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ABSTRACT

Mungbean (Vigna radiata (L.) Wilczek) is an important source of nutrients and income for smallholder farmers

in East Africa. Mungbean production in countries like Uganda largely depends on landraces, in the absence of

improved varieties. In order to enhance productivity, efforts have been underway to develop and evaluate

mungbean varieties that meet farmers’ needs in various parts of the country. This study was conducted at six

locations in Uganda, to determine the adaptability of introduced mungbean genotypes, and identify mungbean

production mega-environments in Uganda. Eleven genotypes (Filsan, Sunshine, Blackgram, Mauritius1, VC6148

(50-12), VC6173 (B-10),Yellowmungo, KPS1, VC6137(B-14),VC6372(45-60),VC6153(B-20P) and one local

check were evaluated in six locations during 2013 and 2014. The locations were; National Semi Arid Resources

Research Institute (NaSARRI), Abi Zonal Agricultural Research and Development Institute

(AbiZARDI),Kaberamaido variety trial center, Kumi variety trial center, Nabuin Zonal Agricultural Research

and Development Institute (NabuinZARDI), and Ngetta Zonal Agricultural Research and Development Institute

(NgettaZARDI). G × E interactions were significant for grain yield. Through GGEBiplot analysis, three introduced

genotypes (Filsan, Blackgram and Sunshine) were found to be stable and high yielding, and therefore, were

recommended for release.  The six test multi-locations were grouped into two candidate mega-environments for

mungbean production (one comprising of AbiZARDI and Kaberamaido and the other comprising of NaSARRI,

NabuinZARDI, Kumi, and NgettaZARDI).  National Semi Arid Resources Research Institute (NaSARRI) was

the most suitable environment in terms of both discriminative ability and representativeness and therefore can be

used for selection of widely adaptable genotypes.
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RÉSUMÉ

La fève (Vigna radiata (L.) Wilczek) est une importante source de nutriments et de revenu pour les paysans en

Afrique de l’Est. La production de la fève dans des pays comme Ouganda dépend largement des variétés locales,

à défaut des variétés améliorées. Dans le but d’accroitre la productivité, des efforts ont été fournis pour développer

et évaluer les variétés de fèves pouvant satisfaire les besoins des producteurs dans différents coins du pays. La

présente étude a été conduite dans six emplacements en Ouganda, en vue de déterminer l’adaptabilité de variétés

introduites de fèves et identifier les zones majeures de production de fèves. Onze variétés introduites (Filsan,

Sunshine, Blackgram, Mauritius1, VC6148 (50-12), VC6173 (B-10),Yellowmungo, KPS1, VC6137(B-

14),VC6372(45-60),VC6153(B-20P) et une variété locale utilisée ici comme témoin, ont été évaluées dans six

emplacements au cours des années 2013 et 2014. Les emplacements étaient : l’Institut Nationale de Recherche

sur les Ressources Semi-Aride (NaSARRI), l’Institut Zonale de Recherche Agricole et Développement de Abi

(AbiZARDI), le centre d’expérimentation des variétés de Kaberamaido, le centre d’expérimentation des variétés
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de Kumi, l’Institut Zonale de Recherche Agricole et Développement de Nabuin (NabuinZARDI) et l’Institut

Zonale de Recherche Agricole et Développement de Ngetta (NgettaZARDI). L’interaction génotypes et

environement G × E était significatif pour le rendement en grain. Une analyse se servant de biplot, a révélé trois

stables variétées introduites (Filsan, Blackgram and Sunshine), ayant des rendements élevés. Ces trois variétées

sont donc recommendées pour être lancées. Les six emplacements utilizes dans cette étude peuvent être groupés

en deux grandes zones proprices à la production de la fève (la première zone est constituée de AbiZARDI et

Kaberamaido, tandis que la seconde est faite de NaSARRI, NabuinZARDI, Kumi et NgettaZARDI).  NaSARRI

s’est révélé l’emplacement le plus propice, en ce sens que cet emplacement était le plus discriminant et le plus

représentatif, et de ce fait peut être utilisé pour sélectionner des variétées à large adaptation.

Mots Clés:   Biplot, zones majeures, Vigna radiata

INTRODUCTION

Mungbean (Vigna radiata (L.) Wilczek), also

known as greengram, is an important pulse crop

not only in the Indian sub-continent where it has

been cultivated for centuries, but also globally,

where it serves both as a food crop and source of

income (Mogotsi, 2006). The crop is rich in

nutrients, especially proteins (23-25%) and

micronutrients (iron and zinc), and is associated

with low ant-nutritional factors such as those

which cause flatulence, making it a suitable food

for weaning babies (Paul et al., 2011; Puranik et

al., 2011). Mungbean is considered a wonder crop

due to its ability to tolerate or escape drought

conditions, yet has short maturity periods and

improves soil fertility through biological nitrogen

fixation (Swaminathan et al., 2012).

In Uganda, mungbean is widely grown by

smallholder farmers in the eastern and northern

regions of  the country (Ibedo, 2014). However,

these regions are characterised by variable

climatic, edaphic, biotic and land use patterns,

which influence productivity of the crop

(Wortmann and Eledu, 1999). Therefore, new

adaptable varieties are needed to ensure

profitable and sustainable production of

mungbean in these areas. The new varieties must

show high performance in terms of yield and other

important agronomic traits. Moreover, the good

performance must be reliable over a wide range

of environmental conditions (Annicchiarico,

2002).

A difference in yield stability among

genotypes where the performance of any one of

the genotypes relative to the remaining

genotypes grown in the same environment is

inconsistent, is due to the wide occurrence of

genotype x environment interactions (G x E).

Growing awareness of the importance of G x E

interactions has led crop genotypes to be

assessed in multi-environment/ regional trials

before variety recommendation or for the final

stages of elite breeding material selection. This

is because in this era of niche-specific variety

development, G x E effects should not be ignored,

rather analysed using appropriate techniques in

order to explore their potential opportunities and

disadvantages (Annicchiarico, 2002).

Information from multi-environment trials can

help breeding programmes to understand the type

and size of the G x E interactions expected in a

given region, and reasons for their occurrence as

well as defining a strategy to successfully cope

up with the effects of interactions (Annicchiarico,

2002). Presence of G x E effects of a crossover

nature results in change of variety ranking from

one environment to another and this has strong

implications for breeding for specification

adaptation.  This is important to a plant breeding

programme in allocation of resources, increasing

the efficiency of testing and breeding

programmes, and targeting of genotypes to

appropriate production areas (Yan and Tinker,

2006). Under Ugandan regulations, imported/

introduced varieties can only be recommended

for release after evaluation in variety performance

trials for at least two growing seasons (Seeds

and Plant Act, 2006).

The objective of this study was to determine

the adaptability and stability of introduced

mungbean varieties in different environments of

Uganda, and identify mungbean production mega

environments in Uganda.
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