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ABSTRACT

Four field experiments were carried out to explore the performance of
fifteen faba bean genotypes in slightly saline soils at Giza and Nubaria locations
during 1998/99 and 1999/2000 seasons. Three salinity levels: low (1.5
24mmho/cm), medium (2.5-3.4mmho/cm), and high (3.5-4.5Smmho/cm) were
determined.

Salinity levels and genotypes significantly influenced the performance of
faba bean characters. Moreover, faba bean genotypes reacted differently to various
levels of salinity, which offered opportunities of selecting an appropriate genotype/s
for certain salinity level/s. Salinity levels over seasons, locations and genotypes are
the most important factors affecting faba beans. Progress for selecting the top
13.3% could be achieved for most attributes under high level of salinity,

The investigated genotypes varied in tolerance/ susceptibility to salinity
from trait to another. But it seems that the most productive genotypes under low
salinity conditions are highly susceptible to high salinity. Combining high yielding
ability with reliable salinity tolerance may be achieved by using proper breeding
program,

Good performance for various traits is significantly related to high
variation across environments. Low productive genotypes could response to
improving environments. This variability could be of some benefit for improving
faba bean reaction to salt stress conditions.

Key words: Faba bean, Breeding material, Saline-affected soils, Tolerance,
Susceptibility, Stability.



INTRODUCTION

The sensitivity of faba bean (Vicia faba) to salinity affects its expansion
and production in saline- affected soils. Salinity is the condition of excess salts in
the soil, which affects germination, growth and production of faba bean plants.
The effects of salimty varied significantly due to several factors such as the
nature of dominating salts, concentrations, soil composition, plant genotype. .etc.
Lower concentration of CaCl; was more detrimental than NaCi on faba bean
seedling survival (Salem and Caesar 1982a). The effects of NaCl were markedly
greater than Na,So; (Khondekar 1984).The germination of faba beans was
decreased by 260 mM NaCl and development was hampered by 340 and 710
mM (Pacsai and Szabo 1983). Likewise, Shaddad er al (1990) found that the
NaCl salinity was tolerated by faba bean up to 240-mM. However, Rabie ez a/
(1986) found that 0.3% salinity promoted faba bean plant growth but higher
levels inhibited growth and dry matter content of plants. Increasing salinity of
soil up to 160 mM NaCl reduced growth and transpiration in pots-grown faba
bean (Hamada and El-Enany 1994). The increase of electrical conductivity of the
upper 20 cm soil layer up to 4 mmho/cm significantly decreased seed yield (Aly
et al 1988). Sharma (1995) reported faba bean to be moderately salt tolerant
with a salinity threshold of 4.56 ds/m and found 50% reduction in seed yield at
9.51 ds/m.~

Wide variability among faba bean genotypes regarding salinity tolerance
was reported by several workers (Salem and Caesar 1982a & b, Pacsai and
Szabo 1983, Khondekar 1984, Singh and Prakash 1986, Blyth 1987, Yousif and
Salih 1989,Dua er a/ 1989 and Melesse and Caesar 1992).

Means of alleviating salinity effects are greatly appreciated. Cultural
practices and breeding are two possible approaches that may overcome, to an
extent, the salinity problem (Caesar and Rusitzaka 1982). Agronomical
approaches involve leaching, irrigation and planting methods. If salinity could
not be controlled, cultivation of tolerant crops or varieties is important to
overcome salinity effects.

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
salimty levels may provide reliable information for recommending cultivars and
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planning breeding programs. The present studies throw some light on this
aspect.

MATERIALS AND METHODS

Four field trials were conducted during 1998/99 and 1999/2000 seasons
at the Experimental and Research Station of the Faculty of Agriculture, Cairo
University, Giza (Giza Trals) and Nubaria Research Station, Agricultural
Research Center, ARC (Nubaria Trials).

Fifteen faba bean genotypes were used. They included 8 improved
varieties, 2 promising lines and 5 introduced stocks. The improved varieties are:
Nubaria 1 (formely Giza Blanca), Giza 3, Giza 429,Giza 674, Giza 716 and Giza
843 (ARC, Giza), Cairo 241 and Cairo375 (Agron. Dept. Fac. Agric. Cairo
University). The two promising lines are 1002/916/95 and 983/281/95 (ARC,
Giza). The introduced stocks comprise TLB 1814, FLIP 84/94, FLIP 84/76, ILB
1813 and FLIP 77/84 (ICARDA, Aleppo).

At each location the same field used in both seasons was selected as salt
affected soil according to the determined E.C. of soil samples. The physical and
chemical characteristics of the soil are presented in Table (1). To avoid
heterogeneity of salt distribution, each field was classified into 15 small strips.
Each strip consisted of 30 ridges. The investigated faba bean genotypes were
randomly distributed in each strip to give 15 replications. The experimental plot
comprised 2 ridges, each 3 m long and 60 cm apart. Sixty seeds were hand
planted in each plot at both sides of the ridge in single-seed hills distanced 20
cm. During the vegetative growth stage, the soil salinity of each experimental
plot was determined as E.C. Accordingly, the tested plots were classifieds into 3
salinity levels, i.e. low (1.5-2.4mmho/cm), medium (2.4-3.4 mmho/cm), and high
(3.5-4.5mmho/cm). Each level contained the 15 genotypes repeated 3 times. The
sowing dates at Giza were November, 29 (1998) and 30.(1999). However, at
Nubaria the planting dates were November, 18 (1998) and October, 29 (1999).
Recommendations of cultural practices were adopted and super phosphate
fertilizer was applied as 30 kg P,Os/feddan during seedbed preparation.

The number of emerged seedlings at day 21 from sowing relative to
planted seeds was considered as emergence %.The numbers of surviving plants
at harvest relative to emerged seedlings were denoted as surviving plants %. At
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harvest a random sample of 10-guarded plants was used for recording the plant
dry weight and seed yield /plant. The seed yield of plants in each plot plus those
of sampled individuals contributed seed yield / plot (3.6 m2).

Table 1. Characteristics of the soil for the experimental field at Giza and Nubaria in

1998/99 season.

Analysis Giza Nubaria
Ca™ 4.8 21.57
Mg™ 30 224
Na' 4.31 35.34
K (.18 142
Cos 0.00 2.13
HCo;s 0.40 2.3
Cr 8.0 55.70
So. 3.89 19.98
Clay % 255 3.0
CaCo;% 2.9 215
Texture Sandy clay loam Calcareous soil
E.C {(m mho/cm) at 25° 3.9 4,66

H 8.5 8.06

The data of low (L) and high (H) salinity levels were used for estimating
relative performance and susceptibility index (Sus. I).

SusI; = [1-(L.S.Y/H.S.Y;)] / [1-(L.S.Y./H.8.Y)] where, subscription i
indicate values for genotype 1 and without it denotes the mean of all genotypes.

To explore the stability of performance across different salinity levels in
both seasons and locations each salinity level in each location and season was
considered as an environment leading to 12 environments. Homogeneity tests
allowed combined analysis of variance over environments. The stability of
performance was analyzed according to Eberhart and Russel (1966). From this
analysis two parameters of dynamic stability were calculated, b and $°d
(regression coefficient and mean square of deviation from regression,
respectively). The coefficient of vanability (C.V.%) as a static measure of
stability was estimated as suggested by Francis and Kannenberg (1978).
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RESULTS AND DISCUSSIONS

Variations within salinity levels

Data of mean effects of salinity levels combined over the four trials and
the parameters of variations, broad sense heritability (h*) and the percentage of
genetic advance (Gs%) from selecting the top 13.3% are tabulated in Table (2).
Table 2. Parameters of phenotypic and genotypic variation among faba bean genotypes

within each salinity level combined over the four trials as well as heritability
and the percent of genetic advance due to selecting of the best 13.3%.

Traits Salioly 1 Mean® | Range |swownes| st97 | gpp® | WY |eoved|rove| o
LL 753s | 640849 | 037 | 380 48.4 0.79 8.2 02 109
E"":}m ML 625b | 492749 | 035 | 668 80.6 0.83 13.1 144 17.8
HL at1e | 358590 ] 008 537 703 0.76 15.6 17.8 202
L1, 74.2a 69.8-79.1 0.06 0.0 10.0 0.00 00 4.3 0.9
:’:’l“’i"‘f ML 742a | 628841 | 407 | 70 8.7 0.24 Y 72 X3
HL 1232 | 647776 | 104 0.0 135 0.00 00 51 0.0
LL 1113a |88.41351] -0.26 0.0 2264 0.00 00 135 0.0
P(;‘:;' ML B1.3b |se11013] 014 | s09 | 2280 022 38 18.6 61
HL 383c | 419766 | 0.2 353 | 1000 035 102 172 5.0
LL 51.00 31.9-67.8 2.60 455 108.4 0.42 132 204 118
s‘;‘l’:l')“‘ ML 34> | 168462 | 037 | 840 | 1146 | 0.7 215 321 350
HL 178c | 85298 | o030 38.6 488 0.80 349 392 46.3
LL 22 1.1-3.1 £.36 0.4 [ X 0.74 276 32.0 356
s’gg‘“ ML 1.2b 0.4-2.1 -0.06 [: 3] 03 0.54 40.4 44.2 57.9
HL 0.6¢ 02-1.0 802 0.1 01 0.64 431 54.1 505
1) L.L=Low, M.L.=Medium and FLL.=High sakinity leve).
2) Meum followed by the same letter are not statistically differed at 5%  (combined anatysis aver and lacations).

3) 3'g = genotypic variance, 8'ph =phenotypic variance, h’ = broad sense beritabitity, G.C.V.% =genotypic nand P.C.V.%
=phenotypic coefficients of variability among genotypes within each salinity level, Gs % = genelic advance from selection

Generally, as salinity increased, all attributes significantly decreased
except percentage of survived plants. Seed yields per plant and per plot were
depressed by about 35 and 50%, respectively at medium salinity level. However,
both yields were reduced by about 70% under high salinity. Plant dry weight
(PDW) was also greatly depressed by medium salinity (27%) and high salinity
(48%) compared to low salinity level. Although about 27 % of the emerging
seedlings were lost up to counting the surviving plants at harvest, loss was not
statistically significant. The ranges of investigated genotypes within each salinity
level exhibited less lower and less higher limits under both medium and high
levels of salinity compared to low salinity level for all tabulated traits except one.
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The degree of reduction of upper limit of range due to higher salinity varied
from trait to another. This proved that the studied genotypes exhibited variable
degrees of reduction in their traits as a consequence of reaction to salinity levels.

The distribution mode of genotypes within each salinity level measured
by skewness was negative under all salinity levels for emergence %, and seed
vield per plot (SY/piot). However, it was positive for surviving plants % under
lower salinity level. Similar tendency of distribution was recorded for PDW and
seed yield/plant( SY/plant) under high salinity level. Thus, it could be
emphasized that the investigated genotypes tended to distribute (or showed
more frequency), towards better performance than inferior one. Thus, selection
among the present genotypes could be useful for good performance under saline
conditions.

The magnitude of both genotypic (c’g) and phenotypic (o°ph) variances
varied due to salinity level and trait. The genotypic variance was lacking for
surviving plants % under both low and high levels and for PDW under low
salinity level. However, the coefficient of variability either genotypic (G.C.V%)
or phenotypic (P.C.V%) was larger under high salinity level than under the other
two levels for all traits except surviving plants % (which was higher under
medium level). The percentages of heritabilities showed similar trends. This is an
indication of the presence of genetic variation among tested genotypes
particularly under high salinity level. Therefore, progress from selecting the top
13.3% could be achieved for most attributes under high level of salinity. This is
true for all traits except surviving plants %.

Salinity tolerance and susceptibility of faba bean genotypes

The performance of each genotype was computed as a percentage of
values under high salinity level relative to their corresponding values under low
salinity one and was considered as a measure of tolerance. The significance was
estimated by comparing the difference between counterpart performances under
both high and low levels to proper LSD. All genotypes showed significant
differences between performance under low and high salinity levels for emergence
%, plant dry weight and seed yield per plant (Table 3). Generally, the studied
genotypes varied in the magnitude of relative performance of various traits.
However, Nubaria 1 and FLIP 84/86 genotypes recorded lower relative
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Table 3. Performance and Susceptibility index of faba bean genotypes under high
salinity level relative to their corresponding values under low one from
combined results over seasons and locations.

POW Sy} SY/plot
Emergence % | Surviving plants % ® (:)“'“ (u:)

Relative | Sus,1 | Relative | Sus.T |Relative| Sus.1 |Relative| Sus.1 | Relative | Sus. 1
Noharts 1 498+ | 168 886" 427 | %63 | 128 | z12* | 199 | 113 | 275
Glza 716 73T | 059 w8 464 | 593° | 0.76 | 373° | 090 | 428m | 47.0
Giza 3 607+ | 108 | 107808 | 241 | 5532* | 089 | 470" | 060 | 313* | 710
iz 843 696+ | 973 | 1003ns | 041 | 51.4% | 104 | 38.7* | 085 | 32.6* | 73.0
L 983/281/95 597+ | 112 | 1013ns | 042 | 491* | 114 | 373* | 090 | 268 | 96.0
100291695 TLO* | 068 | 1041ms | -133 | 505 | 108 | 379 | 088 | 31.6* | 760
(Ciiza 674 595+ | 113 92.7pa 264 | 37 | 095 | 410* | 017 | 23.2° | L16
429 678+ | 0.79 99.0m3 835 | 652* | 059 | 553* | 0.43 | 315 | 0.76
B 1814 56.0 « i3 95.9 ns 141 { 463* | 127 | 228* | 181 16.6* 1.76
IF 84/94 542+ | 141 | 1008ws | 037 | 51.1* | 105 | 245* | 165 | 165 | L78
p 8486 554+ | 134 92.5ne 259 | 460" | 1.29 | 224 | 185 | 148« | 2.00
LB 1813 585+ | 134 | 102.5ns | 083 | 593* | 075 | 319* | 114 | 152* | 196
Fiip 77784 630~ | 098 97.5ns 075 | 5a7* | 1.07 | 364% | 093 | 313* | 077
Caira 241 682~ | 0.78 | 9doms 213 | 51.0* | 1.06 | 333« | 107 | 288% | 0.87
Caivo 375 o5+ | 073 ¥7.1ns LOU | 500° | 110 | 27.5° | L4l | 180 | 160

ns and * indicated Insignificant and significant difference between
low and high leve] according LSDy s, respectively.

performance for dry weight and seed yields, but Giza 716, Giza 3,
1.1002/916/95, Giza 429, FLIP 77/84 and Cairo 241 performed better compared
to other stocks.

The susceptibility index was calculated and is considered another
criterion for evaluating the reaction of genotypes to salinity according to Fischer
and Maurer (1978). This index weighed the relative difference of the ratios
under low to those corresponding under high levels of each genotype from unity
to the similar difference of all genotypes for same trait (Table 3). Genotypes
having indexes lower than unity are considered least susceptible to high salinity
level and vice versa. It is obvious that the investigated genotypes varied in
susceptibility to salinity from trait to another. Generally, Nubaria 1 showed high
susceptibility to salinity for all attributes. However, Giza 843,L.1002/916/95 and
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Giza 429 recorded low susceptibility for all traits. Other genotypes exhibited
variable degrees of susceptibility of various attributes. The Egyptian cultivars
and stocks exhibited somewhat lower susceptibility than exotic genotypes except
FLIP 77/84. Moreover, within each category of genotypes, local or exotic
considerable variation is observed. Thus the present collection of faba bean
genotypes varied in tolerance to soil salinity. But it seems that the most
productive genotypes under low salinity are highly susceptible to high salinity.
Therefore, using proper breeding program to combine high yield with reliable
salinity tolerance could improve both characters.

~ Stability across salinity levels

The obtained data for emergence %, surviving plants % and SY/plot of
each salinity level in each trial was considered as an environment. This resulted
in 12 environments. Environments, genotypes and their interaction were highly
significant sources of variation for all tabulated traits (Table 4). This means that
the environments affected the performance of all studied traits of faba bean
genotypes. Also the tested faba bean genotypes varied significantly for all
studied attributes over the twelve environments. Moreover, the significance of G
x E interaction for all traits indicated that there were differences in ranking
among genotypes across environments and stability analysis could be performed
for recorded traits

Table 4. Significance of mean squares of the combined analysis for the 15
genotypes across 12 environments (2 locationsx 2 years x 3

salinity levels).

S.O.V. df Emergence %o Survival plants % SY/plot
Environments(E) 11 17450.52*~ 14147.76** 64.53~*
Genotypes(G) 14 2194.56*" 37327 8.89>*
GxE 154 151.11** 222.47~* 6.78**
Error 360 31.83 71.87 0.12

*and ** denote significant at 5% and 1% level of probability, respectively.

The coefficient of variation (C.V %) considered the genotype to be stable, if its
among environment variance is small. However, Eberhart and Russell (1966)
considered the regression coefficient (b) as a parameter of response and
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deviation mean square (S%) as the parameter of stability. According to this
model, the stable genotype possesses b= 1 and $%d= zero. If §%d significantly
differed from zero, this means invalidation of linear predication or unstability of
performance. If b is relatively higher than 1, this indicates that the variety is
more responsive or be recommended only for highly favorable environments. On
the other hand, if b less than 1 (or negative), the variety may be recommended
only for poor environments,

For the mean performance over the 12 environments, varieties Giza 843,
Cairo 241 and Giza 429 were significantly the best seed yielders per plot (Table
5). Giza 843 and Cairo 241 recorded significantly the highest percentages of
emerged plants. In spite of the fact that variety Giza 429 ranked the 8" for
emergence %, it was the third for surviving plants %. On the other hand, the
exotic three stocks FLIP 77/84, ILB 1813 and ILB 1814 were significantly
inferior for the three analyzed traits.

Regarding the parameters of stability, various reactions for different
traits could be observed due to the change of environments (Table §). Varieties
Giza 843, Giza 429 and Cairo 241 recorded similar among-environment variance
or lesser C.V%. But, the exotic stocks: FLIP 84/94, FLIP 84/76 and IL.B 1813
recorded relatively larger C.V%.

Concerning the two parameters of Eberhart and Russell's model, i.e. b
and $”d, seven genotypes possessed stable performance for seed vield according
to the lack of significance of S*d. These gemotypes are Nubaria 1, Giza 3,
1.983/281/95,ILB 1814, ILB 1813, FLIP 77/84 and Cairo 241, Three of these
stocks (1..938/281/95, ILB 1814 and Cairo 241) showed also stable performance
for the other two tabulated traits. Nubaria 1 and FLIP 77/84 behaved stable for
surviving plants in addition to seed yield. However, the remaining two stocks are
stabie only for seed yield per plot. Based on the magnitude of b for productivity,
Nubaria 1, ILB 1814, ILB 1813 and FLIP 77/84 could be recommended for
poor environments and therefore may be recommended for saline affected soils.
The other three stable genotypes, Giza3, L.983/281/95 and Cairo 241 may be
recommended for highly favorable environments. The remaining genotypes
performed differently for various traits (Table 5).
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Table 5. Mean performance and stability parameters of the studied genotypes over the 12 environments.

"Emergence % Surviving plants % S.Yipiot (Kg)
Mean cV% b s7d Mean CV% b “s°d Mean cV% b s |
[vubaria 1 583g(10) [3781 (9) |[1.00%* (1) [24.77% (8) |729c-R1l) 12506 (3) [0.98%F (6} [5.85m (5) [JlOg (l0) [IC3.14(il} [0.75** (4) [0.06ms (T)
|c_in716 A () 3199 (6) J109%* (D) |2663%* (9) §I06cf(13) 13006 (11) (L1S*(12) |1549m ¢7) N.3E (@ |10193(10) {1.09*%(10) 10.15* (10}
lGizlJ Gef (6) 36.38 (8) 1.00%* (13) [40.17**(11} [73.9b-F () [26.67 (9} 0.96%* (5) [82.00** (14) [l.5de (6) 8432 (5) |[L.09** (%) 0.06ns (6)
za 843 [72.6a (1) 2055 (1} [1.04%* (1) [23.26* (1) [75.5a<(d) |[34.56 (15) |L42*°%(1%) [26.33ms (©) [2.0a (1) [8163 (&) [1.31*%13)} [0.29*%(1%)
-S63/281/95 Y261 () [3130 (3) [0 (6) [1%ns () [740b£(8) 2602 () [1.04**(i0) [9.64ms (6) Jibde (7) [94.14 (T) [L20°%(12) [0.04ma(4)
L 1002916795 [68.4cd(4)  |34.81 (7) [099*% (1) [S7.75%%(13) J74.8a-d(5) [23.06 (4) (0.83** (3) [65.17%* (13) [L7cd (4) [78383 (2) [102** (B) [0.234%(14)
Eama 69.6bc (3) (2501 (2) |L14%* (2) |[96.40%F(1%) [65.8g (15) |[33.87 (14) [0.99%* (7) [180.30**(15) [l.6de (%) (1682 (1) [0.96™* (6) |[0.19**(12)
Eu 429 63.7f (8) 38.37(11) 0.73% (15) 53.46**(12) {75.6a<(3) 2092 (3} 10.86** {4) [-532ns (2) 1.Bbe {3) [96.53 (8) {lL.41**(1%) 0.15* (11)
LB 1814 5021 (15) 37.86(10) 1.18** (5) 8.35ns (3) [74.5b- (6) 2621 (%) 1L43%* (9) [22.66ns (8) Sh (15) (1197812}  [0.55% (2) 0.0Las (2)
ip 84794 52401 (13)  J30.58(12) |094** (8) [4.83ms (2) J70.7d-R12) |30.19 (12) |1.17**(13) [047ms (3) J0.8g (12) [13569(13) [0.91** ¢(5) [0.12* (9)
ip 84/76 50.71 (14) 42.75(15) 1.04** (10) 19.050s (4) 7882 (1) 1585 (1) 0.53** (1) [48.45* (12) g (i1) [136.02(14) [0.95** (T) 0.20**(13)
1LB 1813 53.51 (12) 40.22(13) 1.07** (9 32.40**(10) [70.2f (14) [29.68 (10) 1.08** (11} [47.67* (11) l0.6h (14) 14211 (15) ]0.73** (3) 0.05ns (5)
|nipms4 543h(11)  [41.04(14) |LO4** (i2) [2089* (6) [73.8b-R10) [3099 (13) [L.26**(id) |3.55m (4) {0.7h (13) |[90.85 (6 [0.50** (D) [-0.02m(1)
Enim 241 ‘T2.23b 2) 2565 (3) L10** (3} 19.31ns (5) T4.3bf (7) |25.63 (6) 1.00** (8) |26.81 ns (10) 2.0ab (2) [81.10 (3) 1.31**(14) 0.036s (3)
lc.m 375 66.8de (5)  {30.43 (4) {0.00%* (4) [71.52**(14) [77.7ab (2) |1694 (2) [0.70-- @) 731 (1) [15ef (8) 19797 (©® ILI9**I1) [0.10* (8)

-Means followed by the same letters are not statistically different at 5%.
-Values between brackets are the ranks
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The rank correlation coefficients (Sperman’s coefficients) were
computed to explore the relationships among the mean performance and stability
parameters (Table 6). Mean performance over 12 environments and C. V% were
positively significantly correlated for all traits. This means that good
performance for various traits is significantly related to high variation across
environments. The parameter of response (b) was negatively significantly
correlated with mean performance for seed yield per plot. This proves that low
performance for this trait is reflected in high response to environmental changes
or the low performed genotypes could response to improving environments.

Table 6. Rank correlation coefficients among means and different stability parameters.

Traits [Mean &CV%l Mean & b |Mean & S| CV% & b [CV% & s‘al b & S*'d
}Emergence Ye 0.86** 0.35ns -0.53* 0.68* -0.29ns 0.15ns
Survival plants % 0.65"* 0.51* 01.19ns 0.85* 0.18ns -0.1Tns
SY/plot 077" 0.84*= -0.50ms 0.41ns -0.19ns 0.36ns

ns, * and ** indicate insignificant, significant at 5% and significant at 1 % levels, respectively.

Plant survival % was proportionally correlated to response at upgrading
environments. Significant negative rank correlation coefficient was detected
among mean performance and S*d for emergence %. This indicates that a stock
with high emergence percentage would be stable for such character than other
stocks. C.V% was positively significantly correlated with b for emergence and
surviving plants %. Thus, genotypes exhibiting high wvariation across
environments for these traits would be more responsive to the change of
environments. The S”d recorded insignificant correlation with both C.V.% and b
for all traits. This may be attributed to the consideration of C.V.% and b as
biological measure of stability, whereas $7d as agronomic measure of stability
(Becker 1981).

Finally, it is obvious that salinity 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 salt-stress. Such variation is obvious
from the yield performance, in addition to tolerance crteria and stability
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parameters across different saline conditions, This variability could be of benefit
for improving faba bean reaction to salt stress conditions.
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