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ABSTRACT

INTRODUCTION

Under Egyptian conditions, there is a
great gap between wheat production and
consumption. This gap seems to increase
annually due to population increase as well as
constancy or decrease in the wheat production.
There is an urgemt need to increase the
productivity level of wheat to reduce the food
gap and to minimize importation. Wheat
breeders have to develop a new set of varicties
with higher production. This can obtained
through hybridization and genotypes selec-
tion. Bilgin ef al. (2008) concluded that signi-
ficant differences existed among cultivars,
locations and production through years with
highest variations among characters were
found in grains/spike, spike length and grain
yield. Li et al. (2006) revealed that different
locations and wheat genotypes has had a
significant effect on productive tillers, number

of grains spike, 1000 grain weight and grain
yield. Scveral investigators studied the pro-
ductivity of wheat cultivated varieties and
advanced lines for further improvement of
productivity under different environments
such as, Dessalegn ef ol (2000); Moshref er
al. (2000); Sizhpoosh ef al. (2001); Sabo et al
(2002), Ahmad et al. (2004); Blanco ef al
(2004); Dashtaki er al. (2004), Fufa ef al
(2005); Khalil et al (2005), and Li et ol
(2006).

Correlation and path coefficient
analysis are helpful to the breeder to deter-
mine the relative importance of yield com-
ponents in influencing grain yield. Li, er al
(2006), recorded that the spikes per hectare
and 1000-grain weight had a significant effect
on the yeld He also indicated that the



62 Ag.

contribution of yield components to yield
were spikes per hectare (r=0.93), 1000-grain
weight (r=0.88) and kemels per spike
(r=0.81). On the other hand, Bilgin et dl
(2008) found that grain yield showed positive
and significant correlations with 1000-grain
weight. Large phenotypic correlations bet-
ween grain yield and its components of wheat
were recorded by several breeders (Kishor et
al, 1992, Mishra, and Chandraker 1992;
Cooper et al., 1994; Lombardo et al, 1996;
Salem ef al, 1998; Narwal et al, 1999;
Altinbas ef al,, 2000; Sabo et gl., 2002 and
Blanco et al., 2004)
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Many investigators used the path
analysis to partition phenotypic correlations to
direct and indirect effects Eissa and Awaad
1994; Dokuyucu and Akkaya 1999; (Narwal,
ef al, 1999; Tammam ef g¢l., 2000 and 2003
and El- Marakby, ef al., 2007). Siahpoosh et
al, 2001 showed that seed vield, number of
kemnels per main spike and number of spike-
lets per main spike were the best indices for
increasing grain yield in wheat.

The aim of this investigation was to
evaluate the productivity of some promising
wheat genotypes under Fayoum and Kalubia
environmental conditions.

MATERIALSAND METHODS

Five common wheat cultivars
namely; Giza 164, Sakha 69, Sakha 92, Sids 8
and Sids 9 and thirty promising lines were
used in this study. The lines are considered
pure lines resulted by pedigree selection from
segregating generations of the crosses between
Giza 160, Giza 157 and three Mexican varie-
ties i.e. MD 689/ B/ chere “S”, Bow “S"/YD
“$” /1 ZZ “S” and KvZ // con / pj bg 62 (Tolba,
1994). All genotypes were evaluated for grain
yield and its components under two locations,
ie, the experimental Farm of the Dar El-
Ramad Research Station, Faculty of Agricul-
ture, Fayoum University and Faculty of
Agriculture, Ain Shams University, at Shala-
kan, Kalubia Governorate during 2003/2004
and 2004/2005 seasons. Wheat grains were
sown on 14 and 21 November in the first
growing season and 26 and 24 November in
the second growing season at the two
experimental farms, respectively. Randomized
complete block design was used with three
replications; each replicate consisted of 3 rows
with 2.5 meters in length and 20 cm in
between, The plants were individually spaced
at 10 cm within row. All ordinary cultural
practices of growing wheat in each experi-
mental location were followed as recom-
mended,

At harvesting, 10 guarded plants from
every experimental plot were chosen at

random and the following data of yield and its
components were recarded, ie. number of
spikes/plant, main spike length (cm), number
of spikelets/spike, number of kemnels/spike,
Kemels weight/spike (g), grain yield/plant (g)
and1000-kernel weight (g). ‘

Statistical procedures:-

Analyses of variance for the different
studied genotypes of both seasons under
investigation for the studied two locations
were carried out. Test of homogencity of
variance for both seasons with each location
was made and proved to be mnsigmificant for
yield and its components, accordingly the
combined analysis for the two seasons was
performed within each location (Snedecor and
Cochran, 1992). The differences among
means were tested using least significant
difference (LSD).

Phenotypic correlation coefficient for
all possible pairs of characters was determined
for each location (over the two years) and
partitioning of phenotypic correlation coeffi-
cients to direct and indirect cffects and its
relative importance effects were made by
determining path coefficient analysis using the
method explained and utilized by Dewey and
Lu (1959).
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RESULTS AND DISCUSSION

A- Response of grain yield and its compo-
nents:-

Data in Table {1) show the response
of grain yield and its components to the effect
of locations, genotypes and their interactions
for thirty wheat promising lines and five culti-
vars,

1- Effect of locations:-

Data obtained revealed insignificant
response for grain yield and its components
between the studied two locutions, i.e.
Fayoum and Kalubia (Shalakan). This indica-
tes the environmental conditions under both
locations do not differ much to affect the
performance of the studied wheat lines and
cultivars. It could be considered that the two
locations acts as similar in their effect on
growth and wheat yield. Salem et al (2002)
recorded that the number of studied locations
were not enough to be considered a good
sample, thus, the degree of freedom corres-
ponding to locations was one, which was not
enough to reveal the real differences among
locations which agree with the present study.

2- Effect of wheat genotypes:-

Results in Table (1) show significant
differences among different wheat genotypes
for grain yield and its components, suggesting
the presence of fair amount of genetic varia-
bility,

Data obtained indicates that most of
the promising studied lines show significant
superionty than the cultivated wheat varieties.
This was true for the grain yield and its com-
ponents.

Due to the tested lines, it was appea-
red that line no. 16 was significantly higher
than most of the other tested lines in no. of
spikes/plant, main spike length, no. of spike-
lets/spike, no. of kemels/spike and grain
vield/plant. In addition, lines no. 4 and 17 for
main spike length, lines no. 17, 18, 19, 15 and
4, respectively, for no. of spikelets/spike, as
well as line no.11 for 1000-kemel weight sur-
passed the other studied lines, in this respect.

It could be concluded that the line
10,16 proved higher potentiality of production
than the other studied lines and this may be
due to its ability to produce more spikes/plant,
spike length, spikelets/spike, and no. of ker-
nels/spike. This may be due to its gene action
ability to induce this trend. Khan et ol (2008)
also recorded that wheat genotypes had a
significant effect on productive tillers, number
of grains/spike, and 1000-grain weight and
grain yield. Such variability among different
wheat genotypes for grain yield and its com-
ponents were recorded by many breeders
mvestigators such as, Dessalegn et al. (2000),
Salem ef al. (2002), Ahmad ef al. (2004), Fufa
et al. (2005), Li ef o, (2006) and Bilgin et al
(2008).

3- Effect of locations x wheat genotypes:-

The effects of interaction between
location and wheat genotype were significant
for grain yield and its attributes, indicating that
the genotypes interacted considerably with the
varying locations (Table 1).

Number of spikes/plant shows a
superiority in lines 16 and 20 under Fayoum

location as well as linesl and 16 under
Shalakan one than the other studied lincs as
well as the wheat check cultivars investigated,
which showed the lowest significant no. of
spikes/plant,

The main spike length shows more
significant elongation in lines 17, 20, 4, 24,
lland 16, respectively, under Fayoum con-
ditions as well as line 12 in Shalakan. This
was true in companson with the other siudied
lines as well as the wheat cultivars tested that
produced lesser main spike length.

With respect to number of spikelets/
spike, the great number of spikelets/spike was
in favor of lines no. 19, 20, 11, 15 and 5, res-
pectively, under Fayoum conditions as well as
lines no. 17, 4, 18 and 1, respectively; in
Shalakan in comparison with the other studied
lines as well as the wheat check cultivars.
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Table (1): Performance of wheat genotypes for yield and its components under Fayoum
(F) and Shalakan (Sh) locations (combined analysis of 2003/2004 and
2004/2005seasons).

N o Number of
Number of spikes/plant | Main spike length (cm) gil:lelet:ls;ike

Mean Mean Mean |
Genotypes F Sh ) F Sh ©) F Sh ©) |
1 13.86 | 1733 | 1559 | 1207 | 1288 | 12.48 | 2360 | 2623 ; 2491 |
2 1358 § 1570 | 1464 | 1225 | 14,17 | 1321 § 2399 | 2441 | 2420 }
3 1314 | 1362 | 1338 | 1165 | 1322 | 1244 § 2337 | 2528 | 2432
4 1575} 1511 | 1543 | 1322 | 14.18 | 13,70 § 23,73 | 2697 | 2535 §
5 1454 | 1388 | 1421 | 1294 | 1244 | 12.69 | 2556 | 22.07 | 23.82 |
6
7
8
9

13.73 | 1542 | 1458 | 1091 | 1367 | 1229 | 2311 | 25.18 | 24.14

1188 | 1423 | 13.06 | 10.12 | 11.17 | 1064 | 23.12 | 2150 | 2231 |
13.76 | 16.17 [ 1497 | 1293 | 12.69 | 12.81 | 23.02 | 23.54 | 23.28 |
1145 | 1576 | 13.61 | 12.61 | 1020 | 1141 1 2462 | 2325 | 2394 |
10 13.84 | 1832 | 16.08 | 10.18 | 1140 | 1079 [ 22.68 | 23.00 | 22.34 1
11 1630 | 1402 | 15.16 | 13.13 | 13.53 | 13.33 | 2585 | 23.26 | 24.55 §
12 1460 { 16.60 | 1560 | 10.86 ; 16.06 | 1346 | 23.92 | 2524 | 24.58 |
13 1079 | 1496 | 1288 | 1287 | 12.72 | 12.79 | 2424 | 23.18 | 23.71 |
14 1210 | 1242 § 1226 | 1098 | 1180 | 11394 2333 | 24.18 | 2375 §
15 13.60 | 12.26 | 12.93 | 1241 | 1270 | 12.55 | 2557 | 25.82 | 25.69 |
16 1747 | 17.07 | 17.27 | 13.06 | 13.92 | 1349 | 2524 | 2541 | 2532 |
17 11.18 | 1325 1 1221 | 1361 | 1354 | 13.57 | 2490 | 27.08 | 2599 @
18 1140 | 1172 | 1156 | 12.32 | 1230 | 12.31 | 2470 | 26.57 | 25.63 |
19 12.14 | 1495 | 13.55 | 12.36 | 13.05 | 12.70 | 2652 | 2453 | 25.52 |
20 1760 | 1428 | 1594 | 1337 | 13.02 | 1320 | 2626 | 22.26 | 24.26 |
21 1246 | 13.89 | 13.18 | 11.76 | 12.62 | 12.19 | 24.60 | 2348 | 24.04 |
22 1523 { 1282 [ 1402 [ 11.84 | 13.06 | 12.45 | 23.05 | 2456 | 23.80
23 1341 | 14.19 ) 13.80 | 1198 | 12.07 | 1203 | 21.00 | 2027 | 20.64 §
24 1458 | 1220 | 13.39 § 13.19 | 12.05 | 1262 | 23.87 | 24.11 ] 23.99 |
25 1229 | 1367 | 1298 | 1246 | 12.62 { 12.54 | 2372 | 23.39 | 23.55 §
26 17.08 { 1188 | 1448 | 13.02 ] 13.07 | 13.04 | 2410 | 2440 | 2425 |
27 1453 | 1608 | 1530 | 13.17 | 12.80 | 12.99 | 2477 | 25.27 [ 25.02 |
28 1371 | 1332 1 1351 1 11.80 | 11.19 | 1149 | 2409 | 22.09 | 23.09
29 1394 | 1194 | 1294 { 1248 | 1172 | 12,10 | 2425 | 23.26 | 23.76 ]
30 1122 | 1150 | 1136 | 11.70 | 12.13 | 1191 | 2365 | 23.68 | 23.67
Gizaléd | 11.72 | 12,10 | 1191 | 10.19 | 1177 | 1098 | 2128 | 2122 | 2125
Sakha 69 | 1140 | 1162 [ 11.51 | 10.11 | 1179 | 10.95 { 22.79 | 22.57 | 22.68 |
Sakha92 | 1036 | 11.08 | 10.72 | 10.36 | 11.61 | 10.99 | 21.43 | 2092 | 21.18 |
Sids 8 10.80 | 11.54 | 11.17 | 1031 | 11.47 | 10.89 | 23.19 | 20.70 | 21.95 }
Sids 9 1138 | 1210 [ 1174 | 990 | 1134 | 10.62 | 20.73 | 2221 | 2147
Mean 1334 | 1391 | 1363 | 11.95 | 12.57 | 1226 | 23.82 | 2375 | 23.78 }
18D at 5%: L NS NS NS '
0.63.
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Table (1): Continued.
Characters | Number of kernels/spike| 1000-kernel weight Grain yield /plant ‘
" Mean Mean Mean
Genotypes F Sh (©) F Sh ©) F Sh © |
1 6597 | 7240 | 69.18 | 5520 | 46.50 | 50.85 | 26.99 | 25.76 | 26.38 |
2 7172 | 5440 | 66.06 | 64.84 | 4425 | 54.55 | 2751 | 22.08 | 24.79 |
3 75.88 | 5848 | 67.18 | 46.68 | 3931 | 43.00 | 22.82 | 17.44 | 20.13 §
4 75.11 | 62.64 | 68.88 | 5969 | 47.44 | 53.56 | 3040 | 2507 | 27.73 |
5 7682 | 5549 | 66.15 | 55.06 | 46,57 | 50.82 | 31.18 | 22.17 | 26.68 |
6 63.07 | 6533 | 64.20 | 63.55 | 51.80 | 57.67 [ 27.13 | 2522 | 26.20 |
7 6320 | 54.98 | 59.09 | 4149 | 53.04 | 47.26 | 24.10 | 19.39 | 21.75
8 58.86 | 51.80 | 5533 | 45.21 | 36.72 | 40.97 {2375 | 22.37 | 23.06
9 64.56 | 59.18 | 61.87 1 4440 | 46.00 | 45.20 | 2330 | 19.88 | 2159 |
10 4322 |'55.00 | 49.11 | 53.97 | 4843 | 51.20 | 2371 | 2095 | 2233 |
11 7039 | 56.32 | 63.35 | 70.85 | 56.80 | 63.83 | 32.32 | 24.23 | 2827 |
12 61.37 | 60.39 | 60.88 | 40.85 | 56.09 | 4847 | 23.66 | 23.16 | 23.41 §
13 5434 | 5528 | 54.81 | 58.15 | 4738 | 52.76 | 17.01 | 22.71 | 19.36 |
14 51.06 | 61.17 | 56.11 | 46.53 | 38.44 | 42.48 | 18.55 | 18.97 | 18.76 |
15 5055 | 63.42 | 56.98 | 57.34 | 39.83 | 48.58 [ 2531 [ 23.42 | 2436 |
16 7492 | 66.88 | 70.90 | 68.47 | 49.83 | 50.15 | 3572 [ 27.91 | 31.81 |
17 5523 [ 7091 | 63.07 | 53.89 | 33.23 | 43.56 | 2120 | 24.58 | 22.89 |
18 69.45 | 60.90 | 65.18 | 38.17 | 3625 | 37.21 | 2043 | 23.40 | 21.92 |
19 5630 | 62,96 | 5963 | 44.12 | 4526 | 44.69 | 21.65 | 21.90 | 2177 |
20 6561 | 48.63 | 57.12 | 65.80 | 46.15 | 55.97 | 32.46 | 2393 | 28.19 |
21 56.78 | 64.44 | 60.61 | 45.69 | 42.80 | 44.24 | 2144 | 22.78 | 22.11,
22 50.77 1 7132 | 61.05 | 49.67 | 44.77 | 4722 [ 2148 | 24.75 | 23.11'
23 67.65 | 52.85 | 60.25 | 59.34 | 50.35 | 54.84 | 2698 | 20.93 | 23.95 |
24 45.96 | 5549 | 50.72 | 54.08 | 46.20 | 50.14 | 2494 | 22.12 | 23.53 |
25 | 5475 | 4782 | 5128 | 53.07 | 46.35 | 49.71 | 25.18 | 1934 | 22.26 |
26 66.30 [ 44.67 | 5549 | 46.43 | 54.96 | 50.56 | 24.18 | 18.01 | 21.10 |
27 52.90 | 66.03 | 5947 | 6462 | 4679 | 55.71 | 19.62 | 23.45 | 2154 |
28 52.01 [ 53.52 | 52.77 | 4458 | 30.03 | 41.81 | 17.78 | 18.75 | 1827
29 5577 [ 5533 ] 5555 | 46.10 | 47.60 | 46.85 | 18.45 | 19.35 | 18.90 |
30 6432 | 4945 | 56.89 | 46.83 | 4035 | 4359 | 2057 | 17.74 | 19.15 |
Giza164 | 4437 | 4565 [ 4501 | 39.84 | 40.31 | 40.07 [ 18.15 | 19.05 | 18,60 |
Sakha 69 [ 45.69 | 50.06 | 47.88 | 37.11 | 48.75 | 42.93 | 17.84 | 18.67 | 18.25 |
Sakha 92 | 45.04 | 46.49 | 45.76 | 36.26 | 33.60 | 34.03 | 1852 | 16.89 | 17.70 |
Sids8 | 5124 | 4398 | 4761 | 32.99 | 43.05 | 38.02 | 1670 | 17.87 | 17.29 |
Sids9 | 5513 | 4861 | 52.02 | 4130 | 3223 | 36.77 | 1822 | 19.43 | 18.82 |
Mean | 5949 [ 5693 | 5821 | 50.63 | 44.75 | 47.69 | 2341 | 21.53 | 2247 |
LSD 2t 5%: L NS NS NS !
G 1.66 1.03 087 |
L LXG 234 146 § 123 |
G: Genotypes - L: Locations

Regarding number of kernels/spike,
significant response was observed due to the
interaction of L. X G, showing superiority in
lines 2, 5 and 3, respectively, in Fayoum

conditions and lines 1, 22 and 17, respectively,
in Shalakan conditions in comparison with the |
other lines tested and wheat check cuitivars
that gave lower no. of kemels/spike.
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Results of seed index (1000-kemel
weight) were significantly higher in line 11
especially at Fayoum where this line recorded
the highest 1000-kemel weight of 70.85 g.

Data also in Table (1) revealed that
the line no. 16 in Fayoum and Shalakan
conditions, proved to give the highest and
significant production for grain yield/plant in
comparison with the other tested wheat lines.
The wheat check cultivars were the lowest
ones as compared with both line 16 and the
other lines. With lesser production were found
in Sids 8 and Sakha 92 in Fayoum and
Shalakan locations, respectively. These results
were true in both locations studied.

In respect to the provirus obtained
results, it could be concluded that line 16 is
advisable for the breeders and growers to
obtain more wheat grain yield due to its
superiority in the grain yield and some of its
components under the two different studied
locations. This may be due to its different
ecological conditions. The significance of G x
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E interactions reported in the present study for
bread wheat grain vield and its components,
were also by several investigators
such as Salem et al. (2002) as well as Khalil ef
al. (2005) who said that the cultivar x location
interactions were significant for yield and its
components  indicating inconsistent perfor-
mance of cultivars over locations. Blanco et
al. (2004) reported that significant line x envi-
ronment inferactions suggest that genotype x
environment effects may be important for
grain yield and its component traits. Contrary,
Dessalegn et al. (2000) stated that the effects
of environment and genotypes werc highly
significant but their interaction was non-signi-
ficant.

B- Correlation and both coefficient analysis:-
1- Correlation coefficient:-

Data in Table (2) shows the corre-
lation coefficient between wheat grain vield/
plant and its components for the studied lines
and the cultivated varicties under Fayoum and
Shalakan conditions.

Table (2): Phenotypic correlation coefficients between yield and its components under
Fayoum and Shalakan locations (combined analysis of 2003/2004 and

2004/2005 seasons),
Studied characters Fayoum
X2 X3 X4 X5 X6
Grain yield/plant X1 0.74** 0.50** 0.40* 0.67** | 0.73%*
No. of spikes/plant X2 0.51%+ 0.39* 0.42* 0.64**
Main spike length X3 0.67%* | 0.43** | 0.6]1**
No. of spikelets/spike X4 ' 0.34* 041*
No. of kernels/spike X5 0.43*
1000-kernel weight X6 _
Shalakan

Grain yield/plant X1 0.56%* 0.59%* | 0.60** | 0.73%* 0.26
No. of spikes/plant X2 0.37* 0.28 0.42* 041*
Main spike length X3 0.60** 0.39* 0.34*
No. of spikelets/spike X4 0.72%* -0.02
No. of kernels/spike X5 0.04
1000-kernel weight X6

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

It is obvious that grain yield/plant
exhibited highly correlated at the 1% level
with all yield components at Fayoum except
the r value with no. of spikelets/spike which
was significant at the 5% level. At Shalakan
the r values between grain yield/plant and its
components were highly significant except

with 1000-kermel weight which was insig-

nificant.

Due to the comrelation coefficient

between wheat yield components itself; it was
higher for main spike length x no. of spikelets/
spike followed by no. of spikes/plant and main
spike length with seed index. This was true
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uider Fayoum conditions. Under Shalakan
location the no. of spikelets/spke X no. of
kernels/spike was the highest correlated
followed by the no. of spikelets/spike X main

spike length,

It could be concluded that the wheat
grain yield could be adjusted by the breeders
for increasing through the selection for the
higher no. of spikes/plant as well as no. of
kernels/spike since they acts together with the
more number of spikelets/spike to produce the
higher grain yield/plant as well as the seed

index. Many breeders recorded high positive
significantly correlation between grain yield
and is (Narwal et al, 1999
Altinbas ef al., 2000, Sabo et al,, 2002, Blanco
et al., 2004, Li et al,, 2006, El-Marakby et al,,
2007 and Bilgin er al., 2008).

2- Path coefficient analysis:-

Tables (3 and 4) show the path
coefficient analysis as well as the percentage
of relative importance of wheat yield contrib-
utors under Fayoum and Shalakan conditions.

Table (3): Path coefficient analysis of yield and its components under Fayoum and

Shalakan locations (combined

sis of 2003/2004 and 2004/2005 seasons).

Source of Variation Fayoum Shlakan
1-Number of spikes/plant vs.
Direct effect 0.382 0.207
Indirect effect via main spike length 20,061 0,112
Indirect effect via No. of spikelets/spike 0.018 -0.009
Indirect effect via No. of kemels/spike 0.161 0.229
Indirect effect vial 000-kemel weight 0.239 0.020
Total correlation 0.740 0.560
2-Main spike length vs. :
Direct effect -0.120 0.302
Indirect effect via No. of spikes/plant 0.195 0.077
Indirect effect via No. of pikelets/spike 0.032 -0.019
Ind:rect effect via No. of kemels/spike 0.165 0.213
Indirect effect vial 000-kemel weight 0.228 0.017
Total correlation . 0.500 0.590
3-Number of spikelets/spike vs.
Direct effect 0.047 0.031
Indirect effect via No. of spikes/plant 0.149 0.058
Indirect effect via main spike length -0.080 0.181
Indirect effect via No. of kemels/spike 0.131 0.393
Indirect effect vial 000-kemel weight 0.153 -0.001
Total correlation 0.400 0.600
4-Number of kernels/spike vs.
Direct effect 0.384 0.545
Indirect effect via No. of spikes/plant 0.160 0.087
Indirect effect via main spike length -0.052 0.118
Indirect effect via No. of spikelets/spike 0.016 -0.022
Indirect effect vial 000-kemnel weight 0.161 0.002
Total correlation 0.670 0.730
5-1000 - kernel weight vs.
Direct effect 0.374 0.050
Indirect effect via No. of spikes/plant 0.244 0.085
Indirect effect via main spike length 20.073 0.103
Indirect effect via No. of spikelets/spike 0.019 0.001
Indirect effect via No. of kernels/spike 0.165 0.022
Total correlation 0.730 0.260
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Table (4): Percentage of relative importance (RI %) for yield and its components under
Fayoum and Shalakan locations {(combined analysis of 2003/2004 and

Studled characters

Direct effect

No. of spikes/plant

Main spike length

No. of spikelets/spike

No. of kernels/spike

1000-kernel weight

Indirect effect

(X1) via (X2)

(X1) via (X3)

(X1) via (X4)

(X1) via (X5)

(X2) via (X3)

(X2) via (X4)

(X2) via (X5)

(X3) via (X4)

(X3) via (X5)

(X4) via (X5)

Residual

Due to the total correlation, data in
Table (3) appeared that no. of spikes/plant
(0.740) was the highest under Fayoum
conditions followed by seed index (0.730), no.
of kemels/spike (0.670), main spike length
(0.500) and no. of spikelets/spike (0.400), res-
pectively, Whilst under shalakan conditions it
was no. of kemels/spike (0.730) followed by
no. of spikelets/spike (0.600), main spike
length (0.590), no. of spikes/plant (0.560) and
seed index (0.260), respectively.

The direct effect was positive and
higher on grain yield through no. of kernels/
spike (0.384) as well as no. of spikes/plant
(0.382) and seed index (0.374), respectively,
under Favoum conditions as well as no. of
kemnels/spike  (0.545), main spike length
(0.302) and no. of spikes/plant (0.207), respec-
tively, under Shalakan conditions. Negative
direct effect on grain yield/plant was recorded
by main spike length at Fayoum conditions
and no. of spikelets/spike at Shalakan
conditions. Li ef al (2006) recorded that
spikes per hectare had the highest positive
direct effect on yield (0.853), followed by
kernels/spike  and  1000-grain  weight.

Siahpoosh et al. (2001) reported that seed |
vield, number of kemels per main spike, |
number of spikelets per main spike were the

best indices for increasing grain yield in
wheat. Narwal et al (1999) revealed that
grains per spike and spike length had positive
and large direct effect on grain yield. The
indirect effect for 1000-kernel weight via no.
of spikes/plant (0.244), followed by no. of
spikmlp]ant (0.239) and main spike length
(0.228) via 1000-kernel weight under Fayoum
conditions, as well as, number of spikelets/
spike (0.393) followed by no. of spikes/plant
(0.229) and main spike length (0.213) via no.
of kemels/spike under Shalakan conditions
were positive and high values on grain yield.

The components of grain yield varia-
tion determined directly and jointly in grain
yield for Fayoum and Shalakan locations are
presented in Table (4). It is clear that the 5
traits and their interactions as sources of total
grain yield variations, after sul ing the
residual effects, were responsible for 82.428%
at Fayoum and 71.868% at Shalakan In
Fayoum location, the main sources of grain



Genotype X Environmet Interaction For Yield & Its Components.......

yield varations arranged according to their
importance were: Joint effect of spikes/plant
with 1000-kernel weight (14.122), direct
effect of kemels/spike (11,387%), direct effect
of spikes/plant (11.269%), direct effect of
1000-kernel weight (10.802%), joint effect of
kemels/spike  with  1000-kernel  weight
(9.538%), jomt effect of spikes/plant with
kernels/spike (9.516%) and joint effect of
main spike length with 1000-kemel weight
{4.193%). These main sources are responsible
for about (70.827%) of the variation.

As for Shalakan location, the main
sources in order of importance were: direct
effect of no. of kemels/spike (27.537%), joint
effect of main spike length with kerels/spike
{11.902%), joint effect of spikes/plant with
kernels/spike (9.210%), direct effect of main
spike length (8.455%), joint effect of spikes/

plant with main spike length (4.496%) and the
direct effect of no. of spikes/plant (4.366%).
The main sources contribute for about

(65.966%) of variation.

It could be concluded that the envi-
ronmental conditions prevailing at both loca-
tions excreted their effects on the correlabon
and relative importance of characters con-
tributing to grain yield, since at Fayoum the
important traits werc kemels/spike, spikes/
plant and seed index and their interactions,
while at Shalakan, the important traits were
kemels/spike, main spike length and spikes/
plant and their joint effects. Therefore, it is
advisable for wheat breeders to take into
account to practice selection for the above
traits to isolate high yielding varieties of wheat
.components
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