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Abstract

Simple correlation coefficients between all possible pairs of thir-
teen characters were calculated for plants of both F5 and F3 generations
of an Egyptian cotton hybrid between Giza 83 and Giza 75 (Gossypium
barbadense L.). Moreover, path coefficients were studied for lint yield
and its contributing characters in both F» and F3 generations.

The results indicated that lint yield/plant (LY/P) was highly and
positively correlated with number of harvested bolls/ plant (B/P), boll
weight (BW), lint index (LI), Pressley index (PI), number of vegetative
branches (NVB), lint percentage (L%, in F2 generation) and days to first
open boll (DFB, in F3 generation).

The results obtained from path coefficient analysis revealed that
the main sources of LY/P variation could be arranged according to their
relative importance in F, generation as follows: B/P, LI X SI (seed index),

- LI and SI. Whereas, in F3 generation, B/P, B/P through each of BW and
Pl and the direct effect of BW were the main sources of variation in the
same order. Also the results indicated that DFF and DFB were the main
contributors to B/P. An increase in B/p.An increase B/p was almost off-
set by a decrease of either DFF, DFB or both. Selection to improve lint
yield should be directed toward the prolificacy of these characters in the
breeding material.

INTRODUCTION

The cotton breeding program is still depending fully on hybridization for breed-
ing and production of new varieties that possess higher yield and better quality.
However, selection for yield on individual plant basis has been mostly ineffective.
Selection for some other morphological and agronomical characters to achieve high
yielding potential was adopted. A promising alternative to direct selection is the indi-
rect selection for yield via its components. Hence, several investigators attempted
to improve yield indirectly through the improvement of characters associated with
yield. They applied different statistical techniques, included correlation and regres-
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sion analysis as well as path coefficient procedure (Singh et al., 1968, Zaitoon,
1973, El-Marakby et al., 1980, Elayan, 1982, El-Shaer et al., 1984, Shafshak et
al., 1987, Ismail et al., 1988 a and b, and Ghaly et al., 1990).

The objective of this study was to use path coefficient analysis technique to
determine the relative importance of traits contributing to lint yield in F2 and F3
generations of the Egyptian cotton cross Giza 83 X Giza 75.

MATERIALS AND METHODS

The material used in this study consisted of the F and F3 populations of a
cross between the two long staple Egyptian cotton varieties Giza 83 and Giza 75 of
(Gossypium barbadense L.). The cross was made in 1991 season at Giza Experimen-
tal station, Agricultural Research Center.

In 1992 season, the hybrid seeds, as well as selfed seeds of both parents
were grown. In the same season, the parents were crossed to obtain more Fq hybrid
seeds and artificial selfing for the F1 hydrid plants was made to obtain Fp Seifed
seeds.

In 1993 season, a part of F1 and F2 selfed seeds were saved to be sown with
F3, while the other part of F2 seeds were planted. Many flower were selfed on F2
plants in order to obtain seeds for progeny testing in F3.

In 1994, five populations, i.e., the two parents (P and Pp), Fq, F2 and F3
were planted in a randomized complete block design with four replications. Each rep-
lication included two rows for each Pq, P, F1 and four rows F» and F3. Plants were
grown in rows 7 meters long and 60cm. wide. Each row had ten hills 70cm. apart.
Agter 40 days all hills were thinned to a single plant per hill. All the agricultural
practices were done as recommended. ’

A representative random sample of 25 individual guarded plants per plot for
each of F» and F3 populations, were screened for the following characters: days to
first flower (DFF); days to first open boll (DFB); position of the first node (PFN);
number of harvested bolls/plant (B/P); Boll weight (BW; lint yield/plant (LY/P);
lint percentage (L%); seed index (SI); lint index (LI); Microinaire reading (Mic);
Pressley index (Pl); number of fruiting branches (NFB); and number of vegetative
branches (NVB).

Simple correlation coefficient of F» and F3 population were computed between
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various characters according to the method described by Snedecor and Cochran
(1967).

The phenotypic linear correlation coefficients of 12 traits contributed to lint
yield in both F» and F3 generations were partitioned into direct and indirect effect
by using path coefficient method proposed by Deway and Lu (1959).

RESULTS AND DISCUSSION
1. Association between characters:

Simple correlation coefficients of (LY) with various contributing characters
for the two generations of F» and F3 are shown in Table (1). Data showed strong
positive association between LY/P, B/P, BW, L%, LI, Pl and NVB. It is also evident
that positive and significant correlation could be detected between LY/P and each of
SI (in both generations) and DEF (in F3 generation). The magnitude of correlation co-
efficients between lint yield and each of DFB and L% were relatively low in Fp and
F3 generations, respectively.

Number of harvested bolls/plant (B/P) was highly and positively correlated
with BW, PI, and NVB in each generation. Significant and positive correlations were
recorded between B/P and each of DFB, L% and LI (in Fp generation). The same
character (B/P), correlated significantly and negatively with LI in F» generation.
Moreover, highly significant and positive correlation coefficients were obtained be-
tween BW and each of SI, LI and Mic and Mic; L and LI; Sl and each of LI and between
Py and each of DFF and NVB.

In F3 generation, the correlation coefficients beteen L% and each of PFN, SI
and NVB were negative and highly significant. Therefore, improving LY/P through
increasing NFB may be a formidable task in F3 generation due to the negative associ-
ations between NFB and each of BW and SI.

These results are in agreement with those reported by Zatioon (1973), Shaf-
shak et al. (1987), Ismail et al. (1988 a and b), and El-Adly (1996).

2. Path coefficient analysis:

The relative contribution of various lint components to lint yieid for both F»
and F3 generations as derived from path coefficient analysis for the cross Giza 83 X
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Giza 75 are shown in Table 2. The direct effect of each of B/P (0.874 and 0.9334 in
F2 and F3 generations, respectively) and LI (0.623 in F» only) was the major com-
ponent for the highly significant correlation between LY/P and each of these charac-
ters. The direct effect of BW in both generations F, (0.198) and F3 (0.226) was
lower in magnitude than the indirect effect of BW via LI (0.421) in F> and BW via B/
P (0.273 and 0.315 in F2 and F3, respectively). In F2 generation, the negative di-
rect effect of L% (-0.298) and SI (-0.583) were moderate in magnitude while their
indirect effects L% via LI (0.263), L% via B/P (0.203) and SI via LI (0.519) were
the major contributors for the highly significant correlation coefficients between
LY/P and each of L% and SI. Evidently, the positive indirect effects of Pl and NVB
through B/P in both F2 (0.702 and 0.364, respectively) and F3 (0.825 and 0.404,
respectively) were the major components for the highly signgificant correlation co-
efficients between LY/P and each of Pl and NVB while, its direct effects were posi-
tive (in F2) or negative (in F3) and lower in magnitude.

In F3 generation (Table 2), the direct effects of DFF (-0.012) and DFB (-
0.001) were negative and with low magnitude while, their indirect effects through
B/P (0.216 and 0.253, respectively) were the main components for significant or
highly significant correlation coefficients between LY/P and each of these traits. An
increase in B/p was almost offset by a decrease of either DFF, DFB or both, or so to
speak. On the other hand, the same generation showed that the main contributor for
the significant correlation coefficient between LY/P and SI was the indirect effects
of Sl via B/P (0.147) and S| via BW (0.133) while, the direct effect of SI was posi-
tive and low in magnitude (0.046). Meanwhile, the direct effect of LI was negative
and with low magnitude however, the indirect effect of LI x BW (0.121) was the
greatest component for the highly significant correlatio coefficient between LY/P
and LI .

In general, the results (Table 3 and Figure 1) indicated that B/P was the ma-
jor contributing component for LY/P in both F2 (0.76) and F3 generations (0.76 and
0.87 respectively). The second contributor to LY/P in F2 was the negative indiréct
effect of SI X LI (-0.6044) followed in order by the direct effect of LI (0.39), Si
(0.34), the joint effects of B/P though each of LI (0.2483) and BW (0.166). Mean-
while, the second contributor to LY/P in F, was the indirect effect of B/p x BW
(0.1422) followed in arrangement by the negative joint effect of B/P x Pl (-0.0629)
and the positive direct effect of BW (0.05). Other direct and indirect effects for the
rest for the rest of the studied characters were negligible and show very slight con-
tributions to lint yield/plant.
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Fig. 1: The Components in percent for lint yield / plant in both F» (A) and F3 (B)
* generations as depicted from the following table :

No Characters F2 F3 No | Characters F2 F3
1 B/P 22.03 66.81 | 11 B/P x NVB 1.27 0.72
2 BW 1.13 3.90 12 | BWx L% 0.75 0.00
3 L% 2.57 1.56 13 | BWx SI 4.05 0.92
4 Sl 9.81 0.00 14 | BWx LU 4.79 1.38
5 LI 11.24 0.00 15 L% x Sl 1.50 0.00
6 B/PxBW 3.10 10.89 | 16 | L% x LI 4.52 0.98
7 B/P x L% 3.50 0.92 17 | Sl x L 17.45  0.00
8 B/P x Sl 3.15 1.04 18 | Remaining effects 0.54 3.93
9 B/P x LI 737 1.09 19 | Residual 0.40 1.05
10 B/P x Pl 1.03 4.81 20
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These results indicated that the percentage contribution of lint yield compo-
nents represented more than 98% of the total variability and that the characters
under investigation included the actual yield components. The residual values were
0.40% and 1.05% in both F» and F3 generations accounted for the rest of the studied
characters which had negligible effects on lint yield/plant.

In summary, B/P was responsible for 22.03% and 66.81% of the total varia-
tin of lint yield per plant (in both Fp and F3 generations, respectively). In F> genera-
tion, the joint effect of SI x LI, was responsible for 17.45% while, the direct ef-
fects of each of LI and the indirect effect of B/P x LI were responsible for 11.24%,
9.81% and 7.17% of the overall variation in LY/P, respectively. Meanwhile, in F3
generation, the joint effects of B/P through each of BW and Pl and direct effect of
BW were responsible for 10.89%, 4.81% and 3.90% of the total variation in lint
yield per plant.

The results agreed with those previously reported by Zaitoon (1973), Abo
Alam and El-Marakby (1978), El-Bayoumy (1978), El-Marakby et al. (1980), El-
Shaer et al. (1984), Seyam et al. (1984), Shafshak et al. (1987),Ismail et al. (1988
a and b), Ghaly et al. (1990) and Awaad et al. (1995).

Breeding implication:

1. The result of this study could be put in terms of applicability as follows:
The major component of lint yield per plant in F2 and F3 generations is B/P followed
by the joint effects of S| X LI and B/P X BW, respectively. The third contributor to
lint yield was L1 and B/d x Pl in F, and F3 generations, respectively while, the fou-
. rth contributor in importance was Sl and BW in F» and F3 generations,respectively.

2. These results may indicate that using simple correlation coefficient only
without taking into consideration the interactions between contributing characters is
misleading.

3. It is an advantage for the breeder to consider these characters in planning
his breeding programs to improve lint yield during selection.
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