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ABSTRACT

This study was conducted at Res. farm of Shandaweel Agric. Res. station,
Agric. Res. Cen. (ARC) Egypt, during the period of 2001/2002 - 2003/2004 seasons,
to estimates of phenotypic, genotypic correlations and path coefficient analysis in five
bread wheat genotypes, Fi hybrids and three F; populations under two treatments of
irrigation {(normal and drought stress).

The resuits showed that grain yield/plant had positive and significant
correlations with each of number of spikes / plant, 100 kernel weight, plant height and
days to maturity under the two treatments of irrigation in the parents and Fy hybrids for
both magnitudes of correlations. Meanwhile, in the F; populations grain yield / piant
showed varied values of correlations from positive and significant to insignificant in
both phenotypic and genotypic correlations according fo cross with previous traits.
Similarly, phenotypic and genotypic correlations between grain yield / plant and each
of number of kernels / spike and days to heading were negative in the parents only
under normal irrigation, while the relationships of these traits was positive in the F4
hybrids under the two treatments of irrigation.

Also, the results revealed that number of spikes / plant had positive and
significant correlation with each of 100 kemnel weigh! and days {o maturity in the
parents under the two irrigation treatments and positive insignificant correlations with
each of plant height and days to heading in all studied genotypes under the irrigation
treatments, while it showed negative and significant correlations with number of
kernels / spike in the parents and in the F2 populations of crasses No 2 (p2 x pa) and
No 3 (pa X ps} .

The phenotypic and genotypic comrrelations were positive and significant
between number of kernels / spike and each of kernel weight and number of days to
heading in the parents under normal irrigation and in the F, hybrids with kernel weight
and plant height. Meanwhile, in the F; generations the refationships differed from
positive to negative correlations according to population.

Also, the relationships between 100 kernei weight and each of plant height,
days to heading and days to maturity varied from posilive to negative significant or
insignificant according to genotypes and irrigation treatments. Plant height revealed
positive correlations with days to heading in the parents and F+ hybrids under the two
irrigation treatments and cross No 1 (P: x Py) in the F; generation under drought
stress only.

Days to heading showed negative correlations with days to maturity in the
parents and in the Fs hybrids under normal irrigation, while had positive and significant
correlations under drought stress with all studied generations.

Path coefficient analysis under normal irrigation showed that grain yield was
directly affacted by number of karnels / spike in all studied generations and number of
spikes / plant in the (Fihybrids and cross No3 in F2 population). Meanwhile, under
drought stress , grain yield was affected directly by number of spikes / plant in the
parents and in the F; population of cross No3, number of kernels / spike in the in the
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F2 populations of crosses No 1 and 2 and 100 kemnel weight in the parents and in F»

population of cross No 2.
These results revealed that selection for lines having high number of spikes,

number of kernels / spike and heavy kerne! weight will result in lines having high
yielding ability.
INTRODUCTION

Grain yield in wheat (Triticum aestivum L.} is a complex quantitative
character. It is the final expression and contributions of its cornponents. Yield
or some of its components (number of spikes / plant, number of kemnels /
spike and kernel weight) can’t be used as criteria for selection since their
heritability values are low and display wide fluctuations as a result of their
interaction with the environmental conditions (Grafius 1956 and Paroda and
Joshi 1970).

Many investigators studied phenotypic and genoctypic correlations
using path coefficient analysis. Fonseca and Patterson (1968), revealed that
grain yield had a positive simple correlation with each of number of spikes,
kernels/spike and kernel weight with values 0.708, 0.178 and 0.400,
respectively. The direct effect of number of spikes on grain yield was positive
and highly significant (0.976), while, the indirect effect via number of kernels
! spike was negative (-0.347). The direct effect for number of kernels/spike
was positive and significant (0.718), but the indirect effect via number of
spikes was negative (-0.470). The direct effect for kemel weight on yield was
positive and non-significant (0.314), as the indirect effect via number of
spikes was positive (0.230), being small and negative effect via number of
kernels/spike.

Parcda and Joshi (1970) reported that 1000 kemnel weight was
genetically associated with grain yield / plant, whereas number of kernels /
spike and number of spikes / plant were negatively associated with all studied
characters at genotypic level. Path coefficient analysis revealed high direct
and positive effect of all yield components except, number of kernels / spike
which showed negative direct effect. Meanwhile, Yunus and Parada (1982),
Kumar and Chowdhury (1986), El-Sayed (1990) and Eissa and Awad (1994},
concluded that number of spikes / plant, number of kernels / spike and 1000
kernel weight were the most important components of wheat grain yield.

Joshi el. al. (1982), Kamboj and Mani (1983) Loffler ef. al. (1985} and
Zakria (2004) showed that genotypic and phenotypic correlation between
plant height and grain yield per plant were negative and non-significant. On
the other hand, Sinha and Sharma (1979) recorded positive and significant
correlation between grain yield and plant height. The correlation coefficients
between plant height and each of number of effective tillers, number of grains
per spike and 1000 grain weight were positive and significant. Although
Karrar (1980) showed that the phenotypic and genotypic comelations
between plant height and each of grain yield, number of kernels per spike
and 1000 kernel weight were negative and significant, grain yield had positive
and significant phenotypic and genotypic correlations with each of number of
spikes / plant, number of kernels /spike, 1000 kernel weight and days to
heading. Moreover, Ehadaie and Waines {1989}, Busch and Rauch (1993)
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and Tammam et. al. {2000) reported that grain yield had positive correlation
with each of days to heading, number of spikes / plant, number of kernels /
spike in the F, and only for genotypic ievel in the parents and F, populations,
and with 1000 kernel weight in the parents and for genotypic correlation in the
F, populations. Mitkees et al. (1992) and El-Banna and Basha (1994) found
that the direct effect of number of spikes on grain yield was (0.797), however
the indirect effect via kernels /spike or via kernel weight were relatively low.
The direct effect of number of kernels/spike was {0.301) and the indirect
effect via 1000 kernel weight was low (0.094), compared with that via number
of spikes / m? (0.580). Meanwhile, 1000 kernel weight showed low direct
effect (0.180) and the indirect effect via number of spikes / m® was (0.218)
and via kernels/ spike was (0.263). Also, the results of Tammam ef. al. (2000)
indicated that the path coefficient analysis showed that grain yield was
affected directly by number of spikes /plant, number of kernels / spike and
1000 kerne! weight in both phenotypic and genotypic correlations.

The present investigation devoted to estimate the relationships
between grain yield / plant and each of number of spikes / plant, number of
kernels / spike, kernel weight, plant height, days to heading and days maturity
under two water regimes. In addition, the relationships would be partitioned to
the direct and indirect effect for number of spikes / plant, number of kernels /
spikes, kernel weight and plant height on yield. The study involved parents,
F.'s and three F; popuiations.

MATERIALS AND METHODS

The field work cf this study was conducted at Shandaweel
Agricultural Research station, Agricultural Research Center (ARC), Egypt.
Five different bread wheat genotypes representing a wide range of genetic
variability were used during the three successive growing seasons
(20012002, 2002/2003 and 2003 / 2004). Name and pedigree of the five
parental genctypes are presented in Table (1).

Table (1): Name and pedigree of the five tested parental genotypes.

NO Name and pedigree
P1 T. aest/kal. Bb (cno. Chr/OM / Gall s/ Sa 42.
P2 Yacora Rojo.

P3 Sakha 69.

P4 Fto (W711) Imuris.

P5 HD 2501.

In 2001/2002 season, crosses were made to produce three hybrids
namely Pyx P2, P3 x Py and P4 x Ps. In 2002/2003, each of the parents and
the three F, hybrids were grown in one row 1m long and 30 cm. a part, to
produce F, generations and at the same time, the three F;'s were
reconstructed. In 2003/2004, the parents and their respective F; and F;
generations were grown in a randomized complete block design {RCBD) with
four replications according to Steel and Torrie {1580), under two different
water regimes, i.e. normal irrigation (6 irrigation), and water stress (3
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irrigations). Each genotype of the parents and the 3 F, hybrids were sown in
one row, while each of the 3 F; crosses were seeded in six rows in each
replicate. The row was 3.0 m long and 16 cm between plants and the rows
were 30 cm. apart. Data were collected on ten random competitive plants of
parents and F; hybrids and from F; generations forty plants from each
replicate to determine number of days to heading (HD}, number of days to
physiological maturity (MD), pfant height {PL.H), number of spikes/plant
(No.5/P), number of kernels / spike (No.Kfs), 100 kernel weight (100 K.wt)
and grain yield /plant {G.y/pl.}. To perform statistical analysis, 5 parents and 3
F, hybrids were analyzed together while the three F, populations were
separately analyzed. The analysis of variance and covariance of the seven
traits and their combinations were calculated as reported by Steel and Torrie
(1980), aiming to estimate phenotypic and genotypic correlations ( rp, and ry ),
respectively for every population under the two water regimes.

Path ceefficient analyses were performed according to Wright( 1934)
and similarly to those applied by Dewey and Lu (1959), Durate and Adams
{1972) and Sidwell et al (1976).
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Figure( 1): illustrates a flow chart representing the path coefficients and
correlations between grain yield / plant and each of number
of spikes / plant, number of kernels / spike,100 kernel weight
and plant height.

Finally assuming one unit vaniance, the following equation was used
to compute coefficient of determination of the suggested modal to evaluate
the relative importance of yield components, the interaction and the non-
estimated factors Py (Residual value) deviates components of variation due
to one estimated factors
P 24P 24P 24P 42r12P P +2r13P, P3+2r14P; P (+2r23P,P +2r24P,P +2r34P;
P4+P0=1
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RESULTS AND DISCUSSION

1-Correlation studies:-

In order to detect the suitable plant characters that can be used by
breeders as criteria for selection under normal and water stress conditions,
the phenotypic and genotypic correlation coefficients among various
characters were estimated on parents, F; hybrids and F, populations (Table 2
and 3). The significant relationships (correlations) among yield components
can illustrate the influence of its genetic make up (Yunus and Paroda 1982).

Phenotypic and genotypic correlation coefficients between grain yield
and number of spikes / plant (Tabies 2 and 3) was significantly positive under
the two irrigation treatments for parents, Fy and the three F, populations
except for the phenotypic correlation of F2 population of cross No. 3 under
water stress condition. The genotypic correlation under normal condition for
population derived from cross No.3 (Psx Ps) couldn't reach the significant
level (r= 0.02), while, it was significantly negative under water stress
conditions (ry=-0.70%). similar resuits were obtained by Zakria (2004).

The phenotypic and genotypic correlation coefficients between grain
yield and number kernels /spike under normal irrigation (Table 2} were
positive and significant for 3 crosses in the F; and F; and they were negative
in the parents and significant in the genotypic level only. On the other hand,
under drought treatment they were significantly positive for parents and for
the F, population derived from cross No.1 . Genotypic correlation between
grain yield /plant and kernel weight was significant for the parents under the
two irrigations treatment , F, hybrids, cross No. 2 and cross No.3 under
drought irrigation. On the other hand, phenolypic correlation for the two traits
was positive and significant for the parents, negative and significant for F,
crosses under two level of irrigation and positive and significant for cross No2
and negative and significant under drought treatment only. The phenotypic
and genotypic correlation between grain yield / plant and plant height was
significant and positive under two level of irrigations for parents, F, and cross
No.3 in the F, popufation under normal irrigation and cross No.2 under
drought irrigation (Table 3). Also the genotypic correlation between grain yield
/ plant and plant height was significant with cross No.1 under drought and
cross No.2 under normal irrigation. Phenotypic correlation was significant and
positive between grain yield/ plant and heading date for F¢, cross No.1 in F,
population under drought stress, and cross No.3 under normal irrigation.
Meanwhile, the genotypic correlation for the two traits was significant and
positive for

F1 under two leve! of irrigation treatments, negative and significant for
cross No.2 under drought stress and positive and significant for cross No.3
under normal irrigation.

The genotypic and phenotypic between grain yield / plant and
maturity date were positive and significant under two treatments of irrigation
for parents, F, hybrids . On the other hand, the crosses in the F; generations
showed positive and significant phenotypic correlation. Also in the F,
generation crosses No. 1, 2 and 3 showed positive and significant genotypic
correlation under drought stress and crosses 2 and 3 under normal irrigation
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treatment. These results are in agreement with those reported by Fonseca
and patterson (1968), Paroda and Joshi (1970), Yunus and Paroda (1980),
El.Sayed (1990), Tammam ef. af. (2000) and Zakria (2004).

Number of spikes / plant showed negative and significant phenotypic
and genotypic correlation with number kernels / spike in the most genotypes
under two level of irrigations, except with F; hybrids under normal irrigation
(Table 2). The phenotypic and genotypic correlation coefficients between
number of spikes / plant and kernel weigh was positive and significant in all
generations except in the F, hybrids under normal treatment of irrigation.

The correlation between number of spike / plant and heading date
revealed insignificant values under normal treatment of irrigations except the
genotypic magnitude in the crosses No 1 and 3. The phenotypic and
genotypic correlation coefficient between number of spikes / plant and
maturity date was significant and positive for parents, F, and genotypic for
cross No.3 under normal irrigation. While the genotypic correlation was
positive and significant for parents, F, hybrids and crosses No. 2 and 3 under
drought treatment irrigation (Tables 2 and 3). These results are in agreement
with those obtained by Fonseca and Patterson {1968), Tammam et al
(2000) and Zakria (2004).

Study the phenotypic and genotypic correlations under normal and
drought treatments irrigation, (Tables 2 and 3), respectively, for number of
kernels / spike and kernel weight were positive and significant for parents in
normal and drought treatments irrigation, negative and significant for cross
No.2 under drought treatment irrigation, positive and significant for F, and
negative and significant for cross No.3 in the F; generation under normal
irrigation. The correlations coefficient between number of kemels / spike and
plant height under two treatments of irrigation were nonsignificant for
parents, and significant for F, hybrids and ranged from ry = - 0.18 in the cross
No. 2 to ry = 0.30 in the crosses No. 2 and 3 under normal treatment irrigation
(Table 2).Meanwhile its had quite values in the 3 crosses of the F;
populations but had positive and significant values in the parents and F,
hybrids under drought stress. The most values of correlation coefficients
between number of kernels / spike and heading date were positive or
negative and non-significant except genotypic values for parents under
drought treatment irrigation was positive and significant, phenotypic and
genotypic correlation for cross No.2 were negative and significant under
drought treatment. On the other hand, parents, F, hybrids, crosses No.2 and
No.3 in the F, generations under drought treatment recorded positive or
negative phenotypic and genotypic correlation coefficient for number of
kernels/ spike and maturity date. Fonseca and Paterson(1968), El-Sayed
(1990} and Tammam et. al. (2000) showed the same results.

The phenotypic and genotypic correlation coefficients between 100-
kernel weight and plant height under normal treatment the F, hybrids, cross
No.1 and cross No.2 in the F; generations showed negative and significant
phenotypic and genotypic correlation. On the other hand, it were positive or
negative significant in the most values of correlation under drought treatment.
The correlation coefficient between 100- kernel weight and heading date
under normal irrigation for parents was negative and significant as will as
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positive and significan!t for F, and cross No.2 in the F; generation (genotypic
correlation) and negaiive and significant phenotypic correlation for cross No.1
in the F, generations but it were mostly insignificant except genotypic
correlation for F, hybrids and cross No.3 under drought treatment irrigation
were negative and significant. The phenotypic and genotypic correlations
between 100 - kernel weight and maturity date were positive and significant in
the parents, F, and cross No.1 in the F, generations under drought treatment
and parents and cross No.3 in the F, generation under the normal irrigation.
Also the F; hybrids and cross No.2 in the F, generations showed negatives
and significant phenotypic and genotypic correlation between 100- kernel
weight and maturity date under normal irrigation. This result is agreement
with those obtained by Kumar and Chowdhury {1986),and Sinha and
Sharma (1979).

The phenotypic and genotypic correlation coefficient between plant
height and heading date were significant and positive in the most case
studied under drought treatment. On the other hand, the same two traits don't
show significant under normal irrigation except F,. Meanwhile the genotypic
correlation between plant height and maturity date were positive and
significant for parents under two levels of irrigations, cross No.1 and F,
hybrids under drought treatment. This result in the same obtained by Sinha
and Sharma (1979) El-Sayed (1990) and Tammam et. al. (2000} .

The phenotypic and genotypic correlation were significant and
positive between plant height and heading date in the F,; hybrids under both
treatments of irrigation and cross No.1 under drought stress. While it was
positive and insignificant in the parents under two levels of irrigation except
genotypic magnitude was significant for drought stress. As well as, in the F,
populations it were negative and insignificant in the crosses No.1 and 3
(norma! irrigation), crosses No.2 and 3 (drought stress). The relationship
between plant height and days to maturity was positive and significant in all
studied genotypes under ncrmal irrigation except crosses No. 1 and 3 of the
F, generations (Tables 2 & 3).

The phenotypic and genotypic correlation coefficients between
heading date and maturity date under normal irrigation (Table 2), the
genotypic correlation was negative and significant in the F,, positive and
significant in the cross No.1 in the F, generation but the phenotypic
correlation was positive and significant in the cross No.1 and cross No.3 in
the F; generation (Table 2). On the other hand, it were positive and
significant for all populations studied under drought treatment irrigation (Table
3). These results are in line with those obtained by Sinha and Sharma (1979)
El-Sayed {1990) and Tammam et al. (2000).
2-Path coefficients study:- '

Results of the partitioning of simple correlation coefficients into the
direct and indirect effect under normal and drought treatment irrigations are
shown in Table 4 and 5, respectively. The highest direct phenotypic
correlation effect on grain yield under normal irrigations was number of
kernels /spike for parents, F, and three crosses in the F; generations, On the
other hand, the highest direct phenotypic effect on grain yield under drought
treatment irrigations were found with number of spikes per plant for paren.s,
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Fi and cross No.3 in the F; generations and number of kernels / spike for
cross No.1 and No .2 in the F, generations. Meanwhile the highest direct
genotypic correlation effect on grain yield under normal irrigation was number
of spikes/plant for Fy and cross No.3 in the F; and number of kernels /spike
for cross No.1 in the F,. normal irrigation was number of spikes/plant for F,
and cross No.3 in the F; and number of kernels /spike for cross No.1 in the F;
population, but under drought treatment irrigations was 100-kernel weight for
parents, Fy hybrids, cross No.2 in the F,; and number of kernels /spike for
cross No.1 in the F; population. These results indicate that selection for grain
yield must be have great number of spikes /plant fowled by number of kernels
/spike and heavy kernels may be gave lines which have high yielding ability.
These results were confirmed by Fonseca and Patterson (1968), Ehdaite and
Waines (1989), Yunus and paroda (1989), El-Sayed (1990), Mitkees et a/.
(1992) as well as Eissa and Awaad (1994).

Table{2): Phenotypic {ph}) and genotypic (g)correlation coefficients

among some studied characters under normal condition.

. F; population

?r:rl;:ieo?:f T Parents F1 hybrids Cross Nol Cross No2 Cross Nold
Ph | G | Ph | G | Ph] G [ PR | G | Ph | G
G.YPLxNoSPL | 072079 [ 0.90" [ 0.92* | 0.36" | 0.28" | 0.46"* | 0.55" | 0.35" | 0.02
G.Y/PL x No.K/S | -0.27 |-0.50°] 0.90° [ 0.92" [ 0.55" | 0.68* | 0.26% [ 0.35* | 0.36* | 0.62"
G.Y/PL x100 KW| 051 | 0.81* |-0.56°[-0.95*[ 0.11 | 0.28 | 0.08 | 010 | 023 | -0.25
GYPLxPLH | 061" ]0.80° 0.84°|0.98°[ 0.07 | 012 [ 0.0 [ 0.10 [0.47* | 0.06* |
GY/PLxHD. |-005|-011] 025 044" ]-004]| 004 | 0.04 | 0.01 | 0.27* | 069°
GY/PLxMD. | 050" 087065 083" [-007] 0.10 [ -0.11 |-0.17°[-0.21*] -0.45"
No.S/PLx NoK/S |-0.69*|-0.90°| 0.79* | 0.98* | -0.01 | -0.31* [-0.29* | -0.19* | -0.28" | -0.55"
No.S/PLx 100KW | 0.71* | 0.86" |-0.68" [-1.00*[0.17" | 0.46* | 0.05 | -003 | 0.11 | 0.36"
No.S/PLx PLH | 0.29 | 0.32 | 0.81°| 096~ | 0.06 [ 0.20° [ 0.16" | 0.22* | 0.18" | 0.41"
No.S/PlLx HD. | 004 | 0.12 | 0.30 | 032 [-008[-018"| 020|076 | 0.13 | 0.258"
No.S/PLx M.D. | 0.60° | 0.98" | 0.65 [ 0.89* [-0.21*]-0.33" ]| -0.01 | -002 | 004 | 0.24"
No.XKJ/S x100 KW [ 0.71* | 0.86" | 0.79* | 0.98* [ -0.06 | -0.05 | -0.03 | -0.07 [-0.16"| -0.16"
No.K/S x PLH 024 | 0.26 | 0.75* | 0.77* [ 0.18° [ 0.30* [ -0.09 | -0.18 [ 021" | 0.30"
No.K/S x H.O. 0.35*| 029 |-012[-002( 001 [ -0.03 [ 0.55" | 0.66*| 0.07 | -0.02
No.K/S xMD. |-066°]-079*]0.76* [ 0.91* | -0.14 [ -0.26* | -0.10 [ .02 | -027*| -0.44*
100 KW x PLH 026 | 028 |-043*|-0.81"[-021"| 048" | -0.20 [-0268*| -011| 0.09
100 KW xH.D. | -0.22 [-035"] 0.01 [ 0.45" [-6.19"|-0.23"[ 0.07 [ 021 | 0.03 | 0.25°
100 KW x M.D. | 0.67" | 0.77" |-0.69*[-0.78* 0.05 | 0.18* |[-0.32*|-0.86"| 0.26" | 0.65"

PLH x H.D. 026 [ 0.31 [052* | 065" |-019| -0.22 | 010 | 0.15 | 0.05 | -0.13
PLH x M.D. 0.37* (039" | 047" | 0.62" |-0.31*|-0.82* | 0.25" | 0.36* | -0.14 | -0.25*
H.D. x M.D. -0.15|-023 [ -0.23 [-0.38*| 0.38* | 0.75* | 0.01 | -0.12 | 0.28* | -0.04

* significant at .05 level of probability.

Number of spikes / plant showed high positive direct phenotypic
effect under two level of irrigations but the genolypic direct was positive with
parents, cross No.1 in the F, under drought treatment irrigation, F,, cross
No.1 and cross No.3 in the F, generation. These results which was agreed
with positive genotypic and phenotypic correlations as well as the indirect
effect via each of number kernels / spike, 100- kernel weight and ptant height
had negative phenotypic under two level of irrigation for all populations
except Fy under normal condition was positive. The indirect genotypic for the
number of spikes/ plant were (0.75, 1.80) of parents, F, {1.99, -0.26), cross
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No.1 (-0.70, -0.64), cross No.2 (5.64, 0.24) and cross No.3 (1.30, -0.05)
under drought and normal treatment irrigations respectively. Similar results
were found by El-Sayed (1990) Mitkees of, al. {1992) and EIl-Sawi (1996).

Table(3):Phenotypic (ph) and genotypic (g)correlation coefficients
among some studied characters under drought stress.

M | . F2 population
Source of | "arents | Fi hybrids Cross No1 | Cross No2 | Cross No3

| variation ([Ph| G | Ph | G [ Ph | G [Ph | G [ Ph | G

G.Y/PLxNo.S/PL [0.78°] 0.98" [ 0.87* | 1.00" | 0.35* [ 0.26" | 0.63" | 0.95* | 0.04 [-0.70"
GYPLxNo.X/S | 0.40 | 0.47* |-0.37" | 0.82" | 0.57- | 0.72" | -0.04 | -0.09 | -0.03 | -0.02
GY/PLx100 KW |0.66° 0.83" | -0.23 | 067" | 0.15 | -0.14 | 0.46* [ 0.43* | -0.70" | 0.47" |
GYPLxPLH __ |0.51" 0.58" | 0.15 | 0.24 | 0.11 | 0.26" [ 0.53* [ 0.77* | -0.03 | -0.02
GYPLxHD.  [037 0.10 [0.40" | 0.61* [ 0.17° [ 0.07 [ -0.13 |[-0.29° [ -0.04 | 0.02
[GY/PLxMD.  [0.58*| 0.63" | 0.82" | 0.94" | 0.20° [ 0.38" | 0.18" | 0.19" | 0.14 | 0.28"
No.S/PLx No.K/S [-0.27 | -0.02 |-0.76* [ -1.00° | 0.01 [-0.19"[-0.46* | 0.50 | -0.11 [-0.36*
No.S/PLx 100 KW [0.40°[ 0.97* | -0.18 | 0.88* | -0.25% | -0.40" | 0.32° [ 0.29" | 0.13 [ 0.75"
No.S/PLx PLH | 0.07 | 0.10 | 0.13 | 017 | 0.21* [ 0.33* [ 0.26* [ 0.49* | -0.03 [ 0.06
NoSIPix HD. | 0.12 | 0.56" | 0.36" | 0.57° | 0.07 | 0.13 | -0.04 | -0.04 | -0.03 | 0.18" |
NoS/PLx MD | 0.18 | 0.37° | 0.86" | 0.88" | 0.06 | 0.10 | 0.27 [0.71* | 0.03 [-0.18"
NoK/Sx100KW [ 0.22 | 0.83° [ -0.5 [ 022 | 0.13 | 0.12 [-0.30*[-0.36* | -0.04 | 0.09
'NoKiSxPLH _ 10.59°] 0.70° | 0.20 | 0.46 | 0.01 | 0.01 | 0.02 | 0.03 | 0.0 | 0.11
NoSxHD. [024[097" | 009 | -014 ] 0.14 [ 0.08 [-0.17*[-046"| 0.11 | 0.15
NoK/SxMD.  |0.70°} 0.89° |-0.42"[-0.70°| 0.04 | 0.05 [-0.22" | -0.80° [ 0.24" | 0.27"
10 KN xPUH  [0.56°| 0.93" | -0.45" [ 0.56° | 0.12 | 0.31* [ 0.39" | 0.85" | -0.21° [ -0.30"
1 KWxHD. 0.8 | -D.14 | -0.32 [-0.82" [ -0.07 | -0.01 | 0.01 | -0.07 | -0.05 [-0.40"
100 KW xM.D.__ [0.45"| 0.5¢" [-0.53" [ 0.84* [ 0.16" | 0.28" [ 0.01 | 0.03 [ -0.06 [ -0.09

PLH x H.D. 0.26] 041~ | 081" | 093" | 0.28* } 056" | 0.15 | 0.32"  -0.06 | -0.14
PLH x M.D. 0.30[ 037~ | 0.56* ) 0.65* | Q.15 | 0.30* | -0.01 | -0.02 | -0.14 | -0.37*
H.D.xM.D 0.56"| 0.85% [ 0.63* | 0.99" | 0.59* [ 0.84" [ 0.23" | 0.34" | 0.70" | 0.94"

* significant at 0.05 level of probability.

The total phenotypic and genotypic indirect effect of number of
kernels / spike,{ via No.S/P, 100-kwt. and PLH) for parents, F,, cross No.1,
cross No.2 and cross No.3 in the F, generations were (2.63 and -3.04), (0.47
and- 0.27), (0.57 and 1.12),(0.45 and 0.16) and {0.4 and 0.41) under normal
condition, respectively and it were {-0.18 and 0.29), {-2.5 and 1.19),(-0.18 and
-0.58), (-0.01and 3.11), (-0.039 and 1.13) under drought treatment irrigation.
These results were in agreement with those obtained by Edhaie and Waines
(1989), El —Sayed (1990} and Mitkees et. al. (1992).

Although 100 - kernel weight had phenotypic and genotypic positive
direct effect for most all studied generations. It had low total indirect effect via
{No.S/PL , No.K/s and PLH), compared with the total indirect effect for
number of spikes /plant and number of kernels fspike. This result showed the
importance of number of spikes / plant and number of kernel /spike than
kernel weight. These results were the same line of those reported by El-
Sayed (1890), Mitkees ef al (1992), El-Sawi (1996) and Tammam et &/
{(2000) .

Plant height showed low and positive under normal irrigation and
negative direct effect in most population studied under drought treatment
irrigation compared with another traits number of spikes / plants, number of
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kernels / spike and 100- kerne! weight. Also the indirect effect via each of
number of spikes / plant, number of kernels / spike and 100- kernel weight
were mostly less than these obtained by another two pairs traits in this study.

Table(4):- Partitioning of simple correlation coefficients into the direct
and indirect effect under normal condition.
F2

Cross No.1 | Cross No.2 Cross No.3

Ph | G [ Ph G Ph G Ph G Ph G
G.Y/PLxNo.Sipl{r}] 0.72 (079|090 | 092 | 0.36 [0.28 | 0.35 | 0.02 | 046 | 0.55
Direct effect Py 221 [-1.01/ 032 | 119 (038 /092 | 038 | -022 | 055 | 060

Level of Parents F1
estimation

Indirect effect:- -149 /1.80| 0.56 | -0.26 [-0.02 | -0.64| -0.03 | 0.24 | 010 |-0.05
1-via No.K/s. -1.81 |2.74]| 0.37 | -0.26 [-003 | -0.35| -0.13 [ -0.09 | -0.12 | -0.08
2-via 100 Kw 091 [126)-012(-025001 |-0.17]| 003 | -008 [ 0.01 |-001
3-via PLH -0.59 1032/ 032|025 )-0002|-012| 0.06 | 042 | 0.01 | 5.04

Total correlation 072 |079]|090 092036 028 035 | 0.02 | 048 | 0.55
G.Y/PLxNo.K/s(r)| -0.27 |-0.50{ 0.90 [ 0.92 | 0.55 (068 | 036 | 062 | 023 | 0.23
Directeffect P, | 263 |-3.04) 0.47 |-027 /057 | 112 | 045 [ 016 | 040 | 044

Indirect effect:- -2901254(043 119|003 [-044| -009 | 0.46 | -0.18 [-0.18
1-via NoS/PL. -1.52 1091025 | 117 |-0.02[-028| 011 | 012 | -0.16 |-0.11
2-via 100 Kw -0.8811.37|-012|-0.17|-0004( 002 | -0.05 | 0.04 | -0.01 |-0.03
3-via PLH -0.49 {0.26 | 030 | 0.20 |-0.007(-0.18| 0.07 | 031 | -0.01 |-0.03

Total correlation -0.27 {-0.50| 0890 | 092 | 055 | 068 | 036 | 062 | 0.23 | 023
G.Y/PLx1QOKW (r})| 051 |081]-056|-0985|011 /028 | 023 | -025 | 025 | 035
Directeffect P, | 1.28 |-1.46| 0.17 | 025|007 |-0.38| 029 | -024 | 0.20 | 0.47

Indirect effect:- -0.77 227 -073(-121/ 004 | 066 [ 007 | -0.01 | 0.00 |-0.11
1-via No.S/PL. 1.57 |-0.87)-022/-1.19| 006 | 042 | 0.04 [ -0.08 | 0.03 |-0.02
2-via No.K/s -1.81|286(-0.34| 019 [-0.03 |-0.06 | -0.07 | -0.03 | -0.01 | -0.03
3-via PLH -0.53 [0.28|-017 | -0.21|10008({ 029 [ -0.04 [ 0.08 | -0.02 |-0.06

Total correlation 051 |081]-056|-085/011|028] 023 | -025| 025 | 0.35
GYPLXPLH (r) -042(-053 093 /098 007 042 047 | 092 [ 008 | 010
Directeffect P, |-2.03 101|040 (026 |-0.04|-059] 034 | 102 | 0.09 |0.19

Indirect effect:- 160 [-1.54/ 053 | 072 (0111071 | 013 | -006 | 000 |-0.08
3-via No.S/PL. 064 1-032|/ 026 114|002 | 018 | 007 | -009 | 009 |0.13
2-via No.K/s 063 1079|032 |-021|010 (034 | 009 | 005 [ -0.04 | -0.07
3-via 100Kw. 0.33 1-043/-0.07 | -0620(-001(0.18 | -0.03 | -0.02 | -0.05 |-0.14

Total correlation 0.42-053|1 093 | 098|007 [012 ] 0.47 | 092 | 0.08 | 0.10

Similar resuits were obtained by El-Sayed {1990) and Mitkees et
al.(1992). Investigating results of path analysis (Table 6 and 7) revealed the
importance of number of spikes / plant, number of kernels /spike and 100-
kernel weight. Considering gone unit variation in grain yield we could
evaluate precisely to how extent they contribute to grain yield and the effect
of every one of this components on this contribution. At the phenctypic level it
was obvious that the direct effect summed about 17.56, 0.51, 0.47, .54 and
0.53 under normal treatment irrigation 17.56, 0.51, 0.47, 0.54 and 0.53 under
normal treatment irrigation and 1.12, 16.91, 0.92, 0.27, 0.77 under drought
treatment irrigation for the four traits studied (No.S/pl, No.K/s,100-K.wt and
PLH) respectively, compared with 13.41, 1.61, 2,59, 1.17 and 0.78 under
normal treatment and 0.68, 4.89, 2.97, 90.31, 16.00 under drought treatment
irrigation at genotypic level. Indirect effects due to their interrelationships,
occurred less values compared with direct effect for phenotypic and
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genotypic under two treatments of irrigations. These out comes may assess
the important role of genotype. On the other hand, the residual values
showed the magnitude at normal treatment irngations in most crosses
compared with drought treatment irrigation this may be due to genotype x
environment interactions .

Accordingly and in agreement with Grafius {1956) it could be easier
to increase grain yield by selecting for yield components (No.S/p, No.K/s and
100-K.wt } which are presumably more simply inherited than per se. Hence,
grain yield in wheat is the product of number of spikes, kernels / spike and
kernel weight when each of them could be measured without error. The two
most important components from the present study are number of spikes /
plant and number of kernels / spike.

In general the final conclusion from this study is that phenotypic and
genotypic correlations help the breeder to improve the efficiency of selection
by using the favorable combinations of traits and to minimize the retarding
effect of negative correlation. Also, studying path coefficient proved the direct
and indirect effects of the yield contributions of the traits, No.S/pl., Nok/s
and 100- K.wt which had direct and indirect effects via each others.

Table(5):- Partitioning of simple correlation coefficients into the direct
and indirect effect under drought stress.
F2 population

Lovel of Parents F1hybrids

estimation Cross No.1 | Cross No.2 | Cross No.3

Ph G Ph G Ph G Ph G Ph G
G.Y/PLxNo.S/pl (1} 078 | 0.98 [ 087 | 1.00 | 035 0.26 [-0.004| -0.70 | 0.63 | 0.95

Direct effect P, 086 | 0.23 [ 3.05(-093) 054 )| 096|004 | 634 068 |-035
Indirect effect.- -0.081)| 0.75 [-2.18| 1.89 | -0.19|-0.70| -0.07 | 564 | -0.05 | 1.30
1-via No.K/s. -0.16 [0.002 | -2.02 | 0.41 | -0.19 [-0.52 | -0.06 | 0.84 | -0.20 | 0.53
2-via 100 Kw 0.08 | 0.76 | -0.08 | 1.65 |0.003[-0.10/-0.009| 4.65 | 0.09 |-0.70
3-via PLH -0.001/-0.009] -0.07 | -0.08 |-0.008|-0.08 | 0.003 [ 0.15 | 0.08 | 1.47

Total correlation 078 | 0.98 | 0.87 | 1.060 | 0.35 | 0.26 | -0.04 [ -0.70 | 0.63 | 0.95
GYPLxNoK/is(r)| 040 | 0.47 | 017 | 0.78 | 057 | 0.72 | 0.50 | 0.76 | 0.04 | .08
Directeffect P, | 0.58 | -0.11 | 266 [ -041] 075 | 1.30 | 0.51 | -2.34 | 043 |-1.06

Indirect effect:- -0.18 | 0.29 | -250 | 1.19 | -0.18 [-0.58| -0.01 | 3.11 [-0.039| 1.13
1-via NoS/PL -0.24 |-0.005 -2.32 | 099 | -0.14 |-0.38|-0004| 2.28 | -031 | 0.18
2-via 100 Kw 0.06 | 0.65 | -0.07 | 0.41 | -0.04 -0.19(0.003 | 0.56 | -0.08 | 0.86
3-via PLH -0.01 | -0.06 | -0.11 | -0.21 |-0.004)-0.002 |-0.008| 0.27 | 0.005 | 0.09

Total correlation 040 | 058 [ 017 | 078 | 057 | 072 [ 050 [ 0.76 | 0.04 | 0.09
G.Y/PL x 100KW {1} 066 | 0.83 |-0.23 | 067 | 013 [-0.14[-0.07 | 0.47 | 0.46 | 0.43
Directeffect P, | 0.21 [ 078 | 046 | 1.88 | 0.26 | 0.55 | -0.07 | 6.20 | 0.27 |-2.40

Indirect effect:- 045 | 005 | -069|-1.22 | -013 |-069|0005|-571[ 0.18 | 2.83
1-via No.5/PL. 033 | 022 | -0.55 | -0.87 |0.005|-0.18|0.005[ -4.76 | 0.22 [-0.10
2-via No.K/s 013 | -009|-040]|-009|-0.13 |-044|-002]-021[-0.13|0.38
3-via PLH -0.01 | -0.08 [ 0.26 | -0.26 [-0.004 | -0.07 | 0.02 | -0.75 | 0.09 | 2.55

Total correlation 066 | 0.83 |-023 [ 067 [ 013 |-014|-007 | 0.47 | 0.46 | 0.43
G.Y/PL XPLH (r} 051|058 | 015|024 [ 019|026 |-0.03[-002)| 053|077
Directeffect P, | -001!-009|-057|-046 | -0.04 [-0.24|-0.09 [ 2495 | 0.24 | 3.00

Indirect effect.- 051 067 | 072|069 | 0.15 | 0.50 | 0.06 | -249 | 0.29 |-2.24
1-via No.S/PL. 0.06 | 0.02 [ 040 [-017 [ 011 | 032 [-0.001 -0.38 | 0.18 [-0.18
2-via No . K/S 034 1 -008[ 053 |-0.19[ 0.01 [ 0.01 [ 005 |-0.26 | 0.01 |-003
3-via 100KW. 012 ;073 |-021) 105|003 017|001 ([-1.86] 0.11 |-204

Total correlation 05t ' 058 | D15 | 024 [011 | 026 |-003|-0.02| 053 |0.77
795




Tammam, A. M. et al.

0000t 0000 | 00000'1 0000°L 00001 0C00°} 0000'L | 0000°L | 0000 L | 00001 1elol
ShZ6 VL 8E0E'0 zL190'b- ¥8EL0 9Lb¥ 0- 925€0 LTLUL 1 Z98® L~ | PPEZO | 89£00- ,9d anjea [enpisey
S0S0°0 60500 9292 6 9z00°0- 8180°0- Z000°0- | 9896°0- { 09EZ0 | 22810 | ¥Z000- | rdid g Hld X M9001L
1000 LP00'0 AR £80J°0- Z900'0- 9000°0- | SEL1'0 | $909°0- | 6EL0°0 | 89000- | *afdrug H1d X SPON
1690°0- 26900 PLIOT 62000 298 o £990°0- | Z6EL0- | 149€0- | ¥ZPL0- | 9E50°0 | "Rz m¥OOL X S/HON
6800 6v80°0 BEPE |- 20000 1Z51°0- L6000~ | 8vSL0 [ Ozevr'o- | 1#000- | Zroo0- | *d'drtuz Hwid xdisoN
G110 5110 0Z96'85- | /000°0- 80020 82000 | 2642 | LG050Q- | O8BYEQ | SrviQ | tddthiz  mppl x (d/s'ON
06920 0692°0- | 9i890L- | Sv00O- ¥866°0- GZ0Z0- | @1te0- | ZEC'Zi- | 01000 | £6920- | *d'dihuz  spoN x |disON
91800 9180°0" 1¥69 ¥8- LELO D" 1pesL- 6G220- | 6990°6- | 9Z0FL- | 1¥BOO | ¥EROO- -119349 1281py)
00006 9/50'0 100Z'9 18000 9/50'Q 91000 911Z0 | 6¥2E0 | 18000 | 10000 ,'d H1d
00926 62,00 00FP 8E 6000 G2Z0E0 92900 PPES'E | 9LLZ0 | ¥8090 | 1¥P00 L0 MN001
9cZl’l 6¢81°0 9GSl S 109Z 0 00691 62950 189L'0 | 96/0Z 12100 | p9EEC RZ SMON
SZZL0 ¥Zov¥'0 966)0F 91000 9126°0 01620 L0860 | GZOE6 | 6250°C | 96£.°0 ,'d /S ON
1900'9} 84440 ELIEDB A L1162 ££26°0 Zv68v | orlear | G1890 [ zozl': -1198448 J2041Q
9 Ud ) yd ) ud 5 Ud 3] ud
L'ON S$$01D :M_Mhzmwm._ﬂom L'ON S8SQI) u_u_._n_hz 14 sjuaied UOnNeLWlse JO jaAeT
‘ssans JybBnoip 1apun pjaik uielb o} uoneUIWS)Ep JO JudIDIPIOD-:(Z)9|qe )
0000t 0000°L 0000’ 00004 | 0000t | 00001 0000'L | 00OC'L [ 00001 0000 L B0
659E0 £L8G0 60EE0- | JZ/vQ | LBYO'0 | 8PSSO BIEL'0 | 8000 | v966Q | 60L¥2Z- ,0d  @N|eA (EnpIsay
81500 #6000 tPP00- | Z1200- | 60L0- | ZLOOO | €50L0- | $860- | 8528°G- | ZIGEL- Yz Y1 X My001
08200 900°0- 6600 EY900 | 96€0Q- | 29000~ | LBOLO- | 02820 | 9965 |- | /2952Z- *Ed g g X $pyON
6010°C £900°0- £Z10°0 | 81#0°0- | 9200 | 8000~ | Z€600 | SLLO- | ZvPES- | 629 E- CEd iz mY00L X SPION
Z050'S 25100 ovel'o- | S9v00 | /iZ0- | 81000- | Ov6G0 | $JOZO | BZG9O- | 1209F- | radtiz HiagxidsoN
69100 P00 08€0°Q ZrZ00 | ZZ€0Q- | 06000 | 0S6G0- | +/00Q- | €9€s¢Z 6910t tdid ©ag  AND0L X 1/SON |
_GEB00- 9/Z1 0 48600 | 96600~ | 8690 | 09Z00- | /629Q- | O/EZ0 | /926G | 0120'%- Zdrid Tz spoN X Id/SoN
01610 SHLLO" bI00- | EFZ00- | 1¥9%- | 90£00- | OLSZ Q- | G6LP 0 | 860F6L- | 6Pl ¥i- -11983 12341pu}
19€0°0 18000 ¥0POL 95410 | 1BPEO | 91000 9/900 { 00810 | 10201 §0Z1 ¥ .d Hld
60220 97900 9/50°0 LYBOO | v¥vi 0D | 6POOO 52900 | 68200 | 9letZ2 | ¥BE9L g MYD01
18910 00810 95200 52020 | ¥¥GEL | BYZEQ 6200 | 60220 | 9ivZ6 | 65169 RE) SMON
00SE°0 GZOED PeP00 PPPLO | ¥O¥80 | #yFL D 19lv'L | #20L0 | 1020 L¥BE b g 1dISON
1820 | 2BESO F AT 90pS'0 | EE6GT | 8GIFO 1619'1L | 22160 | vELV'EL | £09GZ1 =198y 13a11g
) _ud 9 Ud 9 _ yd 9 Ud ) Yd
L'ON SS0JD 1 ow_u_ $S01D L'ON $504) bd sjueieg UO[IELL|}ES JO |8AS8M

"UORPUOD |BUIOU J1apUn PIAIA uel

5o

uofjeUIULIAIAP JO JURIINYe0D-:{9)alqe)

796



J. Agric. Sci. Mansoura Univ., 30 (2), February, 2005

REFERENCES

Busch, R. H. and T. L. Rauch. 1993, Agronomic performance of tall versus
short semidwarf lines. Crop Sci,,33:941-943.

Dewey, D. R. and K. H. Lu, 1959. A correlation and path coefficient analysis
of components of crested wheat grass seed production. Agron.J.
51:515- 518.

Duarte, R. A. and M. W. Adams, 1972. A path coefficient analysis of some
yield components interrelationships in field beans phaseofys
vulgarisL. Crop Sci. 12; 579-582.

Ehadaie, B. and J. G. Waines, 1989. Genetic variation, heritability and path
analysis in iand races of bread wheat from southwestern Iran.
Euphytica, 41:183-190,

Eissa, M. M. and H. A. Awaad, 1994. Path coefficient analysis for some yield
attributes in ten wheat cross(Triticum aestivum L.). Zagazig J Agric.
Res. 21(3A):617-629.

EL-Banna, A. Y. A. and H. A Basha, 1994. Response of yield and yield
attributes of wheat (Trticum aestivum L.) to planting density under
newly cultivated sandy soil. Zagazig J. Agric.res., 21(3A}).671-681.

El-Sawi, 5. A. M., 1996, Evaluation of different wheat genotypes in relation to
growth and physiclogical characters and their contribution to grain
yield. M Sc. Thesis Fac. of Agric. Moshtohor, Zagazig Univ. Egypt.

El-Sayed, E. A. M., 1990. Study of the effect relationships between vyield
components in some wheat genotypes. M. Sc. Thesis fac. Of Agric. Al-
Azhar Univ.

Fonseca, S. and F. L. Patterson, 1968. Yield component heritabilites and
interrelationships in winter wheat (Trticum aestivumm L.). Crop Sci.
8:614-617.

Grafius, J . E. 1956. Components of yield in oats: Geometric interpretation.
Agron.J.48:419-423.

Joshi, A. K., G. S. Sharma and Ram Dhari,1982. Variability and selection of
flag leaf area and other traits in wheat. Indian J. Agric.Sci.52(60):351-
355,

Kambogj, R. K and S C. Mani.1983. Correlation and path analysis in
hexaploid triticale. Indian J.Agric.Sci.53(6):394-397.

Karrar, A. M. A. (1980). Performance and combining ability of durum wheat in
a diallel cross. M.Sc. Thesis Fac. Agric. EI-Minia Univ,

Kumar, A. and R. K. Chowdhury,1986. Studies on biological yield and
harvested index in durum wheat. Wheat Information Services. No.
61/62, 77-79 (C. F. Pl.breed. Abst. 57 (4) 273).

Loffler, C. M., T. L. Rauch and R. H. Busch (1985). Grain yield protein
relationships in hard red spring winter wheat. Crop Sci.,25:521-51.
Mitkees, R. A, A. A Gomma, M. N. Haggag, G. A. Morshed and E. A. M.
EL-Sayed. 1992. Path coefficient of components of wheat grain yield as

affected by nitrogen fertilization. Egypt.J.Agric.Res.,70(4):1243-1253.

. 797



Tammam, A. M. et al.

Paroda, R. S. and A. B. Joshi, 1970. Correlations, Path-coefficients and the
implication of discriminate function for selection in wheat (Trticum
aestivum L.), Heridity, 25 (3) :383-391.

Sidwell, R. G, E. L. Smith and R. W. McNeal, 1976. Inheritance and
interrelationships of grain yield and selected yield related trails in a
hard winter wheat crops. Crop Sci. 16:650-654.

Sinha, G. C. P. and N. N. Sharma, 1979. Correlatin, regression and path
analysis in wheat varieties. Indian J.Agron.25 {(2) 225-229.

Steel, R. G. D. and J. H. Torrie, 1980. Principles and procedures of statistics:
A biometrical approach.2™ ed .,Mcgraw-Hill Book Company, New York,

London.

Tammam, A. M., 8 A Ali and E. AL M. El-Sayed, 2000. Phenotypic,
Genotypic correlations and path coefficient analysis in some bread
wheat crosses. Assiut, Jour. of Agric. Sct. 31 (3) 73-85.

Wright, S. ,1934. The method of path coefficients. Ann. Math. Statis.5:161-

215.

Yunus, M and R. S, Paroda, 1982. Impact of bi-parental mating on correlation
coefficients in bread wheat. Theor. Appl. Genet. 62; 337 - 343.

Zakria, M. M. 2004. Selection for earliness and grain yield in bread wheat
(Triticum aestivum L.} under different environmental conditions. Ph. D.

Thesis, Faculty of Agric. Assiut Univ.

S paay b J il St pard g all Jalaa ilad g Jal ¥ Al
SOiliA (i Ciad pdd mad] A b

ulB g ad i pse g daama Gaa gl e il g alad daas daal

— Al g K e - Aalhal Jalaal g s — el Sgand s gl el
a

Cipad e — iy el el A fadl Loy 3l Al 0l aba 2y el
FRAREEYARES PR SIS F AR SV RIS VA SICR NGO [t PO PN i) » PRSP OO P
Ailia A0y a5 Aens 3y elae s s el BV sl iy ol
A labay JAaW 557 W) 55l ildes St GO diadl e 5 SN diall gan S0
_ (o

e JS g Lsine g L ge Ul )l bl gl J e o Al ol 280 O kil
) s Alolaa S 4 il b 220y Sl Jsba g Ve s Sl e
S ol Slie 8 lain sl s edaall BL Y e JS B (Y1 diadt LU
LS VS 5y a5 staall G lolia g e se WS Jeand s D
sia Ve Gy gl il e e JS o cuagl GDEAY el 5 skl
S g pall Jpena e o Al J 0 g ekl bLS Y S iy bl ks
S Lady o e (5ol il oY) Bl g b 0 G ey Alsd /gl 2o e
B - P PORCIR T HON I E TGRS PN 11 B PN AR B

el W) gy L e ibasi 3 2l [ S 2 Ao 231G Ziaiia i L
Lo ge 5 50 lalas Zind UV 3 el olf 222 g3 Voo )y g Ligine g bage
A s A% 8 S B e LU e bkt Sk e JS e Ligina
el A A b [ opall e e 5 giea W Ul ) Do el e (B0 Al pae

798



J. Agric. Sci. Mansoura Univ., 30 (2), February, 2005

§ el Bl WY IS L SO0 Jiad e e { PaxPs ) I 5 (P2 X Pa) (SG0 Guaed
A sae gaa Ver gy p Al [ el e e JS G lisia g base P
R I P N O S TR RUT) N6 U I SPRS A D [ AN PURCRS JAT [t ST
o)) s !y o el (s Le A i) GBI Jad) 8 Lein
2y e AU ey Slal Jah e JS g Aa Ver gy On ADY ek ‘
Sl DAY L s sieall ey s inall bl i gl G e cilial moailt U
ot om 3 ol 2 e L pa Lals ) il gk A Lind camaia gl 5 Alabea g 250 )M
S il lie e (P1X P2) SV el 5 sl idea (B JSYY il aa g oY)
cJads sl Alales Cund

EEC PRI, [t T IO RAT RIS P 1 S P S T P R I
J—S Cilial Alales s 5 yina g cange BlG Y S s B BV g cas Y
LAl e Jual

S Aalee Ziat § e 180 Bl sl Jgeana oF ol dales Jilad ekl
S Jad Silde 5 SV il ey o) Bl Al f Gagadl dae e S
e Ga (g X Ps) Sl gl y JyV1 il b cilad [ Jii ol e g AT Bali ey
P Jall ilEe e (Pr X P2} oY) Cuael B A [ Gl 2ae y (SED Jad
Onagd WY 8l [l a1 e | 8 ) pesnall BB calial Alalee il L
Sde e JOI g TV pagdl A gl aae y SEI Jiad e (e JG
P Jial e SO gy LY Bl Ve e gy S e
[l aie p b /gl W0 s B A YLD Gl O a5 S b3a

799



