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ORTY-TWO bread wheat genotypes (7riticum aestivum L.) were evaluated in eight

environments in Egypt: two locations and two planting dates during the two 2016-2017
and 2017-2018 growing seasons. The objectives of this study were to estimate grain yield,
number of spikes plant”, 1000-kernel weight and plant height of these 42 bread wheat genotypes
under different environments and to determine their stabilities. Combined analysis shows that
most mean squares was attributed to environmental effects, indicating that environments were
diverse, with large differences among environmental means causing most of variation in grain
yield and the other studied traits. Mean squares due to genotypes were highly significant for
grain yield and the other traits, indicating that the existence of inherent genetic variability and
point to the possibility of selecting a stable wheat genotypes .Mean squares due to Geno x Env
were highly significant for all studied traits, indicating that there are substantial differences
in genotypic response across environments. Mean squares due to genotypes were significant
for all studied traits. Mean squares of E+ (GxE) were highly significant for all studied traits.
Linear components of genotype-environment interaction were significant or highly significant
for all studied traits. The highest-yielding genotypes overall environment were G21 (360.25g),
G15 (349.52g) and G13 (303.96g) and did not differ significantly from check variety Giza-168
(341.76g). Six genotypes namely, G13, G21, Giza-168 Shand-1, misr-1 and Sahel-1 showed
better general adaptability across environments.
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Introduction

Cereal, which includes wheat, rice, maize, and
barley make up the bigger part of crop production
in the world and they continue to be the most
important food source for human consumption.
Bread wheat is a daily source of carbohydrates of
the majority of Egyptian citizen and there is a big
difference between production and consumption
of Egyptian wheat. Wheat imports are projected
to increase slightly in Egypt despite strong local
production. Wheat area harvested in Egypt was
1.3 million ha produced 8.80 million metric tones
with an average of 6689.5kg/ha (FAO STAT,

2018) while, wheat consumption in 2017-2018
estimate of 19.8 million tones (USDA STAT,
2018). To improve food security we need to
expand growing wheat in new environments due
to the limited area of the agriculture land, but
these new environments suffer from some abiotic
stresses, such as heat, water shortage and salinity.
Grain yield stability is one of the most important
goals of breeding programs, especially in sub-
tropical environments.

Successful new bread wheat varieties should
optimize high performance for grain yield and
be stable over a wide range of environmental
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conditions, but most genotypes do not give the
same performance in all environments (Carvalho
et al., 1983). Consistency of performance is
estimated on genotype x environment interaction.
The variety which has small G x E interaction
is considered stable. There are many statistical
techniques, which could be used to identify the
variation in individual genotypes responses and
the most famous techniques is Eberhart & Russell
(1966) model, which has been used widely in
several studies of stability and adaptability of
genotypes. A genotype is considered stable if
it possesses a high mean yield (X), regression
coefficient (bi) value close to 1.0 and deviation
from mean regression (S*;) does not differ
significantly from zero. The objectives of this
study were to estimate grain yield and other
agronomic traits of 42 bread wheat genotypes
under different environmental conditions across
two growing seasons and different planting dates

to determine the stable genotypes.

Materials and Methods

Plant material and experiments

Forty-two bread wheat genotypes (Triticum
aestivum L.) were evaluated for two years (2016-
2017 and 2017-2018) at two planting dates
in two locations viz., Sohag and New valley
Agriculture Research Farms. The description
of eight environments which used are shown in
Table 1.

The experimental design was a randomized
complete block design with three replicates. The
plot consisted of one row with 3m long with
20.0cm apart and 10cm between plants. Pedigree
descriptions of 42 evaluated genotypes are
presented in Table 2.

TABLE 1. Description of eight environments which used to evaluate the 42 bread wheat genotypes in this study.

Growi
Location name Longitude and latitude rowing Environment
season
E =Nov. 30, (favorable)
2016-2017
The Faculty of Agric. Res. Farm, Latitude: (31° 42> 30” N) E,=Dec. 30 (heat stress)
Sohg Univ. (Sohag Governorate) longitude: (26° 33’36 E) E.= Nov. 27, (favorable)
2017-2018 '
E,= Dec. 30 (heat stress)
E.=Nov. 28, (favorable)
. 2016-2017
The Faculty of{Agrch Res. Farm, Latitude: (30° 19° 127 N) E,= Dec. 30 (heat stress)
New Valley Univ. (New Valley . 0 1o s
Governorate) Longitude: (25° 15’36 E) E.= Nov. 27, (favorable)
2017-2018

E.=Dec. 29 (heat stress)

TABLE 2. Pedigree description of 42 bread wheat genotypes evaluated in 8 environments during 2016/2017 and

2017/2018 growing season.

Genotype Pedigree
G1-G18 Derived from a cross between Sids 4 x Tokwie
G19-G38 Derived from a cross between Sids 4 x Kasyon/glennson-81

G39 (Check 1)
G40 (Check 2)
G41 (Check 3)
G42 (Check 4)

Giza 168 (high yielding local variety)

Misr 1 (high yielding local variety)

Sahel 1 (drought tolerant variety)

Shandweel 1 (high yielding local variety)

Sids 4: High yielding local variety

Tokwie: Drought tolerant variety introduced from South Africa
Kasyon/glennson-81: Introduced from ICARDA

Abbreviation: Shandweel 1 = Shand 1
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Phenotypic evaluation:

At harvest data were recorded on the
following characteristics, (I) Grain yield plot’,
(IT) Number of spikes plant”, (III) 1000-kernel
weight (g) and (IV) Plant height in cm (Lauro
et al., 2005; Hassan et al., 2013; Ibrahim &
Hamada, 2016).

Statistical analysis

Analysis of variance for each environment
and combined across all environments was run
according to Gomez & Gomez (1984) using Proc
Mixed of SAS Package Version 9.2 (SAS/STAT,
2008). Data were subjected to Eberhart and
Russell’s model for estimating three parameters
of stability viz, mean (¥), regression coefficient
(bi) and mean squares deviation (S?di) for each
genotype (Eberhart & Russel, 1966).

Results and Discussion

Analysis of variance, mean performance and
environmental index

Combined analysis of variance for all studied
traits of the 42 bread wheat genotypes evaluated
at 8 environments showed that the majority of
mean squares was attributed to environmental
effects (Env), indicating that environments
were diverse, with large differences among
environmental means causing most of variation
in grain yield and the other studied traits.
Mean squares due to genotypes (Geno) were
highly significant for grain yield and the other
traits, indicating that the existence of inherent
genetic variability and point to the possibility of
selecting a stable wheat genotype. Mean squares
due to Geno X Env were highly significant
for all studied traits, indicating that there are

substantial differences in genotypic response
across environments (Table 3). Similar results
were obtained by Akcura et al. (2006), Lata et al.
(2010) and Raj et al. (2019), mean performance
and environmental index (E. index) of each
environment for all studied traits are presented
in Tables 4 and 5. The environmental index
was performed as the difference between each
environment mean and the general mean overall
environments. They considered unfavorable
environments as those with negative or zero
indices and favorable environments as those
with positive indices.

Concerning grain yield, data in Table 4
shows that the favorable environments for the
grain yield depending on E. index were E, E,
and E,, while, Ez’ E,, E, E, and E, were the
unfavorable. The average yield of environments
varied from 177.48 to 368.07g, for E, and E,,
respectively. The highest-yielding genotypes
across environments were G21 (360.25g),
G15 (349.52g) and G13 (348.29g) and did not
differ significantly from check variety Giza
168 (341.76g,). In general, the check variety
Giza 168 gave the highest grain yield at Sohag
Governorate but the chick variety Shand 1 gave
the highest mean values of grain yield at New
valley Governorate. Hence, Shand 1 is suitable
to be grown under New Valley conditions. The
interaction between genotypes and environments
was highly significant and G19 (508.32g), G27
(503.45g) and GI15 (502.17g) under normal
condition at Sohag rejoin (E,) exhibited the
highest values of grain yield, respectively
and didn’t differ significantly from the check
variety Giza 168 considering them as promising
varieties.

TABLE 3. Combined analysis of variance for all studied traits for 42 bread wheat genotypes evaluated in 8 different
environments, during 2016/2017 and 2017-2018 growing seasons.

S.0.V df Grain yield plot™ number of 1000-kernel Plant height
(g) spikes plant?! weight (g) (cm)
Environment (Env.) 7 641070.31%* 256.23%* 4932.80%* 18866.84**
Rep (Env.) 16 1142.29%* 0.364 10.18%* 92.79%*
Genotypes (Geno.) 41 56042.08%* 23.96%* 275.23%%* 1027.19%*
Geno. x Env. 287 5685.03** 2.90%* 62.43%* 172.29%*
Pooled error 656 543.86 0.26 4.39 12.22

* ** indicate significant differences at 0.05 and 0.01 levels of probability, respectively.
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For number of spikes plant”, data presented in
Table 4 showed that the favorable environments
for this trait were E,, E,, E. and E, which are
favorable planting dates. According to general
mean overall environments, there are 3 genotypes
(G13, G15 and G37) significantly surpassed the
best check variety (Shand 1). The lowest number
of spikes plant”" were observed under E,, E, and
E, (unfavorable planting dates). These results
may be attributed to plants incurring heat stress
during the tillering stage compared with normal
conditions. Similar results obtained by Saqib et
al. (2013) and Ibrahim & Hamada (2016).

Concerning 1000-kernel weight, data in
Table 5 showed that the favorable environments
were E |, E; and E,, respectively. The average of
environments ranged from 27.03 to 44.14g, for
E, and E, respectively. Based on the general
mean overall environments, genotype G15 had
the highest value of 1000-kernel weight (60.62g)
followed by G9 (57.53g) and G1 (53.01g) in
addition to significantly surpassed the best chick
variety Shand 1.

For the check varieties data in Table 5 showed
that Giza-168 was the best one under Sohag
Governorate, while shand 1 was the best check
variety under New valley condition. These results
indicated that shand 1 may be withstand under
abiotic stress like heat and salinity. The interaction
between genotypes and environments was highly
significant and G15, G9, G1, G21 and G13 under
E, gave the highest values of 1000-kernel weight
and surpassed the check variety Gizal68 and are
considered promising varieties for heavy kernel
weight. The lowest value of 1000-kernel weight
obtained from E,, E,, E, and the E,, these results
may be due to short grain-filling duration (Dias
& Lidon, 2009). Sareen et al. (2012), and Song
et al. (2015) showed that there was a significant
reduction in the rate of filling in wheat cultivars
resulted from increase of temperature.

For plant height, the average of environments
ranged from 68.95 cm under E, to 101.7cm
under E, (Table 5). The highest values of plant
height were detected from G21 (117.2cm) and
G5 (115.3cm) under E |, while lowest values were
detected from G3 (54.0cm) and G2 (56.3cm)
under E, these may be due to delaying the
elongation of the plant after heading. The same
results were obtained by Al-Otayk (2010), Hassan
et al. (2013) and Ibrahim & Hamada (2016),
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who showed that a decrease of plant height by
delaying planting date.

Stability analysis

The stability analysis conducted for eight
environments is shown in Table 6. Mean squares
due to genotypes was significant for grain yield
and the other studied traits, suggesting the
possibility of selecting stable wheat genotypes
from the investigated materials. The genotype by
environment interaction component was farther
partitioned into linear (E Linear) and (GxE linear)
and non-linear (pooled deviation) components.
The linear components mean squares is highly
significant, indicating that the predictable
components  shared  genotype-environment
interaction. Preponderance of linear genotype-
interaction is of great practical importance,
in that there are differences among the linear
regression coefficient for each genotype. In this
respect, Eberhart & Russell (1966) and Freeman
& Perkins (1971) stated that the basic cause of
the differences among genotypes in their yield
stability is the wide occurrence of an G x E
interaction.

Mean squares of E + (G x E) were highly
significant for all studied traits hence, the
environments and their interaction with genotypes
played an important role in determining all the
studied traits. The same results were obtained by
Ulker et al. (2006), Shah et al. (2009) and Hassan
etal. (2013). Mean squares of the environment (E
linear) are highly significant for all studied traits,
indicating that the presence different among
environments and their considerable influence
on all studied traits. Parveen et al. (2010), Goda
et al. (2010) and Hassan et al. (2013) obtained
similar results.

Linear components of genotype-environment
(G x E Linear) interaction were significant or
highly significant for all studied traits, indicating
that the wheat genotypes gave different
performance from one environment to another.
Al-Otayk (2010) and Hassan et al. (2013). Mean
squares due to pooled deviation were highly
significant for grain yield plot”, number of spikes
plant’!, 1000-kernel weight, and plant height,
indicating that performance of the evaluated
wheat genotypes significantly fluctuated from
their respective linear path of response to
environments.
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TABLE 6. Stability analysis of all studied traits for 42 bread wheat genotypes evaluated in 8 different environments,
during 2016/2017 and 2017-2018 growing seasons.

5.0,V df Grain yield plot™! Number of 1000-kernel Plant height
(g) spikes plant! weight (g.) (cm)

Genotypes (G) 41 56042.08%%* 23.96** 275.23%* 1027.19%*
E+(GxE) 294 6937.71** 2.978** 59.47%* 205.81%**
E (linear) 1 1495820.00%** 597.933%* 11511.73** 44035.78**
G x E (linear) 41 4836.59** 2.956** 27.72% 92.36%*
Pooled deviation 252 1371.29%* 0.621%* 19.19%* 50.40%*
Pooled error 656 543.86 0.258 4.388 12.223

* ** indicate significant differences at 0.05 and 0.01 levels of probability, respectively.

Stability parameters

Stability analysis was performed according to
Eberhart & Russell (1966). Regression coefficient
(b) and deviation from regression (S*di) are
given in Table 7. Genotypes with high mean
performance, a regression coefficient of unity (b=
1), and small value of deviation from regression
(S*di= 0) provide better general adaptability
across environments. (Eberhart & Russell, 1966;
Finlay & Wilkinson, 1963). Genotypes with high
mean, b, more than unity with non- significant
deviation from regression (S*di), indicate that these
genotypes are suitable for favorable environments.
On the other hand, a genotype which gives b, less
than unity with non-significant Sdi, and low mean,
indicate that these genotypes have resistance to
environmental fluctuation. Thus, a genotype has
the specificity of adaptability to poor environments
(Wachira et al., 2002; Akcura et al., 2005; Umadevi
et al., 2009).

Stability parameters of grain yield plot' of
42 bread wheat genotypes evaluated under eight
environments are presented in Table 7. Regression
coefficient varied from 0.02 (for G26) to 1.77 (for
G19). 8 out of 42 genotypes viz., G1, G13, G21,
G24, Giza 168 Shand 1, misr 1 and Sahel 1 revealed
average stability across environments, whereas
had grain yield above-grand mean, coefficient of
regression (b)) non-significantly different from
unity and deviation from regression (S?di) non-
significantly different from zero.

Out of forty-two wheat genotypes, four
genotypes viz., G12, G19, G28 and G30 had grain
yield more than the general mean, regression
coefficient values significantly more than unity (b>
1) with non-significant deviation from regression
(Table 7). Hence, these genotypes are suitable for
favorable environments and there is yield reduction
in the unfavorable environments. On the other

hand, only one wheat genotype (G2) is suitable
for unfavorable or poor environments whereas,
had regression coefficient value significantly less
than unity (b, < 1) with non-significant deviation
from regression. Four wheat genotypes viz., G22,
G27, G31 and G36 showed higher grain yield, but
had significant values of S*di and are considered
sensitivity genotypes to environmental changes and
an unpredictable grain yield (Eberhart & Russell,
1966). Similar results were obtained by Al-Otayk
(2010), Hassan et al. (2013) and Mohammadi &
Amri (2013).

For number of spikes plant' (Table 7) genotypes
viz., G9, G16, G20, G34, G36, G37, G38, Giza-168
and Shand-1 had above-average number of spikes,
regression coefficient (b,) values non significantly
different from unity, and deviation from regression
(Sdi) values non significantly different from zero.
Thus, these were considered more stable than the
other genotypes for spikes plant'. The genotypes
G19 and G29, with b> 1 and had average values
above general mean were adapted to favorable
conditions. The genotypes G35, misr 1, Sahel 1
with bi< 1 and low mean were more adapted to
unfavorable environments.

For 1000-kernel weight, data in Table 7 showed
that the most stable genotypes were G21, G22
and G35 whereas had coefficient of regression
values (b,) not significantly different from unity
and S*di values non significantly different from
zero. Generally, most of genotypes exhibited
significant deviation from regression (S*di) values
from zero. Thus, based on coefficient of regression
most of genotypes had an average response in
all environments. according to Becker & Leon
(1988) genotypes with bi values of unity showed
an average response to changing environmental
conditions.

Egypt. J. Agron. 42, No. 2 (2020)



KH.A.M. IBRAHIM, A.A. SAID

180

#%L0°L9 €6°0 LT'16 LET 00'1 17'8¢ #4560 nea 1¢'8 #xC0'1061 LET I1L16T o
£S0'8C LTT ¥9°€6 95°0- 8T’ ¥$6€ Tro 0¢'1 '8 SLT0€ 98°0 $T09¢ 17D
#St°0€ 660 86 wx1S°LY «81°0 15°9¢ 500 SO'T 956 81869 YTl L6'SHT 07D
(4 0’1 S0'18 #xC8'81 «7S°0 60'v€ 10°0 #+€0'C €6 L9°STl wxll] €1'10¢ 61D
81°¢ Lo 1LL €8'G «0L°0 $€°0¢ #9%°0 #S¥°0 LL'6 #x0L 87T SLO 61°S1T 81D
#xPL P8 #EP'1 €8'18 —ay #LS'1 LT1E 4 vl LS'L «TSP901 L60 L09TT L1D
vTe 99°0 068L $€0 00'1 SLYE S0°0 6T’ ¥$'6 #xL1°€8E] SLO LTIIT 91D
#+01°0S 9T'1 0568 ++STEL Y0l SEy #x11°C ++0€°0 LS01 #%08°60C1 $6°0 TS6hE SID
#x60°9L 19°0 LY'H8 €1'e 780 LE€E #5860 ) 86 #x91° 00 1 #19°0 €I'1LT vID
#%89° VL 611 098 #4S0°L1 SO'1 9L'LE #L¥0 « TPl 8001 0€'CSE LLO 6T 8%¢€ €1D
x1L'ST or'1 19'LL #+8T'81 £69°0 €0'8¢€ LO0 Lo €8 8T'€TS «0F'1 08°18C [410s)
#xL6 1€ 48! 6C'C6 IL's +€9°0 6L'S¢E %950 6€'1 €9°L LS0EL 9T'1 LT8IT 1o
8I°€l 1 SE8L +81°01 SI'1 wve wo %650 $6'9 #x69'SEVT 101 98°6€C 01D
#%69°8L 0L0 1768 #+070S 8I'1 0€'0% 200 660 0L'8 *PP YL 0’1 06S1¢T 6D
8¢°El 6T'1 SS°L8 20°s ¥8°0 66'6C 01°0 ve'l 95'8 +%€9°€S0Y YTl IL°L1T 8D
19, 01 10°SL 6v'C 9T'1 86°1€ 01°0 OB vr'9 86429 0’1 17°6€T LD
#4387 °6C1 201 9%'98 #x1S°€C 80°1 0r'ce #%69°0 #469' 99°'L 71688 $8°0 L§'90T 9D
#xLT O 91’1 916 #+8T 81 88°0 €roy 8€°0 €6°0 S9°L #xE€6°01L1 LLO 15729t 9]
#%60°19 #97'1 178L $6°¢ «8%°0 $8°1¢ 200~ %671 7L 6€'L0L 60 19°€€C ¥D
81°01 L8°0 0STL 08'C x19°0 6TCE €0 #%09'T 81'8 *STTEIT +CS°0 80081 €D
#+7€ 19 OB 6618 #%00'81 980 €EvE #x90'C #xC0°0 Sv'6 6L7ES #+9€°0 99°TLI (43}
9L'S 0T’ LYSL #xE1°0€ 6L°0 16°6€ #x¥L0 9I'l 798 98°9%9 VTl 9L°€6T D

*s 'q uBIA *S 'q uBdA[ *S 'q uBIA *s 'q uBdA[
(ud) yysray Juerd (3) JySrom PuIN-00 I Juepd saxrds yo rdquiny (3) ,301d ppIL urery o0

‘SIUIUUOITAUD § UT PIJeN[BAd s3dA)0uds3 Jeaym pedaq gy 10§ 3y jueld pue Jysom PUId-000 ;Juerd saxids jo roqunu ¢(3) jord ppIA ureas jo saaouered Oiqe’s L A TIVL

"SU0SEIS SUIMOIS 810T-LT0T PUE L10T-910T Surnp

Egypt. J. Agron. 42, No. 2 (2020)



181

GRAIN YIELD STABILITY OF NEW BREAD WHEAT GENOTYPES (TRITICUM AESTIVUM L.) ...

‘K1oAn0adsar ‘K1j1qeqoid Jo S[9AS] [(°( PUB (O’ I8 SOIUIIDIJIP JUBOYIUSIS OJBIIPUL 4 4

91Tl 96°0 9v'€8 #*xLTCl €0°'1 ELYE 00" #*x6C°0 66°L S9°861 89°0 9°¢6C |RELEN
#%CC 09 #xC1°0 81°8L ST'T LT'T 8Y'€E 170 #x1€°0 oL 1T0ve LLO 90'96¢C [ ISTA
#%50°€9 #%8€°0 9% 0L #x€1°9¢ ¥0°1 88'1¢ 1480 01 99°6 99°Cly 6L°0 96'6¢¢ [ pueqs
#%£9'8¢€1 80 S6'68 #xCCLI L80 8T'S¢E ¥0°0- L9°0 LL'8 0LCTLS SO'T 9L’ 1¥E 891 ©Z1D
w3V EGL €L0 8916 #5SL°T1 0C'l 08°¢e 810 8L0 06°6 #x50°8GG1 140! LOVLT 8¢D
#%87'SS ee'l 798 #x10°T1 oI'l €8'1¢ 6€°0 49! €66 YLLY L0 1L°8¢C LED
LT'LT 66°0 ¥8°9L #xV6'L1 #%E8'1 ¥0°S¢ LEO 060 I€'6 %C0'166 w1 EL'ELT 9¢D
#%78°G¢ 980 £0°€8 09°¢C Il £9°8¢ 01°0 %9670 8Y'L #xCEEILT #%5C0 0T SED
SL0T §80 Sv6 #%C8Cl w60 18°¢C¢ 1T0 €L0 6C°6 0¢° €8y 76°0 0T6vc 1439
L1°0T Lo cI'v8 #x18'CS 6L°0 09°¢ PRA! $9°0 S9L 8¥'LT9 £9°0 6¥'91¢ €€D
evol At Tr8 #*x08°LT 011 8°6C #5791 8I'L 66°L 80°0¢€L ¥6°0 19°8¢¢C (459
#xEV'9S 780 €8°C8 e %*99°1 0L9¢ #%65°0 96°0 SS'8 #%C8'SOE] 1 91°L8T €D
#xCCSY 143! 85°06 *1C°9 14! yeElE #xLT'1 9¢'1 §9°6 00°LEL #Cr'1 go'eee 0€D
#%8€° 1S 90°1 ¥0°SL 25V EPE 9L°0 L6'6€ 200 #6€1 ¥E'6 #%L6°6CPT 71 01°scC 67D
#xOL'LTI1 70'1 9°L8 10701 88°0 (1843 #x[8°0 *87°0 S8'6 oroct #xCS'1 IL°L8T 8¢H
9r'ce 89°0 9%°06 %19'6 %651 £€8'8¢ #%09°0 6C'1 LL'6 *LS'106 #xLS'1 89°LT¢E LTO
#x5P°GS 6¢'1 1618 #6581 %6570 86°C¢E 8¢0 Al 8L #£96°CLOS #%C0°0 L6'1¥CT 97O
#x00'LE 611 8L°68 9L'9 SLO 0L’LE #x78°0 #xb Sl €58 #*%x99°6¥S1 # 'l 06'v¥C 949)
#xCY'09 98°0 8S°16 x79°01 160 8S'1¢ #x10°C #x1€°0 09°6 §9'8¢CL (AN vy'LIT 1443
#xS1'89 9L’0 €078 #xL0'€E #LV'1 18°C¢ r€0 SI'1 L1'8 1Teee 60'1 1Test (X49)
*S 'q uBdA[ *S 'q uBdA *S 'q uBdIN[ *S 'q BRI
adKyouan
(urd) 1y31ey juelq (3) 3ySoM [PUIN-000T Huerd sayids jo roquinN (3) \y01d ppIf urern

o) L A'1dVL

Egypt. J. Agron. 42, No. 2 (2020)



182 KH.A.M. IBRAHIM, A.A. SAID

Regarding plant height, (Table 7) data showed
that majority of genotypes showed the coefficient
of regression values (bi) non-significantly
different from wunity. In contrast, most of
genotypes exhibited significant deviation from
regression (S?di) values from zero. Thus, based
on coefficient of regression most of genotypes
had an average response in all environments.
According to Eberhart & Russell (1966) concept,
5 genotypes viz., G8, G19, G33, and G34 were
considered more stable than the other genotypes.

Conclusion

The  highest-yielding  genotypes  overall
environments were G21 (360.25g), G15 (349.52g)
and G13 (348.29g). In general, the check variety
Gizal 68 gave the highest grain yield (484.62g) at
Sohag Governorate, while the chick variety Shand
1 gave the highest values of grain yield (357.72g)
at New valley Governorate. Hence, shand-1 may
be suitable for agriculture under New Valley
conditions. For grain yield results revealed that
genotypes viz., G13, G21, Giza 168 Shand 1, misr
1 and Sahel 1 showed better general adaptability
across environments, whereas exhibited high
values of grain yield per plot, coefficient of
regression not significantly different from unity
and less values of deviation from regression.
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