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ABSTRACT , o

Adaptability of 5 grass and 13 legume accessions tested in 34
regional agronomic trials throughout the South American humid
tropics was assessed by conducting multilocational analysis on
seascnal dry matter yvield at 12 weeks regrowth. Among legumes,
SMM&S gulanensis CIAT 184 and 136, Desmodium ovalifolium CIAT 350, Zomia
latifolia  CIAT 728 and Centrosema macrocarpum CIAT 5065 were high yielding
in both rainfall‘periods-and showed high capacity to respond to
better environmental conditions. Centrosema brasiienum CIAT 5234, C.
pubescens CIAT 438 and Desmodium heterophyllum CIAT 349 had low
productivity and low response to environmental guality. . For
grasses, Andropogon gayanus CIAT 621 outyielded Brachiaria brizantha CIAT 6780,
B. decambens CIAT 606, 8 dictymeum CIAT 6133 and B humidicola CIAT 679
during the high rainfall periecd but had dry matter yields similar
to the other accessions during the low rainfall period, except
for CIAT 679. During minimum rainfall B. brizantha CIAT 6780 showed
the highest ability to respond to gquality changes of the
environment, followed by A gayanus CIAT 621 and B. dictyoneura CIAT 6133,
whilst a lower response was recorded for B decumbens CIAT 606 and
8. hwnid.‘coia.cxh‘r 679. During maximum rainfall all accessions showed
an intermediate response to better environmental conditions.
This study demonstrated that a range of adapted forage legume and
grass options are now available for the South American humid

tropics. R
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INTRODUCTION

large  areas of rainforests in tropical South America have been

claare& and converted to pastures. 0f the approximately 10

million ha of cattle pastures established in Amazonia, about 50
% are currently in advanced stages of degradation. This is
mainly because of inappropriate management practices and the use
of forage germplasm poorly adapted to the prevailing
environmental conditions such as acidic, low-fertility soils and
high -pest and disease pressures (Serrdo and Toledo 1990).
National pasture research institutions and CIAT's Tropical
~ Pastures Program recognised this problem. They are therefore
collaborating within the International Tropical Pastures
Evaluation Network (RIEPT) in the evaluation of adaptability of
new grass and legume germplasm to climatic, edaphic and biotic
conditions in the region's different ecosystems.

This paper reports on the results of a multilocational analysis
on the adaptability of 5 grasses and 13 legumes evaluated in 34
RIEPT regional trials throughout the South American humid
tropics.

METHODS

Source of information

This study used data from 34 RIEPT agronomic (type B) regional
trials conducted between 1979 and 1991 in humid tropical
ecosystems of Bolivia, Brazil, Colombia, Ecuador and Peru. Table
1 presents the range of geographic and environmental conditions
covered by the sites, and Table 2 shows the grasses and lequmes
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included in the study. RIEPT type B trials correspond to
multilocational agronomic evaluation experiments for distinct
grass and legume accessions sown in monospecific plots (2.5 x 5.0
m) in rows 0.5 m apart, with three replications. Toledo and
Schultze-Kraft {1982) described the methodology for management
and evaluation of the trials.

Analysis of information

Multilocational analysis of adaptability was performed on
geasonal dry matter (DM} yield at 12 weeks regrowth. PFor this
purpose the methodoclogy described by Eberhart and Russell (1966),
modified by Toledo gt al. (1983), was applied. Environmental
indices representing site mean DM yield minus overall mean yield
of all accessions, excep{: the one under consideration, were
calculated for each accession. Based on these environmental
indices and the vields of each accession at each site, linear
regressions were calculated where the intercept (a) represents
the mean DM yield of an accession across locations and the slope
{b} is the ability of an accession to respond to environmental
changes.

RESULTS AND DISCUSSIOR

For legumes, 8. guanensis CIAT 184 proved to ‘be the outstanding
accession, with excellent DM yields and response to quality
- ¢hanges in the environment in both precipitation periods (Table
2, Figure 1). S guianensis CIAT 136 performed similar to S guianensis
CIAT 184 during maximum rainfall; however, during mninimum
precipitation, its productivity and particularly its capacity to
respond to environmental quality were reduced in comparison with
CIAT 184. D owalifolium CIAT 350, Z jatifolia CIAT 728 and C. macrocarpum CIAT
5065 were highly productive accessions during both periods of
precipitation and showed a high response (b 2 1) to quality



changes in the environment, although CIAT 5065 had a scomewhat
lower capacity to respond to environmental quality during maximum
rainfall. This fact may be associated with its lack of tolerance
to high freatic levels. Of this group of superior accessions, S
guianensis CIAT 184 has been released as cv. Pucallpa in Peru and D.
ovalifolium as c¢v. Itabela in Brazil.

Centrosema acutifolium CIAT 5112 maintained its productivity around
averagé during both periodas of precipitation and showed
intermediate response to environmental changes. The other C.
acutifolium accession (CIAT 5568), in comparison, was less
productive, possibly due to its cbserved higher susceptibility to
fungal disease. Itz ability to respond to environmental guality,
being similar to that of CIAT 5112 during maximum rainfall,
increased remarkably during minimum precipitation.

Centrosema pubescens CIAT 5189 and Pueraria phaseoloides CIAT 9900 had DM
preoductions below average and showed intermediate response to
quality changes in the environment. This was not expected in the
" case of CIAT 9900 since tropical kudzu is known to be a well-
| adapted productive legume throughout the humid tropics. It seens
that the performance of this accession reflects its
susceptibility to cutting and requirements of higher levels of

- soil fertility than those prevailing at the experimental sites.
The latter also applies for CIAT 5189,

Zomia glabre CIAT 7847 yielded around or above average; its response
to better environmental conditions, being intermediate during the
high rainfall period, decreased somewhat during the low rainfall
season.

C. brasiilanum CIAT 5234, C.pubescens CIAT 438 and D. heterophylium CIAT 349
had relatively low DM yields during maximum and minimum rainfall
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periods and showed little response to better environmental
conditions. In the case of CIAT 5234 this was due to
considerable defoliation caused by rhizoctonia foliar blight,
especially during the maximum precipitation period, while the
performance of CIAT 349 and 438 seems to reflect higher nutrient
requirements, in addition to attacks by leaf-eating insects and
susceptibility to cercospora leaf spot of the latter accession.

For grasses (Table 2}, average DM vields were, as could be
expected, in general higher than those of legqumes. A gayanus CIAT
621 outyielded the other species during the high precipitation
period, but all of them had a similar intermediate response to
improvement in the environment. During the low rainfall period,
all accessions, with the exception of B humidicola CIAT 679, obtained
similar good DM yields. Response to environmental quality during
minimum rainfall was high for CIAT 6780, followed by CIAT 621 and
6133, and intermediate for CIAT 606 and 679. In both periods B.
humidicola CIAT 679 had the lowest DM yield.

CONCLUSIONS

Results of multilocation&l agronomic evaluation of forage plants
in the humid tropics of South America indicate that S guianensis CIAT
184 and 136, 0. owalifolium CIAT 350, Z latifolla CIAT 728 and C. macrocarpum
CIAT 5065 are legumes of high productivity and adaptability. For
grasses, A gayanus CIAT 621 and B. brizantha CIAT 6780 showed high DM
production and intermediate to high adaptability. In addition,
B. dictyoneura 6133 showed a good response to better environments
during minimum rainfall conditions. There are now germplasm
options available to pasture researchers in humid tropical
ecosystems for advanced testing and development of adapted grasse
and legume cultivars. These adapted cultivars should permit
. productive and stable pastures to replace degraded areas.
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Table 1. Range of environmental conditions

trial sites.

at the 34 regional

Parameter Minimum Maximum
Location and climate

Latitude A 17°12°s 9°10'N
Longitude (West) 39710 76°59"!
Altitude (m.a.s.l.) 4 990
Rainfall {(mm/year) 1200 4660
?:;? annual tenmperature = 20.3 28.3
Boil

Ssand (%) 1 80
Clay (%) 10 68

. pH 3.7 6.4
Organic matter (%) 0.6 8.8

P (ppm) <1 22.0
Al saturation (%) 0 91.7




Table 2. Mean DM yield (a) and adaptability index (b) for grasses and xagméaﬁa.

Speacies CIAT Maximum pracipitation Minirum pracipiation
scoession a b §Y R a b 5 R
Ao, fg/DM/ha)e/ (g/OM/ha)

GRASSES

A gayanus 621 8592md/ 087 021 QA0 4300a 102 009 082w
B. brizantha 8780 s275b 086 037 044 43382 42 015 0.43™
8. dictyoneurs 8133 49420 055 013 056" 3498ab 102 008 0.88*
B. decumbens 606 48500 078 012  0.60™ 4287a 078 013 054
B. humidicom 679 42150 094 017 073" 3225b 068 007 090*
LEGUMES

5. guienensis 184 < T 142 020 071 2845a 148 018 o077™
S. guianensis 136 34708 149 020 064 2315ab¢ 002 013 083%
D. ovaiifolium 350 3065ab 120 015 088 2397ab 134 010 086™
Z taifolia 728 27520 117 090 083+ 2351ab 115 015 o8~
C. macrocarpum 5065 2564bcd 068 0.8 051 2488ab 143 017 074
Z glabra 7847 2417bode 088 012 080 2244abod 068 022 040
C. acutiolium 5112 2267 cdet 082 012 o8t~ 2125bcde 082 094 Q2
P. phasecloiles 8900 2034detg 064 009 086"  1sidhcdel . 089 011 060"
C. pubescens 5189 17730tgh 085 008 089 1667dot 073 041 071
C. pubescens 438 1688¢gh 084 007 072 14021g 053 000 052+
C. acutholium 5568 1511gh 089 012 087 1704cdet 133 022  080**
D. hetorophytium 349 1435gh 048 014 D44 8509 057 005 088
C. brasilianum 5234 1172h 035 010 044 1548at 069 008 084

1/ Standand sror of b,
27 Flogrowth of tusve waein,

37 Wears ollowsd by the same letter ke not sipnificartly differsnt {P < 0,05,
A4/ %% mgression wignificant at P < .08, P < 0,01, respacively,
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Fiqure 1. Classification of legumes by productivity level

during maximum (A) and minimum (B) rainfall.
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