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RESULTS AND DISCUSSION

A. Effect of Season :

The results of the combined analysis for all the studied traits are
shown in Table (4C). Seasons mean squares were significant for all traits
except biological yield |, straw yield and harvest index indicating that the
mean performance of these traits differed from season to another . Results
in Table (5)represents average of seasons effects on the studied traits . Its
evident that grain yield (tha) , number of kernels per spike , 1000-kernel
weight , harvest index and plant height mean values were significantly
higher in the second season , Whereas the other traits had the highest ones
in the first season . These results indicated that the 1000-kernel weight and
number of kemels per spike are the important components for high
yielding.

B. Effect of Planting Dates (D) :

Planting date mean squares were highly significant for all the studied
traits at separate season as well as the combined analysis (Table 4A 4B
and 4C ) . Also the interaction effect between planting date and seasons
mean squares were significant for all the studied traits except number of
spike per m2 and 1000-kernel weight . Such result indicate the effect of
planting dates was fluctuated from season to another .

The mean values of the studied traits as affected by planting dates ar=
presented ir Table (6) . The highest mean values of the studied traits were
detected when wheat plants were planted in D2 . For the harvest index and

plant height the highest values were obtained when wheat was planted in
D3 .
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This result may be due to the prevailing of favorable temperature and
day length leading to greater vegetative growth . It could be concluded that
D2 sowing date governed growth and consequently yield components of
wheat plant . Moreover growing wheat at D2 gave best results of most
different characters of yield and yield components . Suitable environmental
conditions encourage vegetative growth as well as reproductive organs and
this in turn can explain our findings . In addition , translocation of organic
components from source to sink depends to a large extent on daily changes
in solar radiation and minimum temperature of day and night . However ,
the minimum ones were obtained from sowing wheat in D4 for all the
studied traits except harvest index which obtained from the early sowing
date (D1). Similar results were reported by Samre ez al (1989) , Lauer and
Partridge (1990) , Islam (1990) , Islam (1991) , Dahlke ez al (1993) .

C. Effect of Irrigation Treatments ( [ ):

Irrigation mean squares for all the studied traits were significant in
both seasons as well as the combined analysis (Table 4A , 4B and 4QC) .
This finding reflected that the components of each of these indices

responded to irrigation treatments .

Mean squares for the interaction between urigation treatments and
seasons were found herein to be significant in all characters (Table 4C) .
This finding revealed that these traits responded to irrigation treatments
differently from season to season . The fluctuation of response detected
herein could be due to that both experimental seasons varied in the amount
and distribution of rainfall (Table 2).
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Table (7) presents mean values for all the studied traits in the
combined analysis . Mean values for all studied traits reported in Table (7)
indicated clearly that plants received five irrigations after sowing exhibited
significant increase in all the studied traits compared with those received
one or two irrigations . However significantly decreased mean values for

all the studied traits were detected by using one irrigation .

For number of spikes per m2 ., mean values detected herein
indicated that plants received five irrigations expressed a significant
increase in number of spikes per plant compared with those received one
or two irrigations . This finding hold fairly true . It can be concluded that

the increase in number of available water might be due to the increase in

number of tillers per m2 . These results are agree with those obtained by
Gebeyehou and Knott (1983), Magdadi (1990) and Shalaby ez al (1992) .
On the other hand Dubtez and Bole (1973) reported that number of spikes

per m2 was not significant affected by varying the number of irrigation .

With regard to number of kemnels per spike , the results indicated that
increasing number of irrigation led to a significant increase . The decrease
in number of kernels per spike detected by lowering the level of available
water in the soil reflected the probable effect of deficiency on spike fertility
( Torop and Koryakin 1990 ).
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1000-kemel weight mean values indicated that there was a significant
increase in harvest index by increasing the number of irrigations . Plants
received five irrigations exhibited a significant increase in 1000-kemel
weight compared with one or two irrigations .The lowest value was
detected by one irrigation . The increase in harvest index by increasing the
amount of available water in the soil might be attributed to an increase in
all the metabolism process in the plant which led to increase in dry matter
accumulation in the different plant organs . Similar results were obtained
by Mohamed (1976 ) , Gebeyehou and Knott (1983) , Phiboonwat and
Homdok (1987) , Abd-Mishani and Jafari-Shabesteri (1988) , Gharti-
Chhetr and Lales (1990) , Okuyama and Riede (1991) and Shalaby et a/
(1992) . On the other hand Sharar er af (1989) reported that weight of
1000-kernel of wheat was not significantly affected by varying the number

of irrigations .

Grain yield (tha) was found to be appreciably influenced by the
application of water regime treatments in the combined analysis . Plants
received five irrigations significantly outyielded those received one or two
irrigations . Such increase in grain yield was logically due to the achieved
increase in its components . In addition , Increasing number of irrigations
(five irrigations) decreased the osmotic pressure of soil solution and
consequently increased water and minerals absorption by growing wheat
p'mts. This finding agrees with those obtained by Jana and Sen (1978) ,
Kailasnathan (1986) , Abd-Mishani and Jafari-Shabesteri (1988) , Islam
(1990) , Islam (1991) ,Icbal e: af (1992) , Shalaby et al (1992) .
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Data indicated that a significant increase in straw yield (t/ha) ,
biological yield (t/ha) and plant height mean values were exerted by
increasing the amount of available water in the soil .Also , there was a
progressive and consistent significant increase in straw yield tha by
increasing irrigation number from one > two and five irnigations respectively
. The highest straw yield and biological yield (t/ha) were obtained from
plants received five irrigations . The highest straw yield (/ha) , in fact , 1S
the out product of its main components ,i.e., plant height , stem thickness ,
and number of tillers . Any increase in one or more of such components
without decrease in the others will lead to an increase in straw yield .

Therefore , the increase in straw yield (t/ha) under urigation conditions was

the logical result of the increase in both of number of tillers per m2 and
plant height at similar condition . These results are agree with those
obtained by Jana and Sen (1978) , Abd-Mishani and Jafari-Shabestari
(1988) , Islam’(1990) » Islam (1991) , and Shalaby er ol (1992) . who
reported that increasing soil moisture stress by increasing amount of
available water of the soil irrigation depressed straw and biological yield of

wheat .

Harvest index mean values was found to be increased by increasing
the number of irrigations .These findings go parallel with those presented
by Fischer and Wood (1979) .

Again , the obtained results clearly reflected the great effect of water
deficiency on the mean performances of all the studied traits . This effect ,

also , varied from year to year .
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Generally , plants received five irrigations after sowing expressed the
highest mean values . A gradual depression in mean values parallel to the

decrease in amount of available water in the soil was detected .
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D.Varietal Differences :

Mean squares associated with varietal differences was found herein to
- reach the level of significant in all studied traits in the combined analysis
(Table 4C) . Mean squares for the interaction between varieties and years
were found herein to be significant in all studied traits . This finding
revealed that the tested varieties ranked differently from season to season

in all the studied traits .

Mean performances of the investigated wheat varieties in the

combined analysis are presented in Table (8) . With regard to number of

spikes per m2 | data indicated that there was a significant difference
between varieties, Table (8) .1t is clear that the cultivar Sids 1 had the
highest mean values for all the studied traits except harvest index . While |
some varieties showed lowest values ;1.e., Giza 167 and Sahel 1 for plant
height , straw yield , number of spikes per m2 | biological yield and grain
yields (tha), Giza 164 for number of kemnels per spike , Sakha 8 for 1000-
kernel weight and Sakha 69 for harvest index . Whereas , the variety Sakha
69 gave the highest values for harvest index . For grain yield |, biological
yields (t/ha) , straw yield (t/ha) and number of spikes per m2 | the variety
Sids 1 gave the highest values followed by Sakha 8 and then by Sakha 69 .
In this connection it could be concluded that these results are quite
expected  since the tested varieties had some differences in their genetic
stracture . Similar results were reported by Fatih (1987) , Musaviun and
Ehdaie (1987) and Bhavsar ef a/. (1996a) .
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E. Effect of Interaction Between Planting Date and
Irrigation Treatments (D X 1) :

Mean squares associated with interaction effect between planting date
and number of irrigation treatments were found herein to reach the level of
significance for all studied traits (Table 4A , 4B and 4C), and that was true
in both seasons and their combined analysis . This results revealed that the
effect of planting dates differed at various irrigation treatments , on the
other words , the effect of planting dates differed in their response to

available soil moisture .

Table (9) showed the mean values of wheat yields and its components
as affected by the interaction between planting date and number of
irrigation treatments in the combined analysis .It is clear that the D2

(10/11) and five irrigation’s treatment expressed significantly increased of

number of spikes per m2 , 1000-kemel wéight , number of kernels per
spike and biological yield followed by the effect of interaction between D3
(25/11) and five irrigation’s treatment . However , the lowest values of
these traits were detected from effect of interaction between D4 (late of

planting date 10/12) and one wrrigation treatment .

For straw yield (t/ha) the highest value was detected from D1 (first
planting date 25/10) and five irrigation’s treatment followed by effect
between D2 (the second planting oate) and five umigations treatment .
Suitable environmental conditions encourage vegetative growth as well as
reproductive organs can explan our finding . For plant height the highest
mean values were detected from effect of interaction between D3 and the
three imgations treatment and D2 and one the irrigation treatment .
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Meanwhile the highest value of harvest index was recorded from
effect of interaction between D3 and five mrrigation treatment . However,
the lowest ones for straw yield and plant height were recorded from D4

and one irrigation treatment .

For grain yield (t/ha) , the highest value was obtained from effect of
interaction between D2 and five irmigation’s treatment , but without
superiority than effect of interaction between D3 and five irrigation’s
treatment . Also , the lowest one was detected by effect of interaction
between D4 and one irrigation treatment . This result may be attributed to
decreased the osmotic pressure of soil solution and consequently increased
water and minerals absorption by growing wheat plant when increasing
number of irrigation’s . This finding agrees with those obtained by Islam
(1990) , Islam (1991) , Bouzerzour and Oudina (1990) .

The effect of interaction between planting date , urigation treatments

and seasons was significant for all the studied traits except number of

spikes per m2 (Table 4C) . This result may be due to the unstable effect of

the interaction of planting dates and number of irrigation treatments .
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F. Effect of Interaction Between Cultivars and Planting
Date (CX D):

Mean square associated with interaction between wheat cultivars and
planting date was found herein to reach sigmficance level for all the studied
traits (Table 4A 4B and 4C), and that was true in both seasons as well as
the combined analysis . The result reveal that the tested cultivars different
rank at various planting dates . Generally , the most cultivars gave the
highest values at D2 for all studied traits . However , the lowest ones were
detected at the late planting (10/12) . Table (10) indicates the mean values
of wheat yields and its components as affected by interaction between

cultivars and planting date .

" The highest value of. number of spikes per mZ was obtained when
Sids 1 cultivar, sown in D2 , However , the lowest value for this trait was
obtained from sowing Giza 164 cultivar in 10 / 12 (D4) late planting .The
maximum values of number of kernels per spike were 40.70 , 40.27 , and
40.17 obtained by Sids 1 when sowing at 25/10,25/11 , and 10/11 (D1,
D3, D2 ) respectively . Whereas , Giza 163 gave the minimum value for
this character at late planting date (D4) .

The highest values of 1000-kernel weight were detected by Sids 1 at
the first , second and third planting dates (D1,D2,and D3) . However the
lowest one was detected by Gemmiza 1 at late of planting (D4) .

The Sids 1 cultivar had the highest values for grain yield t/ha at the
second , third and first planting dates (D2 , D3, and D1) . However the
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lowest ones were obtained from Giza 167 and Sahel 1 at late of planting
(D4) .

Sids 1 gave the highest values of biological and straw yield t/ha at the
first planting date followed by Sids 1 at second sowing date (D2) . This
result might be attributed to the long day led to short growth habit in the
later sowing date , such condition induces wheat plants to flowering
,maturity and limited the growth attributes . On the other hand , the lowest
ones were detected from Giza 167 and Sahel 1 at late of planting (D4) .

For plant height, the highest values were recorded by Giza 164 and
Sids 1 at the third planting date , and Giza 163 at the second sowing date.
However , the lowest ones were detected by Giza 167 and Sahel 1 at the
later sowing date (D4). For harvest index the highest value was recorded
by Giza 167 at the third planting date . However the lowest one was
detected by Sahel 1 at the first planting date .

Significant mean squares of interaction between cultivars , sowing

date and season were detected for all traits except number of spikes per m2
(Table 4C) . This result may due to the fluctuated of this effect of cultivars

and planting dates from season to another .
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G. Effect of Interaction Between Cultivars and

Irrigation Treatments (C X [):

Mean squares associated with interaction between cultivars and the
number of irrigation were significant for all the studied traits except
plant height (Table - 4A and B), and was true in both seasons as well as
the combined analysis . This result revealed that the tested cultivars
differentially ranked at various irrigation treatments . In other words ,
the tested cultivars differed in their response to the available soil
moisture . As mentioned before plants received five irrigations after
sowing expressed in all cultivars the highest mean values for all traits
(Table 11) .

Concerning number of spikes per m2 , the combined data over two

seasons showed that increasing number of irrigation of all cultivars
significantly increased the number of spikes per m2 . Thus the higher

number of spikes per m2 was obtained from Sids 1 when received five
irigations followed by Sakha 8 at the same irrigation treatment .
However the lowest ones were detected by cultivars Giza 164 , Giza

167 and Sahel 1 by five irrigations treatment .

As shown in Table (11) number of kemels per spikes was
60nsiderably affected by the interaction effect of wheat cultivars and
number of fmigation treatments . The obtained results showed that
increasing mean valves b: increasmg number of imgation treatments in
all cultivars . The highest values were recorded by Sids 1 followed by
Sakha 8 at five irrigations treatment . However , the lowest ones were
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recorded by Giza 163 and Sahel 1 when received one irrigation after
sowing .

Concerning 1000-kernel weight the combined data over two
seasons showed that highest mean values were recorded by Sids 1
followed by Giza 164 at five irrigations treatment . On the other hand ,
the three cultivars Gemmiza 1 , Giza 164 | and Sahel 1 expressed the
lowest ones for this trait .

Data presented in Table (11 ) cleared that grain yield t/ha was
significantly affected by cultivars X number of irrigation treatments . It
1s observed that under the tested wheat cultivars , grain yield was
noticeably increased by increasing irrigation numbers . Each cultivar ,
the higher number of irrigation’s (five irrigations after sowing ) produced
higher grain yield comparing one or two irrigation’s after sowing . Also
the highest value of grain yield was achieved by Sids 1 followed by
Sakha 8 and then by Giza 164 at five irmrigation’s after sowing .The
superiority of Sids 1 , Sakha 8 and Giza 164 might be refereed to its
maximized yield components . Moreover this findings may be related to
genetical differences between cultivars (Jana and Sen 1978
Kailasnathan 1986 , and Okuyama and Riede 1991 ) .

Data presented in Table (11) cleared that biological and straw
yields tha was significantly affected by effect of interaction between
cultivars and the number of irrigation treatments . The highest mean
values were recorded by Sids 1 followed by Sakha 8 and then by Giza
164 at five imigation’s . However the lowest ones were recorded by
Gi.:a 167 and Sahel 1 at one irrigation after sowing . Under each cultivar
the higher irrigation numbers produced the higher biological yield t/ha .
This result may be due to high number of stems per m2 and high plant
height .
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For plant height the highest values were recorded by Giza 163,
Giza 164 and Sids 1 at one or two irrigation treatments and Gemmiza 1
at two irrigation’s after sowing . However the lowest ones were

recorded by Giza 167 and Sahel 1 at five irrigation’s after sowing .

For harvest index , the highest value was recorded by Sakha 8 at
five irrigation’s after sowing .However the lowest value was detected by
Giza 163 at one irrigation treatment “The effect of interaction between
cultivar , number of irrigation and seasons Wwas significant for all the
studied traits (Table 4B ) . This indicated the changeable effect of
interaction between cultivar and number of irrigation’s for these

characters from season to another .

4. Effect of Interaction Between Planting Date,
Irrigation Treatments and Cultivars (D X IX C):

Mean squares associated with interaction between wheat cultivars
planting date and irngation treatments were significant for ail the
studied traits except number of spikes per m2 | in the combined analysis
(Table 4A and B) . The cultivar Sids 1 expressed the highest values of
grain yield t/ha at the different planting dates by one irrigation after
sowing compared with other cultivars . Also the cultivar Sids 1 gave the
highest mean values of grain yield t/ha in different planting dates with
five irrigation after sowing . “Vhile the highest mean value was recorded
by Sids 1 in the second planting datc (10/11) with five irrigations after
sowing (Table 12) . This was expected since drought stress during grain
filling may effect greatly amount of photosynthates i the grain . In
addition this is to be expected since average 1000-kemnel weight and
number of kernels per spike .
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However the lowest mean values of grain yield t/ha were recorded
by Giza 163 and Sahel 1 at the fourth planting dates ( D4 10/12) and one
irrigation after sowing but without significant differences of those
recorded by Gemmiza 1, Giza 163, Sakha 8 , Sakha 69 and Giza 167
in fourth planting date with one irrigation after sowing and Sahel 1 in the

third planting date with one irrigation after sowing .

Concerning number of kemels per spike , the combined data over
two seasons showed that Sids 1 recorded the highest mean value when
plants received five irrgation’s (Table 12) under all cultivars at

different planting dates .

In different planting dates , increasing number of irrigation’s let to
a significant increase in number of grains per spike . Again , the
decrease in number of kernels per spike detected herein by lowenng the
level of available water in the soil reflected the probable effect of
deficiency on spike fertility (Torop and Koryahin 1990) . The lowest
mean values were recorded by cultivars Giza 163 and Gemmiza 1 when
plants received one irrigation after sowing at fourth planting date of
Sakha 69 in the second planting date (Table 12) . ( Islam 1990 , Saini
and Gautan 1990 and Islam 1991 ).

As shown in Table (12) , biological yield was considerable
affe_ied by the interaction effect of wheat cultivars , planting dates and
number of irrigation treatments . The obtained results showed that Sids 1
had the highest biological yield at first planting date with five imigation’s
but without superiority of Sids 1 at the second planting date with five
irrigation’s . However lowest values of biological yield were recorded
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by Sahel 1 , Giza 164 at fourth planting date with one irrigation after
sowing.

For straw yield the highest mean value was detected by Sids 1 at
the first planting date with five irngations after sowing , followed by
Sids 1 at the second and third planting dates with five irrigation’s
treatment . However , the lowest ones were recorded by Giza 167 and

Sahel 1 at fourth planting date with one irrigation after sowing .

For plant height, the highest values were recorded by Sids 1,
Sakha 69 and Giza 164 at the third planting date with one irrigation
after sowing . However , the lowest one was recorded by Sahel 1 at the

second planting date with five irrigation’s treatment (Table 12) .

Significant effect of interaction between cultivars, planting dates ,
irmgation regime and seasons was obtained for all the studied traits
except the number of spikes per m2 (Table 4 B) . This result indicated
the fluctuated of this effect from year to another .

Concerning 1000-kemnel weight , the highest mean values were
recorded by Sids 1 at the first , second and third planting dates , Sakha
69 at the first and second planting dates , Sakha 8 at the first planting
dates and Giza 164 and Gemmiza 1 at the second and third planting
dates when plants received five irrigations after sowing . However the
lowest ones were recorded by Gemmiza 1 , Giza 164 , Sakh: 8 and Giza
167 at fourth planting date when received five imgation’s ( Table 12) .
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For harvest index the highest values were recorded by Sakha 8 at
fourth planting date with received five irrigation’s after sowing followed
by Sakha 8 at second planting date when plants received five irrigation’s
. However the lowest one was detected by Sakha 69 at first planting
date with five irrigation’s after sowing , Sakha 69 at fourth planting date
with two irmigation’s after sowing and by Sakha 8 at fourth planting date
with one irrigation (Table 12) .
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I. Stability Analysis :

Mean squares of environments , genotypes and genotypes X
environments interaction were significant for all traits (Table 13) .
Significant mean squares for environments was detected for all traits,
indicating that the performance of these traits differed from environment to
another . Significant varieties and varieties X environment interaction were
detected , revealing that varieties carried genes with different additive and
additive X additive effects which seemed to be inconstant from
environment to another . These results emphasize that the environments
had stress and non-stress conditions . The significance of varieties X
environments interaction is in agreerﬁent with Sharma and Nanda (1985) ,
Sayed (1987) , Fatih (1987) , Gullord and Aastveit (1987), Ghandorah
(1989), Sariah et al (1990) , and Bhavsar et al (1996) .

Eberhart and Russell Model (1966)

This mc;del provides a mean of partitioning the genotype
environmental interaction for each variety into two parts : (1) The vanation
due to the response of the variety to varying environmental index ( sum of
squares due to regression ) . (2) The unexplainable deviation from the
regression on the environmental index . They added that a stable prefered
variety would have approximately :
1-bi=1.0
2-82d4=0.0
3- A high mean yield

Differences among variety mean values were statistically significant
for all the studied traits . This results not only the amount of variability that
existed among environments but also the presence or genetic variability
among genotypes included in the study .




63

Data in Table (15) showed that the linear response of environment
was significant for all the studied traits , consequently , the regression
coefficient (bi) of seed yield on the environmental index and deviation
from regression mean squares (s2d) pooled over the 24 environments

were calculated for each variety are presented in Table (15) .

Significant varieties X environments linear was detected for all
the studied traits Table (15) . This indicated that the differences among
varieties for their regression on the estimate the (bi) values when this
interaction is significant . Pooled deviations mean squares were
significant suggesting linear regressions also assume importance

considering deviation mean squares for individual variety deviation .

Mean square for individual variety was significant except for
deviation squares due to cultivar Gemmiza 1 , Sakha 8 , Sakha 69 , Giza
167 and Sahel 1 for number of spikes per m2 , variety Giza 167 for
straw yield and vanety Giza 163 and Giza 164 for plant height whereas

insignificant ones were detected . This result indicated that the high
stability for the previous cultivars .

According to Langer ef al (1979), the regression coefficient is a
measure of respor.e to varying environments . Backer et al (1982)

regarded s2d for deviation from regression to be the most appropriate
criterion for measuring phenotypic stability to micro changes in the
environment while the regression coefficient would indicate the response
to the major feature of the environment . The variation in regression
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coefficients indicates that eight cultivars had different response to
environmental changes .

Ideally , a cultivar would be adapted to all environments (bidid

not differ significantly from unity ) , stable (s2d did not differ
significantly from zero) and had above yielding ability particularly for a
given production area . The highest yielding cultivars were Sids 1,
followed by Sakha 8 and then Giza 163, Gemmiza 1 and Sakha 69 .
Also . the bi values for the above mentioned cultivars were not

significantly from unity (Table 14).

The minimum deviation from regression mean squares (s2d)
pooled over 24 environments were obtained for Giza 163, Gemmiza 1 ,

Giza 164 , and Sakha 69 followed Sids 1 while Sakha 8 had the highest

s2d _ These results revealed that the mention cultivars except Sakha 8
were more stable than the others under the environments study .
According to Eberhart and Russell (1966), these cultivars were more
stable than others under the environments studied . Also , these cultivars
might be considered as a stable and desired cultivars because there
performance was outstanding . Therefore , it could be used in breeding
programs in this respect . At the same times , the other cultivars had
undesired stability parameters .

Results of stability for number of spikes per m2 presented in
Table (14) showed that values of regression coefficient (bi) were not
significant all cultivars except Sakha 8 and Sakha 69 . Whereas values

of deviation from regression (s2d) were significant for all cultivars

except Gizal63,Gizal643ndSidsl,revmlingtheimportameofszd
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parameter in measuring the stability of performance of the eight wheat
cultivars . Such results suggested that cultivars exhibited general
adaptability to the most environments under study for that trait . But we
take into account the magnitude of s2d and the two other stability
parameters ( X and bi ), it is evident that , the cultivar Gemmiza 1 was
the almost having the lowest s2d value it is bering the more stable
cultivars for this trait . For the two cultivars Giza 163 and Sids 1 had
high values for s2d , suggesting that both cultivars are being as
moderately to low stable ones . On the other hand , the significant bi and
low s2d for Sakha 8 and Sakha 69 show that this type 1s perform

relatively better under favorable environments .

Regarding number of kemels per spike results of stability
parameters Table (14) showed that all cultivars had non significant
values for bi from unity and variable significant values for s2d .The
highest number of kernels per spike were recorded by Sids 1 and Sakha
8 , while the deviation from regression s2d were significant , therefore

they are considered as adapted but characterized by specific instability .

Considering all stability parameters it is appeared that , the most
desirable cultivars are Gemmiza 1 , Giza 163 and Sakha 69 . Such they
had as shown , high mean performance and low magnitude of variability

as compared with other cultivars .

Regression coefficient values of 1000-kernel weight Table (14)
did not significantly from unity for all cultivars except Giza 163 , Giza
164 and Giza 167 . Meanwhile their deviation from linear regression
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were significant for Gemmiza 1 and Giza 167 . Therefore the Sakha 8 ,
Sakha 69 , Sahel 1 and Sids 1 had more stable for most environments

used in this investigation .

For biological yield t/ha , the stable performing cultivars were
Giza 163 , Giza 16«4L and Sakha 8 . Also for straw yield t/ha the cultivar
Sakha 69 exhibited more stable for this trait . Meanwhile , the Giza 163
expressed more stable over all environments for plant height . Also the
three cultivars Giza 164 , Sakha 69 and Giza 167 expressed more
stability for harvest index.
Finally , there is a need to test these cultivars in a more diverse and
wider range of locations and agricultural treatments to confirm its

conclusion .
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J. Correlation and Path Coefficient Analysis

Table (16) shows that values of simple correlation coefficient
between different characters . Highly significant and positive association
were obtained between grain yield and each of number of spikes / m2,
number of kernels / spike , 1000-kernel weight , straw yield , biological
yield and harvest index . Therefore , selection for higher number of
spikes , or number of kernels / spike , and / or heavy seed index ,
biological yield , straw yield and higher harvest index is more effective
for obtaining new higher yielding strains . Ahmed (1972), Ibraheim et al
(1974) and Somnprach (1988) concluded that number of kemels per
spike is the one of the main yield components which might improve

directly the yielding ability in new varieties .

Highly significant positive correlation coefficient was found

between number of spikes / mZ and each of number of kernels/spike ,
1000-kernel weight , biological yield , straw yield and harvest index .
Highly significant correlation coefficient was detected between number
of kemels/spike and each of 1000-kernel weight , biological yield ,
straw yield, harvest index and plant height . The same trend was

previously reported by Shanahan et a/ 1984 .

Significant positive correlation coefficient between 1000-kemel
weight and each of biological yield , straw yield harvést index arnd plant
height . Also significant positive correlation coefficient between
biological yie.d and each of straw yield and harvest index . However
significant negative correlation coefficient between straw yield and
harvest index (Ahmed and Rashid 1992 ) .
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Partitioning of simple correlation coefficient between grain yield

and its components i.e number of spikes /m2 , number of kernels per
spike and 1000-kernel weight are presented in Table (17) .1000-kernel
weight proned to high direct effect followed by both number of spikes /

m2 and number of kemnels /spike . Also, the results showed that the

indirect effect of number of kernels / spike through 1000-kernel weight
and number of spikes /m2 through 1000-kernel weight . These results

revealed that the most important sources of variation for plant yield in
dedcending order were 1) the direct effect of 1000-kernel weight ,
number of spikes / plant and number of kernels / spike respectively . 2)
the indirect effects of number of kernels / spike through 1000-kernel
weight and number of spikes throught 1000-kemnel weight .

The coefficient of determination were calculated for the direct and
indirect effects of the three yield factors studied and transformed into
percentages in order to evaluate these factors as to their importance as
sources of variation in plant yield . The components in percent for grain
yield vanation over all environments are presented in Table (18) . From
this table , it could be concluded that the most important sources of

vaniation in plant yield are :

The direct effect of 1000-kemel w- ight followed by indirect effect
of number of kemels / spike through 1000-kernel weight and indirect
effect of number of spikes /mZ through 1000-kemel weight . The three
previous sources account for approximately 55.62 of grain yield
variation . While |, the direct effect of number of spikes /m and number
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of kemels per spike account for approximatly 18.69 of grain yield
variation . In this connection Bhowmik et a/ (1989) found that the most
important sources of variation in plant yield were the direct effect of
number of spikes / m2 , 1000-kernel weight and spike length . On the
other hand Sayed and Al-Sayad (1983 ) reported that 1000-kernel
weight had the largest direct effect on grain yield .
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Table (17) : Path coefficient analysis for yield , and yield components .

Number of  Number of 1000-kernel  Correlation
Character spikessm2  kemels/spike  weight coefficients
Number of spikes/m?2 0.3076 0.1458 0.2564 0.71**
Number of kernels/spike 0.1476 0.3038 0.2984 0.75%*
1000-kernel weight 0.1692 0.1944 0.4662 0.83**
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Table (18) : The components in percent for grain yield variation .

Source of Variation Coefficient of Percentage
determination contributed

Number of spike /m2 0.0946 9.46

Number of kernels / spike 0.0922 923

1000-kernel weight 02173 21.73

Number of spikes /m2 X Number of 0.0897 8.97

kernels / spike

Number of spikes /m2 X 1000-kernel 0.1577 15.77

weight

Number of kernels /spike X 1000- 0.1812 18.12

kemel weight

Residual factors 0.1671 16.71

Total 1.00 100




