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BREEDING FABA BEAN FOR ENVIRONMENTAL
STRESS CONDITIONS

1- SELECTION UNDER WATER STRESS, HERITABILITY
AND DROUGHT SUSCEPTABILITY INDEX.

S. A. Omar
Plant Genetic Resources Dept., Desert Research Center, Cairo

ABSTRACT

Twenty-eight faba bean genotypcs were evaluated for yield and its
components under three water irrigation and rainfed experiments at F, and Fs
generations during the two growing scasons (2000/2001--2001/2002) at
Maryout Research Station, Desert Research Center. -

All genotypes varied significantly with respect to all studied characters
for the two generations under the three water irrigations and rainfed
conditions.

Genotypes no. 18, 19 and 15 gave the highest mean values for seed
weight per plant under the three different environments in the Fs generation.

Heritability valoe in broad sense at the ¥ generation was high for 100-
seed weight, no. of pods/plant, seeds yield/plant and no. of seeds/plant under
the sccond  water irrigation and rainfed conditions (Exp. 2). This result
indicated the importance of selection for drought tolerance at the late
recombination.

Genotypes no. 8 and 9, 8, 16 followed by Giza-402 and no. 3 had the
highest tolcrance (DSI-C) for all traits under study, respectively.

Kev words: Faba bean, Selection, Heritability, Genotypes, Drought,
Susceptibility Index, Rainfed

INTRODUCTION

In Egypt, water stress is a dominante factor at most of the new
reclaimed Egyptian land Rainfed environments are characterised by their
diversity and unpredictability. Small-grained cereals and some legumes are
sometimes cultivated under rainfed condtions. Plant breeding in the present
time will have to continue efforts for increesing crop vyields. New varieties
loss dependent on agrochemicals and which make better use of crop inputs,



and provide crops and varietics with a wider range of end-uses. Selection for
drought tolerance has been impeded due to tack reliable, effective and rapid
physiological screening techinques (Blum ez al 1981). Genetic system
controling drought tolerance mechanismes are complex and inadequantely
understood. Therefore plant breeders attempling to select for drought
tolerance, are still largely guided by seed yield and the plant stability under
dry conditions (Yang and Baker 1991). Sprint et.al (1977), reported that
water supply is the most factor affecting faba been yield and its variability.
However, this crop considered as drought sensitive and highly responsive to
irrigation. Faba bean genotypes responded differentially to water regimes
and stresses as reported by; Darwish (1996), Omar et al., (1998 a and b) and
El-Hosary et al., (2002).

The objectives of this study were to determine the genetic
beheviour for four cultivars, three lines and 21 genotypes of faba bean at Fy4
and Fs generation under three types of water stress at Maryout Research
Station, North West Coast region, Egypt.

MATERIAL AND METHODS

The study was conducted during 2000/2001 and 2001/2002 seasons
at Maryout Research Station, Alex. Governorate, Desert Research Center
(DRC). The soil is sand clay loam, non saline (Ec. 4.83 ds/m), calcareuas
(27.73 % CaCOs) and 0.81% organic mater. The amount of mean rainfall
were 110 and 211 mm (table 1) for the two growing seasons, respectively.
Table 1. Monthly means rainfall of Maryout Research Station at the two

growing seasons. (rainfall measurment unit at Maryout Research

station DRC).

Month 2000/2001 2001/2002
October 59,94 21.37
November 6.35 3.81
December 532 72.39
January 28,70 82.55
February 8.38 22.35
Mars 0.76 3381
April 0.00 4.61
Total 109.45 210.88

The materials used traced back to a diallel cross set involving seven
parents of wide divergent origins of faba bean .i.e. Giza 461, Giza Blanka
(Nubaria-1), Giza 402, Giza 2, Moshtohor 102, Moshtohor 103 and
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Moshtohor 127 conducted in 1995/96 season, F; and F; segregation are
evaluated at last study in 1996/97 and 97/98 seasons respectively. The last
three lines were developed by the plant breeding program at Dept. of
Agron., Fac. Agric. Moshtohor, Zagazig Universty Egypt (El-Hosary,
1989). The other varieties belong to Agriculture Research Center (ARC).
The 21 segregation Fs and Fs population along with parental genotypes were
evaluated during the two seasons 2000/2001 and 2001/2002 respectively.

Selected plants from Fs generation were sown at 20% November
2000 in the three experiments using a randomized complete block design
with three replications. The first experiment (normal) was irrigated monthly
in addition to the natural rainfall. The second experiment, (dry +
supplemental irrigation) dry sowing method was used with one
supplemental irrigation at sowing and after which left to grow under natural
rainfall conditions. However, the third experiment (dry), dry method of
sowing was used without any supplemental irrigation.

In each experiment, plot consisted of ten nidges and each ridge was 2
meter long and 50 cm width. Hills were spaced by 20 cm with one seed per
hilt in one side of the ridge. Each ridge was planted by individual plant from
ten selected plants of the last generation.

The fields were fertilized using calcium superphosphate at the rate of
20 kg of P,Os per feddan before sowing. Hoeing was applied when
necessary.

Seeds for four cultivars and other genotypes, which were used in this
- study, selected from F3 generation and are using mn the F; and so.

In each expriment data of number of pods per plant, number of seeds
per plant, 100-seed weight and seed vield per plant were recorded on ten
individual plants chosen 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). Similar
procedures were repeated with Fs populations in 2001/2002 season.

Broad sense Heritability (h%.) was estimated by using variance
components method (Fehr, 1987).

Data of yield and its components were used to estimate the drought
susceptibility index (DSI) as suggested by Saulescu ef al., (1995) as follows:

DSI = S/NS§ .
Where S and NS yield with stress conditions and normal irngation.
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RESULTS AND DISCUSSION

Mean squares for seed yield and its components of 28 faba bean
populations under three different environments are presented in Table 2 (a
andb)

Significant genotypic mean squares were obtained for all traits at
all experiments in two generations. These results indicate the wide diversity
between the genotypes used in the present study. El-Hossary et al (2002)
found that the mean square values of all traits under normal irrigation were
significant higher than those of rainfed environment. Highly significant
differences were detected between the studied faba been genotypes, also for
yield and its attributes. This was true under both conditions indicating the
wide diversity between the used parental materials.

Fs-generation

The data in Table (3) include the measurments obtained for all
traits under the three irrigation treatments. Generally, the mean performance
for all genotvpes were decreased from, Exp. I through Exp. 2 to Exp. 3. This
result is due to the deficiency of soil moisture and the varation for the
quantity and time of rainfall during the different growth stages of faba
bean (Table 1).

Data presented in Table (3) indicated that the differencs between
genotypes under three types of water regime. The percentages of reduction
between Exp.l to Exp. II were 28.4, 37.0, 40.96 and 6.21%. Wherezs, the
percentages of reduction between Exp. II to Exp. HI were 59.72, 70.83,
75.71 and 16.72% for No.of pods/plant, No. of seeds/plant,seed vield/plant
and 100- seed weight, respectively.

Genotypes no.19, 19, 5 and 21 gave the highest mean values for no.
of pods, no.of seeds, seed yield/plant and 100-seed weight respectively
under normal irrigation (Exp. I). Whereas, the genotype M-127 for all traits
and genotype no. 21 for seed yield/plant and 100-seed weight (g) surpassed
significantty compared with other gemotypes under Exp. II. However,
genotype no. 4 for number of pods and seeds/plant, no. 8 for seed
yield/plant and no. 2 for 100-seed weight, showed significant higher values
than other genotypes under Exp. If.

Abdalla and Fischbeck (1992) evaluated 209 local genotypes
(Land races) from 18 governorate of farmar's who never used the improved
vaneties and founded that, vanation occurred in the traits of yield and vield
compenents, land-races were either superior or inferior in yield to the
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Table 2 ( a and b) . Mean squares for seed yield and its components of faba bean genotypes under three
different environments from the F4 and Fs generations:
a: F, - generation

No, of pods / plant No. of seeds / plant 100 - seed weight (g)  Seeds yield / plant (g)

8.0V @i rereet e et ari e £ £ R £ A A £ SR8 A 88 — e -
Exp. 1 Exp. I1 Exp. Il Exp. I Exp. 1T Exp. IIT Exp. I Exp. I Exp. III Rxp. I Exp. II Exp. I1I
Rep. 2 26144 7 4439 0.94 4201427 443357 508 141157 1194”8867 69429 667637 1148
Genotypes 27 1a1” s7T63 10.63 ™ 1630.52"  612.58 " 5483 12019 7963 1920 98138 " 38834 191"
Eeror 54 1878 6.61 2.48 303.43 MM 14.05 17.02 1522 9.67 135.06 43,82 £04
b: Fs — generation

oV or No. of pods / plant No. of seeds / plant 100 — seed weight (g) Seeds yield / plant (g)

- . Exp. [ Exp. [I  Exp. IIf Exp. 1 Exp.II  Exp. Il Exp. 1 Exp. I1  Exp. I Exp. 1 Exp. I1 Exp. 11X
Bap. 2 18512 93.04™ 3.8 849,75" 18617 " 1459 25.48 635" 3.75 218" 6196 26.58
Genotypes 27 123t 219847 1366 1043017 102896 9293 125147 26810 4za8” 102997 92885 760"
Ecror 54 2087 3,97 2.27 109.11 37.93 1532 30.74 17.42 %.71 4,95 24.6% 16.19

*and ** indicates significant at 0.05 and 0.01 levels of probability, respectively.
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Table 3. Mean performance and heritability (h%) of F, -generation for seed yield and its components of faba

bean genotypes under three different environments.

Genotypes No. of pods/plant No. of seeds/plant 100 — seed weight () Seeds vield / plant (g)
Exp. I Exp. I Exp I Exp.I Exp 1T Exp IN Exp.! ExpH ExpIIl ExpI ExpI ExpIll
P (Glza 461} 381 - 28.7 d-h 12.00 bg  152.4 d+ 100.5 ¢ch 3003 b-h  67.03 g 64.97 d-g  60.90 abc  102.04 I.j 6552 e 18.34 3¢
P; (Giza Bianca) 439 be 202 k 8.77 hij 1755 be 763 25,97 dii 70.27 o4 6787 ¢g  53.20 g 12447 »-i 51771 13.81 hij
P, (Giza 402) 29.9 | 4.8 gk 11.63 b 119.5 § 86.8 hij 2910 ch 7820 be 7350 abe 5977 me 9391 ) 63.44 1| 17.50 b-h
Py(Glza2) 35.6 e 28.3 d-h 11.60 b-i 1425 ¢ 99.1 ¢ 2980 b-h 6673 h-k 6347 efg  52.90 hij 95.42 ij 62.99 ght  15.66 e-f
B (M- 102) 40.4 c 28.9 d-h 12.50 b-g 161.7 e 1644 cch 3117 b-g  73.93 ek 68.47 c-g 5510 ¢ 11982 bl 6943 ¢h 1716 b4
Ps(M-103) 393 o 30.9 b-f 10.33 e 1873 ol 1084 be 2643 dd 7763 be  73.80 abc  57.83 b 121.87 -1 80.18 bed 1826 I
Py(M-127) 47.3 abe 386 a 14.30 abc 1893 ab¢ 1312 a 3617 abe  78.10 be 7270 ad  57.93 b 148.40 ab 9545 a 21.00 abe
O KXp; 41.3 b 281 d- 13.03 a-+ 1631 cf 98.2 d-i 3247 b-e 6743 g 62.63 fgh 5920 a-h 11066 d-§ 6127 ghl 1935 a-f
2) PXP 33.7 g 29.9 b-g 9.77 1 134.8 g 1039 ¢-g  25.13 e 78.43 bed 7147 ad 6423 a 10559 - T4i3 bg 1610 d-j
3 PBXP, 40.8 b-i 314 b-e 8.57 ij 163.2 b-i 1108 bed  23.00 bl B4.03 ab 72.93 abc  61.97 ab 13690 ae 8101 be 14.04 g
4 P,XP,s 439 b-e 354 ab 15.60 a 1759 b-e 1239 sh 39.40 2 66.00 ik 62.93 fgh  54.80 ¢ 11606 ci 7819 b-e  21.41 ab
& MXP 492 ab 31.1 be 1137 196.9 ab 109.7 bed 2947 b-h 7587 cf 7t43 a-d 6007 ad 14959 a 7820 be  17.48 b-h
6) PLLXP; 432 b-f 24.5 h-k 8.47 |j 1727 T 892 £ 24.73 74.00 c-i 6897 cg 60.13 r-d 127.86a-h 6170 ghi 1487 £
M PBLXP, 422 bg 30.1 b-f 11.73 b-h 1688 b-g 1054 ¢ 2933 b-h  64.30 |k 61.20 gh 61.80 ab 108.88% dj O64.58 el 18.17 -h
(8) PB,XP, 42.9 bg 32.7 bed 14.50 ab 171.5 b-f 1154 be 36.53 ab 7716 be 7260 a.d  60.60 a.d 13281 af 8373 ab 2211
9 P:XPs 33.0 g} 24.1 hk 1270 »-f 1321 bl 87.2 g 31.80 b-f  80.53 abc 7323 abc  63.40 ab 10677 «j 6380 £i 2032 a-d
A0 P X P, 38.1 d-i 22.0 jk 9.47 g-j 152.3 d- 710 | 2413 ghi  78.10 b-e 7380 ahc  52.67 if 11892 b-c  56.94 hi 12.68 |
(ADP, X P, 38.9 26.2 e} 11.80 b-h 1556 «l 916 e 29.80 b-h  68.10 1. 63.03 e-h  53.40 1y 10594 j  57.87 hi 15.87 d-f
(12)PXpP, 38.7 o4 24.4 h-k 10.93 d-j 184.9 c.i 85.5 hy 27.37 e 81.43 abe 7690 ab 58.43 2l 126.67 a-f  63.02 Fi 15.94 d-j
()P XPs 342 g4 23.1 ijk 823 136.8 I-] 82.6 i) 20.90 § 74.63 ¢ch 7110 s-e 5890 =d 10266 £| 5872 hi 1231
(1) X P, 328 268 e 10.23 e 1311 i 91.9 d- 25.63 e 7527 c-g 7103 a-e 5543 ¢ 98.78 hij 6527 e-i 14.20 g-j
(A5 PXP, 44.2 be 30.9 b-f 11.37 o 1767 b-e 1079 be 2867 e-h  74.00 c-f 7147 ad  59.60 a-f 13135 g 7713 bf  17.06 b
(16) P, X Ps 349 rj 29.1 c-g 1243 h-g 1399 £ 101.9 ch 3090 b-g  7L47 d 67.97 c-g  54.50 df 99.87 hij 69.35 c-h 16.82 bt
AnrXp 294 | 22.9 ijk 1227 bg 1176 } 831 §j 30.70 b-g  70.07 ¢ 6637 cg  53.43 f) 82.59 § 55.42 hi 16.41 d§
(I3 X P 46.2 bed 33.1 bed 10.10 ff 184.7bed 1158 be 25.30 e-i 7477 cch 6973 b.r  58.03 b 13851 ad  80.73 be 14.68 g-j
A9 P:X P 54.9 a 31.7 be 1333 ad 2195 a 1111 bed 3337 ad 5777k 5557 h 50.87 § 127.18 a-h 6205 ghi  16.98 c-i
Q20 P X P, 402 i 28.1 d-i 12.50 b-g 1609 cud 98.3 d-i 3127 bg 7.7 di 6803 c.g 5380 e 11727 ¢l 6687 d-h 1677 cf
(21) Psx P, 4L5 b-h 349 abe 1313 »e 1661 b-h 1222 ab 3323 a-d 8613 a 7827 a 5937 ag 142,54 abe 9528 » 19.81 a-¢
Mean 39.96 28.6 11.52 159,78 100.58 29.34 - 73.72 69.14 57.58 57.10 69.44 1687
K T2.02 52.51 5.3 70.59 48.88 66.89 58.85 50.44 48.58 6933 48.36

L- Values followed by some letter (s) are not different at P< 0.050f Duncan’s Multiple Range Test.
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improved varieties. This indicated that, its possible are improving broad
bean by using selection from the local genotypes (Land races).

Heritability (h®) values in broad sense were moderate for all studied
traits at Exp.Il. Whereas, low heritability were detected by all traits under
the two types of experiments of water regime. These results indicated that
the environment had a wide effect on the inheritance of such characters.

Fs generation

The mean performance of genotypes at Fs generation under three
typ&s of experimental irrigation are presented in Table (4). Genotypes are
' divered significantly under the three types of expesimental imgation.
General mean values for all genotypes decreased from type of Exp.I to type
of Exp.II and type of Exp.II to type of Exp. Il

The perentages of decreases between Exp.l to Exp.Il were 14.6,
35.8, 39.3 and 4.3% and between Exp. II to Exp. Il were 55.2, 58.8, 59.8
and 19.5 % for number of pods/plant, number of seeds/plant, seed yield per
plant and 100- seed weight respectively. This result due to the deficiency of
soil mositure from type to anthor. (El. Hosary et al., (2002) ).

Genotypes no. 5 and 19, 5, 18 and no.3 gave the highest values for
no.of pods/plant, no.of seeds/plant, seeds yield/plant and 100-seed weight
under type of Exp.I, Also, genotypes no.3 and Giza Blanka, 19, 19 and no.2
gave the highest values under the Exp. I, whereas, the genotypes, M-127,
M-127, no.15 and 9 and no. 12 gave the highest values for no.of pods, no.of
seeds, seeds weight and 100-seed weight in the types of Exp.IIl these
results indicated that, genotypes which gave the highest values for yield and
yield component had the best ability to seed productivity under any
condition and so that it could be used in program of improving and selection
for yield and its components under drought conditions.

Heritability (h®) estimates (Table 4) were §enerally high for all
studied traits af type of Exp.Il, the highest estemated h®  were for 100- seed
weight (96.88%), followed by no. of pods per plant (94.77%), seeds
yield/plant (92.43%). and no. of seeds per plant (89.70%). These results
indicated that the environment had a small effect on the inheritance of such
characters at the late generation. High hentability estimates for all studied
traits indicated that selection based on mean would be successful in
improving these traits. Abo- El Soad er al (1994) reported that heritability
estimates differed according to the population genetic base, traiis and
environmental factors.
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Table 4. Mean performance and heritability (h?) of Fs generation for seed yield and its components of faba bean
genotypes under three different environments.

Genotypes No.of pods / plant No. of seeds / plant 100 — seed weight (g) Seeds yield / plant (g)
Exp. I Exp. T Exp.II Exp.1 Exp. Il Exp. IO  Exp.I Exp.IT Exp.I Exp.I Exp Il Exp. I
P, (Gza 461) 3560 of 238g 13.57 e 117.6 hi 69.83 | 3327 el 89.07a-e  $§8.02cd 6500bg  104.51gj 6267 hij 2777 ¢
P; (Giza Blanca) 42.83 ubc  48.20a 10500k  1597a.d  109.07¢ 2990k  8146byg  TO28(Mg $827h 133.64bed  86.7lcde 25331
P; (Glza 402) 24.60 g 26.73 eg 1473b-h 10811 7383fd  383l1c-h  8332cg  693Lhi 6987abe  §7.43) SLI6Km  28.76bd
T4 (Giza 2) 3043 efg  2563efg  1533bf  118.7hi 8420 g 3987b1 8537y G133 60.40fgh 9797y 46611m  3632ub
Ps (M- 102) T30 bt 2573efg  1597ae  1362eh  788TH 41518e  827af  9139bc 64.7Tb-g  12930cl  7824ef 32860y
Py (M ~ 103) 4093 b 24300y 14.23 e-i 1581be  T127K 3T00d4 90.52ae  8233ef 62.70ch  140.06abc 57314k  3L70a-h
P, (M-127) 4587 ab 36074 18.37a 162.6abc  83.60h-k  47.75a 83.39cg  87.0cde  6497bg  13122cde TR 35.68 abc
(1) P.XP, 4103 be  247elg 1480b-h  1423¢g  T8ATIL 3848c-h  8362cg  TI6Zhi 67.10ae  11289Fi  S621jKd  28.06c-i
@) P1XP; 343 dg  257elg 13.13 ¢ 1251ghi  93d0eh  3d1Se §1.99dg  9726a 6880abc  9923h  9138¢ 22.11i
@ PXP, 3930 be  £1.23a 10.00 k 15LIbe 121130 26.00 k 95642 63.78) 60.87fgh  144.40abc 7736 ¢f 26.52 e-i
@) P XPs 40.26 bed 4403 b 1723ad  1595ad  12150b 44813-¢  7619ghl  83.70def  6480bg  1S42e-h  10L.72b  38.01a
(5) PIX P, 5003 2 26.00 eg 1437 i 17908 96.97def  37.385cd 6R.381 8039 6547 5g  13.16bed 7844l 261214
(6) P,XP, 4130 be  2790cf 1193h-k  1540be  7280jk  3L03hk 84565y  T4dlgh 6643 a-f  13735bed 54115k 22134
M P.XP, 40.23 bed 3643 d 1560af  15L5be  9593dg  40.56af  7T6LEi 8396def  68.83abe  12079dg 804G ef 26.26 1
@ P:XP, 4140 bc  2570efg  173Tabc 1570 bed  7ASOJK  45.05abc  83.75cg  96.38ab 69.73sbc  13826bc  TI07fgh  32.77ag
) P.XP, 3187 dg 2680 17.43 ab 150.7b-f  73.63jk  4633sb 862t ag  B197ef 7113 a 10637gh 60331k  344Tne
(10) P, X P, 3770 bt 4157b 1220 gk  1416d-g  112.45bc  31.72gk  80.2deh  83.64del  G1.27eh 11370061 9408 be 24.81 ghi
(L) P, X P, 3757 b 4LSTh 15.10bg  1492c¢f  123.10ab  3926bg 6920 hi 73.14h 6527b-g  101.55hy  90.10 cd 2775 ¢
()P X P, 4107 be  37.43cd 13.80d-I  1495cf  9633del 3588 e 87.92ar  74.04gh 71.40 13494bcd  70300gh  27.46d-i
(3)P;X Py 2987 fg  42.73b 1053 jk 118.5 hi 109.40 ¢ 27.39 jk 82.12d-g  6898hif  6820ad  97.43j 7543 Ig 20991
(4 Py X P, 3140 &g 33974 13.57 d-| 1298Mgh  16133cde  3527ed  B5.5Smg  7237hi 61.53eh  108.09ghi  73.301g 24,19 hl
8P X P, 4380 abe 2840 ¢ 14930 18985ad 79270l 3883b-h  B3.98cg  9Ld6be 6557ag  127.85c.f  66.55ghi 37302
(16) P/ X Py 3023 ofg  2387g 1563af  116.6ht 78.77 i 40.65a-f  B3.08cg  6880hy  6230d-h  9999h  4L6lm 35.14n-d
ANPXP, 2987 tg  2813ef 1490b-h 1261 gh 8303h-k  3874b-h  9235ad 7428 gh 6027fgh  1041igj $893yk 2776 ecd
(18P, XP; 4487 sb 4110 be 1277¢k  16L0a-d  10587cd 33191k  9339abc  88.85cd 6737ae  15555a 93.79 be 23271
{19) PsX P, 5093 2 £297h 17.67 ab 170.6 ab 132332 46.27 ab 86.928g  88.49cd 5543 h 14798ab  11719a 35.53 she
Q0P X P, 3577 of  2517e¢fg 159Tme  1446bg  T237TI 41S1ae  B2.64cg 8524 de 60.00 gh M3LTE 6166hy  32.94af
(1) PP, 4027 bed  2627efg 157081 1502cf 8820 e 4082af 9493 ab 91.66 be 6307c-h  1427abc  B085defl  3214ah
Mean 38.12 32.56 14.58 143.58 92.15 37.93 84.35 80.69 64.99 120.72 73.26 29.44
K 62.57 94.77 62.44 74.0% 89.70 62.81 50,59 96.48 270 80.97 92.43 55,47

L- Values followed by some letter (5} are not different at P< 0,050f Duncan’s Multiple Range Test.
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The percentages for faba bean hybrids should be selected mainly
according to the parameter of their generalized heritability. A high
heritability characteristic indicates that it is inherited in a major proportion
by the parents and less influenced by the environment.

Stress susceptibility index

Data in Table (5) indicated that, mean squares of DS1 for drought
resistance genotypes were highly significant for yield and ils components.
Such results indicated that the wide diversity between the genotypes used in
this study.

Table 5, Mcan squares for drought susceptibility index (DSI) at yield and yield
components of Fs generation.

Ne. of pods/plant No. of seeds/plant 100-seed weight () Seeds yield/plant (g)

LoV, df

A B € A B € A B € A B ¢
Rep. 2 4 0@+ AW 00K GO 0P G OEC O OB 0ET 0D
Cenotypes 27 (6 G0+ 06 QIS G0l G 00%+ O 00 G0 0 065
Error 54 02 M 06 006 0N R O0M 00H GIE OB GO 00

* and ** indicakes significant at 0.05 and 0,01 levels of probubility, respectively.
A=15] between Exp. L and Exp. IL B= D51 between Exp. L and Exp. Il C=DS1 between Exp. [I. and Exp. M

It is know that, yield and yield components traits were exchanging
quikly from season to other, and found that the seasonal effects on yield
have more than the effect of variation between locations. This due to the
correlation between yield and biological factors and environmental effects.
Such as, insect and diseases effect and so, the levels of humidity exchange.

Drought susceptibility index (DSI) for all genotypes under study was
determined on the basis of yield and its components between the three
adjesent experiments (Table 6)

The genotypes no. 13 gave the best desirable (DSI-A) for number of
pods/plant and number of seeds/plani. While, genotypes no. 2, 4 and 11

gave the best desirable DSI-A for seeds vield and 100-seed weight,
respectively.

The parental variety Giza-402 and Giza-2 had the highest tolerance
of stress environments (DSI-B) for number of pods/plant and seed
yield/plant, whereas, the genotypes no. 9 gave the desirable (DSI-B) for
number of seeds/plant and no. 5 followed by no. 11 for 100-seed weight.
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Table 6. Drought susceptibility index (DSI) for yield and yield components of faba bean genotypes between three
different environments at FS generation.

Genotypes No. of pods/plant No. of seeds/plant 104-seed weight (g) Seeds yield/plant (g)

A B C A B C A B C A B C
Py (Glza 461) 0.68 v-h 038 d-b 0.57 ad 0.59 g-k 0,30 a-f 0.50 cde 0.99 of 0.73 cg 0.74 hi) 0.60 d-g 0.25 def 0.44 ¢-g
P; (Gixa Blanca) 118 be 0.28 gh 024 jk 0.68 ¢-h 0.19 jk 0.27 ifk 0.97 c¢ 0.72 c-g 0.74 hij .68 def 019 fgh  0I9 I
Py (Giza 402) 1.12 bed 0.61 0.55 a-e 0.71 bg 033 a-d 6.52 b-e 0.84 ghi 0.84 u-d 1.01 ab 058 dg 033 abc 0.56 b
Py (Gixa I) 0.87 d-g 0.51 a-d 0.60 =he 071 bg 0.34 abe 0.47 of 0.79 1) 0.71 d-g 0.90 cde .48 h-k 038 » 078 a
Py (M- 102) 0.6% »-h 0.43 bt 0.62 abe 0.58 g-k 0.30 a-f 0.53 ad 1.04 bed 0.74 cg 0.71 ij 0.61 dg 0.26 def 0.42 d-h
Pg(M - 103 0.61 gh 0.35 eh 0.61 abe 0.46 k 024 «k 0.52 bee 091 d4 0.69 efg 0,76 1-j 0.41 Jk 033 dg 055 b
P (M - 117) 0.79 o-h 0.40 c-g 0.51 e-g 0.52 ijk 0.19 bg 0.57 abc 1.04 bed 0,78 b-g 0.75 g-j 0.56 Igh 0.27 ede 0.49 b-e
1 PXP 0.61 gh 037 eh 0.61 abe 0.56 h-k 0.27 o 0.50 cde 0.86 1+ 0.81 b-t 0.94 bed 0.51 g-j 0.25 def 0.50 bed
Q2) {XF, 082 dg 0,42 b-g 0.51 cg 0.7% b1 0.27 o 0.36 ghi L19 = 0.84 a-d 0.71 ij 092 a 0.12 d-h 024 1
@) M XP, 1.31 ab 025 h 0.20 k 0.80 abc 017 k 0.22 k 0.67 j 0.70 d-g 108 » 0.53 gh 0.19 fgh 035 gl
) P XPs 110 bed 0.43 b-f 0.39 [ 0.77 b-o 0.28 b-h 037 14 1.07 abe 0.85 abc 0.77 I-j 0.89 a 033 abe 037 f-k
5 P XP, 0.51 h 029 fgh 0.58 abe 0.54 h-k 0.21 h-k 0.38 f-i 118 a 0.96 a 081 i 0.58 dg 0.19 fgh 034 gl
% P XP; 0.58 o-h 0.29 fgh 0.43 d-h 047 k 0.20 ljk 0.43 d-h 0.89 e 0.79 bg 0.90 cde 0.40 k 0.16 gh 041 d-h
7 PXP, 091 cf 239 «b 0.43 d-h 0.63 f-j 017 c-i 042 e-h 1.08 abc 0.89 ab 0.82 e-h 0467 cde 022 d-h 033 gt
@ 7 XP, 0.62 gh 0.43 b-f 0.68 a 047 k 0.29 bg 0.62 a 115 ab 0.83 a-e 0.72 hij 0.52 ghi 0.24 def 047 bt
9 P XPs 087 dg 0.55 ab 0.67 » 0.58 gk 0.36 a 0.61 ab 0.96 c-g 0.83 a-e 0.86 def 0.57 o-h 0.33 abc 0.57 b
anrxXe 1.1% bed 033 e-h 0.30 b-k 0.79 bed 022 g-k 0.28 ijk 1.04 bed 0.7 b-g 0.73 hij 0.53 ab 0.22 d-h 026 W
ANP X Py 1.11 hed 0.41 g 0.37 ¢j 083 ab 0.26 d-g 032 h-k 1.06 abe 0.95 a .91 cde 089 a 0.27 cde 0.31 b-1
(1) Py X P, 092 ef 034 e-h 037 g-j 0.65 o-i 0.24 ek 037 1§ 0.84 ghi 0.81 b-f 0.97 abe 0.53 gh 0.26 =-h 0.38 »-g
(13 P XPs 147 a 0.36 e-h 0.25 {jk 0.92 a 0.33 -k 0.25 jk 0.84 ghi 0.83 a-e 0.98 abe 0.77 be 0.22 d-h 0.28 jki
AHPXP, 110 bed 043 bt 0.40 1gh 079 bed 027 ot 0.35 hij 0.85 0.72 cg 0.85 dg 0.68 «d 022db 033 g
(15PXP, 0.66 fgh 0.35 e-h 0.53 ef 0.50 jk 0.25 o) 0.49 ¢de 109 abe 0.78 b-g 0.72 hij 0.52 ghi 0.29 bed 0.56 b
(16 P XPs 0.81 ofg 0.52 abe 0.66 b 0.68 ¢-h 035 ab 0.52 b-e 0.83 ghi 0.78 c-g 6.90 cde 0,42 jjk 0.35 ab 0.85 a
NP XFy 0.95 ed 0.50 ad 0.53 bt 0.66 d- 0.31 a-e 0.47 of 0.41 bi) 065 g 0.81 o-i 0.57 o-¥ 027 cle 0.47 b-f
ANPXPy 0.92 of 0.29 fgh 0.32 h-k 0.65 e-i 021 h-k 032 bk 0.95 c-h 072 g 0.76 1-j 0.60 dg 015 h 0251
(19 PsX Py 0.85 d-g 035 e-h 0.41 o-h 0.78 b-e 027 e 0.35 hij 1.02 be 0.68 fg 0.66 § 0.79 b 0.24 def 031 bl
ROy PyX P, 0.7 ¢-h 0.46 b+ 0.63 abe .50 jk 019 b-g 0.57 abe 1.03 bed 0.73 g 0.70 § 0.58 fgh 0.29 bed 0.53 be
21 Pex P, 0.67 e-h 0.41 c-g 0.60 abc 0.59 g-k 0.28 b-h 0.46 d-g 0.97 ¢g 0.66 g 0.6% j 0.57 o-hb 022 d-b 0.40 d-i
Mean 0.58 0.40 048 0.64 0.27 0.43 0.96 0.76 082 0.6% 0.18 043
n 72.02 51.51 5931 70.59 48.88 56.89 58.85 50.44 45.58 69.33 48.36

Values followed by same letter (s) are not different at 0.03.
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Genotypes no. 8 and no. 8, no. 16 followed by Giza-402 and no. 3
had the highest tolerance {DSI-C) for number of pods/plant, seeds/plant,
seed yield/plant and 100-seed weight respectively. El- Hosary et al., (2002)
reported that genotypes identified as stress tolerant using stress
susceptibility index should possess tolerant mechanisms which may need to
be incorporated into germplasm with higher yield potential for development
of high vielding, and stress tolerant cultivars.

Saulescu et al., reported that the cultivars that are superior to the
average for the shoot dry weight ratio. Stressed/non-stressed include
cultivars successfully grown in dry area.

From the previous results, it could be concluded that, selection
genotypes that are superior to the average for yield and yield components
under different environments (stressed/non-stressed) include the genotypes
successfully and adapted to grown in the environmental stress conditions
and are using in faba bean breeding programs for stress condition.

The reduction of seed index for some parental cultivar as like Giza
balnka it could be due to the cross between other genotypes or
environmental variation and or other stress conditions.
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