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ABSTRACT

Nineteen introduced genotyvpes and three local cultivars
of lentil were evaluated during three successive growing
seasons at two locations under two irrigation regimes {12
environments) for their, performance and vield stability.
genetic wvariability and association among agronomic traits.
Path analysis was also performed and conmtributicons of
studied variables to vieild variation were detected at
rhenoctypic and genctypic levels. Studied characters were;
time to flowering, time to maturity, time from fiowering to
maturity, plant height, branches/plant, pods/plant,
seeds/pod, seedss/plant, 100-seed weight, seed vield/plant,

vield/plot, biological vield/plant and harvest index.
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Combined analysis of variance revealed significant
differences among genotypes in all studied traits except.
biological vield. Most genotypes responded similarly over
the two locations under the two irrigation regimes but
responsed diffrently from one season to another indicating
the importance of testing over years in lentil improvement.
The genotvoes ILL 4511, ILL 4513 and ILL 4612 were promising
since thev combined high vield and earliness. The exotic
genotvoes ILL 4511 and the local cultivar Giza 2% could be
considered as stable genotvpes. The characters showing the
highest genetic coefficient of variation values were 100-
seed weight, seeds/pod, pods/plant, seeds/plant, time to
fiowering and time to maturity while those showing the
lowest values were time from flowering to maturifty. plant
height, branches/plant. seed vield/plant, vield/plot,
biclogical vield and harvest index. Heritability estimates
were high for 100-seed weight and seeds/pod, moderate for
seeds/plant., pods/plant and time to maturity and low for
other traits. Estimated expected genetic advance was very
high for 100-seed weight followed by seeds/plant., pods/plant
and seeds/pod but low for other traits. Seed vyield/plant
showed positive and significant associations with
pods/plant. seeds/pod, 100-seed weight. biological vield and
harvest index but negative and significant associations with
time to maturity at phenotvpic and genotvpic levels. Path
analysis revealed that 100-seed weight, peds/plant and
seeds/pod had the highest contributions to vield wvariation
either through its direct effects and (or) its indirect
effects with other traits while, branching. plant height and
time to maturity had minor contributions. Therefore, 100-
seed weight, pods/plant and seeds/pod cculd be considered as

main selection criteria in lentil improvement.
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INTRODUCTION

Lentils (lens culiparis Medik.l are one of the oldest
food crops originated irn the FTertile Crescent of the HNear
East. Thev are mentioned in the Bible and zlso listed in the
Koran. Lentil seeds have been discovered in Egvotizn tombs

of the 12th Dvnasty at Thebes {2400-2200 B.C.}.

As a food, lentils provide avaiiable protein source
which. coupled with their ability to thrive on relatively
poor soils and under adverse environmental conditions, hasg
ensured their survival as a crop species to the present dav.
In Egypt. lentil is considered the most important food
legume crop after faba been and proved toc be an important
source of protein. It is important to have ientil in crop
rotation because of its ability to fix the atmospheric
nitrogen in association with rhizobial bacteria and thus
enhances soil fertility. 1In addition, lentil straw is a

source of fodder for feeding animals.

The cultivated area in 1964 was 85.000 fed., vielding
an average cof 4.16 ardab/fed. Since. 1977 the area and seed
vield have been decreased to about 12.000 fed= with averasge
production of about 2.9 ardab/fed. in 1982/83. The Egvptian
government planned to reach about 100.0060 fed. to achieve
self-sufficiencyv. A report of food legume improvement in
Egvot {2nd Ceonf., ARC. Egvpt, 1984 % summarized the problems

of lemntil in Eszypt and mentioned that irrigaticn is one of
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the maijor factors in lentil production and recommended 1-3
irrigations for lentil under Egyptian conditions. Rizk ef
al. (1984), described future work needed to improve lentitl
production in Egvpt. They mentioned that there is a need to
develop new varieties with early maturity, high vield and
go0d seed quality. and emphasized the importance of
screening breeding lines and introductions for adartation teo

irrigation.

Therefore, the present study aims at evaluating some

introduced genctvoes of lentils under different environmental

conditions i.e.. locations, vears and irrigation regimes.
regarding. productivity, stability, genetic wvariability
exists. heritability of agronomic traits and expected

zenetic gain from selection, correlations ameng vield and
vield components and detecting the relative importance of
agronomic traits that could guide the breeder iIin selection

Programs.
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REVIEW OF LITERATURE

A significant genotyvpe-enivronment interaction for a
guantitative trait reduces the usefulness of genotype means
over all environments for selecting and advancing superior
genotypes to next stage of selection. The reliability of
genotype performance &across locations, vears and irrigation
regimes has an important consideration in plant breeding.
Some genotypes are adapted to a bread range of envircnmental
conditions, while others are more limited in their potential
distribution. There are genotypes that perform similarly
regardless of the productivitv level of the environment and
others whose performance is directily related to the
productivity potential of the environment. Breeding for
stable genotypes has received much attention recently.
Several methods have been proposed for determining the
stability of potential genotypes when they are tested over =2

series of envirconments.

Various authors have emphasized the usefulness of
estimates of variance components as a basis for predicting
the response of guantitative characters to"selection in
plant breeding. Progress under selection in breeding
programs depends on the magnitude of heritability for the
trait under selection. OCenetic coefficients of variat;on

together with a heritability estimate would seem to give the

best picture of the amount of advance under selection.
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