643e -797d .740g 

.118 :i3 :í d ，也 .130u •e 
.140

e 

1.位5 工。 13 1.08 1. 03 
.245 .23會 .232 .2串串

: Values reported are the mean of four evaluations (20哨 10 ， 28-11 , 1980 and 29棚 1 and 26ω3 ， 1宮的) • 

: Tl fertilizer applied at establishment: May 1978 (46.20 kg P , 25告 k且 Ca ， 43.16 kg K, 11 kg ~生g and 22 kg S/ha). 
恥 !2. p , T也 fertilizer applied: August 1980 (立惑 .40 kg P, 117 kg Ca. 36.52 kg K, 22 kg Mg and 冉冉 kg S/ha). 
疇 .ê;f ，皂

-'0 Means in the same row with 挂 ifferent letters are different (P < .05). 
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Distribution of activities of anitoals grazing D. ovalifolium 
350 under different fertilizer treatments (1'1: control , 1'2: + 
P + Ca , 1'3: + P + Ca + K, 1'4: + P + Ca + K + Mg + S) 

(Carimagua) • 
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Figure 5. 
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1n general , results from this exper1ment ind1cate挂 that the 
app11cation of 均 an是 5 ， 1n addition to P , Ca and K, to established D. 
oval1fo1i臨 resu1ted in: (1) increased dry matter on offer; (2) 
increase是 nutr1tive value; (3) increase是 uti1ization of the legu組e by 
the grazing anima1. 

The increase是 nutritive value of D. ovalifolium 350 as a resu1t of 
ferti1ization was a1so observed with crated wethers in Qui1ich紋。.
Ferti1ized (44 kg P, 20 k惡 Mg and 晶o kg S/ha) an桂 non-fertilized D. 
ova1ifolium 350 we宜e fed ad libitum to crated wethers. Results (Tab1e 
訪了左耳icãted tha主 the fertilized Q. 到位主且主盟 had less t帥的ns an是
酷ore protein than the unfertilize桂 legume. The higher proteín content 
resu1ted in a 甚reater proportion of nitrogen beíng apparently digested 
and conse哇uent1y more di車estíble protein/100 g of DM in the fertílized 
立﹒且也結語 No effect of ferti1iz位 treatment on voluntary intake 
was observed in this study. 

oval1fo1ium 350 Resu1ts obtained with crated wethers fed D. 
unferti1ized and fertilized (Quilichao). 
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Measurement 

17.1* 
7. 9 

y:23.7 +正已接

25.0* 
65.4* 
9.告會(%) 

60 kg S/ha. 

After analyzing data from the previous experiments , the question of 
whether the respon牌。f D. 些詩延蛙些旦 to fertil拉伯 was due to a 
specific element or combination , still remained. 1n an atte甜pt to 
answer this q經est10瓜， a second trial was set up 1n Carinu這gUÆ器， a草ain in 
co11aboration w1th the 50i1 and Plant 頭utr1tion Section. 1n the sat益e

experimental pasture used in the previous experiment , seven fertilizer 
treat祖ents were established with two replicat1ons. The fertilizer 
treatments applied 1n May 1981 , a主 the sa甜e leve1 as 1n the previous 
experi'祖ent ， were: (T1) + 草 + Mg + 5 , (T2) + Mg + S, (3) + P 司令 K + Ca + 
M息， (T4) 今 P .令 Ca + S , (T5) + P -令 Ca + 哀 + S, (T6) + P + K 司令 Ca and (T7) 
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23.8* 

14.7 
7.3 

y=22.8 +正坐Z主

2宮.串

2 1.岳

57.6 
6.9 

20 kg M皂，a Fe玄tilized w1th: 4主 kg P , 
Significance (P < .05). ;, 

(x) 

(%) 
g DM 

Catechin equivalents 
Vanilin - Hcl 
P穹otein (N x 岳 .25) (%) 

Leaf 
Stem 

Intake (y) vs. 1evel of offer 
當it言ogen intake/100 g DM 

consumed (車〉
Appa>rent nitrogen digestibility 
Apparent protein 是i草estible/ lOO

(%) 



prev10usly T4 , + P +草+ Ca +終審+ S. 1n order to arrange these 
t玄eat臨ents 1n the pasture , on1y some elements were app11ed 1n 滋ay 1981 , 
a8 1nd1cate是 1n Table 18. To do th1答， 1t was assu純ed an品 later

conf1n變ed by analys主翁 that elements applied 1n May 1980 would have a 
re忽i是ual effect. Preliminary results of leaf materia1 chemical 
co自~osit10n (Table 18) 1n益1cated that tbe major responses 1n leaf 
nitro草en content 做這 s01ub11ity were in tbe treatments with sulfur (T1 , 
τ2 ， T晶， T5 and 室7). Also associated witb sulfur fertil1zation , were 
h1gher S an是 lower tann1n content in leaves snd 囂reater biomas發

production. Observat10n of 在razin車 behavior indicates so far that 
ani掘工s are preferentia11y eating Q. 且是紅色lium 1n T5. 

On the bas1s 0至 evidence presented , and on the known effects of S 
on forage qua11ty , it would seem reasonable to assume at tbis stage that 
S is the element which 臨1n1y affect穆 the forage qua工ity of Q. 
且坐坐坐豆豆空 350 under the Carima鑫ua conditions. 

Alternate Uses 0f G全盟品袋里

1t is accepted that legumes result in 1mproved qua11ty of the 
forage on offer and , as a resu1t , 1n ani血a1 product1on. 主s a strate在y
for 1ncreasin惡 livestock p宮。duction 1n acid 1nfertile s011s , both 
1mproved 在rssses snd 1e暮色主mes in sssociation cou1是 be introduced to cover 
a certain proport1on of the farm unit. It 1s conce1vable , however , that 
1n the early stage念。f developt昆ent of live發tock un1ts 1n these area銬，
introduced and appropriate legumes co純正是 be use是 in a pure stand to 
supplement native pastures , particular1y durin車 dry perio垂s.

Resu1ts obtained by the Pasture Pro是uctivity and Mana草G臨ent Sect10n 
1n Carimagua 1ndicate that production per ani晶a1 cou1d be increased in 
nat1ve pastures with the use of b10cks of 史. phaseoloi是es a8 protein 
起anks (see their Table 2). However , to better def1室主e appropriate 
甜這inagement of a native gra8s-prote1n bank system, one would have to 
st也是Y 80觀e of the basic factors which could 1nfluence the utili忽at10n by 
the animal of the legume and grass component 1n the system. 1t 1s 
suggested that seasona1 variations in protein an是 digestib1e energy 
content of the native grass greatly deter臨ine the utilizat10n of the 
legume 1n a prote1n bank. 1n other wor是 B ， a8 qual1ty of the native 
grass 18 reduced , particularly 是ur1ng the dry season , more of the legu起e
1s co唱su扭ed ， to the p01nt where an1mals co唱ld substitute the native 
皂玄ass for the 1egume , as has been observe是 1n the Carimagua experi點.ent.
Obviously , substitution of grass by 1egume 習。u1挂 defeat the purpose of a 
protein bank. Other i閥啊。rtant factors which may affect the productivity 
of a native pasture偷protein bank syste阻 are aggressiveness ，是G草ree of 
defoliat1on in the 社ry seaso咽 and 哇uality of the legume use是The first 
two factors are of agronomic nature and shou1d 恥eigh heav11y 1n the 
se1ect1on of the legume for a protein bank. Obviously , 1egume qua11ty 
is important particular1y in terms of nitrogen content an是 its

ava11ability to the animal. 

Some of the hypotheses stated will be exam1ned 1n Carimagua 1n 
collaboration w1th the Pasture Productivity and 說anagement Sect1on. 
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Tab工e 18. lnitial characterization of foliar tissue of D. ova1ifolium 350 under different fertilizer treatments 
(C釘1喇叭的.

Measurement 'L Fertilize~ treatments 乞
(K+M2"刊) (糊+5) (持K+Ca+Mg) - (P刊a+Mg+S)~ (P刊前腳心 (p啄刊的(P+蜘Ca+陶刊)U

輯部total (%) 2.56 2.57 1. 71 2.62 2.61 1. 86 2.43 
N-soluble (%) 36.02 35.83 23.29 37.00 39.06 22.5岳 3話 .65

Sulfur (%) 0.14 0.13 0.09 0.17 位 .16 0.10 0.14 
SCatechin equivalent (草) 5.60 4.90 18.90 再.詣。 6.50 13 .40 8.50 

Phosphorus (%) 0.10 0.11 0.11 0.14 0.12 0.12 0.11 
Potassium 0.59 0.50 0.53 0.64 0.76 0.59 0.52 
Calcium (草) 1.07 1. 22 1. 17 1. 17 1. 17 1. 19 1. 28 
Ma草nesium (克) 0.24 0.23 0.25 0.23 0.20 0.20 0.22 

~ p ~ 26.40 kg P/ha; 芷億 36.52 kg K/ha; Ca = 117 kg Ca/ha; 向= 22 均/ha; S 話 4毒 kg S/ha. 
v E1ement un是erlined was app1ied in 主ugust 1980 , and a11 other elements applied in May 1981. 



• 
Specifically ，訊easurements will be madeαf graz1ng behav1or , forage 
avai1ab11ity an挂哇uality ﹒ The experiment w111 use D. ovalifo11ul越 as a 
protein bank , 1n dlfferent proportions of the total area , to supple也ent
nat1ve savanna under different stockin皂 rates an是 burning treatments. 
These w111 hopeful1y result 1n d1fferent 卓絕grees of qual1ty of the 喜rass
on offer. 

This year some preliminary work was done with crated wether翁 1n

Quil1chao 1n an attempt to 回eaSure effects on 1ntake and digestlbl1ity 
due to quality of grass and legumes offered 1n a mixture. It 1s 
reco皂nized that extrapolation of results obtalned with crated wethers to 
the grazing ani認，， 1 1給 risky. Neverthe1e忿忿， 1t 1s a fast and unexpensive 
way to stu是y some of the principles involve謹 in the utilization of 
le島之A揖es as a supp1ement to low quality 草ra終怠發s.

Resu1ts of 1ntake with crated wethers offered 是iffe芷ent proportions 
of D. 旦旦且包且盟 350 and 呈﹒主笠主旦旦 1315 1n comb主.nation with 腳ture
native savanna and A﹒且~旦旦旦旦 are presented in Table 19. 1n al1 cases 
with the 10% level of le缸ume in the mixture , anima1s did not substltute 
惡rass by legu且e ， and as a result total dry matter intake increased. • 
Table 19. Voluntary intake of 皂rass and total 這ry 訟atte主 by crated wethers 

offered d1fferent legu酪 proport1o如豆豆﹒些益主泣乏經銷拉圭﹒
旦區間豆豆) 1n co的ination w1th 臨ture nat主ve savanna an垂直-
~直到星(如此1chao).

Treatment 
(% le車咽e
offered) 

Intake 

n
υ
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內
J

a am nu n-Fi aD-l vo a+f pafl 

吋
i

a v o AU EJ 

弘
U
E
q
J

s­u-m n-u a-

•• 
l 

ED-­a-40 
且
+
位

可
4

Aa 

v o 

A. 主呈~些主c
+ S. 

capitata 1315 

.75 
叫他叫“---ω--而---州囂 DM/hg"J per day 叫“即馳““---------

0% L Grass 30.0 45.4 50.5 
5% L 34.0 

10% L 32. 再 45. 在 再5.9

20% L 18.9 32.5 41. 2 • 
30% L 1. 8 28.3 再1. 2

τotal dry 
matter 

0% L 30.0 45.再 50.5 
5% L 40.0 

10% L 45.4 53.7 5巷 .7

20% L 占5.0 50.9 64.4 
30% L 40.0 53.2 80.8 

a b ~.~: protein in 草rass and 10% prote1n 1n legume. 
4.7% p玄otein in grass and 10% protei室主 in legu阻e.

C 
再 .7% protein in 草rass and 1 主 .2% protein in legume. 

• 
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1n contrast , at the 20 and 30玄 legu泌e leve工， substitution of gr5ss by 
1egu亞e occurred in 511 treatment筒， particularly 1n the savanna +已
位拉茲站主至鼓 350. 宮he lower substitution observed when A. 皇位全世主嚇g
the grass or 主﹒丘盟主主.!!. the legumeωuld be 是ue to the土r h1gher 
qual1ty , a8 主eflected by 1ntake and digestibility values 1n Table8 19 
an吐訟 The lower app肘ent ni泣。草棚 digestibility of D. 對性主吽控至 350
(4紙) a5 co泌pared to 主呈E挂主主主 1315 (82.2%) could be related to the 
10w nitrogen h1gh tann1n content of this legume , as indicated before. 

From previous resu1ts , it i8 clear that , at least with crated 
we主her8 ， degree of substitution of grass by leg翩起e is affected by 
proportion of legume in the forage offered an是 by the qua11ty of grasses 
and legu臨終s fed. This could i訟，ply that in order to assure a 
8怨pplementary effect of the legume to the native grass one would have to 
control access of th發 animals to the bank in the dry season or , 
alternatively , maintain a certain de草ree of quality on the grass through 
strategic burnin惡﹒ Furthermore it would appear that 1n term怠。至
quality , S. 單位控告 1315 18 a better 1呻血e for a protein bank th血 D.

笠坐坐且必送 350 ， and as such it 1發 proposed for testing 1n the future. 

Effect of different legume proportio制..Q?.位豆豆坐坐頭制益笠，
主坐位急迫) added to mature 主﹒車經坐旦旦 on the apparent 
digestib11ity of dry 聽atter ， cell wall (NDF) and nitro草en with 
crated wethers (Quilichao). 

Table 20. 
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Pasture Produc伽ity 側d Management 

This section was separated fro盟 the for祖er Pasture Uti1izat10n 
Sect10n in 1981 to concentrate on the study of effects of grazing 
management on pasture component傘 !ts re發earch is c1ose1y re1ated to 
work conducte是 in ti主e Pasture Qua1ity an通 Nutr主tion Section in order to 
c10se1y under穆tand the processes of ani祖a1 select主v1ty interacting with 
pasture 器ana草綠器ent. Its main objectives are to deter四ine the potentia1 
of prol昆主翁in草草er阻p1as祖 for animal productivity in grazing trials , and to 
determine proper management for persistence and stability for pasture 
components. 

生史風悠扭扭退拉拉豆豆豆﹒ Resu1ts 社ur1n草 th1s year's rainy season 
(Table 1) are be10w those of 1ast yea室， even thou惡.h pastures were reste是
dur1ng the dry season a也是 mowed at the be鑫innin囂 。f the wet season to 
皂εt rid of dead 臨aterial accu血l1ate是 fro器誓言eviou翁 treat.盟nts. Dur1n草

the secon是 part of the ra1ny season there 臨學 s1車室主主f1cant 1mprove油ent 1n 
animal perfor臨ance after ma1ntenance ferti11zat10n with 18.26 , 11 , and 
22 kg/ha I且， 被鑫 and S , respective1y , which resulted 1n greater 1eaf 
productioI這 at a11 stock1ng rates (F1gure l) but was not suff1c1ent to 
susta1n anima1 productivity . 

The productivity of th1s grass under Carimagua cond1t10ns 1s be10w 
that of the other two prom1s1ng grasses !.對盟控器呈 and 主﹒矗袋里盟皂， and 
1t 1s related to the 10wer proportion of 1eaf co融pared to tota1 dry 
matter y1e1ds under different stockin車間tes (F1gure 1). At the lower 
stocking rate the grass see盟S to mature too rapi是1y ， affect1n車是ry
matter intake which , 1n turn, 1s relate是 to 1eaf productio塾. an垂 a1so to 
a s1gn1ficant decrease in d1gestibil1ty co總.pare垂 to B﹒坐笠墊皇室笠. as 
ind1cated 1n Table 1 1n the Pasture Qua11ty and Nutr1t主on Section. 

L1vewei惡ht 惡.ains of steers feed1ng on !.全躍起且主主 under
cont1nuous graz1ng 是uring the rainy season* at d1fferent 
stock1ng rates i重 Carimagw逸， 1981. 

1. Tab主e
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Effects of stockin惡 rate紋。n fo主age avaílabílíty and plant 
part co縛。發ítion of 主﹒主坐起草泣主 in the wet season 1n 
CarimagUl義， before and after 觀aintenance fertilization with 
18.2昏， 11 , 22 k草lha 缸， 好苦 an是 S , respectively. 

Leaf 

1. Figure 

L.egume Pastures 

Legu臨終 protein ban~. One alternatíve to utilize legume怨，
part1cularly those species which are aggressive and tolerant to heavy 
seasonal grazing , is to establish pure stand strips or blocks within a 
grass pasture to provide high protein forage for supplementatiòn 吐urin臨
the dry season or during the growing season. At those times the protein 
content of the 缸rass may be limiting voluntary intake of d玄y matter and 
thus , energy intake and animal productivity. This concept has been 
tested for the last three years wlth 歪扭捏豆豆 phaseoloide8 (kudzu) in 
blocks with savan也￡益， including seasonal burnin皂， ~nd with the improved 
grass B﹒盒里旦控盟主 in strips and blocks. 

• 
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Table 2 shows thir是 year results with 6avanna. An imal productivity 
at the low stocking 玄ate was highe主 than last year's and similar to the 
first year of evaluation. At the high stocking rate productivity was 
somehow lower due to the fact that access to the bank was more limite是
this year. This was done to allow the le皂ume to recover after heavy 
皂razin草 durin惡 the dry season and after app1ication of maintenance 
fertilization with 22 , 11 and 22 k皂/ha 草， Mg and S , respectively. during 
the rainy season. Only 1/3 of the total 怒avanna area was burned once at 
the end of the dry season and another third at the en址。f the 宮ainy

season. This may a150 have had 80血e effect8 on animal performance 
aS80ciated with stocking rates as indicated in Fi草ure 2. It shows that 
at the lower stocking rate access of anima1路 to the legume bank was 
stil1 higher at the beginning of the rainy season , after burning , 
compared to the high stocking rate. The resu1ts a1so indicate a stron皂
inte玄action durin喜 most of the rainy season when access to the bank was 
li祖ited and the selectivity for forage quality on the unburned area was 
mo玄e restricted at the hi皂h stocking rate. After three years. there is 
no apparent effect of stockíng rate筒。n pasture structure as indicated 
by a preliminary study on ve惡etation succession conducted this year. 

Liveweight ga1ns of steers 窮razíng on sava平na supple阻ente電i
with 主﹒ phaseoloides in blocks (0.2 ha仰的， in Carimagua. 
1981. 

Table 2. 
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IAccess to bank was res主ricte挂 for 18岳 days in the rainyθeason to 
a1low recovery of the legume after 田ainter三ance fertilization. 

Tab1e 3 shows results ín 1981 刻的主﹒且坐坐坐些笠﹒ After three years 
animal performance on the bank (establishe位 1m 豆豆r1已吋 treatments was 
s1草草室主ficantly dífferent fro誼 the g絮ass alone treatment only durin車 the 
first part of the dry season. Animal productivity on grass alone was 
much highe玄 than expected , due to ear1y rainfal1 during the 1ast part of 
the d玄y season. During the rainy season leaf production of grass 
increases very rapid1y a8 shown in Fígure 3. and since this grass does 
not present seríou怒 limitat10n on vo1untary 1ntake due to forage qua1ity 
益也ring the growing season , animals se工ect agaínst kudzu as the season 
prog時制es (Figure 4). Animal p盯formance 1s 船開 re1ated to grass 
y1e1ds. Afte玄 three years of grazin息， the st玄ips of kudzu have invaded 
the grass area and the pasture has evolved into a grassωlegu盟包
association explaining perhaps the better animal performance as co敏pared
to the block treatment. 
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Table 3. Liveweight ga1ns of steers feedin轟叫主﹒且主組組.!!. supple叫ted w1th P ﹒ ph峭的lo1dea in etripsl and blockgl 
in Carimagua , 1981. 

Treatn揖nt Stocki耳gDry season ‘ Wet season Total 
rate- 49 daysJ 63 daysJ 254 days 366 days 

<an/ha) (草/馴 per day) (kg/缸1) “/船 per day) (kgl a叫他/制 per day) (kg/an) 純真/棚} (kg/ha) 

Grass 
言 Grass + leg他

1. 0/1. 單 265 13 61雪 39 512 130 182 291 

strips 1. 0/ 1. 8 551 27 526 33 5臨7 14再 204 335 
Gras移+ legume 
blocks 1.0/1.8 439 21 333 21 500 127 169 29主

i 2 ~.3~ an晶 0.15 ha/an for 是ry/wet seasons. respect1vely 
3Dry/wet 跨easons. re翁pect1vely

o and 100 mm ra1n. reapectively. 
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The beneficial ‘affects of 1egume banks during the dry season in 
1屆proving dry 臨atter intake and 個ima1 performance have been documente益
with these studies. However , we sti11 need to le給rn more about the 
proportion of legume bank to 爾tockin車 rates requ1red to offer prote1n 
supplementation to the grass quality 1n or卓絕r to improve v01untary 
intake. This in order not to substitute for dry matter intake an挂
1ntake of energy 畫畫om the gras鐘， especia11y with i甜proved species such 
as 呈﹒坐型企您更 which offers no serious q閥11ty 11訟itation 心此時 the
rainy season. The way the banks are estab1ished need a1so to be further 
eva1uated with other legume species , especia11y the most ag墓ressive ones 
with the abi1ity to invade adjacent native or cu1tivated 惡rass1ands to 
facilitate establishment with 盟inlmum tillage and 1and preparation co翁t.

Grass“Legu誼e Associations 

d~n蘊蓄01>0宜。n gaya嘗lUS - 1e直ume associat10n!~. The evaluation of 主.
臨盤里- stylos自lthe!. capi旦旦，且給錢垣笠folia -些主坐起
phase010dies kudzu associations under continuo咀s grazing was continued 
for the th1rd year with managem自lt 51啞i1ar to the p玄ev10u5 year. Th1s 
year anima1 performance (Table 4) was simi1ar or better than 1ast year 
for both 是ry and wet seasons , even though yiel益 and botanical 
composition of the 1egu觀es ， except for the kudzu treat且ent ， declined 
signifi闊的勻， especia11y in the 你y season (Tab1e 5). According to 
data presented in Figure 3. Pasture Quality and Nutrition , ani臨als are 
capable of se1ecting legumes in their 是1et even at very 10w 1eve1s of 
offer. which 器ay exp1ain performance this year. Furthermore , grass 
productivity in the 帥部ciat10ns 當ith S﹒且瓜賠豆豆， as shown in Table 5 , 
was as h1gh as the grass a10ne，純謹 protein content was h1事h前，
especially 昌、lring the rainy sea怨恨1 (Table 11 i說 Pasture Qua1ity and 
Nutrition). In the kudzu treatment , the legume beca租處是om1nant ， an是 the
presentation y1eld of 主﹒鑫笠Z歪歪旦呈耳as lower compared to grass a10ne; 
prote1n content was much hi草her for both wet and dry Seasons. Lower 
anima1 production during the wet season may be expla1ned by the lower 
amount of grass present in the dlet of the grazin墓 animals.

Results of an1誼a1 productivity on A. 革泣憩旦旦“ s. 主盟主旦旦 pastures
burne是 in 1980 are compared with unburned treatment給 in Tab1e 6. There 
was no significant effect of burning on 1違犯1mal product10n. ln both 
treatments prodnctivity of the legume associations declined 
significantly from previous years due to 1ack of persistence un垂er the發e
cond1tions. Perfor制制e of S. c終必茲呈 1315 s綿綿 to be bette言 than
that of 呈﹒錯位盟主主 1019 ， especial1y in the unburned t自前聾ents.
Howeve言， animal product1on was 1σwer this year compare是 to an 
as帥ciat10n 叫th both ecotypes of 主﹒主笠錢琵呈 and simila玄 to S﹒且位盟ta
1405 (Table 4). Burn1ng does not seem to improve ani臨a1 perfor抽泣ce on 
this association and 總ay have contr1buted to dec玄eased persistence of 
the 1egume; thus , it is not reco盟mended.

244 

• 

• 

• 

司，



恥叫一‘……

Table 主 Liveweight gain怨。f steers grazing !.星空yanus-legume associations in Cari幽gua ， 1981. 

Treat祖@貫主t stocke tns Dry season (96 days) 僻的僻甜甜 (2的叫a Total (365 days) 
rat (g/an per 是ay) (k串/an) 〈車jan per 是ay) (kg/an) (kg/an) (kg/an) 
〈棚錢全i

1. 01 1. 8 125 12 598 161 173 291 

1.0/ 1. 8 16位 16 684 184 200 349 
1.0/1. 0 135 13 有20 113 126 126 
1.0/1.8 531 51 520 14告 l會 l 310 
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• 
Tab1e 5. Forage on offer 1n !﹒矗缸里旦旦 pastures 1n pure stand and 

assoc1ated v1th 1egumes under cont1nuous grazing in the wet 
and dry seasons 1n Carimagua , 1980-1981. 

A﹒矗缸里旦旦 pasture Season 
ma­

r-UKE e-ee

,r-
。
-
s
a
­

F-sh-

a'
,-

e
e
'、
-

Rainyl 
Pure stand 10.00 

+主﹒旦且旦旦 1405
+呈. cap主呈主主 (1019 + 1315) 
+ P. IIhaseo101des 

Dry2 

6.95 
7. 26 
2.86 

1. 33 
1.83 
4.66 

Pure stand 6.96 
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5.45 
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;S叫11ng on: May，岫， S恥4比別0 ， and March 1981 
Samp1ing on: Feb. , Nov.-Dec. 1980 , and Jan.-Feb. 1981 

Brachiaria humidico1a - Desmodium ova1ifo1ium association. 
Eva1uation started this year on two pastures estab1ished in 1980. 
Previous experience with D﹒里且主且主盟 in Carimagua indicated that 
se1ection of the companion grass and grazing management of the 
association to enεourage 1egume consumption are very important to 
maintain the ba1ance of pasture components for better anima1 
performance. The main objective of the eva1uation the first year , with 
the support of the Pasture Qua1ity and Nutrition Sectio位， has been to 
study the dynamics of the association components with a vigorous B. 
hu血idico1a grass , as affected by the grazing anima1 , and to 1earn how 
changes in pasture management may contribute to better uti1ization of 
the 1egume , preventing dominance during initia1 grazing. 

., 

Figure 5 shows the dynamics of the components in the two pastures 
since the beginning of the eva1uation during the dry season. A 
combination of different stocking rates , adjusted according to dry 
matter on offer , and changes in grazing method at the beginning of the 
rainy season , have resu1ted in a better ba1anced association at this 
critical state of evaluation. This balance may be exp1ained by 
pre1iminary results on Table 14 , Pasture Quality and Nutrition Section , 
showing a significant increase in legume consumption at the beginning of 
the rainy season which may be associated with changes in grazing 
management. Animal performance so far--average of" 450 g/ an per day at 
the end of first year grazing--is very promising considering stocking 
rates of 3.5 an/ha on alternate grazing. 

‘學
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Table 6. Livewe1ght 單位ns of steers graz1ng unburned and burned 主﹒轟望您也+主﹒主笠紅紅且 assoc1前10ns 1n Cari耳agua ，
1981. 

Traatment Stocktng Dry sesson (110 dsy銘} Wet SeSson (254 days) Total (364 dsys) 
rate (草/sn per dsy) (kg/sn) {草/sn per dsy) (kg/sn) (kg/an) (kg/an) 

(sn/hs} 

Unburned 
Grs給自3 1. 0/ 1.8 118 13 527 13再 147 248 
Gras縛- S. capitsta 1019 1. 0/ 1. 8 145 16 45岳 116 132 229 

s、t是 Grass - S. cspitats 1315 1.0/1.8 445 49 再92 125 174 301 

Aversge 1. 0/ 1. 8 236 2岳 492 125 151 25會

車urned

Gra.ss 1.0/1. 8 127 14 504 128 1毒2 237 
Grsss - S. csp1ta.ta 1019 1.0 /1 .8 236 26 再80 122 148 248 
Gra. ss 刪 S. ca.p1tats 1315 1.0/ 1. 8 436 是8 46在 118 166 273 

Aversge 1.0/1.8 2岳6 29 主83 123 152 252 
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Cattle Production Systems 

The objectives of the Section are: a) 王是entification and 
哇uantification of the !繁ain li獄itin草 factors affectin惡 ex1stin島 systems

of catt1e production in the tar革et area; 忌) inte皂ration of new 
technology into economical sy移tems of p玄。益uction; c) evaluation of 
impact of improve是 pastures and technolo皂ies on cattle pro挂毛lction t 

the context of real and/or feasible syste體s. To achieve the發發

the 
in 

。bjectives ， several 1ines of research are pursued in close cooperation 
with the Economy an社 other sections of the Tropical Pastu玄es Progra臨. A 
significant effort i8 addressed to the problem of identifying and 
quantitatively descr1bing the existing systems of cattle product1on in 
the areas of acid , 1ow-fertility soils of tropica1 A血erica. This 
activity has been concentrated in two major ecosystems: the Cerrado of 
B支azil and the savannas (Llanos) of Co10mbia and Venezue1a (ETES 
project) • 

Another major 1ine of research consists of evaluating the seasonal , 
strate草ic use of s設a11 areas of sown pas主羽玄es for the supp1ementation of 
savanna-base是 bree是主ng he玄是s. ur豆豆ier the extensive con是itions prevailin皂

in the L1anos of Colo狙，bia (Bree挂in惡挂er謹 Management Syste臨s Experiment). 

Lastly , a vali垂a主ion of improved techno10皂y ， base聶器ainly on 
grass/legume or legume alone sown pastures , is bei玄\g attempt斜斜 the
farm level in ranches previously 侃rveyed by the ETES Project (this 
activity is called ETES 11 Project). 

1,valuation of Cattle Production Systems (ETES) 

Th1s international description scheme of prevailing cattle 
production systems 1nvolves several nat10nal institutions , namely , the 
Institute for Animal Productlon of the University of Berlin, the German 
h草ency fo玄 Technical Cooperation (GTZ) , the Cerrados Research Center 
(CPAC) of E經BRAPA at Planaltina , B玄azil; the North Eastern Plains 
Research Cente玄 (CI主RNO) of FONAIAP , at Maturín , Venezuela. It 18 being 
coor社inate是 by Economy , Ani聽al 說ealth ， and Cattle Pro益uction Syste聰6
Sections of C工AT. The cu玄rent 8tatu8 by countries is described below. 

ETES Colombia. Com哇，rehens1ve 往忽scriptions and 是iscussion of the 
results were presented in previous annual reports. and a final report i8 
being prepared. 

ETE立旦旦且主 Field col1ection data was completed in Novemb肘 1980.

and since then the information obtained was codified and analyze是.
Technica1 and econom1c 1nformation was collected on a total of 12 far珊s ，
seven of which are located in the State of Goias (districts of Gurupi 
and Porto Nacional) , and five 1n Mato Grosso (districts of Tesouro and 
Cuiratinga). Although both reg10ns belong to the Cerrados ecosystem, 
點錢jor 益if主erences exist. Average annual rainfall is about 1800 酬， but 
the wet season extends fro攏。ctobe玄 to Apri工 in Goias and from September 
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to May i室主 Mato Grosso (Table 1). 宮here 1s an 1四，portant 是ifference 1n 
terms of physiographic characteristics that affect land use. In effect , 
the larger proportion of "sierra" in Mato Grosso (Table 2) imp。這es
restr1ctions on mechanlzed agriculture. 

Table 1. Cli臨atlc parameters ln two regions of ETES Brazl1. 

Parameter 

Elevation, m 
Ralnfall ，甜激

Average temperature , .C 
Avera車e temφerature ， .C ln 

coldest month (July) 
warmest month (Septembe主〉

Goia8 

237 
1813 

25.6 

24.3 
35.0 

Mato G玄0880

720 
1798 

21.3 

16.9 
2息 .0

Table 2. Physio在raphlc charac伽rlstic怠。f f甜甜s surveyed ln Brazl1. 

Means Go1as Mato Grosso 

Tota豆， ha 2212 3002 
Ce堂堂&岳。， 軍 65 51 
Sierra. 草 20 再8

設ata* ， % 15 1 

.. Mata or "Ce主玄adåo": closed savanna with dense , tall trees. 

Slnce the area of ava11able rice , to臨ether with that on Brachiarla 
pastures (Ta益 le 3) had a 學主革n1ficant correlatlon with livewei惡ht per 
hecta玄e. it 1s likely that 垂主fferences in physiography are aSBoc1ated 
wlth d1ffe主ences ln productiv1ty. In 1980 的糊 grasses represented 
almost one-thlrd of the average far祖 area. Dramat1c lncreases were 
noted in the are扭曲棚叫th Brachiari品玉皇﹒坐旦控盟呈，且﹒坐坐這位扭扭
and B. ruzizlen里皇室) durlng the per10d 1雪花-1981 ， whl1e the areas 制，wn to 
E迪拉法豆豆豆血E豆豆盼“是 to re阻in stable or grew sllghtly. 

The exlstin惡 systems of animal productlon are centered on breeding; 
only one of the far亞s studied fattens steer怒， while the rest either sell 
calv帥 at weaning (four farms) or raise the calves up unti主 about 24 
也onths of age (seven far亞s). Some lndices of anl韓a1 productivity are 
shown in Tab1e 息 These are characterized by relatively short calv主n草
interval話. when compared to data from ETES Colombia , but 10w postweaning 
wei車ht 軍ains. Therefo宜袋， it 1s not surprisin揖 that ful1y 37% of the 
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a早imal inventðry consísts of non伽bred females (calves and heifers up to 
4' years of age). Similarly to what was reported for Colombia (Annual 
Report 1980) , the correlation between the calving rates of successive 
years was negative (r 詣 -0.08) indicating the inadequacy of data 忌aSe是
on a single year; this 1s a natural conseque益ce of 10n車( > 12 郵)
calv1ng intervals. Breeding cows begin theír reproductive phase at an 
old age; 臨ean age at first conception was 主 1 month怠， an是 livewei皂ht

(a是justed for physiological con是ition) continued to ri忽e until nine 
years of a囂e.

as percent Braz11 , 1n ETES , Fora草e resources of farms surveyed 
of tota1 area , 1980. 

Tab1e 3. 
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Cerrado 
Sierra 
Rice 
Sown grasses 
Mata 

1n the Cerrado of Brazíl. In謹ices of anima1 productivity Table 4. 

SE 

2. ♀ 

0.8 
4.8 
2.6 

-1 
year 

臨onths of age. * Gain of fe觀a1e calves from wean1ng to 24 

ETES Venezuela. Collection of field data continued durin在 1雪81 ，

and the fourth and 1ast visit to the farms surveyed was sched混le垂 for
October 1981. Thirteen far輯s are beln皂 surveye益， of which eight are 
located in the state of Monagas an桂 the rest in Anzo矗te惡ui. A 
prellminary de星星cription of the fa宏觀S was given in the Annual Report 
l雪80; it was noted that , contrary to what was observed 1n the Cerrado of 
Brazil and the L1anos of Co1o晶bia ， extensive daíry ranching 1s practiced 
1n the Llano緣。f Venezuela. In effect , 32% of the fema1es recorded 
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Mean 

61. 1 
19.6 
75.4 
16.7 

Weaning rate , % 
Calving 1nterval，祖onths
Weíght 惡a1n* ， k草草
Weight gai訟. kg/haι 



during the third visit to the fan閱 (Ju1y 1981) were being mi1ked and 
on1y two of the farms did not mi1k cows. Actua1 numbers of mi1king cows 
in this visit varie晶 greatly from 0 to 96 (0 to 71%). Of the tota1 
number of cows , only 5% were both pregnant and lactating , while 57% were 
empty and lactating and the remaining 38% were dry. 

Am叩gthe 2tot yeazold heifezh58Zwere FmSRant-their 祖ean
weight WaS 304 土 4kg 制ld mean a皂e was 仿主 1 mont鞋，給11e the 
nonpregnant heifers were 晶。 kg lighter a1盞是 4 觀onths younger. Compare是

to the above wei惡ht愁，聽ature 8-10 year-01d cow建 are on1y slight1y 
heavier an是 tend to stabi1ize a室。un桂 320 k惡﹒ This trend 1s s1m11ar to 
that observed for Braz11. 

Erεeding Herd Maoa竄@咽ent Syste租s Experiment 

This experiment started in 1977 and i6 scheduled to en吐 in Dece血，ber
1981; therefore , a complete analys16 is not yet available. The 
experiment attempted to deter祖1ne the effect of the strategic use of 
sown pastures on the productive effic1ency of beef breedin車 herds raised 
under extensive conditioI三s in the eastern Llanos of Co1omb1a. Seasonal 
mating was a1制 compared to continuous 睡ating. Sown pastures were based 
most1y , tho啪啪t 紹c1us1ve句，聞主至連起辦全是經結呈 (Tab1e 5). 

Table 5. 主，vai1ab11ity of sown pastures in the breeding herd exper1阻ent.

Spec1es Availab111ty (ha/cow) during 
1978 1979 1980 1981 

B. decumbens 0.8 0.8 0.6 0.6 
A.gayanus 0.2 0.2 0.2 
主. decumbens + 1e那鵬叭 告.2 0.2 
S.guianensis 0.2 

'* P. phaseo101d喲， D. 單位起泣些.m and 三.里混血說，

Le學血e persistency wa種 a major prob1em during the first ha1f of the 
experimer汰. which may exp1ain the relatively small dHferences observed 
1n reproductive performance between the savanna a10ne and the savanna + 
pastures treatment (Tab1e 6). This trend is reinforced by the data 
presented in Tab1e 7. which shows the rate of conception of lactating 
cows in both treatments , aS re1ated to 1egu粗.e avai1ability. 
Neverthele帥. ov叫 the 抽血 three-year period (1978-80) the average 
weight of lactating cow翁 at conception was the 閥帥(3的 kg). 的 a
consequence of sim11ar calv1ng percenta草es (Table 6) and 實ate of growth 
of the calves , the production level of weane宮發 was a1so simi主ar between 
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treat訟ents (Table 8). However , both in ter觀s of reproductive efficiency 
and meat production at weanin皂 (Tables 岳 an丑惡)， there has been a 
consistent tren益 for better performance on herds with sccess to pasture8 
when the mating sea80n 18 short (90 days) 臨d occurs at the beginn主ng of 
the ra1ny seaSon. Nevertheless , it should be noted that calvil丟在
percentages and livewe1ght production 1n the savanna耐alone t玄eatment of 
this experiment has been consistently larger than the average foun是 for

the Llanos in the ETES study (Annual Report 1979). Th1s overall better 
performance 1s probably the consequence of a combination of factors such 
as a conslstent policy of mineral suppl‘~mentatio'瓜， well defined though 
not 翁trict ， culling criteria , sequential burning of the savanna and 
better and contlnuous close supervision of the herds. A more rea11stic 
"control" w111 probably be obtained from the confrontation of results 
observe品 in ETES-Colo四bia versus those to be derived from ETES I I. 

(calves Calving percenta惡e in the breeding herd experi祖ent
born/100 bred cows) 1979-1981. 

Table 6. 

Mean Sava氣.na + 
踏車語法笠

Savanna 
alone 

Matin草 season

75.5 
61.0 
64.0 
吾吾 .8

78 
61 
§事

已9.3

73 
61 
59 
64.3 

Cont1nuou怠盟ating

June/September (120 days) 
May/July (90 days) 
Mean 

197息-1980.lactating cows conceivin息，Proportion of Table 7. 

Mean 

24.5 
43.8 

E2/cow 

Calf we主皂ht 毛Jeane是 per cow 1n the breed1n章 he玄d exper1ment 
(l巴皂 weaned cow/year) 1雪78婦O.

Table 8. 

Mean Sav.畫nna + 
是給紹說更

Savanna 
alone 

間ating season 

1980 

28.0 
41. 7 

700 
壘
，

1979 

22.0 
25.4 

1978 

23.5 
64.4 
2000 

Savanna alone 
SaVé誰nna .軒 pastures

Le草U輯e ava11abil1ty , 

宮reat盟ent

112.7 
90.7 
雪8.4

100. 已

117.8 
91. 1 
105. 會

104.9 

107.5 
90.3 
90.8 
96.2 

Cont1nuous 
June/September 
May/July 
Mean 
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Th1s follo祠，也蝠.up study 1s 10cated 1n seven far盟s wh1ch were 1nc1uded 
1n ETES 1. lts 0尪ject1ve 1s to 終tudy the effect of introducing a 
package of improved techn010gy ba發ed on SOWl草草rass-1egu艷e pastures , 
1nc1uding minera1 supp1ementation, re8tricted matin島， syste血atic ‘.ean1ng
and a bas1c 甜的tary scheme (Annua1 Report 1980). Sown pastures are 
恥鈴1y!!位垃怒已單是ecumb帥s/Desmod1uIa 控泣起且主賠輯是坐坐盟站里
車ava恥sfSty10santh組組組技豆豆 as帥c1at1ons ， a1though s區a11er pa垂dock發 of

protein b馴知立些話且全 ph甜甜10ide8 and Sty10santhea 給拉旦旦) an疇。f
Brachiar1a 知nnid1c01afDesmod1um ova1if011um have a180 been 1nc1uded. 
M08t pastures were estab1ished 1n 1雪車。-1會81 (SUIIB蠶ar1zed 1n Tab1e 9). 
COI起p1ete records are being taken 1n these farms of both pasture 
uti1izat10n and anima1 performance. 

ETES 11 C01omb1a 

1I. Sown pastures estab1ished in farms part1cipating in ET草Sτ'sb1e 9. 

• 
Ares sown Farm* 

% of tota主

§
1
2
7

食
J
A
w
m
s

ha 

170 
45 

8 
警車

l岳G

I也5
80 

706 

04 
07 
08 
13 
15 
17 
+ 

Tota1 

the sa融e used 1n ETES-Co主。也b1s.* Number必 sre

included 1n 1n1tisl phsse of ETES. + Farm not 

• 
The reproductive con是1t10n of cows 1s recor是ed tw1ce a year through 

recta1 pa1pat10n. Liveweights are a1so recorded. 

A second , complementary aspect of th1s project cons1et愁。f a ser1e銬

。f farm-工evel experiment8 conducted in four far輯8 to eva1uate sown 
pastures恥-a8 opposed to na主ive savanna--as forl草草e resources for raising 
rep1acement be1fers. As noted previously , heifers rescb breed1n鑫
conditions st very advance垂 ages under the extens1ve cond1tions 
prevsili龍在 1n the Llanos. Furthermore , once cslved , tbese animsls wait 
a 10ng t1盜e before rebred. The objectives of tbis 1ine of research are , 
therefore , to evaluate a囂e at first ca1ving and the subsequent 主nterva1

of rsising heifers on improved pa!器 tures.

• 
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Cattle Production - Cerrado 

Th1s sect10n 1s respons1ble for the evaluatlon of Category IV 
訟ater1al 1n large 移cale graz1n在 tria1s. This is the fina1 stage of 
ev忽luation for pasture persistence an吐 an1mal performance before the 
回sterial moves into Category V, where the sectlon has the responsib111ty 
of desi車.nlng and carryin臨 out exper1ments to determ1ne where the new 
mater1a1 can best be utl1ized to increase beef productlvity at the ranch 
leve1 in the Cerrados 玄eglon of Brazi1. 

Evaluat10咽 un是er Grazi綠島

Two experi也ents w1th Category IV materlal are cur玄ently under 
皂raz1ng at tbe Cerra是os Center. The comparison of 1空空空cb主至主主主

路拉延盟拉車 fert1lized 絨的 ωkg/ha of nitrogen vs. 昱﹒且已詩經泣呈 1n
a絡soc1ation with Calopo竄。niuE 到控旦控晃晃 has co咽pleted two y臨時 問為當

graz1n草﹒ Liveweight 惡ains in the second year were not as 草潭。d as 1n the 
1nitial 在razln草 year due to the greater amount of dry matter present at 
the beginnln囂。f the dry season in the first year. In both years , the 
ani觀a1s 間 the nitro車間-fertilized Br旦旦且是豆豆呈 pasture 惡ained at a faster 
rate than those on the Brachiaria/Calopo攏。niu~ pasture both in tbe dry 
and wet seasons at tbe 10w stocking rate (Table 1). At the higb 
發 tocking rate the ind1v1dual an1ma1 galns were 1ess tban those at the 
10w stocking rate , and differences were 1ess between the 
nitrogen-fert111zed pasture and tbe 1egume“base吐 pasture. The 
nltrogen-fertilized pasture produced about 50 k草Iha per yr 醋。re

live務必到lt ga1n than the 1egume based pssture at the 10w stockin車站te

an晶 appro其 imate1y 100 kg/ha more at the high stocking rate. 
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As mentioned in the previous Annual Report , th卓 initial stocking 

rates were too high and were reduced at the end of the first year. The 
higher stocking rates in the first year resulted in a severe reduction 
of available dry matter in the grass component of the sward acco咽panied
by a marked increase in the amount of available legu團e. The effect of 
adjusting the stocking rate downward can be seen in Figure 1 , where 
during the second rainy season 坐坐旦旦控 returned to dominate the sward 
while Calopo !l;onium was held down to 30 percent of the available dry 
matter at the end of the rainy season. 
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Figure 1. Results of reducing the stocking rate after the firs正 year
on changing the botanical composition of a Brachiaria 
且已且且呈呈+ Calopogonium 旦旦旦且堅 pasture during the 
rainy season. 
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科hile Calopogoniu觀 i8 not readi1y COn8U點.ed by the 草razin草 anima豆，
it appears to be mak1ng a co咽tr1but1on through n1trogen fixat10n an是
greater uti1ization of the grass by th降臨razing animal. The protein 
cont阻t of the Br單點您說 was higher in the second year , both at the 
start and at the end of the rains , in association with Calopogonium or 
fertil1zed 苟，主th 40 k草Iha per yr of nitro囂的1 (Table 2). Nitrogen was 
applie是 in the mid益le of the rainy season which exp1ains the lower 
protei重t va1ue in the pure 轟rass stand at the start of the rains. The 
higher protein leve1s in the 草rass associate垂 with Calopogoni毛主觀 i8 
probably the combined effect of slow and contint率由主8 mineralization of 
the nitrogen from the residue produced by the 1egume durin缸 the. pre.vious 
growing season and to a greater proportion of young grass regrowth due. 
to he.avier defoliation. Whi1e the protein content of the grass in the 
le惡心思忽珊òase桂 pasture. was supe.rior to that of the nitrogen-fertilized 
pastur戀， the dry 毯atte.r avsilab1e to the sni血a1 was 1ess in the 
legu點e-based pasture.. The fertilized p忿忿ture provided 翰ore svailable 
是rY 敏stter from grsss s10ne at 忌。th stocking rates (with one exce.ption 
in March) than B話給給必是 and Calopogoniu戀仰的ined (Fi島.ure 2). The. 
superior gains on the p咽re grass pasture are 1arge.1y e.xplained by the 
greate.r amo叫nt of dry matter availability in those paddock愁 and by the 
poor direct acce.ptability of the legume by the anima1s 1n the 
1e.車1是聽e叫based pasture. Ho咽ever ， it is expected that the full effect of 
nitro惡e.n contribution fro臨 the 1egu血e w111 not be realized unt11 the 
th1r是 year th羽s producing ani觀a1 gains si阻i1ar to those from ferti1ized 
grass pa緣tures • 

• 

Tab1e 2. Percent protein of Br竺坐坐起組位已里且呈 when fertilize是泌的
nitrogen or in a mixed sward with Calopogonium 嚨里且已坐呈
(Exp. 391). 

j 

車. ruziziensis 
+ N

2 

車 ruziziensis C. mucun01des 
+ C. 臨終cunoides

' 

Beginning of rains 
(1/12/80) 

End of rains 
(30/03/81) 

8.2 13.9 21. 5 

5.5 7.7 13.4 

Durin在 the past year the f1rst 1arge 給ca1e grazin惡 tr1a1 with 
坐坐必必史反革袋里盟主 in association with a legume (Stylosa認thes 主主金玉皇，
cv. Seca) was initiated. The data presented (Tab1e 3) pertain to the 
results obtained from the first rainy season. Since there was an 
abuu桂ance of forage in a11 paddocks at the start of the experime.nt , no 
difference "a8 observed in individual ani臨a1 performance durlng the 
玄alny season. However , the high stockin惡 rate p室。duced nearly three 
ti盟es 傲。re 1ivewei惡ht 惡ain per ha than the 10w stocking rate. Figures 
3 , 4 , and 5 g1ve a g玄aphic re1atlonshlp of the effect of the various 
stocking rates on chan揖es 1n botanical composition of the pastures an是
anima1 performance during the rainy season. 工n genera1 , the 草rass
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• 
co甜.ponent of the swar桂 dec11ned as the stockln惡 rate increase晶 which
a1so favored an increase in the percent of weeds ln the sward. 
些金錢必經 comp玄ised 50 percent or 目的re of the available 釘y matter 
th玄oughout the 玄a1ny se肘。瓢， w1th the exception of two months toward the 
end of the rainy season ln the high stocking rate. The Stylosanthes 
component varied between 20 and 30 percent of th且 sward in the mediu扭
and high stocking rate b叫t was 1ess than 20 percent at the 10w stockin皂
rate. 

Effect of stockln藍 rate on 皂即“ng ani臨a1s grazing 給紅錢鐘盟

主笠笠笠 p1us ~ty10santheg 圭笠世主 cv. Seca during the rainy 
season (153 挂ay翁) • 

Table 3. 
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It can be observed (Figure 6) that an excessive amount of gràss was 
produced which was not ut11ized by the animal and resulted 1n a 
reductlon in the a闊的unt of 1egume 1n the sward. Because of 
undergra此時，經缸里訟矗~ grew very ta11 which forced the Stylosanthes 
plants to grow t為11 instead of for祖1ng a bush type plant w1th more 
leaves which could have resulted 1n more dry matter product10n. After 
one grazin草 season ， 1t would appear that the medium stocking rate of 1.4 
AU/ha will be close 仰 that requ1red to keep 且包旦旦旦 under control 
and in a stab1e as愁。ciat10n with selected legumes in the Cerrado. 
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Figure 6. Eff發ct of stock1n惡習cate on available 垂ry 臨atter at the 
start ，聽iddl缸. and end òf the rainy season 1n the Cerrados. 
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Pasture Utilization an益 Herd Manage臨ent

宮he ult1mate object1ve in 謹eveloping new 惡ermpla怨m for pastu室妥
improvement i5 to inc玄ease beef productivity. 5i祖ultaneol五sly with the 
development of new pasture species , it i8 necessary to deten雄主ne where 
the new material might best be utilized within the ov色rall beef 
production syste阻 1n the region. The Cerrados region is pre益。minantly a 
cow/calf operation where on1y about 5 percent of the an!臨als produced 
are pasture fattened 1n the Cerrados. Therefore , the 阻ost important 
prob1em facing the producer i8 that of increasing the nU血tber of youn草
animals available for sale each year. The Cerrados Center i8 respon是1ng
to this need by investigating ways 1n which both τlat1ve and i血proved

pastures can be best utilize是 to increase beef reproduction. 

A 10ng喝.term herd 盟anagement experi阻ent was started 1n 1 ♀ 77 (see 
l 雪80 report) to study the effect絡。n reproduction of using sown pastures 
durin車 the mati訂單 season ， two versus one 盈atin車 seasOn each year , and 
weaning the calf at either three or five months of age. Results to date 
are su閥混arized 1n Tab1e 4. 

The stock1ng rate during the 90-day 觀ating season was 2 cows/ha in 
the sown pastu主e vs 5 ha/cow 1n the native pasture. The three-year 
average shows that cows on sown pasture durin車 the 酪ting 甜ason had a 7 
percent higher calving rate than cows permanently on native pasture. 
This su轟轟ests that the native pasture , if properly stocke譜. is only 
s1ight1y inferior to sown pasture 社uring the rainy season for cows whlch 
have their calves weaned at an early age. A 10 percent advantage 主教
reproduction was observed when the ca1ves were not weaned until they 
were five 韓onths old. 

Since gr∞ps A and B 提re þoth mated on improved pastt肘， they can 
be compared for the effect of one vs two 聽atings per year and early 
wean1n島 which to 是ate appear to be 1nterre1ated. When a 會O-day mat1ng 
season is used during the first part of the rainy season , there is a 25 
percent increase (84 vs 67主) 1n calvin草 rate when the calves a宮e weaned 
at three 翩。nths vs f1ve m舟nths of ag皂. respective1y. If a 45闕-day 漁翁ting

i8 used at the start of the ra1ns and repeate是 towards the end of the 
ra1ny season , there 18 on1y a 7 percent advantage to weanin皂 at three 
month潑 vs five month悠﹒ The response to three- vs five-觀。nth weaning On 
native pasture us1n鑫 two 45-day 瑚ting seasons (group C) 1s 
approximately twice that observe社 on sown pasture (group B) which was 
串reat1y 1nf1uenced by the unusua11y lar惡e response to early weanin車 in

the thir晶 year. Because of year effects the experi抽ent wi11 be 
continue這 for at lea忽t two more years. However , the res終1ts to date 
suggest that by using a comb生nation of sown pastures and early weanin草
with one or two matings per year a 75 percent calvin草 rate coul挂 be

血aintaine社 year after year. 

Since mature size i8 high1y variable in most tropical zebu cattle 
populations , the practice of relating 1ivew.學生在ht to the reproductive 
status of the cow does not appear to be a re1iab1e to01 for predictin草
reproductive performance on a herd bases. An 是這是這it10na1 observat10n on 
b。這y cond1t10n wa翁 started a year ago on each cow 1n the above 
experi!農忿忿t. At the beginning of the mating season and again at 
parturit10n a body condition score i諮 recor拉發挂電;hich is a subjective 
estimate of the thinness or fatness of the cow on a sca1e of 1 to 10. 
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Table 4. Effect of pas虹ure ut111zation dur1n草 the 祖at1ng season and ear1y weanin囂。n ca1v1ng rate (克) 1n zebu Cows 
(Exp. 394). 

Tr叫tment 1978 /7告 」旦缸里o 1旦旦旦一 …且正主主e 10ta1 
wean1ng age (盟。) 3 5 3 5 3 5 3 5 (3 years) 

----個偷偷偷偷偏偏翩翩倫翩翩刪都削------翩翩柵欄翩翩翩翩倫--翩翩盼個 % ----耐偏偏喲翩翩翩翩岫翩翩翩翩“---------棚明明間啊啊師叫』心自--

制
全

A 
90枷day mating season 

1n cult1vated pasture 會2 65 80 61 81 ?已 84 67 75 

E 
45 + 45品day mat1ng season 

1n cult1vated pasture 88 84 73 5串 77 80 79 74 76 

c 
45 +也5枷day mat1n串 season

1n native pasture 76 84 65 76 88 42 7岳 67 71 

". ' • • 
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Table 5 gives the average conditlon scores and cow weights at various 
reproductive stages. The cows are grouped accordin串 to the age of the 
calf at weaning and ca1ving Season (dry season Sept./Oct. or in the 
ra1ny season , Jan./Feb.). An increase 1n reproduction 甚ue to ea室主y
we酬ing was c1ear1y shown 1n the previous tabl向 however，也室主y wean1n墓

made no rea1 d1ffe玄ences 1n bo是y cond1t10n or l1vewe1轟ht of the cows. 
The sea怠。n of the year 1n which the cows ca1ved di挂 have an effect on 
忌。這y condition an是 we1ght. Cows which calve 1n the rainy season were 1n 
better condition and heavier at calv1ng time an位 are heavier when they 
concelve than cows which ca1ved in the dry season. At concept10n , 
parturit10n an益 wean1ng ， those cows ca1ving in .Tan./Feb. were 
cons1stent1y heavier , 1.e. , 22 , 21 , and 15 k臣， respectively , indicatin串
that cows calving towards the midd1e of the rainy season tend to be 
heavier and 10se 1ess weight during 1actation. The obvious exp1anation 
for the difference in cow condltion an吐 weight for two distinct ca1vin草
seasons 1s the avai1abi1ity of hi惡her qua1主ty forage dur1ng the rainy 
season which coincides with the reproduc主ive st泊在發愁說ost nutrient 
de盟副主時 in the cow (late 囂的tation 品已 ear1y 1actatlo的.

The pe芷主ormance of the ca1ves born in the above experi目ents was 
f0110we過 fro甜 birth onward. Tab1e 6 gives a three叫year summary of the 
birth and weaning weights 早rouped according to the main experimental 
treatments. The age at which the CDW'S ca1f i8 weaned had no inf1uence 
on the birth weight of the ca1f. The calf we1皂hts at weaning were 
affected by treatment. As expected the calves weaned at five months of 
age were heavier than the three-鳴。nth weaned calves (113 vs 81 kg). 

Calves whose dams were on sown pasture 是urin草 the 1混ating season 
were 10 percent heavier at th玄ee months of age. The difference betwcen 
weanin草 weights is re1ate是 to the a傲。unt of time the dam spent on sown 
pasture prior to weaning. Ca1ves with no improve且 pasture weighed an 
avera惡e of 105 kg at weaning; the calves which spent 45 days on improved 
pasture averaged 115 kg at weaning an社 the ca1ves which spent 90 益ays

with their dams on improved pa的 ture weighed 121 kg at weaning. 
The two calving Seasons each year a1so pe主觀itted the study of 

season綠1 effects on the deve10pment of the ca1f (Tab1e 7). Season of 
birth was found to inf1uence calf 切e1在.hts both at blrth and at weanin萃，
Calves in group B which were born in the rainy seBson (Jan.!Feb.) We笠忽
34 percent heavier (7.2 1克車) 的lBn calves of the s崗位e 在roup born in the 
是ry seas閱 (Sept./Oct.). This 7-k車 advantage was 觀aintained throughout 
the nur移in草 phase and was st111 present at weaning time. 1n group C 
with cow念 per血anent1y on native pasture the weight advantage was not as 
great at birth but the calves born in the rainy season were sti11 20 
percent heavier (4.1 kg) than calves born in the dry season an是 this
we1ght advanta島e was sti11 pre給ent at weaning time. 

The cal、les which were weaned at three months of age were 1ighter at 
one year of age than those weaned at five months. 工n 197會 there 茍<as 12 
kg difference between the two 草roups at one yeaτ of a在念; however , by 18 
months of a窮e this 是iffe玄ence had virtua11y 是1sappeare挂 (Figure 7). 
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Table 5. Effect of season of parturition on weight and body condition of zebu cows (Exp. 394 , 1978/79/80). 

Treatment Body condition* Body condition 
postpartum during mating season 

Weanins age (mo) 3 5 3 5 

Cows calving in 
Sept. /Oct. (dry 3.8 3.7 4.3 4.8 
season) 

Cows calving in 
Jan./Feb. (rainy 5.2 5.1 3.3 2.8 
season) 

* Larger number indicates better condition. 

e • 

Conception 
旦旦且主

3 5 

330 325 

357 342 

• 

Postpartum 
里益性

3 5 

332 334 

352 356 

Weaning 
旦旦且主

3 5 

324 327 

343 339 

• 



three herd mana車ement syste訟S on calf weights at 
weaning (Exp. 3♀4). 

Effect of 
birth and 

Table 6. 
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τreat盟ent

Weanin在 age

23.6 
22.8 
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24.0 
23.0 
23. 。
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器ffect of season on ca1f weights at bi玄th and weanin草 (Exp.
39品. 1墊在0/81).

Table 7. 

c 
Treatme濃重

E 主

5 3 5 3 5 3 (阻0)Weaning age 

22.4 
20.0 
Z有 .2

22.0 
20.9 
24.9 

23.3 
19.8 
27.0 

24.0 
22.5 
2會.會

22. 岳

22.6 
21.5 
21. 5 

Birth weights (k車)
Born in: Sept./Oc章，

3個 ./Feb.

105 
100.6 
108.1 

76.2 
74.7 
80. 。

117.7 
115.1 
121.6 

8岳 .5

82.1 
92.0 

119.8 
119.8 

85.6 
85.6 

weigh主 (kg)

in: Dec./Jan. 
May!Jun. 

Weaning 
Weaned 

ln 1980 there was a greater difference 1n year11ng we1ghts between 
the two wean1ng 皂roups which 被as a result of slower po穆主河.ean1n車直言。看.th
1n the three-month weaned calvcs. These results draw attention to the 
great i前portance of nutrit10n , mana車發臨enta綜述 health of early weaned 
calves , and the need for 輯ore research 1n these areas to obta1n better 
growth rates 1n the weaned calf. 
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• Co祖揖ents*

The sa血緣 fertilizer applications hl通ve been used for establishment 
in a主1 Category IV type evaluation on v1rgin s011s. It 1s difficult to 
鵬.ke c01llpari曲閑 a醋。ng experiments (1a帆船 8 and 9) since they are of 
是ifferent stages of development. It was surprisin草 to observe that the 
atocking rate had no real effect on animal performance in the 
Andropo且β啞IStvlosanthea experi祖ent neither i終 the rainy nor dry seaaons 
even though the amount of 桂芝y 祖atter (師pecially 控史錢溢血}的ailab1e
was greatly different. Present1y , after three weeks of rain a11 these 
pastures are growing rapid1y with an abundance of seed1in章第 of both 
species. Seca now has three p1ant generations: two-year酬。1d p1ants 
" 蜘th硨e盯r p1ant" , one'申刪ye閻ar-old p1ant 紛 ‘w唸.1廠h支ich d“id not 單臨a韋個ure 1a翩st ye甜ar bu叫t 
a玄e now 車rο‘wi宮位19 ， and see垂l1ngs n。耐轟e掌暐inating fr。甜穆eeds which fell 
durin臨 the past dry season. Without doing counts , it appears that the 
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high stocking rate has most of the new 甜甜11ngs and should be the best 
pasture within one 盟onth since no 8tandl紋直是ry matter of poor qua1ity 
wa8 left at the en忌。f the dry season. 

Annua1 wei囂ht 車alns on different s OWtt pastures. Tab1e 8. 
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2番，



The information reported on 坐坐旦旦旦+些旦起 was a 3 ha area 
sown besides Category 1V 1些生扭扭且+ seca) for observation , taking 
advantage of surplus seed and area. The fact that the same class of 
animals did better during the dry season in the A.ndrop咕嚕。n/Zornia is 
suspected to be due to the higher quality of the legume. Zornia seed 
production was very high , and the ground is presently covered by 
seedlings. Since Category 111 Zornia disappeared because of a disease 
complex and the fact that it was not allowed to produce seed because of 
the grazing/cutting pressure , this observation under continuous grazing 
will provide more information as to the severity of the Zornia disease 
under large scale grazing. 

* The following two paragraphs are not part of the annual report. 
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Animal Healtb 

The object1ve of the Sect10n is to study and deve10p preventive 
獵ed1cine sche臨es adapte是 to the pasture an是臨anagement product10n 
systems deve10ped by the Trop1cal Pastures Pr。在ram. Strate草1es for 
attaining this objective were exp1ained 1n 是ezailbefore <CIikT1979' ,
Tropical Pastures Pro囂ram Annual Report). 

車nimal Disease lnventory 

This inventory 1惡意 important to un是erstand the evo1ution of current 
infections , comparing findings for 是ifferent areas and ecosystems. and 
a忽ciding on entities or conditions that nee是聽ore study throughout the 
target area. The listing describe是 in last year's Annual Report , with 
ranking發 by priority for the Tropica1 Pasture翁 program has been 
confirme電i by fin是ings from Brazil and Venezue1a. 

耳E主控告主主 Her是s surveyed in the vicinity of Brasi1主a revealed 
that the far盟s mi1king cows 1n more 1ntensive production systems have 
considerable more contro1 measures for tick筍. he阻oparasite and 
草astrointestinal parasite怠， than beef herds. Several farms have 
insta11e是 preventive scheme終 w1th dippings every 15 days for tick 
contro1. This 18 in concur笠ence with the need to keep ticks at a level 
wh1ch will not affect pro是uctivity ， maintainin草 at the same t1me a high 
degree of protection against he醋。parasites. ln contrast , at the moment 
there is no widespread control against t1cks 1n pure beef herds in the 
area. It appear發 that 詣。st of the beef animals are zebu types which are 
80訟ewhat mOre resistant to ticks. On the other han忌， anima1 dens1ty 1s 
珊uch 10wer in beef than 1n the mixe桂 da1ry herds. an averag澤 of 0.5 
皇宮/ha vs. 1 AU/ha , respect1ve1y. 

As far as vaccination is concerne莓， 10 0至 12 farms 1n the ETES 
Braz11 Project vaccinate against foot an是組outh di紛ease; a11 of the 
farms vacc1nate aga1nst b1ack-le章. and on1y one vacc1nates aga1nst 
bruce10sis. This 1ack of vaccination against bruce1os1s 1s prob.注bly one 
of the reasons for the h1gh preva1ence of Brucela abortus 1nfection 1n 
beef cattle her益s unde玄 extensive range condit1ons 1n the north of Mato 
Grosso. 

Most technica1 assistants are reco甜臨ending vacc1nat10n of adu1t 
animals a轟ains botulis臨﹒ Even thou草h this cou1d be useful in herds 
where ca俗es of botulism have appeared , it 1s not econo聽1ca1 for a11 
herds 1n the a玄ea ， since reports of botu1ism cases are 10ca1ized. 

工n re1at10n to nematode infestat10n most farms deworm once a year; 
however. they treat adults more often than young anima1s. This practice 
does not agree w1th most recom臨endations ， since fie1d studies revea1e益
that young an1ma1s are more suscept1b1e to roun益-wor回s than adu1ts , and 
1t 1s more important to remove parasites from growing an!誼a18.
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In relation to photosensitlzation , three of seven far觀s reported 
cases in anima1s between 10 an是 12 months of age. Ranche主8 a6翁。c1ate
the prob1em with the first grazin車。f the pa8ture and be11eve that 1t 
appears more of主en when the pasture i6 high. 

ETES Venezue1a. So攝e of the far聽s in the ETES Venezue1a Project 
reported s1滋ilar prob1ems. Several include ticks as an increasing 
problem in recent years. Farmers feel they have 醋。re t1ck problems 
toward the beginni級革 of the dry 發ea60n. They a1殺。 feel that 空空賞心平to是>ia
homini傘， "nuche" , i6 rapidly increasing. One possible reason i8 t豆豆
forest invasion of the open savannas. This new cover provides an 
adequate envir冒nment for the fly and the vectors. The forest cover 15 
expand1ng because savannas are not burne益， a practice wh1ch 1s banned in 
v發nezuela.

It 1s a1so of 1nterest that s攝a11 far回ers who have credit for m11k 
operations have experienced cal至訟。rta1ity problems , probably due to 
internal parasites and hemoprotozo05 , and a180 are bein惡 forced to spray 
aga1nst ticks every 21 days to prevent losses and to 聽aintain milk 
production. So輯e farmers at low technical input leve1s do not t玄eat
anima1s against interna1 parasites unti1 they exper1ence losses from 
h1gh 1nfestation and anet起1a.

In Venezue1an far觀s two other condit1oτ18 are reported. One 1s 
"sequita" which i8 probably 5imilar to "移ecadera" from the L1an08 of 
Colo盟盔主a and "peste de secar" in the Cerrado of Brazil. Famers believe 
that "sequita" occurs at any a惡e inc1udin草 that of y011ng animals. 
Antib10t1c treat盟ents and body stimulants have been tr1ed w1th 11臨1ted
success. If 主his condit10ns i8 sim11a.r to the "seca.dera" cases 1n 
Co工ombla. 臨ineral defic1encies could be lnvolved. Ranchers a1so report 
Case8 of botu11翁咽. espec1al1y 1n areas of "Val1e de 1a Pascua" and "E1 
T1gre". Even thou轟h there are no confirmed l a.bora.tory cases , f a.rmers 
are beginn1ng to vaccina. te. The 臨ain prob1e盟 cou1d be a minera1 
def1c1ency that induces anlmals to consume carcases. thereby picki綠草 up

the 忌。tullsm tox1n. 

哎哎旦旦起主主

訟法s project 1s carried out in full cooperation amon囂 the Cattle 
Production Systems , Economics and An1mal Health Sections. A complete 
益escriptlon of the project appears 1n the Catt1e P玄。duction Systems 
Section. Animal health infor觀ation was obtalned from surve抑制
reported above , of cattle ranches a也是 exam1natio玄l of ind1vidual 5a阻ples
in each farm. Data analysis from fsr祖發 in the Colombia and B主szil
Projects 當a6 presented in CIAT 19泌的nual Report. Col1恥tion of data 
for ETES Venezuela has been co甜，pleted and w111 be ans1yze是 shortly.
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Carimagua Surveillance 

Overall cattle mortality in Carimagua decreased over the last four 
years. Present mortality (2.0%) is at a reasonable low level (Table 1). 
As stated in last year's CIAT Annual Report , this is a reflection of 
better nutrition of the herds as well as of closer and more effective 
animal management. Calf mortality stabilized this year at 6.2% of 550 
registered births (Table 2). The main factors that contribute to calf 
mortality in Carimagua are sequelae of navel infections that induce 
poliartritis and abcesses. This is secondary to difficulties in 
management when calves are not treated soon after birth. 

in carimagua1. cattle mortality Surveillance of 1. Table 
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in Carimagua. calf mortality Surveillance of Table 2. 

1981 
births Mortality 

(%) 
No. 

1980 
births Mortality 

(%) 
No. 

6.1 
4.9 
5.7 

263 
182 
105 

6.3 
4.4 
7.6 

190 
202 
261 

Management systems herd 
BreediQg test herds 
Other 

6.2 
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Nutrition-disease relationships. Monitoring of various herds in 
Carimagua showed the usefulness of two tests to study nutrition-disease 
relationships. A comparison is made in Table 3 of blood parameters from 
a group of animals with clinical malnutrition , with apparently normal 
cattle , and a group with external photosensitivity lesions. The animals 
with clinical malnutrition have total blood serum protein levels 
significantly lower than the steers on grass/legume associations (P < 
0.10). 1n the photosensitivity animals blood protein is at normal 
levels and G.G.T. enzyme is significantly higher than in the other two 
groups (P< 0.10) , indicating a liver lesion from so咀e toxic effect. 
Animals with no apparent disease (steers on grass/legume associations) 
have both total protein and G.G.T. enzyme at normal levels. 

Table 3. Comparison of clinical malnutrition and photosensitivity at 
Carimagua. 

Herd 

Steers on native 
savanna with clinical 
malnutrition 

Steers on grass/legume 
associations 

Steers on B. decumbens 
with c1inical 
photosensitization 

No. 
animals 

5 

12 

16 

total serum proteinl 
Range Average 

4.2- 8.0 5.9
a2 

6.8- 8.0 7. 5b 

4.0-10.0 7.6
b 

lLSD 1.39.LSD 24.78 serum protein -._-, --- GGT 

G.G.T. er旦旦旦

Ran皇e Avera且e

5.4- 17.4 10.0
a 

6.4- 19.3 11. 1 a 

10.3-122.0 59.0
b 

2 Different letters denote differences significant at the 0.1 level. 

Bioecology of Boophilus microplus. This is the most important 
external parasite in the Topical Pastures Program target area. 1t has 
becom怠 one of the priorities for in-depth studies and is one of the 
factors being modified by changes in animal 回lanagement resulting from 
introduction of sown pastures. A project was designed to study 
population dynamics of the tick in the Colombian Llanos. 1ts main 
objective is to study the effects of ecological factors in the 
infestation levels in animals with adult ticks. 1t is especially 
important to know seasonal variations of tick levels in the p唱stures and 
in the animals in this area. 

The ecological conditions provided by 坐坐~旦旦皇位旦旦旦，
Brachiaria decumbens. Melinis minutiflora and native savanna in pure 
stands for tick populations are ev互luated during two full rainy and dry 
seasons. Animals are under continuous grazing and optimum stocking 
rates for each grass in each season , as described in CIAT's 1980 Annual 
Report. 
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Each paddock 1s infested with 500 evenly dist玄ibute是 en墓。r草e挂

fe血ale ticks per ani臨a1. No acaricides are app1ie是 to the a烈主體als at 
any time. Eva1uations (hei草ht and covera喜e) of grass in each pa磕磕ock
are made to define the conditions un垂er which the 主a主vae an是 adult
populations are presen缸 Tick 1arvae are evaluate益。n the pastures 
every two 唱ieeks and adult ticks on the animals every week. 

Tick 1arvae populat10ns are 1n the process of stabi11zat10n. After 
the f1rst 13 sa輯plin車s ，說eli殺1s grass ha垂 the 工owest counts , fo110wed by 
闊tive savanna" 主訟崑位主是袋里搜坐盟主 and 主﹒旦旦旦旦; however , the counts 
on 笠，坐三退皮話直 inc玄eased to悅吋 the end of the rainy seasou. 

Leve1s of adult t1cks on the an1mals are probably a better 
reflection of the env!ronment inf1uence on the tick populat10n. Heifers 
in B﹒立E主虫虫史呈 and A. 矗絃您服 paddocks have the highest infestat!on 
levels during the first six months of the ra1ny season (F1gure 1). 
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包經扭扭立性包經 tick counts on heifers grazin惡 four
pastures 1n Car1magua. 
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Leve1s of infestation in 坐坐坐旦起 have increased gradt叫1y from 10w 
1eve1s of 20 adu1t ticks/head per day , to 1eve1s above 100 ticks/head , 
which are considered high. Leve1s in anima1s on 坐坐盟鐘旦旦且盆里us are 
of medium intensity , averaging between 20 and 30 adu1t ticks. For 
anima1s on M. minutif10ra and native savanna the 1eve1s of adu1t ticks 
are simi1ar andτow (5-1古 ticks average). In the first rainy season 
坐坐坐泣起 and 些企旦旦旦 provided better environment for the 
persistence of 1arvae that end up as adu1t ticks in the anima1s. 
Pasture coverage cou1d be one of the factors exp1aining differences in 
tick 1eve1s. At the August samp1ing (Tab1e 4) ，坐坐旦些旦旦旦控盟主 had
rough1y ha1f the coverage of Br笠旦旦起， and the average tick counts on 
the ani阻ls were much 10wer in the 些企盟盤旦旦 group (20-30 ticks/head) 
as compared to the 旦旦些主旦旦 group (1∞-120 ticks/head) (Figure 1). 

The findings of adu1t tick counts on the anima1s para11e1 
observations of potted pastures. Larvae of B﹒些主旦且旦 are seen 
readi1y in the 1eaves of 旦﹒豆巨型企旦旦，主﹒直至Z空空呈 and even native 
savanna. However , they do not craw1 on the 1eaves of M. minutif1ora. 
Larvae in the pots on1y craw1 dry and dead 1eaves of Me1inis , and this 
is probab1y one reason why anima1s pasturing 些且且呈 have 10w tick 
1eve1s. This confirms previous observations that 且已些些 pastures have 
some repe11ent effect on the ticks. 

The 1eve1 of hemoparasites in the heifers is being measured. It is 
becoming evident (Figure 2) that anima1s grazing ~﹒且呈旦旦些旦旦 and 企﹒
車坐盟主呈 have increased reactions compared with anima1s grazi苟且﹒
minutif10ra and native savanna. 

The reaction to hemoparasites co1ncided w1th the t1ck adu1t counts , 
except for the he1fers on 主﹒車里yanu呈﹒ Even though these are resu1ts of 
on1y one rainy season , there 1s a tendency for 笠﹒旦旦旦旦旦呈 and native 
savanna to have 10wer larvae t1ck counts on the pasture , 10wer adult 
ticks on the an1ma1s , and 1ess react10n aga1nst hemoparas1tes. 

An apparent1y stab1e popu1at1on of t1cks 1n the pasture has been 
obta1ned and variations seen in 1arvae and adu1t tick counts are 
beginn1ng to ref1ect d1fferences 1n the environ血ent offered by the 

• 

• 

pastures for tick mu1t1p11cat1on and pers1stence. Informat1on obta1ned • 
from the next dry and rainy seasons wi11 be usefu1 for best know1edge of 
t1ck eco1ogy that can be used 1n the des1gn of contro1 measures. 

Fhotosens1t1zation 1n catt1e graz1ng Brach1ar1a decu血bens.
Photosens1tizat1on 1n young an1ma1s grazing B. decumbens 1s a 11m1t1ng 
factor for the use of th1s pasture in the Progr石l' Sτ互可et area. Work 
cont1nued to determine the ma1n epidem101ogica1 factors 1nvo1ved 1n 
presentation of the syndrome as we11 as poss1b1e c。但tro1 measures. Th1s 
syndrome resemb1es the photosens1t1zation seen 1n sheep and catt1e 1n 
New Zea1and. 

No ev1dence has been found of the seasona11ty of the condit1on. 
However , c11n1ca1 cases in the past four years show a tendency for cases 
to appear 1n the midd1e and at the end of the ra1ny season (F1gure 3). 
Age is an important determinant õ most cases occurred 1n catt1e between 9 
and 24 months of age. • 
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Table 4. Pasture coverage in paddocks under evaluation for tick ecology and population dynamics. 

December 80 February 81 April 81 August 81 
Pasture Coverage Height Coverage Height Coverage Height Coverage Height 

(%) (cm) (%) (cm) (%) (cm) (%) (cm) 

.、、、4品品 Andr。posonEayanus 47 60 34 68 35 44 33 51 
Brachiaria decumbens 40 30 33 27 36 26 58 30 
Melinis minutiflora 66 27 51 32 50 31 64 24 
Native savanna 43 24 55 29 54 44 65 51 



400 
B. dscumbans '‘ • goyanus 

車00

200 

rJ←叮叮卅一←一←一←一斗

100 

。

Natìve SQvanna 11/, mínutlfloro 
400 

300 

200 

100 

恥
@
心
F
Z
h
w
O
A
-
w
c
o
@

閉
。.• 
。
P
W
L
F
O
-
e
o
o
h
a

一ω
@
缸N

J可
制

$ A 
A 

J J J M A M F 
D 

Months 

A Anapla.ma marglnol8 

o 8a"".lo bovls 
• 8ob..ío bigemlna 

Monlhs 

• 

Bioecology of 毀性組笠毀性認拉攏 tick in Cari唱agua ﹒
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Hepatogenous photosensitivity in an1mals 
蟲ccu血lulated four-year incidence 忌y month 
avera輯e ra1nfall. 

Cases in 1警車 1 ha益 two ， co祖monly seen , c11nical 盟anifestations

(Table 5). The animals developed ede糊s in the lower neck. dewlap and 
ears. This ede酷atous form 15 apparently more acute and usually 
ter器inates 1n death of affecte是 ani臨als (116 animals 1n 1981).τhere 
was an obvious liver involvement detected by 草ros傘 lesions and high 
levels of G.G.T. 副主是 S.G.O.T. enzymes. 1n the skin necrosis for暉. the 
animals developed severe necrosis in several areas of the skin , but most 
frequently 1n the perineal regio鈴， ab晶。臨en an是 lower part of the neck. 
Animal溺 thus infected 車enera11y recover. The leve1s of G.G.T. an益
S.G.O.T. are a1so elevated as a reflect of liver leslons; anlmals 
developed generalized lcterous an社 elar草ed liver. The clinical and 
pathologica1 changes were manifestations of the hepatic da祖age.
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Table 5. Character1zation of clin1cal photosens1t1vity cases fro臨
Car1magua 1n 1 會8 1.

Cl1nical 器。. 單o. 囂nzyme Enzyme 室。tal

picture animals deaths G.G.T. S.G.O.T. prote1n 

““---吵吵盼綸個心-- Ran在e -----叫“---也“你

里是ematous 7 7 10.3“ 82.3 178叫330 7. 。“ 10.0
Skin necrosís g 。 12.9“122.0 42-380 4.0-10.0 

Total averages 16 7 (5會 .0) (183) (7.6) 

Forty悅。ne steers grazing Bra踐經豆豆豆豆cumb空呈 were monitored 

• 

through we1草h1ngs and liver functions tests fro昆 the end of the dry • 
sea紛on through the 聽i是dle of the 玄a1ny season. Monitorin草 wa翁 conducte社

in cooperation with the Pasture Product1vity and Mana惡ement Section. 
We1ght losses w發re value喔. assu祖ing 草ains of 100 在題Ihead per day for the 
是ry season (December-March) , 300 gm for March through May , and 500 草包
for May through July , as a m1nimu臨 for B﹒且終史坐監里﹒

A comparison of 11ver damage and we1ght changes 1n animals revealed 
a significant relationship at the 也arch samplin鑫 (P < 0.10). For the 
second samp1ing 1n 琵ay the re1ationship was high1y significant (P< 
0.01) , aI這是 for the Ju1y samp工ing there wa紛鈍。 re1at10nship (Table 岳) • 
lt appears that at the in1tia1 sta串es of liver dama囂念， corresponding 
weight a1terations are not significant. However , as 11ver da觀age
become8 more pronounced weight i8 81草nificantly a1tered. This second 
stage coincided with appearance of animals w1th external 
photosensitivity 1esions. Toward the end of the observation period , 
臨ost animals ha是芷ecovered from liver da甜age; howeve笠， convalescent 
aI主imals were not gaining weight a縣 expected“It i的 evident that when 
hepatic damage 1s induced 1n anima1s gr缸1n車主﹒坐CUll史且呈 a s1gn1ficant • 
proport10n 10ses weight before developing external photosens1tization 
les主ons.

Eva1uation was made of the re1ation of enzy祖e G.G.T. levels an挂
l1ver 1es10ns in animals w1th c11nical 垂1sease. H1車h average levels are 
seen at the onset of c1in1ca1 disease (F1車ure 4). They beg1n to drop 
and reach nor器a1 leve1s 30 day扇 after the first appearance of c11nical 
signs. 

A hypothesis for the eti010gy of photosens1tiv1ty 18 that the 心
且必您正錯s 主控豆豆史m fun車us is 1nvolve是 1n its appearance. H叩'ev肘. a 
system 臨的 be found to reproduce c11nica1 81喜ns to better study the 
syndro蹄， 血的rain of I﹒主性豆豆星星坐 was 1s01ated fro祖 a Carimagua 
pa是idock; the fungus was cu1tured in the 1aboratory , mu1tip11ed 
extensively , an是 return線電i to the sa盟e paddock 1n 車reater concentration. 
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11 
A 削spension of 2.7 x 10.. spores was sprayed over four ha of the !. 
電lecumbens pasture. Fifteen 18-months old heifers were allowed to 驅raze

the inoculated pasture. One month after seeding the spores , one animal 
showed clinical symptoms of photosensitivity and four more were found 
with subclinical affection (hepatic damage). 

Table 6. Analysis of wei車ht chan草包穆 and liver damage on steers 草razing
吏，按您史學呈 pa丑惡的峙的科e clinical photosensitization appeare社.

Liver 是a館臨囂@電i measure卓

Sampling No. Affected weight by G.G.T. enzyme 
(date) animals No. animals Range 耳o. animals Ranze 

I 
飾品1. 2 ， +12(a) 3.2 , +l 4S(b) {說arch 10) 41 34 20 

II 
棚1 ， +S3(c) 3.8 , 60(d) 〈說ay 寧) 40 學 13 

111 
“章， 司令i 會 (e) 4.囂. 32.3{f) (July 1) 28 28 2 

Significant correlation between (a) an社 (b) P< 0.01 , (c) and (是) P < 0.05 , 
(d) and (e) P < 0.05. 

Leve!s of fungus on the grass are 10w (CIAT 1980 Annua1 Report). 
B. decu點bens isolates from the C010mbian L1an08 and Santander de 
Quilichao are治 were sent to Ruakura Anima1 Hea1th Laboratory 1n New 
Zea1and aτld to the Nationa1 Research Counci1 1abs in Canada for 
detection of P主主坐立法主 toxin (spori挂帥臨i訂). From 15 cultures 緣。 far
tested on1y three have shown to produce toxin. However , toxin 
concentration lower than one was obtaine是 fro祖 cultures isolated in 頭ew

Zealan桂 Hcnce ， it appears that other factors might be involved in the 
etiology of the syndro祖e. The next step will be to evaluate the 宜。le

of zinc 1n conjunction with the fungus in the etiolo惡，y an社/。宮發發 a
control mechanism. 

Test herds. This section 18 in charge of the lCA/cIAT herds. 
Product1on objectives were described 1n the 1978 CI直T Annual Report. 
Main e祖，phasis 18 to produce experimental animals of high quality and 
unifor祖ity. There are 300 breeding cows divided 1n seven herd餒， with 
one bul1 for every 25 cows in a system of seasonal mating from May 
throu草h September. Calvin皂 rate through September of this year was 
6 1. 7萃， very si鎧ilar to the previous two years. Calf mortality up to 
weanin惡 was 5% this year , considerably below that of 1979 and 1980. 
Calves were weane是 at nine months of a草e.

During the year the tes主 herds provi是cd 318 ani臨als fOl' research 
projects at Carimagua. 
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Economies 

During 1981 the Econo盟ics Section concentrate益主ts efforts on: 

Economics of the use of alternat1ve fertl1izer sources for 
i祖.proved pastures in the L1anos 0室主enta1es of Colombia. 
Co紅parative advantages of a1ternative forms an是 uses of 
1mproved pa發tures in the L1an08 Orientales. 
Continuation of the economic analys1s of cattle far洹怠，
pa玄ticu1arly 1n Brazi1 an社 C010mbla (ETES Project). 
Initiat10n of a 醋。nitoring stu是Y of six dual-purpose 
milk) farms in the Central Provinces of Pana瑚.

(beef and 

Econ心mics of A1 ternative Ferti1izer Sources 白發e for 
the L1ano翁。rientales of Colombia 

Improved Pastures in 

Fertilization is a major cost factor in CIAT's pasture techno10gy , 
invo1ving 42% (Col$2580) of the pasture establlshment costs per hectare 
and 75草 (Co1$12忌。) of the annua1 maintenance costs. 主 number of 
a1ternative 斂。urces of mineral nutrients are presently available on the 
Colombian market (Tab1e 1). Additional source終 cou1d be 是eveloped fro誼
10ca11y available raw 臨aterials.

A linear pr。在ramming mode1 was developed to 攝ini血ize per-hectare 
costs of complyin車 with nutrient requirements deter祖ined by the Soi1s 
an益 P1ant Nutrition Section (Table 2). A11 nutrient sou玄ces used (Tab1e 
1) were assumed to have the same agrono臨1c efficiency. Activities 
consi電iered 1n the mo卓el include the purchase of different nutrient 
sources at Bogota and transportation to the Cari誼a惡ua location 1n the 
L1an08 Orientale8. C08t of on-far聽這~torage and 是主扇tribution are not 
cons1dered 是ue to very small 社1fferences amon在 po發sib1e a1ternat1ves. 

1n th1s a081Y81s , average fertilizer 
establ1sh勵ent are used (22 k草 P ， 33.20 k草
kg S). 說ain resu1ts 1ndicate that: 

require祖ents per削hectare for 
萃， 100 kg Ca , 20 kg Mg a茲通旱。

1. 

2. 

3. 

主 co四binat10n of basic slag and rock phosphate provides the 
盤。st economic pho寫phoru發 supply (Table 3). 

直t present price絡， magnesiu祖倒是bcarbonate 18 the most 
effic1ent magnesium sourc包， followed very c10sely ~y Su1poma島
and both for祖s of magnesium oxide. 

鞋ising transportation costs do not have a subs主ant1a1 impact 
on the opt1mal combinat10n of fertl1lzer sources. At 1evels 
100% above the present ones , basic sla皂 use 18 re挂毛主ced to 1/3 
of the or1g1na1 leve1 and rock phosphat主 use 113 expanded 
accor挂1ng1y. Magnes1um subcarbo08te i8 then subst1tuted by a 
more concentrated sourCE言，臨agnesiu且 ox1de.

2車3



Table 1. Fertilizer nutrient content an益 pzicei CZF EO囂。電革2 (J豆豆ly 1981). 

Fertilizer Nutrient content Price/ton 主
F E Ca 設轟 s Col辛苦S$

------------呵呵需輛輛輛咿咿伽芷偏偏偏偏偏ω---一------------

Basic slag 6.60 。 37 l 。 2 ,400 4再 .02

Simple superphoshate 8.80 。 20 。 12 22 ,000 403.52 
Triple superphoshate 19.80 。 14 。 。 23 ,230 426.08 
Potass1u級 chloride 。 49.80 。 。 。 16 ,560 303.74 
Potass1u純 sulphate G 高1. 50 。 。 18 22 ,000 403.52 
Sulfur flowe女 G 。 。 G 85 18 ,000 330.15 
Gypsum G 。 2曹 。 20 3 ,600 66.03 
Calc1t1c 1主組@ G G 30 G 。 2 ,500 45.85 
Dolomitic 11臨e G G 37 B G 3.600 66.03 
其uila rock phosphate 雪 .68 。 40 0.5 。 毒， 600 8也 .37

pasea rock phosphat79ae te 7 zde -
8.80 G 21 G G 3 ,000 55.02 

Ma喜nesium sulpha 。 G G 10 13 2車， 800 528.24 
Ma在nesium carhon 8 G G 24 G 11 ,550 21 1. 84 
Ma阪神sium oxide ?~4 。 G G 42 G 22 ,000 403.52 
Magnesium oxide 惡。 G G 。 3岳 8 1惡 .800 344.82 
Mazneaiumeubcarbonate4 。 8 。 1岳 G 忌， 100 111.88 
Sulpomag 。 18.26 。 11 22 1悉， 000 2雪3.47

l 
2 ~agged 
3 ~ra~sport Bogotá-Ca~!ma~~~: C~l:;;?O~~on 
4 Exchange rate Ju1y' 15 , ~S$l = Col$54.52 

Prices quoted by Magnesios Bolivalle Ltda. , July 1981 plus freight 
Me吐e l1{n-Bogotá: Col$l益。O/ton

Table 2. 義eco臨mended fertilization levels for establish油ent and 
體aintenance of pro訟ising species (kg/ha). 

Species Establishment (k藍/ha) Ma intenance (k藍/ha/year)
E E Mz s Ca P K 茲皂 s Ca 

Andropo囂onSayanus 22 33.20 20 15 100 6.60 33.20 5 7. 5 50 
Stylosanthes capitata 22 33.20 20 20 100 6. 益。 33.20 5 10 50 
PU肘aria 膛的制loid帥 22 33.20 20 20 100 在.囂。 33.20 10 10 50 

Sources: Spain , J. "Actualización de Recomendaciones Generales , 
Establecimíento y Mantenimiento de Pastos" , internal document , 
CIAT , August 1980. 
Salina筒， J.G. Personal communication , July 27 , 1981. 
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Opti聽a1 fe宮tilization strategy for pasture e穆tab1ishment ln 
Carl糊草ua (base solution). 

Tab主e 3. 
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2岳 .3

31. 8 
1. 1 

53.8 
24.1 

50 
40 

100 
20 
20 

Phosphorus 
Potassium 
Calcium 
Magnesium 
Sulfur 

Margina1 cost of 
lntro是ucing

ferti1izers not 
include是 in the 
opt主ma1 strate車V

Required 
1evel 

Fertilizers 

16.10 
13.70 

1.20 

主 .20

22.80 

0.95 
4.66 
1. 39 
0.59 

1.90 
2.00 

0.28 

$4.259 
507.1 

Cost (Col$Jha) 
Total weight (k惡!ha)

kg less of 1 A翩。unt by which total cost per hect，至re would dec玄ease if 1 
the nutrient were required per hectare. 

Given the acl是ity of the 80111這 in the area , the use of mOre 
expensive 801uble phosphorus sources such a8 triple 
superphosphate i8 not economic. If shortωterm 怠。lub11ity of 
rock phosphates were considered too low for a given crop or 
pasture , the use of basic slag would be expan益發社.

2草草

223.5 
0 
0 

。
在6.7

8 
8 

23.5 
9 
0 
0 

。
82.4 
G 
Q 

111.0 
G 

1生asic slag 
Simple superphosphate 
Triple superphosphate 
Magnesium carbonate 
Potassium chloride 
Potassium sulphate 
Magnesium sulphate 
Sulfur f10wer 
Gypsu訟

Calc主tic 1ime 
D010四itic 1ime 
Hui1a rock phosphate 
Pesca rock phosphate 
Ma耳nesium oxide 70 
Ma阪神sium oxide 60 
Magnesium subcar忌。nate
Sulpo混a車

4. 

旬，

j. 

j. 

?. 



5. Bas1c slag 1s expected to be scarce 1n Colomb1a 1n com1ng 
years. Rock phosphates will then substitute for basic slag 
causing only a minor cost increase. Rock phosphates 可.111

substitute basic slag completely if it給 price rises by 31% 0芷
more. 

6. Partial acidulation increases the water and citrate solubility 
。 f rock phosphates. On very ac1d 8011翁 partial rock 
acidu1ation is not economically worthwhile for the 
establishment of pastures. If certain levels of short也 terr在
phosphate solubility are required , they could be achieved 詛ore

economica11y by increasing the use of ba級ic sla車﹒ The

attract1veness of partial rock acidulat10n i發 probably h1惡her

for crops 笠equirin惡 higher levels of 怠。lubility ， particularly 
on 1ess acid soi1s and if the price of basic sla草 increases
substantia l1y. 

7. The potential value of cement 是us記 (a pre發ently unused 
byωproduct of the ce敏ent in益ustry) as a source of potass1um 
and calcium was eva1uated. Available 社ata sug單ested a content 
of 6.4% potassium oxi是e a綠哇 31% of ca1ciu盟 Under these 
condit.ions cement dust wou1是 only be co血petitive if bas1c slag 
is unavailab1e and if 悠悠pp1ied CIF 章。囂。tá at a price below 
Co1$O. 事o per k惡﹒ Cement dus重悠悠pp1yin鑫 ca1ciu攝 an是 potassium
益isplaces potassiul益 chloride an挂 ba念 ic sla草 in tbe formula due 
to tbe calcium content of the 1atter. The requ1red phosphorus 
is 1n this case supplied by rock phosphares. Due to the 10w 
potassi溢血 concentration of cement dust , its competitiveness 1s 
very sensitive to transport cost chan草es. Availability of 
cement 益ust with a h1gher potassium oxi挂e concentration (24%) 
18 reported in the literarure.τhis cel混ent dust wou1d be 
competirive at prices up to Col$5.32 per kg. If basic slag 
were unavailab1e. thi終 type of cement dust would be inc1uded 
in opti血a1 ferrilizer 臨ixtures up to a price of Co1$5.84 per 
k草 CIF Bo囂。z星.

8. The high shadow price of the magnesium and potassium 
res主rictions (Table 3) in桂icates that the fert11izer cost per 
hectare 1s very sensitive to the required 1evel of these 
nutrients. Therefore. better know1edge of the response 
surface to ma草nes1um and pota翁sium would be very valuable to 
assesS profitable usage leve1s. 

These conclusions su串串est the need to evaluate fertilizer response 
functions. Classical response surface studies for perennial pasrures 
are very expensive and difficu1t to undertake. Neverthe1es翁， some more 
points of the surface , selected as "best bets" , particularly with lower 
levels of these expens1ve nutr1ents shou1d be evaluated 1n the near 
future. 

Fertil1zers being such a crucial element of the technological 
package involving 1m申roved pastures , further research i終 needed on the 
supp1y-demand situation on Latin Amer1can markets. F，血o data (Tab1e 4) 
show a substant1a1 reg10nal def1cit , particularly for potash 
ferti1izers. 
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Fertili莘er productio發 an是 consumpt1on ， Braz11 , Colo臨bia and Mexico 
19791息。氣﹒ (Thousand 阻etric tons: 器-P-K. ) 

Table 4. 
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151 
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288 
57 
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Brazil 
Colombia 
說exico

1 Preliminary data J fer乞ilizer year July l-Junε30. 

FAO: Curr也nt Fertì11zer 51乞uation and Outlook. 義。me ， June 1981. 

The limited number of domest1c fert111zer 6upp11ers 1n most Lat1n 
Amer1can countries sug轟ests that research on 臨arket structure an益
prici滋事 policY may be rewardin草 a6 market pr1ces probably differ from 
those 臨xi鵬izing national welfare. Research 1n this area 1s being 
planned 1n collaborat1on with the Internat10nal Fertilizer Develop聽ent
Center (IFDC). 

Improved of Alternative Forms and Uses of 
Orie都tales
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As the pr。在玄am 1s promoting materials to Categories IV and V of the 
ger都plasl籠 select10n strategy , a number of these become candl是ates for 
eventual release by the natlonal 1nstitutio設s (ICA in Colombia). Th1s 
relesse has to be acco臨panied by infor臨ation to potential adopters of 
the merits and drawbacks of each mate室主a1. 棚。ng other informat1on , the 
appropriate use of speciflc material in production systems 且ust be 
assessed. Economic恐 play a major role 1n this context. 

Us1ng the linear pro惡ra回路1ng technique , a first attempt was ~牽挂e at 
comparin喜 broad groups of i晶proved pasture alternatives of varyin島
degrees of 1ntens1ty , as well as alternative uses of forage under the 
conditions of the Llanos Or1entales of Colo祖bia.

宮able 5 presents the pasture estab11shment costs and Tab主e 6 g1ves 
the technical parameters assumed to be ach1eved. Data are based on CIAT 
exper1mental result，章. information obta1ned throu草h the 翠TES Project and 
educated gues級es. Results therefore have to be considere卓 preli血inary

and subject to substant1al changes as additional infor盟ation 16 
軍enerated by the program and the model is further 益isaggre皂ate是.
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Table 5. Pasture esta忌listmeat CGSESI{(one hectare). 

Type of 1四proved pasture 
Legumel草rass

Cost item Grass Le盔ume association 

Seed: (kg) 
Brachiarla decumbens 
把全笠挖空n 最笠笠竺
$tylosanth帥絲瓜且玉是

Fertillzer: (kg) 
Basic s1ag 
Sulpo盟ag

l,and preparation: 
(frequency) 

Harrowing 
Seedin草

Total cost (Col$) 

Un1ts 

1. 2 

300 
100 

2 
1 

Co1$ 

1560 

1080 
1500 

1700 
300 

6140 

Units 

5 

33日

100 

z 
i 

Col$ 

3250 

1188 
1500 

1700 
3位。

7938 

Units 

2.5 
2.5 

330 
100 

2 
l 

1Maintenance costa:for all typesof improveaFEastuzesan annual 

Co1$ 

1000 
1625 

1188 
1500 

1700 
300 

7313 

fertilizatlon with 100 kg of Basic sla草 and 60 kg of Sulpomag at a 
cost of Col$l岳00 per hectare per year (includlng application cost) i5 
assumed~ 

Tab1e 7a presen主5 the beef production 1evels achieve忌， 7b the gross 
margins per hectare , animal unit , and k惡 of beef produced for the 
cow-ca1f + fattening alternative. Table 8 shows the investment and 
profltability of alternative sy給tems. The most outstandln草 features of 
this co回pari綴。n are! 

the differences in ranking of forage a1ternatives when 
compared on the basis of hectl這res or animal units indicate 
that optimal strategies wi11 depend on the re1ative scarcity 
of these factors 主

the 81血i1arity of per-anima1 unit investment of al1 
a1ternatives; 

the 玄ather low p玄。fitabi1ity of production alternatives based 
on the exclusive use of improved pa串tu主es under the conditlons 
prevailin草 1n the L1anos Orientales 秘 2

1 Specia1ized fattening oeprations were not included as the mode1 WBS 

expected to ref1ect the potential of the regio益， which cannot be 
thou芭ht of as net impo玄ter of feeders , due to the higher fattening 
potent主a1 of the other reg1ons. 
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Table 6. Technlcal coefficients assume挂 for each pro是uction sy悠te血.

宮。挂電ier base 
Coefficient Natlve Native pasture Grass Native Legum必/grass

pa溺ture plus mineral pasture pasture plus assoclation 
翁upplementation protein bank 

Stocking rate 
(AU/ha) 0.2 。 .2 2.0 0.25 1. 3 

Adult I益。rtality rate 
(草) 4 4 4 4 4 

Weanlng rate (%) 45 55 位5 70 75 

Age at first 甜ating

(%) 
24例35 months 10 72 82 92 

這 36-48 也onths 忌4 54 100 100 100 
>48 months 100 100 

Llvewei串ht (kg) 
At matin皂 260 270 290 290 290 
At weanin惡 150 l 峙。 170 180 190 

Weight gains steers 
(kg/head per year) 70 80 110 120 200 

M~~k pro~uct~'i'n 
(litres/cow/ 
per year) 400 40位 400 

1 
Lactating cows only. 
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Table 7a-Beef output by forage production ay8tern(KE/year)1. 

Production per h星 Product1on per AU 
Cow~calf Fatten1n惡 Cow-calf 司令 C帥(-calf Fattenin車 Cow-calf φ 

Fora2C svste訟 ôperation operation fattenin~ operat1o鈍。peratio叫 Q'þeraεion fattenin~ operatiol主

Nativ雌 pasture 9 14 10 45 7位 48 
詞ative pasture + minerals 10 16 12 51 80 57 
Impr?ve~ grasszpasture , 
exclusive use 141 220 164 70 110 82 

Gras$/legu臨 p~sture ，
109 256 150 85 200 117 exclus1ve use 

J 。
Protein ban缸 t strategic us是 18 29 21 77 120 串串

Grass/le車也罷e p在stur息，
st古ate草ic 泣se 12 14 60 68 

Table 7b. Gross margin by forage production system (cow“ calf + fattening oper擔tion) (Col$) 

Forage system ha AU k盒

Native pasture 
Na室主V也 pa也乞urc + minerals 令

lmproved 在rass pasture 貿 exclusive ulj t: 
GrassJlegume pasture , exclu得 ive use .... 
J1rotein bank , strategic: use-
Grass/legume pasture~ !.l trate路1c use 

236 
243 

1494 
937 
366 
293 

117串

1215 
?也7

732 
1522 
1467 

25.54 
21.31 
9 關 10

6.25 
17.10 
21. 57 

1 r'attcning rcfers only to the production of 3助于ca玄-old 必也eer紹， present工y fattened outBide the impact region , for 
勻主he a工terna定ives with native pastures only aud fo玄 the option w1th mineral supplementâtion. 
; Productiv位 life of pasture: 10 yea t:s; 各tocking rate: 2.0 AU/ha. 
- p玄úduc乞1ve 11f t.:: of pas虹口玄e: 6 yca玄S; stocking ra乞e: 1 機立串 Au/ha. 
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說8玄皂inal invest綴ent per hectare , ani甲a1 unit and kg of beef per 
annu眼 produced by production 發yste題s. (Co1♀) • 

Tah1e 8a. 

Lar達d

lnvestment-
kg AU ha Syste級

A
υ
‘
‘J
A
句
￡
J
ζ
J
P
、
，

兩3
向
‘J

唔
，
你
舟
。

2串6

2島§

164 
140 
187 
208 

13 ,770 
15 , 170 
13 ,500 
l巷，846
16 ,644 
1乏， 185

2 ,754 
3 ,034 

27 ,000 
21 ,284 

4 ,001 
2 ,837 

Native pasture 
Native pasture + minerals ~ 

lmp>roved grass pasture , exclusive uie~ 
Grassllegume pasture , exc1u費1ve use可
Protein bank. str是這te車ic use可 這

Grasslle車"激e pàstur緣. s乞言很teglc use-

Marginal profltal主主11ty of alternative p室。卓uction systems1 

(% return). 
Table 8b. 

Cow-calf + Co穹胸ca1f

fa紅軍ening + milkin草
您笠益必琵

Cow'祖ca1f

operation 
lmproved 
pa給老ures

(% total area) 
System 

13.3 

8.5 
15.8 

10.4 9.5 1.8 

lzzxahiscontexzmaarginal refexeto the invest羽ent and prof1tability of 
t只是y1ng an additlo認a1 hectare and usin且 1t 1n one of the systems describe忌，
given an already existin軍 farm with its fixed cos主s. A land price of 

內 Col$ lOOO/ha 15 甜甜臨札

- As share of total investment. 
J. Pro挂毛主社1ve 1ife of pasture: 10 years; Stockin草 rate: 2.0 A訂/ha.
5 :.roduc主 ive life of pasture: 6 years; Stocki椅 rate: 1. 28 AUlha. 

Used for ea室主.y weaning of calves and fattenin息。f cull嚇Cαws and 重~teers.

2學1

車 .6

串 .0

5.5 

4.5 
9.1 

8.4 
岳 .4

3.6 

-0.8 
7. 毛

。
。

10日 .0

100.0 
5.0 

Native pasture 
Natlve pasture + minerals 
Impr<?ved grass令pasture t
exclusive l1se-

Grassllegume p害stur紹，
exclusive use 

Protein bank, strategic u舊車底可
Grassllegume p書袋乞ure t
strate草ic use-



in spite of the adverse economic frame , the strategic use of 
improved pastures to supplement rather than rep1ace low-cost 
native pastures to s01ve specific bott1enecks such as wean1ng 
of calves , fattenin霉。f cu11-cows or steers i5 an economic 
proposition; 

feeding 主mprove晶 pa發tures to 盟主lking cows of 10cal breeds 15 
an attractive option even though very 10w product10n levels 
are H$$ume這.

Table 9 presents the linear programming solution for a farm with 
Col♀20 million-own capital. Traditionally used nat1ve pastures are the 
most eff1c1ent way to produce calves. On1y as 1and beco臨es 揖ore scarce 
(more than C01$2000/ha) does fattening of on-farm pro是uced store catt1e 
on improved paεtu主es become prof1table. This preli種inary analysis 
negl~cts the chan皂es in re1ative prices an益 technical coefficients 
ge室主era11y concommitant with the rise 主n land prices , but it does point 
towa主社5 the ten是ency to be expected. 

Pasture persistence has a substantial influence on the 
profitabi11ty of improved pastures (Figure 1) , particularly when 
lnvestment 1s hígher (legume and grass/legume m1xtures). Furthermore , 
F1gure 1 depicts the changes 1n competítíveness of a1ternative pasture 
1mprovement techníques due to changing land prices (a11 other 
coeff1c1ents constant). 

A s1milar analys1s wa絡 performed to evaluate the potent1al of 
producing milk with COW5 fe拉圭臨proved pastures within dua1.“ purpose 
syste四5 (Fig也re 2). Milkin在 1ea卓s to a substantial 1ncrea路e in 
profítabi1ity of a11 types of i訟proved pastures. 

lt i5 conc1uded that: 

Tota1 substitution of native pasture with improved pasture is 
not economic at the present price structure. Strategic use 
of improved pastures to solve specific bottlenecks may be very 
worthwhile , but further research is neces治ary to i血prove the 
efficiency of its use , if a是option 1n extens1ve cow-ca1f 
。perations of the Llanos Orienta工eS 1s aimed a t. 

on the short 芷un the use of lar草er a玄eas of improve桂 pastures

will main1y occur at 主ocations c10ser to the 訟arket ， and this 
forage wil1 in most cases be fed to fattenin草移teers.

B閻王-purpose (beef and mi1k) systems seem to be another 
promísing option , part1cu1arly for sma11er farms. S1mi1ar 
production systems operate under commercial cond1tions at a 
great d1stance from the market in the paraguayan and B011vian 
Chaco. More in-depth research is needed to eva1uate their 
potential 1n the L1anos Or1enta1es of Co1ombia. 
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Optimal or草an!莘ation of a beef ranch with a total equity of 
Col$20 million'. 

Table 9 . 

•• 

jdizzi--J 

a­弘
“
­

t 
《
內γ
-

3

土。…
們
L
w
m

' 
•• 
Anu 

x
υ
 

EB EI -
-
主
­

z--AM

… 說
…

a
自

TL

>

2000 。

4 , 966 
7岳

9 ,831 11 , 523 
Land use (ha): 
Native pasture 
G玄ass/legume pasture 

咚51

213 
197 

93 
33 

101 
97 

B空3

421 
392 
1串4
昏昏

20位

1,047 
494 
460 
216 

78 
235 

1-3 yea笠翁
3-4 yea玄S
>4 years 
1-2 years弓
2-3 years-

Stock numbers: 
Cows 
Calves 
誼eife主息:

Steers: 

7在

3 
151 

3 
192 

178 
6 

22屆

Sales (head): 
Cows 
Heifers 
sεeers 2 y哥乏主rs old 
Fat steers 93 

own capital (4% interest 
opportunity cost) 20.000 ,000 20.00白，0002缸 .00告， 000

6.串串串，事曹先Borrowed capital (7% interest) 

443 , 434 96岳， 8091.839 ,861 (Col$) τotal gross 路ar在in

!tacEmica1coefticientsof Tables 5and 6. 
- Steer翁 rea玄ed on native pastures till the age of 2 years , finished on 
在ra悠悠Ilegume pastures. 

主n economic assessment of the marginal profitability of 
feeding mineral supple血ents in traditional beef production 
systems in the Llanos Orientales region was undertaken. The 
main results were: 主-8 years of negative 部arginal cashflow 
and interna1 r<主tes of return between 8% and 20% p.a. to the 
phosphorus source used. 

The fie主是 phase of the monitoring project (ETES) in Brazi1 has 
been comp1eted. In Venezuela the last surveys are being 
u位dertaken. The comparative study of a11 th主ee ETES sites 
(Colombia , Brazil , an益 Venezuela) is expected to be comp1eted 
in 19在2.
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...ιegume- g:ra揖 pasture.e間lusive use 

Gross poslure, 8漢clU51ve uoe 

Protoln 忌。nk ， strote墮ic “50

No穹Ive posfure 

A 

• 
C Valuos uS8d in the linoαr pro章ramming model 

Effect of pasture persistence on the profitability of 
beef production (cow-calf + fattening operation) at two 
la您這 price level怒﹒ (No 訟ixe卓 strate草ies ， such as ru結níng
a cow-calf operation on natural pastures and fattening on 
i祖proved past怨言es are i綠cluded here for the sake of 
si臨plicity. ) 

Figure 1. 

• 
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two land price levels. 
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A similar 油on1tor1ng project of dual purpose (beef and milk) 
farms was started 1n cooperat1on with the Banco Nacional de 
Pana溫a 1n the CentraI Provinces of Panama in 1981. This 
special project undertaken in collaboration with the Technical 
University of Berlin and funded by the German government 
throu在h GTZ , includes the posting of a post-doctoral fellow in 
Pana甜a. The foreseen one-year continuous recording of 
b10techn1cal and economic 桂ata will be completed 1n May 1982. 
A report 1念 expected to be co甜pleted by October 1982. 

ln cooperatioτ1 with FAO , a study on the potential to 1ncrease 
beef p玄。duction i綠 La主in A臨erica and its constraints , with 
particular emph!龜sis on pasture improve回ent techno工ogy for the 
trop1cal lowlan是谷， is weIl under way. 

It can be concluded that , due to the 1ncreas1ng ava11abi11ty of 
是etailed biotechnical research and monitorin草 infor盟ation ， the research 
approach of the Economic發 Section is 草radually shift1ng from an e甜phasis
on ex-ante simulation of the potential impact of pastures based on 
assumed values for these para朧.eter悉， to an increasingly ex-post analys主s
of actual perfor臨ance of 車宮asses and le事U臨終s and whole production 
systems. At the Same t11能e research 1s expand1ng 主nto product主on systems 
of different levels of intensity of reSource use to help the program 
exploit the whole potential of the ge宮祖plas祖 being developed. 
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Personnel 
(as of Dccembcr 泣， 198 1) 

científicos principa1es 
Jos在 M. To1edo , Ph.D. , 主串róno晶。挂e Pasto恕， Coordi漁翁dor

Eduar益。 Aycar是i ， Ph.D. , Especialista en Salud Ani臨a1 ， Salud Ani臨怠工
Rosemary Brad1ey , Ph.D. , 茲icrobiõ1o草& 是e Sue10怒， Microbiolog笠翁
Mario Ca1deró傘， Ph.D. , Entomó1o草0 ， Entomo1o草草a
幫a1ter Couto , Ph.D. , E是afõ10墓。， Desar宮。110 晶e Pasto每

Brasil) 
(con 

** Johr豆 豆. Ferguson , Ph.D. , Ag宜昌鈍。誼0 ， Pro垂ucción de Semil1as 

sede en Brasilia , 

Bela Gro吏， Ph.D. ，主gróno誼。 de Forraj es , A串ronomía (con sede en Cari恥agua)
Carlos Lascano , Ph.D. ，習utricionista de An主males ， Calidad de Pasturas y 
琵utrición

Jillian M. Lenn屋， Ph.D. , Fitopatõloga , Fitopatología 
John W. Miles , Ph.D. , Fltomejora是or ， Mejoramiento 社e Forrajes/Agronomía 
C. Patrick Moore , Ph.D. , Zootecnista , Slste祖as 社e Producclón de Ganado (con 

sede en Brasilia, Brasil) 
Esteban A. Plzarro , Ph.D. , Agrónomo , Agronomía/Ensayos Regionales 
Jos惡 G. Sa工inas ， Ph.D. , Edafólogo/Nutr1cionlsta de Plantas , Suelos y 
Nutrlción de Plantas 

Rainer Schultze-Kraft , Dr. Agr. , Agrónomo , Recolección y Evaluación de 
Germoplasma 

James M. Spaln , Ph.D. , 
Carimagua) 

Edafólogo , Desarrollo de Pastos (con sede en 

Luis E' Tergas , Ph.D. , 
Derrick Thomas , Ph.D. , 
Brasilia , Brasil) 

Agrónomo , Productividad y Manejo de Pastos 
Agrónomo de Forraje筒， Agrono甜1a (con sede en 

Raúl R. Vera , Ph.D. , Nutricionista , Siste祖as de Producclón 是e Ganado 

Científlcos vlsitantes 
Haruo Hayashi , B.S. , Pro是.uctividad y Manejo de Pastos 
E. Mark Hutton , D.Sc. , Mejora盟主ento de Le草u雄主nosas

*Nobuyoshi Maeno , Ph.D. , Productividad y Manejo de Pastos 
*Robert Reid , Ph.D. , lntroducclón de Plantas 
*A. Sheldon 日hltney ， Ph.D. , Suelos y Nutrlc1ón d必 Plantas

Especlalistas visitantes 
看Rolf Minhorst , Dr. A皂r. ， Proyecto ETES 

Cristoph Plessow, Dipl. 主gr. ， Proyecto 
(con 
EτES 

se桂e

(con 
en B玄as111a ， Brasll) 
發e挂e en Matur主鈍， Ve紅ezuela)

cient主ficos posdoctorales 
Pedro J. Arge玉， Ph.D. , producción de Se盟i11a8

*L. Anto唱io Carrillo , Dr. Agr. , Econo級主袋， Proyecto ETES 
車aymon是 F. Cerkauskas , Ph.D. , Fitopatologla (con sede en Brasilia , 
Brasil) 
Frank 滅iller ， Dr. Agr. , 
Cari臨.gua)

Ruprecht Schellenber皂，
Carlos Ser惡， D室﹒ Ag主. , 

* Se retiró durante 1981. 
** En aùo sab星tico.

Siste輯as de P玄oducción de Ganado (con sede en 

B玄. Agr. , Zootecnia/Econo觀望a
Economia/Proyecto ETES 
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Asocia忌。s de investi直aciõn visitantes 
*E1ke Boehnert , t哇. S. , Calida是社e Pastos y J草utriciõn
Gerhard Ke11er-Greln ，說. S. , Germop las澀a
E哇artln Schnelche1 , M.S. ， P玄。yecto ETES (con sede en Puerto Galt孟瀉， Co1ombia) 
Isabe1 Valencia , M. 孔， Desarrol1o de Pastos (co很關de en Cari，臨恥的
Linus Wege , M.S. Agronomía (con sede en Cari鵬gua)

且sociados de investigaciõn 
Mi車uel An揖el Ayarza , M.S. , Microb1010g主a de Suelos 
認.gard Bur抽泣。，也.S. ， P玄。這ucciõn de Semil1as (con sede en Carimagua) 
Car10s E. Casti11a , M.S. , Agronomía/Ensayos Re鑫iona1es
Rodolfo Estrada , M.S. , Economia 
Rub單位岳暐río Estra是a ， M.S. , Economia 
Libardo Rivas，簣 ..s.. Econo油畫a

*Fabio Nelson Zulua紗，比 S. ， Sa1ud An1盟主 (con sede en Cari臨gua)

asistentes de investi其ac!ón
Amparo de Alvarez , lng. Agr. , Fitopato1og主a
Gu11lermo Aran囂。， Lic. B101. , Entom010g1a 
HernanωAyala ， D.V.M.Z. , Sistemas de P了。如cción de Ganado (con sede en 
Carim搶在ua)

Gustavo Ben~蓮、rides ， ln草. 在皂玄_， Ge重點。plasma

Gerfried Car10s Buch , lng. Agr. , A草 ronomía (cor注冊de en Carimagua) 
Raú1 Botero , D.V.M.Z. , Sistemas 垂e Producci草草草 社e Gana忌。 (con sede en 

Carlmagua) 
Arnulfo Caraba句. Ing. Agr. , Agronor昆主a/敘lsayos Regionales 

女Rub嘉n D惚río Cabrale俗， Zoot. , Sistemas 是e Producción de Ganado (con sede en 
Carir阻gna)

Javier 直sdrúba1 Cano , Lic. Econ. , Asistente A社觀inistrativ清華e1 Coordinador 
Manue1 Coronado , ln皂﹒ 車車 r. ， Mejoramient。 這e Leguminosas 
Martha Lucía Escar浴缸， Ing. 在審恥， Mejora觀主ento de Forrajes!Agronomía 
Car10s Escobar , 1n草. Agr. , Suelos y 首utrición de PlaI這tas
Luis H. Franco. 1ng. Agr. , Desarrol1o 是e Pastos (con sede en Carimagua) 
說anuel Arturo Franco , 1n皂﹒ Mec. ， Analista de Sistemas. Ofic主na del 

Coordinador 
Duv革n Garcia , 1n惡. A草r. ， Pro桂ucción de Sem主llas
Obe是 García ， D.V..生.， Salud Anima1 
Hern革n Gira1d旬， 1n草﹒ Agr. , 轟轟ronomia
Ramõn Gua1drór玄， 1ng. Ag玄.， 8ue1os y Nutrición de P1antas 
Francisco J. Henao , D.V.M.Z.. Sa1u垂直nimal (co鈍 sede en Carimagua) 
Phanor Hoyo銬， Zoot. , Calidad de Pastos y Nutrición 
Car10s H扭曲.berto Molano , 1ng. Agr. , Mejora盟iento de Forrajes/Agrono盟主a
Dazier Mosquera , 1，嗨. Agr.. Microbio1。在1a de Suelos (con sede en Cari四agua)
Gloria Navas , 1n草. Agr. , Desarro11。是e Pastos (con 翁ede en C泡了il蕊a草ua)
Edgar Quinter官， 1ng. Agr.. Fitopato1ogía!Ento咽。 10車主a (con sede en Carimagua) 
Fabiola de Ramírez. Lic. Bact. , Microbiología de Sue10s 
Raimun逞。 Rea1pe ， 1n皂. Agr. , Agror主擱置a (con 鶴晶e en Carima草;ua)
Bernardo Rivera , D.V.M. , Salud Anima1 
Manue1 Sánchez , 1ng. Agr. , P宮。ducción de Semillas 

* 5e retiró 垂直lrante 1981. 
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*Jo怠產 19nacio San忍， lng.Agr. , Suelos y Nutriciõ交通e Plantas 
Celina Torre翁， Ing. A車主.， Fitopato工og!a

*Gustavo Urrel龜， ln皂﹒ Agr.. Fitopatolog1a 
Fernán Alberto Varela , ln草﹒ 血事r. ， Entomología 
Jaime Vel矗8哇uez ， Zoot. , P室。ductividad y Manejo de Pastos 
Carima車ua)

(con sede en 

Bernardo Velosa , Ing. Agr. ，結.ejoramiento de Forrajes/Mejoramlento de 
Le車站m1nosas (con sede en Cari祖agua)

* Se retirõ durante 1981. 
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Program and Staff Publications 

Arango , S.G. Y Calderón. 滋 1981. Biologla y 1豆豆bitos de 主或主豆豆豆
盟主虫也主主主 (Lallemand) pla草a de p是悅。旦旦些錯位主持F ﹒ Cali , 
Colombia. Centro Internac10nal de Agricultura Troplcal. 21 
Esp. Re8. 1ng1. 14 Refs. 工lust.

Ayarza , M.A. Y Sa1inas , J.G. 1981. Estudio comparativo de 1a 
tolerancia a1 a1uminio en tres legul數inosas fo笠rajeras. Ca1重，

P. 

Colombia. Centro Internaclona1 de A草ricu1tura Tropical. 1串 p.

τrabajo presenta忌。 en el Primer Congreso de 1也 Ciencla de1 Suelo. 
Vi11avicencio , C010祖bia. Octub宮e 4-10 , 1喜喜1.

Aycard土， E. Y 草. Rivera. 1 空車 1. Contro1 de sanida這 anl臨a1 en 惡anaderías
extensivas tropica1es: Un 臨lto 0 una necesida疇， Resúmenes V1II 
Reuni6n , Asoclaclón Latinoar時ricana 挂e Producc1ón 主.nima1 (ALPA) , 
Santo Domingo , República Dominicana. p. 5叫13.

Buol , S.W. and Couto ，自. 1會81. 8011 fertility-capability assess誼ent for 
use 1n the humi垂 tropics. 1n: D.J. Queensl副主益， Characterization 
of 80i1s 1n relat10n to their classlfication and 阻anagement for 
crop production: examples f玄om some areas of the hu忍id tropics. 
Clarendon Pres扇， Oxfor社. pp. 254倫26 1.

Burn恕， J.C. , Tole是0 ， J.M. , and Mochrie , R.D. 1981. Estimating 
avai1able fo玄age with the earth-plate capacitance 1混eter. 1n: J.L. 
Wheeler and R.D. Mochrie , Concepts and techniques fo玄 fora串e
estlmatlon. American Fora臨e an這 Grasslan是 Council. pp. 2岳 1-269.

Ca正是erón ， M. 1981. 1nsecto怠 asocia性。s con 主.，a盟主歪歪至主 Kunth var. 
bis哩uamulatus (Hoechst) Hack , C1AT 岳21 en Am惡ri c.a 是el 8ur. Ca1i, 
Colombia. Cent玄o 1nternacional de Agricultura Tropical , C1AT. 
Pasto給 Tropicalel章， Bol. 1nf. No. 5. pp. 11-14. 

Cal垂eró訟. M. , Varela , F. , Quintero , E. 1 事8 1. Falso 訟edidor 桂e 工08
past間，笠監控主笠草~ Guenné (Lepidoptera: Noctui紛紛， p1aga 
espor五dica en Carima島ua. Cali , Colombia. Centro Internacional 還e
Agricultural Trop1cal , CIAT , Pastos Tropicales , Bol. Inf. No. 有 a
pp. 8-12. 

C工AT. 19車1. τropical Pastures program 1會80 Report. Centro 
Internacional de A在r1cultura Tropical , Ca1i , Colombia. 130 p. 

De Andreade , Ronald , P. , Thomas , D. , Fer惡uson. J~E~. Souza Costa , Nuno 
鼠.， Cura益。， τ.F.C. 1雪81. 1mportanc1a~de Esco1ha de Are.車緩 para a 
producao de se祖entes de forrageiras. Rev1sta Brasileira de 
Sementes , Brasilia , D.F. 3 (1):159-173. 

Ferguson, J.E. 1981. Perspectivas 是e producao 
經坐單路盟主笠些旦旦﹒ Revist忠 Brasilelra de 
3 (1 ):175-1雪3.
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Ga宜d.a ， D.A. an益 Fer轟U愁。訟. J.E. 1 會車1. Desar1sta是o mec革n1co de las 
制觀111as de 坐坐毀絡里沒轟位經墊 IV 辦單inario Nac10純正 Y 1 Co灣問如
Colomb1ano de Ingeniería Agrícola. Univers1dad 揖aclona1 ， Bogot惡，
Octubre 8-11 , 1981. 

Grof , B. 1981. Forage plant germp1as祖 co11ect1on ， ev獵luat10n and 
util1zÆ主tion in the well-drained trop1ca1 savannas of C010血b1a. XIV 
Internaciona1 Gra每學1and Congress. Su蟬臨ar1es of Papers. Lexln草to訟，

革entucky. 94 p. 
Grof ，弘 1981. The perfor瑚nce of 招生必眩矗立旦孟笠呈盟呈… 1egume

a悠悠oc1ations in Co1omb1a. J. Agric. 5c1. (Cambrldge). 96:233-237. 

Gua正是ró袋， R. Y Sal1na袋， J.G. 1981. El azufre en sue10s de 10s L1anos 
Orienta1es de Co1o揖bia. Ca1i , Co1o甜:bla. Centro Internaclona1 de 
且喜ricultura Trop1cal. Trabajo presenta挂。 en el Pri路er Congreso de 
1a Cienc1a del Suelo. V111avicencio , Co10盤起1a. Octubre 4-10 , 
1981. 10 p. 

Lascano , C. Y Tergas , L. 1981. Algunos aspectos sobre uti1ización de 
mezclas gramíneas-legum1nosas en el tróp1co. Cali. Colo回，bia.
Centro 1nternacional de Agr1cultura Tropica1 , CIAT. Trabajo 
pr傘senta垂o en el "Pri祖er Curso Pana服ericano SObre Producción de 
Gana益。 de Carne en Zonasτropicales" dictado por COLVEZ且 en
Mede11In , 29 de ju1io al 1 de agosto. 

Lenne , J.比 1981. Reactlon of 盤里盟主恕~ species and other tropica1 
pasture legumes to the root-knot 闖闖tode 捏捏ido缸里沒正旦旦控生­
Tropica1 Grasslands 15 (1):17-20. 1ng1. Res. 1ng1. 12 Refs. 11. 

Leτllle. J.終擾， Gutierre翠. J.A. Y Car遲。zo. C. I. 1981. 囂fecto de 
concentraciones diferentes dε peptona en 1a ger盟主言Ulc1ón de esporas 
y 1a formación 是e apresorios 垂e un ais1amient。這.e C冶11etotrichum
E10eos'Porioi挂帥 de Stv10santhee 酷扭扭盟主﹒ C的主， Co1o盟b1a.
Centro Internac1ona1 de Agr二cu1tura Tropica1. CIAT. 1岳 p. Esp. 9 
refs. I1us. 

Lenn霉. J.M.. Gutierre銘. J.A. Y Ca玄dozo. C. l. 1981.祖fecto de 1a 
peptona a1 2% en e1 proceso 是e infección 垂e Co11e章。tr1chum
車迅懿笠逐主呈(Aub1) S札 Ca1i. Co1o紛紛 Centro Int甜甜cion泣如
何ricu1tura Tropica1 , CI主τ7 p. Esp. 3 refs. 

Lenne , J.M. , Torres , G.C. , y Victori嶺， J.1. 1981. Bacter1a1 1eaf spot 
and dieback of Cen怯怯旦旦 spp. Cali. Co10mbia. Centro 
Internac1ona1 de Agricu1tura Trop1cal. CIAT. 7 p. Ingl. Res. Ingl. 
7 refs. 

Lenne , J.說.， Torres , G. , y V1ctor1.盞， J. 1. 1警車 1. Bacterial pod rot of 
Leucaena 1.eucocephala caused by P起eudo咽。唱as f1uoreacens b10type 2. 
古怔了言olombia. Centro Int盯nacio諒了百Z立E丘吉ltura Tropica工，
CIAT. Ingl. Res. Ingl. 8 refs. 
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Torres , B. 1警車 1. Estudio serolõ事ico
en 108 Llanos Orientales de Colombia. 

Rlvera , B. , Aycardi , E. y 
1eptosplrosis bovi室主a

ACOVEZ , 5:11-14. 

iijlilt-
Sali臨谷. J.G. 19惡1. Necesida是 de mejorar 108 procedlmient時 de

eva1uación de1 fósforo en 1a ferti1idad 是e 108 8ue10s ácid08 e 
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