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EDAPHIC AND CLIMATE CONDITIONS
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Eightccn lentil genotypes of diverse origin (including Sinai-1
as check variety) were evaluated in two locations differing
mainly in soil, water supply and climatic conditions. These
were Fayoum (sandy loam soil and surface irrigation) and
Maryout (calcarcous soil depending on rainfall). During the two
experimentation scasons (2000/2001 and 2001/2002), using a
randomized complete blocks design with three replicates, the
genotypes were tested for variation, performance and suitability
for growing under these stress and control (non-stress)
environments.

Significant genotypic differences were detected for all recorded
traits of each season and combined data over seasons at both
locations which may due to their different genetic background.
Combined data revealed that season fluctuations, especially at
Maryout, had marked effect on performance of the tested lentil
genotypes. Mean perfomance of all traits except number of
branches/plant, number of seeds/pod and seed protein content
were higher under non-stressed (at Fayoum) than under stressed
conditions (at Maryout).

Heritability estimates were the highest in seed protein content i
{96.75%) at Fayoum, number of pods/plant (83.8%) at Maryout
and days to 50% flowering (>93%) at both locations. The other
traits showed moderate (at Fayoum) to high (at Maryout) ;
estimates. Minor discrepancies between phenotypic  and
genotypic coefficients of variability were observed suggesting
the impornance of genetic causes of variation in most studied
traits and provide a chance for improving these materials by
selection.

The tested genotypes were varied in their interaction with the
prevailing environmental influences and exhibited different
responses. Most genotypes outyieled the check variety “Sinai-
1. The Argentinean type (no.17) produced the highest yields of
688.1 and 302.3 kg/Fed. at Fayoum and Maryout, respectively.
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These genotypes followed by no. 16 and 15 as well as ndo. 5 and

~ = . " TP
14 (for non-stress) and followed by no. 'l(). 7 and 8 are
recommended  for  growing under environmental  stress
conditions.

Keywords: lennil, variability, heritability, interaction, environmental stress.

Due to the lack of water resources in Egypt, it is estimated that the cultivated
arca that depends on River Nile is about 3% of the total area. In order to
sutficiently produce the Egyptian food needs, wise and strict policies of
water use should be applied. Within these cultivated area, lentil crop (Lens
culinaris, Medik) is going to be competitive with other more beneficial
winter crops. Alternative rainfed regions must, thercfore, be suggested for its
production. Lentil has stably occupied a constant land area (about 70000
Fed.) unul 1975/1976. However, the arca has gradually decreased and
reached only about 5000 Fed. in 2000/2001. The average seed yield has
increased from 624 kg/Fed. in 1950s to 704 kg/Fed. in 2000/2001
(Anonymous, 2001).

Lentil provides nutritionally rich organic residues and plays a key
role in maintaining soil productivity particularly through biological N,
fixation (Saxena, 1988). Therefore, there is a special need for growing
legumes such as lentil in rotations with cerea] crops at rainfed regions. The
lenul - cultivated area in these regions is still low and reached only about
902 Fed. (average of 1993 to 1999). Silim ef o/ (1993) found strong linear
relationships between yield and moisture supply for 25 diverse lentil lines
grown in northern Syria.

Lentll is a moderately drought resistanant crop and is grown mainly
for human consumption. Fisher and Maurer (1978) noted that quantification
of drought tolerance should be based op seed yield under limited moisture
conditions even in the absence of an understanding of specific mechanisms
of tolerance. A few accessions of cultivated lentil have been identified as
being adapted to drought (Hamdj er al., 1992) due to thejr carly flowering
date. Tumner er al. (1996) reporied that lentil has considerable enti

) : potential
for drought tolerance through osmotic adjustment, Another source of
drought tolerance was also identified in wild lentil (Hamd; and Erski

i : rskine,

1996). Bayoumi (2003) suggested that only one cycle of single plant
selection was sufficient for improving lentj] mean productivi Bi¢ pan

drought tolerance. Productivity and its
o This mvcsugau‘on aimed 1o explore the variations among eighteen
diverse lentil genotypes. Genetic parameters .o, Py, Pon, PCY o 9

and broad sense heritability (h? %) are estimated e F by

P . under nor .
conditions from combined data over 1y successive scasons mal and rainfed
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MATERIALS AND METHODS

From a world collection germplasm, eighteen lentil (Lens culinaris,
Medik.) genotypes were chosen and used in this study. These included
Syrian, Indian, Argentinean and Egyptian varieties in addition to 14 newly
bred elite lines obtained by International Center for Agricultural Research in
the Dry Areas (ICARDA) breeding program were chosen and used in this
study. Such genetic materials were previosuly screened from 73 local and
exotic varieties or lines under rainfed conditions of Maryout through Desert
Research Center breeding program. The origin and name or pedigree of the
eighteen genotypes used are visualized hereinafter (Table 1).

TABLE (1). Name, pedigree and origin of lentil international elite lines

tested,

NE; Pe](\l‘?al:-fcor Origin No. I)c](\;;l;::eCcor Urgid
1 TLL 4400 Syria 10 H'IE,;?((;; L i i
, L2627 TCL g " WL 9637 L8 OARDA
: LZBTILL TEARA P TLL 6002 /1L iGAREA
4 i ICARDA 13 I ol ICARDA
: L7556 ity o s et
6 Lk ICARDA 15 o S ICARDA
5 I L L ICARDA 16 |k ol ICARDA
g ]Lléf’glzg /1LL ICARDA 17 Silllé\:l(i)lgll‘lla ILL Argentina
9 "Jé 276?6 /1LL ICARDA 18 Sinai -1' Egypt

ICARDA : International Center for Agricultural Research in the Dry Areas

* Newly released Egyptian variety developed by pure line selection from the Argentinean
variety Precoz (Hamdi et al., 2002).

These genotypes were grown in {wo successive winter seasons
(2000/2001 and 2001/2002) at Maryout rainfall and Fayoum irrigated
environments. Under rainfed conditions with one supplemental irrigation at
sowing date (16/11/2000 and 25/11/2001) by the available agricultural
drainage water (average ECe 3.3 dSm™), soil of the experimental site
characterized as sandy clay loam texture with pH 7.8, ECe 4.2 dSm™ and
calcarcous (41.5 Ca COj). The precipitated rain amount during each of the
two growing seasons was 120.4 and 188.3 mm, respectively at Maryout
(North Western Coast). At Fayoum sowing performed in the 2™ week of
Nov. in both seasons at Fac. Agric. Experimental Farm where, soil was
sandy loam texture with pH 7.76 and ECe 3.2 dSm™ and surface irrigation
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from River Nile water (EC 0.7 dSm™). Each cxpc‘rimcn‘l at both loc:_uions
was laid out in a randomized complete blocks dCSI’gll with ”“‘CC. replicates
and the plot size was 4.3 m’ (1.5 x 3 m)and 9.6 m'_(2-4 \ 4 f“) in the first
and second seasons, respectively. Seeding rate was 235 kg/Fed. in rows 30 em
apart and 10 em between hills, two plants/hill, .

During growing scason, number of days to 50% flowering (Da, F1.)
was recorded in both seasons at the two locations. At harvcst., twelve
guarded plants from each experimental plot were taken to determine plant
height (PL. Ht.), number of branches/ plant (Br./PL.), number of pods/ plant
(pods/PL), number of seeds/pod (S./pod), seed index (SI.) and seed yield/
plant (Y1/PL). Seed yield/feddan (Y1./Fed.) was calculated on plot mean
basis. Seed protein percentage (Prot. %) was estimated by using Kjeldahl’s
method as described in A.0.A.C. (1985).

Data were subjected to the combined analysis of variance after
scasonal homogeneity F test for each environment, as outlined by Steel and
Torrie (1980). Duncan’s multiple range test (Duncan,1955) was used to
verify the significance of mean performances for all traits recorded.
Difference between the tested lentil genotypes were better investigated if
their respective genetic variance was presented as percent from their
phenotypic responses through estimating of broad sense heritability (h?)
computed according to the method proposed by Johnson er al. (1955). Also,
these variances were better evaluated as percentages from the mean value of

cach trait i.e. genotypic (GCV) and phenotypic (PCV) coefficients of
variation to predict a valuable aim of selection.

GCV = (Jo’g /.\—')*IOOandPCV=(w/O'2ph /X)) *100

Where: o e» O p are the genot

respectively and xis the mean
Chaudhary, 1995).

ypic and phenotypic variances,
performance of each trait (Singh and

RESULTS AND DISCUSSION

Mean squares of each season at both locations (irrigated conditions at
Fayoum and rainfed environment af Maryout) revealed significant
differences for all recorded traits, Also, combined data oyer seasons showed
highly significant genotypic variances for all studied trajts at each location
(Table 2). These results confirmed the varied genetic background of the
tested materials. At Fayoum, combined data shows that seasons were a
significant source of variation in performance of number of branches/plant,
number of pods/plant, number of seeds/pod and seed protein content.
Meanwhile, all recorded traits except pods/plant and seeds/pod had seasonal
differences under Maryout rainfed conditions, Consequently, it could be
concluded that climate fluctuations acrosg Scasons especially the amount and
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distribution of rainfall, significantly affected the performance of the tested

lentil germplasm concerning most studied traits. The sensitivity of lentil

genotypes 1o environmental effects is well known and previously reported by

Ashour and Abd El-Haleem (1995), Selim (1995), Ezzat ef al. ( 1999) and

Hamdi et al. (2002).

TABLE (2). Mean squares due to sources of variation for recorded traits
in both seasons and combined over them A) at Fayoum
location B) at Maryout location

Season 2000/2001 [ 2001/2002 | Combined
DF Geno. Error Geno. Error Seasons Geno. SxG Error
4
] 17 34 17 34 1 17 17 68
Traits

A) at Fayoum location
PlLHt. | 29.42** 3.71 35.00** 6.71 127.18 | 55.51** | 9.015 5.205
Da. FL. | 383.5** 13.01 | 337.5%* [ 4.987 1815 | 717.8** | 2.697 9.035
Br./PL | 6.09** 0.488 | 2.797** | 0373 4445* | 6.935** | 1.948** | 0.430
Pods/Pl. | 88.36** 5.57 §8.8** 11.01 47.17* | 805.3** | 229.9** | 2829
S/Pod | 0.0525**| 0.0062 | 0.2102** | 0.0081 0.859* | 0.208** | 0.055** | 0.007
SI 0.567** | 0052 | 1.753** | 0.065 1.389 1.97*¢ | 0.349** | 0.058
YL/PL | 0211* | 0025 | 0584* | 0.023 0326 | 0.654** | 0.140** | 0.024
ProL % | 25.62** | 0084 | 21.70** | 0.092 1.10* | 46.87** | 0.598** | 0.089
Yi/Fed. | 1312.8**| 2523 [1209.44** 172.94 31161 | 2210.0**] 311.13 | 21253

B) at Maryout location

10.81** 1.07 10.22%* 1.30 65.18** | 19.98** 1.091 1.19
Da. FL 230.2** 1.64 211.9** 1.58 30.08* | 431.6** | 10.57** 1.614
Br./PL 2.00** 0.07 1.96** 0.08 5567 | 3.742** | 0.224** 0.075
Pods/PL. | 31.48** 2.00 36.95** 1.88 4.771 66.14** 2.295 1.938
S./Pod | 0.092%* 0.016 0.099** 0.009 0.023 0.159** | 0.032** 0.012

SI 0.386** 0012 0.4]12** 0.023 0.701* | 0.751** | 0.047** 0.018

YL/PL | 0.093** 0.016 0.149** 0.017 0.144%* | 0.232** 0.009 0.0165
Prot. % 13.99 0.174 2.787** 0.210 13.238** | 10.44** | 6.394** 0.194
Y1/Fed. | 943.1** 166.1 1514.8** 168.6 | 144.47** | 2321.2**| 93.931 167.4

*and ** Denote significance at 0.05 and 0.01 levels of probability, respectively.

PL. Ht. = Plant height Da. Fl. = Number of days to 50% flowering,

Br. P1. = Number of branches/plant Pods/P1. = Number of bods/plant.

S./Pod = Number of seeds/pod Sl = Seed index.
Y1. / Pl. = Seed yield/plant Y1./Fed = Yield/feddan.

Prot % = Seed protein percentage

Pl. Ht.

Table (3) represents character means for each season and combined
over seasons as well as their genetic parameters under each location. Mean
performance of all traits except number of branches/plant, number of
seeds/pod and seed protein content were higher at Fayoum irrigated location
than Maryout rainfed conditions.

Combined analysis is more efficient in the extraction of genetic
y in minimizing genotypes X environment

(1982) and Bakheit and Mahdy (1987)
/ locations for reliable estimates of genetic
ariances with their coefficients of

parameters due 10 its abilit
interaction. Abdalla et al.
recommended multi scasons
effect. So, phenotypic and genotypic v
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variability and broad sense heritability for all studied lrz_uls are cak':ulaled on
the base of combined data and given in table (3). The gain 01‘5(_3]‘3‘3“0n would
be depending on the high heritability percentages as obtained for seed
protein content (96.75%) and days to 50% flowering (94.51%) at Fayoum
location and days to 50% flowering (93.85%) and number of pods / plant
(83.8%) at Maryout environment, All other recorded traits also showed
relatively high h? % descending to 53.17% for seeds / pod at Maryout .a_nd
30.11% for pods / plant at Fayoum conditions. It was noted that heritability
values for most studied traits estimated at Maryout were higher than the
corresponding ones at Fayoum. In this concern, Bayoumi (2003) reported
that heritabilities in broad sense under drought stress conditions were high

for mean productivity and days to flowering and moderate for plant height
and seed yield/plant.

TABLE (3). Mean characters for seasons and combined over selected
Seasons as well as their genetic parameters under each

location,
Seasons |  PLHL[Da.FL] Br/PL| Pods/PL] S/Pod| SI [ YL/PL] Prot.%| YI/Fed.
A) at Fayoum location

g |20002001)  31.68*101.9°| 537°] 37.82°] 093°] 413 1.70° | 28.99®| 46238 "
S |20012002]  33.86°|101.77| 5.95° 323" | 1.05*| 3.90° 1.81° | 2919° 444.20°
= |Combined|  32.77| 1013 357 | 3498 | 099 | 401| 176 | 2009 453.68
Ce 275 11192 083 | 959 | 0.03 | 027 ons 7.71 | 31649

s 5| oprn 922 11261 177 | 1914 | 003 | D43 ] oz 797 | 36189
22 1% 448 | 94.51 | 47.03| 50.11 | 5258 63.3¢ 57.75 | 96.75 | 5633
EE[GCV% 850 11072 ] 1636] 28.00 | 1738 128 1705 | 943 | 12.40
E[ PCV% 11511 1103 ] 23.85| 3955 | 2253 1599 2201 | 959 | 1652 |
RD% 26.15| 2.81 | 3140] 2920 | 2282 2035 2254 | 167 | 2494 |
B) at Maryout location :j\J\

» |2000/2001)  29.28°(94.39%| 571 20177 ] |39+ S367] 1.05® | 3097+] 23450
S [20012002|  30.837(95.44°| 6,167 | 2059+ | 133 320° 133° [ 30027 26157
“ |Combined|  30.06 [ 94.92 | 504 2038 | 161 | 328 |9 3049 [ 2473
Cg 315 170.18 | 059 | 1064 [ 0.02 [ 013 0.04 | 197 | 37151
o 21 orhn 431 | 7478 | 071 | 1270 | 004 | 013 _W—T;sTﬁ
R 791319385 | 8247[ 8380 | 53.17] 8093 311 | 7756 | 7245
$Z Govw 578 [ 883 | 12911 1601 | 909 | To46] 1oas N E NS
©E eV 076 1 901 U2l] 1749 | a7 a3 Tpogt—ao2 | 7.
g | 124 : 530 [ 913
RD% 19301 307 | 915 [ 846 | 27.01  To.gg] Tag9- | 1264 [ 7495 ]
Means within column followed by the same lefter are not signific ;

12,64 |
antly differeny
level of Duncan’s multiple range test Y rentat P < (.05

RD % : The relative difference between PCV% and GCV% =100

A (PCV-GCvy}/p
o g, Ph= Genetic and henotypic variances, h?% = Heritability. A1 5ey

PL. Ht. = Plant Height Da. F1. = Number of days to 50% flower; o
Br./Pl. = Number of branches/plant Pods/PL. = Number of bods/plant. -
S./Pod = Number of seeds/pod SI = Seed index.

Y1./ P1. = Seed yield/plant YL1/Fed = Yield/feddan,

Prot. % = Seed protein percentage
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Although increasing productivity is the ultimate goal of the breeding
program, heritability estimates do not present in the entire picture. The
phenotypic and genotypic variances must be taken into consideration as well.
The coefficient of variability (phenotypic or genotypic) is a relative measure
of variation, in contrast to the standard deviation, which are the same units of
the observations. Since it is the ratio of two averages and independent on the
unit of the measurement used, it is, therefore, a good basis for comparing the
eatent of variation between different characters with different scales. From
combined analysis over the two growing seasons, estimates of phenotypic
and genotypic coeflicients of variation were relatively high for number of
pods plant, seeds/pod and seed yield/plant at Fayoum location and for
number of pods/plant and sced yield / plant under Maryout rainfed
conditions.  While, the ecstimates were relatively  low  for
all other recorded traits. The relative difference (RD%) between phenotypic
and  genotypic cocfficients of variation as criteria of non-heritable
effects reached the maximum magnitude for number of branches / plant
(31.4%), followed by number of pods / plant, plant height and sced yield /
Fed. at Fayoum normal conditions. Mecanwhile, it was gencrally
smaller at Maryout environment and the higher effects detected for number
of seeds / pod (27.11%) followed by seed yield / Fed., seed yield / plant
and plant height. The obtained results confirmed the above heritability
values detected for such traits (Table 3). In general, there was no great
discrepancy between phenotypic and genotypic coefficient of variability
sucoesting a small effect of environmental factors on most studied
characters. These results are in agreement with those recorded by Afiah and
Moselhy (2001).

The interaction between the studicd genotypes and scasons prevailed
at the two areas under study resulting in the phenotypic features that were
desienated as mean of all the studied characteristics in table (4). From such
dam‘.— it is quite obvious that yielding capacity for all tested genotypes ranged
from 688.1 ke and 302.3 kg for Argentincan genotype (number 17), 227.4 kg
1o 256.6 kg for the genotype number 8 and 339.9 kg to 223.4 kg for the
renotype number 3 at Fayoum and Maryout co_ndilions, respectively. Eight
senotypes (no. 12-17,5 and 4) at Fayoum and ninc ones (no. 11-17, 8,7 and
) outyielded the check variety “Sinai-1". o '

It is important to notc that the tested genotypes were varied in their
interaction with the environmental —factors and exhibited different
responses 1o the different soil and climatic influences available 1n both
locations. Some of them failed in their response to the better conditions at
Fayoum and consequently produced higher yield at Maryout (under slrgss)
than that of Fayoum (Lines 7 and 8) or similar yiclds at both locations (Line
no. 11). These threc genotypes had higher numbers of branches/plant and
seeds/pods at Maryout than the corresponding ones at Fayoum (Table 4). On
the other hand, some other genotypes showed good response to the better

wh g 02
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" ‘ "C no. 5; 14: ]53 16: 17
conditions at Fayoum and produced more l!mn l-:\:-;i l(() ek e it
and 18) or about twice (no. 2,4, 12 and 13) compe

' its recor ombined data
TABLE (4). Mean performance of all traits recorded (coml at:
over selected seasons)

sy Pods/Pl
PL 1L, Du.Fl Bnifl T
G ! ar Fay ¢
o o MR ML 16 0l i -A745 & 3698 " 22.68™
1 3247 | SIBNTTRRS0T | 07,077 | 545 R 38.70 "% 18370
2 | 391 3250® [§7.33% | 8717 ] 40 —k ;5 : 2400 F 30377
3 28.09" | 35.19% [ 10917° | 81.67 537 d '2)3 s 0477 17.127
4 ] 3459 1720007 [ 109677 | 89.507 Sude i G T 2100
|5 3355 | 5200% | oims [ oima" L 1 SERE TR 17.68
6 _13115°F | 31.79° | 109.13° BSET | &7 :.71 = TR o
7 3077 1720357 [ 109837 [ 10333 % | 421 0.62 T 9'71 Th 21.12°°
8 | 3172 | 3781F | 100.83° | 100.00% | 4.93°F | 595 29, E 75. 27
: 327 | 26337 | 650" | 0767 | 451 7 67 19.87 25,577
9 | 303 26.33 1 ‘ 2 e T ST
10 | 3204971 2040 [ 11033° | 106337 | 5.53 5.3 ]H e o
11| 3182% 1'37101™ [ 10933° | 101.83 © 3.58"’ 5.58 & ;'33 2 23. e
12 | 3458°*° | 3332" | 110.17° | 106837 6.83 6.32N 40, 5 15'75.
13 | 3429 | 30.07°° [ 10933° | 95.00® | 35.03 d 6.50 4 35.94 = 1 .70 i
14 13302 [ 2872 % [10933° | 10533 ® 637" | 677 18.78 n 70.(2 -
15 33.92° | 29.60"" [ 103.83" | 99.33 7 [ 53047 5327 46.051{ 2 .)w
16 | 3385™ | 33417 | 85.00° | 86337 6.70° 4.95 : 40.65 'n 25.32 :
17 | 3539™ | 27.83° | 84.50° | m2.83F 6.40 ™ 7.02 : 46.3()& : 23.52 :
18 | 3415 [ 319%™ [ 85.17% | 79.67% 4429 4.95 30.99 &¢ 18.97
S./Pod | YL /Pl Prot, % Y1./Fed,
: Fay Mar Fay Mar Fay Mar Fay Mar Fay Mar
1 1.00 167%™ 3.83 % 2995 2.06™ 11797 129717 [3038 396.50" [245.95 I“'
2 107> | 177% [ 416" [ 337° 215" | 105™ [ 29.74° [ 30.68° 446.56 'f 234.0iF
3 LI3™ | 148°" | 393% [ 335 u 1.82 : 0.94" 2937 30.18% ff 13539735 Jr 723273.3482c_h
5 1.45 7 4.07°¢ 3.43 % 2.05% 1.08°" | 32.55" [31.80¢ 25 M237.
g 11:(:;"'4 1.47 1 435" 3.13° 2239 L14% [ 37647 3126 | 586.38 ° 243.60 f
6 0.89 " 1.82° 3.38° 3.03 % L38® | 107™ [ 26737 29367 [385.24 " |236.54 -
7 L R Tl I L R T s oo 138% 1726667 [28.671 243‘43: 26747°
66" 1.61°° 3.45° 347® 1.19° 127 173020 [30.45° 227.35%[256,55 °
f, (?_70 E AR P B 126" | 100% 1736087 | 2807% [376.95" 22880
10 B R O O X 1 R e 1 LO7™ 173507 [ 28.91% [ 369 367 2350,
ot AR L I66* [ S50 [ am' | 1w [jpe [ 3092 [ 32,435 252,04 1255 637
12 1 BT | T65P9 | A50W [ 3% ygra LT T 484.12°] 253177
13 | 1.04%° 115298 | 4790 379" 1 185% [ 1o0@ 27.26¢ | 28917 | 567.50%|258.03 @
2| 103" | 138" | 4A0F T35a™ [ 1oqw [T | IT087 [ 33,90 [582.08 24065
15 | LIS™ | 13987 | 43850 [ 3 cow WWWW 659.70" [236.87°"
16 | L16% | 1347 | 4217 | 3357 [ 2066™ | 150 27,508 29,737 &1 670.25" | 279.08 °
17 1.20° 157 | 4557 1| 3sp b 2344 | 1737 29.42 [ 30.15 ] 688.00 [ 302287
18 1.00 % L07! | 4087 [ 307% [ Tooe 097" 126767 [37.97

Means within column followed by the

PL. Ht. = Plant height
Br. P1. = Number of branches/plant
S./Pod = Number of seeds/pod

Y1. / PL. = Seed yield/plant

Prot % = Seed protein percentage

Da.

Pods/p],
Sl = Seed index.

same letter (s) are
level of Duncan’s multiple range teg(

Fl. =

= Number g

Number of days to 50%,
fbods/plant,

Y1./Fed = Yield/feddan,
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Superiority of these genotypes at Fayoum was due to their relative
advantages in number of pods/plant, seed index and seed yield/plant (for all
genotypes) in addition to number of branches /plant (for genotypes no. 2, 14,
17 and 18). The remainder genotypes, i.c. no. 1, 3, 6, 9 and 10 exhibited
moderate response to environmental factors prevailing at Fayoum, where
they yielded about 1.3 times of Maryout yield, due to their superiority in
number of pods/plant (except no.9) as well as seed index and seed yield
/plant (for all genotypes) in addition to number of branches for genotypes no.
1, 6 and 9).

Contrary to non-responding genotypes, both highly and moderately
responding ones (which yielded more at Fayoum) showed higher numbers of
seeds/pod at Maryout than at Fayoum (Table 4). These results reflected the
importance of number of pods/plant and seed index followed by number of
branches as effective yield contributors more than number of seeds/pod and
should be used as criteria for selection in future lentil improvement program.
The later selection would be practiced among and within these genotypes
particularty under stress environment depending upon seed yield and
its three effective components, i.e., pods/plant, branches/plant and seed
index as they showed high heritability (more than 80%) and low non-
heritable variation (lower than 10%) at Maryoul. Simmond (1991) reported
that selection under non-stressed conditions may not be the best approach to
increase yield. Breeding progress for yield improvement may be enhanced
if abiotic stresses in the target environment are included during
selection (Banziger et al., 1999). The aforementioned results revealed that at

Fayoum (or non-stressed conditions) genotype no. 17 followed by 16 and 15
as well as no. 5 and 14 are well adapted, while at Maryout (or stressed
environment) genotype mo. 17 followed by no. 16, 7 and 8 are
recommended. Similar findings in other lentil genotypes were recorded by
Hamdi ef al. (1995). ;

The check variety, Sinai-1 and the two lines 3 and 17 seemed to be the
carliest genotypes under Maruout rainfed conditions while the two lines 17
& 16 followed by Sinai-1 and line number 2 were earlier than all other tested
genotypes at Fayoum Jocation. El-Karamity (1_996) reported .thal Precoz
variety was the carliest variety followed by Giza 370 z}nd Giza-9. Also,
Hamdi ef al. (2002) found that Sinai-1 was earlier than Giza-9 by 21, 7 and
28 days at North, South and rainfed Egyptian arcas, respectively. The
superiority of genotype (17) in yield due to number of pods/plant, number of
sceds/pod and sced index, in addition its carly flowering, may help to expand
the cultivated area of lentil in Egypt.
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