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Analysis of performance of herbaceous
and woody forage species in Central and West Alfrica

1 Introduction

The AFRNET (African Network project) was created i 1988 as a collaboratve
research effort between IEMVT of CIRAD! ILCA? and CIAT? to conduct
adaptative research on forage species for catile feeding i the hunmud aud sub-hunmid
areas of West and Central Africa  National agricultural research mstitutions from
11 countries were nvited to participate and 15 trials were 1mutially established in
these countries with seed recewved from CIAT (table 0) IEMVT finances the project
and 15 responsible for its overall coordination, CIAT provides forage germplasm,
provides definttion of experimental design/implementation, scientific monitoring of
the trials and is also responsible for the management and statistical analysis of the
, information generated by AFRNET, ILCA provides scientific gutdance  The "project
wdentification meeting” took place 4n Togo in November 1989, the first annual
workshop took place in Togo, 1n April 1990, to clearly identify experimental sites, the
second annual workshop was conducted in April 1991 "to balance and reactivate the
project” The thurd annual workshop took place n Bouake, Ivory Coast in March
1992 1n which partial results were presented (de Fabregues, 1991} Tlus 4rd annual
meeting will revise results attained dunng the 2-year pertod Aprd 1991 - March 1993

As part of CIAT s coatribution to AFRNET s 4rd annual meeting, our piper presents
a methodology for the statistical analysis of informaton generated by the Network
The methodology for analyzing a single location was presented by CIAT during last
year’s meeting (Amezquita and Lascano, 1992) using data generated by Kurnun Byre,
Nigena, the most complete trial This year, a methodology for & combined across
locations analysis will be presented, using mformaton from those experimental sites
which have reported information on estabhshment s well as on production periods

! IEMVT = Institute de 1'Evage et Medicine Veterinaire
Tropicale, France IEMVT 1s one of the research Centers
cf CIRAD (Centre Internationale pour la Recherche
Agricole et Development), for France and its ex-colonial
territoraies

2 ILCA = International Livestock Centre for Africa,
Addis Ababa, Ethiopia

3 CIAT = International Center for Iropical Agriculture,
Cali, Colombia
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Data Source

7 sites, out of the imitial 15, have reported information to CIAT at present (table 1)
However, only 4 of them have reported information on all experimental periods
establishment, biomass production during maximum ramfall and biomass production
during mummum ramnfall  They are Kurnun Bire (Nigena), Bouake (Ivory Coast),
Avetonou (Togo) and Kovie (Togo) Information generated by these four sites was
used as data source for the present study They represent humid or subhumid
savanna environments, with a relatively long dry season  Ecotypes considered {or the
analysis include 8 grasses, 21 herbaceous legumes and 6 tree legumes (table 2) Out
of them 8, 16 and 3 respectively were evaluated by the four experimental sites -and

were therefore included 1n the across location analysis

Statistical Analysis Methodology

Three independent experiments were estabhshed at each expernnental site one for
grasses, one for herbaceous legumes and one for tree legumes The experimental
design for each corresponds to an sphit-plot with 3 reps, with “ecotype’ as maim plot
and 'age at cutting’ as sub-plot The statistical analysis methodology here presented
adheres to these facts Therefore, independent analysis for grasses, herbaceous
legumes and tree legumes are performed per location and across-locations

Defimition of establishment and preduction indicators

The following indicators were selected to best characterize performance of an
ecotype

For herbaceous grasses and legumes
- Establishment indicators
1 % cover at 12 weelks
2 Ratio of %2 cover at 4 weeks, wndicating raprdity of establishment
%0 cover at 12 weeks
- Production indicators
3 Dry Matter (DM) at 12 weeks duning maxmum rainfalf (kg/ha)
4 DM-12 weeks during mumimum rainfall (kg/ha)
5 Dry-ramny season ratio in ternis of DM-12 weeks

For tree legumes
- Estabhishment indicators
1 Plant height at 12 weeks {cm)
2 Ratio of plant height at 4 weeks
plant height at 12 weeks

2
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. Production dicators
3,4,5 as for herbaceous species above
6 Plant height gt 12 weeks durning maumum ramnfall (cm)
7 Plant height at 12 weeks duning munimum rainfall (cm)
8 Dry-rainy season ratio in terms of plant height at 12 weeks

Statistical analysis per location

Staustical analysis per location were performed for eich one of the four locations
reporting complete information -Kurmun Bire, Kovie, Avetonou and Bouake Results
are mncorporated as an annex to this paper Given that no significant correlation was
detected between establishment indicators and biomass production indicators at each
individual location, each indicator was analyzed ndependently through standard
analysis of vaniance Given the umporiance of detecting ecotypes with good
performance during the dry season, ecotypes were organized according to their DM
production at 12 weeks duning mummum ranfall  Dry-rainy season ratio in DM as
well as 1n plant height are also very useful However, all indicators need to be
considered for selecting the best ecotypes for a given site

Two sites, Kovie and Bouake, reported information on DM production during
maximurn rainfall for the second yeur of evaluation Results of the statistical analysis
per site (see Annex) show general consistency in griss performance (see tables 2 1
vs 24 and 31 vs 34) However, for herbaceous legumes certan legumes shown
promusing during the first year, did not perform as well during the second year Tins
15 the case of A fustrix 9090 or 2 lanfolia 728 w Kovie (tables 22 vs 25) or S
hamata 147 1n Bouake (tables 32 vs 35) These results indicate that precautions
should be taken when generalizing results based on a one-year evaluation period

Statistical Analysis across localions

An independent analysts was performed for grasses, for herbaceous legumes and for
tree legumes 8 grasses, 16 herbaceous legumes and 3 tree legumes conunon to the
4 experimental sites, were considered for the across locations analysis o this case,
signuficant correlations were found between some mdicators, suggestung therefore that
a reduction in the number of response variables could be attained  For this purpose,
a Principal Component Analysis on estabhishment and production indicators -
previously standardized to 0 mean and vanance of 1 - was performed A reduced
nimber of principal components explaining a high percentage of the total variance,
was selected as the new set of response variabies  As a prinap f component 1s a



linear combination of the onginal vaniables, and normally distributed, the selected
principal components were interpreted and anaiyzed through analysis of variance,

under the model shown below

df

Sources of varistion {russes Herbaceous lepumes Tree legumes

Locauon 3 2 2

Rep (Locanion) 8 [ &

Eeotype 7 15 2z
ﬁ&myp«e % focanon 21 ¥ 4

EBrror 56 90 12

TOTAL 95 143 24

As the dataset presented unequal subclass numbers, the analysis of variance for each
principal component was performed using the PROC GLM of SAS (version 6,07),
using SS type Il Least-square means, to adjust for nussing values, were reported
instead of anthmetic means To facilitate a wvisual mnterpretation of ecotype
performance, the ecotypes were placed in a two-dimensional graph, where axes
corresponded to the first two resulting principal components

4 Results

Tables 3 and 4 show overall performuance mdic tors and means per foction
respectively

Grasses The first two principal components explamed 78% of the total varance and
were therefore selected as the new set of response vartables By observing their
score, the first principal component, explaming 44%, can be interpreted as 'ingh dry
matter production potential’ The second one, explaning 3495, can be interpreted
as "hugh dry-rainy season ratio, with low cover % durmg establishiment’ (table 5)
Least-square means per ecotype for the first two principal components as well as for
original ndicators are presented 1n table 6 Significant differences between ecotypes
were detected in bath principal components (see LSD values, table 6) When the 8
grass ecotypes are classified in terms of both principal components, the best ecotypes-
-those with high DM production potenual and high dry-ramny season ratio-- can be
eastly identified They are (see figure 1) B dictyonewra 6133, B brizantha 26646, B
‘decumbens 606, and P mawmum (73 Figures 3 to 6 show DM production
performance duning maxunum and mimmum ramfall penods, at each individual
location, of an outstanding ecotype -B bnzantha 26046 vs a non adapted ecotype
P maximun 16031-



Herbaceous legumes As in the case of grasses, the first two Prinaipal Components
explamned a high percentage of the total vanance-- 76% 11 this case--, and were
therefore considered as the new set of response vartables The first principal
component, explaimng 46%, can be mterpreted as "high dry rainy sedason rabio and
lugh DM production duning mimmum ramnfall”, the second princtpal component

explaiming a 30% can be interpreted as 'lugh DM production durmng the maxinum
rainfall period’ (table 7) Least-square means per ecotype for the first two principal
components as well as for ongmal establishment and production indicators are
presented in table 8 LSD values show that sigriflicant differences between ecotypes
were detected (table 8) When the 16 herbaceous legumes are placed 1n a two-
dimensional graph using the two principal components as axis the best legume

S guanensis 10136, can be wentified (figure 2) Figures 3 to 6 show DM production
performance during maximum and mummum ranfall periods, at each mdividual
location, of this outstanding legume vs a non-adapted ecotype -C rotundiolia -2

Tree legumes Given that ontly three ecotypes were common to the four expenimental
sites and that high variability s reported per site for the varnous estabhishment and
production indicators (see tables 13, 23, 33 and 4 3.1n the annex), 1t was decrded
to postpone a combined across location analysis for three legumes when more

information were available

Conclusions and general comments

1 This 18 a methodological paper  Its emphis s on the stretegy for the
statistical analysis of information generated by AIRNEI rather than on the
biological interpretation of results  Why a given ecotype was found superior
is beyond the scupe of this paper A coherent and correct interpretation
requires the participation of those researchers directly mvolved in the
evaluation of germplasm and knowledgeable of environmental constraints of

their experimental site

2 Given that multiple establishment and production ndicators are contermpiated
i this problem, some of them correlated, the use of the Prmcipal Component
Analysis as a reductton-of dimenstoinlity techimque was found wppropr e
It also facilitates a visual wentificanion of pronusing ecotypes

3 There 15 a need to have more complete records in order to make a better use
of ATRNET information for the benefit of s members A call 1s made to all
collaborators 1n this respect
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Table ¢ Expernimental trials imtially established - AFRNET

COUNTRY

LOCATION

COLABORATOR

Camerum

Central African Republic
Ivory Coast

Ghana

Nigena

Togo

Senegal
Guinea
Benin
Kenya

Burind

N'kolbisson {Youndé)
Minkoa (Bamenda)
Babungo

Bangu
Bossembele

Bouaké
Korliogo

Aclitmota

Kurmmn Bin
Shica
Jos

Avelonou
Kovie

Sareyorobana (Kolda)

Cotonou

J Kouonmemoc

Muathicu Berekoutou
M Berekoutoun

C DBodg: Ngoessan

Albert Addo-Kwafo

Shirley Tarawah
Emmuanuel Agishi

Atisso Defly
K Agbemelo-T'somafo

D Lepironnec
Diallo Mamoudou
Claude Abandedjan

John Ndikumana




Table 1 List of experimental sites which have reported information up-to-date - AFRNET

s T e ——— m— =% e S =
Accumulated Hean annual
Location Precipit Temperature Sail
Ecosystem Altitude Precip No dry during dry (*C)
masti) mmfyt manths period
Code Hame { 4 {mm) Min  Max pH OM e Sand st Clay
Country {%j pom % k-3 %
Ra 02 Kurrsin Bin Higena Subhum 700 1200 & 0 55 14 286
savanna
RA 05 SareYoro-bana Senegal Shrub savanna 40 1000 & 1 208 353 51 11 74 2 4
Koida T
fAa 01 Shica Migena Sulzhum Shiub 600 1000 8 21
savanna
FAD3*  Kowie Tege Lemi-dead 20 BOG- 100G 5 200 242 308 £9 3s 65 50 16 34
forest
FA05*  Bouake hory Subhum shrub asi H0-1200 % 201 60 13 351 70 14 16 U
Coast zavanna
A D4 Avelonou Tago Shruty savanna 150 11001300 5 224 165 260 63 15 409 63 14 18
RAO7 Bossembeis Centeal Subhum shrub 600 1500 4 125 190 315 50 &2 35 3
Alncan savanna
Republic
_— s T

Sttes considered for data analysis in this study as they reported data dunng estabhshment and production penods




Table 2 Ecotypes evaluated at the 4 experimental sites

b —.

GRASSES (8]

.

HERBACEOQUS LEGUMES (21}

TREE LEGUMES (8}
CIAT No NAME CIAT No NAME CIAT No NAME
821 Andropogon gayanus* 8690 Aeschynomene histrx* 18700 Cajanus capan*
6780 Brachiarig brizantha* 17434 Arachis pintor* 3001 Codanocalx qircides
26648 Brachiania brizantha* 2 Cassra rotunddoha* 18516 Cratyla argentea
606 Brachana decumbens™ 5277 Centrosema acutifolium* 33138 Desmodium velfutinum
6133 Brachiana dictyoneura® 5568 Centrosema acutifolum* 17403 Flermingia macropinila*
6369 Brachsarta hurmid kola* 5234 Centrosema brasitanum® 17502 Leucaenaleucocephala*
8573 Panicum maximuir 5452 Centrosema macrocarpum*
16031 Pamcum maximium 5713 Centrosema macrocarpum® ﬂ
-1 Centrosema pascuorum
5172 Cenfrosema pubescens®
13089 Desmodiurm ovalifolum*
13155 Desmodium strigiffosum*
10280 Swylosanthes capnata
10138 Stylosanthes guranensis*®
184 Stylosanthes guianensis
3 Stylasanthes hamata*
147 Stylosanthes hamata*
1281 Stylosanthes macrocephala
1044 Stylosanthes sympodiales*
8279 Zorrmia glabra*®
728 Zorma fatfolia

g

i

Ecotypes considered in the combined analysis across locations
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Table 3 HResuits of combined analysis across locations

OVERALL PERFORMANCE INDICATORS
Indicator Mean Min  Max sph cyn
GHASSES
1 ‘?’E?f caver 12 weeks after establishment 69 3 100 19 272
2 DM 12 weeks dunng min rainfall tkg/ha) 3104 0 15682 1372 440
3 DM 12 weeks dunng max rainfall (kg/ha) 7560 0 23400 2648 350
4 Dry rainy season ratio in DM production 43 g 14
HERBACEQUS LEGUMES
1 E/aé?! cover 12 weeks afler estabhshment 65 1 100 13 200
2 DM 12 weeks dunng mun ranfail (kg/ha) 1619 g 9336 939 580
5 DM 12 weeks duning max rainfall (kg/ha} 3400 0 13834 1241 370
4 Dry ramy season ratio in DM production 54 g 39
THEE LEGUMES
1 E‘lan}t height 12 weeks after establishment 70 g9 188 15 220
cm
2 ?ian)l height 12 weeks during min rainfall 91 28 192 13 150
cm
3 flaﬂ)t height 12 weeks dunng max ramnfall 120 50 234 21 170
cm
4 Dry Rainy season ratio in plant height 8 3 23
5 DM 12 weeks dunng min rainfail (kg/haj} 1703 40 8448 542 3240
g8 DM 12 weeks dunng max ranfall (kg/ha} 2524 200 8309 1078 430
7 Dry HRawmy season ratio n DM 7 1 40

sl

e

" Corresponds to the V M8 Error 12 the SD and CV calculated after removing all sources of vanability affecting the response vanable
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Tabie 4 Location Means

o

Sm——

Kovie Bouake Avetonou Kurmin Bire u
Indicator (Togo) (lvory Coast) (Togo) (Nigena)
GRASSES
1 % cover 12 weeks 71 48 68 90
establishment (%)
2 DM 12 weeks min 7938 2659 ez1 805
i rainfaft (kg/ha)
3 DM 12 weeks max 10396 12617 1884 5102
| ranfall {kg/hal
4 {JnB Ramy season ratio 80 2 5 2
m DM
HERBACEQUS LEGUMES
1 % cover 12 weeks 50 77 67 67
gstablishment {%)
| 2 DM 12 weeks mun 3079 1616 1164 470
ranfall {kg/ha)
3 DM 12 weeks max 3198 5418 1364 3722
ranfall kg/ha)
4 Dry Ramny season ratio g 3 8 1
znrr)k! !
TREE LEGUMES
Plant height 12 weeks 86 67 38
I establishment (cm)
2 Plant height 12 weeks 114 119 46
min rainfail {cmj
{
| 3 Plant height 12 weeks 140 108 114
| max rainfall {cm)
4 Dry Rainy season ratio 8 12 4
in plant height
5 DM 12 weeks min 5329 842 2188 483
ranfall (kg/ha)
£ DM 12 weeks max 2039 2532 1084 3807
ramfall (kg/haj
n 7 Dry Bany season ratio 13 6 20 1

X

Jr—1
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Table 5 Results of combined analysis across locations GRASSES

PRINCIPAL COMPONENT ANALYSIS ON INDICATORS (78% of varance explained)

"High DM proeduction®

S e
Principal Component i Principal Component 2
Indicator {44%} (34%)
] SCORES
% cover 12 weeks establishrnent 034 053
% cover at 4 weeks /% cover al 12 weeks establishrment 439 046
DM 12 weeks min ramnfall {kg/ha) 053 036
DM 12 weeks max ranfall {kg/ha) 062 006
n dry ramy season ratio in DM N 025 161
— . ~

High Dry Rainy Season ratio bt relatively
low cover % dunng estabhshment
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Table 6 Results of combined analysis accross locations GRASSES
Ecotype Least-squares means on resulting principal comiponenis

R e N - N -
ECOTYPE PRIN 1 ECOTYPE {High Dr: Rl;:n?y season
{"DM production ) ratio, but low % cover
during establishment)
B brizantha 26664 034 B dictyoneura 6133 0486
A gayanus 621 021 B brizantha 26646 044
8 dictyoneura 5133 008 B decumbens 606 018
8 decumbens 606 605 8 humidicola 6363 012
P maxmum 673 005 P maxsmum 673 007
8 brzantha 6780 007 B8 brizantha 6780 Qo8
B humidicola 8369 030 P maximurm 18031 - 47
P maxmum 16031 {48 A gayanus B21 052
OVERALL MEAN 00 00
SD = V MSError 0 41 058
LSD ecotype 5% 039 056
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Table 7 Results of combined analysis across locations HERBACECUS LEGUMES
PRINCIPAL COMPONENT ANALYSIS ON £NDEC§£§)RS (?@3 of vanance expiazﬁmed)
Principal Component 1 Principal Component 2
Iindicator {46%) {30%)
SCURES

% cover 12 weeks establishment 03N 035
OM 12 weeks rmin ramntall 070 gos
DM 12 weeks max rainfall 018 081
Dry Rainy season ratw in OM __ __ os . Q47 _i

High Dry rainy season ratio
and tigh DM production durning High DM production
min ranfall : during max ramfall -2
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Table 8§ Results of combined analysis across locattons HERBACEQOUS LEGUMES
Ecotype performance indicators Least-square means on resulting Principal components and individual

mdicators
R — e = = = s S
Performance Indicators
Ecotype PRINT | PRINZ | cow i2mechs OM 12 wesks OM-12 weeks Dy, Rainy asason
(kg/ha) {kg/ha)

O stngiffosym 13155 101 030 25 1625 1879 82
S guianensis 10136 100 032 42 3998 4644 B6
C macrocarpum 5713 041 -0 31 75 2525 2607 70
C macrocarpum 5452 0233 £ 24 72 2403 34 70
C acutdohum 5277 028 {67 64 1645 2600 63
C acutfolum 5568 RV {422 78 1918 3441 56
C brasthanum 5234 o602 65 a1 2210 2434 a1
C pubescens 5172 001 -0 51 54 2196 3335 66
A fustrx 9650 0 005 068 7 1931 5152 37
A pintor B279 G 05 ¢a0 54 1184 2676 43
Z Glabra 147 016 069 65 1302 5087 26
C rotundidola 13089 026 {08 48 1195 2335 51
S hamata 3 030 052 T 1427 5194 27
S macrocephala 1044 047 083 36 273 3304 08
S sympodiales 2 0 55 {60 87 715 2419 a0
S capnata 17434 062 ) 45 59 615 1482 a1
OVERALL MEAN 00 00 83 1854 2855 48
SD = V'MS Error 031 041 13 856 951

LSD Ecotype 5% 032 041 12 ™™ 878

|

79D




Figure 1. Clasification of Ecotypes According to the two first
Primeipal Components - GRASSES

81

PRINZ { High dry Rainy season ratio but relatively low cover % at establishment )

06
Bd 6133
04 Bb 26664
o2 Bd 606
Bh 6369 a
| #}
L Pm 673
0
I»3
Bb 6780
—~{ 2
-3 4 !
Pm 16031 -
T o Ag 621
g6
-0 4 -0 3 -0 2 -0 1 0 01 02 03

PPINT { High DM production )
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Figure 4 QUTSTANDING GRASS {Bb 26646} vs
NON - ADAPTED ECOTYPE (Pm 16031)
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QUTSTANDING GRASS (Bb 26646) vs
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Figure 6 QUTSTANDING GRASS (Bb 26646} vs
NON - ADAPTED ECOTYPE (Pm 16031}
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Annex

Results of Statistical Amalysis
per Location

Tables 11 - 13 Kurmun Birs (Nigena)
Tables 21 - 206 Kovie (Togo)

Tables 3 1 -3 6 Bouaké (Ivory Coast)
Tables 4 1 - 4 3 Avetonou (Togo)



Table 11

LOCATION KURMIN BIRE (NIGERIA)

Estabiishment and biomass production indicators GRASSES

PO

e

lﬂm T Most important T Other indicators
indicator
CIAT No Name © Establishment Production
Caver at 2 weeks
duning min tainiall | 13 ke oftotat cover | durmng max raintall | edla 1 lerms of
kg fha) {%1 (%) (kg /hs} OM 12 weeks

26646 Bractvana bnzantha 1651 90 4 7137 23
606 Brachiarna decumbens 1080 a3 4 4624 23
B780 Bractiana brizantha 763 a0 5 4920 16
621 Andropogon gayanus 737 a5 3 5845 12
6133 Brachiarnia dictyoneura 691 82 3 7972 10
6369 Brachiana humdicola 5G7 g5 4 4817 12
16031 Parcum maximum 477 S0 g 1504 21
673 Parncum maximum 423 g2 7 3594 13
Mean 865 20 5 5102 16

Mt Max D 2005 75 495 111 1166 9320 0 33
sp® 2712 52 26 1146 4 16
CV%* 34 8 52 22 45
LSO Ecotype 5% 474 9 4 2004 13

Corr coeft with % cover at 12 weeks (establ § G447 ns 419 ns 008 ns

Corr coetf with DM 12 weeks max rainiatl ¢4 419 ns o050
"

E

Ordered by DM production dunng mimmum raintat

Computed alter removing vanation due to sources of vanabiity described n t!he ANOVA model

3
S d
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Table 12 Establishment and biomass production indicators HERBACEOUS LEGUMES

o Most important | Other indicators .
wicicator
CIAT No Name" Establishment Production
DM 12 weeks duting %, cover at Cover at £ weeks ay DM 12 weeks during Dry rafny season
man ramiail 12 woeeks a % of istal cover max raniail ratioin yerms of
(kg/ha) % {%} {kg/hn) M 12 weeks

10438 2yl0sANINGS Guianensis 1237 45 5 2868 43
184 Styiosanthas guanensis 1152 80 8 50 15
5234 Cantrosema hrasidanum 1053 B85 4 270 4%
£482 Centrosema macrcanpum 507 60 3 3784 26
£713 Cantresema macrocarpum 803 72 4 4316 18
5172 Centrosema pubsscens 750 97 4 3284 21
L5868 Cantrosema acurolurm 440 65 3 3541 $2
5650 Agschiynomense tistng 437 73 5 573 12
1044 Stylosanthes sympodiales 383 83 2 4579 08
130849 Desmodium ovalifoham 380 &85 5 a1 08
8279 Zoma glabra 310 70 3 2510 12
1028¢ Stylusanthes capaata 30 40 H 1355 20
147 Slyfusanthes hamata 290 87 7 2313 12
728 Zorma lasfoha 253 78 2 4403 %
5277 Cemmsema acutfohum 220 52 4 2744 09
2 Cassa rotendifola 217 94 & AATT s
1281 Stylesanthes magrocephala &0 45 2 2388 G?
13155 Besmodiem stngdlosum 167 20 W0 4212 ¢4
17434 Arachis pintor 130 a8 4 1568 &8
3 Stlosanthes hamata 130 87 3 5821 2
H Centrosema pascucrum 113 g8 G152 o4
ilezn 470 &7 8 a2 id

M Bax 0-178% 15 00 12133 03-9992 0 85
5D & 224 16 16 1408 09
oy £ 17 2 38 5
LSO Ecotype 5% 389 14 3 2314 2o

Corr coett wilt @ covar a1 12 weeks (estabusfmants ¢13 ns FRCH 001 ns

Corr coett with DM 12 weeks max raintall gifns aag v DUEns

Craereqd by o § groquction éurmg RIRILTG fanTan

Computed after removing vanaton due to somees of vanabiily de.c ibed in the ANOVA model




Table 13 Establisment and bromass production indicators TREE LEGUMES

LOCATION KURMIN BIRE {NIGERIA}

T h Most = R
imporiant OTHER INDICATORS
indicator
CIAT No Name * Establishment Froduction
DM 12 weeks OM 12 weeks Ory rainy Flant height Plam height Dry-saloy season
durng min Ptant height during season ratio In at 12 weeks at 12 weeks ratio in terms
raintail at 12 weeks max rainfall terms of max talnfall min rainfall of plant helght
{kg/ha} {cm} {kg/ha) DM 12 weeks {cms} {cms)
3001 Codariacalix giroides 1028 41 4894 21 116 44 38
18700 Cajanus cajan B9Y 110 343z 28 131 85 65
17403 Flemingta macrophyla 536 22 4617 12 113 36 33
17502 Leucaena leucocephala 220 at 2974 7 112 38 a8
33138 Desmodium velutinum 120 15 5481 2 116 35 20
18518 Cratyiia argentea a7 16 2265 8 140 a8 40
Mean 483 39 3907 13 114 45 40
M Max 40 1826 123 500-8309 134 63 157 28-89 27 B9
so® 31 8 1345 59 18 43 07
CV %% 64 5 201 344 47 15 4 93 16
LD Ecotype 5% 566 14 2442 LN 32 8 12
Corr coet wih plant heght 12 weeks (Establ ) 058~ Q0508 or3* 033 ns 091 * g **
Corr coefl with DM 12 weeks max rawnfull 029 ns 005 ns 066 ** Q10 ns 062 ns

Orctered by DM production dunng mummarm ramfsi

A

Computed after removing vanaten due to sources of vanabildy descnbed iy the ANOVA miodel



LOCATION KOVIE (TOGO)

Table 21 Establishment and btomass preduction indicators GRASSES

= Most important N Other indicators o
ind:cator
CIAT No Name " Establishment Production
DM 12 weeks 12 woeks. o caver” | duting ma ratntall oy torms
duting mun ranfall (%) %) {kg/ha) of DM 12 weeks
{kg/ha}

&06 Brachiana decumbens 10358 63 12576 84
621 Andropogon gayanus 10068 83 16346 89
26646 Brach:ana brizantha 9435 70 5888 99
6789 Brachiana brizaritha B8i2 82 8570 103
16031 Pamcum maximm 099 81 12571 65
B73 FParngum maxmuom 7232 g5 15111 48
6133 Bractuaria dictyoneura 6419 34 3305 116
6363 Brachiaria huandicola 3087 68 4197 75
Mean 7638 71 10346 a0

Min Max 2616 15622 1698 0 23400 3t 137
sp® 2356 16 3164 19
CV % 30 23 3¢ 24
LSD Ecotype 5% 4118 28 5531 34

Corr coert wirn % cover at 12 weeks {(establ ) 0U5 ns 027 ns 28 ns

Corr coeff with DM 12 weeks  max rainfalt 0es < 027 ns

i

24

Qrdered by DM production dunng rmerumuny ramfall

Computed after removing vanation due to sources of vanabilty descnbed in the ANOVA model




_ it it - L osaWdass pooducuon indicators HERBACEQUS LEGUMES

Most impartant - Other indicators
indicator
CIAT No Name" Establishment Production
DM 12 weeks during %, cover at Cover at & weeks 2a DM 12 weeks during Dry ralny season
min: ramfall 12 weeks 2 % of 1otal cover max ramiabi tatie in Kzrms of
{kg/ha) (%} (kg/ha) M-12 weeks

10136 Stylosanthes guianensis 9368 12 4973 15
5680 Aeschynomens histnx 5672 5% 8682 =]
5713 Centrosema maciDcarpum 5112 59 3534 [P
5452 Centrosema macrocampum 48926 71 3628 14
5234 Centrosema brasthanum 4854 &6 3838 14
5172 Centrosama pubescens 4758 84 3854 1.3
£568 Centrosama acutifohum 4204 81 3580 11
13155 Desmodiim stngiflosum 4174 5 577 38
8277 Controsema acunfoiunm 3962 42 280G 14
147 Stylosanthes hamata 3754 44 7050 £5

2B Zormua fatifoha a7 14 0
3 Sticsanthes hamata e 80 5173 £9
13089 Oesmodwnt ovaldtrium 2521 24 2418 b
azra Zorma glatra 2218 58 3406 45
2 Cassng rotundifolia 1568 85 2175 72
17434 Arachs piator 1174 41 548 53
t Centrosema pascuorum 0 99 473 0
10280 Swiosanthes capriata 4] is 3876 &
1644 Stylosanthes sympodiaies g 3310 g
1281 Stylosanthes macrocephala 0 734 9

184 Siylosanthes guanensis 0 ¢
tean 3079 50 B 3189 n

Min Max HA ALY 3100 Q7712 g 1%
80 % 1315 17 1191 24
VR 43 34 ar 25
L5350 Ecotype 5% 2171 B 1965 45
Toif CORT Wil % COVE( a1 12 WEEBKS (ESIADIGRMAM] 006 os G24ns 00 ns
Co reoelt with DM 12 weeks  max ramndail 0z -« 024 ns

Licered Dy URN protiuehion dufing il fae et
Compated after temoving vanaton due o .ources of vanability desenbmd m the ANQVYA madet




LOCATION KOVIE (TOGO)

Table 23 Establisment and biomass production indicators TREE LEGUMES

Most
important OTHER INDICATORS
mdicator
CIAT No Name " Establishment Production
t};‘::rtiigw:::s Plant helgit DMdtx%l:gﬁe ks seegc;a:gzn ziﬁ?:fﬁ? :‘ilair;! ::RT saaug: ?::;: in
(kg /na) NI M haimay | orzwess | Tlemat | ™ema™ | of slam hetght
17403 flemingia macropnyila 821 30 3174 193 74 71 97
18700 Cajanus cagan 5066 127 4529 110 148 106 71
17502 Leucaena leucocephala 4704 100 5209 91 227 166 72
184515 Cratyfia argentea 0
3001 Codariocalx giroides 0
33138 Desmachum velutinum g
Mean 5329 26 2035 13 140 114 B1
Min Max 2E69-8448 13 144 0-6033 50 212 67 234 65 174 66-1 1
sp#@ 205 20 651 17 10 9 07
Cve & 4 23 32 13 7 8 9
L3D Ecotype 5% 467 45 1144 33 28 20 2
Corr coerf with plant neight 12 weeks (Estab) 013 ns ¢ 63 ns 052 ns 060 ns €55 ns 435 ns
Carr coeff with DM 12 weeks  max rainfalt 028 ns 063 ns prg* a7r ™ 430 ns

Ordered by DM production durning mwimum ramnialt
Computed after removing vanation due ta sources of vanabiity descobed in the ANOVA mode!




LOCATION KOVIE (TOGQO}

Table 24 Second Biomass production evaluation GRASSES

DIM-12 weeks during max rainfall
CIAT No NAME (kg/hal
26646 8 brzantha 4971
621 A gayanus 4846
186031 £ maxmum 3949
E 608 8 decuambens 3650
673 P maximum 3592
6369 8 hurmgicola 3580
6133 B dictyaneura —3016
6780 8 brizantha 2356
Mean 3758
Mt Max 16456765
sp " 938
Cv o 25
LSD Ecotype 5% 1839

" Computed after remeving vanation due to sources of vanability i the ANOVA Model

r

T . oy g T AT




LOCATION KOVIE (TOGO}
Table 25 Second Biomass production evaluation HERBACEQOUS LEGUMES

| S ]

CIAT No

DM-12 weeks during max ramfall

. NAME ikg!haci;
-3 S hamata 5790
147 S hamata 4659
8279 C glabra 3769
5713 £ macrocarpum 3256
5568 C acutifoliym 3162
5172 C pubescens 2782
17434 A purttor 2707
5452 ¢ macrocarpum 2616
1 C pascuorum 2611
13155 0 singrfosum 2281
728 Z fatifoha 2085
13089 O ovalfohum 2045
8690 A fustrix 2041
1281 S macrocephala 1665
10136 S guanensis 1636
10918 S scabra 1584
5277 C acutifolum 1577
5234 C brasihanum 1276
10280 S capnala 844
Mean 2569

Min Max 650 7238
sp 987
cv et 38
L L5D Ecotype 5% 1869

* Computed after removing varniauon due to sources of vanabihty in the ANQOVA Model




LOCATION KOVIE TOGO)}

Table 26 Second Biomass production evaluation TREE LEGUMES

DM-12 weeks during max ramfat]
CIAT No NAME (kg/ha) i
17403 F macrophylla 4307
18700 G caan 4186
17502 x(iw fg_ucace,{)ha!a 3481
Mean 3991
Mm Max 2388 5404
son 597
cv o 15
MWW&%G Et:c{%ype 5% 1357

" Computed after removing vanaton due to sources of vanability n the ANOVA Mcael



LOCATION BOUAKE (IVORY COAST)

Table3 1  Establishment and biomass production indicators GRASSES
Mest importam Other indicators
indcator
CIAT No Name " Establishment Production
O a2 Arveers | FE S omeover | O rrantat | et i tera of M4
{kg/ha) A (kg /haj 12 wecks
6133 Brachiarra humidicola 4666 47 4 9106 49
266486 Brachuana brizantha 3537 13 11 14815 25
673 Pamcum maximum 3386 3 10 14176 24
621 Andropogon gayanus 2748 82 i 20270 14
£06 Brachiana decumbens 2283 48 7 15069 17
8369 Brachiana bumidicola 1803 30 7 6389 31
6780 Brachiania brizantha 1610 a3 13 12177 13
16031 Parnrcum maximurm 1140 97 6 8946 14
tAean 2659 48 7 12617 23
Min Max 10706635 3100 1-33 5183 22483 g7 70
SO 1248 31 10 3894 10
Cv o & 47 67 137 31 44
LSD Ecotype 5% 2183 56 1B 6806 14
Cotr coent with ° cover at 12 weeks (estab! ) 034 ns 407 ns 431 ns
Corr coeft with DM 12 weeks max ramnfall £27 ns D07 ns G113 ns

Crdered by O%f;“}‘rcducmn dunng miramum rainfall

Computed after temoving vanation due to sources of vanabdity descnbed in the ANOVA model
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Table 32 Establishment and biomass production indicators HERBACEQUS LEGUMES

- - Most important Other indicators T
mdicator
CIAT No Name" tatabhishment Production
OM 12 weeks during % eover at Cover at 4 weeks a8 OM 12 weeks during Dry tainy season
min raniall 12 weeks & % of total cover max raintatl tatio in leema of
{kg/ha) % % {(kg/haj DM-12 weeks
10138 Styfosanthes guanenss 4250 55 2 8423 53
164 Stylosanthes guanensis 2367 97 1 1A Faird 22
5713 Centrosema maciocarmpum 2174 89 1 5182 45
5452 Centrosama macroedrpum 2070 83 1 4892 44
5234 Centrosema brasihanum 1750 100 1 2092 B4
572 Centrosema pubescens 1628 100 3 4453 ar
5568 Centrusema acutifolium 1370 83 1 4837 28
277 Centroserna acidohum 1097 93 1 3re4 3
W0 Agschynomene higing 1020 95 1 BOG4 13
8279 Zornta giabra 72T 3520 21
2 Cassa rofunddolia 570 a3 23
147 Strlosanthes caprata 47 83 1 BS7G 05
3 Stylosanthes hamata 7995
10280 Stylosantbes capnara 80 1 5550
¢ Centrosema pascuorum 5815
17434 Arachis pintos 90 ¥ 3226
1281 Stylosanthes macrocepnala &5 2 3093
13289 Desmodim ovalfohym 33 3
1944 Sndosanthes sympodiales 30 4
13135 Desmothum stngiffosum & 10 o3
! ean 1616 77 17 =418 Xy
Hin Max I50-8336 1100 110 1886-12834 0312
ChE 1281 14 1 1595 19
Crow® 79 13 oo 23 57
LED Ecotype B% 2168 24 12 2604 33
| Carr coetl with % cover at 12 weeKs (Estabushment; 072 0o5ns 03
l Core cogth with DM {2 weeks  max rawiall 017 ns Q05 ns Q004 s

P

Cicered By UM BréGucicn atnng mammum (aiRial

Computed atfer removing vanalion due 1o saurces of vanaodity desenned in the ANCIVA eesal




LOCATION BOUAKE (IVORY COAST)

Table 33 Establisment and biomass production indicators TREE LEGUMES

Most
important OTHER INDICATORS
indicator
CIAT No Name " Establishment Production
DMz
weeks DA 12 weeks Dry raioy Plant height Plant height Dry-ralny
duning mun Plant helght during season a0 in at 12 weeks at 12 weeks season ratio
samntall At 12 weeks max rawnfall terms of DM 12 max rainfall min rainiall In teems
{kg/ha) {cm} {kg/ha) weeks {cms) {cms) of plant height
18516 Cratyha argentea 1183 653 20
18700 Cajanus cajan 1173 2046 57 -
17502 Leucaena leucocephala 1167 4384 35
a0Mm Codarrccalx giroides 577 4800 11
17403 Flemingia macrophyila 560 2428 25
33138 Desmodium velutinum 393 780 59 -
fdean B42 2532 (98]
Min Max 2701410 420 7341 gazs
s 266 1328 31
Cy @ a2 52 49
LSD Ecotype 5% 484 2411 57
Corr coeff with DM 12 weeks  max raniall 001 ns

Crdereg by DM produchon dunng minmum ranfali

Carmputed after rcemowing vanation duse 1o sources of vanabiity descnbied s the ANDOVA modet
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LOCATION BOUAKE (IVORY COAST)

Table 34  Second Biomass production evaluation GRASSES

DM-12 weeks durning max ranfall
CIAT No NAME {kg/ha)
673 P maximum 4430
6780 B brizantha 4043
606 B decumbens 740
26646 B brizantha 3710
6369 B humidicola 3513
6133 B dictyoneura 3470
621 A gayanus alirg
16031 P maximum 2840
Mean 3607
Min Max 1950 5610
so® 1108
Ve 31
LSO Ecotype 5%

1937

" Computed after removing varation due to sources of vanabiity in the ANOVA Model



LOCATION BOUAKE {IVORY COAST)

Table 35 Second Biomass production evaluation HERBACEOUS LEGUMES
— - ) —
DM-12 weeks during max rainfall ‘
CIAT No NAME (kg/ha)
184 S guanensis 4397 \
-3 S hamata 4833 i
5713 C macrocarpuim 4377
5452 C macrocarpum 3730 |
f 5172 C pubenscens 3043
5568 ¢ acutfolium 2623
8279 Z giabra 2283
2 C rotundifoha 2247
13089 D ovahfohium 2047
10280 5 capuara 2010
147 S hamata 1990 il
17434 A pmio 1747
5277 C acutfohum 1450
Mean 2BE6
Mirt Max 1110-6150
spn 634
Cve ™ 22
LSD Ecotype 5% 1068 )

" Computed after removing vanation due to sources of vanability in the ANOVA Model



LOCATION BOUAKE (IVORY COAST)

Table 36 Second Biomass production evaluation TREE LEGUMES

P :
DM-12 weeks dunmng max raintall
CIAT No NAME (kg/ha)
17502 L leucocephala 7580
17403 F macrophylia 4977
18700 C caman 4563
18516 C argentea 3957
Mean 5269
Mm Max 2140 9990
sp B 1197
cv o™ 23
L LSD Ecotype 5% 2392

A

" Computed atfter removing vanation due to sources of vanability in the ANOVA Mcdel




LOCATION AVETONOU (TOGO)

Table 41 Establishment and biomass production indicators GRASSES

A Most important - Other indicators AR
inchcator
CIAT No Name " Establishment Production
GM 12 weeks duting % cover at Cover at 4 weeks a2 | GM 12 weeks during Dry ralny season
ma&;ajn:at?il 12 :;)eis &8 % of 12;;1 cover ma{igr?t:‘af?“ tatio I:atmift GM

26646 Brachiana brizantha 11333 75 51 18267 87

606 Brachvana decumbens 11067 Y0 48 14200 83

6133 Bractiaria dictyoneura 5500 70 52 2200 71

6780 Brachianig brizantha 5200 66 44 11400 51

6369 Brachiana hurmdicota 4500 67 49 6800 70

€21 Andropogon gdayanus 4000 74 37 11067 37

673 Panicum maxmum 3900 58 72 17133 28

16031 Paricum maxumum 3400 63 57 13533 33

Mean 5138 68 51 12591 54

Min Max 1900 18500 40 84 18103 5000 28800 1312

sp# 3159 8 17 7093 24
Cva® 59 12 34 56 45

LED Ecotype 5% 5733 14 31 12873 44

Cotr coert with % cover at 12 weeks {Establ) 011 ns {122ns Gi1ins
Corr coefl with DM 12 weeks  max rainfail 038 ns 22 ns -0 07 ns

Grdered by GM production durning minimum ramfafl

Computed after removing vanation due to sources of varability described in the ANOVA mode!
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+able 4 2 kstabhishment and biomass production indicators HERBACEOUS LEGUMES
= = e doe s, e - — .
Maost important Other indicators
tndicator
CIAT No Name" Establishment Production
GM 12 weeks during % caver at Cover at 4 weeks as G 12 weeks during Dr\; Famy saason
men camntail 12 weeks 8 % of total cover max rasfall ratio In terms of
{kg/ha} (%) %} {kg/ha} GM 12 weeks
5713 Centrosema macrocarpum 10067 79 12 633 15
5452 Contrasema Mmaciocarpum 8533 &5 17 T it
184 Stlosanthes gquranensis B 63 15 15267 14
5172 Cantrosema pubescens 8233 g2 ] 8533 11
5568 Lantrosema acutrfohum 7833 a 21 7133 12
8279 Zoma glabra 033 81 18 £332 12
5217 Centrosema acutdolum 600 70 H 5467 1.2
5234 Centrasema brasihanum 5333 42 K} 6533 B4
10136 Styiosanihas guanensis 5700 51 10 11533 81
-3 Styiosanthes hamata 5167 63 19 8933 9
¥ Styiesanthes hamata 3433 &8 22 11833 35
1044 Stylosanthes sympodiales 3800 34 8 60 40
9650 Aaschynomane fystmx 2983 &3 28 11733 30
13185 Desmodium stngdiosum 2567 62 10 5733 44
2 Cassa otundifola 2533 82 23 2467 12
17434 Arathios pintor 2000 58 11 2733 43
13089 Dasmodium ovahfolhum 1800 78 o 3400 2
728 Zomia latfola 66 5 2300
16280 Styfosanthes caprata 0 11 1067
1281 Stylosanthes macrocephala 51 3 50
H Centrosema pascuorum 73
tean N 5517 67 16 6821 83
Min Max 1000-11700 1898 483 200-18400 1821
sp® 1984 g 7 2173 28
Cve B 3 14 48 32 a4
LSD Ecotype 5% 4051 15 12 Irs4 57
Cert coeft wth % cover at 12 weeks [Estabhshment) Q17 ns 0002 ns 030
Cor coet! with DM 12 weeks  max randall i g22ns 0 06% ns U177 ns

<

{

Compuied afier remowng vanation due to .aurces of vanzbiity descabed m tha ANOVA model
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LOCATION AVETONOQU (TOGO)

Table 4 3 Establisment and biomass production indicators TREE LEGUMES

P e e e

:MOSt e T —— — yem——
important OTHER INDICATORS
wndicator
CIAT No Name ™ Estabiishment Production
GM 12 weeks GM 12 weeks Dry- tainy Flant height Plant helght Ory-rainy
during min Plant height during season ratio | &t 12 weeka at 12 weeks season ratlo in
rantall 2t 12 weeks frax rainfall In terms of trax rainfalt min ranfail terms
{kg/ha} {cem) {kg/baj GM 12 weeks {cms} (ema} of plant height
17302 Leucaena leucocephala 12667 34 2933 153 98 154 17
18700 Casanus cajan 11800 168 6133 18 132 155 11
17403 Flemingia microphyiia 10867 540 £600 20 103 g7 93
3001 Codarnocaiix giroides 7500 A0 7800 92 10¢ 63 76
18516 Cratyha argentea 10
Mean 10340 67 5418 63 108 119 12
Min Max 5800 22000 10 188 200 9200 400 50 153 61 192 23
so® 8310 15 2687 137 27 23 38
CV o % 58 23 50 216 25 18 31
LSD Ecotype 5% 16022 34 £988 453 59 58 13
Carr coert with plant height 12 weeks (Estab } 016 ns 044 ns Q6 ns 067 * D42 ng
Corr coeff with UM 12 weeks max ranfall 052 ns 040 ns o84~ gidns 962 ng

h Ordered by GM production dunng mimimum rainfall
Cornputed after removing variation due to sources of varabiity described in the ANOVA model



Annex

Results of Statistical Analysis
per Location

Tables 11 - 13 Kurmin Biri (Nigenia)
Tables 21 - 26 Kovie (Togo)

Tables 31 - 3 6 Bouake (Ivory Coast)
Tables 4 1 - 43 Avetonou (Togo)



LOCATION KURMIN BIRE (NIGERIA)

Table 11 Establishment and biomass production indicators GRASSES
r T 1 Most important | Other indicators T I
indicator
CIAT No Name " Establishment Production '
Cover at 4 weeks
dugﬁng :\':&}:1 :;:gail ‘5%:&::222 of tg‘tsaf r?gvef ém?n“; mii:!aé 2;{‘;;?? ef:%ass:fﬂ !
{kg/haj {%} (%} {kg/ha) DM 12 weeks r
266546 Brachiarta brizanitha 1651 50 4 7137 73
608 Brachiana decumbens 1080 93 4 4624 23
6780 Brachiana brizantha 763 90 5 4920 16
821 Andropogon gayanus 737 B85 3 5845 12
6133 Braciwana dictyonevra 691 82 3 7972 10
6369 Brachiania humidicola 607 95 4 4817 12
16031 Paricum maximim 477 a0 9 1904 1
673 Parcurn maximum 423 92 7 3584 13
Mean 805 90 5 5102 16
i Min Max O 2005 7585 111 1166 8520 g 33 i
sp & 2712 52 26 1146 4 i6
f 1 CV % 34 6 52 22 45 ;
LSD Ecotype 5% 474 9 4 2004 13
- Corr coeff with % cover at 12 weeks (establ ) 007 ns . 019 ns 008 ns 1
l Corr coeff with DM 12 weeks max rainfall 048 * Q19ns 050 * - ;

A

2

Ordered by DM production during munimum rainfall

Computed after removing vanation due to sources of vanability descnbed n the ANOVA model



LOCATION KURMIN BIRE (NIGERIA)
Table 12 Establishment and biomass production indicators HERBACEOUS LEGUMES

mmMos?émp:rtant = Other indicators
ndicator
Name" Estabhishment Production

CIAT No

OM 12 weeks during % cover at Cover ot 4 wooks as DM 12 weeks during rainy season
miin rainfal 12 weeks 2 % of total cover max rainfall ra o in erms ¢l'
{kg/ha) (%) (%) (kg/ha) H
10136 Stylosanthes guanensis 1237 45 ] 2865 43
164 Stosanthes guianenss 1152 80 8 7870 15
5234 Centrosema brasthanum 1058 88 4 271 a1
5452 Canfrosema macrocarpum Q07 50 3 3784 26
5713 Centrasema macrocarpum 803 e 4 4318 18
5172 Controsema pubescens 750 a7 4 3284 27
£568 Centrosema acutifalium 440 68 3 as41 i2
8690 Aeschynomane histx 437 73 & 3573 12
1044 Stvlosarnthes sympodiales 383 B3 2 4578 o8
13089 Desmodium ovalifolium 360 55 5 3911 08
B27Y Zorma glabra 310 70 3 2510 12
10280 Swiosanthes capitaia 300 40 7 1358 20
147 Sthiosanthes bamata 290 &7 7 2313 12
728 Zoma latfola 283 78 2 4403 06
§5277 Centrosema acutidfolium 230 52 4 2744 09
2 Cassia rotundifola 217 94 B 4477 a5
1281 Stylosanthes macrocephala 200 a5 2 2388 or
13188 Desmodium stngiliosum 1687 20 10 4212 04
17434 Arachus pinto: 130 45 4 1568 o8
3 Stylosanthes hamata 130G 87 5621 02
i Centrosema pascuonim 113 2] 4 &152 o4
Mean 470 &7 <] 3722 14
i Min Max -1781 15100 12133 0-9992 { &5
sp® 224 118 16 1402 09
oy % 48 172 35 38 59
L.8D Ecotype 5% 369 18 3 2314 24
Caorr coeff with % cover at 12 weeks {establishment) 013 ns 038~ 0Ot ns
Corr cooff with DM 12 weeks max rainfall 017 ns Q3G " 009 ns

x Urdered by DM production Qurnng (i manT Faintan
# Computed after remowng vanation due to sources of vanability described in the ANOVA model



Table 13 Establisment and biomass production indicators TREE LEGUMES

e —

LOCATION KURMIN BIRE (NIGERIA)

Most
important OTHER INDICATORS
idicator
CIAT No Name © Establishment Production
DM 12 woeks OM 12 weeks Gry ralny Plant height Plant helght Dry rainy season
during min Plant height during season ratio in al 12 waeks at 12 weeks ratio In terms
ralnfail at 12 weoks max rainfall tering of max rainfall min rainfal of plant helght
{kg/ha) {cm} {kg/ha} DM 12 weeks {ems) {ems)
3001 Codanocalix girordes 1025 41 4694 21 186 44 28
18700 Caranus cafan 897 110 3432 26 13 85 65
17403 Flemingra macrophyia 536 22 4817 12 13 35 33
17502 Laucaena lfeucocephala 220 31 2974 7 12 39 36
33138 Desmodium velutinum 120 15 5461 2 116 35 30
18516 Cratylia argentea g7 16 2265 8 100 38 40
I Mean 483 39 3907 13 114 46 40
Min Max 40 1826 9123 500 8309 134 65-157 28-89 27-69
Sp® 311 8 1345 59 18 43 07
Cve® f 645 201 344 47 154 33 16
LSD Ecotype 5% 566 14 2442 tH 32 8 12
Corr coelt with plant height 12 weeks (Establ ) 058 * - 005 ns 073 ** 033 ns gor * 088 **
029ns 005 ns 0 66 ** 010 ns 862 ng

" Corr coeff with DM 12 weeks max ramnfull

LAY

A Computed after removing vanation due 10 sources of vanability descnbed in the ANDOVA model

Crdered by UM production dusmg menimurm ramfall




LOCATION KOVIE (TOGQ)

Table 21 Establishment and biomass$ production indicators GRASSES
F: T | Mostimportant | QOther indicators - -
indicator
CIAT No Name " Estabhishment Production
% cover at Cover af 4 wecks a3 DM 12 weeks Dry rainy season
during cain satofall i oo | e of DM 12 weeks
{kg/ha)
606 Brachiana decumbens 10356 63 12576 86
621 Andropogon gayanus 10068 83 16346 59 ’E
26646 Brachiana brizantha 9435 70 9888 94
6780 Brachiana brizantha 8812 B2 8570 103
16031 Parcum maximym 8099 81 12571 65 ﬁ
i 673 Paricum maximum 7232 85 - 15111 48
6133 Brachiang dictyoneura 6419 34 3905 116
6369 Brachiaria humidicola 3087 68 2197 75"
Mean 7038 7 10396 80
Min Max 2616 15622 16 98 () 23400 3t 137
sp# 2356 16 3164 19 i
Cv %% 30 23 30 24
LSD Ecotype 5% 4118 28 . 5531 34
Corr coeff with % cover at 12 weeks (establ } 005 ns 027 ns 026 ns
Corr coeff with DM 12 weeks - max rainfall 065 ** 027 ns -

1y

2\

Ordered by DM production mlng mmmum rainfall

Computed after removing vanation due to sources of vanability described i the ANOVA model




LOCATION KOVIE {TOGO)
Table 22 Establishment and biomass production indicators HERBACEOUS LEGUMES

Maost smportant Orher indicators
indicator
CIAT No Name' Estabhshment Production
DM 12 weeks during % cover at Cover at 4 weeks as DM 12 weekg during Dry ralny season
min raintall 12 weeks a % of total cover max rainfall ratio in terms of

(kg/ha %) (%) (kg/he) M 12 woaks |
10135 Stylosanthes guanensts Q366 12 4578 19
9590 Aeschynomene histix 5672 &1 6E82 85
5713 Centrosemsa macrocarpum 5112 59 3534 13
5452 Cenirosema macrocarpum 4926 Ti 3528 14
5234 Centrosema brasiianum 4354 88 Isaa 14
5172 Centrosema pubescens 4758 85 3854 i3
5568 Centrosema acutdolum 4294 61 3680 11
13155 Desmodum stngiifosurm 4114 5 577 38
5277 Centrosema acutfolium 3903 42 2B00 14
147 Stylosanthes hamata 3794 44 7050 55

728 Zomia latfolia 3417 14 4]
3 Styfosanthes hamata 3118 80 5173 &g
13089 Desmodum ovaldohum 2321 24 2415 99
8279 Zorna glabra 2211 58 3406 45
2 Cassa mtundifoha 1568 85 21758 72
17434 Arachis pintn 171 41 586 B3
1 Canimiserma pagscuorum 1] Qg /780 G
10280 Stylosanthes capiata 0 15 3876 0
1045 Stylosanthes sympadhales 0 4] 3310 0
1281 Styiosanthes macmcephala 4] 9 734 o
184 Stylosanthes guanensss 0 4]
Mean 3079 50 2189 94
Min Max O-11150 3-100 07712 0 39

502 1318 17 191 24 |
cve A 43 34 ar 25
LSO Ecotype 5% 211 30 0aes 46

Caorr coef! with % cover at 12 weeks (Establishment) {06 ns 024 ns Q00 ns
Carr coetf with DM 12 weeks max ramnfall 038 024 0%
e e — e e e e e it e

2y

5!’@3!&5 E‘g gﬁf production dunag mirgrnum famial

Computed atter removing vanation due to saurces of vanabily described 1n the ANOVA model



LOCATION KOVIE (TOGO)

Table 23 Establisment and biomass production indicators TREE LEGUMES

" Ordered by DM production during minimum ramfalt
A Computed after removing vaniation due to sources of vanability descrnibed in the ANOVA mode!

r—z Most
important OTHER INDICATORS
indrcator
CIAT No Name " Establishment Production
" DM 12 weeks DM 12 weeks Dry rainy Plant irelght | Plant helght Dry raloy
during min Plant height duting season ratio | a112weeks | at 12 wee season ratio in
Gormay | M Tamweske | macatl | om aweas | "emg™ | ™an™ | ot plant height |
17403 Flemimgra macrophyiia 6271 30 3174 193 7a A 57 |
18700 Caganus cajan 5066 127 4529 110 148 106 71
M 17502 Leucaena feucocephala 4709 100 5209 91 227 166 72
18516 Cratyla argentea 0 - -
3001 Codarnocalix giroides . 0 - -
33138 Desmodium velutinum - 0 - -
Mean 5329 8B 2039 131 140 114 81
Min Max 2669 8448 13-144 0-6033 50 212 g7 234 85-174 6611
spa 205 20 651 17 10 2] 07 l
! CV % ® 4 23 32 13 7 8 9
L8D Ecotype 5% 467 45 1144 39 28 20 21
Corr coeff with plant height 12 weeks (Esiab ) 013 ns - 063 ns 052 ns 0 60 ns 055 ns 055 ns r
Carr coeff with DM 12 wesks  max ranfall 028 ns 063 ns 078 * 077> 030 ns
: - N — —




LOCATION KOVIE (TOGO)

Table 24 Second Biomass production evaluation GRASSES

DM-12 weeks during max ramfall
CIAT No NAME (kg/ha)
26646 B brizantha 4971
621 A gayanus 4946
| 16031 P maximum 3949
606 B decuambens 3650
673 P maamum 3542
6369 B humdicola 3580
6133 B dictyoneuvra 3016 ;
‘ 6780 B brizantha 2356
Mean 3758
Min Max 1645-6765
so " 938
CV % 25
LSD E?ptype 5% - 1639

" Computed after removing vanation due to sources of vanability in the ANOVA Model



Table 25 Second Biomass production evaiuation HERBACEOUS LEGUMES

LOCATION KOVIE (TOGO)

DM-12 weeks dunng max rainfall

CIAT No NAME {ka/ ha? |
3 S hamata 5790
147 & hamata 4659
8279 C glabra 3769

5713 C macrocarpum 3258 i
5568 C acutifohum 3162
5172 C pubescens 2782
17434 A pntot 2707

5452 C macrocarpum 2616 f
1 C pascuorum 2611
13155 D stngiflosum 2281
728 Z latifolia 2085
13089 D ovalifolium 2045

9690 A tistrx 2041 |
1281 & macrocephala 1685
10136 S guanensis 1636

10918 8 scabra 1504 ;
5277 C acutifohum 1577
5234 C brasthanum 1276
10280 S capuata 844
Mean 2569

Min Max 650 7238

sp " 967
cv o , 38

LSD Ecotype 5% _ _ 1669 ]

e AR o bt

" Computed after removing vanation due to sources of vanability in the ANOVA Model



LOCATION KOVIE (TOGO)

Table26 Second Biomass production evaluation TREE LEGUMES

DM-12 weeks during max rainfall

CIAT No NAME (kg/ha)
17403 F macrophylla 4307
18700 C cgan 4186
17802 L {eucocephala 3481
Mean 3991

Min Max 2388 5404
sp " 597
cven 15
LSD Ecotype 5% 1357
e =t

" Computed after removing vanation due to sources of vanability in the ANOVA Model



LOCATION BOUAKE (IVORY COAST)

Table31  Establishment and biomass production indicators GRASSES
— e — s —
Most important Other indicators 1
mdwator :
CIAT No Name ™ Establishment Production |
DM 12 weeks during % cover at Cover af 4 weeks as | DM 12 weeks during Dry ralny season
min rainfatl 12 woeks a % of iotal cover max rainfall ratio In terms of DM
{kg/ha} (%) {%) {kg/ha) 12 weeks
65133 Brachiania humdicola 4666 47 4 9106 49
26646 Brachiana brizantha 3637 19 11 14815 25 r
873 Faticum maxumum 3386 3 10 14176 24 "
621 Antropogon gayanus 2744 8z 20270 14
606 Brachiara decumbens 2283 48 15058 17
6369 Brachuana humidhicola 1903 30 7 6389 3 |
6780 Brachrana brizantha 1610 33 13 12177 13
165031 Pamcum maxnm 1140 97 6 8946 14 |
Mean 2659 48 7 12617 23
Min Max 1070-6635 3100 1-33 5193 22483 07 70
| SD & 1249 H 10 3894 10 'l
Cv % ® &7 67 137 31 44
LSD Ecotype 5% 2183 56 18 6806 18
I
Cortr coeft with % cover at 12 weeks {establ } 134 ns 007 ns 031 ns
Corr coeff with DM 12 weeks max rainfall 027 ns Q07 ns 013ns -
e e W i e o }

"

24

Ordered by DM production dunng rimmum rainfall

Computed after romoving vanation due to sources of varability descnbed in the ANOVA model




LOCATION BOUAKE {IVORY COAST)

Table 32 Establishment and biomass production indicators HERBACEQUS LEGUMES

————

Most important

:E}iher indcators

- indicator
CIAT No Name" Establishment Production
DM 12 weeks duting o cover at Cover at 4 weeks as DM 12 weeks during Dry rainy gesson
min rainfall 12 weeks a % of iotal cover max tamfall ratio In ferms of
{ka/ha) (%) (%) {kg/ha) DM 12 weeks

10136 Styloganthes gwanensis 4250 59 F3 8423 53
“ 184 Stylosanthes guianensis 2367 7 1 11207 22
5713 Centrosema macrocarpum 2174 89 i 5192 45
5482 Centrosema macrocanpum 2070 93 1 4892 44
5234 Cantrosama brasihanum 1760 100 1 2092 84
172 Centrosema pubsscens 1628 100 1 4493 Ir
5568 Centrosema acutbifolium 1370 83 1 4837 28
8277 Cantrosema acutifohum 1097 g3 1 are4 KE
9660 Aeschyromene fusinx 1020 95 1 BOO4 13
#8279 Zorma glabra 727 3520 21
2 Cassta rotundhifoha 570 2531 23
147 Stylosanthes capitaia as7 83 1 8679 05

3 Styfosanthes hamata 7985

10280 Stylosanthes capitata 80 1 5550

1 Centrosema pascuorum 5015

17434 Arachis pinton a0 1 3226

1284 Styloganthes macrocephala &5 2 3093

130R% Dasmadium ovalfolizm 33 3
1044 Siviosanthes sympodiaies 30 4
13155 Desmodium sthgiliosum & 10 08
Mean 1616 77 17 5418 34
Min Mex 350-9336 1100 110 1886-13534 a312
sp® 1281 14 1 1595 19
cv % & 79 18 a8 29 57
{50 Ecotype 5% 2166 24 12 2604 33
Corr coefl with % cover at 12 weeks {Establishment) Q2™ 005 ng 039
LFCon coeff with DM 12 weeks max cainfall 17 ns 005 ns D004 ns

Ordered By DM proauction Guring M ramian
Computed after removing vanation due 1o sources of vanability described w the ANOVA model
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LOCATION BOUAKE (IVORY COAST)

Table 3 3 Establisment and biomass production indicators TREE LEGUMES

Most |
imporiant OTHER INDICATORS
indicator
CIAT No Name " Establishment Production
DM 12
weeks DM 12 waeks Dry ealoy Plant helght | Plant height Dry rainy
during min Plant helght during seasonratioin | at 12 wee st 12 weeks season ratlo
rainfall a1 12 woeks max ralnfsfl teems of DM 12 | max rainfall min ralntall frs teremy
tkg/ha} fem) {kg/ha) weeks {ems) {cms) of plant helght
18516 Cralyha argentea 1183 653 20
18700 Cajanus cajan 1173 2046 57
17502 Leucaena leucocephala 1167 4384 35
30601 Codanocalix grrodes 577 4300 11 - - -
17403 Flemingia macrophyila 560 2428 25 -
33138 Dasmothum velutinum 393 780 59 -
Mean 842 - 2532 64 ~ - -
Min Max 270-1410 420-7341 0825 - -
s$D# 266 . 1328 31
CV % & 32 - 52 49 -
LSD Ecotype 5% 484 - 2411 57 .
Corr coeff with DM 12 weeks max randall 001 ns - - -
E“ e A —

A Ordered by DM production dunng mmimum anfall

2

Computed atter removing vanation due to sources of vanability descnbad in the ANOVA modal




Table 34  Second Biomass production evaluation GRASSES

LOCATION BOUAKE (IVORY COAST)

S— = e ———
DM-12 weeks during max ramifall
CIAT No NAME {kg/ha)
673 £ maximum 4430
6780 B brzantha 4043 ;
606 8 decumbens 3740
266486 8 brzantha 371G
6369 8 humidicola 3513
6133 8 dictyoneura 3470
621 A gayanus 3107
16031 £ maxrmum 2840
Mean 3607
Win Max 1850 5610
sp " 1108
cv %" 31
LSD Ecotype 5%

1937

" Computed after removing variation due to sources of vanability in the ANOVA Model



LOCATION BOUAKE (IVORY COAST)

Table 35 Second Biomass production evaluation HERBACEOUS LEGUMES

r o DM-12 weeks during max rainfall
CIAT No NAME I (kg/ha)

184 S guanensis AGa7
3 S hamata 4833
5713 C macrocarpum 4377
5452 C macrocarpum 3730
5172 C pubenscens 3043
5568 C acutfolum 2623
8279 Z glabra 2263
2 C rotundifoha 2247
13089 D ovaliolum 2047
10280 8§ capitata 2010
147 S hamata 1990
17434 A piroi 1747
5277 C acutifolium 1450
tMean 28686

Min Max 11106150
sp® 634
cve 22
LSD Ecotype 5% 1068

" Computed after removing vanation due to sources of variabihty in the ANOVA Model



Table 41 Establishment and biomass production Indicators GRASSES

a

LOCATION AVETONOU (TOGO)

" T Most important Other indicators
indwcator
CIAT No Name " Establishment Production
O i ot Aot | R e | e atadatl | rad i terins of GM
tkg/ha) (%) (%) (kg /ha) 12 weooks
" 26646 Brachiarta brizantha 11333 75 51 16267 67
606 Bracharia decumbens 11067 70 46 14200 83
6133 Brachana thclyonatra 5500 70 52 8200 71
8780 Bractuara brizantha 5200 66 44 11400 5
6360 Brachwaria humidicoia 4500 67 49 6800 70
621 Andropogon gayanus 4000 74 37 11067 37
673 Panwcum maximum 3800 58 72 17133 28
16031 Parnwcum maximun 3400 63 57 13533 33
u Mean 6139 68 51 12591 54
Min Max 1900-18500 4( 84 18 103 5000 28600 1312
8D 3159 8 17 7093 24
Cv % # 51 12 34 56 45
LSD Ecotype 5% 5733 14 KY 12873 44
Corr coeff with % cover at 12 weeks (Establ ) 01ins D22 ns8 01tns
Corr coeff wath DM 12 weeks max rainfall 039 ns 022 ng 007 ns -
e

13

23

Ordered by GM production during minimum ramnfall

Computed after removing vanation due to sources of vanability described in the ANOVA model




LOCATION AVETENOU (TOGO)

Table 4 2 Establishment and biomass production indicators HERBACEOUS LEGUMES

o Most important — Other indicators .
indicator
CIAT No Name" Establishment Production !
6GM 12 weeks duting % cover at Covar at 4 weeks ug GM 12 weeks during DOry rainy season
min rainfail 12 weeks a % of total cover max ralnfall ratio in ferms of
(kg/ha (%) {%) fkg/ha 2 weeks
5713 Cantrosama macrpcaiim 10067 79 12 €933 15
5452 Cemrosema macrocaipum 8533 85 17 7600 11
184 Stylosanthas guvanensis 8500 &3 15 15267 Y4 ﬁ
5172 Centrosema pubsescens 8233 g2 29 8533 11
5568 Centrosema acutfolum 7833 a1 21 713 12
B279 Zorma glabra 7033 &1 18 6333 12
52r? Centrosama acutdolum 6000 70 11 5467 12
5234 Centrosema brasdianum 5833 92 3 6533 84 “
10136 Styfosanthes guianenss 5700 51 10 11533 61
" 3 Stvicsanthes hamata 5167 83 19 8933 59
147 Stvloganthes hamata 3833 55 22 11533 35
1044 Swiosanthes sympodiaes 3800 34 16 6900 40 il
8680 Aeschynomene histnx 2983 63 28 11733 30
131585 Desmoctum stagiffosum 2667 82 10 5733 44
2 Cassia rotundifolia 2533 82 23 2467 12
17434 Arachios pitor 2000 58 11 2733 43
13088 Desmodium evalfohum 1600 78 g 3400 32
728 Zoma fatdcia &6 ] 2300
10280 Stiosanthes caprata 50 11 1067
1281 Stytosanthes macrocephala 51 8 8OO
1 Cenlrosema pascuorum 73 ¥
Mean 5817 &7 16 6821 83
Mint Max 1000 11700 18-98 458 200-18400 1821
so 1984 g 7 2173 o8
Ccva @ 34 14 46 a2 34
L5D Ecotype 5% 4051 15 12 3734 57
Corr coetf with % cover at 12 weeks (Establishiment 017 ns Q003 ns 030*
Corr coeff with DM 12 weeks  max randal 022ns L0683 ns Q17 ns

-4

ﬁrﬁﬁ{eé g}‘ gﬁl proﬁucfzoz& gunng intmUm rantal

Computed after remowing vanation tue 1o sources of vanability described in the ANOVA model



Table 4 3 Establisment and biomass production Indicators TREE LEGUMES

LOCATION AVETONOU (TOGO)

Most

e—

OTHER INDICATORS

" Ordered by GM production during mmimum rainfall
A Computed after removing vanation due to sources of vanability descnbed in the ANOVA model

important
incdicator
CIAT No Name " Establishment Produciion
GM 12 weeka GM 12 weeks Dry ralny Plant helght Plant helght Dry rainy
“ Uit | BT wesks | mevantad | wiermeol | masrainian | ool | ooterme
{kg/ha} (e} {kg /ha) GM 12 weeks {cms} {cms) of plant helght
17502 Leucaena leucocephala 12667 34 2933 153 98 154 17
] 18700 Cajanus cayan 11800 168 6133 18 132 155 11
17403 Flemingia microphylla 10867 540 5600 20 103 97 g3 |
3001 Codarrocalix groides 7500 40 7800 a2 101 63 76
185186 Cralylia argentea - 10 - -
Mean 10940 67 5418 63 108 119 12
fMin Max 5600-22000 10-188 200 9200 40 0 50-153 61 192 23
sp® 6310 15 2687 137 o7 23 a8
CV % ® 58 23 50 218 25 18 31
LSD Ecotype 5% 16022 34 5988 453 59 58 13
Corr coelf with plant height 12 weeks (Estab ) 016 ns - 040 ns 36 ns 067 * 042 ns -
Corr coeft with DM 12 weeks max ramfall 052 ns 040 ns o64* 010 ns DE2 ns
R —



