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ABSTRACT

Multi-evaluating (over environments and generations) and stability
analysis of the mean performance of twenty one faba bean genotypes in F4 and
F5 generations compared with the commercial cultivar Giza - 461 were conducted
to gain information for developing superior genotypes in seed yield and its
attributes. The results indicated that the differences between environments and
genotypes significantly influenced the performance of faba bean traits. The
response of yield and yield components varies from genotype to another across
different environmental conditions this may offer row material for improving faba
bean performance under investigated condition. The ranking of performance
stability of faba bean genotypes differed between all environments. Therefore,
breading and recommendation of faba bean genotypes specialized for newly
reclaimed land is an important goal for improving yielding ability and stability
under such conditions.

Moreover, faba bean genotypes affected differently to various levels of
soil moisture, which offered opportunities of selecting appropriate genotypes for
certain, soil moisture. Genotype no, 2 was more stable and adapted than all the
studied genotypes for seed index at all environments.
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INTRODUCTION

Faba bean (Vicia faba 1..) the most important pulse crop grown in Egypt
is affected by different environments. The information of addptability and
performance stability of genotypes over environments is important for crop
production. Most genotypes, when tested under different environmental
conditions differ in their performance and consequently it becomes difficult to
recognize a variety, which is relatively stable in its performance under different
environmental conditions.
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Various statistical techniques were developed to rank genotypes within
environments by several investigators, i.c. Eberhart and Russell (1966), Perkins
and Jinks (1968), Freeman and Perkins (1971), Tai (1971) and others.

Consequently, breeding faba bean genotypes for less favorable
environments represent an important goal to faba bean breeders. Thus, studying
performance and stability of different faba bean genotypes across various soil
moisture levels and rain-fed conditions may provide reliable information for
recommending genotypes and planning breeding programs for stress condition.
The present studies throw some light on this aspect.

MATERIALS AND METHODS

Twenty one faba bean genotypes compared with the commercial cultivar
Giza-461 were used in the present study. These genotypes have been selected
throughout breeding faba bean program at the F4 and F5 gencration during
2000/01 and 2001/02 seasons at Maryout Research Station, Desert Research
Center (D.R.C.) Alex. Governorate. The last three genotypes (Table 2) were
developed by the plant breeding program at Dept. of Agron., Fac. Agric.
Moshtohor, Zagazig University Egypt (El-Hosary, 1989). The soil of the
experiment was sand clay loam, non saline (Ec. 4.83 ds/m), calcarcous (27.73%)
and 0.81% organic mater. The amount of mean rainfall is presented in Table (1).

Table (1}: Monthly means rainfall (mm2) at Maryout Rescarch Station:

Month 2000/2001 2001/2002
October 59.94 21.37
November 6.35 3.81
December 532 72.39
January 28.7 82.55
February 8.38 22.35
March 0.76 3.81
April 00.00 4.61
Total 109.45 210.88

Selected plants from F3 generation were sown on 20th November 2000
in three experiments using a randomized complete block design with three
replications. The first experiment (normal) was irrigated monthly in addition to
the natural rainfall (Env.1) .In the second cxperiment, (dry + one irrigation) dry
sowing method was used with onc irrigation at sowing and after which left to
grow under natural rainfall conditions (Env. 2). In the third experiment (dry), dry
method of sowing was used without any irrigation and the plant grew under
natural rainfall (Env, 3).

Selected plants from F4 generation of the three experiments were sown
in the second season 2001/02 (Env. 4, 5 and 6). The fields were fertilized using
calcium superphosphate at the rate of 20 Kg of P205 per feddan before sowing.
Hocing was applied when necessary.
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In each experiment, plot consisted of ten ridges and each ridge was 2
meter long and 50 cm. wide. Hills were spaced at 20 cm. with one sced per hill on
one side of the ridge. Each ridge was planted by seeds of individual plant from
ten selected plants of each generation.

In each experiment data of number of pods per plant, number of seeds
per plant, 100-seed weight and seed yield per plant were recorded on ten
individual plants chosen randomly from each plot. The data were analyzed on
individual plant mean basis. The ordinary analysis of variance for R.C.B.D. was
performed according to Snedecor and Cochran (1967).

The stability parameters suggested by Eberhart and Russell (1966) was
calculated for all the studied traits.

RESULT AND DISCUSSION

This kind of study provides faba bean breeders with information on
evaluation of different breeding stocks in a large number of environments, Many
factors such as soil, temperature, humidity, air movement, presence or absence of
other organisms (insect, pathogens, weeds, etc..) and other factors affect on
environment, The average yield of genotypes in replicated trials appears to be the
best method for measuring differences in yield .

The analysis of variance for single environment (water regime in two
years) and the combined analysis over environments were made for yield/plant
and its components. Bartlet’s test (Gomez and Gomez, 1984) of homogeneity of
variance showed that the variance estimates were homogeneous.

The analysis of variance for single environment (water regime) as well
as the combined analysis for yield and its components are given in Table (2). The
results of analysis of variance showed presence of significance differences
between genotypes at all environments revealing that the genotypes varied in their
performance from one to another. These results suggested that the comparison
between genotypes should be made in order to determine the best performing
genotypes at the three water regime treatments.

Eberhart and Russell,s. model (1966) provides a mean of partitioning
the genotype-environment interaction for each variety into two parts:
(1) The variation due to the response of the genotype to varying environmental
index (sum of squares due to regression).
(2) The unexplainable deviations from the regression on the environmental index.

A stable preferred variety would have approximately
1-bi = 1.0 2- S2di = 0.0 and 3- A = high mean yicld

Data in Table (2) showed that the linear response of environment was
highly significant. Consequently, the regression coefficient bi of seed yield and its
components on the environmental index and deviation from regression mean
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squares (S2di) pooled over the six environments werc calculated for each
genotype are presented in Table (3).

Significant genotype * environments was detected in Table (2). This
indicated the differences among genotypes for their regression on the
environmental index. Proceeded further to estimate the (bi) values: when this
interaction is significant, pooled deviation mean square was insignificant
suggesting linear regressions also assume importance considering deviation mean
square for individual genotype. Darwish er al. (1999), found that the significant
genotypes X environment interaction for almost all traits indicates that the tested
genotypes ranked differently across newly reclaimed environments and all
environments for seed yield and its components,

Significant bi values were obtained for all genotype and the slope of
regression lines deviate significantly from unity in the most genotypes for all
traits. The deviation from regression mcan squares (S2di) were significant for

most genotype.

Data presented in Table (3), showed that the mean performance for sced
yield and its attributes of twenty two faba bean genotypes under six different
environments

I-Number of pods / plant:

Sowing faba bean genotypes by using the first system of water regime
(Env.1 and 4) produced significantly higher number of pods per plant than the
other environments. The number of pods averaged over all environments ranged
from 23.91 (Genotype.2) to 35.25 (Genotype.19) with an overall average of
28.36. The best genotype no.19 showed a number of pods per plant of 54.9 pod
followed by genotype no.3 (51.2) at the first system of water regime, these had
higher yield by 32.3 and 27.9% than the average of all genotypes.' Omar (2003}
reported the superiority of the same genotype in this trait compared to other faba
bean genotypes using the same system of water regime, Genotypes no. 12,7,10,15
and M.127 had the ncarest (bi) from the unit slope. Generally, genotype M-127
may be considered a stable genotype for number of pods per plant.

2-Number of seed’s per plant:

The average number of seeds per plant for all genotypes under the six
different environments ranged from 82.59 (Genotypel3) to 118.86 (Genotype-19)
with overall average 96.46. The highest number of seeds per plant (219.5) was
obtained for genotype no. 19, at the Env. 1. This may be due to the available soil
moisture to grown faba bean. The results obtained by Omar (2003) indicated that
all genotypes varied significantly with respect to all studied characters for the two
generations under the three water irrigation treatments and rain conditions.

The stability parameter, i.e. S2di was significant for the majority of the
studied genotypes indicating that all these gemotypes were not stable.
Consequently, it could be concluded that most of the studied genotypes varied in
their number of seeds per plant from environment to another.
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Table (2): Analysis of variance for yield and its components of 22 faba bean
pgenotypes grown under 6 different environments.

SOV af No. of No. of 100sced | Seeds weight
; pods/plant | seeds/plant weight(@) | (zplant |

1- Total 131 158.93++ 2807.32%* 123.59*+ 1863.44%¢
2-Genotypes (G) | 21 53.38% 53194 75.95%* 375.53
3Env.+GXxEav.| 110 179.08+* 324171 132.68** 2147.50**
o Env. Linear 1 17534.13** | 34067847** | 11208.11** | 223195.55**
b-G xEnv.-Lincar| 21 22.95 162.91 34.43 234.05*¢
- Pooled deviation| 88 19.12 141.92 3027 9221
Giza- 461 4 94 106.16* 54.88°% 646
Genotype-2 4 15.21%* 31.66 2400** 43.12
Genotype -3 4 738 8%.16* 3891 118.08%*
Genotype 4 4 T1.90% 2492 155.53"* 17.37
Genotype -5 4 18.12** 77.53* 18.59%+ 144220
Genotype -6 4 36754 56045 3179 57.53*
Genotype -7 4 8.69* 115.07** 1.04% - | 147.99
Genotype -9 4 2.35 8.86 38.39%* 3.7
Genotype -10 4 17.52%+ 162.37** 2721** 50.98
Genotype -12 4 37.26** 271L11* 23.11% 156.11**
Genotype -13 4 25.11%* 268.77% 14.56* 142 76**
Genotype -15 4 14.65%* 80.59* 4367+ 39.16
Genotype -16 4 60.54** 259399 2743 48.96
Genotype -18 4 9.59* To.n* 13.04* 5827+
Genotype -20 4 B.62* .63 25920 155.55%¢
Genotype -22 4 603 9.21 540 4189
Genotype-24 4 9.63* 233.54% 63.71%* 369.06**
Genotype-25 4 B.68* 7.7 438 33.90
| Genotype-27 4 1749 7339 19.74%* 55.73*
Moshtohor-102 4 8.12* 399 585 11.46
Moshtohor-103 4 16.28% 13744 1172 80.12*
Moshtohor-127 4 529 174.24%* 717 148.73**
4 Pooled error 252 33 0.8 437 2093

* and ** Significantly at (.05 and 0.01 levels of probability, respectively.

3- 100- seed weight:

Genotype no.21 gave the highest values under all the environments no.
1,2 and 4 and overall environments (mean} these out yielded than over all mean
by 16.7,13.3,13.1 and 9.6% respectively. The average of 100-seed weight ranged
from 65.41 for genotype no. 11 to 78.99 for genotype no.21 with an overall
average of 72.07g.. Genotype no.2 was more stable and adapted than all the
studied genotypes in the six environments,

4- Seeds weight per plant:

Adequate conditions at the environment 1 and 4 gave 122.3 and 124.7
g./plant compared with 76.1 and 71.9 at the environments 2 and 5 and 29.4, and
17 at the environments 3 and 6. These results may be due to the variation between
quantity of rainfed and soil moisture (Table 1). The seed yield per /plant ranged
from 60.46g. for genotype no. 16 to 85.55g. for genotype no.21 with an overall
average 73.61 g/plant over all six environments. The yield was greatly affected by
the yield attributes. The finding agreed with the results obtained by Omar (2003).
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Table (3): The genotypes mean performance in each environment as well as the combined
data of twenty two faba bean genotypes for yield and its components.

Genotype 100 — seed weight (i
Env. 1 Env. 2 Env.} Env. 4 Env.5 Env. & Mean by S'd,
Glza- 461 67.0fgh | 649def | 60.9abc | 8%.1abc | 880b-¢ | 650ag 71.49 1.06 50.51
| Genotype-1 674¢eh | 62.6¢f 59.2a-f | 83.6be | 716 hij 67.1 a-e 68.50 0.72 19.63
Genotype-2 784bed | T15bed | 642 a 819cde | 973a 68.8 abc 1 77.03 1,03 34,54

Genotype-3 840 ab 729 abe 619 ab 956 a 63.8 k 60.9 efg 7320 0.35 151.16
Genotype-4 66.0 ghi 62.9 ef 548 d-h 76.2 ef Bl.7eflg | 648bg 68.07 0.94 1422
Genotype-5 759 ¢d 71.4 bed 60.1 »d 84T 804 g 65.5 a-f 7027 0.52 2742
Genotype-6 74.0 def 68.9 cde 60.1 ad 84.6 b+« 44 h 66,4 o-f T71.42 .77 6.67
Genotype-7 643 hi 61.2 fg 61.8 ab Ti6defl | 83.9efg 68.8 abe 69.62 9.74 34.02
Genotype-8 T7.1bed | T3.6abc | 60.6 abe B38 be | 9642 69.7 ab T669 LE3 22.84
Genotype-10 78.1bed | 738 abe | 52.7gh 80.2 cde Bl6efg |613d-p 71.62 112 18.74

Genotype-11 68.1 e-h 63.0 ef 534 fgh 25 73.4 hi 65.3 a-T £5.41 8.61 10.19
Genotyge-12 81.4 abe 76.9 ab 58.4 n-g 87.9 a-d T40h T4 75.02 0.79 39.30
Genotype-13 T4.6 cde 71.1 bed 58.9 a-f 82.1 ede 68.9i; 63.2 abe 70.66 0.60 23.06
Genotype-15 T74.0 def 71.5 bed 59.6 n-¢ 83.9 b-¢ 915b 65.7 a1 T4.37 L.11 8.67
Genotype-16 71.54-h 67.9 cde 54.5 d-h 8.1 b-e 6881 62.3 c-g 68.02 0.83 21.55
Genotype-18 74.8 cde 69.7 cd 58.0 b-g 93.4 sb 88.9 bed 67.4 a-d 75.36 1.31 1.63
Genotype-19 5781 556¢ S0.9h 86.9 a-d 88.5 bed 584 g 6634 1.50 5934
Genotype-20 7278 | 682 cde 538e¢h | 826cde | 852def | 60.0fp 70.43 1.21 0.1
Genotype-21 86.1a 783a 59.4 a-f 94.9 a 9L.7b 63.1 c-g 78.99 1.41 1537
M -102 73.9 def 68.5 cde £5.1 c-h 883abe | 914 be 4.5 bp 73.66 137 1.48
M-103 77.6 bed | 73.8 abe 578 bg 90S5abc | 823 1fp 62.7d-g 74.14 LE7 - 135
M-127 78.1bed | 72,7 abe 579 b-g 83.4 b+ 87.1 cde 64.9 a-g 74.03 1.07 2.80
General mean | 738 69.1 579 339 82.48 65.4 72.87 0.99 25.90
S.E. . 129 [ £024 | +3.17
L.8.D, 005 634
Genotype Seeds weight / plant
Env. 1 Env.2 Env. 3 Env. 4 Env. 5 Env, 6 Mean B, s‘g,
Giza- 461 10201 65.5 e-h 183 a-f 104.5 1-i 62.6 hij | 27.8 b-e 6346 1 0.9 -14.74
Geno 1 110.7def | 61.3 fgh 19.4 2-¢ 1129 £-i 56.2] 28.1 b-e 64.74 | 0.87 22.19
Genotype-2 105.6 ef T4.1 b-T 16.1 d-i 99.2 hi 91dc 22.1¢ 68.09 0.83 97.15
|_Genotype-3 1369 a-d | 8L.0 be 14.0 ghi 144.4abc | TT4ef 26.5 cde 80.04 | 119 -3.56
Genotype-4 116.1ef | 78.2 b-e 21.4 sb 115.4 ¢-h 101.7 b IB0 8 78.47 0.87 123.29
Genotype-S 1496 a 782 b-¢ 1S5 bg 134.2bcd | 7846 26.1 cde 80.67 1.19 36.60
Genotype-6 12791 [617fgh | 1491 1374bed | 54.1§ 22.1 e 69.67 1.13 127.06
Genotype-7 108.9 def | 64.6 o-h 18.2 b-g 1208 d-g 80.5de | 263 cde 69.36 1093 12.83
Genotype 8 | 13282+ | 83.7ab 22.1a 1383bcd | 7ilei | 32.8 abe 80.13 | 1.97 30.05

Gemotype-10_ | 1189¢c-f | 569h 1270 | 113.9ei | 94.1be ]| 248cde | 7022 | 098 | i35.18
Genotype-11 | 1059¢f |579gh | 189di | 100.6%i | 90.1cd |278be | 6651 | 0.83 | 121.83
Genotype-12 | 126.7af | 63.0fgh | 159di | 1349bed | 713ei |275be | 7322 | 00D | 1823

[ Genotype-13 | 1027 | 58.7gh [ 1231 9741 TSdelg | 209 6125 | o083 | 2803
Genotype-iS__ | 1314se | 72.1bg | 17.01cg | 1279cl | 666ghi | 373a 7837 | 102 | 3734
Genotype-16 999f (694ch |168dg | 999m | 416k [3Siab 6046 | 0.73 | 134.62
Genotype 18 | 138.5abe | 80.7bed | 14704 | 15564 938bc | 23.3de 3442 | 128 | 2096
Genmotype-19 | 127201 {62.1fgh | 169¢g | 1479ab (11722 | 355ab 8449 | 113 | 34876
Genotype-20 | t17.3¢.f | 669d-h | 168d-h | 113214 | 6171 | 329abc | 6811 | 090 | 1297
Genotype21 | 142.5abe | 9534 198ad | 1427abc | 809de |32dabc | 8555 | i.16 | 3480
M-102 1198ctf |694ch | (72dg |1293cde | 782e | 329abe | 7447 1099 | -9.44
M-103 121961 |802bcd | 153ei |1400bc | 6736 |318ad | 7608 1107 | s9.19
Mo127 1484sb | 9554 20abc_ | 131.2be | 7T28eh | 357ab 8409 {110 | 12780
General mean | 1223 719 170 124.7 76.1 194 3611099 | 70.74

[sx. £226 [095 | 2453
1850605 9.06

L- values followed by same letter (s) are not different at p.& 0.05 of Duncan's multiple range test
M- Moshtohor.
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Table (3): The genotypes mean performance in each environment as well as the combined
data of twenty two faba bean genotypes for yield and its components.

Genotype No. of pods / plant
Env. 1 Env. 2 Env. 3 Env. 4 Env. 5 Env. 6 Mean by ST

Giza. 461 38.1d-g 28.7 def 12.0 b-f 35.6 cde 238 13.6 e-h 1530 0.54 6.17
Genotype-1 41.3b-g 28.1d-g 13.0 8¢ 41.0 be 4.7 ¢ 14.8 b-h 27.16 0.93 11.98
Genotype-2 33.7¢g 29.7 ¢-f 9.8 fgh Jl.dde 157¢ 13.1 e-h 23.91 0.17 415
Genotype-3 408 c-g 314 b-e 8.6 gh 39.3 bed 51.1a 10.0i 30.22 1.23 74.67
Genotype-4 43.9 bed 354 ab 1562 40.3 bed 44.0b 17.2 a-d 32.74 0.99 14.89
Genotype-5 49.2 ab 3L1b-e 114 c-g 50.0 » 25.7e 14.4 ¢-h 30.29 1.24 33.52
Genotype-6 43.2 bed 24.5 fgh 8.5gh 41.3 be 219¢ 11.9 hi 26.22 1.52 5.46
Genotype-7 42.2 b-f 30.1 cde 11.7 b1 40.2 bed 3644 15.6 a-f 29.38 1.02 0.88
Genotype-8 42.9 b+ 32.7 bed 14.5 ab 41.4 be 25.7¢ 17.4 abc 29.10 0.90 14.29
Genotype-10 38.1d-g 22.6h 9.5 fgh 37,7 cde 41.6 bed 12.2 ghi 26.84 1L.03 34.03

Genotype-11 389d-¢ 26.2 e-h 158 b-f 37.6 cde 41.6 bed 151 b-p 28.52 0.95 21.88
Genotype-12 38.7d-g 244 fgh 109d-h 4L1I be 374 cd 13.8 e-h 21.72 L.01 11.42

Genotype-13 34.21g 2.1 gh 82h 299 ¢ 42.7 be 10.5i 24.78 0.92 57.31
Genotype-15 44.2 bed 30.9 b-e 114 g 43.8 abc 284 e 14.9 b-h 28.93 1.08 6.36
Genotype-16 34.9efg 29,1 def 124 b-f N2e 21)9¢ 156 81 24.36 0.66 53
Genotype-18 46.2 bed 3.1 bed 10.1 &-h 44.9 ab 41.1 bed 12.8 f-i JL36 1.26 2.80
Genotype-19 5492 317 bed 13.3a-d 509a 41.9 be 17.7 ab 35.25 1.358 6.40
Genotype-20 40.2 cg 28.1d-g 12.5 b-f 35.8 cde 25.2e 15.9 n-e 26.29 0.83 545
Genotype-21 41.5b-g 34.9 abc 13.1 2. 403 bed 263 15.7 a-f 28.63 0,93 14.25
M-102 40.4 c-g 28.9 def 12.5 b-f 313 b-e 25.7 ¢ 15.9 n-e 26.80 0.86 4.89
M-103 393 cg 30.9 b-¢ 10.3 d-h 409 be 243 14.2 d-h 16.67 0.96 13.05
M-127 473 be 386 14.3 abe 459 ab 36.14d i84a 33.42 1.09 2.06
General mean 41.5 297 1.6 39.8 328 14.6 2836 0.99 15.97
S.E. + 1.03 +0.15 | £2.51
L.S.D., 005 5.02
Genotype . No. of seeds / plant

Env. 1 Env. 2 Env, 3 Eny. 4 Env. 5 Env. § Mean | b, s%d,
Giza- 461 1524 def | 100.5cg | 300b-p 1176 1 6981 383 e-i 84.27 | 0.85 73.32
Genotype-1 163.1 c-f 98.2¢g { 32.5b-¢ 142.3 cde 782ghi { 38.5b-h 92.12 | 0.95 1.18
Genotype-2 1481 103.9 ede | 25.1 fgh 125.1 ef 93.4def { M.2L0 85.08 | 0.82 58.32
Genotype-3 163.2 c-f 110.8 be 23.0gh 1511 bed | §21.1 ab 2604 99.21 1.07 194.08
Genotype-4 1759 bed | 123.9 ab 3942 159.5 be 121.5 sb 448ad 110.84 1.01 46.69
Genotype-S 196.9 ab 109.7 bed | 29.2 c-g 179.0 a 96.9 de 374 c-h 108.18% 1.25 529,61
Genotype-6 172.7 b-e 89.2 e-h | 24.7 igh 154,0 bed TL.8 hi 31.0 hi} 90.74 1.09 84.23
Genotype-T 168.8b-f { 108.4cde | 293¢ 151.5 bed 089 def | 40.6 a{ 98.59 .02 | .21.98
Genotype-8 171.5 b-¢ 115.4 abe_{ 36.5 ab 157.1 bed 73.8 hi 45.2 abe 99.91 1.01 131.53
Genotype-10 152.3 del 77.0 k 24.1 Igh 141.6 ede | 112.4 be 3.7 p-j §9.86 | 0.95 240.27

Genotype-11 155.6 def 91.6d-h | 298 b-g 149.2 ed 123.1 ab 393 bg 98.09 | 0.94 237.93
Genotype-12 154.9 def 8551gh | 274d-h 149.5 cd 96.3 de 359 ¢-h 91.58 | 0.96 49.75

Genotype-13 13681 826gh | 209h 18S{ 109.4 ¢ 274 j 82.59 | 0.83 118.39
Genotype-15 176.7bed | 107.9 bed | 28.7d-g 159.5 be 793ghi | 38.8 b-h 98.48 1.09 45.18
Genotype-16 139.9 of 100L9¢f | 309bf 11661 788 ghi | 40.7 a-f 84.79 | 0.76 19.79

Genotype-18 184.7bed | 1158abe | 253 e-h 162.0 abe | 105.6 cd 3321 104.43 0.83 -21.63
Genotype-19 21951 111.1 be 334 ad 170.6 ab 13132 46.3 ab 118.86 1.26 202.70
Genotype-20 160.9 -1 98leg | JIDA 144.6 cde 724 hi 41.5 a-d 9149 | 0.95 40.95
Genotype-21 166.1b-f ; 122.2ab | 33.2a-d 150.2 bed BR2efp | 408 a-f 100.13 0.99 42.55

M-102 161.7cf | 1014l | 31201 136.2 de 789 ghi_ | 41.5a-d 91.81 0.92 9.18
M-103 157.3 -f 108.4 bed | 26.4 d-h 155.1 bed 7.3 hi 37.0d-h 92.59 1.01 106.60
M-127 1893 abe | 13128 36.2 abe 162.6 be 8).6fgh | 4782 108.44 1.10 143.40
General mean | 166.1 104.2 29.5 1479 934 37.9 96.46 0.98 115.05
S.E. +2.81 009 | +687
L.S.D., 0.05 13.74

L- values followed by same letter (s} are not different at p S0.0S of Duncan s multiple range test
M- Moshtohor.
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Finally, it is obvious that drought has harmful effects on Faba bean and
the alleviation of such effects is important. The investigated faba bean materials
exhibited wide variation for reaction to drought-stress. Such variation is obvious
from the yield performance, in addition to tolerance criteria and stability
parameters across different drought conditions. This variability could be of
benefit for improving Faba bean reaction to drought stress conditions. Darwish et
al. (1999), showed that the environmental ¢ffects under newly reclaimed
conditions affected the performance, yield and its components of Faba bean

genotypes.
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