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PREFACE

Research on common bean conducted by national programmes in Africa in coordination
with CIAT is documented in three series of publications containing: the proceedings of
workshops; reports of regional activities; and reprints of journal articles.

Here (CIAT African Occasional Publications Series No. 14), we present our summary
and interpretation of the results from the second African Bean Yield and Adaptation Nurseries,
carried out between 1988 and 1991. The nurseries were initiated with several objectives:
foremost was to establish the basis of an international trials network to facilitate the exchange
of common bean cultivars among national programunes; important also was to attempt to classify
environments to develop more efficient evaluation strategies and interpret genotypic performance
in terms of environmental features.

The data from AFBYAN I were reported in Parts 3A and 3B of this series {Smithson,
1990; Smithson and Grisiey, 1992).

The trials were conducted by national programme staff. Regional organisation was due
to: the CIAT Regional Programme on Beans in Eastern Africa, Debre Zeit, Ethiopia; the
Southern African Development Coordination Conference/Centro Internacional de Agricultura
Tropical (SADCC/CIAT) Regional Programme on Beans in Southern Africa, Arusha, Tanzania
(the bean component of the Grain Legume Improvement Programme of the Southern African
Centre for Cooperation in Agricuitural Research and Training (SACCAR)); and the Reseau
Regional pour I’Amelioration du Haricot dans la Region des Grands Lacs, Butare, Rwanda.
Funding was provided by: national programmes; the Canadian International Development
Agency (CIDA); the Swiss Development Corporation (SDC): and the United States Agency for
International Development (USAID).

Further information on research activities on bean in Africa that are part of these projects
is available from:

Pan-Africa Coordinator, CIAT Regional Programme on Beans in Eastern Africa, P.O. Box
23294, Dar es Salaam, Tanzania.

Regional Coordinator, SADCC/CIAT Regional Programme on Beans in Southern Africa, P.O.
Box 2704, Arusha, Tanzania.

Coordinateur Regional, CIAT, Programme Regional pour I"Amelioration du Haricot dans la
Region des Grands Lacs, B.P. 259, Butare, Rwanda.
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INTRODUCTION

The original objectives of the African Bean Yield and Adaptation Nursery (AFBYAN)
were: to establish the basis of a regional nursery network; to facilitate exchange of promising
materials; to aid in classification of ecological zones; and to interpret variation in performance
of genotypes in terms of physical and biotic factors.

The first series of trials (AFBYAN I) was reported in CIAT African Occasional Papers
Nos. 3A and 3B. This series made some progress towards the attainment of the objectives. The
nuclei of regional trial series were established in eastern and southern Africa, expanding into
over 25 AFBYAN II trials. Promising materials were exchanged, two of them being already
released for cultivation in Uganda.

In AFBYAN I, environments accounted for most of the variation in seed yields and other
plant characters and clustering according to seed yields apportioned most of this variation
between rather than within ciusters. There was evidence that soil fertility and reproductive
period rainfall were the most important environmental features. However, It was not possible
to define ecological zones, arguably because of the small number of trials and imprecision of
environmental data.

Clustering genotypes according to.seed yields also substantially reduced the within cluster
variation and distinguished groups differing principally in plant type and seed size. Stability
characteristics were also related to plant type. Genotypes diverging most from environmental
indices fell in the indeterminate bush and spreading groups and so their responses differed from
determinate genotypes. Because environmental indices would have been heavily weighted by
the larger number of determinate genotypes in the trials, we can conclude only that the two
groups differed in stability and not that determinate plant types are more stable than
indeterminate genotypes (Smithson and Gridley, 1991). G 2816 and Carioca diverged
conspicuously from the other genotypes, whilst Red Wolaita, Black Dessie and T-3 and Kirundo,
Kilyumukwe, A 197 and Muhinga fell in relatively compact groups, which reacted differently
to other genotypes. .

The 25 genotypes composing AFBYAN 11 included 13 of the entries from AFBYAN I,
chosen for their diversity and performance, and 12 new contributions from national programmes
in eastern and southern Africa. Data were received from 29 trials grown in 12 countries
between 1988 and 1991. In this report, we use these data to examine the relationships among
the genotypes and environments of AFBYAN I1.



MATERIALS AND METHODS
Genotypes

The origins and characteristics of the 25 genotypes included in AFBYAN II are
summarised in Table 1. The 13 chosen from AFBYAN [ are indicated by asterisks in the table.
The AFBYAN 1 entries, Black Dessie and T 3 were omitted because they were similar in
performance to Red Wolaita; PVA 1272, T 23, Kabanima, Rubona 5, PVA 880 and PVA 563
because they were similar to K 20 and Calima in seed and plant type; and Mbala Local,
Urubonobono, Kirundo and Muhinga because of inferior performance. The 12 new entries are:
three each contributed from Ethiopia (Ex-Rico 23, A 176, 997-CH-173), Kenya (GLP 24, GLP
1004, GLPx 92) and Mozambique (INIA 10, INIA 12 and HF 465-63-1); and one each from
Burundi (A 410), Rwanda (Ubusosera 6) and Zaire (A 370). AFBYAN Ilthus includes a more
diverse range of genotypes and a more even spread of seed and plant types than AFBYAN L

Environments

The 29 environments from which data were obtained are fisted in Table 2, together with
selected environmental features considered to be imporiant for bean growth, development and
yield. They include: latitudes, altitudes, sowing dates and photoperiods {all of phenological
importance); soil ranks (SR) (on a scale of 1-10, where 1 is the least and 10 the most fertile);
and disease index (DI) (mean of five largest mean disease scores in each environment) to provide
a measure of disease severity.

The soil ranks were derived from soil chemical and physical soil analyses of samples
from trial sites (Tables 3 and 4). Scores were allotted to each soil as shown in Table 5 and used
to rank the soils in order of fertility (Table 6).

Rainfall and temperature data during the vegetative (sowing to flowering) and
reproductive (flowering to maturity) periods and rainfall during one month prior to sowing are
shown in Table 7. These data were recorded during actual growing seasons except in a few
cases (indicated by asterisks) where temperatures were long term records.

Soil and weather information were not received from Arivonimamo in Madagascar and
Machache in Lesotho and there was no soils data from Gwebi in Zimbabwe and the Great Lakes
region sites, so these trials were omitted from regression analyses. Maximum and minimum
temperature data were not available for Kachwekano (Uganda) and Mabughai (Tanzania).

Nonetheless, the available environments provide a much greater range of conditions than
AFBYAN I with: day lengths at sowing from 11.98 (Mabughai in Tanzania) to 13.22 (Maseru
in Lesotho) hours; total rainfall during the growing season from 202 (Uitkomst in Namibia) to
1344 (Pawe in Fthiopia) mm; and mean temperatures from 15.0 (Mabughai) to 24.2°C
{Miwaleni), both in Tanzania.



Experimental design and layout

The experimental design and layout and the data collected were as for AFBYAN 1.
Briefly the trials were 5 x 5 triple lattices with three replicates and plot sizes of 4 rows of 4 m
length, the centre two of which were used for data collection. The crops were grown according
to local practice, including time of sowing, spacing and fertilizer application.

Data collection

The plant character data requested were: canopy beight and per cent ground cover at
flowering (the latter was converted to cm of canopy width to derive the variable canopy size,
the product of canopy height and width); the number of days to flowering and to maturity; stand
count at harvest; and disease scores. Seed yields were recorded and the yield components
(pods/m?, seeds/pod and seed size) were estimated from a sample of 30 pods from each plot,
Threshing percentages calculated from the pod samples enabled the detection and correction of
cases of misweighing. Stand counts at harvest are presented as stands/m’ for comparison among
environments. Seeds/pod are presented as seeds/100 pods and seed size as g/1000 seeds to
eliminate decimal points. Diseases were scored on a scale of 1-9, where 1 indicates absence and
G most severe (complete defoliation or plant mortality). None of the above data were collected
in all environments, so combined analyses are based on different sets and numbers of trials.

Data analysis
The methods of analysis used were:

Individual trials. Analyses of variance were computed for data from individual environments.
The correlations and multiple regressions of yield with other plant characters and disease
reactions were also computed using values predicted from the substitution of dummy variables
for replicates and entries. This reduces the effects of character association specific to these
variables. Note that none of the data were transformed, so that non-normality and heterogeneity
could prejudice interpretation of the resulits.

Pooled analysis of variance. Pooled analysis of variance was computed for each variable in
the form of a split plot analysis with replicates as main plots and genotypes as sub-plots. The
denominator for the F test of the E mean square was the pooled reps and reps x E terms, The
G mean square was tested against the G x E mean square and the G x E mean square against
the sub-plot error term.

Cluster analysis. Environments and genotypes were clustered by two-way classificatory
analyses of seed yields using Ward's (1963) agglomerative, hierarchical minimum variance
method and the E, G and G x E interaction sums of squares were partitioned into components
due to the variation among and within clusters in the manner of Byth e al. (1976). See Everitt
(1980) for a summary of methods of cluster analysis.



Stability analysis. The stability of seed yields was explored using the method of Eberhart and
Russell (1966) by which the mean yield of each genotype in each environment are regressed on
indices derived from the environment mean yields. The significance of the divergence of each
regression coefficient (b) from unity is determined by comparison with the standard error of the
deviations from regression by standard 't’ tests. The significance of the deviation from
regression is tested by comparison of their deviation mean squares with the pooled error mean
square by means of 'F’ tests.

Multiple regression. Multiple regressions of plant characteristics on various combinations of
environmental variables were investigated using the model:

Y=a+bX +b2X + ... +bX +e

where: Y represents an individual plant character variable; a is the Y axis iniercept; b,-b, are
the regression coefficients of the environmental variables X,-X ; and e is the error. The b values
estimate the change in the plant character for every unit change in each environmental variable.
Each regression is associated with a coefficient of determination (R?) which measures the
proportion of the total variation accounted for by the regression.

The general procedure was as foliows. First, correlations among all possible
environmental variables were computed and one member of each of the pairs of variables that
were very highly correlated was rejected, as large correlations are known to distort the results
of multiple regression analyses. Plant characters of individual genotypes in each environment
were then regressed on the remaining eight environmental variables, omitting those variables that
were obviously inappropriate such as soil rank, reproductive rainfall and disease index in the
case of days to flower. Finally, the regressions were repeated omitting the variables for which
none of the regression coefficients were significantly greater than zero. The variables involved
are identified below in the section on multiple regression. The effects of environments on
disease severity were explored by regressing the score of the most susceptible genotype to each
disease in each environment on environmental variables.



RESULTS AND DISCUSSION

Approach

The data presented are from tests of 25 common bean genotypes in AFBY ANs (II) grown
in 28 environments in 12 countries in Africa between 1988 and 1991. Wortmann and Allen
(1994) have recently devised a classification of bean growing areas in Africa and listed their
characteristics and constraints. While the AFBYAN II trials represent only a small sample of
these environments and the genotypes grown in them, they afford a much wider spread than
AFBYAN I and should enable a more reliable interpretation of performance.

Analysis of G x E interaction in variety trial series is usually restricted to combined
amalysis of variance of seed yields foflowed, at best by the application of some form of stability
analysis, most commonly by regressing the yields of individual genotypes on environmental
mean yields. Combined analysis of variance merely estimates the relative contributions of
environments (E), genotypes (G) and the G x E interaction to the total variation. It does not
pretend to examine the sources of the interactions, which is extremely difficult when more than
very few genotypes are testexi in several environments. The stability analysis advances
understanding by partitioning the G x E variance into components due to regression on
environment yields and the deviations of the yields of individual genotypes from regression but
it does not identify the causes of these effects and can be misleading as the parameters derived
vary with the genotypes and the environments in which they are tested. In the following, we
apply the above procedures, but also explore the possibility of acquiring a better understanding
of the nature and causes of the interactions that occur when a set of genotypes is grown in a
diverse series of environments by the use of less conventional methods of analysis.

Firstly, we compute analyses of variance of individual trials and correlations and multiple
regressions of yield with plant characters and disease scores. Correlations and regressions from
individual trials can benotoriously misleading but lend greater credence if they are consistent
across environments. Secondly, we apply cluster analysis to group environments and genotypes
according to their sced vields. An important benefit of clustering is to facilititate identification
of the sources and nature of interactions by considerably reducing the size of the two-way matrix
of genotypes and environments. Cluster analysis ought also to provide a basis for grouping
environments and genotypes for more efficient testing.

G x E interactions arise from differences in response of genotypes to the environment.
The effects of the biotic and physical environment on crop phenology, physiology and
morphology are comparatively weil understood but the nature and importance of the factors
operating in specific crop:environment systems are difficult to establish. Here, we first attempt
to relate the genotype groups formed by cluster analysis of seed yields to the stability parameters
of the genotypes. Then, we compute multiple regressions to identify the factors which
contribute most to the variation in the yields and other characteristics of individual genotypes
across environments. Presumably, only those environmental features to which genotypes
respond differently contribute to G x E interaction: those features to which genotypes respond
similarly will make no contribution, irrespective of the magnitudes of their effects. Also the
members of the same genotype group formed by cluster analysis should respond similarly (and



differently from other groups) to the environmental features contributing to G x E interaction.
Environment and plant variables

As indicated in the AFBYAN 1 report, the set of environment and crop variables
requested represented a balance between comprehensiveness and feasibility. All measure
features associated with seed yields either directly or indirectly, through their effects on plant
characters which contribute to yield. Daylength (and change in daylength) and temperature are
indirectly associated with yields through their effects on time to flowering and maturity.
Temperature also affects yields through its effects on disease and insect incidence and severity
and evapotranspiration. Soil fertility, rainfall and disease severity are expected to have both
direct and indirect effects on seed yields.

The environmental information requested from each site included: altitude, latitude and
sowing date; soil chemical and physical data (in most cases we received soil samples and
arranged for soil analysis at NRI or Wye College); and daily records of maximum and minimum
temperature and rainfall from sowing to maturity and rainfall during the month prior to sowing.
From these we ranked soils in order of fertility and derived rainfall totals and mean temperatures
during presowing, vegetative and reproductive periods of crop growth, daylength at sowing and
change in daylength during the month after sowing. We also included plant stand as an
environmental variable, since sowing densities varied among environments, and derived three
indices of disease severity from disease scores.

Plant characters contributing directly to yield include plant stand, disease severity (in
susceptible genotypes) and the yield components, pod number, seeds/pod and seed size, and
indirectly, crop growth and time to flowering and maturity. We used the product of canopy
height and canopy width (canopy size) as a measure of crop growth. Canopy size is a better
indicator of crop growth than the usual vigour score, which is not only subjective but also
provides no comparison among environments. Obviously, total dry matter at some stage after
flowering would have been an even better measure but drying facilities were inadequate at most
sites. Conventional measurements of other plant characters were used as they were considered
satisfactory.

Not all variables were recorded at some sites but, rather than eliminate those
environments lacking complete data and lose information, we based each analysis on all
environments with the necessary data. Thus, combined analysis of variance of seed yields
involves data from 27 environments while stability parameters and cluster analysis for seed
yields include an additional trial (MOS9S) for which we received only mean yields. Similarly
only 16 environments were involved in combined analyses of canopy sizes and 17 for pod
numbers and seeds/pod. Multiple regressions were based on fewer environments because soils
data and disease scores were not available in all cases. As a result, while we avoid discarding
useft.. information, some analyses are not strictly comparable. With this proviso, we will now
consider what these analyses can tell us about the relationships among yield, other plant
characters and environment.



Individual trials

Tables 8-58 show mean values for plant characters and disease scores of each genotype
in individual trials, together with their overall means, standard errors and coefficients of
variation. Plant characters and disease scores are summarised in separate tables, so there are
two tables for those trials where diseases were rated. Columns for plant characters that were
not recorded have been left blank. Data from environments in eastern Africa are in Tables 8-29;
southern Africa data can be found in Tables 30-52; and data from the Great Lakes are in Tables
53-58, These tables are included for the information of cooperators and require no further
explanation.

Correlations between yield and other plant characters anxd disease scores in individual
environments are shown in Tables 59 (eastern Africa), 60 (southern Africa) and 61 (Great
Lakes) and corresponding coefficients from their regressions in Tables 62-64. Yield was
correlated with plant stand in 17 out of 26 environments, increasing by up to 267 kg/ha (in
MELS89) for every additional stand/m?.

Yield was significantly correlated with canopy height and canopy width in more than haif
of the environments where the characters were recorded. The majority of the correlations were
positive, so better yields tended to be produced from vegetatively larger crops (yield increased
by up to 81 kg/ha for every additional cm of height and 89 kg/ha for each additional cm of
width, both at Awassa in 1989). Such relationships are not inevitable as poor yields can be
associated with continuing vegetative growth in indeterminate genotypes. Negative correlations
between yield and canopy size were observed in a few cases in AFBYAN II and these tended
to be concentrated in higher latitude environments where flowering was delayed, vegetative
growth prolonged and yields reduced in photoperiod sensitive genotypes. Time to flowering and
maturity were significantly correlated with seed yield in half of the 26 environments where they
were recorded. Yields improved with earlier flowering or maturity (by up to 170 kg/ha
(ALES0) with each day less to flowering and up to 168 kg/ha (GWE91) with each day less to
maturity} in about two thirds of these cases, mostly in southern Africa, and with later flowering
or maturity in the remainder. Earlier flowering and maturity can be expected to favour yield
when rainfall is deficient but may be deleterious when rainfall is ample. In these trials, there
was o obvious relationship between amounts of rainfall and the magnitude and direction of the
correlations but distribution of rainfall will also be important.

Ninety five disease scores were conducted in 23 trials. Diseases were not rated at
Uitkomst in Namibia, Miwaleni in Tanzania and Gwebi in Zimbabwe and at Huoambo in Angola
they were recorded only present or absent. At Uitkomst and Miwaleni, cooperators indicated
that disease incidence was insufficient to score. Bean stem maggot and nematodes were
recorded only at Lichinga in Mozambique. Where correlations between yield and disease were
significant, they were usually (but not always) negative. CBB was most common (scored in al)
environments in eastern Africa and 18 out of all 25 environments). Rust and BCMV were
scored in 13 environments, ALS in 11 environments and anthracnose in 10 environments. With
BCMYV in MELSS, seed yields increased by 1274 kg/ha with each unit decrease in disease score
but this is an aberrant result and responses in other environments and to other diseases were
much smaller.



Assuming the absence of scores for a disease in trials where other diseases were scored
indicates that particular disease to be absent or unimportant, observations were made of 4 total
of 12 different diseases in 26 environments. Diseases were therefore considered sufficiently
important to score in less than one third of the 312 possible disease:environment combinations
and were significantly negative in only 23 cases. In addition, in some cases responses were
positive, so yields improved as disease became more severe. The reasons for this are unclear
but correlations and regressions in individual environments provide little support for the notion
that discases are important constrainis {0 common bean yields in this series of trials.

Pods/m” were significantly and positively correlated with yields in all but one of the
environments in which they were recorded (yields increased by 5-12 kg/ha for every additional
pod/m?®) and is clearly the most important determinant of seed yields, Seeds/pod were
significantly correlated with yield in 7 out of 17 environments. All the significant correlations
were positive so yields increased with increasing numbers of seeds per pod (by up to 6 kg/ha
for each additional seed/100 pods). Seed size was significantly correlated with yields in only
four environments (three positive and one negative), so is not an important determinant of seed
yield.

Plant characters and disease scores accounted for up to 79% of the variation in seed
yields in individual trials, R? being significantly greater than zero in all but two trials (Tables
62-64). Yield components accounted for up to 93% of the variation in seed yields in individual
trials, R* being significant in all trials where the three components were recorded.

Pooled analysis of variance

Pooled analyses of variance showed that environments mean squares were significantly
greater than the error mean squares for all characters except white mould score and genotype
mean squares for all except anthracnose, web blight and white mould scores (Table 65). G x
E mean squares were significantly greater than the errors for all characteristics so genotypes did
not perform similarly across environments.

In general, environments accounted for the major part of the total variation followed by
the G x E interaction and then genotypes which accounted for relatively minor proportions of
the variation (Table 66). The exceptions were the yield components, pod number, seeds/pod and
seed size and some of the discase scores. The greater genotypic contributions of the yield
components reflects the greater heritability of these characters compared with the other plant
characters associated with yield. |

For disease scores, environmental contributions tended to be less because only those
environments where a disease was present were included in the combined analysis and random
errors were greater because of variable and often low scores. The magnitudes of the G x E
interactions reflect the specialisation of the pathogens to some extent, being greater for BCMV,
rust and anthracnose than for ascochyta blight, floury leaf spot and CBB.



For plant stand, differences among environments arose mainly from the sparser sowing densities
in trials in Uganda, which were about half those used elsewhere, due to wider spacing between
and within rows. There is a case for re-examination of sowing practices in Uganda with a view
to increasing sowing densities. Seedling emergence and plant survival were evidently depressed
by flooding at Miwaleni, root rots at Lichinga, termites at Uitkomst and halo blight and black
root in Lesotho trials and at Gwebi.

Combined tables of means across environments for each of the plant characters and
disease ratings are summarised in Tables 67-86 together with S.Es. of trial, genotype and
interaction means and C.Vs. At this point, we will consider only the environment and genotype
means as all but the most drastic interactions are impossible to interpret with data from 25
genotypes in up to 27 environments.

Canopy heights. Canopy heights were measured in 18 environments (Table 67). They ranged
between 53.8 cm in MELSS in Ethiopia and 22.7 cm in UIT91 in Namibia. G 2816 (35.5 cm)
and Ikinimba (36.7 cm) were the shortest genotypes and G 12470 (46.1 cm) was the tallest,

Canopy widths., Canopy widths were recorded in 20 environments (Table 68). They were
widest in two trials (BKO9F and BK19F) at Bukalasa in Uganda and in SEL90 in Tanzania (over
50 cm) and narrowest in LIC90 in Mozambique (21.7 cm) and MACS89 in Lesotho (22.7 cm).
Differences among genotypes were less pronounced. ZPv 292 (30.3 cm) exhibited the narrowest
canopy and Nain de Kyondo (39.9 cm), the widest.

Canopy sizes. Canopy sizes were calculable for 16 environments (Table 69). The largest
canopies occurred in the two Bukalasa trials (BKO9F and BK19F) (2617 and 2746 cm?) and the
smallest in UIT91 (427 cm?). Among genotypes, ZPv292 (1228 cm?) had the smallest canopy
and G 12470 (1750 ¢m?) the largest.

Days to flowering. Days to flowering were recorded in 26 environments (Table 70). Flowering
was earliest in PAWS9 in Ethiopia (34.1 days) and latest at Kachwekano in Uganda and
Machache and Maserua in Lesotho (all around 60 days or more). ZPv 292 was the earliest
genotype to flower (39.3 days) and Nain de Kyondo was the latest (52.7 days).

Days to maturity, Days to maturity were recorded in 25 environments (Table 71). They did
not correspond completely with days to flowering. One trial at Kachwekano and the three in
Lesotho all took over 100 days to mature but MAB90 in Tanzania (111.7 days) and Kisozi in
Zaire (128.1 days) were also among the late-maturing environments. Among genotypes, Calima
{85.3 days) matured the earliest and G 13671 (98.4 days) matured the latest.

Stands/m?. Stands were counted at harvest in 26 environments (Table 72). They were fewest
in the six trials in Uganda (at Bukalasa, Kachwekano and Kawanda) and in UIT91 in Namibia.
Otherwise, stands were more than 20/m? at Melkassa in Ethiopia, in SEL91 in Tanzania, in
MBAS89 in Zambia and in MOSOF in Zaire. Differences among genotypes were very much
smaller, ranging from 14.5 (Red Wolaita, GLP 24, Kilyumukwe and G 12470) to 16.6
{XAN 76).



Yield components. Pod samples were processed in 17 environments. Pods/m? ranged from
23.4 in UIT91 in Namibia to over 200 in MELS9 (Ethiopia) (Table 73). Ex-Rico 23 (189.7/n?)
produced the most pods and G 12470 (74.0) the least. Seeds/pods were fewest in MIW90
(Tanzania) and most numerous in PAW89 in Ethiopia (Table 74). Among genotypes, K 20
(322/100 pods) produced the fewest seeds/pod and Carioca (502) produced the most. Seed sizes
ranged from 254 g/1000 seeds in KAWS9 to 393 g in KACSS (Table 75). Ex-Rico 23 was
smallest seeded (180 g) and A 197 had the largest seeds (518 g).

Seed yields. Seed yields were recorded in 27 environments (Table 76). The heaviest yield was
produced in MELS8 (over 3 t/ha) and the smallest in UIT91 (273 kg/ha). Among genotypes,
Red Wolaita (944 kg/ha) produced the smallest yield and XAN 76 (1634 kg/ha) produced the
heaviest. There were spectacular interactions for seed yields - the genotypes, GLPx 92,
Ikinimba, G 13671 and G 2816, produced no yield in Lesotho because they flowered too late.

Disease scores. Anthracnose was recorded in nine environments (Table 77) but was never
severe, with a maximum mean score of 2.75 in KCI19F. Differences among genotypes were
small and no genotype was completely disease-free. Angular leaf spot was recorded in 11
environments (Table 78). Mean scores ranged up to 5.2 in KAWSS. Again, no genotype was
completely disease-free, the best being XAN 76, with a score of 2. Ascochyta blight was rated
in 9 environments (Table 79). The maximum mean score was 7.64 in MBA89 in Zambia.
Differences among genotypes were small, ranging from 2.95 t0 4.71. Floury leaf spot was
recorded in only four environments (Table 80) and was never severe. Rust was most widespread
of the fungal diseases, being rated in 12 environments (Table 81). Scores were characterised
by conspicuous differences in reactions within environments but overall, no genotype was
completely free of the disease. The best was XAN 76, with a mean score of 1.46. Other fungal
diseases (web blight and white mould) were relatively rare, though web blight was severe in
PAWSY (score 5.80) and GAN9F (6.64), both lowland environments (Tables 82 and 83}, For
web blight, mean disease scores among genotypes ranged from 3.44 in XAN 76 to 6.56 in
Carioca.

Common bacterial blight was the most widespread of all the diseases, being recorded in
17 environments (Table 84). The disease was most severe {mean score 5.63) in BKOSF in
Uganda. Differences among genotypes were small ranging from 2.70 in Nain de Kyondo to
2,91 in INIA 12. Halo blight was rated in 7 environments (Table 85). Mean scores ranged up
to 4.41 in MACR9 in Lesotho. There were significant differences among genotypes in individual
environments but no genotype was completely disease-free. Mean genotype scores ranged from
1.62 in XAN 76 to 3.76 in INIA 10. BCMV was observed in 12 environments (Table 86},
mean scores ranging up to 3.63 in KISOF in Zaire. Despite spectacular differences within
environments, mean genotype scores were quite similar - XAN 76 (1.80) had the smallest score
and Ubososera 6 (2.97) the largest.

Cluster analysis
Cluster analysis of seed yields distinguished 12 environment (ECGs) and 10 genotype

(GCG:) clusters (Table 87; Figures 1 and 2). Their means are shown in Table 88 and
hierarchical partitioning of the variation among and within clusters in Table 89.
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Clustering accounted for 97.8% of the variation among environments and 89.2% of that
among genotypes, eliminating almost all of the variation within both environment and genotype
clusters. Clustering also accounted for 72.7% of the E x G and 75.8% of the G x E interactions
but the Within E Groups x Genotypes Mean Square was significant, arising from interactions
involving all the environmental clusters except ECGs § and 10. There was also significant
variation within all but GCG 1 x environmenis.

Clustering was related both to environment mean yield and differential genotype
responses. The major discontinuity involved ECGs 1-9 (mean yields 543-1992 kg/ha) and ECGs
10-12 (2318-3095 kg/ha). There was overlap between the members of ECG 1, 2 and 9 and
ECGs 3, 5 and 6 which must be attributable to differential genotype responses. Otherwise, even
groups which fused early were distinguished by differences in mean yields. ECGs 2 and §
comprised the three environments in Lesotho (MAS88, MAC89 and MAS89) in which four
genotypes flowered too late to produce seed because of their sensitivity to photoperiod. The
Lesotho trials in 1989 (ECG 2) appeared to separate from the trial in 1988 (ECG 8) due to
differences in mean yield and to the behaviour of GCGs 6 and 7 which were conspicuously
superior to most other genotypes in 1989 but not in 1988.

Two of the three trials at Kachwekano occurred in the same cluster, as did two trials at
Melkassa and two at Bukalasa., Otherwise, apart from the Lesotho trials, there was no obvious
relationship between clusters and environment characteristics. The two trials at Selian in
Tanzania fell in separate clusters and the trial at Kawanda appeared in a different cluster from
the trials at Bukalasa, which is only a few kilometers from and very similar in environment to
Kawanda. Some of these discrepancies may arise from seasonal differences but note that ECG
4 grouped environments with latitudes as diverse 1.23° (Kachwekano) and 13.30° (Lichinga),
altitades of 1100 and 2200 m, soil ranks of 3 and 10, rainfalls of 221 and 1344 mm and
temperatures of 13.9 and 22.4°C, so cluster analysis of seed yields evidently
provides little basis for stratification of environments for testing purposes.

The major discontinuity among genotypes involved GCGs 9 and 10, which comprised
the four genotypes (GLPx 92, Ikinimba, G 13671 and G 2816) that produced no yield in
Lesotho, compared with the remaining genotypes, which then separated into two groups differing
in mean yield. However, there was complete overlap of the yields of GCGs 9 and 10 with those
of GCGs 2, 5, 6 and 7, so response patterns were much more important in defining clusters of
genotypes than in grouping environments. Although they failed to produce vields in Lesotho,
the components of GCGs 9 and 10 produced heavier yields than any of the other genotypes in
ECGs 7 (SEL91), 10 (Melkassa) and 12 (Alemaya) and all but one in ECG 3 (Huambo, SELS0
and Mbala).

Unilike AFBYAN 1, the clustering was not consistently associated with plant type, seed
size or origin. The four components of GCG 7 (Carioca, A 370, A 410 and XAN 76) all had
small or medium size seeds and were of Plant Type 2 or 3. GCG 5 comprised A 176 and
Ex-Rico 23, both of which had small seeds, were of Plant Type 2a and have recently been
released for cultivation in Ethiopia. Ikinimba, G 13671 and GLPx 92 (GCG 9) have
medium-sized to large seeds and are all Plant Type 3, but their grouping presumably owes more
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to their response to photoperiod than to their morphology. INIA 10 and INIA 12, which are
currently cultivated in Mozambique, clustered together in GCGs 1 and 2 but the five Plant Type
I genotypes (K 20, G 12470, A 197, GLP 1004 and Calima) fell in separate groups except K
20 and G 12470, which were in GCG 1. Note though, that these were selected on account of
their occurrence in separate groups in AFBYAN 1, so they are apparently diverse in attributes
other than plant type and seed size.

Stability parameters

Regression coefficients (b), coefficients of determination () and standard errors of
deviations from regression (s,) for the 25 genotypes are shown in Table 90. In this and
subsequent tables, the genotypes have been rearranged to conform with the cluster analyses to
facilitate identification of features associated with the clusters. There were significant
differences among genotypes in their regressions on the environmentat index. The regressions
accounted for most of the variation (78-97%) in all genotypes but deviations from regression
were significantly greater than the error in several genotypes.

The regression coefficients of genotypes in GCGs 1-4 tended to be less than unity, six
of them significantly so, while those of GCGs 5-10 were similar to or greater than unity, though
only one (GLPx 92) was significant. The regression coefficients of genotypes in GCG 4
(Ubososera 6 and Red Wolaita) were conspicuously smaller than those of the other genotypes
except K 20 and INIA 10 (GCG 1) and HF 465-63-1 (GCG 2). Similarly significant deviations
from regression were concentrated in GCGs 4 (Nain de Kyondo), 6 (ZPv 92 and GLP 1004),
8 (997 CH 173}, 9 (GLPx 92, Ikinimba and G 13671) and 10 (G 2816), so differences in
stability characteristics may explain at least some of the interactions between genotypes and
environments.

Multiple regressions

Large correlations (highlighted in bold in Table 91) were found: between latitude and
daylength (89%); between altitude and all the temperature variables (71-91%); among all the
temperature variables (48-96%); between soil class and soil rank (96%); and among the three
disease indices (62-94%). Based on these correlations the ning variables, stand/m? at harvest,
daylength, change in daylength, presowing, vegetative and reproductive period rainfall, mean
temperature, soil rank and the disease index derived from the five largest scores were selected
to be independent variables. For simplicity, these variables will from hereon be referred to as
stand, daylength, change in daylength, presowing, vegetative and reproductive rainfall,
temperature, soil fertitity and disease,

The coefficients and the R? values for each of the plant characters (dependent variables)
(after omission of the environmenta! variables that were all non-significant) are shown in Tables
92 and 94-99.

Seed yield. Vegetative rainfall was omitted from the final regression. R’ values ranged from

46 to 67% and were all significantly greater than zero (P<0.001) (Table 92). The coefficients
for stand were positive and significant in all genotypes - yields increased by 72.1 (Red Wolaita)
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to 158.5 (GLP 1004) kg/ha for each additional stand but, since most genotypes responded
similarly, this variable was apparently little implicated in the clustering. The coefficients for
disease severity were all positive (i.e. yields increased as diseases became more severe) and most
of them were significant. Yields tended to increase with improving soil fertility and longer days
and to decrease with heavier presowing and reproductive rainfall and lengthening days.
Responses to temperature were inconsistent.

The pattern of responses to environments differed among GCGs. Group responses are
classified greater than {+), equal to (=) or less than the means of the b coefficients of each
environmental variable, according to the approximate standard errors of the b coefficients (Table
93). Responses differed among cluster groups. For example, the yields of GCG 1 appeared to
be less affected by stand, reproductive rainfall and day length than most other GCGs but more
affected by presowing rainfall.

Also, members of the same cluster tended to behave similarly. For example the
coefficients of members of GCG 1 for presowing rainfall are all small and non-significant while
those for GCGs 6 and 8 are all larger and mostly significant. The losses in yield are much
greater in response to change in day length in GCGs 9 and 10 and much less in GCGs 2 and 3.
Similar associations can be observed for temperature, where responses of some GCGs are
positive and others negative, and other variables. Note also that larger responses tend to be
concentrated in GCGs 4-10 and smaller responses in GCGs 1-3. Differences in the patterns of
response {0 environmental variables therefore offer some explanation for the compositions of the
clusters and presumably the G x E interactions.

Canopy size. Neither stand/m’ nor disease appeared important for the determination of canopy
size and were omitted from the second regression calculation. R* values were relatively uniform
across genotypes, ranging from 53 to 76%, all of them being significantly greater than zero
{P<0.001) (Table 94). Canopy sizes were larger in environments with more fertile soils,
heavier presowing rainfall, warmer temperatures and longer and lengthening days. Temperature
and daylength would presumably affect canopy size through their effects on time to flowering
and maturity. Canopy size decreased in environments with heavier vegetative and reproductive
rainfall, suggesting that rainfall was not deficient in these trials.

As with seed yields, responses differed among GCGs. The canopy sizes of GCGs 3
and 9 appeared to be less affected by environment and those of GCG2 4, 5 and 10 more
affected. There was greater diversity within groups than with seed yields but this would be
expected as the clustering was based on yields and canopy sizes were not measured in some
environments notably those in Lesotho, which had contributed most to G x E interactions.

Days to flowering. Only temperature, day length and change in day length were included in
the regression equation since these are known to be the principal determinants of time to flower.
All three showed significant effects on one or more genotypes. The regressions accounted for
58-81% of the variation in time to flower, all the R? values being significantly greater than zero
(P<0.001) (Table 95)., Temperature and daylength alone accounted for only 40-69% of the
variation, so the extent 1o which days were shortening or lengthening during the month after
sowing was obviously important especially with members of GCGs 9 and 10.
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As expected, flowering was expedited in warmer environments with shorter and
shortening days. Genotype responses were conspicuously different, the times to flowering of
the four members of GCGs 9 and 10 being substantially delayed in environments with longer
and lengthening days. These features account for the failure of the members of these clusters
to yield in environments in Lesotho and their early separation from other genotypes by cluster
analysis. GCGs 4, 7, 9 and 10 tended to be more responsive to temperature and GCG 3 tended
1o be less sensitive to environment than other genotype clusters. The response patterns of
members of the same group were quite similar, indicating the regulation of time to flower
through temperature and daylength to be an important contributor to G x E interaction.

Days to maturity. Stand and disease were omitted from the initial regression calculations.
Vegetative rainfall was subsequently also omitted because of absence of significant genotype
responses, R? values were relatively variable, accounting for 45-85% of the variation and being
largest in GCGs 9 and 10 (Table 96). All were again significantly greater than zero (P <0.001).

As with time to flower, time to maturity was shorter in warmer temperatures and longer
with longer and lengthening days. It increased with improved soil fertility and presowing
rainfall and shortened with increasing rainfall during the reproductive period. These responses
accord with expectation except for reproductive period rainfail which could, however, expedite
maturity by improving podfifl.

The responses of GCGs 9 and 10 were conspicucusly different from those of the other
GCGs. They matured much later as soil fertility improved, presowing rainfall increased and in
longer and lengthening days; and much earlier with increasing reproductive rainfall. The
responses of other cluster groups were less than average to one or more of the environmental
variables. Within group responses were again quite similar, so time to maturity was probably
an important component of the G x E interaction for seed yields, through the effects of soil
fertility, rainfall, temperature and daylength,

Pod number. There were significant effects of all the environmental variables on pod number
in one or more genotypes (Table 97). The regressions accounted for 53-83% of the total
variation within genotypes, tending to be smaller in GCGs 1 and 4 than in the other clusters.

More pods were harvested in environments with better plant stands, poorer soils, less
vegetative rainfall, warmer temperatures, longer and lengthening days and less severe disease.
Relationships with presowing and vegetative rainfall were small and inconsistent.

Clusters exhibited distinct patterns of response. Nain de Kyondo (GCG 3) was among
the most or the least responsive genotypes to all environmenta! variables. Red Wolaita tended
1o be less responsive than other genotypes. As with seed yields, the greatest responses appeared
to be concentrated in GCGs 4-10. Within GCGs, responses tended to be less consistent than
with seed yields but as with canopy sizes, yield components were estimated in relatively few
environments, notably omitting the Lesotho trials.

Seeds/pod. There were significant effects of all variables on seeds/pod in one or more
genotypes (Table 98) but the regressions accounted for only 10-69% of the variation within
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genotypes and were non-significant in five cases. There were more seeds/pod in environments
with better presowing and reproductive rainfall, warmer temperatures and longer and lengthening
days and fewer with heavier vegetative rainfall. The effecis of plant stand, soil fertility and
disease severity were small and inconsistent.

The responses of Nain de Kyondo (GCG 4), 997-CH-173 (GCG &) and GCG 9 to
environmental variables tended to be above or below average but those of most genotypes were
about average and not particularly consistent within clusters, so the regression did not
correspond well with the results of the cluster analysis.

Seed size. All variables but disease index affected seed size. R’ values were very diverse,
ranging from 12 to 75% (Table 100). They were smaliest in GCGs 3, 4, 7, 8 and 9 and largest
in GCGs 2, 6 and 10 and were quite consistent within clusters. Relationships with
environmental variables were small and inconsistent.

Disease incidence and severity. Regressions of mean disease scores of the most susceptible
genotype to each disease on environmental variables accounted for significant proportions of the
variation in anthracnose (85%), angular leaf spot (71 %), ascochyta blight (56 %), floury leaf spot
(58%) and rust (76%) (Table 101). Anthracnose, ascochyta blight and rust were more severe
in environments with cooler temperatures and floury leaf spot in warmer temperatures; angular
leaf spot and floury leaf spot were less severe when vegetative rainfall was heavier; anthracnose
and angular leaf spot were more severe where days were shorter. The bacterial (common
bacterial and halo blight) and viral (BCMV) diseases were widespread but their severities
appeared unaffected by environment. Other diseases were too localised for the regressions to
be meaningful.
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SUMMARY AND CONCLUSIONS

In individual environments, heavier yields were generally obtained from better stands of
larger plants that flowered and matured earlier. Among yield components, pod number was the
best determinant of yield, which was sometimes positively correlated with seeds/pod and rarely
with seed size. There was little evidence that diseases were deleterious to seed yield.

Combined analysis of variance illustrated the overriding contributions of differences
among environments and G x E interactions to the total variation of most plant characters and
disease scores, emphasising the importance of understanding the environmental factors involved.
Genotypes accounted for minor proportions of variation, except for seeds/pod and seed size,
because of their greater heritabilities. Disease scores were often small and highly variable and
differences among environments were smaller. Genotype differences were also small and G x
E interactions tended to be larger with more specialised pathogens.

Cluster analysis of seed yields defined 12 environment and 10 genotype groups.
Differences among groups accounted for almost all the variation among environments and
genotypes and most of the E x G and G x E interactions, merely demonstrating the effectiveness
of the clustering. There was still, however, significant residual variation within E x G groups.
Environment clusters appeared to be based chiefly on differences in mean yields while
differences in response to environments accounted for the genotype groupings. Reduction of the
two-way matrix facilitated inspection of interactions, which appeared to arise mainly from
differences in responses of GCGs 9 and 10 to ECGs 2 and 8 compared with 3, 7 and 12,

There was no obvious association between environment groupings and environmental
features. In some cases, the same locations fell in different clusters, presumably because of
seasonal differences or the operation of unrecognised environmental effects. Whatever the
reason, environmental characteristics did not appear to have obvious associations with G x E
interactions in these trials. There was some relationship of genotype groupings with plant type,
seed size and region of adaptation but this was not so cbvious as in AFBYAN 1. Stability
parameters of genotypes were in close agreement with genotype clusters, so may partially
explain the grouping and G x E interaction.

Therc were large correlations among environmental variables, Knowledge of these
relaiionships enabled the exclusion of variables that would have distorted muliiple regressions
twough collinearity. The knowledge may also help to rationalise the collection of environmental
data. In this set of environments for example, latitude could have substituted for daylength and
altitude for temperature and mean growing season temperature adequately represented
maximum, minimum and temperatures during different growth stages. Correlations between the
two measures of soil fertility and among the three disease indices were also large, even though
the derivation of both these variables requires further attention.

Yields were heavier in environments with better plant stands and more fertile soils. The
former was associated with more pods and the latter with larger canopy size. In general, seed
yields, canopy sizes and yield components were either little affected or decreased as rainfall
became heavier, especially during the reproductive period, so lack of rainfall did not appear to
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constrain growth and yield in these trials.

The effects of temperature and daylength on yield must be considered in relation to times
to flowering and maturity. Times to flowering and maturity were shorter and yields larger in
warmer temperatures and shorter and shortening days. These relationships are consistent with
expected flowering responses of common bean to temperature and daylength and to the tendency
for heavier yields with earlier flowering and maturity in individual trials.

Seed yields were larger in environments where diseases were more severe. Pod numbers
were fewer where diseases were more severe but otherwise, regression analysis provides no
evidence that diseases were deleterious to yield in these trials. This relationship reflects the
complexity of relationships among yield, other plant characters and environments and/or the
statistical objections listed below. Environmental variables accounted for less of the variation
in seeds/pod and seed size than in other plant characters. This is somewhat surprising as
seeds/pod and seed size are phenotypically and genetically less complex than yield for example,
but may reflect their greater heritability and the compensatory mechanisms that operate among
yield components. The relationships of anthracnose, ascochyta blight, rust and floury leaf spot
with temperature accorded well with observations of the distributions of these diseases.

For seed yields, patterns of response to environments tended to vary more among than
within GCGs, suggesting an explanation for the groupings and therefore, a basis for G x E
interaction. The yield of Red Wolaita (GCG 3) appeared to respond little to environment, as
did its canopy size and time to flowering. In AFBYAN I, Red Wolaita formed a distinct cluster
with Black Dessie and T 3 (also small-seeded facultative climbers), which fused relatively early
and differed conspicuously from other GCGs in its responses to environment.

GCGs 9 (Ikinimba, G 13671 and GLPx 92) and 10 (G 2816) also exhibited very different
responses to environment than other GCGs, notably in their times to flowering and maturity.
Their members flowered much later than all other genotypes in longer and lengthening days and
flowered earlier, together with GCGs 4 (Nain de Kyondo) and 7 (Carioca, A 370, A 410 and
XAN 76) in warmer temperatures. In Lesotho environments, the delay in flowering of GCGs
9 and 10 reduced their yields to zero. In other environments (ECGs 3, 7 and 12), GCGs 9 and
10 produced heavier yields than other genotypes. Although AFBYAN I environments included
a much smaller range of latitudes and the daylength variables were not included in regressions,
G 2816 was the sole member of a distinctive cluster and G 13671 grouped separately with
genotypes that were omitted from AFBYAN I1.

Our results are in agreement with those of White and Masaya (1991) who examined the
effects of daylength and temperature on time to flowering of entries in CIAT international bean
trials from 1976 to 1982. They found that daylength and temperature accounted for 27-72% of
the variation in time to flowering of individual entries and that flowering was generally hastened
by warmer temperatures. Among the genotypes which were also included in AFBYAN II,
Carioca and Ex-Rico 23 were day-neutral and Calima was intermediate in response to
photoperiod. White and Laing (1989) also found Carioca to be day-neutral and Calima to be
intermediate in artificially extended days in Colombia. In the same study, GLP 24 (which did
not appear to respond to photoperiod in AFBYAN II) was found to be highly sensitive. The
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reasons for this discrepancy are not clear but The extended daylength (18 hours) of White and
Laing (1989) was much longer then the daylengths encountered in AFBYAN II. Note that
Summerfield e# al. (1991) advocate the examination of flowering responses in terms of rate of
progress towards flowering, which exhibits close linear relationships with mean daily
temperature and photoperiod from sowing to flowering in all crops which have been investigated
including common bean. We are in the process of applying this analysis to the AFBYAN
flowering data.

Cur conclusions must obviously be treated with caution. Untransformed data were used
and may lack normality and homogeneity {especially where they are scores or ranks) but biases
may not be too large and there can be risks in using transformed data. We used linear
regression analysis, so non-linear associations will be undetected. Multiple regressions can also
be distorted by collinearity. In these analyses, we omitted one of each pair of variables that
were highly correlated but significant correlations remain (for example, between disease and
reproductive rainfally. The inclusion of variables that are themselves associated with some
combinations of the others can also affect results. Here, plant stand was included as an
independent variable to reduce the effects of sowing density and plant loss and the disease index
to estimate the effects of diseases on yield and both may be affected by other independent
variables.

Further, we have observed that the addition of variables with large effects can cause
appreciable increases in R? and drastic changes in the coefficients of other independent variables.
However, the addition of independent variables of smali effect made little difference to the
regression coefficients associated with the other independent variables or to R%. The introduction
of additional variables is therefore, less likely to affect regression coefficients where existing
variables already account for a large proportion of the total variation. Here, R? values ranged
up to 87% (for time to flowering of some genotypes) but were as small as 10% for seed size.
Where R? is small, deviations from regression must be due to independent variables not included
in the regression or to random varjation. Environmental features not assessed in these trials
were bean stem maggot and weed infestation, both of which seriously constrain bean yields in
Africa. These variables may well have accounted for much of the residual variation and ought
to be collected in future.

What is always abundantly clear is the overwhelming nature of the contributions of
environments and G x E interactions to the variation in most plant characters. Conventional
statistical procedures adequately describe and measure these effects but contribute little to
understanding their nature and causes. Here, we used correlation and regression methods to
examine the relationships among yield and other plant characters. Cluster analysis then defined
environment and genotype groups and attempted to relate the groupings to known features and
environmental responses. The clustering satisfactorily minimised the variation among
environments and among genotypes but environment clusters showed little relationship with
known environment features. Differences in plant type, seed size, origin and stability
parameters explained genotype groupings to some extent. Environmental variables accounted
for significant proportions of the variation in most plant characteristics and patierns of responses
to environmental features corresponded well with genotype clusters and provided a basis for G
x E interactions. Notably, interactions involving the seed yields of GCGs 9 and 10 with

18



environments traced to the effects of daylength on time to flowering. Patterns of response of
other genotypes were less dramatic but may be as real and deserving of further investigation.
Determination of priorities and formulation of correct breeding objectives requires recognition
of the principal environmental constraints to production: understanding of the ways in which
other plant characteristics influence seed yields enables development of effective selection
procedures: establishment of appropriate testing strategies necessitates knowledge of the
distributions of major environmental features. All depend on understanding of the relationships
among yield, plant characters and environments. The application of multivariate techniques to
analysis of seis of relevant plant and environment information from trials such as the present
series provides a possible approach to improving our understanding of these relationships.
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: Table 1. Contributing countries, sources and characteristics of entries in
; AFBYAN II between 1988 and 1991.
Sead types
Other Contyipuoting @00 meceermmammmees Plant
Entyries identities countries Souxces  Sizes Colours type
Red Wolaita® - Ethicpia Ethiopia 8 Red 3b
Bx-Rieco 22 Awash 1 Ethiopia Colombia 8 White 2a
A 176 Roba Ethiopia CIAT g Cream-beige 2a
997-CH-173 Ethicpia CIAT M Cream 2b
K 20" Nambale Uganda Uganda L Red/white fleck 1
GLP 24 Kenya Kenya M Red 3
GLP 1004 Hwezi Moja Kenya Kenya L Purple mottle 1
gLFx 92 Mwitemania Kenya Kenya L white/browm fleck 3
Zpe 2927 Gayaza 8 Zambla Uganda L Purple mottle 13
Carioca’ - Zambia Brazil & Brown/cream striped 2k
INIA 10 Mozambigue Mozambigue M Cream
INIA 12 Mozambique Mozambique M Cream
HF 465-63-1 Mozambique Mozambigue § Cream
Calima’ - Burundi Colombia L Red/cream £leck 1
Ikinimba’ Rwanda Rwanda ¥ Black 3
tbugosera 6 Rwarcda Rwanda s Brown
A 197 Ikinyange Rwanda CIAT L Cream 3
A 370 Zaire CIRY § Dark brpown 3
A 410 Khaki Burundi CIAT M Brown 3
Kilyumukwe® Rwarnda Rwanda L Purple 2
Nain de Eyondd' Zaire Zaire & ¥nite 3
G 13571° Japones Rwanda Hexico L Craam/black fleck 3
G 2818 Flor de Mays Rwanda Mexico s Cream 3
G 1z470° Paru 14-2 Rwanda Ecuador L purple/whicte fleck 1
XAR 78° BAC 76 Rwanda CIAT s Cream 2

* genotypes included in AFBYAN II; S, M and L indicates weight of seeds/100 g

less than 25, 25-40 and greater than 40, respectively.
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Table 2. Environments in which AFBYAN II was grown between 18B8§ and 1591.

e A e e M e e R L U R W L s M RM E M WG AN R R WA R e Ee R e e Em WA Wr E mm M e R M T M M E e R W e P W T Em e WA Mm e A e me e R o w e e

ENVITON- = m e e e e e e e M e m Ak A MM MMM L e MM C e
ments Countyies LAT ALT 8R 8D DL CDL DI

Eastern Africa

ALE %0 Ethiopia 9.33N 2000 6 16 Jul 12.63 -.18 2.53
AWh 835 Bthiopia 7.13N 1700 7 1 Jul 12.53 -0.10 4.60
MEIL:. 88 Ethicpia B.42H 1550 7 5 Jul 12.858 -0,12 2.80
MEL 88 Ethiopia g8.42N 1550 7 3 Jul 12.60 ~-3,13 2.06
PAW BS Ethiopia 12,008 1100 8 12 Jul 12.78 -0.23 1.33
ARI g0 Madagascar 18.633 1330 n i Dec n n n
BKO 8F Uganda 4.57TN 1188 7 6 Apr 12.12 0.02 6.00
BK1L 9F Uganda 0.57N 1196 7 6 Apr  12.12 0.02 5,93
XAO 885 Uganda 1.238 2200 9 T Oet 12.313 0.03 4.80
KCo SF Uganda 1.238 2260 g 17 Mar 12.12 -D.03 4.80
KC1l &F Uganda 1.238 2200 9 17 Mar 12.12 ~-0.03 4. .60
KAW 88 Uganda g.%7TH 1136 6 20 Sep 12.312 -0.02 6.2C
Southern Africa

HUA 89 Angoela 12,278 1700 2 5 Nov i2.60 623 n
MAC 89 Lesotho 29.425 n n 9 Nav 13,43 0,53 3.47
MAS 88 Legotho 29,348 1510 6 31 Cct 13.22 B.63 2.07
MAS B89 Lesotho 2%.308 1510 6 139 Qct 12.88 0.78 3.40
LIC a¢ Mozambigque 13.3408 1560 4 23 Feb 12.45 -0.33 4 .00
U 91 Namibia 19.508 1500 5 5 Feb 12.92 -0.50 1.00
LAM %0 Tanzania 3.278 1164 10 26 Mar 12.10 -§.08 4.00
MARB 90 Tanzania 4.5G08 1590 3 26 Apr 11.98 -6.08 3.73
MIW 20 Tanzania 3,428 850 B 23 Mar 12.31 -3, 08 1.00
SEL 30 Tanzania 3.338 1387 8 285 Mar 12.08 ~-0.08 3.67
SEL 91 Tanzania 3.338 1387 S 13 Apr 12.45 ~-53.05 2.67
MBA 889 Zambia 8.858 1673 i 18 Jan 12.57 ~0.20 3.47
GWE 91 Zimbabwe 17.738 1488 n 10 Jan 13.13 -3, 36 n
Gieat Lakes

KIs s$8 Burundi 3.588 2155 n 22 Mar 12.12 -0.,10 7T.20
MOS 9F Burundi 4.08C5 1250 n 3 Hov 12.27 0,08 3.87
MOS 9S8 Burundi 4.008 1259 n n n n n
GAaN SF Zaire &.758 780 n 2 Feb 12.40 «-(.16 3.53
LA - 1z “eude {%); ALT = altitude {masl); SR = soil rank; SD = sowing date;
P = davig-aty {(hr] at sowing; CDL = change in daylength in first wonth {(hx);
L. = 7+ o4, 2 index; n = no information
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Table 3. Chemical analysis of soils of sites where AFBYAN IT trials were grown
batween 1988 and 1991.

Meg/Loo g
% S e R & pom Source
Location pH o.M N CEC 3 Ha Ca Mg  Base 4
Basterns Africa
Alemaya 7.7 0.38 ©.98 17.% 0.8 .1 2%.2 2.2 160 13 HRI
Awasa 6.7 2.1  ©.14  20.9 3.2 0.4 13.2 2.9 -7 4 "
Melkasa 8.0 1.21  £.13  23.4 5.4 0.4 22.3 3.7 100 14 #
Pawe 5.7 2.37  6.2% 2713 0.4 0.1 13.3 §.0 72 38 #
fukalasa 5.5 3.97  0.1% 18.% 0.8 0.1 12.7 2.9 89 5 “
Kachwekanc g.2 4.21  ©0.30 17.3 1.6 0.1 108.9 3.3 160 25 ®
Kawanda 6.4 2,32 0.14  11.7 0.3 0.¢ 1.3 1.5 81 4 »
Southern Africa
stuambo S.0{4.4}° - ©.163 - 3.60 - 6.60 0.23 38.8° 4.%% Station
Maseru 5.8 0.87 ©0.0% 5.1 0.4 ©.2 3.9 1.3 94 23 HRI
Lichinga 5.3 2.1 ¢.2 1.0 0.62 ©0.1% 3.68 0.15 40.3  Station
Uitkomst 7.6 0.41  0.03 2.0 0.2 6.1 5.0 9.9 100 16 BRI
Lambo 6.5 2.4 0.2 28.8 2.63  n.ow 17.28 3.08 83 50.2 Wye
#abughai 5.3 4.8 0.5% .28 0.52 ©.31 3.84 0.4% 4.75 4.0 Station
Miwaleni 8.2 1.87 £.13 49.5 1.2 0.9 6.1 17.% 100 38 KRT
Selian 7.0 3.3%  0.17 32.4 £.6 0.3 1%.6 4.1 54 26 RRI
Mbala 5.1 1.20 ©.07 3.2 0.2 8.2 0.7 0.2 Y] 4 NRY
Pin CaCl,; ® ALl+4H = 2.46; ? BMP = 7.0 {?)
Table 4. Physical analysis of soils of gites where AFBYAN IY trials were grown
hbetween 1988 and 19%91.
Yercentages
Coarse Fine

Location gand sand 8ilt Clay

Eastern Africa

Alemaya 10 53 11 26

Awasa ié 28 1] 28

Melkasa i1 28 35 26

Pawe 2 & 24 &8

Bukalasa 14 28 18 40

Kachwekano 17 20 1% 44

Kawanda 186 28 11 48

Southern aAfrica

Huambo 16 16 10 58

Hagery 3 78 4 15

Lichinga 24 35 15 26

Uitkomst T 18 72 1 g

Miwaleni 2 5 28 €9

Selian & 39 30 28

Mbala 37 41 4 18
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Table 5. Scores for important soil chemical analysis data of soilg from
sites where AFBYAN Il trials were grown between 1388 and 15891,

e e e E an Wk e e o E S W WM A e M ae W M e ke I e e W e em W W W e e A R W T e A N e W W e W e R W W A W W

e A A e D R A W W e e B AR MR M o e e BE MK W e e e B e e e S e W e

Analysis 1 2 3 4 5
pH <5/ 5-5.8/ 5,856/ §-7 -
»8.58 B-8.8 -8
N (%)} <0,1 0.1-0.2 0.2 - -
K {(meg/100g9) <0.15 0.15-0.3 0.3-0.6 »0.6 -
Mg (meq/100g} <0,2 0.2-0.4 0.4-0.8 »>0.8 -
Base gaturation (¥} <20 20-40 40-60 60-80 >80
P {ppm} <10 11-18 16-25 26-45 »46
Table 6. Boil fertility classes of sites where AFBYAN II trials were grown

between 1988 and 1991,

o n e o W o e e wn e e M W e e e i Wb MM e am e e e e e e b W He me e wb E M m m W e W e e

Bastern Africa

Alemaya 3 1 4 4 5 2 3.17 g
Awasa 4 2 4 4 5 1 3.33 7
Melikasa 3 2 4 4 5 2 3.33 7
Bawe 3 3 3 4 4 4 3.50 8
Bukalasa 4 2 4 4 5 1 3.33 7
Kachwekano 4 3 4 4 5 3 3.83 9
Kawanda 4 2 3 4 5 1 3.17 &
Southern Africa

Huawbo “ 2 3 2 pd 1 2.00 2z
Maseru 3 1 3 4 5 3 3.17 &
Lichinga 2 3 4 1 n 4 2.80 4
Uitkomst 3 i 2 4 5 3 3.00 g
Lambo 4 3 4 4 5 & 4.17 i¢
Mabughai 2 3 3 3 3 1 2.50 3
Miwaleni 2 2 4 4 5 4 3.50 g
Selian 4 2 4 4 5 4 3.83 9
Mbala 1 i 1 1 1 1 1.08 1
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: Table 7. Rainfall and temperature data for environments where AFBYAN II was
{ grown between 1988 and 1991, '

. Rainfall {om ) Maximum Minimum Mean
E BErivd+ 0 meddm e asusismamas  wessmmmmmmmmmmmm mmmmmemmemme e~ emememem——-o-——
. ronment.a P8 ve RP F8 VP RP F& vP RP Fs vP RP FS

Eagtern Afvica

: ALE 90 64 201 4% 314 23.6 23.6 23.8 12.8 9.8 11.3 8.2 1.7 17.5
1 AWM B9 1631 106 177 444 24.4 25.5 25.¢0 12.% 12.4 12.6 18.7 1%9.0 1i&.8
) MEL 88 69 255 225 549 5.4 26.5 26.0 16.5 15.4 16.0 2%.9 20.9 21.0
MEL, B9 85 187 280 552 6.5 26.6 26,8 15.% 14.7% 15.3 2:1.2 20.7 20.9
PoW 89 2892 399 656 1344 2F.¢ 28.0 27.6 17.3 ir.¢ 17.1 2.2 22.8 22.4
BKO 9¥° 237 168 g0 493 26.8 26.0 268.4 16.7 16.¢ 16.4 1.8 20.8 21.3
) BK1L 9%’ 237 166 50 493 6.8 26,0 26.4 16,7 16.6 16.4 21.8 20.@ 21.3
2 KAC 88' 187 55 46 288 n n n n i n 15.% 1%.4 15.%
KCOo 9B 2% 189 €8 286 n ] n i n i 15.2 1s.1 1%.2

KC1 9F” 23 139 &8 288 n ) n 4 n n 15.2 15.1 15.2
KAW 8g" 153 133 16l 452 27.2 37.4 27.3 16.3 16.1 16.2 1.8 2:.8 z21.8

Southern Afyrica

: HUA a8 64 415 237 736 4.8 24.7 R24.8 14.7 14.3 14.% 3.8 1%.8 19.7
: MAC &5 n n n n n o n ] n n n n n
MRS BR &5 132 108 365 3. 2%.% 23.7 10.% 14.4 12.1 i€.6 19.8 17.%8
: MAS 8% 65 182 148 368 26.8 6.7 286.4 12.2 14.% 13.: 18.2 28.6 18.8
4 LIT 80 179 M 194 849 25.3 24.% 8.3 i5.6 14.¢ 13.6 20.4 19.B 20.0
. UIT 81 8%  io3 ¢ 202 27.2 24.% R&.% 17,5 16.3 17.¢€ 2.4 21.4 22.¢
&M 50 102 89 e 221 27.8 24.1 25.8 16.9 16.5% 15.7 22.4 20.2 21.3
MAB 80 337 1€4 ¢ Sse1 el 1 1 o4 1 11 16.0 14.0 18.0

MIR 20 149 560 24 733 R.T 28.2° 28.0 i%9.6 18.% 1%.3 24.7 323.8 24.2
SEL 90 157 287 16 670 4.3 22.% 23.8 6.4 14.6 15.4 28.7 18.8 1%.¢
SEL 31 133 141 7 281 25.1 22.8 23.9 i8.0 15.8 16.8 2i.6 1%.3 20.4
MBA B9 237 238 253 7128 3.0 24.2 236 4.8 13.8 14.7 17.9 18.2 18.1
GWE 917 41 288 &8 405 8.7 2B.2 5.5 5.4 12.5 14.¢ 1.7 18.3 1%.¢

Great Lakes
% KIg 9% 260G 334 82 638 zZ1.0 21.1 Zi.1 1¢.8 7.7 5.3 4.4 13.1%1 13.%
MOS 87 66 169 %31 768 27.6 26.8 37.2 16.4 16.2 £.3 2.0 1.6 1.8
: Mog 9s8° n n n n i n 1 n i 1 28.¢ 1%.% 13.8
£ GRN 2F 137 237 18D 3555 29,1 2%.} 29.2 18.9 18.1 18.90 23.6 23.7 23 %

: P83 = presowing pericd {(one month prior to sowingl;
! VP = vegetative peried {sowing to flowering):

RP = reproductive pericd {flowering to maturity);

7 FS§ = full season (sowing to maturity):

: * = remperabture data long term averages; n = no data

E
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Table 8, Agronomic and yield data of entrmes in AFBYAN II at Alemaya in 19380,

Canopy Canopy Barvest Thyesh- Seeds/ Weight/ Seed

height width stand ing Pods/ 190 10040 yield
Entries {om) {em) DFF i’ o % w pods seeds{g} (kg/ha}
Red wolaita 43.90 36.7 42.3 13.9 54.0 185 938
BEx-Rize 23 44.3 38.3 41.7 15.1 23,7 176 2210
A 178 48.7 3g.3 46.3 1.1 52,7 178 1785
997-{H-173 48.3 40.0 42.0 18.9 33.3 274 ZB41
K 20 42.3 36.7 38.7 16.5 $3.3 394 1722
GLP 24 52.3 38.3 43.0 17.58 5.3 275 1840
GLP 1004 48.7 38.3 42.3 17.4 91.3 457 3439
GLPx 92 37.9 40.0 44G.7 15.8 54 .0 469 3849
ZPv 292 38.3 33.3 34.7 i8.46 #9.3 541 2376
Carioca 46.7 40.0 43.7 17.7 4.0 188 2328
INIAR 10 40.3 28.3 43.0 12.1 9z .4 387 1716
INIA 12 41.8 i8.3 38.0 18.¢ B2.0 373 1352
HF 465-63-1 41.7 36.7 41.7 i7.8 54.7 402 1373
Calima 37.7 eB.3 16.7 17.4 42.3 591 2176
Tkinimba 38,0 33.3 39.7 15.1 93.7 428 ZR18
Ubososers § 42 .7 38.3 43.0 37.3 95 .7 219 2054
A 197 41 .3 3.7 38.0 0.0 3.7 55% 2451
A 378 41.0 ig.3 41.0 13.2 97.3 214 iglé
A 410 3B.0 38.3 37.3 15.3 94.0 3685 3094
Kilyumukwe 45,7 3g.3 37.3 17.3 2.7 565 2049
Hain de Xyondo 44.7 40.0 45.3 15.9 100.3 168 1503
G 13871 41.8 40.0 40 .3 18.1 95.7 333 3120
G 2&ie 34.3 38.3 38.3 i6.7 G4.0 403 3900
§ 12470 47.3 0.0 42.3 1.9 85,7 407 1970
EAN 76 40.6 8.3 44 .0 19.7 95.7 171 2572
Hean 4%.6 37.3 4G.% 17.0 4.1 343 2318
8§ E. & 4.40 2 .88 2.44 1.54 4.90 13.7 240.0
LV i} 14.3 13.3 10.3 15.6 1.7 6.8 1.7
Significance N5 H3 X3 NS b bl il
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Table 9. Disease reactions of entries in AFBRYAN II at Alemaya in 1990.

e W A R kel e W W MR W R W W W K s e R W W R M e e e e v

Entries Anth Rust CBEB
Red Wolaita 1.00 5.00 31.87
Ex-Rico 23 1.00 1.33 3.00
A 178 1.00 1,00 3.00
997-CH-173 1.00 1.00 2.87
K 20 1.67 3.33 3.67
GLP 24 1.33 3.87 3.00
GLPE 1004 1.00 3.00 3.00
GLPx 92 1.00 i.00 3.33
ZPv 292 1.00 4.00 3.00
Carioca 1.60 1.33 4.00
INIA 10 1.67 3,00 2.87
INIA 12 1.33 3.00 3.33
HF 465-63-1 1.33 3.33 3.87
Calima 1.67 4.00 3.67
1kinimba 1.00 1.67 3.32
Ubosogera & 1.00 2.67 3.33
A 187 1.67 3.00 3.060
A 370 1.00 1.67 2.67
A 410 1.060 1.386 2.33
Xilyumukwe 1.33 3.33 4.06
Nain de Kyondo 1.00 1.00 3,00
G 13671 1.00 1.00 3.67
G 2816 1.33 1.00 3.00
G 12470 -1.33 4.33 3.00
XAH 716 1.00 1.00 3.00
Mean 1.19 %.35 3.28
5. B, & £.283 G.605 0.252
.V (&) 431.3 43.9 13.3
Significance N8 ok il

e g Wn B e e e AR W e T R W AR e e W W SN e o e W
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Table 10. Agronomic and yield data of entries in AFBYAN II at Awassa in 1988,

Canopy Lanopy Harvest Thresh- Seeds/ Weight/ Seed

height width stand/ ing pods/ 100 1000  yields
Entries {em) {cm) DFF m x| ] w pods  seeds{g) (kg/ha)
Red HWolaita 8.3 5.0 44 .7 1&.8 894.7 773 133.7 527 239 16530
Ex-Rico 23 36.7 35.0 43.0 21.9 80.7 82.2 349.% s02 237 3444
A 17€ 1.7 33.3 4€.13 16.8 83.3 75.9 187.1 560 261 2844
237-CH~173 35.9 3%.0 47.0 20.7 897 1.0 270.4 438 36% 4008
K 20 33.3 33.3 46.17 18.3 490.7 76.5 178.¢ 310 472 2583
QLp 24 33.3 3.3 45.3 18.4 95.0 13.% 12%.% 419 427 2342
GLE 1004 6.7 38.8 48,0 1% .6 86 .7 BO .5 139.1 476 453 2813
GLPx 92 3.7 26.7 41.7 20.1 9.0 B4.1 192.7 426 431 k¥4
Zbv 282 36,7 25.8 42.3 20.8 8% .0 3.6 123.8 3483 473 2267
Carioca 3%.40 .3 43.3 16.8 83.4 8.5 202.2 459 243 2414
INIA 10 30.0 33.3 44.0 20.6 846 .7 78.9 144.% 380 444 2438
INTL 12 31.% 33.3 47.7 20.% 9.0 7.1 141.7 361 542 2783
HF 465-831-1 33.3 33.3 £3.7 0.4 5y .7 843 .7 203.5 388 383 3418
Calima 31.7 8.3 45,3 15.1 88.3 BE.7 120.0 357 581 2538
Ikinimba 28.3 30.8¢ A5 .3 20.4 88.3 B84 .8 128.9 498 373 2220
Ubcaogera & 33.3 36.7 44.0 18.3 $3.7 7.1 197,90 500 28BS 21789
B 137 35,0 28.3 46.3 18.7 91.0 6.6 1686.% 352 510 25%8
A3 31,7 36.7 42.7 ie.p 5.0 75.1 166 .7 5id 327 274%
A 410 31.7 30,0 43.7 18.% 88.3 80.5 154.0 478 317 2333
Kilyumukws 42.0 28.3 42.7 21.4 88.3 73.6 122.% 373 571 7573
Nairn de Eyondo 41.7 A0.4 45.3 20.6 8.0 74.1 329 .% 473 263 3%40
G 13871 31,7 3%5.8 43.7 16.9 917 68.8 167 .8 420 332 2822
G Z8lé6 33.3 8.3 41.3 i7.9 52.3 86.7 187.6 474 332 2471
G 12479 38.3 30.4 47.0 171.6 35.7 5.0 160.% 408 424 2747
XnH 18 35.¢ 35.8 46 .0 20.8% 97.3 81.% £11.5% 526 363 3237
Mean 33.8 3z2.1 44.7 19.3 51.4 78.4 178.1 442 389 2788
5. E. ¢ 2.78 2.22 1.83 106 1.82 4.37 27,33 45,13 1.2 387.9
C.Y (%) 14.2 1z.8 7.1 5.5 3.4 3.7 26.5 18.2 22.8 22.8
Significance NS o NS . ek Hs Lk * L b
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Table 11. Digeage reactions of entries in AFBYAN II at Awassa in 19895.

Entries ALS Alt Rust FLS CEB BCMV
Red Wolaita 3.33 1.00 3.312 2.00¢ 2.00 4.33
Ex-Rico 23 1.33 2.00 1.00 2.33 1.00 1.06
A 178 1.00 3.00 .00 2.33 £.00 1.4
997-CH-173 i1.67 2.00 1.00 2.33 1.33 1.00
K 20 3.6% 1.00 1.00 1.00 2.00 1.00
GLP 24 1.67 1.67 1.00 1.33 2.00 2.00
GLE? 1004 1.00 1.008 1.00 1.00 2.67 1.00
GLPx 392 1.00 2.00 2.33 3.00 2.67 1.00
Zpvy 382 5.67 1.00 1.00 1.00 2.33 1.0¢
Carioca 1.00 1.67 1.00 1.67 3.67 1.00
INIA 10 4 .33 2,67 1.00 1.33 1.00 1.60
INIA 12 2.67 2.33 1.00C 2.32 1.33 1.040
HF 465-63-1 1.00 1.67 1.33 1.33 2.33 1.00
Calima 3.33 1.00 1.00 1.87 1.00 1,900
Ikinimba 1.00 2.33 1.00 1.33 2.00 1.400
Ubososera 6 1.0G6 1.480 1.67 1.87 3.33 1.48¢
A 197 3.00 2.33 1.00 2.00 1.33 1.90¢
A 370 1.00 1.00 1.400 2.67 2.060 1.00
A 410 3.33 3.00 1.460 2.67 1.00 1.00
Kilyumukwe 2.67 1.0¢0 1.00 3.00 1.33 1.00
Nain de Kyondo 1.00 1.00 1.00 1.67 1.33 1.00

G 13671 2.00 4,00 1.00 2.67 1.7 1.40
G 2816 1.00 5.87 1.00 3.87 1.67 1.40
G 12470 1.00 1.67 1.00 1.87 1.00 1.80
XAN 78 1.80 1.00 1.00 1.87 1.00 1.60
Mean 2.03 1.82 1.1% 1.97 1.80 1.17
5.E. & 0.606 0.654 0,380 0.594 (0.54¢ 0.212
C.V (%) 51.8 £9.0 1.1 52.2 51.9 31.3

Significance LS 21 ko k * ok NE * L3 23
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Table 12. Agronomic and yield data of entries in AFBYAN II at Melkassa in 1988.

Canogy Cancpy Harvest Thregh- Seeds Weight/ Beed

height  width stand/ ing Pods/ 100 1000  yields
Entries {m) {cm} DFF ol oM ¥ m2 pods seeds{g} (kg/hal
Red Wolaita 51.7 0.0 43.7 20.4 24.0 232 4042
Ex~RBico 23 58.3 21.7 39.3 20.1 85,3 185 3217
A 176 %3.3 0.0 4z.7 21.¢6 Ra.7 187 3294
397-CH-173 56,7 36.7 8.0 22.9 87.4 k3113 4109
K 2o 53.13 33.3 38.0 21.4 86.3 445 2548
GLE 24 58.3 40.0 41.3 0.8 g6.0 isl1 2933
gLy 31004 5&.7 3g.0 3%.0 22.7 B1.3 429 3108
GLEx 92 48.3 28.3 34.7 21.8 £31.13 489 4248
EPv 292 51.7 35.0 35.3 21.8 g3.0 535 3174
Caricca 56,7 33.3 43.3 22.8 84.3 240 3627
INIA 10 3.3 33.3 36.0 22.4 85.7 420 2265
INIA 12 %5.0 38.3 3£€.0 21.4 84.0 435 24513
HF 46%-63-1 %1.7 33.3 45.0 20.4 82.0 183 298%
Calima Q0.4 34.3 35,3 23.8 B4.7 622 3623
Ikinimba 56.7 3G.0 5.0 20.9 87.0 448 3986
Ubososera 6 55.0 33.3 3%.3 21.@ 87.3 257 2812
A 187 58.3 40.0G 6.0 21.4 84 .3 588 3267
A 379 51.7 26.7 41.7 20.7 2.3 287 34685
A 410 55.0 35.0 36.0 21.4 £3.3 363 3966
Kilyumukwe 46.7 6.7 34.7 i8.8 86.3 534 2128
Wain de Kyondo 58.3 28.% 45 .3 22.8 23.7 238 3267
G 13671 56.7 1.7 47.0 21.1 %1.3 278 3267
G 281¢ 46.3 28.3 36.0 23.2 7.2 392 4671
G 12474 S8.3 40.0 38.7 23.9 92.3 518 2745
XAN 78 45 . & 26,7 A5 .3 22.58 9.7 199 31842
Maan ©3.8 32.3 39.8 21.8 87.4 174 3263
8.E. + 2.60 1.83 .69 0.83 1.566 11.8 247.8
o7 ) 8.3 16.4 3.0 6.% 3.3 5.5 13.2
Significance *n x W w * kW *® N W LA 2 d LE= 4
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Table 13. Disease reactions of entries in AFBYAN II at Melkassa in 1988,

e e W W A L e A MR R R A W R AR K T e W W W W K P e e e e e ek e A A e e

Entries AR CRBB HB BCOMY
Red Wolaita 1.33 3.33 1.67 1.00
Ex-Rico 23 1.00 3.33 2.33 1.00
A 176 1.33 3.33 1.00 31.00
§97-CH-171 1.0¢0 2.33 1.33 1.33
K 206 1.00 2.67 2.67 1.67
GLe 24 1.33 3.00 1.33 1.00
GLP 1004 2.00 3.33 1.33 1.33
GLPx 282 1.00 4.00 1.60 1.00
ZPv 292 1.33 4.33 2.00 1.00
Carioca 1.00 4.00 2.87 1.00
INIA 10 1.00 5.6% 3.33 1.00
INIA 12 1.00 5.33 3.67 1.080
HF 465-83-1 1.33 4.00 1.00 1.00
Calima 1.400 2.33 1.33 1.67
Tkinimba 1.00 5.33 2.33 1.00
Ubosogera & 1.400 31.67 1.560 1.00
A 197 1.00 2.33 1.06 1.00
A 370 1.00 2.00 1.00 1.00
A 410 1.60 4.33 1.60 }1.00
Kilyumukwe 1.33 4,00 2.33 1.00
Nain de Kyondo 2.00 2.33 1.00 1.00
G 13871 1.67 3.00 3.00 1.00
G 28lé 1.04 2.67 1.00 1.00
G 12470 1.67 2.00 1.33 1.800
XAaN 76 1.00 2.67 1.00 1.00
Mean 1.23 3.41 1.71 1.08
5.E. #» 0.318 0.398 0.874 0.137
C.V (%} 45 .4 20.2 68 .4 21.8
Significance NS *wE NS *
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Table 14. »Agronomic and yield data of entyries in AFBYAN II at Mslkagsa in 1989,

----------------------------------------------- W R R T W L R R T H W e e o e = e e e A

Canopy Canopy Harvest Thresh- Seeds/ Weight/ Seed

height  width  DpFP stand/ ing bods/ i00 1ean yields
Entries {cm) {em) o D % w pods  seedslgl (kg/ha}
Red Wolaita $3.3 40.90 41.7 23.8 86.3 4.1 1%6.2 167 262 1848
Bx-Rige 22 50.0 38.3 38.0 23.3 72.% 67.8 347.8 431 212 3140
A 178 63.3 38.3 42.0 2.} 75.3 £3.3 i23.9 509 221 3469
§37-CH-173 46.7 38.3 40.3 21.1 75.¢ 73.2 268.3 5060 274 2655
K 20 BL.7 35.90 38,7 21.4 74.3 69.7 155.3 234 448 2020
GLP 24 5G.40 40 .40 41.7 22.3 76.3 7:.0 133.2 404 330 1730
GLE 1004 50.40 §4.0 8.7 2.8 74.3 72.5 1i80.9 422 424 3201
GLPx 52 45.0 38.3 34.0 22.3 .7 80.8 283.9 373 4348 4630
Zbv 292 45.0 6.7 13.3 18.3 e7.0 67.8 127.4 267 421 1958
Carioca 53.3 40.8 43.7 2.7 6.3 5.3 308.1 533 221 3828
INI&a 39 432.3 44,0 37.8 22.1 T30 73.0 1%54.1 323 178 1858
INIA 12 48,3 36,7 i3 20.4 73.3 €9.4 158.1 426 355 2307
HF 465-63-1 56.7 44.0 43.3 21.5 B1L.7 76.2 245.9 587 182 2808
Calima 48,3 28.3 EL PR 20.5 Fa7 TE .5 150.8 341 820 2668
Ikinimba 4%.0 18.3 33,8 21.8 N ) 8.5 235.¢% 337 395 3673
Uhascaera & so.g 44,0 44.4 0.8 Bi.0 72.9 199.4 440 231 1967
A 297 E5.0 35.0 34,7 23.0 5.0 8.0 1737 301 583 3533
A 370 50.¢ 40.0 40,7 21.2 82.0 76.5 248.5 464 280 3250
A 410 48.3 3%.3 37.3 22.5% Fi.3 77.3 atd. 4 471 289 3897
¥ilyumukwe 50.40 38,7 14.4 26.2 74.0 FL.3 162.8 348 518 2839
Nain de Kyondo §5.0 40.0 42.3 13.7 53 .3 .4 191.9 560 219 2314
G 13871 50.0 44.0 4.0 22.4 BE .7 7H5.0 219,11 448 382 3542
G 2818 45.0 36.7 3.0 23.1 3.0 83.4 236.7 202 395 3551
G 12470 £5.0 40.0 40.G 20.9 B7.7 &§1.6 207.4 a7 376 2884
XA 76 53.3 4¢.90 42.7 3.3 7.0 76.% 324.1 537 1%5 33184
Mean 50.7% 37.6 318.7 Z21.5 77.0 3.8 219.1 429 342 2928
5.B, 1 2,33 1.47 .44 T.57 2,94 2.07 27,30 ig .7 3.8 363 .4
¢V i) B.O 6.8 Z.0 7.8 6.5 §.8 21.8 15.6 11.9 2L.5
signiiicange o ok - W NS * e x ES B 3 LR -k W EE R ] 234
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Table 15. Disease reactions of entries in AFBYAN I at Melkassa in 1989.

______________________

Entries CBB
Red Wolaita 4.67
Ex-Rico 23 5.00
A 176 5.67
987-CH-173 4.67
K 20 5.00
GLP 24 3.67
GLP 1024 4.67
GLPx B2 5.332
ZPv 282 4.00
Carioca 5.00
INIA 10 §.33
INIA 12 &.00
HF 465-63-1 5.67
Calima 3.67
Ikinimba 5.00
Uhososera & £.67
A 197 4.33
A 370 4.00
A 410 .00
Kilyumukwe 5.33
Nain de Kyondo 3.33
G 13871 4.00
G 2B16 5.33
G 12470 4.67
XAN 78 4,33
Mean 4.81
S.E., = 0.572
C.V (%} 20.86

Significance *
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Agronomic and yield data of entries in AFBYAN II at Pawe in 1989,

Canopy  Canopy
width

Table 16.

height
fntries tom}
Red HWolaita 28.3
Ex-Rico 23 37.7
A 118 44.8
387-CH-173 317
K 240 3.7
GLP 24 2.0
GLP 1804 36.0
GLbx ¢2 3.3
Py 292 317
{arioeca 31.0
INIA 10 34.7
INIAN 12 5.0
HF &£5-6£3-1 40.3
Calima 4¢.0
Tkinimba 27.7
Ubcsosera 6 373
A 187 45.0
A 370 iq.7
A 410 il1.¢
Kilvumukwe is5.¢
Hain de Kyondo 36.7
G 13671 33.3
G 2816 3z2.0
G 12479 44.3
XAR 76 2.7
Maan 35.4
5.E. % 2.74
¢V %) 13.5
Significance i
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526 225
506 153
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52% 214
384 323
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455 198
362 374
485 3i4
580 191
3432 443
5%0 234
491 288
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560 181
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Table 17. Diseasge reactions of entries in AFBYAN IT at Pawe in 1989.

Entries WB CBB
Red Wolaita 7.00 4.67
Ex-Rico 23 6.67 5.00
A 176 6.67 4.67
997-CH-173 6.00 5.33
K 20 7.33 5.67
GLP 24 4.33 5,33
GLE 1004 T.67 4,33

GLPx 92 4,00 4.00
2Pv 292 T7.67 5.00
Carioca 6.33 5.00
IMIA 10 7.67 £.33

INIA 12 7.33 &.00
HF 465-63-1 7.33 5.00
Calima 5.67 5.00
ikinimba 4.00 5.00
Ubhososgera 6 5.00 4.00
A 197 4.67 6.00
A 370 4.00 3.867
A 410 &.00 4.33
Kilyumukwe 6.67 5.67
Nain de Kyondo 4.33 4.00
G 13671 4.33 4.67
G 2B1l¢ . 4.33 4 .67
@ 12470 6.67 5.00
XAN 76 3.33 5.00
Mearn 5.80 4.89
8.8, + 3.575 0.641
CLV (%) 17.2 22.7

Significance * ko NS

- - = o e e o e e e m — — o
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Table 18. BAgronomic and vyield data of entries in AFBYAN II (without N} at
Bukalasa in 1989F.

Canopy Cancpy Harvest Thresh~ Seeds/ Weight/ Seed

height  width stand/ ing rods/ .14 1000 yields
Entrieg {em) {em} LFF m? M 2 m2 pods geeds{g) (kg/ha)
Red Wolaita 31.3 50.3 431.8 6.8 84.3 6.3 #38.9 439 1R4 701
Ex-Rico 23 88 .7 53.0 38.7 9.3 79.7 63.7 $65.3 480 152 1833
A 176 &4.0 52.% 46 .7 8.7 9.3 69.1 i68.5 452 228 1846
997-0H-173 43.3 57.7 ig. 0 3.1 80.0 64.2 73.2 388 309 9403
K 29 he.7? 45.0 37.3 9.6 T78.7 £1.3 154.4 E¥L3 363 1709
GLP Z4 43.3 87.7 3s.0 9.0 84.3 £1.5 8¢.3 320 301 775
GLE 1004 58.7 45.0 7.0 13.2 TE.3 €2.7 177.6 167 417 272
GLPxR 92 44.0 53.0 35.3 9.3 8.3 £3.3 85.7 147 447 13289
2Py 292 53.3 4G.3 14.7 iB.a 2.3 TE.2 127.9 447 416 2359
Carioca 43.3 80.0 4%.0 11.9 8.7 §6.48 83.9 451 249 935
INIA o 53.3 47.7 387 11.1 71.3 66,7 114 .4 366 1549 13492
INIA 12 54.0 531.9 38.7 9.4 78.7 55 .4 189.7 118 288 1338
HF 46%-63-1 3.3 5%.7 41.0 11.3 B1.0 £8.% 163.2 485 150 i274
Calima 63.3 45.0 35.% 12.6 78.3 63.7 138.2 363 426 2037
Ikinimba 4C. 06 585.3 35.3 B.6 7.0 3.7 134 .8 isn 348 1811
Ubosogera 6 43.3 54.3 49.3 1.9 88 .7 84.0 39.6 462 218 383
A 197 £4.0 47.7 35.¢ 9.6 BG.7 6B.0 115.6 354 51l 2055
A 370 43,3 55.3 41.0 TG B5.0 66 .4 50.B 409 304 622
A 410 43.3 £9.3 38.2 8.3 79.40 8%.6 88.5 403 156 1259
Kilyumukwe 56.7 53.0 33.8 121 9.7 FG.0 $5.4 iao L34 1895
Nain de Kyonde 4&.7 £0.0 42.0 10.2 84 .7 69.5 150.6 428 ZE8 15406
G 13871 48.4 5G.13 37.7 B.7 81.0 0.8 §1.9 460 328 1007
G 2816 43.3 52.% 3Tt B.7 B1.0 73.2 166.5 426 317 2187
G 12470 66 .7 45.0 38,90 8.9 83.3 &4 .5 £7.3 339 405 911
XAN 78 ZC.0 57.7 41 .0 12.8 B80.3 53.4 228 .4 369 18% 1578
Mean 45.2 51.8 ig.1 9.6 3G.3 66.0 122.4 359 322 1446
S. B, & Z.86 1.%0 0.06 1.18 1.03 4.72 32.37 36.4 27.4 25%0.3
[oIR NS 3 10.1 &.2 2.3 2%.3 2.2 12.4 4%.8 i5.9 14.8 30.0
Significance e * " - &R T X Fro ok NS LR * L L 24 * kR
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Table 19. Diseagse reactions of entries in AFBYAN II (without N) at Bukalasa in
1389F.

e o Em o W e W we M W T WA W A W W W W e W e W v S e e M 6 LS 4L e = e o m e m

T S e e

Red Wolaita 1.00 4.008 6.332 3.33 €.00 .00
Ex-Rico 23 1.400 2.33 6.00 2.6%7 5.67 2.33

A 178 1.60 2.00 &.00 3.80 5.00 2.67
987-CH-173 1.80 4.867 8.67 2.67 4.67 2.33
X 20 1.80 5.33 5.00 4. 600 £.33 6.33
GLP 24 1.900 5.00 5,33 i.00 5.00 6.33
GLP 1004 1.00 5.00 3.33 3.67 .67 3.67
GLPx 82 1.60 &.,00 4.33 3.87 5.67 5.87
Zhv 292 1.00 5.00 £ .67 4.00 &.87 4.67
Carioca 1.00 3.33 4.00 2.6% 4.33 2.00
INIA 10 1.00 4.67 5.00 3.67 & .00 & .00
INIA 12 1.00 5.00 4.67 3.67 6,33 6.33
HF 465-63-1% 1.33 3.67 6.00 3.00 6,33 5.00
Calima 1.006 &.00 6.313 3.33 6£.33 4.67
Ikinimba 1.00 5.867 3.33 3.687 €.00 6.00
Uhososera 6 1.00 3.87 4.00 3.400 5.33 6.33
A 197 1.00 4.33 5.33 3.00 5.00 3.33
A 370 1.00 3.67 4.00 2.67 4.67 2.67
A 410 1.00 3.33 5.00 3.33 5.33 3.00
Kilyumukwe 1.00 4.33 5.67 3.00 €.33 5.33
Nain de Kyondo 1.00 2.00 3.00 2.33 5.00 2.33
G 13671 1.00 3.67. 5.67 3,00 5.7 6,87
G 2816 1.00 3.67 6.33 2.87 5.67 3,00
G 12470 1.00 3.87 5.33 3.00 5,33 6.00
XAN 76 1.00 2.67 4.00 2.33 4.67 2.33
Mean 1.01 4.11 5.0L 3.13 5.88 4.48
8.E. % 0.0686 0.354 ¢.579 0.382 0.335% 0.5853
cv (%) 11.4 14.9 20.0 21.1 10.4 21.4

Significance NS ¥ o ok k¥ bl * %k *h
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Takle 20. Agronomic and yield data of entries in AFBYAN II ({with N} at Bukalasa

in 1989F.

Canopy Canopy Stand Seeds/ Seed Seed

height  width at Pods/ 100 gize yield
Bntries {em) {em) DFF  harvest DM m2 pods  g/1000 {kg/ha}
Red wWolaita 404 4%.0 41.3 7.4 8% .0 52.0 567 197 588
Rx-Rico 23 &0. 1 55.3 18,40 10.6 8.0 253.5 §07 181 2322
A 178 5¢.0 55.3 45.0 12.3 78.0 217.8 536 198 2253
$37-CH-173 43.3 52.%7 37,0 8.4 7%.3 79.6 482 z78 1087
K 29 631.3 47.7 3%.0 11.8 78.0 104 .43 389 352 1589
GLP Z4 %3.3 53.0 3g.2 7.4 86.3 61.2 432 301 ay
GLP 1604 56.7 50.3 37.4 14.% 7%.7 145.8 490 390 2763
GLPX 82 46.7 53.0 35.0 3.8 B1.3 86.7 400 380 1469
Zbv 292 3.3 40.0 4.0 g.4 76.0 127.8 439 421 2356
Cariova B0 .0 5%.7 8.7 2.7 9.0 127.7 55F 222 1487
INIA 10 53,0 47.7 3.3 li.8 I 78.8 408 321 1037
INTA 12 %6 .7 50.3 38,3 B.5 7.7 106.4 375 iss 1438
HF 56.7 5r.7 46.7 16.7 80.7 157.8 827 166 1688
Calisma F0.0 i5.9 34.7 15,3 7.3 142.1 3ég 498 2594
Ikinimba 40.0 57.7 35.% 10.8 78.¢ 117.4 453 332 1786
Ubosonersa 6 50.0 45.0 3.7 4.3 Be.? 32.2 421 218 251
A 197 0.0 47.7 36.90 12.1 80.0 inl1.8 37z 587 2221
A 370 46.7 0.0 46.3 8.2 &7.7 6.2 522 275 1070
A 410 50.10 £5.3 37.3 %.8 78.0 g2.7 423 355 1244
Kilyumukwe 56 .7 47.7 33.6 13.4 9.3 i04.3 41% 467 2036
Nain de Kyondo 50.0 0.0 41.9 8.3 £87.0 131.4 548 200 1443
G 13871 43%.3 531.0 38,7 0.4 82.0 E2.8 413 428 ii0s
G 28l1¢ 46.7 55.3 38.7 15,8 BG.3 183.% 454 3i3 2105
G 12478 70,0 47.7 38.3 10.¢6 81.0 4.0 431 416 1318
XAN ¥% 5.7 BT7.9 40,3 1z.3 80.7 2€5. 6 461 152 2244
Mean 53.2 51.9 7.8 10.7 #0.5 119.7 458 3124 1616
S.E. * 2.97 2.%3 .74 i.82 0.9%7 20.51 31.2 i5.4 203.1
C.¥ {%: 8.7 9.8 1.4 18.7 2.1 9.7 11.8 8.3 23.8
Significance * bk & Wk L2213 e LA 4 LA *kw aw (323
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Table 21.Disease reactions of entries in AFBYAN II {with N} at Bukalaga in 1985F.

e e el I I

Entries Anth ALs FLS Rust CBRB BOMV
Red Wolaita 1.400 4.33 4,67 1.47 6.33 6.33
Ex~Rico 23 1.00 2.33 6.33 2.67 .00 2.33
A 176 1.00 3.00 5,00 2.67 5.00 2.33
997-CH-173 2.00 4.6 6.33 .00 5.00 2.33
K 20 1.00 5.00 5,00 3.67 6.33 4.67
GLP 24 1.00 5.33 5.33 3.67 5.687 &.00
GLF 1004 1.00 4.567 4.00 3.67 6.33 5.00
GLPx 92 1.00 5.67 4.67 4.00 5.67 4.867
ZPv 292 i1.00 1.67 4.33 4.00 €.33 4.33
Carioca 1.00 4.00 5.00 2.87 5.33 2.67
INIA 1O 1.00 4.67 4,67 31.67 £.33 5.67
INIA 12 1.00 4,87 5.00 4.87 6.33 5.67
HF 1.00 2.87 5.33 3.00 5.67 5.00
Calima 1.00 5.33 6.00 3.00 5.67 4.33
Ikinimba 1.33 5.00 3.33 4.00 6.00 5.00
Ubogosera 6 1.00 3.67 5,00 3.87 5.33 5.33
A 187 1.00 4.86% 6.00 4,87 5.33 3.6%
A 370 1.00 4,00 4.33 2.87 5.060 3.00
A 410 1.00 3.87 4.67 2.67 5.33 3.00
Kilyumukwe 1.00 4.00 6.00 3.00 6.33 5.33
Nain de Kyonds 1.00 2.00 3.33 2,00 5.00 2.00
G 13671 1.00 4.00 6.00 3.00 6.33 6.33
G 2816 1.00 4.00 . 6.33 3.32 6.00 4.33
G 12470 1.00 3.33 6,33 3,33 4.67 5.33
XAN 76 1.60 2.33 5.00 Z2.67 4.33 2.67
Mean 1.65 4.07 5.12 3.32 5.63 4.33
S. E. & 0.351 0.334 0,547 0.245% 6.292 0.583%7
TV (%) 34.2 14.2 18.5 iB8.2 8.0 23.9
Signiﬁicangﬁ g & * & E 2 2 * % ¥ ok

W AR G0 G e W ME W e W M W WS ek e e v e e e e T e T W W W W W W R R M SN TR M W W MR T RE S e e A W e e =

39



Takle 22, Agronomic and yield data of entries in AFBYAN II at Kachwekano in

19888,

Cancpy Canopy Harvest Thresh- Seeds/ Weight/ Seed

height width stand/ ing Pods/ 100 1000 yield
Entriea {om} {em) DEF m* DM ¥ w poda seedalg) {(kg/hal
Red Wolaita 33.3 57.6 6.7 56.7 50.40 488 273 867
Ex-Rico 23 26 .7 £0.0 §.6 £G.6 86.4 449 120 %44
A 176 25.0C 5.7 8.6 55.6 125%.2 412 211 989
987-C8-173 26.7 56.0 6.9 65.7 £€8.3 454 248 811
K 20 n.o 85.7 8.3 £8.3 €1.9 330 437 $400
GLP 24 30.0 58.3 7.8 €4.4 50.8 3nz 406 §00
GLP 1044 31.7 56.3 1.9 65 .6 46 .5 401 497 478
GLPx 52 33.7 55.3 8.3 68.7 103.3 a3z 389 1378
ZPv 2592 6.7 51.3 1.4 64.4 57.8 387 363 8339
Carioca 28.3 73.3 2.1 64 .4 94.3 416 4:1-1 1178
INIA G 30.6 6.3 7.3 F2.2 44.2 383 4640 T22
INIA 12 28.3 5.3 7.3 71.0 37.13 314 442 &€50
HF 465-63-1 RE .7 Th. 4 8.9 63.9 136.1 444 229 1254
Calima 8.3 53.% g.9 73.1% 35.8 370 B76 822
Ikinimba 26.7 5%.0 a.u 68.3 B2.2 396 165 1172
Ubosoaera 6 35.¢ 56.0 8.2 64.4 $7.8 42% 291 1217
A 187 31.7 56.48 4.4 0.6 51.3 £ ] 56% 1883
A 370 1.7 80,7 T3 68.7 9.2 424 316 1056
A 410 2B.3 56.3 1.0 61.1 3%5.8 303 418 478
Kilyumukwe 3a07 51.0 6.2 T5.0 41.5 351 645 483
Hain de Kyondo 34.¢ ¥i.4 8.1 7i.1 88.3 438 3% 1178
G 13671 30.0 £3.0 8.0 73.8 91.8 396 394 1400
G 2Bié 23.3 55.3 8.2 5%.4 47.5 346 455 F3i
G 13470 31.7 56.7 7.7 68.8 38.4 358 540 633
XaN 74 21.7 TZ.7 1.4 63.9 T0.6 114 433 £89
Mean 2B8.7 59.2 1.7 67.% 69.2 393 393 440
5.8, Z.81 0.52 B.81 .68 33.13 3%.0 43.8 143.3
TV (%) 15.8 2.7 8.2 312.1 32.8 17.2 19.4 6.4
Significance * b NS NS i s wEx A
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Table 23.

NDiseass reactions of entries in AFBYAN II at Kachwekano in 19883.

e e e e e e e e e e Wk e e e Er M A e o own e M M wm mr e e e e We ok mn mr e Wn M WE M b e e T W e e e e e e e e

Red Wolaita
Ex~-Rico 23
A 178
997-CH-173
K 20

GLP 24

GLP 1004
GLEx 82

2Py 282
Carioca
INIA 10
INIA 12

HF 465-63-1
Calima
Ikinimba
Ubosgsosera &
A 197

A 370

A 410
Kilyumukwe

Kain de Kyondo

G 13671
G 2816
G 12470
XAN 76

Mean
5.E. %
C.V (%}

Significance

1.67
3.040
2.33
1.67
2.33
1.00
3.00
3.00
1.67
3.67
2.33
2.33
3.60
3.00
3.00
3.00
2.33

Z2.52
0.484

33.3

ns

7.67
3.87
4.33
§.33
3,67
2.33
5.67
4.33
3.00
3.00
5.00
2.33

4 .39
0.618

24.5

& ¥k

3.
¢.682
37.1
ne

L dad Qb o L2 Lo B 4 L B el B S B G da ted B L B b B 1 D N

19

<o b DN A G (1 A1 G Lo d (VO U AN R U W U O Gl i Y

.65
.673
25,

1

L& 2

1.87
1.67
2.33
2.33
31.00
1.67

2.12
0.409

33.4

ns

3.87
3.67
4.33
4.32
4.33
3.87
5.00
5.00
3.00
4.33
3.00
4.33
4.33
3.00
3.67
4.33
3.67
4,33
3.67
3.67
3.67

3.91
0.588

26.0

ns

2.33

‘

e e U e R e W W M o L e e WA W MR R v w M M e U LR ER PR T W W MR W S MR MO R W R U e T WG WA W YR M e R e W M W ARG Gm e e W W W AR N e e e
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Table 24. Agronomic and yield data of entries in AFBYAN II {(uninoculated) at
¥achwekano in 1989F.

Canapy Canopy Harvest Thrash- Seeds/ Weight/  Seed

height  width stand/ ing Pods/ 100 1060 yields
Entries {cm) fom} DFF n? DM % *n2 pods seedaiq) {(kg/ha)
Red Wolaita £§7.7 2.0 111.3 332
Ex-Rico 23 87.7 4.7 108.0 678
A 178 6£%.0 6.3 111.3 922
287-CH-173 61.7 5.8 116.3 656
X 20 87.7 %.8 107.3 528
GLPF 24 £§F.7 4.7 1i8.3 To0
GLP 1004 631.0 .2 107.3 4232
GLPx B2 £7.3 5.% 1G4.6 685
ZPv 282 51.2 3.4 103.3 38l
Carioca §9.0 4.7 1i12.9 656
INIA 10 58.0 8.3 106.0 467
INIR 12 £7.% 5.8 107.6 £5&
HF ¢65-632-~1 74.0 5.3 133.3 994
Calima §5.7 6.1 99.3 319
Ikinimba 53.0 7.2 165.3 1000
tUbososera 6 3.4 7.2 112.4 5313
A2 197 £5.0 8.3 108.8 972
A 376G G.4 &.6 1313.0 1050
A 410 56.8 5.0 3i1.3 &0g
Kilyumukwe 53.7 7.4 163.0 TO0
Hain de Kyondo 72.7% 5.8 i17.¢ 817
G 13671 £8.9 6.6 110.0 #58
G 2818 58,4 4.9 115.7 411
G 1247% 57.0 6.4 11l.0 528
XAN 78 §5.0 5.3 113.3 F1l
Mean 83,7 5.7 189.5 £84
S.E. % 1.37 ¢.70 2.26 137.2
c.¥ %) 3.9 2.4 3.6 28 .7
Significance [ 22 de e ir 122 hh
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Table 25. Digease reactions of entries in AFBYAN II {(uninoculated} at
Kachwekano in 1989F.

Entries Anth ALS AB RuUSt BB HA
Red Wolaita 1.67 4.00 3.67 2.33 1.33 1,33
Ex-Rico 23 2.0¢C 2.33 4.67 4.00 .67 2.33
A 178 2.00 2.00 4 .00 2.00 1.67 1.33
$97-CH-173 3,33 3.33 4 .00 1.67 2.67 2.00
K 20 2.33 3.67 5.00 1.00 2.00 1.67
GLE 24 1.87% Z2.67 3,33 1.67 1.60 2.33
GLP 1004 3.33 4.33 4.00 2.33 1.00 1.33
GLPx 92 3.33 5.4G0 5.67 5.00 1.60 1.40
ZPv 292 3.00 3.00 5.00 1.0¢ 1.00 1.33
Carioca 2.00 2.00 4.00 1.00 1.33 1.67
INIA 10 3.6 4,67 5,33 1.00 1.60 Z2.00
INIA 12 3.00 3,00 5.87 1.33 1.00 1.23
HF 465-63-1 2.00 2.00 3.67 1.67 1.0¢ 2.00
Calima 3.00 5.800 4.33 1.00 2.33 1.00
Ikinimba 2.00 4.67 6.33 .33 1.00 1.00
Ubosogera 6 2.00 3.33 4.67 2.33 1.67 1.67
A 197 3.67 3.67 4.33 1.00 1.60 1.67
A 370 £.33 2.33 4.33 1.00 2.00 1.67
A 410 2.00 2.67 4.67 1.00 1.33 1.67
Kilyvumukwe 1.00 .87 q.67 1.60 1.33 1.67
Hain de Kymnéo 1.7 Z2.00 3.67 6.00 1.33 2.33
3 13671 2.33 3.00 4.67 2.06 2.00 1,67
G 2816 .00 2.00 5.33 1.00 1.67 2.7
G 12470 Z .00 4.33 4.00 4.33 1.00 1.87
XAN 78 3.00 2.00 5.33 1.00 1.33 2.00
Meaan 2.53 3.23 4.5% 2.16 1.43 1.689
5§.E. + 0.362 8.6814 0.642 0.564 0.424 0.459
C.V (%) 24.8 313.0 24.3 45.2 51.5 46 .9
Significance *hw * & NS HokE N& NS
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Table 26, Agronomi¢ and yield data of entries in AFBYAN II ({inoculated) at
Kachwekano in 1989¥F.

Cancpy Canopy Harvest Thresh- Seads/ Weight/ Seed

neight  width stand/ ing Pods/ 100 1004 yield
Entries {om} {om pFg m? M % m2 pods meedsi{g) (kg/hal
Red Wolaita £4.8 3.2 92.3 433
Ex-Rico 23 66.3 5.1 94.7 i56
A 17§ 64.7 5.3 91.7 587
S87-CH-173 55.3 6.4 85.9 156
K 2& 4.3 6.4 85%.0 8u2
GLP 24 65 .7 3.7 83.3 556
GLP 1004 €0.3 5.3 89.3 904
Gl 32 59.7 6.6 96.0 833
ZPy 292 58.3 4.1 78.7 200
Cariocca 770 7.0 $2.0 848
IRIL 10 66.3 6.1 £%.40 461
INIA 12 62.0 6.5 5.3 539
HF 465-63-3 64.0 7.2 50.0 8F8
Calima £6.3 5.7 £7.3 (324
Ikinimba 59.0 7.2 a3 .7 954
Ubocsosexa & 5¢.3 8.3 92.0 1167
A 197 57.3 8.3 g7.40 458
A 370 &7.7 .4 82.7 1083
A 410 £¢.0 5.3 #B8.0 T22
Kilyumukwe 58,7 7.5 85 .3 1089
Hain de Kyondo 89,7 4.9 5.7 678
G 13671 £1.0 5.4 96.7 817
G 2816 631.9 6.3 %3.3 750
G 12470 %6.0 §.2 8G.0 469
XAH 75 60.3 8.0 81.7 323
Mean 62.1 §.3 50.2 728
S.E. * 4.33 8.70 3.12 147 .4
C.V (%} 12.1 19.3 6.0 27.9
Significance NB LA * b



Table 27. Disease reactions of entries in AFBYAN II {inoculated) at Kachwekano

in 1989F.

Entries Anth ALS AB Rust cBB HE
Red Wolaita 1.87 4.00 4.00 2.67 1.33 1.67
Ex-Rico 23 2.67 .00 4,08 2.33 1.87 2.87
A 178 2.33 2.87 4.33 4.33 1.¢60 2.00
997-CH-173 4.00 5.00 4.00 2.08 3.090 2.87
K 20 2.08 4.00 4.00 2.33 1.33 2.3%3
GLP 24 1.67 4.00 3.87 2.33 1.67 1.87%7
GLE 1004 3.00 5.33 .08 2.6% 1.00 2.87
GLPx 42 2.67 4.867 5.33 4.33 1.0¢ 1.08
ZPv 282 2.33 21.00 4.33 1.33 1.00 1.67
Carioes 3.60 2.87 4.133 2.67 1.67 2.00
INIA 16 4.00 4.87 3,33 1.00 1.00 3.67
IKIA 12 3.32 4.33 3.00 1.33 1.33 4.00
HF 465-83-1 2.00 2.87 4,33 1.00 1.33 1.00
Calima 3.33 4.33 4.00 3.00 1.00 2.33
Ikinimba 2.33 4.67 4,32 4.33 1..00 1,00
Uhososara 6 2.00 4,00 3.67 2.33 1.00 1.33
A 197 3.33 5.00 5.00 1.00 1.00 1.87
A 370 2.33 2.33 3.7 1.67 2.046 1.33
A 410 1.87 3.00 4.33 1.67 1.33 1.33
Kilyumukwe 3.640 3.33 5.33 1.33 1.33 3.33
Nain de Kyondo 1,57 2.867 3.00 3.67 1.33 3.67
G 13871 2,33 2.6% 5.33 1.33 1.33 2.32
G 2B16 3.00 2.33 4.33 1.33 2.00 2.00
G 12470 3.33 3.00 3.33 3.33 1.00 2.6%
XAN 76 3.87 2.33 4.00 1.00 Z2.060 1.33
Mean 2.75 3.585 4.18 2.25 1.39 2.13
5.BE. » 0.4586 0,788 .611 0,898 0.430 0.841
C.V (%} 28.7 38.1 25.4 £8.9 83,7 86E8.3
Significance *% NS Ns NS 2333 N5
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Takhle 28. 2Agronomic and yield data of entries in AFBYAN II at Kawanda in 19888,

Canopy Cancpy Harvyest Thresh- Seeds Weight Sepd

height  width stand/ ing Pods/ 108 of 10060 vyields
Entries {em) {em) DFP 't DM % w? pods  seedsigl (kg/ha)
rRed Wolaita 38.3 55.3 42,7 9.2 8.0 £9.8 96 . 5% £51 165 86%
Ex-Rico 23 40,7 5.3 4%5.7 2.5 B2.3 £2.3 384 .4 451 119 1918
A 176 39.0 53.0 49.0 8.3 83.0 73.5 1r7.7 577 154 1574
997-CH-173 34.3 47.7 41.3 8.1 81.0 66.6 iG0.2 401 is2 164
K 20 38.49 17.7 5.4 7.8 §1.¢ 70.2 16:1.7 348 237 1033
GLP 24 3.0 45.3 44.9 8.3 83.0 70.% 78.9 139 229 733
GLP 1004 §2.0 42.7 39.3 7.0 8&.0 78.4 65,1 543 326 1068
GLPx 92 32.7 47.7 39,0 7.1 86.0 3.8 96.0 318 348 1032
ZPv 292 34.0 35.3 36.3 7.4 68.0 82.4 1098.2 333 214 607
Cariocs 3is5.90 45.3 44.0 6.6 81.0 75.4 87.4 548 175 234
INIA 10 35.7 43.0 40.0 6.7 81.40 73.7 €2.6 494 271 34
INIA 12 36.0 40.3 19.7 8.3 86.0 74.3 57.7 k3 328 737
HF 465-63-1 36.3 57.7 49.0 B.5 B3.0 £7.8 256.% S0 17 1495
Calima 34.7 5.3 37.7 B.5 86.0 78.2 £8.1 357 372 B76
Ikinimbka 30.3 45.3 37.% 6.9 46 . 0 1.8 7%.1 344 254 9%
Ubososera 6 35.0 45.3 5.7 7.3 849.0 85.0 %9.5 464 198 B37
A 197 34.3 iz.z 46.0 T3 06,0 75.8 81.7 288 464 1084
A 370 34.0 $7.% 45.7 £.8 B8.0 74.0 103.6 441 186 544
A 410 36.0 50.3 40.6 €.5 81.7 72.1 132.8 k}: ¥l 2z 1684
Kilyumukwe 38.3 2.7 3B ¢ 7.3 86.0 74.5 76.9 357 481 1311
Nain de Kyondo 40.0 7.7 45.7 7.3 B8%.0 20.1 113.3 548 204 1230
4 131671 37.0 47.7 40.8 7.3 81.7 73.6 138.3 431 250 1481
G 2816 31.7 47.7 39.7 7.1 81.0 F1.3 151.6 414 210 1385
G 1247k 42.9 42.7 39.7 7.7 83.0 ?1.2 75.5% 37e ki1 1092
XhN ¥E 41.7 45.0 47.3 3.3 BY. g 5.0 162.3 4959 143 1160
Mean 36.2 45.7 41.9 7.8 B3.4 72.% 117.% 429 254 1064
8.E. + 1.86 3.83 ¢.90 073 ¢.31 2,51 21.11 34.2 1%.9 133.8
.Y oY) 8.9 14.% 3.7 16.31 0.7 .9 23.% i3.8 13.8 21.4
Signifiaamze - EX R "R NG LA 2 rhw kS * kW & N
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Table 29, Disease reactions of entries in AFBYAN Il at Rawanda in 198BS,

T . i R e

Entries ALS AB Rust WB CEB BOMYV
Red Wolaita 5.67 4.00 1.33 3.67 4.60 4.00
Ex-Riceo 23 2.00 4,67 1.60 1.00 2.87 2.00
A 176 2.00 4.57 1.60 6,33 2.33 2.33
997 -CH-173 6,33 5.687 1.33 €.33 2.87 3.60
K 20 6.67 2.67 1.67 1.890 3.33 2.00
GLP 24 &.67 3.00 2.67 1.400 3.33 3.00
GLP 1004 7.00 2.33 3.00 1.00 5.33 2.33
GLPx 92 7.67 3.33 1.67 1.00 5.687 4.87
abPv 292 8.00 3.00 3.00 1.00 6.00 2.00
Carioca 3.32 3.67 1.00 6,33 3.67 4.00
INIA 10 7.00 2.33 2.33 1.00 4.00 3.33
INIA 12 7.33 3.33 3.400 1.00 5.33 2.87
HF 465-63-1 2.00 5.33 1.00 1.00 2.67 3.00
Calima 7.33 4.00 3.33 i.00 5.87 2.33
Ikinimba 7.00 4.0G0 1.67 3.87 6.33 5.00
Ubososera 6 4.00 3.87 1.00 3.67% 3.23 4.00
A 187 7.33 2.67 2.67 1.00 3.33 2.00
A 370 3.33 4.67 1.00 3.67 3.33 3.33
A 410 3.87 5.867 1.00 6.33 4.00 3.00
Eilyumukwe 6.67 3.87 2.00 1.00 5.67 3.00
Nain de Kyondo 2.67 3.87 1.00 1.00 2.33 3.67
& 13871 3.33 5.33 1.00 1.00 3.67 2.33
&G 2818 d.67 5.67 1.00 1.00 4,33 2.67
G 12470 &§.00 3.00 1.87 1.60 3.60 2.00
XAN 76 2.33 4.33 1. 00 1.064 2.33 2.33
Mean 5.20 3.93 1.69 2,28 3.97 2.96
5. E. » 0.420 0.462 0.372 1.493 6.303 0.310
C.V (%) 14.0 20.3 38.0 113.4 13.2 i8.2
Significance *k ok * % & ok * *kk * &
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Table 30. Agronomic and vield data of entries in AFEYAN II at Huambo in 198%.

................................................................... e e R A A W e A m W W W

Canopy Canopy Harvest Thresh- Seeds/ Weight/ Seed

height  width stands/ ing Pads/ 100 1840 yield
Entries icm} {om} DFF w bz} % o pods  seeds(g) (kg/ha)
Red Wolaita 3.0 33.3 43.49 16.3 7%.0 71.5 115.4 547 200 1261
Ex-Rico 23 62.7 26.7 44.7 3.7 84.7 68.2 9@7.2 463 164 T8
A 178 28.7 3.0 47 .8 8.1 78.7 71.2 130.8 140 159 1182
9T-CE~173 52.0 33.3 45.0 4.7 B4§.0 6.2 117.2 439 250 1304
K 20 27.7 36.0 40.90 20.8 76.7 $3.9 137.1 275 3i4 882
GLP 24 53.0 33.3 2.7 26.4 ?8.0 &6.7 71.6 4401 242 01
GLP 10064 78.7 26.7 39.0 i6.1 35%.7 €8.1 g87.4 418 343 1233
GLPx $2 7Z.3 33.3 in.7 18.5 7.7 73.7 11,7 412 338 1661
ZPy 292 28.7 6.7 3z.3 26.3 74.9 €7.8 7.1 kh i) 421 1023
Carioca 58.7 36.7 42.7 25,1 g2.¢ 89.0 165.7 553 184 1&8%
INIA 19 66 .3 33.32 8.7 14.5 77.0 £4.3 115.1 3886 387 1460
INIA 12 66.3 33.3 40.7 14.1 6.0 £€2.2 124.1 358 325 157¢
HF 4€5-63-1 25.3 26.7 45.7 14.8 B5.7 69.% 159.% 433 178 1211
Calima 2%.40 26.7 38,3 18.9 75.6 75.8 86.7 257 457 1138
Tkinimba B84.0 43.3 38.7 21,2 9.3 4.9 178.8 469 307 258%
Ubosopera & 76.6 36.7 43.7% 15.4 85.7 63.3 86.8 41490 235 S09
A 397 29.0 0.4 3€.7 18.0 77.8 F6.1 74.0 a0 507 1123
A 370 45.3 in.g 46 .0 14.8 83,7 71.4 128.8 417 210 11086
A 410 3.7 33.3 g3 0.4 F7.3 2.8 125.5 382 304 1503
Kilyumukwe £8.7 2¢.7 3z.0 3.8 3.3 £7.1 £9.1 333 409 948
Nain de Kyondo 77.7 30.8 48,3 16.7 90.0 68.8 84.7 418 186 657
@ 13671 87.0 49.4 4.7 1%.9 84.0C £8.1 121.4 402 263 1284
G 281¢ 57.7 3D.C 38.3 18.1 82.0 76.2 131.8 407 270 1440
G 12470 34.3 30.6 41.3 13.8 B5.0 65.9 49.2 372 363 711
FAH e 22.3 30.0 45.7 6.8 84.7 73.9 118.5 4156 183 1082
Hean 55 .8 31.8 4%.3 17.3 85,7 £9.8 116.2 447 Z38 1229
S.E. 4.60 3.93 1.39 2:09 1.22 2.08 1%.48 33.9 20.2 231.9
[0k SN 143 36.5 5.8 20.¢9 2.6 5.1 30.8 14.1 2.1 2.7
Significance ES. D 4 ns * W * b ko W« % * W w * W ER X ]
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Table 31. Diseage reactions of entries in AFBYAN II at Huambo in 1989.

e e W W e W e e e e R RS e W SRR WA M R W MR W e e e e e e e e b A W W e

Entries Anth ALS AR CBB BCMY
Red Wolaita 1.400 3.67 3.67 1.00 1.00
Ex-Rico 23 1.00 5.00 5.00 1.00 1.00
A 176 1.00 1.67 5.00 1.00 1.00
997-CH-173 1.00 31.87 5.00 2.33 .33
K 20 1.00 3.67 5.00 1.00 1.060
GLP 24 1.00 3.87 31.67 1.00 1.00
GLE 1004 1.08 3.67 31.67 L.00 1.00G
GLPx 92 1.00 5.00 5,00 1.00 1.00
ZPv 292 2.33 5.00 3.67 1.00 1.00
Carioca 1.00 3.67 5.00 1.00 3.67
INIA 10 1.00 3.6%7 3.67 1.060 1.00
INIA 12 1.00 5. 00 5.00 1.00 1.46¢
H¥ 465-~63-1 1.0G 3.67 5.00 1.00 1.00
Calima 2.33 3.67 .00 1.00 1.00
Ikinimba 1.00 3.67 .00 2.33 2.33
Ubososera 6 1.00 3.687 5. 00 1.00 2.33
A 187 1.00 5.00 5.00 1.00 1.00
A 370 1.00 5,00 5,00 1.00 1.00
A 410 1.00 5.00 5.00 1.00 2.33
Kilyumukwe 1.00 5.00 2.33 1.00 1.00
Nain de Kyondo 1.00C 2.33 3.67 1.00 2.33
G 13671 1.00 3.67 5.00 1.00 1.00
G ZBi¢ 1.00 -2.33 5.00 1.00 1.00
G 12470 1.00 5.00 32.67 1.00 1.00
XA 76 1.00 5.00 5.00 1.00 1.00
Mean 1.11 4.09 4,52 1.11 1.37
S.E. &

c.v. (%}

Significance

T e e ew e My e e s e G W R W WA W MR e AL W S S MR WA W W WY T o L W W W W Wk o e

Hote - diseases rated present and absent - plots rated 5 if disease present and
1 if absent - data not analysed
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Agronomi¢ and yield data of entries in AFBYAN II at Machache in 1989,

Canopy Canopy
width

{em)

Thresh- Seeds/ Weight/ Seed
ing Pods/ 100 1600 yields
¥ m? pods seedsig} {kg/ha)

Table 32.

height
Entries {om)
ked Wolaira $3. 0
Ex-Rico 23 2.0
A 178 98 .3
$97-CH-173 100.%
K 20 £8.3
GLY 24 80.¢
GLE 1004 29.3
GLPR 92 1840.9
Zbv 292 £6.7
Carioca 81.G
INIA 10 80.7
INTA 23 53,9
BF 465-63-1 108.0
Calima 72.3
Ixinimba 60,9
Ubosvsera § 12%.0
A 197 102.4
A 370 B87.7
A 410 a0.4
Kilyumukwe 100.3
Hain de Kyondo 104.7
i 13871 143.9
& 2818 i50.0
G 12470 890.0
XAN 76 85.0
Mean 9%, 0
S.BE. * 1.85
c.v {%) 3.2
Significance L
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Table 33, Diseage reactions of entries in AFBYAN II at Machache in 1989.

e

Red Wolaita 4.00 4.00

Ex-Rico 23 3.33 §.67
A 176 2.33 3.33
997-CH-173 2.00 2.33
K 20 4.00 4.00
GLP 24 3.00 5.00
GLP 1004 4.67 4.867
GLPx 92 2.00 3,33
Zby 292 5.00 5.60
Carioca 2.33 4.00
INIA 10 4.67 7.33
INIA 12 6.00 5.67
BF 465-63-1 5.33 6.23
Calima 5,33 5.00
Ikinimba 1.33 2.33
Ubosogera 6 2.33 4,33
A 187 3.33 3.87
A 3170 2.00 3.00
A 410 1.00 4.33
¥ilyumukwe 3.33 5.33
Wain de Kyondo 2.33 3.87
G 13871 2.33 7.33
G 28B1e 1.67 2.00
G 12470 6.67 7.867
XAN 18 2.332 2.00
Mean 3.3% 4.41
S.E. + ©.635 0.512
C.vV %) 32.35 20.1
Bignificance ok *kk
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Table 34. Agronomic and yield data of entries in AFBYAN II at Maseru in 1988.
Canopy Catopy Harvest Thyeah- Sewds/ Weight/  Seed
height width gtand/ ing rods/ 100 1000 vield

Entries {em) {cm} oFF o hsl. | £ Y w2 pods seedsig) {kg/ha)

Red Wolaita 38.3 531.3 32.7 173

Ex-Rico 23 1.7 54.0 #8.3 2198

A 1746 43.3 59,3 91,7 2571

FAT-TH-172 43.3 55.7 82.6 2555

E 20 41.7 53.7 8%.0 1708

GLP Z4 36.7 62.0 93.3 1873

GL® 1004 35.¢ &£0.0 88.7 2LTIR

GLPx 82 43.3 BO.& 180.8 g

Zkv 2%2 4%.0 46 .0 §%.7 2678

Cariosca 41.7 59.0 59.3 2128

INIA L0 48 .7 56.7 90.96 1585

INIA 12 46.7 £9 .7 #8.7 1B&4

HF 465-63-1 41.7 £7.0 8.7 1747

Calima 431.7 52.7 9G.7 Z773

Ixinimba 48.3 LD 180.8 ]

Ubososera € 41.7 58,3 gg.7 1860

A 197 40.0 6£1.3 34.7 2333

A 370 38.3 58.3 88.0 1945

A 419 41.7 57.8 51.7 158%

Kilyumukwe 41.7 57.9 893.3 1837

Nain ce Kyondo 35.0 4.3 45.¢ 1418

G 1387 48.3 80,0 15¢.0 [

G 2816 41.7 80.0 i50.¢0 G

G 12470 5.7 £3.7 1131.7 1473

XAN 78 41.7 5%.3 89.% 223}

Mean 41.3 6.4 101.6 1715

5.%, & 1.860 1.40 1.44 16%.2

C.V (%) 8.0 4.9 2.5 16.7

Significance e kAW LE 1] LAl
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Table 35. Disease reactions of entries in AFBYAN Il at Mageru in 1988-8%.

Entries CBB Ha BOMV
Red Wolaita 2.00 1.67 1.00
Ex-Rico 23 1.67 1,67 1.00
A 176 1.67 1.67 1.00
997-CH-173 1.33 1.33 1.00
K 20 1.67 1.67 1.00
GLP 24 1.67 1.67 1.00
GLP 1G04 1.87 1.67 }.e0
GLPx 92 1.67 2.33 1.00
Zbv 282 1.33 1.00 1.00
Carioca 1.33 1.23 1.00
INIA 10 1.67 1.33 1.00
INIA 12 2.00 1.33 1.00
HF 465-63-1 1,33 1,33 1.00
Calima 1.00 1.33 1.00
Ikinimba 1.67 2.00 1.60
Ubhogogera € 1.67 1.33 1.00
A 197 1.33 1.87 1.00
A 3710 1.867 1.67 1.00
A 410 1.33 1.33 1.00
Kilyumukwe 2.00 1.87 1,00
Nain de Kyondo 1.87 1.67 2.00
G 13671 1.67 1.67 4.G0
G 2816 1.67 1.33 1.00
G L2470 1.67 2.00 1.00
XAN 75 2.00 1.67 1.00
Mean 1.61 1.87 1l.16
S.BE. %+ 0.297 0.25% 0.227
C.V {%} 31.3% 249.1 33.9

Significance NS NS ok ok

B I I T I, B
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Tahle 36. Agronomic and yield data of entries in APBYAN Il at Maseru in 1989.

......................... b ey e e s b e A A W M W e A 0 W e A S W Al M e T N W R I W M e W e W T MR R o Te

Canopy Canopy Hayvest Thresh- Seeds/ Weight/ Seed

height width atand/ ing Pods/ 100 1000 yisld
Entries {cm) {cm} DFF m? DM L] m pods seeds(g) {kg/ha}
Red Wolaita 105.0 33.3 0.0 15.8 25.0 814
Ex-Rico 23 80.0 40.0 50.0 13.2 ap .8 583
A 178 88.7 40.0 $6.0 1.5 $3.7 443
$97-CE-173 i03.0 40.0 55.0 18.1 5.0 2208
K 20 73,4 33.3 1.1 10.7 116.0 182
GLP 24 8%.0 21.7 60.0 8.3 $6.0 285
GLP 1004 98.7 28.3 55.0 7.4 1.7 116
GLPx §2 139.0 45.80 80.0 12.5 180.0 0
2pv 292 2.0 40,0 46.8 13.5 81.7 3:1
Caxioca 85.¢ 40.0 57.0 18.0 106.0 1263
INIA 1B 82.0 28.% 58.0 g.9 96.7 212
INIE 12 8Y.0 33.3 64.7 18,4 123.3 59
HF 465-63-1 118.0 20.0 £1.7  14.0 0.0 T892
Calima L0 iz.0 55.0 3.4 95.9% &34
Ikinimba 137.0 40.90 86.0 12.5 150.0 o
Uboaosera & 115.7 31.7 5.0 7.1 106.7 21%
A 197 1017 30.0 60,0 %.5 9G.7 31§
A 370 ag .7 3i0.8 5%.0 18.5% 30.0 1320
A 410 £9.0 33.3 5¢.7 16.6 80.90 1323
Kilyumuzwe 108 ¥ 33.3 61.7 7.3 103.3 12%
Hain de Xyvondo 183.3 48.3 0.3 1%.3 110.¢0 991
G 13671 147.6 36.7 BG.49 12.% 156.0 9
G 2818 142.14 40.9 BG .0 2.5 150.0 o
4 124770 Bg .7 ig.3 50.¢ B.8 i06.0 256
XAN T6 B85.0 40.6 56.0 3.7 80,0 948
Mean 9%.9 35.2 60.4 12.3 165.3 53¢
5.8, 4+ 3.82 2.71 2,12 1.56 3.08 15%.1
C.V %] 6.6 13.3 6.1 22.0 5.0 51.4
Significance R LEE S Eww Thw "k A&
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Table 37. Disease reactions of entries in AFBYAN II at Mageru in 19895,

Be e e o v e o wr e ok W o e M AR B e e e e A W M W ML M L TR o L e

B T i )

Red Wolaita 3.00 3.67 1.33

Ex-Rigo 23 3,33 4.00 i.00
A 178 4.00 3.67 2.00
997~CH~173 2.67 4,33 1.33
K 20 4.00 %.33 1.67
GLP 24 2.33 4.33 1.060
GLP 1004 3,33 3.867 1.00
GLPx 92 2.00 2.60 1.33
ZPv 292 4.67 4.00 1.00
Caricga 3.33 3.00 1.87
INIA 10 5.00 7.00 1.67
INIA 12 6.00 5.67 1.33
HF 465-£3-}% 3.00 4.867 1.00
Calima 2,33 2.87 1.00
Ikinimba 2.33 2.33 1.00
Ubososera 6 2.67 3.00 1.00
A 197 2.67 3.67 1.00
A 370 2.00 2.67 1.480
A 410 3.7 1.87 1.00
Kilyumukwe 4.67 .00 1.33
Nain de Kyondo 2.00 2.67 1.33
G 13871 4.00 4.67 1.67
G 28%e¢ 1.87 1.67 1.33
G 12470 3.67 4 .00 1.00
XAN 76 2.00 1.67 1.00
Mean 3.21 3.68 1.24
8.E. + 0.825 0,925 0.336
.V (%) 44.5 43.5 47.0

Significance * * NS

e e e e A o mr WE AL G MG W RR R RL S e e WA M AR R e e e e e
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Table 38. Agronomic and yield data of entries in APBYAN II at Lichinga in 1930,

Canopy Ground Stand Seed Seed

height cover at Pods/ Seeds/ size yield
Entries {cm) gcore DFF harvest DM m2 pod g/seed (kg/ha)
hed Wolaita 26.7 20.0 38.7 1t.5 9%.3 69.7 513 28 478
Ex-Rico 23 20.0 19.0 38.3 17.7  160.3 136.1 502 200 1380
A 176 23.3 22.3 48.0 15.6 95,3 §7.9 533 183 630
987-CH~173 23.3 iz.e 37.3 12.5 92.7 83.0 364 257 972
K 20 26.7 1.0 38.7 3.8 0.0 €0.8 258 440 722
GLP 24 6.7 22.3 38.% 15.1 95.3 €7.7 353 328 :4: 1
GLP 1004 30.0 23.7 38.7 15.4 80.4 47.3 416 377 808
GLEPx 92 30.0 23.7 1.9 17.5 30.0 63.0 K2:1:] 488 119@
Py 292 30.0 17.7 32.3 12.4 80.0 29.1 318 438 495
Carioca 30.0 25.0 45.7 1.7 %8.0 127.4 537 247 15886
INIA 10 30.0 1%.0 8.0 13.2 0.0 43.6 333 408 833
INIR 12 26.7 19.0 38.3 12.2 30.0 8.3 330 434 59%
HE-465-63-1 in.e 23.7 47.7 17.8 38.0 113.7 513 173 ici2
Calima 20.0 156.3 34.3 12.%8 80.90 35,3 287 £18 522
ikinimba ig.o 22.3 7.7 6.3 94.9 70.2 387 430 1148
Disgosera é 28.7 19.0 38.7 17.8 98.0 81.1 2% 283 85¢
A 187 30.0 23.7 35.7% 16.9 80.0 54.2 253 533 F:3:1e]
A FH 26.7 23.7 44.0 1£.9 28.0 101.2 406 261 170
A 410 20.0 i5.7 34.3 15.8 82.7 48.4 412 3BL 764
Kilyumukwe 26.7 18.¢ 32.3 14.3 6.9 43.8 304 434 655
Nain de Kyondo 36.7 27.7 45.7 16.3% 102.7 129.1 474 241 15317
G 13871% 3¢.0 26.3 38.3 15.7 98.0 92.86 293 402 470
G 2816 23.3 20.3 31.9 17.8 20.0 41.% 418 388 678
G 12470 0.0 20.3 3%.3 15.6 92.7 43.3 279 448 541
XAH 76 30.0 23.7 48.2 2¢.9 102.7 126.4 512 204 13531
Mean 27.3 21.3 38.4 16.1 %4.0 72.8 398 5% 934
S.E. + 2.7% 1.76 G.7% 1.45 1.34 11.82 17.2 13.7 167.0
C.V (%} 17.7 12.3 3.4 1%.6 2.4 28.1 7.5 6.7 31.0
Signifiaaﬁce w L X £ L2 L ¥ (X2 ] L2 4] - L2 ok

....................... W e o o A KR W e S m T A T e M e A s e e e e kb e T A A e L W e ko e W
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Table 39. Disease and pest reactions of entries in AFBYAN II at Lichinga in

1880,
Entries RR BSM NEM
Red Wolaita 1.00 4.33 0.00
Ex-Rico 23 1.33 2.00 1.67
A 176 0.00 2.33 8.33
397-CH-173 1.40 2.33 5.33
K 28 2.67 &.00 5.00
GLP 24 1.900 4.33 5.67
GLP 1004 0,33 &6.00 3.87
SLPx 92 2.900 3.33 6.33
Zbv 232 1.87 3.67 6.87
Carioca 1.87 2.67 Q.00
INIA 10 Q.40 3.67 4.67
INIA 12 1.33 .00 5.33
HF-465-63-1 2.33 3.33 &.67
Calima 31.006 5,00 S.00
Ikinimba 1.00 2.33 3.67
Ubososera 6 0.33 6.67 2.87
A 187 1.00 3.87 4.33
A 370 0.00 7.67 4.67
A 410 1.33 4.00 8,33
Kilyumukwe 3.33 7.33 2.67
Nain de Xyondo 0.33 1.33 0.67
G 138671 2.87 5.00 Q.87
G 2816 .67 5.687 7.008
G 12470 3.00 5.33 &.67
XAN 76 0.00 4.33 0.33
Mean 1.32 4.37 J.82
5.E. + 0.755  1.000 1.612
C.V (% g29.1 39.6 71.2
Significance * ek *
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Table 40. Agronomic and yield data of entries in AFBYAN IY at Uitkomst

in 1991,

Canopy Lanopy Harvest Thresh- Seeds/ Welght/  Seed

height  width atand/ ing Pods/ 166 1000 yield
Entries {em} {cm) DEP m? o] % m2 pads geeds{g) (kg/ha)
Red Wolaita 26.3 28.0 3.8 83.0 71.1 17.3 453 211 186
Ex-Rico 23 20,3 16.7 1.8 83.0 73.2 63.8 558 186 678
A 176 24.7 2.0 4.1 83.0 72.% 15.7 320 308 198
SG7-CH~173 23.3 21.3 5.3 B3 .G 74.7 92.2 asz 3408 114%
K 28 26.7 i6.7 4.8 83.0 68,2 54.0 428 288 £48
GLP 24 6.9 2L.4 4.4 85,7 0.9 i¢.3 IR 260 144
GLE 1004 2.7 16.7 2.7 87.3 71.4 15.3 438 313 230
GLPx 82 i8.G 13.3 .7 B3.0 81.7 i13.9 401 372 208
Py 292 18.7 10.6 4.1 BG.3 73.5 14.7 IR0 264 188
Carioca 21.7 206.0 3.9 85 .7 3.4 22.1 502 1498 210
INIA 10 0.0 16.7 3.3 82.7 67.4 47 .1 354 izg 652
INI& 12 24.¢ 20.0 4.6 B3.0 1.3 15.0 412 3l 158
HF 465-63-1 3.7 10.6 3.1 g5.7 73.4 9.0 323 265 33
Calima 1.3 10.0 3.8 8y.7 0.8 12.9 317 386 15%
Ikinimba 21.¢ 5.7 2.5 B3. 0 79.0 16. 8% 493 244 143
Ubcsosera § 27.7 i8.7 3.3 $3%.0 2.4 1.8 429 27% 141
A 197 26.0 131.3 2.1 §7.3 &6 .9 17.2 430 237 182
A 370 24.0 23.3 2.5 87.3 7.8 20.2 437 244 205
A 410 19.3 1.7 2.9 81.4 72.2 i%.8 ki 352 202
Kiiyumukwe 2z2.7 20.¢ 4.1 83.3 71.6 17.6 359 1. 197
Nain de Kyondo 30.0¢ is.o 3.8 B .7 70.5 21.1 493 180G 181
G 13671 20.0 26.7 3.8 87.3 73.4 17.4 488 23z 190
G 281¢ 20.3 20.0 2.7 BL .7 Bl.2 i7.1 446 334 258
G 12470 23.79 13.3 2.4 88.3 74.3 5.8 331 i3s &7
XAM 76 18.¢ 16.7 2.6 84.7 75.2 i1.4 554 325 148
Mean 22.7 18.3 3.4 8%.1 72.%9 23 .4 418 298 273
8.E. % 1.9% 4.1% G.861 1.47 3.28 18,32 45.1 36.3 191.3
C.¥ (%) 15.1 3%.4 30.% 4.7 T.8 119.% i8.7 2.9 t21.4
significance *h n% na ny ns ns A *ed ns
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Takle 41. Agronomic and yield data of entriesg in AFBYAN I at Lambo in 19%0.

Cancpy Canopy Harvest Thresh- Seeds/ Weight/  Seed

height width atand/ ing Podse/ 100 1800 vield
Entries tom) {cm) DFF m DM % S pods ssedsig) (kg/ha)
Red Wolaita 45.0 48.7 3g.3 15.9 8.7 58,5 €1.5 561 168 5307
Bx-~Rico 23 49.0 440.8 9.7 17.3 81.3 63.7 116.7 451 156 1274
A 176 43.3 16.7 4% .3 18.3 84.0 66 .4 177.4 518 172 315372
$%7-CH-173 5G.0 41,7 40,7 18.4 83.3 47.3 5%.% 147 200 408
K 20 45.9 4.7 35.3 1.9 284.0 57.31 11%.0 257 103 583
GLF 24 50.90 43.3 ig. "7 17,9 86.3 62.% 38.1 471 214 $75
GLP 1004 48.3 38.3 36.0 17.8 82.9 63.9 3.4 471 346 1483
GLPX 52 43.3 46 .7 35,7 16.3 5.7 64.3 BY .3 154 297 943
ZPy 232 51.7 48,0 337 18.6 ] 68.8 103.6 380 401 1815
Caricca 4%.0 40.0 42.3 i8.5 9.3 64.7 95.6 4390 228 851
INIA 10 $3.3 43%.3 39.3 8.1 82.7 66 .0 BE.O 343 401 1058
INYA 12 41.7 43.3 319%.0 17.2 8z.7 55.1 B3.8 356 263 788
HF 4€65-63-1 44.90 41.7 48 .7 18.8 83.7 63.5 161.0 431 121 958
Calims 50.0 43.3 37.0 18.3 B2.7 €6 .86 113.3 307 447 1462
Ikinimba iB.3 35.9 37.3 i7.4 81.3 75.3 83.1 4132 324 ilei
Uboscsera € 40.0 43.3 46 .7 4.5 83.7 64.5 7.3 343 234 526
A 197 531 .7 45.0¢ 40.7 19.9 B3.3 63.0 101.5% 285 554 i562
A 370 0.8 40.0 44 .7 i6.0 §1.3 6.8 80.5 58 245 &58
A 410 46 .7 431.3 3%.7 17.3 78.3 £8.G 134.2 4§22 283 1597
Kilyumukws 4.7 40.0 39.7 i%.8 82.0 5%.9 5.5 293 468 593
Hain de Kyondoc 431.3 43.3 47.0 i%.3 83.0 60.7 37.9 473 167 314
G 13671 46 .7 48.3 41.7 15.7 78.3 6£9.8 47.7 367 373 598
G 2B1s 43 .3 40.¢ 3g.0 34.8 81.3 £7.4 124.3 433 270 13582
G 1247¢ 53.3 48.3 39.7 i8.4 B6.7 57.2 71.5 302 324 687
XAN 76 41.7 £3.3 44 .77 17.8 B8Z.3 76.7 16%.6 414 218 1462
Mean 4% .3 42.5 44.3 17.4 §2.3% £4.0 16¢.3 394 28T 31037
8.B. x 2.33 3.00 0. 58 G.80 1.02 4.32 11.53 3ig.z 40.5 102.4
C.V (¥} 8.2 2.1 2.4 8.0 a.1 il.3 19.9 16 .8 24.14 17.1
Significance ok ns w* e ok EE g e * e F 23 ok x ek
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Table 42. Disease reactions of entries in AFBYAN II at Lambo in 1990.

AN e R e xR MR e W TR WK M e O W We Sm W M e ML W MR T MM Woak DR M be e M e we ol o me W o e B W A W e e e W e W

Entries ALS Rust WM FLS CEB Y
Red Wolaita 2.33 3.67 2.867 2.00 3.33 1.00
Bx-Rico 23 2.67 1.00 1.00 2.67 3.87 1.67
A 178 2.67 1.33 2.33 2.33 1.6% 1.00
$97-CH~173 2.87 1.00 3.00 2.33 4.00 1.00
K 20 .00 1.33 1.090 3.0G 3.33 1.00
GLP 24 2.33 1.33 1.67 2.33 3.00 1.4090
GLE 1004 2.33 1.67 2.33 1.7 3.33 1.67
GLPx 92 3.33 3.67 31.00 1.00 4.00 1.00
ZPv 292 5.00 1.08 1.00 3.06 4.00 1.00
Carioca 3.00 1.87 1.87 2.33 4.08 1.00
INIA 10 3.313 2.00 2.33 3.87 4,00 1.67
INIA 12 3.67 2.67 2.33 3.00 3.33 1.€7
HF 455%-63-1 2.33 1.00 1.67 1.67 31.87 1.00
Calima 4.87 1.33 1.00 2.67 3.06 1.00
Ikinimba 3.87 2.33 3.06 1.00 3.00 1.00
Uboaosera 6 2.67 1.67 2.67 1.33 3.67 2.00
A 187 4.67 1.00 1.00 3.00 3.33 1.00
A 370 2.33 1.00 2.00 2.33 3.00 a.33
A 410 3.67 1.00 1.67 i.67 4.00 1.00
Kilyumukwe 2.67 1,00 1.33 31.00 4.00 1.33
Nain de Kyondo 2.313 1.00 1.67 1.67 2.33 1.00
G 13871 2.00 1.33 3.67 2.00 3.33 1.0%
G 2816 3.00 1,00 3,33 1.00 1.67 1.33
G 12476€ 2.33 1.00 2.33 2.67 Z.67 1.33
XAN 7€ 2.33 1.G0 1.00G 3.33 .00 1.00
Mean 3.00 1.5%2 2.03 2.27 3.37 1.24
5.E. % 0.382 G.358 U.660 0.615 80.326 0.447
C.V (%} 22.1 40¢ .8 56 .4 47.0 16.7 62 .4
Significance LA bl NS Ng il s
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Table 43. Agronomic and yvield data of entries in AFBYAN II at Mabughai in 13S0,

Canopy Canopy Harvest Thresh- Seeds Weighr/  Seed

height  width atand/ ing rodsa/ 100 1000 yield
Entyies {om) {cm) DFF ot oM ¥ m pods seedslg} {kg/ha)
Red Wolaita 35.0 30.0 52.7 i%.1 96.0 3.3 76.3 447 229 784
Bx-Rice 23 28.3 8.3 54.0 18.8% 115.3 2.0 136.2 458 155 962
A 176 0.0 30.3 S56.7 18.8 14,7 72.8 80.6 522 164 585
397-CH-173 39.¢C 30.0 53.7 19.5 3112.0 £3.3 1i8.2 345 245 1016
K 2@ 33.3 28.2 50.40 17.8 113.3 67.7 95.7 287 331 306
GLE 24 33.3 30.0 53.7 18.% 1i8.3 71.90 773 g9 363 1GR9
GLP 1004 38.3 31.7 53.7 19.0 131.9 68.2 72.7 330 402 359
GLPx 32 3.7 30.0 46 .7 18.0 98.7 77.2 11%8.0 254 358 1237
ZPv 292 in.o 25.0 45,0 18.86 111.3 £8.7 43.9 314 480 653
Carioca 32.7 5.0 57.3 1.8 102.0 1.4 122.3 463 197 1iis
INIR 10 36.7 28.3 50.40 14.% 110.0 1.7 £4.4 k$: ¥ 390 802
INIA 12 33.3 8.3 523 3.8 116 .0 £8.2 58.7 k113 375 815
HF 465-63-1 31.7 31.7 58.3 0.1 115.3 71.4 123.7 467 167 981
Calima 36.7 3.0 46,40 18.5 113.3 70.4 g31.6 299 469 1157
Ikinimba 31.7 30.0 44.8 20.¢ 98.4 76.6 118.8 isa 349 1470
Uhasogera 6 0.0 28.13 54.7 15.1 1i6.% 746.2 84 .2 a7 222 728
A 197 i6.7 28.3 48.7 18.2 113.3 73,7 66 .6 310 453 $28
A 370 28.3 28.3 56.3 i7.¢ 115.3 E.3 83.5 3185 218 £97
A 411G 30.0 0.4 43 .7 23.1 115.3 i ] 65.8 332 124 o7
Kilyumukwe &1.7 38,7 44 .0 15.8 110.0 £8.1 8.3 380 463 128%
Hain de Kyondo 30.0 8.3 Bg5.0 14.3 118.0 2.9 51.6 432 2432 533
G 1367 28.3 26.7 53.¢ 18.4 115.3 1.8 164.9 342 308 1052
G 2818 25.3 28,13 53.7 20.2 1315.3 73.13 49.2 339 353 E58
G 12470 35.0 31.7 51.7 18.0 1173 66.7 51.3 319 473 764
ZIRR 78 Z8.3 28.3 “8.0 20.4 3135 .3 4.2 83.9 424 181 08
Mean 32.4 25.7 %1.9 13.1 111.7 71.2 84.6 372 318 813
S.E. & 2.33 1.8%C 1.04 0.5 0.8¢ 1.24 9.63 4.2 10.4 1063%.1
C.V () 12.5 13.1 3.8 8.2 1.3 3.c 19.9 5.6 5.6 26.7
gignifigaﬁge * na L2 2] Hne LR E ] R L L " LR e
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Table 44. Disgease reactions of entries in AFBYAN II at Mabughai in 1990.

I T T L T

B I I i T T L L

Red Wolaita 3.33 4.00 2.00 5.67 2.00

Ex-Rico 23 2.00 2,67 2.00 2.33 2.08
A 178 2.33 2.67 1.67 2.00 2.00
997-CH-173 3.490 3.67 2.00 2.33 2.00
X 20 2.67 3.00 2.00 2.00 2.00
GLP 24 2.87 3.00 2.00 2.67 2.00
GLP 1004 3.00 4.00 2.00 3.67 2.00
GLPx 92 2.67 2.67 2.0¢0 2,33 2,00
oZbv 282 2.867 4,00 2.00 2.33 2.00
Carioca 2.33 2.67 2.00 2.87 2.00
INIA 10 3.00 4.33 2,33 5.60 3.00
INTA 12 3.00 3.67 2.00 3.00 2.33
HF 465%-63~-1 2.87 3.00 2.00 4.67 2.00
Calima 3.00 .87 2.00 2.67 2.33
Tkinimba 2.33 2.00 1.67 2.33 1.67
Ubososera 6 3.00 2.33 1.87 2.67 2.00
A 157 3.00 4.00 2.00 4.60 3,00
A 270 2.33 2.00 Z.00 2.33 2.00
A 410 2.33 2.67 2.00 2.80 1.67
Kilyumukwe 2.00 4.00 2.00 2.33 2.33
Nain de Kyondo 2.67 2.33 2.00 2.00 2.00
G 13671 2.33 2.67 2.00 2,00 1.67
G 281¢ 2.67 3.00 2.00 2.00 2.00
G 12470 3.00 4.00 2,00 3.00 2.33
XAN 76 2.33 2.33 2.00 2.00 2.00
Mean 2.69 3.13 1,97 2.80 2.08
5.E. $.310 0.314 0.133 0.479 0,225
TV (% 19.9 17.4 11.7 29.7 i8.86
Significance NS *hk NS ki *

A W e o e we e e e o AR e e MK e W e W W B T W WM ML MW e R M me T W R e T e e e e
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Table 4%. Agronomic and yield data of entries in AFBYAN II at Miwaleni in 1330,

Canopy Canopy Harvest Thresh- Beeds/ wWeight/ Seed

heigat  width stand/ ing Pods/ 1060 1000 yield
Entries {om) {em)} OFpP w oM % w2 pods seeds{g) (kg/ha)
Red Wolaita 36.7 25.7 40.0 15%.4 76.3 £2.3 £7.% 294 244 544
Ex-Rico 23 36.3 n.o 40.7 16 .4 79 .0 61.% 87.% 33¢ 1499 S50
5 1€ 3B.C 29.9 39.9 146.8 4.7 88.0 115.5%5 348 221 67
297-CH-173 32.7 23.3 38.3 183.8 76.0 57.4 134.7 243 294 850
K 20 34.3 29.3 40,7 16.0 7T.3 7.9 84.3 1%3 307 A30
GLE 24 34.3 30.0 41.0 13.6 &1.0 50.1 1.7 203 284 156
GLP 1004 6.7 23.3 36.0 16.2 79.0 55 .3 0.7 a2 3 363 871
GLPx 32 25.0 22.7 37.3 17.86 4.0 62.8 $7.0 262 374 950
ZPv 292 37.0 26.7 3.0 12.8 5.0 531.7 97.2 235 388 878
Carioga 38.3 26.7 38.3 17.3 76.3 62.4 118.7 432 231 1152
INIA 1C 38.0 28.3 ig.7 17.0 F3.3 54.5 79.3 403 224 524
INIA 12 ig.3 27.7 37.7 1€.4 73.3 4%.90 8.9 251 287 566
HF 463%-§3-1 38.3 30.0 41.7 16,1 8.0 54.6 85.5 243 182 453
Calima 32.3 26.7 36.7 2.7 80.3 £7.0 64.% 201 4786 Bi6
ITkinimba 3 B8 4 20.40 3%.3 16.3 4.0 66.2 101.3 296 300 Ga0
Uhososera & 35,7 26.7 41.7 10.8 3.0 1.7 T7.7? 184 221 380
A 197 40.90 28.3 3.7 i16.8 81.7 58.3 %1.% 183 481 467
A 370 30,0 2%.8 41.7 17.6 80.7 418.9 1.2 218 237 521
A 410 is.7 6.7 37.7 i4.6 5.7 57.1 78.1 294 319 712
&1 lyumkwe 3.0 3t.o 43.3 17.0 75.7 47.0 135.7 314 154 666
Main de Kyondo 33%.32 R8¢ 42.0 16.8 73.7 51.3 112.0 p 362 536
G 13671 35.4 27.7 38.7 i%.8 4.0 67.9 75.9 319 238 B8
G 2B18 28.3 23.3 37.7 12.0 ax.7 8.8 51.3 236 1 ans
G 12470 40.7 3i7.7 43%.3 14.6 B7.0 25.8 38.2 1468 364 189
XAN 7¢ 40.7 29%.3 42.7 i7.0 T6.7 %4.5 136.¢ 342 186 4174
Mean 35.1 27.3 39.1 15.7 7.1 54.5 87.4 261 295 621
S.E. + 3.75 .04 0.80 1.38 2.21 .81 16.9% BEG.3 43.2 141.8
c.v. s 18.5 19.3 2.6 15.2 5.0 21.7 33.6 40.0 25.4 39.5
Signifivance s Ng ok k * 2k HE ik FEE w *a
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Table 46. Agyvonomic and yield data of entries in AFBYAN II at Selian in 1980,

canopy  Canopy Harvest Thregh- seeds/ Weight/ sead

height  width stand/ ing Poda/ 160 1600 yield
Entries {em} e} DFF w DM 3 o pods seeds{g} (kg/ha)
Red Wolaita 41.7 56.6 6.7 i9.8 4.0 72.86 85.1 479 23% 955
Ex~Rico 23 38.3 49.0 35.3 19.4 94.0 7.3 143.9 450 201 1333
A 178 45.0 45.0 42.0 0.3 3.0 $6.7 155 .4 4565 208 145E
237-CH-173 44.0 43.3 38.3 20.8 B6.0 0.6 131.5 463 300 1814
K 20 43.3 45,0 36.7 19.8 91.0 §7.06 107.4 342 388 1354
GLP 24 4% .0 54.0 40.90 i9.8 92.0 1.8 103.7 3s9 345 1436
GLP 1004 46 .7 45.10 39.0 19.8 BE .0 0.6 8.3 478 433 1620
GLPx 42 48.7 50.0 34.3 18.9 8.0 80.1% 80.% 346 431 1183
ZPv 282 41.7 3g.3 34,0 21.¢ 83.0 74.2 85 .8 323 463 1211
Caripea 43.3 5C.0 43.0 20.7 B9.0 71.% 333 .4 484 228 1421
INIA 1O 8.3 38.3 38.3 i8.% 86 .7 65.5 91.3 348 373 1087
INIA 12 43.3 45.0 3%.3 1%2.6 87.0 2.8 72.2 379 401 1073
HF 465-63-1 41.7 45.0 43.0 19.6 93.0 0.4 344 .2 478 184 1280
Calima 41.7 3g.3 5.0 18.6 B3.0 72.4 .5 302 552 1158
Tkinimba 50,0 0.0 340 20.4 89.0 80.2 i02.8 k13 451 1753
Mhogcsera € 50.6 55.0 43.0 18.3 89.0 £8.86 85 .8 338 254 £49
A 197 45.0 49.0 36.0 13.9 88.0 T4.2 73.0 282 559 110L
a 310 56.0 50.0 45,3 17.3 9&.0 66.0 142.7 310 268 110%
A 410 45.7 50.G 35.1 18.8 89.0 T2.6 114.7 387 383 1685
¥ilyunukwe 3.3 48.0 16.3 3.8 90.0 5.3 79.0 279 544 1170
Nain de Kyondo 50.0 48.3 43.7 13.5 4.0 6£8.7 86.5 442 247 B39
G 13671 5G.0 50.0 9.7 .2 22.0 8.5 85.5 A24 324 1523
G 2816 54.0 0.0 3%5.0 1%.8 20.0 81.1 316.0 432 495 1956
G 12470 4%.0 45 .0 38.0 1%.8 94.0 £5.4 58.0 3is 531 1424
N 76 45.6 48.7 42.7 20.8 95,0 2.2 160.6 443 204 1419
Mearn 44.7 45.7 38.% 19.4 50.3 1.6 104 .7 384 380 1332
5.E. & 1.83 1.8 0.34 0.860 0.07 1.74 14.72 37.3 2k.6 182.7
C.v (k) 7.1 7.1 1.5 5.3 a.1 §.2 24 .14 i6.4 10.4 13.4
Signifie&nce oo 22 i ew (22 * ek EE 2] hw *ok * o
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Table 47. Diseass reactions of entries in AFBYAN Il at Selian in 18990C.

T L A W W AR e A R e MR e R W e W W W W B R TR L e e L L N L WG AL W A W R EE MR T T e e e W W W W W W e e e e e

e e W W e e M T B e e e e WA W W W W R SR M e N e e e e e W WA W W W W R W R e TR e e e e e e o A W AR W e e ar e e o

Red Wolaita 1.00 3.33 5.00 3.33 1.90 2.67 1.33

Ex~Rico 23 1.00 2,00 2.67 3.32 1.00 1,33 1.00
A 176 1.00 2.00 1.00 3.00 1.00 2.00 1.00
997-CH-173 1.00 3.33 1.00 3.33 1.00 1.33 1.0C
K 20 1.00 3.oC 1.00 1.33 2.00 2.00 1.06
GLP 24 1.0¢0 3.00 1.33 2.33 1.00 1.00 1.00
GLP 1G04 1.0¢ 3.00 2.00 2.00 2.00 1.33 1,00
GLPx 32 1.60 3.33 3.67 1.33 1.00 2.67 1.33
Zpv 292 1.00 4.00 1.00 2.33 2.00 1.00 1.00
Carioca 1.00 2.67 1.00 4.00 1.60 2.33 1,60
INIA 10 1.87 3.33 3.33 2.67 1.33 1.33 2.00
INIA 12 1.87 4.00 3.00 2.67 1.00 1.33 1.00
HF 465%-63-1 1.33 2.00 3.00 3.00 1.00 2.00 2.67
Calima 1.00 4.0¢ 1.33 2.33 1.33 1.00 1.0¢C
Ikinimba 1.00 2.33 3.00 1.33 1.00 2,67 1.00
Ubososera 6 1.60 2.87 1.67 3.00 1.00 2.00 1.00
A 187 1.00 4.00 1.33 4.00 1.00 2.33 1.00
A 370 1.00 2.33 1.00 3.00 1.00 1.33 1.00
A 410 1.00 2.33 1.00 3.33 1.00 1.33 1.00
Kilyumukwe 1.00 3.00 1.00 3.33 1.006 1.00 1.00
Nain de Kyondo 1.00 2.87 1.00 3.33 1.08 1.33 2.00
G 13671 1.00 1.67 1.00 2.33 1.00 2.00 1.08
G 2816 1.00 2.33 1.33 3.00 1.00 1.00 1.00C
G 12470 1.66 3.00 1.00 3.00 1.00 1.33 1.00
XRN 78 1.60 2.33 1.00 3.33 1.00 1.67 1.00
Mean 1.07 2.87 1.79 2.80 1.15 1.65 1.17
S.E. # 0.20L 0.245 0.2190 0.434 0.189 0.387 0.198
TV (%) 32.6 i14.8 20.4 26.9 28.6 41.7 29.3

Significance NS * ko W L2 * ok * ok

e W T TR e W R WL A W WL W W AR AR e e e e b b WL W e de e e e W R W MR M e e ke e W W W W W W WE B W v o e e e W W
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Table 48, Agronomic and yvield data of entries in AFBYAN IY at Selian in 19981,

Canopy <anopy stand Sead Saed

height width at Fods/  $eeds/ size yield
Entries {om) {cm} DFF  harvest oM m2 pod g/aeed {kg/ha}
Red Wolaita 5.0 is.8 47.8 15.2 54.0 145.6 404 252 1457
Ex-Rico 23 46.7 35.0 41.0 0.2 85.0 16%.9 528 2186 1769
A 176 41.7 28.3 50.0 16.8 96.0 172.8 531 202 1782
997-CH-173 48.3 28.3 52.0 2i.8 23.3 111.0 465 284 1403
K 20 54.0 28.3 33.¢0 24.3 22.7 137F.7 156 456 1953
GLF 24 $3.3 5.0 45.0 0.3 95.0 95.3 iss 404 i571
GLE 1004 53.3 0.0 45.0 32.5 33.0 1071 435 508 3282
GELEP 92 41,7 31.7 35.3 27.8 53.3 159 .4 383 45¢ 2694
ZPv 282 48.2 26.7 37.0 25.7 92.9 1013 438 563 2389
Carioca 486 .7 25.0 45.8 20.3 %3.0 193.8 534 230 23408
INIA 10 5.7 3g.C 47.3 23.2 94.0 122.8 399 426 1988
INIA 12 51.7 3i5.0 41.0 23.8 94.0 133.1 isg 434 20581
HF-465-631-1% 50.0¢ 26.7 52.90 24.8 52.3 208.0 581 2n2 2214
Calima 56.0 28.3 35.0 .2 92.0 895.1 344 5as 1893
IRinimba 43.3 35.0 39.7 25.8 94 .3 165.1% 373 418 238%
Ubososera & 36.7 35.0 52.0 21.8 10¢.¢0 125.1 457 248 1378
A 187 53.13 31.7 44 .0 26,7 56 .0 4% .6 328 655 958
A 370 38.3 33.3 50.0 20.7 36 .0 198.1 494 259 2474
A 410 45.0 30.4 i9.0 1%.0 93.0 152.9 355 igg 2050
Kiilyumukwe 46 .7 0.4 33.0 23.7 93.0 133.1 280 582 2806
Nain de ¥yondo 36.7 35.0 %3.0 18.3 i02.0 142.% 545 2740 2092
G 13671 36.7 3%.9 42.0 4.8 22.3 140.9 344 387 2156
{3 2816 8.3 31.7%7 48.0 26.8 820 177.8 432 352 2833
& 12476 53.3 26.7 49.3 6.5 i02.0 B83.8 346 L0 i633
XN 76 43.0 28.3 51.0 20.3 95.7 22%.0 445 243 2301
Mean 45.7 3i.40 44.8 22.5 94,7 140.7 423 384 1992
5.E. # 2.35 2.02 0.55 2.71 0,24 21.2% 8.1 i6.3 76,2
C.¥ %) 8.9 11.2 2.3 26.9 2.5 6.1 il1.5 7.4 23.5
Signifisance . L 2] LE 2] ns * W LR LR 2 Wk ok



Table 4%. Disease reactions of entries in AFBYAN Il at Selian in 1991.

e ma e m w L o be A WA A A M W W M L ME N e W E Em e ol N U W M A W W e W R e e e e

G e e m e an e S e e e e e e e e M AP e am o e e MR b e e W MR e e

Red Wolaita 1.33 1.33 2.67 3.67

Ex-Rico 23 1.00 1.00 2.33 2.67
A 176 1.00 1.00 3.00 2,00
997-CH-~173 1.00 1.00 32.00 3.33

K 20 1.00 1.00 3.00 2.00
GLP 24 1.00 1.33 2.33 3.00
GLP 1004 1.33 2.67 2.67 2.33
GLbx 92 2.00 1.67 2.67 3.67
Zbv 292 1.67 1.33 3.00 2.00
Carioca 1.00 1.00 3.00C 3.00
INIA 10 1.33 1.87 2.67 Z.33
INIA 12 1.33 2.67 2.33 2.87
HF-465-63-1 1.00 1.60 3.33 3.00
Calima 1.6€7 2.00 2.67 2.33
Ikinimba 1.00 1.67 3.00 4.33
Ubososera 6 1.33 1.60 3.00 3.7
A 187 1.67 1.67 3.33 3.33
A 370 1.00 1.00 2.67 3.00
A 410 1.00 1.00 2.33 .00
Kilyumukwe 1,33 1.00 2.87 2.87
Nain de Kyonde 1.33 1.33 3.60 3.33

3 13671 1.00 1.00 3.33 3.33

G 2816 1.33 1.00 2.33 3.33

G 12470 1.00 1.33 2.67 2.33

ZAN 76 1.00 1.00 2.67 3.00
Mean 1.23 1.35 2.79 2.83
5.8, + G.224 0.304 G.234 0,266
C.vV {%) 31.5 3is.1 18.3 15.7

Significance ns ik ns *kox

W W W W R AL L M e e R T TR A A W MR W e e W W W R W W T TR T e W W MR W S e W
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Table 50. Agronomic and yield data of entries in AFBYAN II at Mbala in 1989.

Cancpy Canopy Harvest Thresh- Seeds/ Weight/ Seed

height width stand/ ing Poda/ 10 1o00c yield
Batries {cm} {cm} DFF w e * w2 pods gseedsig) (kg/ha)
Red Wolaita 27.3 26.7 14.3 23.3 1.8 6.8 1408.0 3as 228 599
Bx-Rico 23 253 20,0 47.0 21.3 T0.3 68.6 163.1 a9z 125 773
A 178 29.7 36.0 50.13 22.8 76.3 83.5 282.7 608 183 2440
537-CH~173 26.8 26.0 4%.6¢ 22.5 75.7 T8.8 1%3.2 441 284 23723
K 20 29.0 6.7 458.7 23.5 70.3 72.1 127.3 283 371 13486
GLP 24 7.3 33.3 48 .3 20.4 15.7% 75.9 55.3 348 Z44 767
GLE 10064 31.3 30.0 46.3 17.7 £6.0 74.1 .8 409 322 1016
GLPX 32 8.1 33.3 43.7 18.2 E%.8 87.4 132.9% 37 149% 1988
2Py 292 31.7 18.7 43.0 25.6 €1.¢ 2.2 128.4 318 378 1428
Carioca 6.0 30.0 50.3 21.8 15.7 82.2 185.2 493 219 2018
INIA 19 3z2.0 26.7 45 .8 21.3 66.0 LB 93.3 azg 314 88%
INIA 12 38.0 30.0 45.7 3.8 66.0 £9.4 11%.0 299 338 1190
HF 46%-63-1 25.0 30.9 52.3 22.8 0.3 78 .4 176 .6 511 1%% 143186
Calima 5.0 28.7 44 .3 23.9 €5.0 T4.9 128.4 250 403 1509
Ikinimba 2.0 35.90 43.0 25.0 £1.0 85.2 136.9 449 332 2403
Ubososera & 28.7 38.3 45.7 23.7 69.3 17 .4 142.6 364 224 1178
A 197 33.0 23.3 44 .3 i8.6 67.6 8.4 1%0.6 232 591 1463
A 370 6.7 26.7 49.7 20.1 T8.3 16.2 1631.6 424 255 1794
h 410 ic.0 30.¢o 43.7 21.8 668.3 7.4 151.9 408 292 1814
Kilyumukwe 31.3 6.7 431.7 2E.2 £3.3 ¥2.8 112 .8 289 433 1457
Nain de Kyondo 30.7 38.3 52.3 18.4 19.0 T7.1 96 .3 446 iv4 B63
G 13871 31.3 38.3 7.7 18.3 75.9 7%.9 183.9 3g1 31% 2385
G Z81& 28.0 16.7 44.1 20,2 €5.0 T9.8 180.4 383 317 1835
G 12470 28.7 6.7 49.7 12.5 TT.7 8.1 TO.8 377 194 1275
ZAN 76 23.0 20.0 52.3 22.5 74.3 BO.) 130.4 538 186 12%0
Mean 29.3 27.6 4.7 1.0 £5.7 76.9 136.1 gl 303 14%9
S.B. % 1.5%8 4.18 0.55 1.82 1.14 2.41 21.96 35.9 40.6 274 .2
C.V. (%) 9.3 26.6 2.0 15.8 2.8 5.4 27.% 15.9 23.2 31.7
significance E 2 4] v L &2 ] - [ 24 ] E L 2 g L& 2 ok o ¥ W L2 ]
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Table 51. Disease reactions of entries in AFBYAN II at Mbala in 1989.

WA A an R S L AR AR M S R am L AR MRl o e e e e e e e

Red Weolaita 8.67 1.33

Ex-Rico 23 9.00 1.00
A 176 4.67 .00
997-CH~173 4. 00 1.00
K 20 7.33 1.33
GLP 24 9.00 2.33
GLP 1004 B.67 1.80
GLPX 92 g.67 1.33
2Py 282 .00 1.65
Carioca 7.67 1.G60
INIA 10 g.00 1.090
INIA 12 9.00 1.60
HF 465-63-1 £.67 1.60
Calima B.&7 1.00
Ixinimba 8.00 1.00
Ubnaosera 6 6.867 3.67
A 197 8.33 1.60
A 370 6.33 1.00
A 410 9,00 1.00
Kilyumukwe 2.00 1.00
Nain de Kyondo &.33 5,33
G 13671 8.33 1.00
G 2818 7.87 1.860
G 12470 4.00 1.00
AN 78 6.33 1.00
Mean 7.64 1.37
5.E. + 0.709 $.759
C.V. (%} 16.1 95.8
Significance kW *

v e e e e e e e e e e W W e
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Table 52. Agronomic and yield data of entries in AFBYAN II at Gwebl in 15%1.

f:ancgy Canopy Harvest Seads/ ﬁeightf Reead
height  width stand Pods/ 100 1506 yieid
Entries {em) {om} DFF /e DM o pods seeds (g} {kg/ha)
Rad Wolaita 7L.6 54.0 %1.3 01.8 108.9 77 185 833
Ex-Rivo 23 56.9 50.7 i6.6 6.7 276.3 532 164 2188
A 178 53.1 £5.0 17.1 96.7 zi8.4 457 2232 2154
937-CH- 173 41.7 52.3 17.3 98.90 18¢.6 484 278 2908
K 20 41.7 48.0 13.7 48.0 81.2 473 360 1348
GLP 24 53.3 51.3 11.3 100.0 93.1 454 289 1242
GLP 1004 B1.7 43.3 13.8 8.6 11i4.8 353 1199 2288
GLEX 32 51.7 4%.0 14.2 100.2 102.4 328 407 1379
ZPv 2332 38.7 44 .7 4.0 82.3 94.1 a452 343 1433
Carioca 51.7 5%.7 17.4 96 .7 165.3 570 239 2204
INTA 10 45,8 48. 4 5.2 97.3 7.4 404 383 1058
INIA 12 £5.0Q 43.3 19.3 98.0 100.3 asg 354 1338
HF 465-63-1 45.0 5%.0 17.2 98.7 128.1 &76 243 17108
Calima 41.7 4%.7 17.% $6.0 115.4 373 426 1746
Ixinimba 53.3 49.3 16.8 98,7 103.3 417 87 13256
Ubogosers € 60.0 52.3 168.3 83.3 44.0 817 Z2i8 B3
A 197 £3.3 4%.3 14.4 896.7 84.8 487 457 1838
A 378 62.3 55.8 i4.1 95.3 112.% 547 244 1508
A 410 %5.0 48.7 20.8 836.9 147.5 464 337 2183
Kilyumukwe 53.3 46.7 11.5 9%.3 68.3 384 568 1367
Nain de Kyendo 61.7 2.0 16.2 igz.0 1683 504 Ze7 1454
G 13671 &5.0 €3.0 17.1 106 .0 25.9 354 344 346
G 2816 41.7 50.3 1.0 58.7 158.¢ 424 318 2008
G 12470 56.7 53.0 12.6 42,6 B6 .4 370 417 1273
XAN 16 $3.1 56.7 16.13 $8.0 253 .8 551 201 2596
Mean 52.6 51,7 16.1 %8.5% 122.0 459 3zé 1589
5.B. & 4.58 £.75 1.82 0.83 24 .28 46 .1 39.4 158.9
C.V {%) 15.1 2.5 is.6 1.3 34.4 17.4 20.8 17.0
sign*flganca W [T X3 * *wik kW * i kW LR X3

e e W W [ W N A e e e W e e e R e Wk A e A W R e W e e W R W A o e mm P L
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Table 53. Agromnomic and yvield data of entries in AFBYAN II at Kisozi in 19898,

Seeds/ Weight/ Seed

Canopy Canopy
height width
Entries (cm} {cml

Red Wolaita
Ex-Rico 23
A 178
357-CH-173
K 20

GLE 24

GLP 1204
GLPx 82

LPv 232
Carioga
INIA 10
INIA 12

#BF 465-63~3
Calima
Ikinimba
Ubosogera 6
A 197

A 370

A 410
Kilyumukwe
Nain de Kyendo
G 1367)

g 281é

G 12470

YEN 76

Mean

8.E. &

C.V {%}
Significance

™
W
p

B
s

iga 1000
pods seeds (g)

vield
ikg/hal
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Table 54.

Disease reactions of entries in AFBYAN II at Kisozi in 19898S.

A W e e W e o W M e e e e A e e e e = e W W e e T e W M e e e W W e

Entries Anth ALS AB Rust BCMY
Red Wolaita 7.33 6.33 4.00 1.00 5.G0
Ex-Rico 23 &.67 1.00 5.00 1.80 7.00
A 176 7.00 1.67 &.87 1.00 5.33
$97-CH-~173 6.33 7.00 1.33 1.00 7.00
K 20 2.33 3.67 5.33 1.00 1.33
GLP 24 2.60 4.867 4.33 1.00 4.0G0
GLP 1004 5.33 6,33 3.67 1.60 2.33
GLEx 42 2.87 .00 4.33 3.67 3.33
ZRv 292 2.33 7.67 7.67 i1.00 2.00
Caricca 7.080 4.867 4.67 1.60 5.67%7
INIA 10 2.33 5.33 6.33 1.00 2.67
INIA 12 3.67 4.33 6.67 1.00 2.00
HF 465-863-1 6.40 1.60 5.33 1.460 4. .87
Calima 1.867 6.00 5.87 1.00 2.33
Ikipimba 1.06 5.67 5.67 6.33 1.33
Ubocsosera & T.00 3,33 3.67 1.00 5.00
A 187 2,67 7.33 7.67 1.00 2.67
A 370 6.33 3.67 4.00 1.00 3.33
A 410 3.87 2.87 85.67 1.00 2.67
Kilyumukwe 2.87 5.67 6.33 1.00 2.00
Nain de Kyondo 5.00 2.00 3.00 1.00 5.67
G 13671 2.00 5.00 7.00 1.08 4.33
G 28l1é 2.687 4.67 5.00 1.00 2.00
G 12470 2.67 2.33 4.47 1.00 2.060
XAN 74 4.67 1.00 &.00 1.00 5.00
Maan 4.12 4.40 5.1%9 1.32 3.63
S.BE. 4 0.85 0.77 0.95 0.25 0.85
C.V {%}) 35.7 34.5 31.86 32.4 31.0

significance * ¥ L& & 3 L % 3 * kW * &

e e e e e e e b e e e A MK e mh e W W RE  EE W W MR e S WA A s e e R e e e e e
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Tabkle 55. Agronomic¢ and yield data of entries in AFBYAN II at Moso in 1989F.

Cangpy Canopy

height
{em}

width
{em}

Harvest
stand
[’

Seeds/ Weight/ Sesd

roda/f 100 1060 yvigld
mt

pods seedsig) {kg/ha)

Red Wolaita
Ex-Rico 23
A 176
997-CH-173
K 20

GLP 24

GL,P 1004
GLPx 92

Zey 292
Cariova
INIA 10
INTA 12

HF 465-£3-1
Calima
Tkinimba
Ubososera §
A 1597

A 370

A 410
Kilyumukwe
Hain Jde EKyondo
G 1367

G 2818

8 12470

XA 76

Mean

S5.E. %

C.V (%)}
Significance

N

]

LR Rl CUOWWSSIWODQWDNODCSoDDGo oW

ig.3
9.8
22.¢
22.86
19.1
1%.9
21.6
22.0
R2.3
21.8
21.8
i8.9
20.4
22.7
23.3
Z1.9
22.8
i8.%
20.7
20.8&
0.1
¥3.9
21.7
20.2
23.0
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Table 56, Disease reactions of entries in AFBYAN II at Moso in 13B9F.

e . W T W T e e o e e e e o e e e

B i T Y s I ")

Red Wolaita 6.33 3.33 3.67

Ex-Rico 23 1.00 1.00 1.33
A 176 2.87 1.33 1.90
997-CH-173 2.33 1.00 1.33
¥ 20 1.00 1.00 1.33
GLP 24 3.33 1.00 1.33
GLP 1604 3.00 2.00 2.33
GLPx 92 g.33 1.00 2.00
ZPv 282 1.67 2.33 2.00
Caricoca 1.00 3.00 1.00
INIA 20 4.00 3.67 3.87
INIA 12 3.67 1.67 2.00
HY 465~83-1 5.33 1.08 2.67
Calima 4,33 1.67 1.67
Ikinimba 7.00 1.33 1.87
Uboscgera 6 T.687 1.33 2.67
A 197 Z.32 1.67 3.00
A 370 4.00 1.00 2.00
A 410 1.00 1.33 1.060
Kilyumukwe .67 3.33 2.33
Nain de Kyondo 9.00 1.900 2.33
G 13671 1.80 1.060 1.00
G 281s 1.33 1.33 2.00
G 12470 1.33 1.00C 1,33
XAN 78 1.80 1.00 1.00
Mearnt 3.53 1.61 1.91
S.E. # 0.596 0.718 0.397
C.V (%} 29.2 F1.2 36.0
Significance * ok ng *Ex

W e S e B e W1 R KR TR MR e W an e e e e e e e e e e W
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Table 57. Agronomic and yield data of entries in AFBYAN II at Gandajika in

1%89,

Canopy Sround Zrand Thresh- Seed Seed

height  cover at ing Pods/  Seeds/ sirze yield
Entries {om) seore  DFF harvest oM L m2 pod g/seed {kg/ha}
Red Wolaita 43.0 20.4 52.3 302
Ex~Rico 23 41. 8 18.8& K¢.0 334
A 178 42 .3 23.8 53.13 668
287-CH~173 42 .0 21.3 52.¢ 224
K 2% 38.8 23.2 51.7 44
gLy 24 42.0 21L.8 51.¢ 14
GLP 1004 37.3 18.2 5.0 119
GLPX 52 34.0 15.4 48.7 781
2w 282 30.3 2.0 46.8 129
carioca 41.3 19.9 53.7% %31
INIA 10 15.7 18.3 47.2 124
INIA 22 35.6 18.7 45 .3 96
HP 465-63-1 45.3 0.6 55.0 392
Calima 34.0 20.3 48.3 24
Ikinimba 2.7 21.8B 47.0 768
Ubagosera 6 41.8¢ 21.3 52.3 78
A 187 35.3 1%.3 48.3 15
A 370G 449 .7 1%.1 54.0 433
A 410 35.32 21.1 19.0 188
Kilyumukwe 1.7 18.3 48.3 194
Nain de Kyondo 46.3 22.3 £0.0 1370
G 13671 41.0 23.1 51.7 31
G 2B1& 35.3 20.6 49%.% 1708
3 12476 40.0 20.4 51.8 a7
XAN 76 43.3 22.9 53.3 667
Mean 3g.7 20.86 50.8 410
S.E. % 0.95 1.73 g.67 196 .7
C.¥ (%) 4.3 14.6 2.3 #3.2
Significance ke ng bl el
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Table S8, Diseasze reactions of entries in AFBYAN 11 at Gandajika in 1989,

e e e e e e e e e e

R T i Rt e

Raed Wolaita 5.33 4.67

Ex-Rico 23 7.33 5.00
A 178 6,00 3.33
%7-CH~173 &.00 2.33
K 20 7,67 5,33
GLP 24 &.00 31.00
GLP 1004 7.67 4.00
GLEx 82 6.00 3.67
Py 292 .00 4.00
Carioca 7.00 4.33
INIA 10 5.67 3.67
INIA 12 5.00 .67
HF 7.00 5.33
Calima 6.67 4.67
Ikinimba 7.00 4.00
Ubogosera 6 6.33 4.00
A 197 6.33 2.67
A 37Q 6.67 4.67
A 410 6.00 3.67
Kilyumukwe g8.00 4.00
Nain de Kyondo 7.67 £.33
G 13871 6.00 6.67
3 281lé 8.00 4.67
G 12470 .67 6€.87
XAN 78 6.00 4.33
Mean 4.27 G.64
S.E. + 0.456 0.521
C.v (%) 18.6 13.6
Significance bl *k

B e T T I I
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Table 59. Correlation
18%1.
ALE AWE MEL
80 89 88

coefficients

{x10%)

between predicted values

of plant

characters and seed yields in AFBYAN II in eastern Africa between 1588 and

Plant characters and digease reactions

<y
oW
DFF

6
37
256’

g
2¢°

-%¢

47"
46"
al
22

47"

-17

~34

&1

~16

-18
34

~-18
29"

18
-36"

of probability less than ©.05,

MEL PAW BEQ BX1
g3 89 BaF 89F
-8 ~21 43" 9
9 4% ~29* -2
-13 5 ~45" -
-3l 5 -8 -12
38" -29° 51 12
- - -8 -2
- - 17 -2
- - 9 12
. - 29" 3
- - B - -
;] -34%7 82" 4
- - -21 -2
61" 74" 55" 32
ig 36 -10 3
[ [ 37 G

17

RAC ¥Co

888 29F
43 -
20 26"

- 22
47" 56"
307 ~320
-6 1

-13 -4
a3 }

€ 20
25’ 10

-1 11
«.1’; -
ca” .
206 -
-186 -

43"
34"
8™
11
11

-57"

-32°

0.01 and 0.001, respectively.



Table 60. Correlation coefficients (x10?) betweet predicted wvalues of plant
chgracters and seed yields in AFBYAN II in southern Africa between 1988
and 1931,

A g Sl i T i T S W Wk O S T S W S - W i O e M W -~ P D A i A A O D U L - L B - -

HOA MAT HAR MAS Lic uxr LAM MAN MIw SEL SEL MBA GWE
&g 89 83 89 30 91 50 50 30 949 -2 4 89 91

e g S A [ W S OO W A TR W B S ¢ T S o e T W e S i SR S Sk B A S A

e A A e A S e . o T o TR DO W S S O SO D W A - 8 - 8

Plant characters and digease reactions
CH as* =j3we - -29 24" ~4 i8 41" -8 16 =12 13 37"

W €3 9 -3 9 53 237 -25° 48" «33" 22 ;] ~28° -

DFF 12 ~28° -g3" 407 a7 - -33% <38 .32 24 -a25¢ -4 ~13
oM -6 -51" -8B -45" a3 -3 -3¢ -a” ~57Y -18 28 12 -54°
8TH 40" £a - 73" 507 23 42" 12 38 29" 17 4 5
anth - - - - - - - -5 - -24* 5 - -

Rust - - - - - - -23" - - -24" - - -
Wh - . - - . . - - - - . . -
WM - - - - - - -39 4 - - - - -
Scab - - - - - - - - ... - -12 - -

CBB - -14 -32 -22 - - 3 - - -4 - - -
HB - - ~33" -1 E - - - - w - - -
BOMY - -22 -40" -8 - - - - - -28° -1 -31" -
BSM - - - - -3 - - - - - - - .
Nem - - - - -58°" - . - - - - - -

componenta of vield

PM2 g - - - 73 ge” 61" 53 58" 44 ases 65" 73"
spp 37 - - - 54 10 8 -20 £2"" 29° 4 28° 25"

&W 9 - - - -38" L3 3 19 -9 9 1 34 -8

e s T O o (i i o i vt S e 4 ol T s S o i it

i 4 A . B D WO e T A s A O o o s o e e kSt o s o TP
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Takle 61. Correlation coefficients (x10?) between seed yields and predicted values
of plant characters in AFBYAN II in the Great Lakes in 1989.

} KIs 89S MOS B9F GAN BOF

Plan ract and di e re ions

Canopy height - - -
Canopy width - - -
DFF g3k* -22 13
DM 40%* - 28*
Stand/m? 31w 20 13
Anthracnose 287 - -
ALS ~19 - -
ALT - - -
AR ~45¥% - -
FLS - - -
Rust -10 -5k -
WB - - 14
WM - - -
CBB G 05 18
HB - - -
BOMY 27 -3 .

Components of vield

Pods/m* - - -
Seed/pod - - -

Beed size - - -

- - Lk -
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Table 62. Coefficients from multiple regressions of seed yields on predicted values of plant charactexs
in AFBYAW II in e=astern Africa betwsen 1988 and 1930,

e o - s - - a2 P e s — -

ALE AWA MEL MEL PAW BXO BKT KAC KCC KCI KW

90 as 88 &9 as 89§ 83F 888 85§ B8F [.3:2
i i e e e e o e o o o e S 1 e i A A i 0 S . O A T
Flan rac and digease reactions
CH is LA ~48* 20 21 -4 13 21 - - ~13
W TE¥ ggrew ~10 58 46%¥* .39 -2 - - - L3
LFF 170w w 53 Tasew -300% -18 -84 ~23 8 19+ 2 4
De -3 ~24 -132%%¢ 32 L L 40 -65 - ~10 1 23
3TH 4% 107 iggve ZETER* ~GrEk 77 45 135> 149 145w S5
Mith 117 - - - - 15% 76 165 ~136% 159a%x -
ALS - ~-67 - - - -5 42 -3 27 -8 -5
aLT - 84 - - - - - - - - -
AB - - ~4319% - “ - - ~23 48 io -
FLg " 69 - - - -28 g2 15 - - «§7
Rust «325%44 53] - - - 143 & -15 3 3z ~333r=
w3 - - - ~ -1 RN - - - - - «36*
M - - - - - - - - - - -
CBB ~202 ~40 LR ELLIES £ ] ~172E* 3lax ~24 82 3 396** 168%
HB - - -118 - - - " 25 108 e -
BUMV - -47EH ~1274 %% - - -175% iz 5 - - ~304¥
RPi%: Gavsw LR Giwew 21%* Ggann Shkwk 5 FELLad Boeww Gy e ER¥EY

Components of vield

PM2 - 1 eEn - 13w L LE 1heew Grew 1ieww - - GrEw
5P - Exwx - 5 Fanw Shaw Y 2 - . a2
&w 24 EHEs o " Sana SHe 3 LTS - - LTS
R* (%} 6 B g Glraw TRERE Ganww 13+ Giwwe - - LT Md

T T T T S I AE T O L SO S B TP W U TR 4 SO P SN TIPS MU SO W AP VR P 0. SE Y PR SR R 8 T T S AU N TP Y . g o 2y S A e s e o G ;-
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Table 63, Coefficients from multiple vegressions of seed yields on predicted values
of plant characters in AFBYAN I1 in southern Africa between 1988 and 1931.
Hun nac MAS MAS LIC SIT AR HAB HIN BEL :3:39 el ext GWE
89 89 B8 #3 & g1 §8 s F 1] %0 91 EE] 91
Plapnt characters and disease reactiong
H 3 -4 - 45 -i8 -3 [ 1) 1] -3 58" 11 -8
oW 33" 4 6 & k> hand 3% -2%" 1 ~1F 31 -41 -174% -
DEP 2 9 -13 -7 -9 - -17? -Za" =37 48" k1 -¥2 §37°
=4 23 = -310 ~13" 13 i4 IS T g T 30 -33% -52 29 B51:1: g
sTH A 139 - [-4- 0 12 311 57 14 42" 32 k13 25 -&
Anrn - . - - - . - “223 - 186 <36 - -
ALE . - - - - - %Y -3% - ~285" 265 - -
ALT - B . - - - - - - - - - -
Asg " - . - - e - -§ - - - -148" -
¥Ls - - “ . . - -10% - - ~34 - - -
Rust . - - - - . - 37 - ~13T . B -
wh - - - - - - - - - - - 68" - -
e - - - - - . -12F -3 - - - - -
"R - - - - .2 - - - - - - - -
CER - 45 -455 -141 - - -235% - - -5 - - -
B - 1 is8 3 - - - - - - - - .
BOMY - - -54 71 - . - B - -4 ~180 ~326"™" g
BEH B - - - ~33 « - - - - . v B
Nem - - - B1-1: - - « . - - - .
® Bt s TgEsE 71 58 14 (300 &7 41 [1: g™ as 40"
nent. ield
- e A ) i o . - 107 - - . sy -
- - ) R A o o 2 - g o 2 e o
o o . ] . o N - o 2o o . - -
'y B3 B . . £ 40 P g3t 54 PT Py g1 T4
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Table 64. Coefficients from multiple regressions of seed yields on predicted values
of plant characters in AFBYAN II in the Great Lakes in 1889,

-Fharacter %;S 598 MOS BYSF GAN 89F
lant characts a igseage reaction

Canopy height - - -
Canopy width - - ~
DFF 25" -39°* -78"
oM 19 - 138"
Stand/M’ 63"" i9 13
Anthracnose 29 - -
ARLS 39 - -
ALT - - -
AR -56 - -
F1S - - -
Rust 43 -123""* -
wB - - 1]
wM . - -
CBB - ~71 60
Hs - - -
BCMY -539 -1 -
R*{%) 42" 44" 16"

Components of vield

Pods /n? - - -
Seeds/pod - - -
Beed size - - -
R (%) - - -

-
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Table 65. Mean squares for plant characters and disease scores in AFBYAN II in
2-27 environments (E} between 1%88 and 1891.

. YT ———

- - e e i v mat s -

BPlant characters/ No. Mean squares
digease scores of E e - - ——
Enviromnments Error Genotypes G x E Error
. {E) ia}'w fo __{b)
Canopy height {(cmx10?) 18 73.77"" 1.40 2,91 0.66"" 0.23
Canopy width {cmx10°) 20 63.55""" 2.03 2.68™" G6.5%"" 0.23
Cancpy size [cm?x10°?) 16 34.03™ 0.6} 0.65"7 .19 0.07
DFF {x10°%) 26 69,28 .79 7.84"" 0.54"" 0.08
Stand/w (x107) 26 24.04™ 0.26 o.32"" 0.12"" 0.06
DM (x107%) 25 189,.81"" 0.26 11,14 2.2177 0.10
Pods/m? (x107%) 17 14.66"" 0.42 4.65™" 0.34" 0.12
Seeds/100pods {x107) a7 16.40%"" 0.49 15.57™" G.687" 0.44
Seed size (x10'%) 19 12.70™ 0.42 54.94"" 0.72"" 0.27
Seed yield (x10°%) 27 44.02"" 0.78 31.ge"™ 6.05"7 .12
Anth 10 84.04""" 2.19 1.63% 1.81°"" 0.48
ALS 12 87.138" 3.08 32,037 2.32"" 0.83
AB 7 344.327" 4.49 4.20' 2.61°" 1.19
FLS 7 138.9%6"" 6.00 4,94 1.55"" 0.83
Rust 13 76.57"" 2.863 18.68""" 3.28"7 0.78
B 3 401.32'" 4.52 §.25% 7.33°" 2.83
Rl 2 0,17 1.17 0.93™ 1.39°  0.73
CBEB 18 154.23"" 2.47 5.96""" 1.76™" 0.74
HB 7 97.68" 13.27 5.85"" 2.14"" 1.28
BOMY 13 119.24"" 1.42 5.67"" 2.60""" 0.60

e e o - G 00 o o e o e s e A

¥, *%, #4% . level of probability less than 0.0%, 0.01 and ¢.001, regpectively.

83



Table 66. Percentage contributions of sourceg of variation to total sums of
sguares 1in AFBYAN 2 in 2-27 environments between 1988 and 19931,

e e e e o e e e W e R W e TR M W S T W R A R W S R A T W WA T M W T AL N W W AR W W R WP MM W T W R W TR R e TR e e Ak e e WA e e W

Plant characters/ Environ- Error Genotypes G x E Error
digeane ggores ments (E} {a) {G} {b)
Canopy height 68.1 2.7 3.8 14.% i0.¢6
Cancpy width 65.5 4.4 3.5 14.5 12.1
Canopy size 76.4 2.9 2.3 10.2 8.1
DFP 3.8 0,2 8.0 12.8 4.0
Stand 79.0 i.8 1.9 9,1 8.1
LM 73.3 4.2 4.3 20.5 1.8
Pods/m? 3.8 2.4 18.9 22.4 i6.5
Seeds /100 pods 20.8 1.3 29.6 20.2 28.1
Seed gize 0.8 0.8 €2.1 14.7 11.6
Seed yield 53.7 2.4 4.3 21.0 8.6
Anth 51.7 3.0 2.7 26.7 15.8
ALS 33.2 2.5 28.5 21.2 16.6
AB 68.8 2.1 3.4 2.5 13.3
FL.S 54.2 5.5 7.7 14.% ig.1
Rust 32.2 2.4 i5.7 33.1 16.86
wB 46.2 1.6 8.6 0.2 23.4
W 0.1 3.6 17.1 25.6 53.6
BB 62.3 2.1 3.4 17.1 15.1
HE 5.7 11.3 8.6 18.8 25.6
BCMY 52.58 1.4 5.0 2%7.5 13.7

e Ak W AR T R A W e S W W W W WE TR - W e W W W W Sm e b e e en o T e W e W ek e e W W e B W R T e T S e ek e e e e R



Table 67.

Canopy heights

{cm)
environments between 1988 and 1991.

Red Wolaita
Ex-Rico 23
A 176
8997-CH-173
K 20

GLP 24

GLP 1004
GLPx 92

ZPv 292
Carioca
INIA 10
INIA 12

HF 465-63-1
Calima
Ikinimba
Ubosogera 6
A 197

A 370

A 410
Kilyumukwe

Nain de Kyondo

G 13671
G 281le
G 12470
XAN 76

S.E. +

OWWOINOOWIONNOWIWOIWWWIWo

OWWI1O0ONINOoOWWJW-JOO0OI~1~1WWOJJW

QWWANWIONWONONOWIIWlWwWw Wi

of genotypes in
Environments
MEL PAW BKO
89 89 SF
53.3 28.3 33.3
50.0 37.7 56.7
€0.0 40.0 50.0
46.7 37.7 43.3
51.7 37.7 56.7
50.0 32.0 43.3
50.0 36.0 56.7
45.0 31.3 40.0
45.0 31.7 53.3
53.3 31.0 43.3
43.3 34.7 53.3
48.3 35.0 50.0
56.7 40.3 53.3
48.3 40.0 63.3
45.0 27.7 40.0
50.0 37.3 43.3
55.0 45.0 606.0
50.0 34.7 43.3
48.3 31.0 43.3
50.0 35.0 56.7
55.0 36.7 46.7
50.0 34.3 40.0
45.0 32.0 43.3
65.0 44.3 66.7
53.3 32.7 50.0
2.75
50.7 35.4 49.2
1.37
11.9

AFBYAN 1II
BK1 KAC

9F 8s
40.0 33.3
€0.0 26.7
50.0 25.0
43.3 26.7
€3.3 30.0
53.3 30.0
56.7 31.7
46.7 33.7
§3.3 26.7
50.0 28.3
50.0 30.0
56.7 28.3
6.7 26.7
70.¢ 28.3
40.0 26.7
50.0 35.0
70.0 31.7
46.7 21.7
50.0 28.3
56.7 31.7
50.0 30.0
43.3 30.0
46.7 23.3
70.0 31.7
56.7 21.7

NONOOWOOoOWOWIWONOO~NIOOO WO )W

COWO-NNNONOJOOONOOOOONNWWO
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Table &7 {(continued)}.

M W e W e e e MR e e e o Wb oy e e e e e Hh e me e e M e e M ek W e e e e e e e e we b s o W Uk W M e o K e e W e m

e e e M e e A e W wm ke W W e W W Tm W WM W e SR W R e e T e e e e

M s A A e ER W M M TR MK W e dm AR W e SR ED WG W HE M W LD TR e M AL M L W U MR e W A L MR W AR e ML M M e W T R T W W R e W R e W W o

Red Wolaita
Ex-Rico 23
A 176
997~-CH-173
K 20

GLP 24

GLE 1004
GLPx 22

Zpv 292
Carioca
INIA 10
INIA 12

BF 465-63-1
Calima
Ikinimba
Ubososera 6
A 197

A 370

A 410
Kilyumukwe
Nain de Kyondo
G 13871

G 2Z81ls

@ 12470

AN 76

8. E. =

19.3
22.7
30.0
20.0
20.3
23.7
18.0

Environments
LAM MAB MIW SEL
50 90 30 aQ
45.0 35.0 3.7 41.7
40.0 28.3 36.3 3B.3
43.3 30.0 38.0 48%.0
50.0 30.0 32.7 40.0
45.0 32.3 34.3 43.3
S0.0 33.3 3B.3 45.¢
48.3 38.3 26.7 48.7
43.3 31.7 25.0 46.7
51,7 36.0 3%7.0 41r.7
45,0 32.7 38B.3 43.3
53.3 36,7 38.6 38.3
41.7 33.3 38.3 43.3
40.0 31.7 3B.3 41.7
BG.O 36.7 32.3 41L.7
38.3 31.7 2B.3 54.0
40.¢ 3.0 35.7 50.0
51.7 38.7 40.0 45.0
40.0 28.3 30,0 50.0
46.7 3G.06 35.7 46.7
41.7 41.7 385.0 38.3
43.3 30.0 33.3 50.0Q
46,7 28.3 35.0 50.0
43.3 28.3 28B.3 58.0
53.3 35.¢ 40.7 45,48
41.7 28.3 40.7 45.0
2.75
45.3 32.4 135.1 44.7
1.37%7
11.8

38.5
39.8
4G.4
38.2
40.9
4.9
42.4
36.8
38.¢6
39.7
39.8
41.2
40.1
4G.7
36.7
35.8
44.4
37.9
38.3
41.1
42.0
38.3
35.5
46.1
38.9

0.85

e e = e R R A W e W mE TR W R Ee T W MR W e N R e W WA T e M W T T MR AW W M TR M WA e W W TR T W T S W e e — e e e e
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Table 68. Canopy widths {(om) of genotypes in AFBYAN II trials in
environments between 1988 and 19%91.

M e e e ey e T Er M MR M W A R W MR ML EE AR M W W AR A I M W WA M W MR e A W T WS U A e e B e e e e e e e e e e

Environments

ALE AWA MEL MEL PAW BKO BK1 KAW HUA MAC
Genotypes 20 89 88 89 89 gF aF g8 8% 89
Red Wolaita 36.7 35.0 30.0 40.0 23.3 B0.3 45.0 33.3 38.3 28.3
ExX-Rico 23 38.3 35.0 21.7 38.3 z8.3 53.0 §58.3 26.7 40.7 206.3
A 176 38.3 33.3 30.0 38.3 30.0 8B2.7 55.3 25.0 3%.0 24.7
997-CH-173 40.0 35.¢ 38.7 38.3 2B.32 57.7 52.7 26.7 34.3 23.3
K 20 36.7 33,32 33.3 35.0 2C.0 45.0 47.7 30.0 38.0 26.7
GLP 24 3B.3 33.3 40.0 40.0 30.0 B57.7 83.0 30.0 31.0 26.0
GLE 1004 38.3 36.¢ 30.0 40.0 18.3 45.8 50.3 31.7 42.0 22.7
GLPx 92 40.0 26.7 28.3 38.3 306.0 583.8 53.6 33.7 32.7 18.0
ZPv 252 33.3 25.0 35.0 26.7 23.3 40.3 40.0 28.7 34.0 18.7
Carioca 40.0 28.3 33.3 40.0 28B.3 60.0 57.7 28B.3 35.0 21.7
INI2 10 28.3 33.3 33.3 40.0 21.7 47.7 471.7 30.0 35.7 20.%
INTA 12 38.3 33.3 3B.3 38.7 26.7 53.0 50.3 28.3 3.0 24.0
HF 465-63-1 3.7 33.3 33.3 40.9 236.7 87.%7 57.7 26.7 36.3 23.7
Calima 28.3 28.3 38.3 28.31 15.0 45%.0 45.0 28.3 34.7 21.3
Ikinimba 33.3% 30.0 30.0 38.3 33.3 55.3 87,7 26.7 30.3 21.¢
Ubgsogera 6 38.3 38.7 33.3 40.0 38.0 50.3 45.¢ 35.0 35.0 27.7
A 197 36.7 28B.3 40.0 35.0 28.0 47.7 47.7 31.7 34.3 28.0
A 370 38.3 36.7 26.7 40.0 35.0 55.3 80.0 21.7 34.0 24.0
A 410 3.3 30.0 3%.0 33.3 30.¢0 50.3 585.3 2B.3 36.0 19.3
Kilyumukwe 38.3 28.3 26.7 38.7 25.¢ 53.¢ 47.71 31.7 38.3 23.7
¥Wain de Kyondo 40.0 40.0 28.3 40.0 35.0 60.0 60.0 320.0 40.0 30.0
G 13671 40.0 35.0 31.7 40.0 33.3 50.3 53i.0 30.p 37.0 20.9¢
G 2816 3g.3 28,3 28.3 3.7 36.0 52.7 5B5.3 23.3 31.7 20.3
G 12470 40.0 30.0¢ 40.0 40.0 33.3 45,0 47.7 31.7 42.0 23.7
XaMy 7eé 38.3 35.0 26.7 40.0 3xr.7 K7.7 K7.7 21.% 41.7% 8.0
S.E., + 2.78
Mean 37.3 32,1 32.3 37.6 27.9 51.8 51.9 28.7 36.2 22.7
S.E. + 1.54
Cvo(%) 12.7
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Table 68 {continued).

Genotypea as 89 a9 91 80 T a0 84 g1 8%  Means
Red Wolaita 43.3 30.0 206.9 33,3 46.% 30.0 25.7 &0.0 35.0 26.7 35.8
Ex-Rico 23 40,0 32G.0 1%.9 35,7 40.9 28.3 30.0 4€.0 35.0 28.0 34.6
A 176 SP.0 35.0 22,3 32,7 36,7 10.0 23.0 45.0 28.3 35.% 36.3
887-CH-173 4.0 3.7 1%.6 38.3 41.7 30.0 23.3 43.3 28B.3 20.0 38.1
K 20 53.3 36.7 15.0 38.0 41.7 28.3 29.3 4%.0 2B.3 26.7 33.4
GLP 2¢ 51,7 36.7 22.3 40.0 43.3 30.0 30.0 5¢.0 35.0 33.3%1 35.7
GLP 1004 46.7 38.0 23.7 3%.7 3.3 31.7 23,3 45.0 30,0 30.¢ 32.7
GLEx 92 53.3 35.0 23.7 40.7 46.7 39.0 21.7 5&.6 3i.7 33.3 15.7
ZPv 292 41.7 33.3 17.7 38B.3 45,0 25.0 26.7 38.3 26.7 i6.7 30.3
Carioca 43.3 36.0 25.0 38.0 40G.0 35.0 26.7 50.0 28.0 3I0.0 17.2
INIA 10 53,0 36.7 1%.6 32.3 43.3 28.3 32B.3 38.2 30.0 26.7 33.2
INIA 12 45.0 32,7 1%.6 38.3 43.3 328.3 27.7 45.2 35.0 39.¢ 35.4
HF 465-63-1 48.3 38.3 23.7 26.7 41.7 31.7 30.0 45.0 26.7 30.0 35.0
Calima 45.0 35.0 16.3 36.7 43.3 30.0 2§.7 38.3 28.3 28,7 31.3
Ikinimba 38.3 ¥1.7 2.3 28.3 35.6 30.¢ 20.0 S50.0 35,0 35.0 36.%
Ubososera § 45,0 33.3 1%.0 34.3 43.3 28.3 26.7 50.9 35.0 38.3 35.7
B 137 40,0 28.3 23,7 30.0 4%.0 28.3 28.3 49.0 31.7 23.3 iz.8
A 370 43,7 41.7 23.7 35.0 40.0 28.3 25.0 50.0 33.3 26.7 5.8
A 410 50.0 33.3 16.7 38.3 43.3 30.0 26.7 58.2 30,0 30.0 35.5
Kilyumukwe 1.7 30.0 19.5 37.0 40.0 36,7 31.0 46.0 30.0 36.7 32.7
Hain de Kyondo 40.¢ 28.3 27.7 36.3 43.3 28.3 28.0 48.3 35.90 28,3 2.9
G 13871 43.3 31.7 26.3 25.0 48.3 26,7 27,7 56.0 35.0 38.3 38.3
G 2816 43.3 28.3 20.3 28.3 40.¢ 28.3 23.3 50.0 31.7 16.7 35.2
@ 12470 46.7 2B.3 20.3 3%.0 48.3 31.7 37.7 45.0 25.7 26.7 35.2
X e 41.7 %8.3 22.7 40.7 42.3 28.3 2%.3 46.7 2B.31 20.0 36.3
S.E. x 2.74 0.62
Maan 45.3 32.4 21.3 35.1 +44.7 29.3 45.7 52.6 31.0 27.%

8.B. + 1.64

.V (% 3.7
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Table €9. Canopy sizes (cm’) of genotypes in AFBYAN II trials in 16 environments
between 1988 and 1991.

Genotypes 90 89 88 89 89 9F 9F 8S
Red Wolaita 1567 992 1550 2133 675 1837 1800 2010
Ex-Rico 23 1715 1283 1258 1917 1068 3180 3320 2251
A 176 1870 1058 1608 2308 1208 2967 2767 2067
997-CH-173 1933 1233 2075 1792 1067 2400 2283 1633
K 20 1593 1117 1783 1808 725 2700 3037 1424
GLP 24 2002 1133 2333 2000 960 2507 2827 1411
GLP 1004 1880 1117 1700 2000 667 2550 2843 1794
GLPx 92 1480 833 1367 1725 957 2120 2473 1555
ZPv 292 1293 917 1808 1217 750 2143 2100 1191
Carioca 1867 1000 1883 2133 867 2600 2883 1596
INIA 10 1357 1008 1783 1733 767 2533 2383 1540
INIA 12 1597 1042 2117 1767 933 2650 2870 1468
HF 465-63-1 1567 1108 1733 2267 1068 3083 3283 2101
Calima 1227 892 1917 1408 600 2850 3150 1404
Ikinimba 1307 850 1700 1733 922 2213 2283 1409
Ubososera 6 1650 1208 1833 2000 1310 2507 2300 1601
A 197 1530 983 2333 1925 1142 3197 3337 1133
A 370 1587 1175 1383 2000 1220 2307 2800 1624
A 410 1478 958 1917 1617 908 2473 2767 1801
Kilyumukwe 1763 1125 1233 1842 883 2827 2683 1188
Nain de Kyondo 1787 1667 1650 2200 1270 3000 3000 2302
G 13671 1640 1117 1792 2000 1135 2297 2297 1761
G 2816 1320 942 1383 1650 990 2590 2567 1516
G 12470 1893 1167 2333 2600 1468 3150 3337 1790
XAN 76 1558 1225 1200 2133 1050 3000 3260 1885
S.E.+ 153.0

Mean 1618 1086 1747 1916 984 2627 2746 1658
S.E. + 90.4

C.V (%) 18.1
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Table 6% {continued).

W e e e A M e e W e s e W R MW W e W LD AR R W LR W e R TR R M W R E T W AR T oy M W - e e M M sy W e un e W de e e e e

M e e e W A W AL AL Ae M Ak e W M e L M e M OWE T o ok G e T e M

e e e We ok e e Tm e e e M W UM TR M W e b e e e e e e e e e 3m e m H we  e H e e e W A W W AR MR M WL R e e e o o M e O W e R B R e

Red Wolaita
Ex-Rico 23
A 176
997-CH~173
K 20

GLP 24

GLP 1004
GLbx 892

ZPv 282
Carioca
INTA 10
INIA 12

HF 465-83-1
Calima
Ikinimba
thosogsera 6
A 157

A 370

A 410
Kilyumukwe

Hain de EKyondo

G 13671
G 2816
G 12470
XBN 76

S.E.x
Mean

$.E.
cv {

530
780
570
533
710
327
670
510
710
627
333
510

1023

790
490
610
710

2100
1600
1582
2092
1892
2167
1850
2025
2358
1808
2317
1792
1683
2167
1350
1725
2333
1600
2017
1687
1875
2258
1742
2583
1817

Environments
MAB MIiw
S0 20
1050 S48
8§08 1105
ag0 l1s2
917 T53
967 16G0L
1000 1233
1225 633
942 550
750 10465
1143 1902%
1067 1082
8950 1060
1008 1158
1128 870
850 =1:%1
858 9Lg
1050 11850
808 800
900 1017
1580 1224
850 937
758 968
808 667
1117 1524
g00 1187
183.0
272 983
80.4
18.1

913
553
1200
1205

e e v e e e e m e e e M e mp e e e T W TR M AL Er P WM e T TR W M TR T M W R TR WA W T m W W W o a  M We e h W e e
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Table 70.

Days to 50% £flowering of genotypes in AFBYAN II trials
environments between 1988 and 1991,

in 26

Bed Wolaita
Ex-Rivo 232
A 176
997-CH-3173
K 20

GLP 24

GLE 1004
BLPx 52

Zhv 2B2
Carioca
INIA 10
INIA 12

HF 465-63-1
Calima
Ikinimba
Ubosoasra 6
A 197

A 3H

A 410
Kilyumakwe
Hain de Kyende
G 13871

G 2816

G 12470
XaM 76

42.3
43.7
46.3
42.0
ig.7
43.0
42.3
40,7
34.7
43.7
41.0
ig.3
41.7
38.7
39.7
431.8
3.0
43.0
37.3
37.3
45.3
40.3
38.3
42.3
44.0

44.7
43.0
46.3
47.0
46.7
45,2
48.0
41.7
42.3
43.3
44.8
4.7
43.7
45.3
45.3
44.0Q
4¢€.3
42.7
43.7
42.7
45.3
43.7
41.3
47.0
46.9

40.7
39.3
42.7
46.0
38.0
41.3
39.90
34.7
35.3
43.3
i5.0
35.0
45.0
35.3
56.4
3.3
6.0
41.7
35.0
34.7
45.3
42.0
6.0
387
44,3

41.7
3%.6
42.0
40 .3
3.7
41.7
3%.7
4.6
33.3
41.7
37.0
3.3
43.3
18,9
33.9
40.9
34.7
40.7
37.3
34.9
42.3
41.4
35.¢
40.6G
42.7

LN T Y R
I = I W B T

Lk Ak W e
W O

T B B
(V- B R ¥

B i 2 I W
LB SR TR I S L N
LR R PTR - - E POR 1  - LS IR PO A - R PO R . I I U =)

M
RN |

34.

Environmants
BKQ BK1 Kao
5F 9F 85
41.2 4:.3 57.0
8.7 39.0 60,0
40.7 40.0 $3.7
32,0 7.0 B6.0
37.3 37.0 58,7
3%.¢ 38,3 58.3
37.0 37.0 56.3
35.3 35.0 55.3
3.3 34.0 51.3
4.0 3%.7 73:.3
35.7 36.3 BE.3
36.7 36.3 BS 3
41.0 40 re.D
35.F% 34.7 53.7
35.3 3%.7 55.0
40.3 3%.7 55,0
6.6 36.¢ 85,0
41.0 40.3 &0.7
B3 37,3 %6.3
33.0 33.0 %1.%
42.0 41.0 71.¢
At.7F 38,7 82,0
37.7 38.7 585.3
3.0 38.3 5€.7
43,0 40.3 I2.7
1.5%
37.% 37.8B 59.2
0.33

67.7
57.7
€9.0
81.7
8T.7
8%.%
653.0
7.3
1.9
69.0
58.0
57.7
74.0
58.7
53.9
63.9
55.90
1m.e
5.0
53.7
r
68.0
58.0
7.0
69.0

£1.7

6§4.0
£6.3
£4.7
59.3
54.3
€9.7
€0.3
58.7
58.3
77.8
66.3
62.0
€4.0
5.3
54.0
58.3
57.3
67.7
60,0
58.7
£9.7
£1.0
£3.0
5§.90
60.3

£2.1

42.7
45.7
4%.9
41.3
40.¢
44.90
38.3
38.0
36.3
44.0
40.0
38.7
48.8
37.7
37.7
45.7
46.0
45.7
40.0
3.2
45.7
4¢.9
39.7
398.7
47.3

43.0
44 .7
47.0
45.06
40.0
42.7
i%.0
3B.7
32.3
42.7
38.7
40.7
45,7
36.3
3.7
43.7
36.7
46.0
38.3
.8
48.3
46.7
38.3
41.3
45.7

£€1.7
5¢.0
2.0
66 .7
63.3
.0
42.0
83.0
56,0
76.0
0.6
.0
60.0
68.0
9.0
§6.7
§0.90
8G.0
69.0
T0.40
T0.0
80.0
80.0
&0.4
§€0. 0

53.3
54.0
59.3
ES.7
$3.7
£2.9
60.0
80.90
46.0
$2.0
56.7
£8.7
57.0
52.7
70,0
56.3
61.3
58.3
57.¢
$7.0
4.3
80.0
840.90
&3.7
55.3
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Table 70 {continued).

Red Wolaita
Ex-Rico 23
A 176
597-CH-173
K 20

GLE 24

GLP 1004
GLPx 92

Py 292
Caripeca
INtA 10
INIA 12

HE 465-63-1
Calima
Ikinimba
Ubososera 6
A 197

A 370

A 410
Kilyumukwe

¥ain de Kyondo

G 13871
G 2816
G 1247G
iAN 76

61,
Fo.
BO.
80.
60,
50.

&0,

QOODWMQ&@OQ@QQ@Q@OO&‘“OQ’G

g7
26,3
48.0
37.3
18,7
3%.7
ia.7?
31.0
az2.2
45.7
38.0
8.3
£7.7
34.3
27.%
38.7
15.7
44.0
33.3
32.3
45.7
39.3
31.8
39.3
46.3

38.4

38.32
197
45.3
440.7
35.3
8.7
36.0
35.7
33.7
42.3
3%.3
3%9.0
46 .7
37.0
37.3
46.7
40.7
44.7
33.7
39.7
47,0
41.7
38.0
33.7
44,7

53.7
€4.C
56.7
51.7
50.0
53.7
53.7
46 .7
45.0
87.3
50. 8
BI.3
58.3
46.0
44 .0
54 .7
48.7
56.3
42.7
44.0
6.0
53.9
53.7
5L.7
58.90

Envirpnments
MIW SEL BEL
a0 9¢ 21
0.0 36.7 47.0
40.7 3%.3 41.0
38.0 42.0 5¢.0
38.3 38.3 52.0
40.7 36.7 43.90
41.8 40.0 45.0
3£.0 38,0 45.48
37.3 34.3 35.3
2.0 4.0 37.0
3.3 43.0 48.0
36.7 35.3 47.3
37.7 3.3 41.0
41.7 431.0 %2.0
36.7 35.0 38.0
35.3 4.0 39,7
41.7 43.0 52.0
37.7 36.0 44.0
41i.7 4%.3 50.0
7.7 38,3 3%.0
43.3 35.3 39.¢
4.0 43.7 5%51.%
38.7F 3%.7 420
A%F.F 3%.8 40.0
431.3 38.0 485.3
42.7 42.7 &1.0

1.59%
3%.} 3B.5 44.8

0.33

5.8

44 .3
47.0
50.3
a5.0
45.7
48.3
46.3
43.%
43.0
50.3
4%5.0
45.7
52.3
4.3
43.0
45 .7
44.3
49.7
43.%
43.7
52.3
47.7
44.3
49.7
52.3

£4.9
$0.7
58.9
52.3
48.0
5.3
48 .3
4%.6
44.7
58.7
49 .0
45.3
55.0
47.7
49.3
52.3
49.3
£5.0
48.%
46 .7
58.0
63.6
50.3
53.0
$6.7

51.7

53.

iRt o b N A
| S-SR R B SR PEEN 3R VI o)

Lo )
B

b oW
LS I T e ]

oo R
Ll S L=

g BE D a] Rl O A b Gl LD D Lol w) W DD W] D D W WD D

54.

39.
39.
46.
41,
3.
41.
i%.

33

33.

45

38,
39,
45.
7.
32.
3%.
38.
41.
as.
33.
46.
41.
34.
40,
48.

39.

fanc R 0 e B PR L7 o S o N R T e T e Y e R PR = R T v T o S T e S o T s R o T e Y e R P

43.0
41.0
42.3
42.0
38.0
42.0
37.3
34.0
36.3
41.3
A8.7
3%.0
45. 3
4.0
32.7
41.C
35.3
44 .7
35.3
1.7
46.3
41.¢
35.3
40.0
43.3

2.7
$0.2
46.4
46.7
5G3.2

0.31
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Table 71. Days to maturity of genotypes in AFBYAN II trials in 23 environments
between 1988 and 1331,

Genotypens 8¢ 89 88 89 89 SF aF aF 8F 88 8% 8% 88
Red Wolaita 94.0 324.7 H4.0 B5.3 TE.T 84.3 85.0 111.3 92.3 E3.0 75.0 93.3 82.7
Ex-Rico 23 3.7 90,7 85.3 T2 Ya.4 FH.T 180 lpB.O 947 £82.3 84,7 90.0 885.3
A 176 92.7 93.3 #g£.7 75.3 5.3 79.3 7T8.0 111.3 91.7 $£3.0 78B.7 95.0 91.7
597-CH-173 3.3 8%.7 87.¢ 75.0 76.7 86.0 7Y9.3 110.3 £%.0 81.0 84.0 S5.0 32.0
K 20 83.3 90.7 886.3 4.3 4.0 V&7 F8.0 307.3 8%.0 81.0 76,7 116.¢ £3.0
GLP 24 8%.3 85.0 9SR.0 T6£.3 B2.0 84.3 86.3 X18.3 53.3 B3I ¢ 79.0 104 .3 %3.3
GLP 10464 4L.3 86.7 HL.3 F4.3 €3.0 8.3 TFE.F I0FT.3 BS.F BE.U Y5.T7 83.3 ER.7
GLPx $2 @4.0 B3.0 HI.3 7T4.7 76.7 78.3 B1.3 104.0 96.0 88.0 F7.¥ 170.0 150.¢
ZPv 293 9.3 85.0 8#3.0 6£7.0 69%.0 72.3 76.0 103.3 7B.7 6€8.0 74.0 85 0 85.7
Carioca 94 .0 89.0 84.3 76.3 4.0 78.7 T9.0 112.0 92.44 B81.0 82.% 1I06.C¢ 99.3
INIA 10 92.¢ 86.7 8%.7 7¥.0¢ 1.3 7IF.3 7.7 1le6.0 EBR.O O B1.0 77.0 1L&.7 50,0
INIA 12 gz2.¢ 85,0 B4.4 T2.3 73.3 728,77 T L07.Q0 $%06.3 8.0 76.0 1i0.¢ 897
HF 465-43~1 4.7 95.7 %2.0 £31.7 72.7 B1.Q 8CG.7 133.3 9G.0 83.0 83,7 B%0.C0 8B,V
Calima 92.3 @&B.3 B4.7 YH.F F2 .0 OtB.3 T3 O8%.3 RT3 o8& T5.0 8S0.0 #0.7
Ikinimbs 83,7 B88.3 8% .0 T30 FEH.E O7T.0 78.0 108.3 B3.T7T BE.0 75.3 170.0 1BO.C
Ubasosera & 5.7 93.7 8%.3 81.0 B2.¢ $8.7 88.7 }12.0 92.0 BH.0 85.7 110.0 88.7
A 1587 43.7 91.0 #4.3 7.0 Y&.7 85.7 BO.0 108.0 B7.0 86,0 77.4 0.0 94.7
A 3710 97.3 55.0 2.3 E2.00 79.3) 85.4 87,7 111.0 92.7 88.Q4 B83.7 HG.¢. 89.0
A 410 94.0 8§8.3 83.3 1.3 7%.3 78.¢0 78.0 111.3 8.0 81.7 M.3 %0.0 81,7
Kilyumukwe 2.7 £8.3 86.3 74.4 5.3 7%.7 7.3 1063.0 g8H.3 &&.0 71,3 1i0.0 B%.1%
Hain de Eyondc 160.3 389.6 93,7 $3.3 BZ.0 84.7 B7.0 337.0 95%.7 8%.0 90.0 110.C $5.¢
G 13671 95.7 %1.7 21.3 BE.T7T 7Fe.TF 1.0 82.0 16,0 88.7 BL.T 94.% 170.0 150.¢C
G 2816 94.0 92.3 87,3 T3.0 ¥5.3 81,0 80.3 11%.7 93.3 81.0 82.0 183.3% 150.0
G 12470 #6.7 96.7 s2.3 87,7 84.0 83.3 81.0 111.0 S90.% 83.0 B85.6 100.0 111.7
AN 78 .7 97,3 s0.7 77.€ MM.3 863 40,7 113.3 %3x.F B3I.0 84.7 S6.8 B9V
83.E. » 1.82

Mean 94.1 5%1.4 87.4 77.0 75.8 80.3 B0.5 10%.% H0,2 B83.4 $4.7 109%.8 101.6
S.E. % 0.59

c.V (% 3.5
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Table 71 {continued).

Genotypes

WBA
8% 51

Red Wolaita
Ex-Rice 23
A 178
957-CE-173
K 20

GLP 24

GLE 1044
GLPx 92

EPv 292
Cariocca
INIA 10
INIA 12

HF 465-63-1
Calima
Ikinimba
hogosera 6
A 137

A 3T

A 410
Kilyvumukwe

Hain de Kyonsdo

G 13871
G 281
8 12470
XAN 7€

MAS LEC
83 9
55.8& $5.3
0.6 100.3
33.7 95.3
EL N 82.7%
110.90 90.¢
%6.6 25.3
g1.7 90.¢
150.¢ 35,0
1.7 90.¢8
140.06 98.0
96 .7 90.¢
123.3 50.0
0.0 $8.¢
$6.¢ 0.6
isp.o $0.0
166.7 98.%
90.7 40.0
30.40 aB.C
9Q. 0 22,7
163.3 0.0
116,00 1e2.7
i50.9 98.0
15%.0 50.0
ing.yg 92.7
$0.0 162.7

105.3 94 .0

3.
8%,
83,
B3,
83.
85.
BY.
83,
8.
85.
92.
83.
83,
1.
83.
91.
87.
B7.
83.
83.
85.
87,
85,
88,
B4.

85,

wd Ak o] b W] b O ke W DO W O e ok D D DO DD

LM MAB
g0 9Q
.7 98,9
81.3 115.13
Bs.0 114.7
83.3 132.0
B4.0 113.3
B86.3 115.3
82.0 111.9
9.7 98.7
7.0 011:.3
3.3 102.5
B2.7T 110.0
B2.7 11&£.9
B3.7 115.3
82 .7 1132.3
81.3 48.90
83.7 118.7
83.3 112.3
83.3 115.3
8.3 115.3
82.0 3110.0
93.0 118.0
78.3 115.12
81.3 135.3
BE.T7 317.3
B2.3 115.3
82.5 111.7

Environments
MIw SEL BEL
S0 30 91
6.3 #4.9 54.0
T8.0 34.06 98,0
74.7 B3.0 5.0
T6.0 B86.0 93,3
7.3 sr.n 82,7
81.4 92.0 95,0
9.0 86.0 33.0
T4.3 0.0 §3.3
74.03 83.6 32,0
7.3 B89 83.0
733 H6.% 94.0
?3.3 87.0 H4.0
TR 93.8% s2.3
$46.3 B31.¢ 52.0
T4.8 BR.O %4.3
7i.0 9.8 102.0
81.7 88.0 34,0
0.7 36.6 H&.0
5.7 #%.0 931.0
5.7 90.0 %3.¢
7.7 88,6 182 .0
4.0 92.86 82.3
83.7 S0.6 92.¢
87.89 B4.6 102.3
76.7 9%.0 95.7%7
.82
77.1 890.3 94.7
.59
3.5

61,0 101.0
T8.3 58,7
7¢.3 96.7
5.7 $8.0
.3 98.0
75.7 160.0
66.0 98.0
£5.0 100.3
61.0 5&.13
5.7 96.7
6.0 87.3
§6.0 98.0
.3 887
65.0 96.0
£31.0 $B.7
69.3 %35.3
67.0 %6.7
78.3 53.3
6B.3 96.0
€3.3 9.3
79.¢ i0z2.8
75.0 188,90
6.0 98.7
7.7 1G2.0
74.3 98.0

69.7 88.5

131.7
134.7
12%.0
125%.0
122.7
134.¢
119.¢
123.3
117.0
126.6G
1Ez.7
122.0
130.3
11%.0
i1e.¢
133 .3
120.3
134.3
133.7
123.3
148.0
132.7
1337
133.7
134.0

128.1

52.
50.
53.
52.
51.
51.
51.
48.
46 .
53
47,
46 .
55.
48 .
47.
52.
48.
54.
49,
48.
&0,
51,
A9,
51.
53.

50.
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Table 72.

Stands /w?

envivonments between 1988 and 1991.

at harvest of genotypes in AFBYAN

1r trials

in 28
MAC  MAS
83 89

Red Wolaita
Ex-Rivo 23
A 178
89%-CH-173
K 2o

GLE 24

GLP 1064
GLPx 92

&Py 2492
Carioca
INTA 10
IRIE 12

HF 465-3-31
Calima
Ikinieba
Ubosogera 6
A 187

A 370

A 410
Kilyumukwe
Hain de Ryondo
G 13671

G 2816

G 12470

XaN g

15.0
i5.:1
17.%
18.0
16.5
17.5
17.4
15.8
18.7
17.7
12.1
18.0
17.8
17.4
ig.1
17.3
20.0
13.2
15.3
17.3
i5.9
i8.1
16.7
19.5
1%.7

1£.8
21.%
6.9
20.7
ig.3
iB.4
19.4
20.1
20.8
1.5
20.6
20.5
20 .4
18,1
20.4
18.3
19.8
ig. ¢
ig.¢9
21 .4
20.7
16.9
17.9
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20.3
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Table 72 {(continued}.

Bed Wolaita
Ex~Rico 23
A 176
597-CH-173
K 20

GLP 24

GLP 1604
GLPx 92

ZPv 292
Carioca
INIA 310
THIA 12

B¥ 465-63-1
Calima
Ikinimba
Uhogosera 6
A 197

A 370

A 410
Kilvunukwe

Hain de Kyondo

G 13871
G 2816
G 12476
XAN 76

17.8
17.7
5.6
192.5
13.7
15.1
15.4
17.5%
12.4
17.7
13.2
12.2
17.8
12.8
16.3
17.8
18.38
16.39
15.6
14.3
16.9
15.8
17.8
15.8
20.8

*

N

BRI B L W gl DG R R e R W W B B e D B R W B R e B W

15.%
i7.3
iB.3
18.4
18.9
17.%
17.8
16.3
18.6
18.5
1.1
17.3
18.8
1B8.3
171.0
14.5%
12.9
16.0
17.3
15.5
15.3
15.7
14.8
i8.4
17.9

17.4

19.1
1.8
18.7
1%.8
17.8
8.8
ig.9
i8.0
18.¢6
1%.9
19.5
17.8
20.1
18.8
20.6
19.2
i3.2
17.40
21.2
1%.6
18.3
18.4
20.2
i7.9
28.5

15.4
16.4
6.6
18.8
5.6
13.86
16.2
17.6
12.8
17.3
7.0
16.4
is.1
12.7
15.3
10.8
i6.8
7.0
14.6
7.0
16.8
i5.9
i2.0
14.¢
17.0

Enviyonments
SEL  SEL
%0 41
19.8 1%.2
19.4 26G.2
20.4 16.8
20.% 21.8
19.8 24.3
31%.49 20.3
19.8 13.%
i8.9 27.8
21.0 25.7
0.7 20.3
8.9 23.2
1%.8 23.8
19.6 24.8
i8.&€ 286.2
20.6 25.5
8.3 21.8
20,8 26.7
1%.3 20.%
i8.8B 15.90
13.7 23.7
19.9% 18.3
20.2 24.8
1.8 26.8
19.8 8.5
20.% 20.3
1.38
19.% 22.5
a.5%9
15.4

23.4
21.3
22.0
22.5
23.5
20.4
17.7
8.2
0.6
2.8
21.1
Z31.8
22.8
23.%
25.0
23.7
18.8
20.1
21.8
21.2
18.4
1%.3
20.2
12.%
22.6

21.3
16 .6
17.1
7.3
13.7
ir.3
}3.8
14.72
i1.0
37.4
5.2
15.3
7.2
i7.¢9
16.8
18.3
14.4
3.1
20.8
11.5
36.2
17.1
18.0
12.8
16.3

15.7
i€.9
1%.6
2i.4
19.8
8.9
i9.4
16.9
20.5
19.4
1$.1
18.7
22,3
5.7
18.6
i8.8
19,6
18.2
3.7
20.8
21.6
i6.1
18.2
0.6
15.4

18.3
20.%
22.80
22.6
19.1
19.%
£1.%
2.0
2.3
21.8
21.8
19.9
20.4
22.7%
23.3
21.0
22.9
18.8
2007
20.6
20.3
23.9
1.7
20.2
23.1
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Table 73. MNumber of poda/m® of genotypes in AFBYAN II trials in 17 environments
between 1988 and 1991.

e w  we W KA W U W W WA W6 W W o e L e e e e e b AP de e e e e BB AR S e MR W AR S M W M W M L L LR AN — e mm e T Mmoo e e hm e e

Environments

AWA MEL PAW BEO BEL KAC KAW HUOA LIC
Genotypes 83 8¢ B3 3 gg 88 88 83 830
Red Wolaita 133.7 156.2 81.4 88.9 52.0 50.0 95.5 1i%.4 69,7
Ex-Rico 23 34%.5 347.8 176.4 205.3 253.5 Be.4 364.4 97.2 136.1
A 176 197.1 323.9 143.9% 168.5 217.5 129.2 177.7 130.8 7.9
997 -CH-173 270.4 268.3 90.9 73.2 T9.6 68.3 104.2 117.2 89.0
K 20 175.0 155.3 53.1 154.4 104.4 61.9 101.7 117.1 £0.6
GLP 24 129.9 133.2 46.5 84.3 61.2 50.8 78.9 71.0 €7.7
GLP 1004 130.1 18BD.9 32.9 177.6 145.5 46.9 65.1 87.4 47.3
GLPx 92 +82.7 283.% 121.1 85 .7 96.7 103.3 96 .0 116.7 63.0
ZPv 282 123.9 127.4 64.% 127.9 127.8 87.8 109.:2 77,1 29.1
Carioea 202.1 306.7 117.2 B3y.g 127.7 94.3 87.0 16%.7 127.%
IRNIA 10 i44.5 154.1 33.4 114.4 78.9 44.2 &62.6 115.1 43.6
INIA 12 141.8 158.1 42.4 189.8 106.4 37.3 57.7 124.i 38.3
HF 465-63-1 203.5 245%.9 1230.2 1632.2 19%7.8 136.1 256.% 15%9.% 113.7
Calima 12G6.0 150.8 84 .6 138.2 142.0 39.8 £€8.1 86.7 35.3
Tkinimba 128.0 235.86 89.1 134.7 117.4 gz2.2 7%.2 178.8 70.2
Uhogogera & 186.9 199.4 68.1 3.6 32.2 7.8 30.5 86,7 81.1
A 187 i6e.5 1731.7 $4.8 11%.& 101.8 51.3 81.7 0.0 54.2
A 370 166.7 249.5 106.9 £50.9 76.2 7%.2 103.6 128.% 101.2
A 410 i54.0 304.4 107.6 88.5% B2.7 35.8 132.8 1i29.8 48.4
Kilyumukwe 122.7 162.8 50.1 95 .4 104.3 41.9 76.8 891 43.8
Nain de Kyondo 3289.8 191.9 B80.5 1%0.6 131.4 88.3 113.4 g84.7 12%.1
G 13671 167.8 210.1 65.5 67.9 6Z2.8 21.8 138.3 1d1.4 92.7
G 2Blé6 157.6 226.6 97.% 166.5 153.5 47.% 151.6 13i.8 41.7
G 12470 160.9 207.4 49,21 67.3 74.0 36.4 7.5 48.2 43.3
XAN 76 211.% 324.1 137.9% 228.5 265.86 70.6 162.3 il%.6 126.4
S.E. £ 19.93
Mean 179.1 219.1 83.0 12z2.4 119.7 £9.2 117.1 110.2 72.8
8.E. & 7.51
C.v (% 31.90
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Table 73 {(continued).

e e e e oo we e AR A M R A W L R e A W L R L A A R B MW L G M WL AL L AR W M e AN A R W R W R e e W e A e o oh e e ke M e

Red Wolaita
Ex-Rico 23
A 176
937-CH-173
K 20

GLP 24

SGLP 1004
GLPx 32

Zbyv 292
Carioca
INIA L0
INIA 12

HAF 465-63-1
Calima
Ikinimba
Uhgsosera 6
A 157

A 370

A 414
Kilyumukwe

Nain de Kyondo

G 13671
G 2B1s8
G 12470
XAN 78

Environments
LAM MAB MIW SEL 8EL MBA GWE
a9 S0 24] 94 a1 89 91 Means
61.5 76.3 6£7.7 85.1 145.6 1€9.0 198.0 87.2
176.7 136.2 g87.8 143.9 1665.9% 163.1 270.3 183.7
177.4 80.6 1ll5.4 1l%5.4 172.8 222.7 218.5 159.7
£%,1 1i18.2 134.¢ 131.6 111.0 193.2 150.8 126.3
113.0 95 .7 84,3 107.4 127.7 127.2 87.2 104.8
98.1 77.4 331.7 103.7 85.3 895.3 93.1 78.4
892 .4 2.7 0.7 8.1 107.1 79.9 114.8 90,9
89.3 119.0 97.0 80.2 1%2.4 133.0 1063.4 1315.0
103.5 43.9 87.2 B5.6 101.1 12€6.4 84.1 88.9
g99%.6 122.3 118.7 133.4 153.8 185.2 165.3 138.%
88.¢ 64,4 79.3 91.3 122.% 83.3 70.1 85.1
83.8 5.7 7%.0 2.2 133.1% 11%.0 100.3 91.6
181.0 3123.7 95,5 144.2 208.0 178.6 128.2 155.5
113.3 B3.0 64.6 7.5 g5.1 1z28.4 115.4 895.3
83.1 118.9 101.3 102.8 165.1 126.9 103.4 113.7
70.3 84.2 77.7 B5.8 125.1 142.6 806.0 93.0
101.5 66.6 51.5 73.9 45.6 120.6 84.8 84.7
80.4 83.5 101.2 142.7% 198.1 163.8 112.35 118.6
134.2 65.9 7.1 114.7 182.9 151.9 147.5 114.3
75.5 76.3 135.7 79,0 3123.1 112.8 68.3 85.6
38.0 81.8 112.0 B6.8% 142 .3 96.2 108.1 118.7
47,1 104.8 7%.8B 85.5 140.9 184.0 26.0 100.2
124.4 49.2 81.1 1i16.3 177.% 150.4 150.6 118.3
1.5 51.3 38.2 88.¢ B3.8 70.5 B6 .4 4.0
165 .6 85.0 13€6.0 160.6 223.0 130.4 253.8 166.7
19.83 4.83
100.3 84.6 87.4 104.7 140.6 136.1 122.0
7.51
31.0

L B W e e Rk e em ey e e o o we e e W o e e ke me b W e ey e G M o e Al MR e e e M M e B M e e el B e Dn b L M M e e e L o L M e e W W e e
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Table 74. Seeds/104 pods of genotypes in AFBYAN IT trials in 17 environments
between 1988 and 1991,

MM e e W W MR W R e i wm m w T TR E e wE W WE W W WE WM MW W M TRt bk e A e e e A WA M AR U AR W e W MR mm

P I VI S e e Y

AWA MEL PAW BEKO BK1I XKAC KAW HOUA LIC

Genotypes 85 8% g9 SF $¥ 88 88 83 80
Red Wolaita 827 487 526 435 567 488 551 547 513
Ex~-Rico 23 502 431 506 480 307 449 451 469 502
A 178 560 509 493 4%2 536 412 H7¥7 440 513
997-CE-173 438 500 487 399 482 454 401 439 364
K 20 310 294 320 326 389 330 348 279 266
GLP 24 419 404 456 320 472 382 398 401 359
GLP 1004 476 422 547 367 450 401 503 418 416
GLPx 92 426 373 481 347 400 372 318 412 388
Zbv 292 383 367 448 447 439 397 333 318 318
Carioca 499 533 529 4851 587 416 548 553 537
INTA 10 380 323 384 366 406 3B3 494 356 333
INIA 12 361 426 400 319 376 374 387 398 33¢
HF 465-63-1 388 S£87 483 486 527 444 503 431 513
Calima 357 341 362 363 368 370 387 287 287
Ikinimba 496 397 48% 380 453 396 344 469 387
Ubososera 6 500 440 BB0 462 421 425 464 440 425
A 197 351 301 342 3%4 372 373 289 320 299
A 370 514 484 580 409 522 424 441 417 406
A 410 478 471 4981 403 423 309 382 382 412
Kilyumukwe 373 348 389 380 413 381 357 333 2304
Nain de Kyondo 479 560 554 428 549 438 548 410 474
G 13671 420 440 484 460 413 386 431 402 393
G Z8le 474 402 484 426 4854 346 414 407 418
G 12470 4086 387 383 339 431 358 376 37z 279
XaN 76 526 537 S00 36% 461 314 498% 456 512
S5.E. % 3ig.1

Hean 442 42% 469 3%93 458 393 423 407 398
S§.E. % 8.1

C.V (%) 16.2
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Table 74 (continued).,

W W W e e e e T e T W M o R L R R W W A e e e MK M e E e B W K LD MR L R AW L — e R W R e L W e e m A M m m

Genotypes 91 90 40 20 90 91 89 91 Means
Red Wolaita 453 501 447 284 479 404 389 4717 475
Ex-Rico 23 558 451 458 340 460 S25 392 532 471
A 176 320 518 522 349 465 531 &£08B 497 488
997-CH-173 382 347 3495 243 463 465 441 484 421
K 20 428 257 287 151 342 356 283 473 322
GLP 24 389 471 38B% 203 399 395 348 454 39z
GLP 1004 438 471 330 226 473 435 409 353 422
GLPx 82 401 354 294 282 348 383 371 328 igs
ZPv 292 360 3%0 314 235 321 439 318 452 369
Carioca 502 430 463 432 484 534 493 570 502
INIA 16 354 343 362 403 348 39% 336 406 375
INIA 12 412 356 364 251 379 354 2%9 380 363
HF 465-83-1 323 4381 467 273 478 551 511 676 479
Calima 317 307 299 201 302 244 2906 373 326
Ikinimba 483 412 354 296 384 373 449 417 412
Ybososera & 429 343 387 184 398 457 364 517 426
A 197 410 28% 310 183 2B2 328 232 487 325
A 370 437 355 389 219 310 4%4 424 547 433
A 410 368 422 332 294 387 36% 408 464 400
Kilyumukwe 359 28% 360 314 279 280 28% 354 341
Nain de Kyondo 493 471 432 179 442 545 446 S04 468
& 13671 488 367 342 319 424 3934 391 394 409
g 281¢ 446 433 339 238 432 432 381 424 409
G 12470 331 302 319 1¢8 319 346 377 370 341
XAN 76 554 414 424 342 443 445 538 581 464
8.E. % 38.1 9.2
Mean 418 394 373 2681 3%4 417 351 459

5.E. + 8.1

Cov (%) 16.2
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Table 75. Weight/1000 seeds {g) of genotypes in AFBYAN II trials in 19
environments between 1988 ard 1991,

W A A e e e e W R R e M e M W W e TR am Em e T wm W MR T e E e W o e M T R M e en R R o Tm o e e e W e S e e e e e

e W N W W R W LU e W S NG W AR Le R MR W W WG R T M Em R W G WM MR A W T Em Ma T SR TR O e e e e

Genotypes BS 8g 88 g2 gF 885 SF 88 89 89
Red Wolaita 185 240 232 262 226 184 197 274 185 200
Ex-Rico 23 170 237 185 212 183 1%2 181 220 11% 164
A 176 176 261 1927 221 2315 226 1%8 211 154 1989
997-CH-173 274 369 30% 274 273 309 278 296 182 250
K 2¢ 394 472 445 448 302 363 382 437 237 314
GLP 24 275 427 351 330 208 301 301 406 223 242
GLP 1004 487 484 429 424 226 417 390 487 326 343
GLPx 92 468 432 485 438 365 447 380 360 340 338
ZPv 292 541 474 535 421 300 416 4231 363 214 421
Carioca 188 244 240 221 214 245 222 2895 175 184
INIA 10 387 445 420 378 323 350 321 460 271 357
INIA 12 373 542 43% 35% 2B9 288 358 442 32% 325
HF 465-63-1 402 384 183 182 1%6 160 166 22% 117 176
Calima BYL 5B2 82 820 370 426 498 576 372 487
Ikinimba 428 373 446 395 314 346 332 365 294 307
Ubososera & 21% 285 257 231 191 214 218 281 188 235
A 187 555 510 588 59%3 443 511 887 565 464 507
A 370 214 328 287 280 234 304 275 316 155 210
A 410 365 317 383 289 2B8 358 358 438 227 3104
Kilyumukwe 565 572 %34 518 391 524 467 645 481 409
Nain de Kyonde 168 263 238 21% 189 235 200 305 204 186
G 13£71 338 353 378 382 308 328 428 394 250 263
G 2816 403 333 392 335 327 317 313 485 210 270
G 12470 4G7 424 5B1l8 376 28% 405 416 540 386 363
XAN 76 171 364 188 195 181 189 182 433 143 183
5.E. & 0.0

Mean 34% 388 371 342 273 3z2 324 393 254 288
5.E. » 7.8

C.V (%) 15.9

W e WA M ke e e W e e e e e e M MR W U L e . WL W M WA LR e R W G W WA ML S AL ML e e b A N R e e AN M W L AR ma
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Table 75 {continued}.

e e e o e A e e e e W W M L s E AR W WA W e e R W M A W AR R SR M M W W W e . W e W W R e e A W R e e wm me

T e e e W e e W W W S A e W W W W e e e A WM W R R AR TR TR W W TR e e e e

Ganotypes 30 21 a0 80 90 90 81 8% 91 Means
Red Wolaita 276 211 168 229 244 238 252 228 185 221
Ex-Rico 23 200 186 156 15% 19% 201 210 125 164 180
A 176 i8)y 398 172 164 221 208 202 183 222 211
$97-CH-173 297 305 200 245 284 300 284 284 278 279
K 20 440 288 303 331 307 388 450 371 360 374
GLP 24 328 260 214 363 284 345 404 244 299 i06
GLP 1004 377 333 348 404 38% 433 508 322 566 401
GLPx 22 48B8 372 297 358 374 431 456 3%5 407 402
Zpyv 292 438 384 401 480 365 463 563 378 343 4186
Carioca 247 198 228 187 231 229 230 210 2318 223
INIA 10 408 328 401 380 224 371 426 314 384 266
INIA 12 434 311 263 375 287 401 434 335 354 365
HF 465-63-1 173 286% 121 167 182 184 202 1B% 203 203
Calima 518 386 448 4695 476 552 5BH 403 4286 488
Ikinimba 430 244 324 349 300 4531 418 332 357 358
Ubpsosera 6 283 271 234 232 221 2Z54 248 220 218 2317
A 187 B33 237 534 453 481 58%9% 68% 591 457 518
A 370 261 244 245 218 237 268 25% 255 244 257
A 410 381 352 283 324 315 383 383 292 3137 335
Kilyumukwe 494 315 468 463 154 540 5%2 433 568 481
Nain de Kyondo 241 180 167 242 362 247 270 194 267 230
G 13871 402 232 373 305 338 424 397 315 344 347
3 2816 388 334 270 393 336 405 352 317 318 344
G 12470 449 338 324 473 384 531 570 494 417 426
XAN T8 204 225 218 181 196 204 241 186 201 217
5.BE. & 30.0 6.
Mean 355 287 287 318 295 360 384 303 326

5.E. % 7.5

C.V (%} 15.9

e A e W WL M e Em e M R R M MR e e W G T e M A W W TR S mE v e WY WA M T we e e e e o o WA W de e e e e Rk W M e
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Table 76. Seed yields (kg/ha) of genotypes in AFBYAN 1II trials in 27
environments between 1988 and 1991.

Genotypes 90 89 88 89 89 9F 9F  8S  9F  9F 8s 89 g9 88
Red Wolaita 937 1690 2042 1848 §9%7 701 588 667 333 433 867 1261 €78 2173
Ex-Rico 23 2210 3944 13217 3140 1352 1839 2322 845 678 456 1918 726 439 2198
A 176 1755 2844 3294 3469 1526 1696 2253  98% 922 567 1574 1182 1195 2571
997-CH-173 2841 4008 4110 3655 1235 903 1087 911 656 756 764 1304 1087 2555
K 20 1722 2583 2548 2020 S10 1709 1589 900 528 822 1033 982 879 1706
GLP 24 1940 2342 2933 1790 43% 775 B77 800 700 556 723 701 674 1873
GLP 1004 3038 2813 3106 3201 421 2722 2763 878 422 900 1068 1231 342 2275
GLPx 92 3849 3208 4248 4630 2002 1310 1469 1378 689 833 1032 1661 o o
ZPv 292 2376 2267 3174 1958 839 2359 2356 @39 361 200 607 1023 252 2678
Carioca 2328 2434 3627 3628 1292 935 1487 1178 656 @8% 834 1899 2103 2128
INIA 10 1710 2437 2265 1858 423 1349 1037 722 467 461 734 1460 517 1585
INIA 12 1952 2793 2453 2307 488 1338 1428 650 556 539 737 1576 291 1864
HF 465-63-1 1373 3015 2989 2608 1004 1274 1688 1294 994 978 1495 1211 1114 1747
Calima 2176 2536 3624 2668 728 2037 2594 822 S56 656 876 1136 5§08 2773
Ikinimba 2818 2220 3986 3673 1325 1811 1786 1172 1000 994 799 2589 o 0
Ubososera & 2054 2789 2812 1967 721 383 291 1217 933 1167 837 909 1308 1B61
A 197 2451 2978 3267 3033 971 2055 2221 1083 972 456 1084 1123 819 2393
A 370 1816 2745 3465 3250 1437 623 1070 1086 10S0 1083 900 1106 1371 1945
A 410 3094 2333 3906 3837 1476 1259 1244 478 600 722 1084 1503 1638 1596
Kilyumukwe 2049 2573 2728 2889 760 1B95 2036 983 700 1089 1311 968 714 1837
Nain de Kyondo 1504 3940 3267 2310 938 1500 1443 1178 817 678 1230 657 537 1418
G 13671 3120 2922 3267 3542 971 1007 1105 1400 856 817 1481 1284 o 0
G 2816 3900 2471 4671 3551 1534 2187 2105 733 411 750 1355 1440 o 0
G 12470 1970 2747 2745 28B4 565 911 1310 639 528 48% 1092 711 448 1473
XAN 76 2572 3237 3842 32380 1230 1578 2244 689 711 922 1160 1082 1865 2231
S.E. + 199.1

Mean 2318 2795 3263 2926 991 1446 1616 940 684 728 1064 1223 768 1715
S.B. & 102.3

c.v (%) 25.5
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Table 76 {continued).

Red Wolaita
Ex-Rico 23
A 176

387 -CH-173
K 24

GLE 24

GLP 1004
GLPx 22

ZPy 282
Carigeca
INIA 10
INIA 12

HF 465-63-1
Calima
Ikinimba
Ubosopera &
A 197

A XS

A 4190
Filyumukwe
Nain de Eyondo
@ 13871

G 2816

G 12470

XAl 16

5. E. &
Mean

8.E. &
C.v {¥)

816
503
443
2208
182
285
116
0
3%8
1263
212
55
722
620
v
219
316
1320
1323
125
991
o

g
251
548

516

LIC uIr
a0 31
879 186
1360 678
630 158
372 1145
722 648
508 144
806 230
13130 208
405 188
LERE 210
593 652
595 196
1832 L3
832 159
1148 193
230 141
E2:30 162
1670 205
764 202
&85 157
1517 181x
31470 180
678 A58
541 &7
1351 130
934 273

507
1274
1873

408

493

375

483
943
1615
kM)
1058

788

3-3:1
1462
ik

526
1662

333
1587

993

314

588
1392

697
1462

Th4
862
€85
1018
406
1083
369
1237
£58
ii1E
802
815
353
1187
14770
K ris
228
697
T07
12858
53&
1082
658
764
Te8

313

944
1464
1525
18900
1196
1053
1470
1520
i289
1597
1071
3119
1385
1413
1483
1084
1378
1409
183¢
1333
1z88
1328
15865
1099
1634

38.3

Envixonmeants
MIW HEL SEL  HBA GHE KI3 MO8 GAN

36 590 91 8% 93 55 a% 9F
S48 35S 1451 899 833 1504 922 3482
530 1338 1789 T3 2188 Fe2 1713 134
767 1458 1782 2440 21%4% 896 1724%8 [1:2.]
85C¢ 1834 3403 2373 2008 1263 1634 244
430 13%4 1981 13l4€ 1346 8 18Zé 44
156 1436 1%71 787 1242 1273 1520 14
571 1620 2282 1016 2236 1488 1%30 118
850 11%3 2634 1998 1372 87% 13403 F51
878 3211 23%3 1428 1433 761 2812 128
1152 1421 2305 2018 2204 1413 14933 531
324 1097 1988 #85 1088 1113 1558 124
566 1073 2053 1190 1338 82 1631 96
453 1269 3214 1416 1TO8 1608 1770 382
616 131%8 1893 31509 1746 214 2272 24
%00 1783 238% 2003 1325 1i58 1655 768
350 849 1374 1178 #8832 1686 1802 78
467 1143 958 1463 183% 793 1723 i5
521 13105 2474 1794 iS00 1564 1780 433
iz 1685 2090 1814 2183 T3IB 2270 388
666 1170 2006 1457 1387 1374 1936 134
536 885 2082 869 1454 1727 391 1370
B28 1523 2186 2155 34€ 31322 1343 a55
4688 19%s 2533 1835 2008 1104 2311 1765
189 1424 1633 1275 1275 1231 180n 27
902 141% 301 1250 2%96 1388 22382 687

19%.1%

€23 1332 3992 14%% 1588 1181 1658 410
102.3
8.5

104



Table 77. Anthracnose xeactions of genotypes in AFBYAN II trials in ten
gnvironments between 1988 and 1991.

Envivonments

ALE BKO BKL KaC KCo XC1 MAE SEL  SEL KIS
Genotypen 80 34 4F 28 5F 9F 54 b 11] 91 oF Means
Red Wolaita 1.86 1.00 1.8 3.00 3.€7 1.87 3.33 1.00 1.33 7.33 2.2
Bx-Rico 23 1.00 1.00 1.9@ 2.33 2.00 2.67 2.00 1.00 1.80 6.7 2.07
A 176 .96 1,00 1.00 2.33 2.00 2.33 2.33 1.06 1.80 T7.00 2.10
837-CH-173 1.86 1.00 2.086 3.00 3.33 4.00 3.00 1.00 1.060 &.13 2.5%
X 20 1.67 1.00 1.00 3.00 2.33 2.66 2.67 1.8 1.04 2.33 1.88
GLY 24 1.33 1.00 1.00 1.67 1.67 1.67 2.67 1.5 1.00 2.00 1.50
GLP 1004 1.00 1.0 3.08 2,33 3.33 3,60 3,00 31.08 1.33 5,33 2.23
GLPx 92 1.00 1.0 1.08 3,00 3.33 2.67 2.67 1.006 2.0 2.67 2.03
ZPv 282 1.60 1.80 1.00 1.67 3.00 2.33 2.67 1.06 L.67 2.33 1.77
Caricca 1.6¢ 1.80 1.00 3.088 2.00 3.80 2.33 1.0 1.060 T.08 2.23
INIA 10 1.67 31.00 1.08 4.33%3 3.87 4.00 3.0 1.7 1.33 32.33 2.29
INIA 12 1.33 1.00 1.98 L.8% 3,00 3.33 2,80 .87 1.33 3.£7 2.10
HF 465-63-1 .33 01.33 .00 2,33 2.00 2.0 2.67 1.33 1.00 £.00 2,10
Calima 1.67 L1.00 1.00 1.60 3.00 3.33 .00 1.00 1.7 1.7 1.83
Ikinimbha 1.86 1L.00 1.33 3.00 2.00 2.33 2.33 1.00 1.60 1.00 1.60
Uhopopera & 1.8 1.00 1.00 3.00 2.00 2.0 3,00 1.00 1.33 7T.00 2.23
A 187 1.67 1.0 1.480 1.67 3.87 3.3 3.00 1.00 1.67 2.87 2.07
A 370 1.0 1.00 1.060 3.87 2.33 2.3 3 2.33 1.00 .00 4.33 2.20
A 410 1.00 1.00 :1.00 2.33 2.00 3.67 2.33) 1.00 1i.00 3.&7 1.3¢
Kilyumukwe 1.33 1.60 1.08 2,33 3.08 3.00 3.00 1.80 1.33 2.69 1.87
Nain de Kyondo 1.40 21.80 1,00 3.08 1.67 1.668 2.67 1.08 1.33 5.00 183
G 13871 1.68 31,80 1.00 3,00 2.33 2.33 2,33 1.00 1.00 2.00 1.7
G 2816 1.33 31.00 1.00 3.90 3.00 3.00 2.7 1.00 1.33 2.87 2.00
G 12470 1.33 1.00 1.0p 3.83 2.0 3,33 3.00 1.00 1.00 2.87 1.93
XAH 16 1.606 1,00 1.66 2.33 3.00 3.7 2.33 1.00 3.00 4.67 2.0
S.E. # 0.401 0.127
Mean 1.1% 1.01 1.08 2.52 2.53 2.7% 2.6% 1.07 1.23 4.12
8.E. & 0.171
[ IEEY) 34.8
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Table 78. Angular leaf spot reactions of genctypes in AFBYAN II trials in 11
environments bhetween 1988 and 1881.

Environments

AWA BEO BKIL KAC KCo KL ) #:104 Lias MAR 8L SEL ¥Iis
Genovtypes as 9F 5F 83 G gF 88 P 31) 90 90 a1l 5F Meansg
Red Wolajta 3.33 4.00 4.33 4.3} 4.00 4.00 5.67 2.33 4.00 3.33 1.33 6.33 3.92
Ex~-Rico 23 1.33 2,33 2.33 2,33 2.33 3.00 2,00 2.87 2,67 2.00 .00 1.00 .08
h 1tE 1.80 2.00 3.00 2.33 2.0 2.67 2.00 2.87 2.7 2.00 1.00 1.67 2.8
837-CH-173 1.67 4.87 4.67 3.6T7 3.33 5.0¢ £.33 2,67 3.7 32.33 1.0 7.00 .52
K 20 3.87 5.33 5.88 4.33 31.67 4.00 €.87 3,08 3.00 3.00 1.20 3.87 3.Be
GLP 24 1.67 5,00 $.33 £.313 2.67 4.00 £.67 2.33 3.00 3.00 1.33 4.87 3.83
GLE 1004 1.809 5,00 4.67 5,67 4.33 5.33 7.00 2.33 4.00 3.88 2.67 £.33 4.28
GLPx 92 1.9 6.0 5.8% 5.00 5.850 4.7 7.67 3.33 2.87 3.33 1.&7 7,00 4.42
v 282 5.7 5.00 4.67 6.33 31.00 3.00 H.00 S.00 4.00 4.D00 1.33 7T7.87 4.8%
Carioca 1.680 3,33 4.00 3.€7 2.00 2.7 3,33 3,64 2.67 2.67 1.00 4.67 2.83
INIA 10 4.33 4.67 4.67 5. 67 4.87 4.€7 7T.00 3.3% 4.33 3.33 1.67 §K.33 4.47
INIA 12 2.67 S.00 4.67 6.33 3.60 4.33 7.33 3.67 3.7 4.00 2.87 4.33 4.31
HF 468-63-1 1.90 3.67 2.67 2.33 .00 2.67 2.60 2.33 3.00 2.00 1.00 1l.08 2.14
Calima 3.33 €.00 $.33 *.£7 5.80 4,33 .33 4.67 3.7 4,00 2,00 £.00 4.84
Tkinimba 1.88 5.67 5.00 3.67 4.87 4.67 7.00 3I.67 2.00 2.3% 1.7 S.87 3.%2
Ubososers § 1.90 3.87 3.67 4,33 31.33 4.0 4.00 2.67 2.33 2.67 1.00 3.33 3.00
A 187 3.00 4,33 4.67 6.33 3.67 5.00 7.33 4.67 4.00 4.00 1.7 7.33 4,687
A 370 1.60 3.67 4.00 3.67 2.33 2.331 3.33 2.33 2.06 2.33 1.00 3.87 2.64
A 430 3.33 3.33 3.67 2.33 2.87 3.0 3.67 3.87 2.67 2.33 1.00 2.67 2.8%
Kilyumukwe 2.87 4.33 4.08 %, 67 3. &7 3.33 6.7 2.67 4.00 3.00 1.00 5.67 3.8%
Nain de Kyondo 1.00 2.00 2.00 4.33 2.00 2.67 2.67 2.33% 2.33 2.67 1.33 2.00 2.8
G 13671 2.6 3,67 &4.00 3.800 3.00 2.67 3.33 .00 2.67 1.67 1.00 5.00 2,83
G 281¢ 1.06 3.87 4.00 3.00 2.60 2.33 4.67 X%.00 3.00 2.33 1.00 4.87 2.89
G 1z470 1.60 F.87 3.33%3 .00 4.33 3.8 €.00 2.331 4.00 3.6 1.33 32.33 3.28
XAN T8 1.00 2,87 2.33 2.33 2.00 2.33) 2.33 2.33 2.3 2.33 i1.60 11.040 2.00
S.BE. ¢ 0.527 0.152
Mean 2.03 4.11 4.07 4.3% 3,23 3.5% 5.20 3.00 3.13 2.87 1.35 4.40
5.8, & 6.203
C.V (W) 26.%
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Table 7%. Ascochyta blight reacticns of genotypes in AFBYAN II trials in seven
environments between 1988 and 1991.

W W Ny o o e o W g e T b e W WE W W R e e e e e e o W W W R W M WP e e o e ke e de W wE T W W R W W e e e e e

A TR MY M o e W R W e W W R R R AL B A e e W W MR W R W e AR W T M e e

Genotypes 88 as SF 9F 50 89 SF Means
Red Wolaita 1.33 5.00 3.67 4.0 2.00 B.87 4.00 4.190
Ex-Rico 23 1.00 2.33 4.67 4.00 2.00 9.0G 5,00 4.00
A 178 1.33 2.33 4.00 4.33 1.67 4.87 &.87 3.57
997-CH-173 1.00 4.33 4.00 4.00 2.00 4.00 1.33 2.95%
K 20 1.00 4,33 5.00 4.00 2.0 7.33 s5.33 4.14
GLP 24 1.33 2,33 3.33 3.7 2.60 9.00 4.33 3.71
GLE 1004 2.00 3.00 4.00 S5.00 2.60 8.67 3.87 4.05
GLPx 92 1.00 2.33 S5.67 5.33 2.0 8.67 4.33 4.19
2Pv 252 1.33 3.66 5.00 4.33 2.60 B8.00 7.87 4.71
Cavioca 1.60 3.66 4.00 4.33 2.00 7T.87 4.67 3.9
INIA 10 1.60 3.00 5.33 3.33 2.33 98.00 6.33 4.33
INIA 12 1.00 2.33 8,67 3.00 2.00 9.00 6.67 4.24
HF 465%-83-1 1.33 1.6&8 3.67 4.33 2.00 &6.67 5.33 3.57
Calima 1.00 2.33 4.33 4.00 2.00 8.67 5K.&7 4,00
Ikinimba 1.00 3.66 £.33 4.33 1.67 9.00 5.87 4,52
Ubssosera 6 1.00 4.33 4.67 3.67 1.87 6.67 3.87 3.67
A 197 1.0 3.00 4.33 5.00 2.00 8B.33 7.87 4.48
A 370 1.00 3.86 4.33 3.67 2.00 6.33 4.00 3.57
A 410 1.00 2.33 4.67 4.33 2.00 89,00 G&§.87 4.314
Kiilyumukwe 1.33 2.00 4.67 5.33 2.00 9.00 6.33 4.852
Nain de Kyondo 2.00 2.66 3.87 3.00 2.00 €.33 3,00 3.38
G 13671 1.7 3.66 4.67 5.33 2.00 8.33 7.00 4.67
G 2816 1.60 3,00 5,33 4.33 2.00 7.67 5,00 4,05
G 12470 1.67 3.00 4.00 3.33 2.00 4.00 4.87 3.24
XAHN 716 1.00 3.6 5.33 4.00 2.80 6.33 £.00 4.05
S.B. + 0.629 .238
Mean 1.21 3.19 4.%7 4.16 1.87 7.64 &§.1%

5.E. » 0.2458

C.v (%} 2T.3

B e e e NP e s m ey o e S WA W MR m T Er e e e Em e W R W W Ma R Ee e A e e W MR AW R R e e e e e A
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Takle 806. Floury leaf spot reactions of genotypes in AFBYAN IT trials in seven
environmente hetween 1988 and 189%1.

________________________________________________________________

W e e e W WA W e o W W W Ty m o o MR W b oo 4 R R W W W e e e

Genotypes 83 aF 9F as 85 20 S0 Means
Red Wolaita 2.00 .33 4.7 1.67 4.00 2.00 3.33 3.43
Ex-Rico 23 2.32 .00 6£.33 2.33 4.67 2.67 3.33 3,95
A 176 2.33 6.00 &.00 2.33 4.67 2.3} 3.40 3.87
g87-CH~173 2.33 &%.87 6.33 1.€7 5.67 2.33 3.33 3.581
K 20 1.0 5.00 %.00 1.67 2.87 3.00 1.33 2.81
GLP 24 1.33 5,33 5,33 1.87 3,00 2.33 2.33 3.05
GLE 1004 1.00 3.33 4,00 2.33 2.323 1.67 2.060 2.38
GLPx 92 3.00 4.33 4.67 1.7 3.33 31.00 1,33 2.76
ZPv 282 1.0 S.67 4.33 2.33 3.006 3.00 2.33 3.10
Carioca 1.67 4.00 5.00 3.00 3.67 2.33 4.40 3.38
INIA 10 1.33 5.00 4.67 L.B7 2.33 32.67 2.87 3.058
INTA 12 2,33 4.67 5,00 2.33 3,33 3.00 2.87 3.33
HF 465-63-1 1.33 &.00 5,33 2.33 5,33 1.7 3.00 2.57
Calima 1.67 &.33 6.00 3.00 4.0 2.67 2.33 3,71
Ikinimba 1.33 3.33 3.33 1.7 4.00 1.00 1.32 2.29
Ubososera 6 1.67 4,00 5.00 1.67 3.67 1.33 3.00 2.91
A 137 2.00 5,33 €.00 2.33 2.67 3.00 4.00 3.62
A 370 2.6B7 4.00 4.33 2.33 4.7 2.33 3.00 3.33
A 410 2.67 S5.00 4.67 2.33 5K5.67 1.67 3.33 .62
Kilyumukwe 3.00 5.87 6.00 1.87 3.7 3.00 3.33 3.78
Nain de Kyondo 1,67 3,00 3.33 1.7 3.67 1.67 3.33 Z.52
G 13671 2.67 5,87 &.00 2.33 5.33 2.06 2.33 3.76
G 2816 3.67 4,33 6.33 2.3% &B.67 1.00 3.00 4.905
G 12474 i.67 5.33 $£,33 3.00 3.00 2.67 3.40 3.%7
XAN 76 1.69 4.00 5.00 1.87 4.33 3.33 3.33 3.33
$.E. 4+ 0.526 0.199
Mean 1.97 5,01 5,12 2.i2 3.83 2.27 z.80

8.E. + 0.283

C.V (%} 27.5
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Table 81. Rust reacticns of genotypes in AFBYAN II trials in 13 environments
between 1988 and 19%1.

Red Wolaita
Ex-Rico 23
A 176
397-CH~173
K 20

GLP 24

GLP 10804
GLPx 92

Zhv 292
Carioca
INIA 10
INIA 12

HF 465-63-~1
Calima
Ikinimba
Uboscoamra &
A 197

A 370

A 420
Eilyumzlowe
Rain de Kyonde
G 13671

G 2516

G 12470

XAN 76

8.E. 2

Mean

Environmente
ALE AR BRO EK1 KaC ECO ) <ol § Kaw LaM MAR SEL Kis MOS
S0 89 ¥ oF 88 9F 9F 88 S0 90 j: 2] ¥ 5 Means

5.0¢ 3.33 3.33 3.67 6.33 2.33 2.67 1.33 3.67 5.7 S5.400 1.00 £.33 3.82
L.33 1.08 2.67 2.67 4.33 4.60 2.33 1.80 1.0¢ Z.33 2.67 1.00 1.00 2.10
L.¢0 1.80 3.00 2,67 3.¢0 Z.60 4.33 1.00 1.33 2.00 31.59 1.00 2.67 2.80
1.06 1.00 2.67 3.0 3.67 1.7 2.0 1.33 1.090 2.33 1.00 1.00 2.33 1.85
3.32 1.00 4.00 3.67 3.7 l.80 2.33 1.€7 1.33 2.00 1.00 1.00 1.40 2,08
3.67 1.00 3.08 3,67 6€.33 1.87 2.33 2.67 1.33 2.67 1.33 1.00 2,33 2.682
3.00 1.00 3.87 3.87 £.33 2.33 2,87 3.86 1.87 3.67 2.40 1.00 3.00 2.88
1.08 2.33 3.67 4.00 7,00 5.00 4.33 1.67 3.67 2.33 3.67 3.67 8.33 3.5¢
4.06 1.00 4.00 4.0C 5.00 1.05 1.33 .00 .00 2Z.33 1.060 l.00 3.67 2.49
1.33 1.00 2.67 2.67 3.00 1.00 2.7 1.00 1.€7 2.67 1.80 1.00 1.¢0 1.74
3.90 1l.04 3.67 3.67 S5.67 1.00 1.00 2.33 2.00 85.00 3.33 1.00 4.00 z.82
3.60 1.080 3.67 4.87 S.08 1.33 1.33 3.60 2.67 3,00 3.0 1.00 1.87 $.78
3.33 31.33 3.00 3.00 S.00 L1.67 1.06 1.00 1.00 &.87 3.0 1.00 %.33 2.84
4.0¢ 1.00 3,33 3.400 5.00 1.99 3.00 3.33 1.33 2.67 1.33 1.00 4.33 2.64
1.67 1.00 3.67 4.00 6.33 &£.33 ¢.33 3.67 2.33 2.33 3.00 6£.33 7.0 3.85
2.67 1.€7 3,80 3.67 5.0 2.33 2.33 1.68 1.67 2.€7 1.7 1.00 T.67 2.7%
3.00 1.00 3.60 4.67 3.67 1.00 1.00 2.67 1.00 4.00 1.33 1.00 2.33 2.28
1L.67 1.00 2.67 2.67 3.67 1.006 1.87 1.¢0 1.00 2.33 1.00 1.00 4.060 1l.20
1.00 1.00 3.33 2,67 3.00 1.06 1.€7 1.00 1.00 2.00 1.00 1.00 1.04¢ 1.53
3,33 1.00 3.8¢ 3.00 5.00 1.0 1.33 2.00 1.00 2.33 1.0 1.00 2.67 2.33
1.00 3.80 2.33 2.00 5.00 £.00 3.67 1.0¢ 1.00 2.00 1.60 1.00 &.0¢ 2.77
l1.e¢ 1.00 3,00 3.00 3,00 2.00 1.33 1.00 1.33 2.00 1.5¢ 1.00 1.00 1.87
1.0 31.00 2.67 3.33 3.00 1l.ve 1.33 1.00 1.0¢ 2.60 1.33 1.00 3.33 1.62
4.33 1.00 3.86 3.33 6.33 4.33 3.33 1.67 2.90 3.00 1.00 1.00 1.33 2.87
1.00 1.00 2.33 2.67 3.00 3.00 1.00 1.0 1.00 2,00 1.0C 1.00 1.00 1.4%

6.503 9.140
2.39 1.1% 2,13 3,32 4.65% 2.1 2.2% 1.6% 1.52 2.80 3i.7% 1.32 3.53

0.1879
35.7

............ R W MM e M W MR T e M W W i m e o W e W W o e e W e kT o e W e m e e ek e e L A W
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Table 82. Web blight reactions of genotypes in AFBYAN II trials
in three snvironments between 1988 and 1991,

e vV VUV R P

e W W W W R A A VS W e

Genotypes B3 88 SF Means
Red Wolaita 7.00 3.67 5.33 5.33
Ex-Rico 23 6.687 L1.00 7.33 5.00
A 176 €.67 &.33 6&.00 6.33
997-CH-173 6.00 6.33 6.00 6.11
K z0 7.33 1.00 7.87 5.33
GLEP 24 4.33 1.00 &.00 3.78
GLP 1004 7.67 1.0 7.87 5.44
GLPx 92 4.60 1.00 &.60 3.67
ZPv 252 7.67 1.00 7.00 5.22
Carioca 6.33 €.33 7.00 6.56
INIA 10 7.67 1.00 5.87 4.78
INIA 12 7.33 1.00 5.00 4.44
HF 465-63-1 7.33 1.6 7.60 5.11
Calima 5.7 1.00 &.67 4.44
Ikinimba 4.006 31.87 7.00 4.89
Uhososera 6 5.00 3.67 6.33 5.00
A 197 4.67 1.00 6.33 3.00
A 370 4.00 3.7 6.67 4.78
A 410 .00 6.33 .00 6.11
Kilyunukwe 6.67 1.00 8.00 5.22
Hain de RKyondo 4.33 1.00 7.67 4.33
G 138671 4.33 1.0 6.00 3.78
G 2816 4.33 1.00 8.0¢ 4.44
G 12470 6£.67 1.00 7.&7 5.11
XAN 76 3.33 1.40 6.00 3.44
S.E. % 0.9871 0.561
Maar 5.8 2.%8 6.64

S.E. % 0.246

CLv (%) 34.3

110



Table 83. White mould reactiong of genotypes in AFBYAN II trials in two
environments between 1988 and 19%1.

Environments

LAM MAB
Genotypes 90 90 Means
Red Wolaita 2.67 2.00 2.33
Ex-Rico 23 1.00 2.00 1.50
A 176 2.33 2.00 2.17
997-CH~LT73 3.00 2.00 2.50
E 20 1.66 2.00 1.50
GLP 24 1.67 2.00 1.83
GL? 1004 2,33 2.060 2.17
SLPx 92 3.00 2.00 2.50
Zpyv 292 1.00 2.00 1.50
Carioca 1.67 2.00 1.83
INIA 10 2.33 3.00 2.867
INIA 12 2.33 2.33 2.33
HF 468.63-1 1.7 2.480 1.83
Calima 1.00 2.33 1.67
Ikinimba 3.006 1.67 2.33
Ubosozera 6 2.67 2.00 2.33
A 187 1.00 3,00 2.060
B 370 2.80 2.00 2.00
A 410 1.67 1.87 1.87
Kilyumukwe 1.33 2.33 3.83 .
Nain de Kyondo 1.67 2.00 1.83
G 13871 3.67 1.87 2.67
G 2816 3.33 2.00 2.67
G 12470 2.33 2.313 2.33
XAN 76 1.00 2.00 1.50
S.E. 0.4493 0.349
Mean 2.03 2.09
8.BE. 0.125
C.V {%} 41.4
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Table 84. CBB reactions of genotypes in AFBYAN II trials in 17 environments
between 1988 and 19391,

e e W e L M AR e W WM ER D PR W W R Tm SR W W TR m A N TR WA W e W W W A AR e Aa W W b MR R L W W o e R R M M oo TR R W W WM R W e L e e e

W A e e R W AL M R R WA WG AR L A L W WK Mk e L SR M W N B R R M W UM W M R W W G e e W e e e

Genotypes 90 89 CE B9 89 SF 9F 85 9F 9F
Red Wolaita 3.67 2.00 3.33 4.67 4.67 6.00 6.33 4.33 1.33 1.33
Ex-Rico 23 3.00 1.00 3.33 5.00 5.00 5.67 5.00 3.00 1.67 1.87
A 176 3.00 2.00 3.33 5.67 4.67 5.00 5.00 3.00 1.87 1.00
997-CH-173 2.67 1.33 2.33 4.67 5.33 4.67 5.00 4.33 2.67 3.00
K 20 3.67 2.80 2.67 5.00 5.67 5.33 6.33 3.67 2.00 1.33
GLP 24 3.00 2.00 3.00 3.67 5.33 5.00 5.67 3.67 1.00 1.67
GLY 1004 3.00 2.67 3.33 4.67 4.33 6.67 6.33 4.33 1.00 1.00
GLPx 92 3.33 2.67 4.00 5.33 4.00 5.67 5.67 4.33 1.00 1.00
ZPv 292 3.00 2.33 4.33 4.00 5.00 $.67 6.33 4.33 1.00 1.00
Carioca 4.00 3.67 4.00 5.00 5.00 4.33 5.33 3.67 1.33 1.67
INIA 10 3.67 1.00 5.67 6.33 5.33 6.00 6.33 5.00 1.00 1.00
INTA 12 3.33 1.33 §.,33 6.00 6.00 6.33 6.33 5,00 1.00 1.33
HF 465-63-1 3.67 2.33 4.00 5.67 5.00 6.33 5.67 3.00 1.00 1.33
Calima 3.67 1.00 2.33 3.67 S5.00 6.33 5.67 4.33 2.33 1.00
Tkinimba 3.33 2.00 5.33 5.00 5.00 6.00 6.00 3.00 1.00 1.00
Ubososera & 3.33 3.33 3.67 5.67 4.00 5.33 5.33 4.32 1.67 1.00
A 197 3.00 1.33 2.33 4.33 .00 5.00 5.33 4.33 1.00 1.00
A 370 2.67 2.00 2.00 4.00 3.67 4.67 5.00 3.00 2.00 2.00
A 410 2.32 1.00 4.33 5.00 4.33 5.33 5.33 3.67 1.33 1.23
Kilyumukwe 4.00 1.33 4,00 5.33 5.67 6.33 6,33 4,33 1.33 1.33
Nain de Xyondo 3.08 1.33 2,33 3.33 4.00 5.00 5.00 3.67 1.33 1.33
G 13871 31.67 1.67 3.00 4.00 4.67 5.67 6.33 4.33 2.00 1.33
G 2816 3.00 1.67 2.67 5.33 4.67 5.67 6.00 3.67 1.67 2.00
G 12470 3.60 1.00 2.00 4.67 5.00 5.33 4.67 3.67 1.00 1.00
XAN 76 3.00 1.00 2.67 4.33 5.00 4.67 4.33 3.67 1.33 2.00
8.E. & 0.495

Mean 3,28 1.80 3.41 4.81 4.8% 5.56 5.63 3.91 1.43 1.39
S.B. 2 0.181

C.v (%) 26.1

e e W e m 2= am e e e s e W W e = e W W e mm e i e e =y M e e mm = e e = T wn e W mm Mk e e o e e T o — o W W e
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Table B4 {continued].

BT T T T

Red wWolaita
Ex-Rico 23
A 176
997-CH-173
K 20

GLP 24

GLP 1004
GLPx 52

ZPv 292
Carioca
INIA 10
INIA 12

HF 465-63~1
Calima
Ikinimba
Ubososera 6
A 197

A 370

A 410
Kilyumukwe
Nain de Kyondo
Gz 13671

G 2816

G 12470

XAN 76

5.E. %

Mean

.87

2,00
1.67
1.67
1.67
1.67
2.00

Environments
MAS LaM
835 S0
3.00 3.33
3.33 3.67
4.00 1.67
2.67 4.00
4.00 3.33
2.33 3.00
3.33  3.33
2.00 4.00
4.687 4.060
3.33 4.¢00
5.00 4.060
6.00 3.33
3.00 3.67
2.33 3.00
2.33 3.00
2.67 3.87
2.67 3.33
2.00 3.00
3.67 4.00
4.67 4.00
2.00 2.33
4.00 3.33
1.67 3.87
3.7 2.87
2.0 3.00
0.495%
3.2 3.37
£.181
26.1

.00

o O D N RO e B 20 b b e BN B L b B W W e

.27

2.82

0.117
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Table 85. Halo blight reactions of genotypes in AFBYAN 11 trials in seven
environments between 1588 and 1991.

B e e e R

Genotypes 88 88 9F -3 2 89 88 8§9 Means
Red wWolaita 1.67 1.7 1.33 1.67 4.00 1.7 3.87 2.24
Ex-Rico 23 2.33 1.8% 2.33 2.67 4.67 1.67 4.00 2.76
A 176 1.00 2.33 1.33 2.0 3.33 1.67 3.%87 2.19
997-CH-173 1.33 1.00 2.00 2.87 2.33 1.33 4.33 2.14
E 2¢ 2,67 1.7 r.687 2.33 4.00 1.67 4,33 2.62
GLP 24 1.33 1.67 2.33 1.67 5,00 1.67 4.33 2.857
GLP 1004 1.33 3.00 1.33 2.67 4.67 1.87 3.67 2.62
GLPx 82 1.00 .67 1.00 1.00 3.33 2.33 2.8¢ 1.76
ZPv 292 2.00 1.67 1.33 1.67 5.00 1.00 4.006 2.38
Carioca 2.67 1.&7 1.67 2.00 4.00 1.23 3.00 2.33
INTIA 10 3.33 1.87 2.00 3.67 T.33 1.33 7.00 3.76
INIA 12 3.67 1.00 1.33 4.00 5.87 1.33 &K.&% 3.24
HF 465-63-1 1.00 1.7 2,00 1.00 6.33 1.33 4.67 2.57
Calima 1.33 1.00 1.00 2.33 %.00 1.33 2.67 2.10
Ikinimba 4.33 2.33 1.00 1.00 2,33 2.0 2.33 1.81
Ubosgosera & 3.00 3,00 1.67 1.33 4.33 1.33 3.00 2.24
A 187 1,00 3,80 1.87 1.67 3.687 1.67 3.67 2.33
A 370 1.00 1.87 1.67 1.33 3.00 L1.87 2.67 1.88
A 410 1.00 1.00 1.67 1.33 4.33 1.33 3.87 2.05
Kilyumukwe 2.331 1.00 1.87 3.33 5.33 1.67 5.¢90 2.91
Nain de Kyondo 1.00 2.33 2.33 3.67 32.67 1.67 2.67 2.48
G 13671 3.00 1.67 1.67 2.33 7.33 1.67 4.67 3.18
G 28186 1.00 1.00 2.67 2.00 2.00 1.33 1.&7 1.67
G 12470 1.33 2.33 1.87 2.87 7.7 2.00 4,00 3.10
XAN 748 .00 1.87 2.00 1.33 2.00 1.67 1.67 1.62
8.BE. * 6.646 G.244
Mean 1.71 1.77 1.6%9 2.13 4.41 1.57 3.68

S.E. & 0.421

C.V (%) 46,1

M e e W W WA WG R M R W W K W W W R W W e M TR AR L S WA M M Tm ML L A ME R WE T e MK W W M e e e g g e e e e e
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Table 86.

hetween 1988 and 1891,

BCMY reactions of genotypes in AFBEYAN II trials in 12 environments

Red Wolaita
Ex-Rieco 23
A 176
997-CH-173
K 20

GLP 24

GLP 1004
GLPK 92

ZPv 292
Cariooa
INZIA 10
INIA 12

HE 485-8£3-1
Calima
tkinimba
Uhoaosera &
A 187

A 3N

A 410
Kilyumukwe
Nain de Eyondo
G 13871

G 281§

G 24710

XN 76

MAS MAD

7
2
2
2
[

00
.33
.67

-33

»33

6.33

3
5
4
2
£
&
5
4
&
£

.67
BT
.87
.00
.60
L33
L0
B7
.00
233

3.33

2

87

3.0

5

.33
Z.

33

6.67
3.690

&

.6g

2.33

6.33
2.33
2.33
2.33
4.67
€.00
5.60
4.67
4.33
2.67
E.67
5.67
5.00
4.33
5.066
5.33
3.67
3.08
3.00
5.33
2.60
6.33
4.33
5.33
2.67

1.81

2.96 1.1 1i.24 1.17 2.%3 1.37 3

1.60
1.80
1.60
1.06
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.9¢
i.G0
i.9¢
.60
1.8
1.80
1.8¢
1.480
1.00
.00
4.00
1.00
31.00
}.00

0.446

0.138
3%.2

.33
1.040
2.490
1.33
1.67
1.00
1.00
1.33
1.00
1.87
.87
1.33
1.60
1.0
1.00
180
1.08
1.80
1.98
3.33
1.33
3.87
1.33
1.00
1.00

SEL

80

.33
1.00
1.00
1.00
1.00
1.00
1.00
1.33
1.00
1.00
2.00
1.00
2.67
1.00
1.00
1.00
1.00
1.60
1.60
1.9
2.680
i.80
1.00
i.08
1.00

SBL

1

1.87
2.867
2.00
3.33
2.00
3.00
2.33
3.67
2.00
3.00
2.33
2.67
3.80
%.33
4.33
3.7
3.33
3.60
3.690
2.7
3.33
3.33
3.32
2.33
3.0

1.33
1.00
1.00
.60
1.33
2.33
1.00
1.33
1.00
1.00
1.00
1.98
1.80
1.4990
1.80
3.67
1.00
1.06
1.00
1.80
5.33
1.08
1.00 2.00
1.00 2.400
1.49 5.00

5.9049
7.00
5.32
7.0
1.33
4.00
2.33
3.33
2.00
5.67
2.67
2.09
4.67
2.33
1.33
5.00
2.67
3.33
2.67
2.00
5.87
4.33

.83

3.87
1.33
1.60
1.33
1.33
1.32
2.233
2.00
2.00
1.00
3.87
2.00
2.67
1.87
1.87
2.67
3.09
2.08
1.60
2.33
2.33
1.00
2.080
1.33
1.60

1.91

i.87

2,59
2.00
2.62
1.90
2.0
2.67
2.31
2.46
1.95%
2.39
2.87
1.87
1.37
1.8%
4.1
<. 58
217
1.88
2.88%
1.80

§.124
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Table 87. Environment and genotype clusters formed from two-way clagsification
of seed yields in AFPBYAN II, 1988-1991.

e e an W Ao W AR MR T G M W M W W e R TR s W WE e M R e MR M W W T e e M R W W R e W e W T e Sy e e e mc e

Environments

KCO09F, KC18F, MIWS0, UITS1, GANSF
MACBS, MASBS

HUAB9, SELS0, MBA8Y

KACBE, MOE3S, LIC20, PAWED?, KAWES, KISWS, LAMSO
BXO9F, BKLSF

GWE91, MOSIF

SELI1

MASEE

MARSC

10 MELS8E8, MELBY

11 AWagY

12 ALE90D

(T P Y NS

Genotypes

INIA 10, INIA 12, ¥X20, GLP 24, G 1247C
HF 485-863-1, Kilyumukwe
Red Wolaita, Uboscsera §&
Nain de Kyondo
A 176, A 157, Bx Rico 23
ZPy 282, Calima, GLP 1004
Caricca, A 370, A 410, XAN 76
297 CH-173
GLPx %2, Ikinimba, G 13671
0 3 2816

P 0 -3 O i W R
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Talble 88. Means of clusters formed by two-way clagsification of seed yields in
AFBYAN II, 1588-18591.

....................................................... Bk e mo mm da Aa RR RLI U RE W R R AR A B W W L R A e

Environment cluaters

Means 543 652 1354 1026 1531 1623 1892 1715 F13 3088 2785 2318
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Table B9, Environment (E} and genctype (@) c¢luster components of E, G and
G x E sums of squares for seed yields (kg ha'xio™}.

[e—r. -

Bourcea of variation df M5 555
Environments {£} 26 440152
Among B groups 11 1017%8%"" g87.8
Within E groups i3 18720 2.2
Within E group 1 4 28297 1.0
2 1 20133 0.2
3 2 13818 0.2
4 -1 887 0.3
5 1 14808 0.1
[ 1 1rer’ Q.0
10 1 42619%° 0.4
Brror 54 TB48
Genotypes {(G) 24 31881
Among G groups ] 758037 88.2
Within G groups i5 5528 i8.8
Within ¢ group 1 4 2459 1.3
2 1 11584 0.2
3 1 7913 1.¢
5 2 4617 1.2
& 2 961 1.8
7 3 867" 3.3
8 2 8401 2.3
G x E £24 6049
Ameong E groups X G 264 10395 72.7
Within E groups X G 360 2862 27.2
In E group 1 X G 46 22487 5.7
2 24 3248 2.3
3 48 2861 3.6
4 120 Ll b R 15.7
5 24 1058 .7
6 24 ez 2.4
id 24 3328 2.1
Among G groups x B 234 12233 F5.8
Within G groups x B 3% 2340 24.2
In ¥ group 1 X B i04 1345 3.7
2 26 1602° 1.3
3 26 2970 Z. 0
3 52 274877 3.8
& 52 2318™ 3.2
t 78 28467 5.9
o] 52 3240 4.9
Erroar 12986 118%
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Table 90.

Stability parameters for seed yields
AFBYAN II grown in 28 environments between 1988 and 1991.

(kg/ha)

of 25 genotypes in

INIA 10
INIA 12
K 20
GLP 24
G 12470

HF 465-63-1
Kilyumukwe

Ubusosera 6
Red Wolaita

Nain de Kyondo

A 176
A 197
Ex Rico 23

ZPv 292
Calima
GLP 1004

Carioca
A 370
A 410
XAN 76

997 CH 173
GLPx 92

Ikinimba
G 132671

[o R =]

o

HHKH PR

B RHHE B HHEOO

.91

.02
.07
.11

.01
.09
.18

. 95
.95
.14
.13

(=}

o

[=R =Nl

[eR =l oNo) SO0

o0

.098
.0594
.10%

0
0
0
0.123"
0.099
0.115"
0.106
0.096
0.111"
0.085
0.145"""
0
0

.162™
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Table 91. Correlations among environmental variables in AFBYAN II, 1988-1991.

LAT 25 a9 43  -44 -1 -3 -17 -23 10 -9 -S%0 -13 -35 -24 -1 -21 -2% -37 -20 -40 -50
ALT 28 2 -18 -10 -13 -20 -8@ -71 -83 -76¢ -%1 -~-87 -8) -87 ~-GB9 -5 -4 10 25 25
DL 16 -47 3 13 -5 -23 -18 -3 -42 -17 -32 -28 -1 -19 -33 -37 -13 -41 -53
CDL -23 -1 -2 -10 -15 3 -9 -5 o -28 -12 4 =15 3 1 19 10 6
PSR 12 18 471 -6 -is -11 21 10 16 17 -5 1 -14 10 17 25 2&
VR 21 65 7 14 12 14 3 11 [} € g -21 -15 -18 -26 -24
RR 82 10 35 25 B 20 i4 17 27 20 -22 -15 53 16 -3
TR 9 27 20 19 20 20 21 21 18 -30 -22 35 9 -2
v+T 74 94 Bl a3 87 78 -1 95 47 46 -17 -24 -24
R+T 24 48 72 63 58 20 a [ 3 1 -1 -27
M+T (3] 81 79 72 33 23 28 26 -8 -22 -27
v-T 79 95 78 70 86 30 37 -22 -27 -25
R-T a4 85 3 23 21 28 -17 -31 -3s%
M-T -1 85 94 27 14 -2¢0 -30 -31
VMT 77 82 26 a0 -% -12 -10
RMT 13 29 28 -15 -32 -38
MT 7 7 -17 -36 -38
5C 96 -31 -2 11
SR -24 1 12
DI1 B2 62
DI3 94
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Table 92. (oefficients from regression of environmental variables on seed
yvields (kg/ha) of individual genotypes on AFBYAN II in 20
environments, 1968-19%1.

- - WL e sk ik O WD TR e s A S M R G ARl i S WA e WO R T T TS S T O 400 T 50 g, T T . i i - S

Environmental wvariables

- - - - ———— e A AR S S S -

Rainfall perioda

- —— Y Y -

Genotypes  SEER/m B e e Gvbiove Lemper lowgth inagy  imsex. (4
ature length
INIA 10 102.58" 95.2"  -0.82 -2.83"7 2.3 1648 -109s™ 300.3"" 81
INIA 12 119.3"" 9%.0° -~1.51 -1.6%" 10.9 12317 -1116"  358.3"" &4
K 20 106,777 87.6" -1.83 -2.40"" 19.7 1385 -1227" 3828 8%
GLP 24 1147 119.1" -1.496 -1.46"  -40.0 1252 -1u%° 287,664
G 12470 103,27 2.3 -1.84 ~0.47 -14.7 1112 -691 288.5"" 48
HF 465-63-1 107.9°" 82.1 -2.90"7 -D.28 -18 .8 756 -154 306.7"" 55
¥ilyumukwe io8.8*"" 76.7  -1.38 -0.78 7.8 810 6§74 a03.3"" se
Uhuscsera & 90.3™ 7.8  -2.48 -4.84 -38.0 1090° -742° 235.8"" 58
Red Wolaita Yz 52.4 -1.81 -0.28 0.8 268 -364 131.0° 49
Hain de Kyondo 128.3%7 121.97  -3.08" -0.92 10.4 1571" -1550° 487,58 53
A 176 133.77 45.0 ~3.817 -0.62 2.5 752 ~884" 419.9"" g
A 187 112.5"" 43.7 -1.85 -2.34 42.8 1888" ~1033° 523.5" 5%
Ex Rico 23 124.5"" 142.7° -2.89 ~2.18° £4.4 1862 -1693"""  545.4°7" 87
Zpv 292 110,47 71.0 -2.04 -1.67 4.0 69§ ~-1807" 357.3" s%
calima 135,47 g4.0  -2.34° ~1.%8" 449.4 1067 ~520 322.0"" 68
GLP 1004 158.5™" 102,37 -1.49 “3.7P 52.9 z2is2™ ~1137% 541.8™ &7
Carioca 1279 3.6 -3.83" 1.08 ~30.8 376 - 955" 137.2 61
A 370 11%.3°° 74.5  -3.3%" 0.30 “50.8 849 -203¢" 221.7° 57
A 410 133.1°" 109.%  -31.92" ~0.18 32.9 589 -987 216.2 57
XaN 76 135.4' 155.9°  -3.4%° -1.32 49.4 1322° -1102° 187,09 59
937 CH 173 134.8"" 96.2  -1.77 -1.58 £8.0 2708 -821 282.9%° 58
BLPR 52 146.3" 6.0 -4.29° a,22 ~59.2 1118 -1877" 265.1 57
Ixinimba 116.8™ 74.8  -2.79 ~-¢.08 -8.6 5032 -31428° 267.2 46
G 13871 143 .8 “11.8  -3.837 ~0.42% ~49 .1 194 ~1765" 338.7° 53
G 2B16 148.5"" 145.1 -2.58 -1.40 66.3 1651° «1958" 448.5"" 84

i e e e A M . g T S - WO A 2t T T T T W A S gt T o v — . o g — o -

Note - R® values all significantly greater than zerc at P=0.001 in this and
subsegquent tables except where otherwise indicated.

*, *%, *&% - jevel of probability less than ©.05, 0.01 and 0.001, respectively.
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Table 23. Regression coefficients of GCGs greater than (+), equal to {=) or
amaller than (-) means of coefficients of enviromnmental variables in
AFBYAN 11 between 1288 and 189%1.

A M W W M W e ke v e e e ke ee e W e e e e e e M W M e ke e e mm e b W M MK AR e e mp e o W e e = =

ek W B MR R A A W W W o e o et e e e AR W S b s i e e e e e e W o o e e e e W b U W e e e e e e e

alGs 5TH &R PSR KR MT DL CRL DI
1 - = - - = - = =
2 - = = = = - - =
a - = m = - - - “
4 - = = = o= - = +
5 @ = wr - + - = k
B = E B - + I = w
'? - 3 + L 3 w - " -
8 = 3 = E~] E 3 E 3 -3 3
9 s = + w: - ] 3 =
190 = + = E + = 3

e e A e W W W W bR e e AN MR % AL M W W R W e e M A M W W W W R M M e o W W W W W W R MR TR W ML W W R B e W e e
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Table 94, Coefficients from regression of environmental variables on canopy
sizes {om*} of individua) genotypes in AFEYAN II in 16 envirooments,
1988~1991.

Environmental variablea
Rainfall periods
Genotypes Soil rank Pre- Vegetative Repro- Mean Bay Change B?
aowing ductive temper- length in day %}
ature lengti

INIA 10 33.8 0.10 -1.75° -0.60 71.% 634 2636"" 62

INIA 32 4.8 2.27 -1.36" -1.72" 95 .7 1937 350" &3

K 2¢ 5.1 3.287 -Z.08" ~Z.48" 120.8% 2253 633 62

GLE 24 111.8° 1.38 “0, 80 -1.88° 23.5 1783 5625 53

G 12470 71,7 1.21 -1.36 -8.93 103.7 1774° 6952 88

HF 465-63-1 -24.8 2.66° ~2.37" -1.23 182.17 1858™ 76267 70

Kilyumukwe 39.0 2.93° -1.08 ~-2.40" 6.4 1989 €196 61

Ubusosera & 8s.1" 2.80° -1.11 -0.90 38.5 180" 203" 56

Red Wolaita e - ~g.22 -1.4%" «0.13 7.0 331 2968 55

Kain de¢ Kyondo 8.5 3.3 -3.08"" -1.32 63,7 2216 £288" 78

A 17§ 8.6 2.54 -1.6%° -1.34 127.2° 2187 842" 60

A 197 69.6 1.79 -1.64 -1.33 9.3 1881° 168" L1

Bx Rico 23 -8.5 2.92° -2.78"" -1.83" 201.8"" 22397 050" 7%

2Py 282 88.1" 0.20 +1.19 -9.56 34.0 509 3550 &4

Calima ~1.5 2.67 ~2.38" -1.90° 141.8° 1728" T020% €6

GLP 10064 38.2 1.52 ~3.447 -1.24 47.4 1476" 5762 64

Carioca 44.4 2.41 ~1.4% -1.62 £8.7 iggr™” 13155 N 58

A 370 85.8" .28 ~2,18" -1.4% 3%.8° 2141 5585 £4

Ak 410 £4.2 2.64" ~1.5%° ~1.3% #8.5 15895’ g2t 66

XAR 76 40.8 3.587 -2.41"" -1.61 171.8% 19315 6778 68

997 CH 173 104.98" 0.98 -1.83% -1.08 29.8 1770 5385 §7

GLEx 92 1.0 .27 -2.021 -0.28 37.9 778 3871 82

Ikitiimba $a.7 3.267 ~3.71° -0.85 46,1 1410° 45927 53

G 13671 85.2° 1.43 ~1.56" -p.23 38.5 940 3720 57

G 2816 1p9.4% 4,12 -2, 25 -1.37 89 .4 16577 4867 68

® * W

: , *¥** - level of probability less than 0.05, 6.01 and 0.001, regpectively.
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Table 5. Coefficients from regression of environmental variables on number of
days to 50% flower of individual genotypes in AFBYAN II in 21
environments, 1988-31.

Environmental variables

Genotypes :izxgetempew bay length l};) ¥ean temperrwgay length Ct;:nge in R*I (%)

ature day length

INIA iC -2.63% 2.89 60 -z.530°" 0.16 13.45°" 2

INIA 12 -2.6717 .33 55 -2.508"" 4917 204977 77

K 20 -2.086"" 2.88 53 ~2.020"" 1.21 g.24'"" 70

GLP 24 -2.750"" 31.92 61 ~2.644™" 1.21 13,40 72

G 12470 -2.082%" 7.4 sS4 -1.961°" 4.86" 12,78 68

HE 465-63-1 ~2.788°" ~0.66 13 -2.821°"" «2.81 10.62°" £2

Kilyumukwe -3.071"" 5.80° 45 -1.936""" 2.33 17.08"" 58

Ubuscsera 6 -2.018"" 1.9% 52 -1.980™" -0.51 12,16 £5

Red Wolaita -2.29%°" 1.23 57 ~Z. 257" 0.15 5. 34" 59

Nain de Kyondo ~2.812°" 4.82 55 -2.691""" 3.72 1525 £7

A 176 -2.832""" 0.92 57 -2.768"" -0.76 g .27 71

A 197 -2.303°° g.35" 55 -z. 178" 3.17 15.88™" 73

Ex Rico 23 -2.380% 1.08 58 ~2.315"" -0.61 8,17 64

Zv 292 -2.388"" 1.48 6% ~2.316 0.18 6.41% 68

Calima -2.242° 4.38" 57 ~2.149"" 1.99 5 e 69

GLP 1004 ~2.756°" 4.34° &5 -2.676"" 2.05 11.27" 18

Carioea -3.342" 6.0% ES ~3.270"" -1.74 5.08"" 69

A 370 -2.582" 1.13 53 -2.513" -D.83 g.64" 64

A 410 -2 408 2.81 58 -2.318"" 0.55% 11.15""" 67

XAN 75 ~2.618" (.98 81 -2,558"" ~1.48 2.38 64

337 CH 173 ~2.238"" 3.11 80 -2.160"" 1.21 9.47"" 68

CLPx 92 -2.81177 17,02 a7 ~2.545"" 10,2277 33,58 81

ITkinimba -2z.420°" 15.58"" 40 -2.184°" 9.55™" 28 71" 71

G 13671 -3.087"" 16.62'"" 5% -2.859" 1.3 26.21°"" 8

G 2816 -3.0086™ i4.01"" 46 -2.737" 720" 33,58 80
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Table 96. Coefficients from regression of environmental variables on number of
days to maturity of individual genoctypes in AFBYAN II in 21
environments, 1988-1991.

Environmental variables

Rainfall periods

Genatypes Soll rank Treisa Subtive  rtomper-  talgeh  ndmy  m)
ature length
INIA 10 1.¢48" 0.0158 -0.0388%" -2.889"" 8.1%" -1.60 57
INIA 12 1.142 8.0260 -0.0357" -2.788"" 8.77 19.40"" 58
K 20 1.087 9.0248 -0.0305""" -2.465" 5.72 $.03" 53
GLP 24 1.287" 0.0198 -0.0207" -3.123"" Z.46 0.25 60
G 12470 1.3258™ 0.0272" -0.0272°" -2.675™" 11.5%" 6.05 56
HF 465-63-1 0.563 0.0059 -0.0216" ~2.918™" ~0.08% ~2.98 54
Kilyumukwe 1.348° 0.0268"  -0.0306™ -2.193 5.58 6.89 47
Ubusosera £ 1.00% 0.0287 -0.0235° -2.573™ 2.08 5.14 45
Red Wolaita 1.7 ~0.0157 -0.0122 ~-2.i68""" 3.15 1.14 47
Nain de Xyonde 0.753 0.0053 ~0.0128 -2.830™" -0.49 5.97 52
A 176 0.913" 8.0290 -0.0225" -3.2931%" 2.67 -0.08 62
A 197 1.1%4° 0.0222 -0.0330™" ~2.398"" 5.16 0.34 54
Ex Rico 23 0.508 0.0151 «§.0231" ~3,019" ~1.15 -4, 88 88
2pv 292 1.017 5.0254 -9.0350" -2.822° 5.8% -3.70 51
Calima 0.745 g.0171 -0.0326™" -2.188"" 1.85 2.20 53
GLP 1004 0.860 9.0102 -0, 0356 -2.463™" .39 ~0.45 54
Carioca 0.874° ¢.0072 -0.0220% -3.,133"" §.46" 3.71 64
A 370 0.528 g.0179 -0.0188" ~2.653""" -0.58 ~3.73 58
A 410 0.961 0.0242 -g.0271" -4, 222" 3.2 0.03 55
XAN 76 0.5875 0.0149 -0.0201" -3.233 ©.83 -3.86 55
997 CH 173 0.408 0.0078 -0.0184° ~2,587 1.41 2.62 61
GLPx §2 Z.738°" 0.0427"°  ~0.04%6"" ~2.810%"  34.69"° 45.43" 8%
Ikinimba 2.600%" 0.paa0™  -0.0528*" ~2.2B4"  35.76"" 46.24"" 83
G 13671 1.087" 0.0347" -0.0411"" ~3.447"" 30.83""" 42,227  as
G 2816 2.2827" g.0478"  -0.0581°"" ~3.277"° 32.20°7  44.487° 82
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Coefficients from regression of environmental wvariables on pods/m’

of individual genotypes in AFBYAN II in 15 environments,1988-19%1.

i, U T W Y W A T L T A Y B, A O M g 2 A O W0

- ———

Environmental wvayiables

Rainfall periocds

ot o "

Table 37.

e - S
INIA 16 4.37" -3.41 $.098 ~0.158
INITA 12 4.83" -§.89 G.145 -0.154
X 20 .06 -4.11 0.114  -0.104
GLP 24 5.01°"  -1.1% ¢.049 -0.126
G 12470 4.83™  -6.96 0.054 -0.1%%
HY 465-63-1 4.18° -12.08° ~¢.114 -0.377°
Kilyumukwe 2.987 -7.50" 0.01%  -0.086
Ubusosera 6 5.7 -1.04 -9.201 G.036
Red Wolaita x.89™ 671 -0,013%  ~0.247
Nain de Kyondo  9.47°" 6.3% -0.183 0.263
A 176 §.02""" -13.21"° ©.038 -0.481""
A 197 4.037°  -g,3%° 6.035 -0.051
Ex Riva 23 €.237 -17.037 -0.025 ~0.54¢"
Zpv 292 3.547  -6.11 0.012  -0.%12
Calima 4,97 -1.287 8.087 -8.149
GLF 1004 5.3 -§,85 9.145 -0.173
Cariosca .07 «B.21 -4.122 -0.245%
A 370 5,787 -8.42° 6.03F  -05.351"
A 410 4.15"" ~15.4¢" 0,025 -0.615""
XK 76 7.43" -8.7% ©.192  -0.493"
897 CH 173 7.73" -7,04 0,08% -0.050
GLEx 32 3,537 ~18.531°" -0.098  -0.278"
Ixinimba 1.54 -12.72'"  0.084 -0.366"
G 13671 4.467  -13.8%4""  -0.209° -0.103
G 281% 5,397 -11.78% G.15% -0.441"7

. . P Y S AT T A A o e st

Repro-
ductive

-0.131
-0.151
-0.184"
«0.02%
-0.031
e.194
~0.020
-0.060
0.048
~0.326"
0.082
~0.340
0.128
-0.3167
-0.080
~0. 177"
0.130
0.143
0.361""
0.029
~4.288"
0.153"
0.16¢6"
0.066
0.013

Mean
temper-
ature
.38
14 .38°
9.11
4.85%
7.96
14 .05°
8.92"
~4,17
B.44°
~G.82%
20.33™"
5.57
28,70
18,737
.97
14,39
3.99%
3.80
22.54"
a0 .68
3.49
3.62
11.47"
-0.58
26 .48

n oy

et~ —— -
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Day
length

138.27
18%.5%"
169,68
64.5
191.8"
~17.1
13,9
152.5°
35.3
382.4"
162.1°"
225.6"
161.7
143.97
116.1"
ig1.8™"
108.4
16.8
17.2
146.7
375.5"°
114.5°
25.4
7.7
166.1"

Change

in day
length
325.37

483 .4
328.4"
157.8°

483,67
461.8"
400.3""
340,77
336.3""
361.¢°

£28.3""
416.3""
713.8""
401,32
3178.5"7
474.4"
a2 3"
421,33
£63.2""
735,3"""
£25.9""
£27.3""
£76.17"
382 .3
€75.3"

Disease
indax

~5.40
-0.44
5,48
3.73
-8.44
-9.179
-15.1%"
0,33
-15.37
41. 70"
-22.2%"
B.67
.56
5.60
-2.5%6
0.&8
-23.06°
-28.58"°
~46.39"""
-37.78B
~-5.4%
~29.55™""
-36.88""
-¥.93

-13.87

—-——
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ni
)
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53
53
54
71
53
64
78
68
65
58
82
£&
T
£%
7
T
74
71
g2
5%
(37
a3
&%
71

%
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Table 98.

Coefficients from regression of environmental variables on seeds/100
pods of individual genotypes in AFBYAN IX in 15 environmenta,

1988-19851.
Environmental variab;au
Ralnfall periods

Genotypes Stands/ Soil Pre Vegeta- Rapro- Maan Day Change in Disease R

m rank. BOWiRgG tive ductive temper- langth Qay index (%)

ature length

INIA 10 -3.52 ~4.28 -6.095 ~0.012 0.102 5,21 708 137.% <%, B0 197
INIA 32 +2.76 ~2.40 6.257 g 02" ¢.258" x6.79 -33.8 216.% ~3%.8%" 4“9
K 20 -2.18 ~2.82 6.637°7  «p, 735" 0.9025 22,15 $6.5 2731.7 ~2%.48 52
GLE 24 1.18 4.32 a.284 -0.616% .25 16.64 ~-38.2 7.1 ~-10.78 51
G 124790 -0.37 -160.3%" 04387 EE L A 8.708 15,17 1€2.4 556 .67 -26.80 72
HF 465-£3~1 2.41 -20. 317 0,116 -G g 6. 685" 22.827 -322.1% 223.% -43.1%7 58
Kilyumukwe “Z.11 ~0.77 3.07% g.871 “0.116 8.7% 192.6° 274.5 11,81 2™
Ubuscaera 6 -5.22 .57 0.253 -g.567° f8.347 7.38 £2.6 73.0 ~31.59 58
Red Wolaita 9.22 8.97 0.057 < 5,281 0.165 2.04 -%1.2 ~238.6 28.5% 18
Nain de Kyondo -2.12 -14.58° 2.343 -1.266"" -0.664""" 2B.23% -166.7 285.8 -49 46" &9
A 176 10.43%" -16.03 - 187 -0.346 0.188 10.08 ~83.1 S57.% 20.9%6 55
A 197 -1.26 10,127 9.278 -8.279 -0.107 1.64 187.58° 58.9 4.57 58
Ex Rico 23 ~1,54 5.28 5,293 ~8,39S 9.056 B.€S 0.0 ~1€1.6 ~3.18 37
¥y 292 ~0.60 5.60 0.248 -0.441" 0.116 11.0% $1.1 273.1 ~7. 6 42"
Calima -2.28 -8.97 0.3192 -8.408" G.143 £.61 .2 321.% -9.2% 58
GLP 1004 -0.52 5,03 o.345" -G 663" 0.375% 17,318 -40.32 -32.4 -7.02 70
Carises ~3.38% ~14.21 ¢.115 “0.442 0.294 16.81 ~105.9 162.% ~22.59 5™
A 375 -1.75 -6.06 9,085 -¢.854" o.386 B.13 105 .8 381.0 -14 .88 85
A 410 5. 057 z.38 %.117 -8.216 0.059 $3.23 150.% 87.1 14.39 44 %%
XAN 76 3.34 -16.60° .231 -0.552" 9.154 22.31° 74.4 6.6 -18.07 53
497 CH 173 C.06 -3.82 a.508" -G ERETT ¢.268 131,86 13%.% 562.0" -33.8¢" 57
GLPx $2 3.01 11.02 9.102 - 831 -0.0646 ~1.§7 156.3 -75.48 21,94 31
Ikinimba 3, 50" 11.48 6.274 681z -6.298" 9.83 3T 17.4 #9.12 5%
G 13871 -.51 0.6d o.381 -g.349 §.038 15.18 350.7 176.5 ~7.42 apm
% 2816 2.50 €.21 0.401° -$.484° 0.0G56 17.80° 112.0 -32.4 .68 56

A Sl g . SO P T U A WO O . i . WA S O 6 e S W 0 i
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Table 99,

Coefficients from regression of environmental variables on seed

weight {cg) of individual genotypes in AFBYAN II in 17 environments,

1988-1991.,
Envirenmental variables
Rainfall periods T o
Genotypes w0 TER hoeing  tise  Gwtive  temper- dewgrn  inamy ¢
ature length

INIA 16 3,33 14.0%" -0.114 ~G.231" 8.063 -17.3717 -13 .4 -14%.1 44
INIA 12 3.4% £.18 G.218 ~-8.136 ~-9.026 ~12.56 685.8 55.4 30’
K 20 4.09° 3.24 -6.088 -¢.3119 -8.012 -7.37 88.2 185.0 34"
GLP 24 2.958 8.40 £.143 -G.033 -G.381 -12.30 9% .7 151.5 39
G 12479 1.68 ~2.33 G.147 -0.025% -0.114 ~12.28 6.9 i08.2 3%
HF 465-63~1 4.87 13.5%" G.1B0 0.161 ~§.333™ -14.64" 386.6"" 219 57
Kilyumukwe 2.%9 13.38° ~-0.882 -0.875""" 6,326 ~20.32™ 28.3 225.5% 75
Ubusosera 6 G.75 6.35 C.818 -9.0£0 «0.068 «3.89 6.7 -103.7 6™
Red Wolaita ¢.33 4§.43 -0.07% 0.104 ¢.a%¢ -9.65" -53.5% ~154.9 18™
Rain de Eyondo 0.45 4.66 ~0.849 0.286" -6.08 -5.9% -44.% 9.7 2y
A 176 -2.%67 T.68" 0,373 -0.018 -0, 283" 7.086 24%.4™" 34,3 62
A 197 6.81" -4.24 ~0.276 -0.981 4.11% -3.78% ~57.2 360.0 44
Ex Ricg 23 i.5¢ g.z2" 0.1463 -5.005 -6.138" ~1.17 B3. 8 49.9 280
ZPv 252 8.35° 6.30 3.0695 2.04% -0.355" -7.17 153.7 BL .4 47
Calima 6.02' 18,54 -0, 183 0.137 -0.19% -19.4%" 78.2 31.5 53
GLE 1004 31.46° 5.67 «~5.002 ~0. 026 ~0.294" ~311.22 117.6& 217.8 52
Cariocs 8.50 6.140 2.007 -4.0407 0.003% -3.41 5.7 15.3 iz
A 370 2.25 4.24 0.23§ -0.13% 9. 148 4.01 173.0° 265.3" 25"
A 418 ~1.086 1% 64" $.3122 0.083 -G.A56 -12.80° 85.7 -70.6 33"
XAN 78 -3.01 17.2% ~0.037 8. 001 -0.038 -20,737 T3.6 45.4 33"
997 CH 173 1.38 5.85 ¢, 340" 0.014 -3.253"" 2 .48 245.%" 236.¢ 5™
GLPx 82 4.50° ~3.67 G. 096 -6.033 -0.361 3.05 156.8 173.2 21"
Ixinimba 3.3¢6" £.48 ~0.087 -6.010 0.025% 9,74 -7.9 -30.4 31
G 13671 3.27 18.465 8.084 -0.087 -0.01% ~-3.18 8.0 8.9 25"
G 2816 1.11 13.397 4.047 6.223" -0.104 -22.60" 78 5 ~B8.1 43

o
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Table 100. Coefficients from regression of environmental variables on mean disease
scores of most susceptible genotype in AFBYAN Il in 21 environments,

1988-1981.
T Environmental variables )
Diseases T o Rainfall periods
ggéﬁ ----- iy - ?2::a:m Day R
PO g COctative Repro-  ipure  lemgth (%)
Anthracnoas 0.687 -0.0003 -0.0011 0.0002 -G.323" -1.0%" 8%
Angular leaf spor 0.249 a.0028 -0.0111" 0.0018 ~0.070 -0.39° 71
Alternaria blight 9.048 O.06008 «0. 0028 9.0007 «0. 009 .35 K
Agcochyta blight -9 637 -0, 6080 0.6035 £.¢038 -0, 554" ~-2.93 56"
Ploury leaf gpot 0.134 G.e068 -g.opes’ -8.0001 0.342" ~1.58 L1:
Rugt $.302 (.6062 -G.0024 ~0. 0020 -0 448" ~1.48 76
Scab 0.008 4.80%8 -G.0004 -3, G009 8.024 6.02 9™
Webh blight ¢.002 ~$. 8009 -6.0018 o, 4088 8.132 ~1.18 53
white mould -3.810 0.6010 -0.0613 -0, 0008 o.¢08 -0.43 7=
Common bacterial blight ¢.231 -3.6037 ~3.0084 ¢.BU88 4.224 -1.08 417
Halo blight 9.134 -3.68047 c.go18 ~0.0004 -§.212 1.20 34
Bean common wosaic virua  -0.135 0.8055 -0.9875 ~0, 0008 4.237 -8.62 8™

*, %k, k% . Jevel of probability less than 0.05, 0.01 and 0.001, respectively.
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Dendrogram of environment classification of seed yields for 28 environments
and 25 genotypes in AFBYAN II.
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Dendrogram of genotype classification of seed yields for 25 genotypes and 28

environmentg in AFBYAN 1T,

Figure 2.
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