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ABSTRACT

Two field experiments were carried out during 2003 and 2004 seasons at
seven Governorates (El-Monfia, El-Gharbia, £l-Dakahlia, EI-Shrkia, E!-Behira, Kafer-
El-Sheikh and Damiatta) to investigate the relative importance of different lint cotton
yield and seed cotton yield components in seven Egyptian cotton varieties (Giza45,
Giza 70,Giza 85,Giza 86,Giza 87,Giza 88 and Giza 89). The recorded data were boll
weight, lint percentage, seed index, seed cotton yield in kentar per faddan, lint yield in
kentar per faddan and number of bolls per plant. Simple correlation coefficients and
stepwise multiple linear regression were used, in addition to path coefficient
analysis. The results showed positively and highly significant correlation coefficients
between either seed cotton yield or lint yield and yield components.

Simple correlation coefficient was used for assessing the relationship
between lint yield and characters studies. Lint yield was highly positive correlated
with each of boll weight, lint percentage, seed index and number of bolls per plant.
When the relative contribution from boll weight and number of bolls per plant were
combined in linear regression equations, their contribution to sead cotton yield and
lint yield were 97.80 % and 92.49 %, respectively.

Results of the path coefficient analysis, revealed that three yield components
(boll weight, seed index and number of bolls per plant) contributing to seed cotton
yield (k/f) and lint yield {k/f). The highest value for coefficient of determination {CD)
were 0.0827 for boll weight and 0.772 for number of bolls per plant with relative
importance equal to {Rl) of 8.27% and 77.98 %, respectively in the first model (seed
cotton yield). Boll weight and number of bolls per plant had the highest indirect effect
being 10.57 %. The total relative contribution of the studied characters to the overall
variation in seed colton yield (k/) was 97.80 %. While in the second model, results
indicate that the highest vaiues for coefficient of determination (CD) was 0.1146 for
boll weight and 0.7069 for number of bolls per plant with, relative important (RI%)
equal to 11.02 % and 68.56 %, respectively in lint yield. The total relative contribution
of the studied characters to the overall variation in lint yield was 92.46 %.

In general obtained results indicated that number of bolls per plant and boll
weight were the major and the most consistent sources accounting for variation in
seed cotton yield and lint yield. Therefore, it is important for the breeder to consider
these characters in formulating his breeding programs to obtain the best yield.

INTRODUCATION

Cotton {Gossypium sp) is the most important fiber crop ail over the
world. in Egypt, colion is important for both export and local textile industry.
Yield is a very complex character determined by several components. It is the
final outcome of hereditary and environment factors. It is the experience of
plant breeders th.t direct selection for yield on an individual plant basis is
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mostly misleading. Hence the breeder attempts te improve yield indirectly
selection characters associated with yield. Therefore it is important to study
the relative important of characters contribution to seed cotton yield and lint
yield in the early segregating generations,

The correlation studies give the amount of association between any pair
of characters. The direct and indirect effect of each of the components on
yield is however not revealed by these correlation studies especially when
more number of variables is included.

Path coefficient analysis developed by Wright (1921), followed by many
workers in different crops facilitates the partitioning of the correlation
coefficient into direct and indirect effects. The objective of the cotton breeder
is to enhance yielding potential of cotton varieties. Cognizance of yieid
components is very necessary to appreciate the vielding capacity of selected
lines in any breeding program before their release as commercial cullivars
(Worley et al. 1976).

Elyan (1982), found that cotton yield per plant was correlated significantly
and positively with number of bolls per plant in Egyptian and upland cotion
cultivars. Number of bolls gave clear association rather than boll weight, and
correlation values between lint index and lint percentage was positive Abd-El-
Hakim (1993), found that simple correlation coefficient was used for
assessing the relationship between lint yield and the some characters under
studied (number of bolls per plant, seed index and lint percentage) were
highly positive correlated. Path coefficient analysis showed that number of
boils per plant reveaied the most prominent direct effects on lint yield with the
highest relative important contribution value of 63.39 % to the total variation
of lint yield.

Path coefficient analysis was used to estimate the relative contribution of
yield components to yield variation in cotton by several workers, i. €. El-
Bayoumi (1978),El-Marakbyet.al.,(1980), El-Shaer etal, (1984)Nasrallah
(1987), Shasfshsk et al, (1987), Ghaly et al, (1990) and El-Beily etf. al.
(1996). They reported that bolls number contributed with the greatest part to
cotton yield but they mentioned different arrangements with regard to
characters following number of bolls, In path coefficient analysis, number of
bolis per ptant revealed the most prominent direct effects on lint yield with the
highest relative important contribution value of 63.39 % to the total variation
of lint yield.

Using stepwise analysis, Worley et. al, (1974); Seyam et. al., (1984),
Abou-Zahra et. al., (1992) and Abou-Tour et, al. (1996), noticed the order of
importance of the basic yield component. Hayam (2004) stated that there
were positives and highly significant correlation between lint percentage and
each of seed cotton yield, number of bolls per plant and lint index,
Meanwhile, a highly significant negative correlation was found between lint
yield and seed index. In the fifth model, the characters chosen for path
coefficient analysis, as contributors to lint yield were seed cotton yield lint
percentage and the joint effect between them. The direct and indirect effects
between them were relatively high on yielding abiltr and the relative
importance equal to 88.83% for seed cotton yield, 2.6%5 for lint percentage
and 3.86% for the joint effects between them.

5758



J. Agric. Sci. Mansoura Univ., 30 (10), October, 2005

The objective of study was to use the stepwise multiple linear regression to
determine a prediction model for yield. Variable acceptance and. variables
removal as well as the relative contribution for variables acceptance can also
be calculated path coefficient analysis to determine the relative importance of
characters to cotton. This parameter might be useful in planning appropriate
selection procedure for improving cotton yield.

MATERIALS AND METHODS

Seven commercial cultivars (Gizad5, Giza 70,Giza 85, Giza 86, Giza
87,Giza 88 and Giza 89) were grown in the two successive seasons .of 2003
and 2004 at seven Governcrates of North Egypt (El-Monfia, El-Gharbia, EI-
Dakahlia, El-Shrkia, E!-Behira, Kafer-El-Sheikh and Damiatta).The
experimental design was randomized complete blocks with four replications
at each location. Seeds were sown on March in both seasons. The plot area
was 13 m?, containing five ridges of 4 m? length and 65 cm width. Hills in
ridges were spaced 25 ¢cm apart, Plants were thinned to two plants per hill
after six weeks from planting. The first irrigation was given three weeks after
sowing and the second are was two weeks later. Plants in all experiments
were irrigated every iwo weeks until the end of the season for a total of nine
irrigations. Phosphorus as calcium super-phosphate was applied before
sowing at a rate of 24-kg P, Os/ feddan. Nitrogen as ammonium nitrate
(33.5% N) was applied at the rate of 60 kg N/ feddan in two equal amounts, 6
and 8 weeks after sowing, each application was followed immediately by
irrigation. The seed cotion yield was obtained from the three middle ridges of
each plot. Data were collected for the following characteristics:
1-Boll weight (BW): the average weight in grams of 25 bolls, picked at
random from the first and the fifth ridges of each plot.

2-Lint percentage (LP%): the amount of lint in seed cotton sample,
expressed in percentage.

3-Seed index (SI): estimated as the weight of 100 seeds in grams.

4-Seed colton yield (SCYY: cbtained from the three middle ridges of the plot
and was converted to kentar per feddan.

S5-Lint yield (LY): estimated weight of lint yield in kentar per feddan.

6-Number of bolis per plant (E/P): the average number of harvested bolis per
ten plants,

Data analysis:

The statistical analysis was carried out as follows:

1- Simple cerrelation coefficients were computed among characters studied
according to method described by Snedecor and Cochran (1969). The
path coefficient analysis proposed by Wright (1921) and utilized by Dewey
and Lu {1959), was used in this study for the analysis of yield components
path coefficient analysis used to identify the different independent
characters which affect the dependent character directly, as well as
indirectly. it gives us the path in which an independent variable is affecting
th# dependent variabie in a given set of independent variables.
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Table 1: Description of the studiad parental cotton genotypes.

Serial Genotypes Pedigree
1 Giza 45 Giza 28 X Giza 7
2 Giza 70 Giza 59 A X Giza51 B
3 Giza 85 Giza67 X S.B 58
4 Giza 86 Giza 75 X Giza 81
5 Giza 87 Giza 77 X Giza 45 A
5 Giza 88 Giza77 X Giza45B
7 Giza 89 Giza 75 x Rou. 6022

2-The stepwise multiple linear regressions as applied by Draper and Smith
(1966), was used to compute a sequence of multiple regression equation
in a stepwise manner. At each step one variable was added to the
regression equation, it was the most one reduced the error sum of
squares. Equivalently, it was the variable that had the highest partial
correlation with the dependent variable adjusied for the variables aiready
added. Similarly, it was the variable, which if added, had the highest F
value in the regression analysis of variance. Moreover, variables were
forced into the regression equation and automatically removed when the
values were low. Regression analysis of both multiple linear regression
and stepwise were estimated tc determine the most contributing factors to
seed cotton yield and lint yield (Y). Multiple coefficient of determination
(R® for full mode! variability due to all mdependent variables was
estimated for all variables and was compared to R? of stepwise analysis.
The importance of stepwise analysis lays on the fact that it removes
multicolinearty between predicter factors. Furthermore, it reduces the
number of factors used to predict to the number that have the highest
partial correlation with the dependent variable Draper and Smith, (1966).
To obtain accurately precise prediction, coefficient of determination value
(R® should be close 1 and standard error of estimates value {SE%)
should be near zero Draper and Smith, (1966},

A path coefficient is simply a standardized partial regression coefficient
as it measures the direct influence of one variable upon another and permits
the separation of the correlation coefficient into components of direct and
indirect effects.

RESULTS AND DISCUSSION

Simple correlation

A matrix of simple correlation coefficient for characters under study is
presented in Table 2. for combined data over both two seasons. The results
showed that highly significant paositive correlation was found between
seed cotton yield (k/f} and each of characters, bol! weight (r =0.481), lint
percentage(r =0.378), Seed index (r = 0.350) and number of bolls of plant (r
=0.908). Also, the results showed that highly significant positive correlation
was found between lint yield (k/f) and each of characters, boll weight (r
=0.499), lint percentage (r =0.519), seed index (r =0.342, ind number of bolls
per plant (r=0.908). These results in agreement with those reported Elyan
{1982), AbdEl-Hakim (1990) and Hayam (2004).
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Table 2: Matrixes of simple correlation coefficient between yield and
yield compoaents in Egyptian cotton,

Variables BW LP% Sl SCY LY B/P
Bw 1.000
LP% 0.403* 1.000
Sl 0.667* | 0.141™ 1.000
SCY 0.481* | 0.378* | 0.350* 1.000
LY 0.489* | 0.519™ | 0.342" | 0.967* 1.000
BIP 0.208* | 0.299"* | 0.163* | 0.845* | 0.908™ | 1.000

*and ** significant at 0.05 and 0.01 levels of significance, respectively

Stepwise multiple linear regressicn

Stepwise multiple linear regression and corresponded predication
equations are indicating in Table 3. Regarding to seed cotton yield (k/f) and
lint yield (k/f) the most contributing factors were boll weight and number of
bolls per plant for models (1 and 2).

The total contribution of these characters over all variation in seed
cotton yield (mod.1) and lint yield (mod.2) were 97.8 % and 92.5 %,
respectively, for the coefficient of determination { R?), whereas it was 89.4 %
and 97.8 % for the predication equation stepwise for seed cotton yield (k/f).
Also, it was 82.4 % and 92.4 % for the predication equation stepwise for lint
yield (k/f). SE % values were calculated by diving overall standard error of
estimates by the mean of dependent variable (Y, the seed cotton yield or lint
yield} and were between 6.69 — 13.49 % for full model, whereas, it was
between 5.96 ~ 20.56 for stepwise model (Table 3). The contribution of
number of bolls per plant (X8) in seed cotton yield was high (R2=0.89),
whereas it (R°=0.92) for lint yield. Number of bolls per plant is very important
in yield predications. These results are in agreement with those reported by
Abd Ef - Hakim (1980} and Abou — Tour et al. (1996).

Table 3: Predication equation, coefficient of determination, R?* and
standard error of estimates for Egyptian cotton using full
maodel regression equations and stepwise.
Predication equation {Full model) R* SE%

) Seed cotton yield.
'Y= -8.9158+ 3,2324X1** + 0.0495 X3 + 1.0878 X6 Step (1) | 0.978 6.69
¥ = 0.1361+1.1644 X6** - step(2) | 0.894 | 1262
Y = -8.7087+3.3391X1 **+1.0882X6** 0.978 5.86
. Lint cotton yield.
[Y=-12.3979 +4,8398X1°*-0.0867X3+1,3237X6** Step (1) 0.925 13.49

Y=-0.8142+1.4281X6™" Step (2) | 0.824 20.56
¥=-12.7601+4.6531X1**+1.3220X6** 0.924 13.50
* and ** significant at 0,04 and 0.01 levels of significance, respectively
Boll weight {x1) Seed index (x3) Number of bolis {x6)

1-Path coefficient analysis:

The path coefficient procedure was used in this study to assess the
relative imporntance of characters contributing, both directly and indirectly for
two models to seed cotton and fint cotton yields (k/f).
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Simple correlation coefficient between seed cotton yield or lint yield
and its components namely: boll weight, seed index and numbers of bolls per
plant were individually partitioned into their components of direct and indirect
effects. The results of direct and indirect of yield components and their
relative importance to seed cotton yield are shown in Table 4. and illustrated
in Figures 1 and 2. The first model results indicate that number of bolls per
piant and boll weight showed maximum direct effects toward seed cotton
yield (k/f) recording the highest relative contribution to total variation of seed
coiton yield (k/f) being 77.98% and 8.27% respeclively. The results also
showed that the highest indirect effects between boll weight and number of
bolis per plant being 10.57%. The total relative contribution of the studied
characters overall variation in seed cotton yield (k/f) was 97.80%. The
residual effect of the other yield components in this model was 2.19%. While,
the second model results indicate that number of bolls per plant and boll
weight showed maximum direct effects toward lint yield (k/f) recording the
highest relative contribution to total variation of lint yield (k/f) being 68.58%
and 11.02%, respectively.

Table 4: Components (Direct and joint effects) of two-model variaticn in
Egyptian cotton.

. First model Second model

Variable b RI% ) RI%
Boll weight (x1) 8.27 11.02
Seed index {(x2) 0.0827 0.02 0.1146 0.04
Number of bolls {x3) 0.0002 77.98 0.0004 68.58
X1) x (x2) 0.7798 0.55 0.7069 0.86
(X1) x (x3) 0.0055 10.57 -0.0088 11.44
{(X2) x (x3) 0.1057 0.41 0.1180 0.52
Residual 0.0041 2.19 -0.0054 7.54
Total contribution 0.0219 97.80 0.0754 82.46

CD= Coefficient of determination, RI%= Relative importance.

Multiple coefficient of determination first model = 97.80%.
Muitiple coefficient of determination second model = 92.46%.

The results also clear that the highest indirect effects between boll
weight and number of bolls per plant being 11.44%. The total relative
contribution of the studied characters overall variation in lint yield (k/) was
§2.46%. The residual effect of the other yield components in this model was
7.54%. It is clear that this residual effect has slight importance and showed
very small contribution 1o beth seed cotton yield (k/f) and lint yield (k/f)
variation and also to the cther characters, which were probably not included
into this model. This finding is agreement with Ef — Shaer et al, (1984) who
reported that the direct effects of number of bolis per plant and boli weight as
well as, their indirect effects were responsible fur 91.8 % to the variation in
piant yield, and E! ~ Bayoumy (1978) who reported that bolis number was the
most important to seed cotten yield variation in nine Egyptian cotton varieties.
The total contribution of the above-mentioned characters overall variation in
seed colton yield and lint yield were 91.61 % and 90.63 9, respectively.
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In general, the results obtained herein indicated that boll weight and
number of bolls per plant were the major and the most conslant sources
accounting for variation as total contribution in seed cotton yield (k/f) and lint
yield (kM) wvariation under study with value of 97.80% and 92.46%
respectively. Therefore, it is important for the breeder to consider these
characters in formutating his breeding programs under study to obtain the
best gain in selection.
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