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Abstract
Genetic potential, combining ability, heterosis effects and heritability were
studied in F1 genotypes of Gossypium hirsutum L., at Cotton Research Station in
Deir Ezzor, Syria. Four parental genotypes (Aleppo 33/1 (P1), Deir Ezzor 22 (P2),
Line 106 (P3) and Line G73 (P4)) and their six F1 half diallel progenies were
grown in a randomized complete block design with three replications in 2011
season to study seed cotton yield (S.C.Y.kg/don.); lint percentage (L.P.%) and
earliness percentage (E.P.%). Results showed significant (p≤0.01) differences
among the genotypes, parents and crosses for seed cotton yield and lint
percentage. Significant (p≤0.05) differences were observed for parent vs. crosses
indication to average heterosis over all hybrids for the above two traits. For
earliness, insignificant differences were showed among genotypes, crosses and
parent vs. crosses, but significant (p≤0.05) differences were showed among
parents. Results indicated that best genotypes which performed highest mean and
general combining ability were: lines 106 and G73 for seed cotton yield; Deir
Ezzor 22 for lint percentage and Aleppo 33-1 for earliness percentage. Thus, it
could be suggested that these parental varieties could be utilized in a breeding
program for improving these traits to pass favorable genes for improving hybrid
and subsequently producing improved genotypes through the selection in
segregating generations. Best crosses based on mean performance and/or
heterosis and/or specific combining ability were Aleppo 33-1*G73 followed by
Aleppo 33-1*line 106 for seed cotton yield; Aleppo 33-1*G73 for lint percentage
and Line 106*G73 for earliness percentage. Suggesting that these crosses could
be used in breeding program to improve such traits. On the other hand, results
showed high value of H2b % and low value of H2n%for seed cotton yield,
ascertained that dominance effects had great role in the existence of the
variability of this trait, which insure that the expected gain from recurrent back
crossing for seed cotton yield would be high in the breeding program. However,
estimates of H2b % and H2n% for both of lint percentage and earliness percentage
were high. Theses convergence of narrow and broad heritability values revealed
that both additive and non-additive gene actions played important roles in the
inheritance of these two above traits, so breeding program should contain
selection and hybridization for improving these traits.
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Introduction:
Cotton is the king of fiber reside one of the momentous and important cash crops exercising profound
influence on economics and social affairs of the world. The word “cotton” derived from the Arabic word
“al qatan” (Gohil et al., 2017) and popularly known as “White Gold”.
Upland cotton (Gossypium hirsutum L.) accounts for approximately 90% of the world cotton production
(Lacape et al., 2007; Yu et al., 2011). Cotton breeders seriously face the problem of selecting suitable
parents and promising crosses to breed high yielding and high quality cotton varieties. Combining ability
and genetic variation are useful in determining the breeding value of some populations and the
appropriate procedures to use in a breeding program (Ilyas et al., 2007), however, the most commonly
utilized experimental approach is the diallel design. Griffing’s biometrical analysis (Griffing, 1956) has
been widely used to aid plant geneticists in selection of genotypes for hybridization. In a generalized
theoretical form, Griffing’s combining ability is mostly used for analysis of diallel crosses.
Past studies revealed that in plants, the heterosis is known to be a multigenic complex trait and can be
extrapolated as the sum total of many physiological and phenotypic traits (Baranwal et al., 2012), and it
enabled the plant and animal breeders to improve the performance for several economic traits (Khan,
2013). Rosas et al., (2010) discussed the role of variation in gene expression between parental species
and its effect on phenotype, and concluded that F1 hybrids might be expected to show increased
performance with regard to basic physiological traits such as growth.
Sorour et al., (2000) reported the presence of significant heterosis over mid-parents for earliness. Awad
(2001), stated that heterosis relative to mid-parents was desirable and highly significant for earliness
indicators, namely first fruiting node, while days to first flower was insignificant. In this respect, ElHelw (2002) stated that the average percentage of heterosis relative to better and mid-parents were -1.73
and -2.10 for days to first flower, while it was insignificant for first fruiting node. He showed the values
of heterosis relative to mid-parents as 48.13%, 46.59%, 6.34%, 1.01% and -1.48% for seed cotton
yield/plant, lint yield/plant, boll weight, seed index and lint percentage, respectively. Meanwhile, the
corresponding values relative to better-parent were 11.03%, 10.85%, 5.69%, -2.94% and-2.64% for the
same previous traits, respectively.
McPherson et al. (2002) reported that diallel crosses was including all possible crosses between a diverse
group of nine varieties. The thirty-six F1's were tested during 2001 at five field locations near Leland (in
India). Since the GxE interaction term in the combined ANOVA was significant, lint yield was analyzed
separately for each location. At MS. the Upland X Upland crosses exhibited an average of 10.5%
heterosis for yield. Interestingly, the cross of (X-6348 x PSC355) and (X-6348 x DP Pearl ) resulted in
the greatest heterosis as these crosses yielded 26.0% and 21.3% more than their respective best parents.
At Waukena-CA, only four crosses yielded more than their best parent. At Stratford-CA, the Upland X
Acala crosses on the average exhibited 6.6% heterosis with GTO/SG747, GTO/FM958, and
GTO/FM966 having the highest heterosis at 13.5%, 13.3%, and 18.2%, respectively. Abd El-Bary (2003)
from his studies on diallel analysis among six Egyptian cotton varieties (Giza-85, Giza-86, Giza-89,
Giza-76, Giza-77; and Giza-87), mentioned that the results indicated the presence of highly significant
genotypes mean squares for seed cotton yield, lint yield, number of branshs /plant, seed index, lint
percentage, lint index and boll wieght. Positive heterosis observed over mid-parents (M.P) for all studied
yield and its attribute traits except lint index (L.I). The value of positive (desirable) heterosis over midparents (M.P.) varied from 2.47% for seed index (S.I.) to 11.92% for seed cotton yield/plant
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(S.C.Y./plant). In addition, the estimated values of heterosis relative to better-parent indicated the
absence of heterotic effect in all studied yield and its component traits.
Iqpal et al., (2011) reported that six cotton varieties were crossed in a complete diallel fashion to study
the inheritance of seed cotton yield and its components, lint percentage and fiber length. Field evaluation
of six parental genotypes and thirty F1 was made. Genotypes mean values differed significantly (P≤0.05)
for all traits.
Khan et al., (2015) detected that genetic potential and combining ability were studied in 6 × 6 F1 crosses
of Gossypium hirsutum L. Six parental genotypes (CIM-446, CIM-496, CIM-499, CIM-506, CIM-554
and CIM-707) and their thirty F1 diallel progenies were grown. Significant (p≤0.01) differences were
observed among the genotypes for bolls per sympodia, bolls per plant, boll weight, seed cotton yield per
plant, lint % and lint index. F1 hybrids showed significant increase over parental means for all the traits.
Coban and Unay (2017) reported that gene action and useful heterosis were investigated for fiber quality
and yield traits in interspecific cotton crosses. The twelve F1’s and their parents were evaluated during
2011 and 2012 cotton growing season. Analysis of variance refered that mean squares of genotypes (G),
parents (P) and crosses (C) for seed cotton yield and lint percentage were significant. On the other hand,
mean squares of (P vs.C) was highly significant for lint percentage but insignificant for seed cotton yield.
The useful heterosis were positively significant for fiber strength and fiber length. Candia x Giza 45
hybrid was promising hybrid for all observed characters.
Gohil et al., (2017) reported that A line x tester analysis was undertaken to estimates the magnitude of
heterosis in interspecific hybrids of cotton (Gossypium hirsutum L. x Gossypium barbadense L.) for yield
and its components characters in 56 entries including (42 hybrids along with 13 parents and 1 standard
check hybrid). Analysis of variance indicated the significant difference among the parents and hybrids
for all thirteen characters studied which revealed existence of variability among the genotypes. Studies
revealed that for seed cotton yield per plant out of 42 cross combinations, 10 hybrids had registered
significant positive estimates of heterobeltiosis.
Djaboutou et al., (2017) detected that analysis of variance showed highly significant differences among
the14 cotton genotypes (p˂0.001). On the other hand, the results showed high heritability for earliness
traits.
Lingaraja et al., (2017) used 60 hybrids which obtained from a line x tester analysis of crosses involving
fifteen female parents and four male parents to evaluate the heterosis effects for economic and fibre
quality traits. The results showed that range of economic heterosis varied from -11.06 to 3.37% for
ginning outturn to -60.38 to 48.32 for seed cotton yield per plant. The overall study of heterosis revealed
that the better performing hybrids, H1316 X H1236 for seed cotton yield, LH2232 x H1236 for ginning
outturn.
For significant improvement in genetic potential of genotypes for yield and fiber quality traits, the cotton
hybrid is a good approach (Khan et al., 2010b, 2011). However, for hybrid cotton, the various cotton
lines are screened through combining ability to determine their GCA and SCA for new cross
combinations. Many commercial cotton cultivars despite their high/low agronomic performance combine
in a more good way/poorly when used as a parental cultivars in cross combinations.
Due to GCA and SCA, significant genetic variances were noticed for various yield related traits in
Gossypium hirsutum L. (Baloch et al., 2000; Hassan et al., 2000; Islam et al., 2001; Azhar and Naeem,
2008 ; Khan et al., 2009 a, b; 2011). Non-additive type of gene action was observed for boll weight, boll
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number, lint % and seed cotton yield (Muthu et al., 2005; Ahuja and Dhayal, 2007 and Ilyas et al., 2007).
However, additive genetic effects with enough genetic variability were noticed for most of the yield
traits, and effective selection was suggested in early segregating generations in upland cotton (Chinchane
et al., 2002; Yuan et al., 2002; Lukonge et al., 2008; Khan et al., 2009b). Such contradictions might be
due to varied genetic backgrounds of cotton genotypes used under different environmental conditions.
Ali et al., (2016) reported that combining ability and heterosis for within-boll yield components and fiber
quality traits were carried out using line ×tester mating system in upland cotton. Variance due to specific
combining ability was greater than general combining ability for all the traits depicting the importance
of non-additive genetic effects.
Karademir and Gencer (2010) found that in the populations, ginning percentage, was influenced by
additive. On thae other hand, seed cotton yield was influenced by non-additive gene effects.
Khan et al., (2010 b), find that high broad sense heritability and selection response were formulated for
lint percentage % (0.96, 1.66 %) and seed cotton yield (0.98, 643.16 kg).
Iqpal et al., (2011) reported that six cotton varieties were crossed in a complete diallel fashion to study
the inheritance of seed cotton yield and its components, lint percentage and fiber length. Field evaluation
of six parental genotypes and thirty F1 was made in a randomized block design with three replications.
Estimates of narrow sense heritability (H2n) were higher for all the traits that are due to additive gene
action. The results of the present study indicated that the pedigree of progeny selection will be helpful to
improve these traits.
Keeping in view the work of above scientists, the current study was carried out to analyze some genotypes
with respect to involved genetic mechanism, genetic diversity, heritability, combining ability effects and
heterotic potential of parental genotypes and their crosses for seed cotton yield (S.C.Y. kg/don.), lint
percentage (L%) and earliness percentage (E%), and all that aimed to utilizing the accurate choice of
parents and crosses to develop a genetic base for future breeding programs and provide a better insight
into the genetic control of the traits considered.
Materials and Methods:
2.1. Genetic materials:
The genetic materials used in the present investigation included four genotypes, they were, Aleppo 33/1
(P1), Deir-Ezzor-22 (P2), line 106 (P3) and line G73 (P4), all of them are belong to (Gossypium hirsutum
L.). This experiment was carried out at Almreiya Agricultural Experimental Station, Agricultural
Research Center, Deir-Ezzor, GCSAR, Syria. over two seasons (2010 and 2011). Deir-Ezzor is located
on the eastern part of Syria (latitude 35 º 19′ N and Longitude 40 º 8′ E), it is situated at elevation 212
meters above sea level. Planting dates were in the second week of April in each season.
The inbred seeds of all genotypes were obtained from Cotton Breeding Department, Cotton Research
Admenistration, General Commission of Scientific Agricultural Research (GCSAR).
2.2. Mating design:
In 2010 season, the above four genotypes were grown and crosses were made according to the factorial
mating design (method 2, model II) (Griffing, 1956). where, the F1's crosses [ p(p-1)/2 ] resulted in 6 F1
genotypes plus the four parental genotypes.
Crosses were made using hand emasculation and pollination techniques while the parental varieties were
selfed. In the second season of 2011, the evaluation trial was carried out.
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2.3. Experimental design:
The experimental design used in 2011 season, was a randomized complete blocks design with three
replications. Each plot consisted of two rows 5.0 m long and 0.7 m. wide. Hills were 0.25m apart to
insure 20 hills per row. Hills were thinned to keep a constant stand of one plant per hill at seedlings
stage. Before planting, experimental plots were dressed with calcium super phosphate (15.5 % p2o5) at
the rate of 9.8 Kg /donam during the preparation of experimental fields. Plants were fertilized with
nitrogen in the form of urea (33.5 %) at rate of 38 Kg /donam given into three doses as recommended
for cotton in Syria and were applied properly in the two seasons .
2.4. Studied traits:
Data were recorded for each individual plant and the means of each plot were used for analyzing the
studied traits as follows:
• Seed cotton yield (S.C.Y.) kg.don.: it was measured as the weight of seed cotton per plot
and converted to kg / don., equivalent.
• Lint percentage (L.P.) %: This trait was estimated as the ratio of cotton lint to 100 grams
of seed cotton yield expressed as percentage, where
L.P.%= (weight of lint sample/ weight of seed cotton of the same sample)*100
• Earliness percentage (E) %: it was calculated according to the following equation:
Earliness%= (Seed cotton yield of the first pick/weight of the two picks)*100
2.5. Biometrical procedures:
• Analysis of variance:
The collected data were subjected to a normal analysis of variance of the randomized complete block
design (RCBD) according to Cochran and Cox (1957), to test the significance of the genotype
differences. The degrees of freedom and sum of squares due to genotypes were further partitioned into
parents, crosses and parents vs. crosses. Differences between each item were tested for significant
according to the regular F-test. The form of partitioning degrees of freedom is presented in Table (1).
Table 1. Analysis of variance and partitioning degrees of freedom.
Sources of variations
d.f
Replications
r-1
Genotypes
g-1
Parents (P)
p-1
Crosses (C)
(p(p-1)/2)-1
Parents vs.Crosses
1
Error
(r-1)(g-l)

M.S
M6
M5
M4
M3
M2
M1

Where:
r, g and p are number of replications, genotypes and parents, respectively.
M1, M2, M3, M4, M5 an M6 are the error, average heterosis, crosses, parents, genotypes and
replications mean squares, respectively.
• Estimation of heterosis:
Values of F1 heterosis relative to mid- parents (M.P.) and heterobeltiosis relative to better parent
(B.P.) were calculated as follows:
H ( F 1, M .P )% =

F 1 − M .P.
x100
M .P.
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H ( F 1, B.P.)% =

Where:
F1

F 1 − B.P.
x 100
B.P.

: Mean of the F1 cross

M .P : Mean of the two parents = (P1+P2)/2
B.P : Mean of the better parent.
The significance of heterosis was determined using T test at 0.05 and 0.01 levels of significance,
according to the following equation, which was calculated as suggested by Steel and Torrie (1980):
T=(F1-MP)/SE
Where:
Standard deviation (SE) for mid-parent was calculated as:
SE= (3EMS/2r)1/2
Standard deviation (SE)for better parent was calculated as:
SE= (2EMS/ r)1/2
Where:
t = tabulated value at error degrees of freedom (E.d.f ) at certain probability levels
E.M.S.= error mean square
r
= number of replications
• Types of heritability:
The evaluation of genetic variability available is apreparatory to start a program of selection and
particularly to choose the parents to be crossed (Hamli et al., 2015). In the same way, the heritability of
the characters determines the response to the selection and depends on the genetic material studied as
well as experimental device (Atta et al., 2008).
Depending upon the components of variance used as numerator in the calculation, heritability is of two
types, viz, broad sense heritability and narrow sense heritability.
a. Broad sense heritability (Hb%): It is the ratio of genotypic variance to total or phenotypic
variance. It is calculated from total genetic variance which consist of additive, dominance and epistatic
variances.
b. Narrow sense heritability (Hn%): It is the ratio of additive or fixable genetic variance to the
total or phenotypic variance. It plays an important role in the selection process in plant breeding.
3. Results and Discussion:
Cotton breeders usually seek for variations, which if not present they have to create it through
hybridization programs. At the same time, the production of the promising hybrids depends on the choice
of parental lines as well as their order in hybridization which yielded the useful heterosis when crossed
together (Attiea, 2004).
3.1. Genotypes mean performance:
• Seed Cotton Yield (S.C.Y.) kg/don.:
The means of S.C.Y. for all genotypes used in this study are estimated and presented in Table (2). The
means showed that there is no specific parent, which is superior, where the parent P3 (line 106) had highest
mean as (463.90 kg.don.) with insignificant differences above other parents, followed by P4 (G73) with
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mean 457.20. While the variety Aleppo-33 (P1) is the inferior parent where it exhibites worst value (287.25
kg/don.). In respect of crosses, they have the same manner, where there is no superior hybrid but the
hybrid P1*P2 (Aleppo 33-1*Deir Ezzor) is the inferior which exhibtes worst value (343.62 kg/don.). The
analysis of variance for this trait of the four parental genotypes, 6 F1's hybrids are computed and presented
in Table (3). The results show that mean squares of genotypes and hybridsa ere highly significant
expression of considerable variability may be attributed to the broadgenetic base of the genotypes used to
develop the progeny (Ali et al., 2016). Highly significant mean squares are observed among parents
indicating the presence of variability among parents. These results are in accordance with those reported
by Abd El-Bary (2003); Attiea (2004); Iqpal et al. (2011); Khan et al.m,(2015); Coban and Unay, (2017);
Djaboutou et al,. (2017) and Gohil et al., (2017). Significant mean squares are recorded among parent vs.
crosses. indicating the importance of breeding for hybrid vigor. These results are in accordance with those
reported byAbd El-Bary (2003); Guvercin (2011); Iqpal et al., (2011); Khan et al., (2015); Djaboutou et
al. (2017) and Gohil et al., (2017). On the other hand, Coban and Unay, (2017) reported insignificant
mean square among parent vs. crosses for seed cotton yield.
• Lint Percentage (L.P.) %:
The means of 10 genotypes were determined and the results are presented in Table (2). The means show
that the parent P2 (Deir ezzor-22) is the best (40.22%), while P1 (Aleppo-33) is the worst (37.05%).
Regarding crosses, the hybrid P2*P3 was the best (39.87%), but the hybrid P1*P3 is the worst (38.23%).
The analysis of variance for this trait of the four parental genotypes, 6 F1's hybrids are computed and
presented in Table (3). The results show that highly significant mean squares are recorded among
genotypes and among hybrids expression of considerable variability may be attributed to the broad genetic
base of the genotypes used to develop the progeny (Ali et al., 2015). highly significant mean square are
obsorved among parents which revealed the presence of variability among parents. On the other hand,
highly significant mean square are showed among parent vs. crosses indicating the importance of breeding
for hybrid vigor. These results are in accordance with those reported by Abd El-Bary (2003);Attiea (2004);
Guvercin (2011); Khan et al. (2015); Ali et al. (2016); Coban and Unay (2017) and Lingaraja et al. (2017).
Table 2.The mean performance of parents and 6 F1 hybrids for the studied traits
Genotypes
S.C.Y. kg/don.
Lint Percentage %
Earliness %
P1
287.25 b
37.05 d
93.59 a
P2
419.03 a
40.22 a
89.16 b
P3
463.90 a
38.23 c
88.65 b
P4
457.20 a
38.40 c
89.07 b
P1*P2
343.62 b
39.30 b
89.93 ab
P1*P3
447.00 a
38.23 c
89.03 b
P1*P4
447.03 a
38.57 c
89.47 b
P2*P3
468.23 a
39.87 ab
87.93 b
P2*P4
470.07 a
39.57 ab
88.63 b
P3*P4
477.00 a
38.33 c
88.90 b
General mean
428.03
38.79
89.44
L.S.D. 0.05
73.68
0.84
3.87
C.V.%
10.04
1.25
2.52
Means with the same letters have no significant differences at 0.05 level of probability.
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• Earliness Percentage (E) %:
The means of earliness for all genotypes used in this investigation are estimated and presented in Table
(2). The means for earliness show that there is a specific parent as P1 (Aleppo-33 ) which is superior
(93.59%), but P3 (line 106) was inferior (88.65%). In relative of crosses, the cross P1*P2 was
insignificantly earlyer cross (89.93%), while P2*P3 is the worst (87.93%). The analysis of variance for
earliness percentage of the four parental genotypes and six F1's hybrids are computed and presented
in Table (3). The results indicate the presence of significant mean squares among parents indicating
the presence of variability among parents, These results are in agreement with those obtained by Awad
(1991), Abd El-Bary (2003), Attiea (2004); Guvercin (2011) and Botao et al., (2016). On the other
hand, variances among genotypes, crosses and parent vs. crosses are insignificant.
Table 3. Analysis of variance for seed cotton yield, lint percentage and earliness percentage.
Mean Squares for Studied Traits
S.O.V.
d.f.
S.C.Y. kg/don.
Lint Percentage%
Earliness%
Replication
2
29947.09 **
0.78 n.s.
42.65 **
Genotypes (G)
9
11887.98 **
2.71 **
7.22 n.s.
Within parents (P)
3
20241.12 **
5.14 **
16.20 *
Within crosses (C)
5
7456.84 **
1.43 **
1.42 n.s.
P*C
1
8979.33 *
1.83 *
9.25 n.s.
(ns), *, **, denote not significant, significant differences at 0.05 and 0.01 levels of probability respectively.

3.2. Heterotic effects:
The significance of heterotic effects is determined for all comparisons by the differences against the
suitable (T) values. Average heterosis is also computed through parents vs. crosses in the analysis of
variance.
• Seed Cotton yield (kg/don):
Table (3) presents mean squares obtained for seed cotton yield. Results indicate that the mean square for
parents vs. crosses, as indication to average heterosis over all hybrids, was significant, indicating that the
heterotic effects over all crosses pronounced for this trait. Heterosis expressed as the percentage deviation
of F1 performance from either mid-parent or better parent (heterobeltiosis) are given in Table ( 4 and 5).
Results in Table (4) showe that there were two crosses (P1*P3 and P1*P4) had desirable positive significant
heterosis, namely (Aleppo 33-1*line 106 and Aleppo 33-1*G73). These results enable to recommend by
using this cross in breeding program for producing much yield varieties. On the other hand, results in
Ttable (5) showe that there is one undesirable significantly negative heterobeltiosis (P1*P2), namely
(Aleppo 33-1*Deir Ezzor-22).These results are in harmony with those reported by Guvercin (2011) and
Gohil et al., (2017).
• Lint percentage (L%):
Table (3) presents mean squares obtained for lint percentage. Results indicate that the mean square for
parents vs. crosses, as indication to average heterosis over all hybrids, is significant, indicating that the
heterotic effects over all crosses pronounced for this trait. The percent heterosis (relative to mid-parents)
and heterobeltiosis (relative to better-parents) for lint percentage are determined from the data and the
obtained results are presented in Table ( 4 and 5). Results in Table (4) showed that there is one cross
(P1*P4) had desirable positive significant heterosis, namely (Aleppo 33-1*G73). These results enable to
recommend by using this cross in breeding program for producing varieties with high lint percentage. On
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the other hand, results in Table (5) show that there is one undesirable negative heterobeltiosis (P1*P2),
namely, (Aleppo 33-1*Deir Ezzor 22). These results are in harmony with those reported by Baranwal et
al., (2012), Botao et al., (2016) and Gohil et al., (2017).
• Earliness percentage (E%):
The analysis of variance show that the mean squares for parents vs. crosses, as indication to average
heterosis over all hybrids, is insignificant (Table 3). The percent heterosis (relative to mid-parents) and
heterobeltiosis (relative to better-parents) for earliness percentage are determined from the data and the
obtained results are presented in Tables (4, 5). Results in Table (4) showed that all F1 crosses had
insignificant heterosis. On the other hand, Results in Table (5) show that three of crosses had negative
significant heterobeltiosis, namely (P1*P2; P1*P3; P1*P4). These results are in harmony with those reported
Guvercin (2011), Baranwal et al., (2012), Botao et al., (2016) and Gohil et al,. (2017).
Table 4. Heterosis manifestation for seed cotton yield, lint percentage and earliness percentage.
Crosses
P1 * P2
P1 * P3
P1 * P4
P2 * P3
P2 * P4
P3 * P4
SE

S.C.Y. kg/don.
-2.7 n.s.
19.02 *
20.09 *
6.06 n.s.
7.29 n.s.
3.57 n.s.
30.40

Studied Traits
Lint Percentage %
1.73 n.s.
1.58 n.s.
2.24 *
1.64 n.s.
o.66 n.s.
0.43 n.s.
0.35

Earliness %
-1.58 n.s.
-2.29 n.s.
-2.04 n.s.
-1.10 n.s.
-0.54 n.s.
0.05 n. s.
1.60

(ns), *, denote not significant, significant differences at 0.05 level of probability .

Table 5. Heterbeltiosis manifestation for seed cotton yield, lint percentage and earliness percentage.
Crosses
P1 * P2
P1 * P3
P1 * P4
P2 * P3
P2 * P4
P3 * P4
SE

S.C.Y. kg/don.
-17.99 *
-3.64 n.s.
-2.22 n.s.
0.93 n.s.
2.82 n.s.
2.82 n.s.
35.10

Studied Traits
Lint Percentage %
-2.28 *
0.00 n.s.
0.44 n.s.
-0.87 n.s.
-1.62 n.s.
-0.17 n.s.
0.40

Earliness %
-3.90 *
-4.87 *
-4.40 *
-1.38 n.s.
-0.59 n.s.
-0.19 n.s.
1.84

(ns), *, denote not significant, significant differences at 0.05 level of probability .

3.3. Combining ability estimates: Diallel analysis is a mating design whereby the selected parental
lines are crossed in a certain order topredict combining ability of the parents and elucidate the nature of
gene action involved in the inheritance of traits (Basal and Turgut, 2005; Azhar and Naeem, 2008; Khan
et al., 2009 a; Bibi et al., 2011a, b).
• Seed Cotton yield (kg/don):
According to genetic potential (Table 6), the parental genotypes (P3 and P4), namely, line 106 and G 73,
respectively , show highly significant desirable general combining ability (29.98** and 28.05**), that
refers these two genotypes have great amounts of genes with additive effect, which indicate that these
lines, being good general combiner, can be used as donor parent for desirable genes regarding seed cotton
yield. On the other hand, the parent (P1), namely Aleppo 33-1 has highly significant undesirable
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performance (-54.67**), that refers this genotypes has non additive genes, like dominant or maybe
epistasis controlling this trait and can be inherited to later progenies which reduces seed cotton yield.
Regarding specific combining ability results showed in Table (7), where the cross P1*P4 has highly
significant desirable effect (31.49**), indicating that cross can be used in breeding program to develop
seed cotton yield. On the other hand. The cross P1*P2 had significantly negative performance (-40.51*).
However, the cross P3*P4 exhibited negative specific combining ability value, resulted from two parents
has positive general combining ability effects.
• lint percentage (L%):
Results in Table (6) show that the parental genotype (P2), namely, Deir-Ezzor 22 has highly significant
desirable general combining ability (0.88**), that refers this genotype has great amounts of genes with
additive effect which indicated that this line, being good general combiner, can be used as donor parent
for desirable genes regarding lint percentage. On the other hand, the parent (P1), namely Aleppo 33-1-1
has highly significant undesirable performance (-0.61**), that refers this genotypes has non additive
genes (dominant or maybe epistasis) controlling this trait and can be inherited to later progenies which
reduces lint percentage The specific combining ability effects for all possible combinations were
computed with respect to the studied trait, results are presented in Table (7). The results reveale that four
crosses exhibited positive values, they are P1*P2, P1*P3, P1*P4 and P2*P3. However, the cross P3*P4
exhibits significantly negative effect (-0.38*).
• Earliness Percentage (E%):
Parental genotype P1 (Aleppo 33-1) is found as best general combiner (Table 6) by having leading position
for this trait (1.40**). While the remain three parental genotypes have insignificant negative effects. in F1
generation. Three crosses had insignificant positive effects as (P2*P3, P2*P3,P3*P4 ) as shown in Table (7),
but the other three crosses have insignificant negative effects. Although both the parents, P2 and P3 are
negative general combiner , their combination produced valuable hybrid based on SCA effect, same the
situation is observed with the crosses P2*P4 and P3*P4. These results predict that for producing valuable
hybrids for specific character/s it is not necessary that anyone or both the parents should possess higher
GCA value. Some contrasting situations may also arise which may beattributed to inter-genic interactions.
Similar results were also shown by Patel et al., (1997), Imran et al., (2012) and Ali et al., (2016).
3.4. Heritability types:The percentages of average variance due to additive effects (heritability in
narrow sense) are computed by the values H2n%. , the percentages of average variance due to genetic
effects (heritability in broad sense) were computed by the values H2b%. Results are presesnted in Table
(7). Regarding seed cotton yield, estimate of broad sense heritability in the F1 was high (80.31%) . On the
other hand, estimate of narrow sense heritability is low (22.79%). These results are in agreement with
those reported by Khan et al. (2010 b). The high value of H2b % and low value of H2n% ascertained that
dominance effects have great role in the existence of the variability of this trait, which insure that the
expected gain from recurrent back crossing for seed cotton yield would be high in the breeding
program.These results are in agreement with those obtained from El Adl et al. (2001); Zeina et al., (2001);
Mcpherson et al., (2002); Abd El-Bary (2003); Ali et al., (2016) and Coban and Unay (2017). For lint
percentage, estimates of H2b% and H2n% were 96.80% and 99.30%, respectivelly. In the same way, for
earliness percentage, H2b % and H2n% were 95.14% and 98.62%, respectivelly. Theses convergence of
narrow and broad heritability values revealed that both additive and non-additive gene actions played
important roles in the inheritance of lint percentage and earliness percentage, so breeding program should
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contains selection and hybridization for improving this trait. These results are accodance with those
reported by El-Adl et al., (2000); El-Helw (2002); Attiea (2004); Cole et al., (2008); Khan et al., (2010 a)
and Iqpal et al., (2011).
Table 6. General combining ability effects of parents for seed cotton yield, lint percentage and earliness
percentage.
Parents
P1
P2
P3
P4
SE

S.C.Y. kg/don.
-54.67 **
-3.37 n.s.
29.98 **
28.05 **
8.77

Studied Traits
Lint Percentage%
-0.61 **
0.88 **
-0.16 n.s.
-0.10 n.s.
0.14

Earliness%
1.40 **
-0.39 n.s.
-0.67 n.s.
-0.34 n.s.
0.46

(ns), *, **, denote not significant, significant differences at 0.05 and 0.01 levels of probability respectively.

Table 7. Specific combining ability effects of crosses and heritability percentages for seed cotton yield, lint
percentage and earliness percentage.
Crosses
P1 * P2
P1 * P3
P1 * P4
P2 * P3
P2 * P4
P3 * P4
SE
H2b%
H2n%

S.C.Y. kg/don.
-40.51 *
29.53 n.s.
31.49 *
-0.54 n.s.
3.22 n.s.
-23.19 n.s.
15.69
80.31
22.79

Studued Traits
Lint Percentage%
0.06 n.s.
0.03 n.s.
0.30 n.s.
0.17 n.s.
-0.19 n.s.
-0.38 *
0.18
96.80
99.30

Earliness%
-0.06 n.s.
-0.68 n.s.
-0.58 n.s.
0.01 n.s.
0.38 n.s.
0.93 n.s.
0.68
95.14
98.62

(ns),*,**, denote not significant, significant differences at 0.05 and 0.01 levels of probability respectively.

Conclusion:
1. Results indicated that the best genotypes which performed highest mean performance and
general combining ability were: line 106 and G73 for seed cotton yield; Deir Ezzor 22 for lint
percentage and Aleppo 33-1 for earliness percentage. Thus, it could be suggested that these
parental varieties could be utilized in a breeding program for improving these traits to pass
favorable genes for improving hybrid and subsequently producing improved genotypes through
the selection in segregating generations.
2. The best cross which performed high mean performance, heterosis and specific combining
ability for seed cotton yield was Aleppo 33-1* G73 followed by Aleppo 33-1*line 106, On the
other hand, Aleppo 33-1 * G73 had significant heterosis for lint percentage. While Line 106 *
G73 had high mean performance and positive values for each heterosis and specific combining
ability for earliness percentage. Suggesting that these crosses can be used in breeding program
to improve such traits.
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3. Results showed high value of H2b % (80.31%) for seed cotton yield and low value of
H2n%(22.79%); ascertained that dominance effects had great role in the existence of the
variability of this trait, which insure that the expected gain from recurrent back crossing for
seed cotton yield would be high in the breeding program. For lint percentage, estimates of H2b
% and H2n% were 96.80% and 99.30%, respectively. In the same way, for earliness percentage,
H2b % and H2n% were 95.14% and 98.62%, respectively. Theses convergence of narrow and
broad heritability values revealed that both additive and non-additive gene actions played
important roles in the inheritance of lint percentage and earliness percentage, so breeding
program should contain selection and hybridization for improving this trait.
References:
Abd El-Bary, A.M.R. (2003). Triallel analysis of some quantitatively inherited traits in Gossypium
barebadense L. Ph.D. Thesis, Fac. of Agric. Mansoura, Univ., Egypt.
Ahuja, S.L.; and L.S. Dhayal (2007). Combining ability estimates for yield and fiber quality traits in 4 ×
13 line × tester crosses of G. hirsutum L. Euphytica. 153: 87-98.
Ali, I.; A. Shakeel; A. Saeed; W. Nazeer; Z. U. Zia; S. Ahmad; K. Mahmood and W. Malik (2016).
Combining ability analysis and heterotic studies for whithin-boll yield components and fiber
quality in cotton. The Journal of Animal and Plant Sciences. 26(1):156-162
Atta, B.M.; M.A. Haq; and T.M. Shah (2008). Variation an interrelationships of quantitative traits in
chickpea (Cicer aerietinum L.) Pak. J. Bot. 40: 637-647. News Letter. 11 :30-32. bluegrass
cultivars and selections grown in New Jersey. 2005 Rutgers Turfgrass Proc., 37:183–192.
Attiea, Rawaa, S. (2004). Estimation of stability and gene action paramters for some cotton
(G.barbadense) genotypes. Ph.D. Thesis, crops department, Cairo university, Egypt.
Awad, A.A.M. (2001). Genetic studies for some quantitative characters in an intra-specific cotton cross
(Gossypium barbadense L.), J. Agric. Res. Tanta Univ., 27(4): 698-708.3 .
Awad, A.A.M. (1991). Inheritance of earliness and economical traits in cotton Ph.D. Thesis, Fac. of
Agric. Mansoura Univ., Egypt.
Azhar, F.M.; and M. Naeem (2008). Assessment of cotton (G. hirsutum L.) germplasm for combining
abilities in fiber traits. J. Agric. Soc. Sci., 4: 129-31.
Baloch, M.J.; A.R. Lakho; H.U. Bhutto; A.M. Memon; G.N. Panhwar; and A.H. Soomro (2000).
Estimates of combining ability and genetic parameters for yield and fiber traits in upland cotton.
Pakistan J. Biol. Sci., 3(7): 1183-1186.
Baranwal, V.K.; V. Mikkilineni; U.B. Zehr; A.K. Tyagi; and S. Kapoor (2012). Heterosis: emerging ideas
about hybrid vigour. J. Exp. Bot.; 63(18): 6309-6314.
Basal, H.; and I. Turgut (2005). Genetic analysis of yield components and fibre strength in upland cotton
(Gossypium hirsutum L.). Asian J. Pl. Sci., 4:293-298.
Bibi, M.; N.U. Khan; F. Mohammad; R. Gul; A.A. Khakwani and O.U. Sayal (2011a). Genetic divergence
and association among polygenic characters in G. hirsutum L. Pakistan J. Bot., 43(6): 2751-2758.
Bibi, M.; N.U. Khan; F. Mohammad; R. Gul; A. A. Khakwani; O.U. Sayal; I.A. Khan; and M. Idrees
(2011b). Genetic disparity and relationship among quantitatively inherited yield related traits in
diallel crosses of upland cotton. Pakistan J. Bot., 43(5): 2543-2550.
Botao, Li.; Sh. Yuzhen; G. Juwu; L. Junw; L. Aiying; Sh. Haihong; G. Wankui; Ch. Tingting; G. Qun; J.
Chaoyang; L. Yake; H. Yushu; and Y. Youlu (2016). Genetic effects and heterosis of yield and
Attiea – Syrian Journal of Agricultural Research – SJAR 7(7): 442-457 February 2020

454

2020 فبراير/شباط-442 :)1(7 عطية – المجلة السورية للبحوث الزراعية

yield component traits based on Gossypium barbadense chromosome segment substitution lines
in two Gossypium hirsutum backgrounds. Journal Plos One.11(6).
Coban, M.; and A. Unay (2017). Gene action and useful heterosis in interspecific cotton crosses
(Gossypium hirsutum L. x Gossypium barbadense L.). Journal of Agricultural science. (23): 438443.
Cochran, W.C.; and G.M. Cox (1957). Experimental design. 2nd ed., Jon Willey and Sons. New York.
U.S.A.
Cole, C.B.; J.N. Jenkins; and J.C. McCarty (2008). Within boll yield components of six cultivars of cotton
and their Fl and F2 progeny. Proceedings of the 2003 Beltwide cotton conferences .National
cotton council, Memphis, TN.
Djaboutou, M.C.; M.G. Sinha; S.S. Houedjissin; G.H. Cacai; and C. Ahanhanzo. (2017). Variability and
heritability of morphological traits in collection of cotton genotypes (Gossypium hirsutum L.)
and their potential use for the selection. European scientific Journal. 13(3).
El-Adl, A.M.; Z.M. El-Diasty; A.A. Awad; and A.M.R. Abd El-Bary (2000). Inheritance of quantitative
traits of Egyptian cotton (G. barbadense L.). Earliness and fiber traits. J. Agric. Sci., Mansoura
Univ., 25(10): 6153-6165.
El-Adl, A.M.; Z.M. El-Diasty; A.A. Awad; and A.M.R. Abd El-Bary (2001). Inheritance of quantitative
traits of Egyptian cotton (G. barbadense L.). Yield and yield components. Egypt Agric. Res.,
79(2): 625-646.
El-Helw, S.S.H. (2002). Genetic parameters of some economic characters in the extra-long cotton cross
"Giza 68 x Sea island". J. Agric. Sci. Mansoura Univ., 27(12): 2011-2020.Genetics, 3, pp. 0204. Elsevier: New York. doi:101016/B978-0-12-374984-0.00514-3.
Gohil, S.B.; M.B. Parmar; and D.J. Chaudhari. (2017). Study of heterosis in interspecific hybrids of cotton
(Gossypium hirsutum L. x Gossypium barbadense L.). Journal of Pharmacognosy and
Phytochemistry. 6(4): 804-810 (2017).
Griffing, J.G. (1956). Concept of general and specific combining ability in relation to diallel crossing
systems. Australian J. of Biol. Sci., 9: 463-493.
Guvercin, R.S. (2011). Heterosis, heterobeltiosis and economic heterosis on some characters affecting
fiber yields of F1 cotton hybrids (Gossypium spp.). Journal of Agricultural Sciences. 17: 113121.
Hamli, S.; H. Bouzerzour; A. Benmahammed; A. Oulmi; K. Kadi; and D. Addad (2015). Déterminisme
génétique des caractères morphophysiologiques liés au rendement chez le blé dur en zone semiaride des hauts plataux sétifiens, Algérie. European Scientific Journal. 11(12).
Hassan, G.; G. Mahmood; and A. Hayatullah (2000). Combining ability in inter-varietal crosses of upland
cotton. Sarhad J. Agric., 16 (4): 407-410.
Ilyas, M.; M. Naveed; T. M. Khan; and I.A. Khan (2007). Combining ability studies in some quantitative
and qualitative traits of G. hirsutum. J. Agric. Soc. Sci., 3(2): 39-42.
Imran, M.; A. Shakeel; F. M. Azhar; J. Farooq; M. F.Saleem; A. Saeed; W. Nazeer; M. Riaz; M. Naeem;
and A. Javaid (2012). Combining ability analysis for within-boll yield components in upland
cotton (Gossypium hirsutum L.). Genet. Mol. Res., 11(3): 2790-2800.
Iqbal, M.; M.A. Mueen Alam Khan; M. Jameel; M.M. Yar; Q. Javed; M.T. Aslam; Busha Iqbal; Sara
Shakir; and A. Ali (2011). Study of heritable variation and genetics of yield and yield components
Attiea – Syrian Journal of Agricultural Research – SJAR 7(7): 442-457 February 2020

455

2020 فبراير/شباط-442 :)1(7 عطية – المجلة السورية للبحوث الزراعية

in upland cotton (Gossypium hirsutum L.). African Journal of Agricultural Research. 6(17):40994103.
Islam, Z.; H.A. Sadaqat; and F.A. Khan (2001). Evaluation of some cotton strains for their combining
ability in important genetic traits. Int. J. Agric. Biol., 3(4): 409-410.
Karademir, E.; and O. Gencer (2010). Combining ability and heterosis for yield and fiber quality
properties in cotton (G. hirsutum L.) obtained by half diallel mating design. Not. Bot. Hort.
Agrobot. Cluj., 38 (1):222-227.
Khan, N.U. (2013). F1 Hybrid. In: S. Maloy and K.Hughes (ed.) Brenner's Encyclopedia of Genetics, 3,
pp. 02-04. Elsevier: New York. doi:101016/B978-0-12-374984-0.00514-3.
Khan, N.U.; G. Hassan; K.B. Marwat; M.B. Kumbhar; I. Khan; Z.A. Soomro; M.J. Baloch; and M.Z.
Khan (2009a). Legacy study of cottonseed traits in upland cotton using Griffing’s combining
ability model. Pakistan J. Bot., 41(1): 131-142.
Khan, N.U.; G. Hassan; M.B. Kumbhar; K.B. Marwat; M.A. Khan; A. Parveen; U. Aiman; and M. Saeed
(2009b). Combining ability analysis to identify suitable parents for heterosis in seed cotton yield,
its components and lint % in upland cotton. Ind. Crops Prod., 29: 108-115.
Khan, N. U;, H. Basal and G. Hassan (2010a). Cottonseed oil and yield assessment via economic heterosis
and heritability in intra-specific cotton populations. Afr. J. Biotechnol. 9(44): 7418-7428.
Khan, N.U.; K.B. Marwat; G. Hassan; Farhatullah; Batool Sundas; K. Makhdoom; W. Ahmad; and H.U.
Khan (2010b). Genetic variation and heritability for cotton seed , fiber and oil traits in Gossypium
hirsutum L. Pak. J. Bot., 42(1): 615-625.
Khan, S.A.; N.U. Khan; F. Mohammad; M. Ahmad; I.A. Khan; Z. Bibi; and I.U. Khan (2011). Combining
ability analysis in intraspecific F1 diallel cross of upland cotton. Pakistan J. Bot., 43(3): 17191723.
Khan, S.A.; N.U. Khan; R. Gul; Z. Bibi; I.U. Khan; S. Gul1; S. Ali; and M. Baloch. (2015). Combining
ability studies for yield and fiber traits in upland cotton. The Journal of Animal and Plant
Sciences. 25(3): 698-707
Lacape, J.M.; T.B. Nguyen; B. Hau; and M. Giband (2007). Targeted introgression of cotton fibre quality
quantitative trait loci using molecular markers. In: E. Guimarães, J. Ruane, B. Scherf, A. Sonnino
& J. Dargie (Eds), Market-assisted selection: Current status and future perspectives in crops,
livestock, forestry and fish. FAO: Rome, pp. 67-80.
Lingaraja, L.; R.S. Sangwan; S. Nimbal; O. Sangwan; and S. Singh (2017). Heterosis studies for economic
and fibre quality traits in Line X Tester crosses of upland cotton (Gossypium hirsutum L.). Int. J.
Pure App. Biosci., 5 (2): 240-248.
Lukonge, E.P.; M.T. Labuschagne; and L. Herselman (2008). Combining ability for yield and fiber
characteristics in Tanzanian cotton germplasm. Euphytica. 161(3): 383-389.
McPherson, G. R.; J. F. Mahill; and D.M. Anderson (2002). F1 combining ability for yield in the MS
Delta and California. 2002 Beltwide cotton conferences, Atlanta, GA - January 8-12
Muthu, R.; G. Kandasamy, T.S. Raveendran, R. Ravikesavan; and M. Jayaramachandran (2005).
Combining ability and heterosis for yield traits in cotton (G. hirsutum L.). Madras Agric. J., 92:
17-22.

Attiea – Syrian Journal of Agricultural Research – SJAR 7(7): 442-457 February 2020

456

2020 فبراير/شباط-442 :)1(7 عطية – المجلة السورية للبحوث الزراعية

Patel, U.G.; J. Patel; P. Patel, K. Vadodaria; and C. Sutaria (1997). Combining ability analysis for seed
cotton yield and mean fibre length in upland cotton (G. hirsutum L.). The Ind. J. Genet. Plant
Breed., 57(3): 315-318.
Rosas, U.; N.H. Barton; L. Copsey; P. Barbier-de-Reuille; and E. Coen (2010). Cryptic variation between
species and the basis of hybrid performance. PLoS Biol., 8(7): e1000429. doi: 10.1371/
Journal.pbio.1000429.
Sorour, F.A.; A.A. Awad; M.E. Mosalem; and Y.A. Soliman (2000). Studies on some economic
characters in some cotton crosses. I- Growth habit and earliness measurements. Proc. 9th Conf.
Agron., Minufiya Univ., 1-2 Sept. 2000: 279-294.
Steel, R.G.D.; and J.H. Torrie (1980). Principles and procedures of statistics. McGraw Hill Book
Company Inc., New York. upland cotton. Pakistan J. Bot., 43(3): 1719- 1723.
Yu, Y.; D. Yuan; S. Liang; X .Li; X. Wang; Z. Lin; and X. Zhang (2011). Genome structure of cotton
revealed by agenome-wide SSR genetic map constructed from a BC1population between G.
hirsutum and G. barbadense. BMC Genomics 12: 15. doi: 10.1186/1471-2164-12-15
Yuan, Y.; T. Zhang; W. Guo; J. Pan; and R.J. Kohel (2002). Heterosis and gene action of boll weight and
lint percentage in high quality fiber property varieties in upland cotton. Acta Agron. Sin., 28:
196-202.
Zeina, A.M.A.; A.A.M. Awad; and E.A. El-Disouqi (2001). Line x tester analysis for heterosis and
combining ability evaluated different level of soil salinity in cotton (Gossypium barbadense L.).
J. Agric. Sci. Mansoura Univ., 26(6): 3603-3619.

Attiea – Syrian Journal of Agricultural Research – SJAR 7(7): 442-457 February 2020

عطية – المجلة السورية للبحوث الزراعية -442 :)1(7شباط/فبراير 2020

457

التحليل الوراثي لبعض الصفات اإلنتاجية والتبكير في القطن االبلند
( (Gossypium hirsutum L.
روعة الشيخ عطية

*()1

( .)1الهيئة العامة للبحوث العلمية الزراعية ،دمشق ،سورية.

(*للمراسلة :د .روعة الشيخ عطية .البريد اإللكتروني.)dr. rawaa3@gmail.com :
تاريخ االستالم2019/11/12 :

تاريخ القبول2019/12/31 :

الملخص

تم د ارس ة ة ة ةةة اادا الو ار ي ،والقدرة على التوافق ،وقوة الهجين ونس ة ة ة ةةبة التوير لعش ة ة ة ةرة ر و ار ية من نبا
القطن ) (Gossypium hirsutum L.وهي عبارة عن سة ة ة ة ةةتة هجن ناتجة عن التهجين نصة ة ة ة ة

الدا ر

اربعة ر أبوية :حلب  (P1) 1-33ودير الزور  (P2) 22والس ة ة ة ة ة ة لة  (P3) 106و.(P4) G73
تمت راعة الهجن والابا في محطة بحوث القطن ،دير الزور ،سة ة ة ة ةةورية ،باسة ة ة ة ةةت داق تصة ة ة ة ةةميم القطاعا
الكاملة العشة ة ة ة ة ة ةوا ية ب

ة مكر ار في الموس ة ة ة ة ة ةةم الزراعي  2011لد ارس ة ة ة ة ة ةةة ي من :نتاهية القطن الزهر

(كغ/دونم) ،وتصة ة ةةافي الحليو (ب) ونسة ة ةةبة التبكير .أ هر الرتا و وهود فرون عالية المعروية بين الطر
الو ار ية العش ة ة ة ةرة ،بين اآبا ويذلك بين الهجن لكل من نتاهية القطن الزهر وتصة ة ة ةةافي الحليو ،يما لوح

وهود فرون معروية بين اآبا مقابل الهجن ،مما يدل على وهود قوة هجين في الهجن الراتجة للصة ة ة ة ة ة ة تين

السة ة ةةابقتين .بالرسة ة ةةبة لرسة ة ةةبة التبكير ،لوح وهود فرون رير معروية بين الطر الو ار ية ،وبين الهجن وبين

اآبةا مقةابةل الهجن ،بيرمةا يةانةت ال رون معرويةة بين اآبةا  .دلةت الرتةا و أن أفضة ة ة ة ة ة ةةل الطر الو ار يةة التي

أعطت أعلى متوس ة ة ة ةةد وأعلى قدرة عامة على التوافق يانت الس ة ة ة ة لة  106و G73لص ة ة ة ة ة نتاهية القطن
الزهر؛ ودير الزور  22لصة ة تصةةافي الحليو وحلب  1-33لصة ة نسةةبة التبكير .لذا مكن اسةةت داق هذ
الطر الو ار يةة في برامو التربيةة لتحسة ة ة ة ة ة ةةين هذ الصة ة ة ة ة ة ة ةا عن ريق نقةل المور ا المت وقة الى ااهيال

ال حقة بالنت اب .أفض ةةل الهحن هو حلب  G73*1-33يليه الهجين حلب *1-33س ة لة  106لص ة ة

نتاهية القطن الزهر ،وحلب  G73* 1-33لص ة ة ة تص ة ةةافي الحليو والس ة ة لة  G73*106لص ة ة ة نس ة ةةبة
التبكير ،مما شةةير لى مكانية اسةةت داق هذ الهجن في ب ارمو التربية لتحسةةين الصة ا

السةةابقة الذير .من

ههة أخرى ،أ هر الرتا و قيم عالية لرسة ةةبة التورير بالمعرى العاق وقيم مر ضة ةةة لرسة ةةبة التورير بالمعرى

ال اص لص ة نتاهية القطن الزهر ،مما شير لى أن للمور ا السا دة تأ ير أكبر في تورير هذ الص ة،

مما يؤيد أن تحس ة ةةين هذ الص ة ة ة كون عن ريق اتباه التهجين الرهعي المتكرر في برامو التربية .بيرما
كانت قيم ي من نسة ة ة ةةبة التورير بالمعرى العاق والمعرى ال اص عالية لص ة ة ة ة تي تصة ة ة ةةافي الحليو ونسة ة ة ةةبة
التبكير ،هةذا التقةارب بين الرسة ة ة ة ة ة ةةب شة ة ة ة ة ة ةةير لى أهميةة يةل من المور ةا

التراكميةة وال تراكميةة في توريةر

ا لص ة ة ة ة ة تين س ة ة ة ة ةةابقتي الذير ،لذا جب أن تتض ة ة ة ة ةةمن برامو التربية انت اب وتهجين من أهل تحس ة ة ة ة ةةين تلك
الص تين.
الكلمات المفتاحية :قطن ،القدرة على ال ت ف ،قوة الهجين ،نسبة التورير.
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