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ABSTRACT

Two experiments were carried out at Sakha Agriculture Research Station,
Cotton Research Institute, Agriculture Research Center, Egypt. The aim of this
investigation was to study heterosis and combining ability for the most important traits
of cotton (boll weight, seed cotton yield, lint yield, lint percentage, number of bolls per
plant and seed index). Eight cotton genotypes 10229 x G.86, G.45, Pima S;, Suven,
TNB, CB.58, G. 70 and G. 93 were crossed in half diallel mating design in 2011
season to obtain 28 single crosses. These parents and their respective 28 F; crosses
were evaluated in two planting dates (April and May) in a randomized complete blocks
design in 2012 season.

The results obtained could be summarized as follows:-

1-Highly significant mean square values were obtained for genotypes, genotypes x
dates, parents x dates, crosses x dates for all the studied traits.

2-The best general combiner for most of studied traits was parent (10229 x G. 86).
Also the best general combiners for most of studied traits were crosses (10229 x G.
86) x Pima S, G.45 x G.70, CB.58 x G.70 and CB.58 x G.93

3-The parent (10229 x G. 86) had the best general combining ability for boll weight,
seed cotton yield, lint yield and lint percentage under two sowing dates and their
combined.

4-The crosses CB.58 x G.93 and G.45 x G.70 showed highly significant desirable
specific combining ability for boll weight, seed cotton yield, lint yield and number of
bolls per plant at two sowing dates and their combined.

5-Positive heterotic effects relative to the mid-parent were found for most of the traits
in the crosses (10229 x G.86) x G.45, G.45 x Suven, G.45 x G.70, TNB x G.70 and
C.B 58 x G.93. Also positive heterotic effects relative to the better parent were
found for most of the traits in the crosses (10229 x G.86) x TNB, G.45 x Suven and
G.45 x G.70 over two planting dates and their combined.

6-Dominance effects were important in the inheritance of boll weight, seed cotton
yield and number of bolls per plant traits. The additive gene effects contribute the
major portion of gene pool for lint yield, lint percentage and seed index traits.

7-Heritability estimates in narrow sense were low to high for all the studied traits,
ranged from 32.17% for seed cotton yield to 91% for boll weight for the combined
data.

8-From these results it could be concluded that the crosses CB.58 x G.93 and G.45 x
G.70 appeared to be promising for late-planted tolerance therefore could be
exploited in breeding program aiming to improve late-planting tolerance.

INTRODUCTION

Plant breeders are looking for desirable genes and gene complexes,
and identification of promising individuals is very important in any breeding
program. Diallel mating design is one of the tools which help the breeder to
identify the potential genotypes and the promising recombination procedure
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by combining the parental individuals through GCA and SCA. In diallel mating
design the parents are crossed in all possible combinations to identify parents
as the best / poor general combiners through GCA and the specific crosses
combinations through SCA. In combining ability, the entire genetic variability
of each trait can be partitioned into GCA and SCA as defined by Griffing;s
(1956), they stated that GCA effects a administer the additive type of gene
action whereas SCA effects are showed due to genes which are non- additive
(dominant or epistasis) in nature reported the importance of non-additive type
of gene action for different cotton traits. (Abd El- Bary et al, 2008 a, Abd EI-
Hadi et al, 2005 a and b, Allam, 2003, Anisa et al 2004 and Basal and Turgut,
2005) However, EI-Adly et al (2006), El-Debaby et al (1997), Hemaida et al
(2006) and Igbal et al (2005) stressed upon the appreciable degree of
variance due to GCA and cleared that the mean square due to GCA and SCA
were highly significant however the genetic variances due to SCA were
greater than GCA for the yield traits showing the non-additive gene action.
This study was carried out to study heterosis, gene action and combining
ability in some cotton crosses under different environmental.

MATERIALS AND METHODS

The present investigation was carried out at sakha Agriculture
Research Station, Cotton Research Institute, Agriculture Research Center,
Egypt, during the two growing seasons of 2011 and 2012. Eight parents
genotypes of wide divergent origin were used namely 10229 x G.86 (P,) ,
G.45 (P,) , Pima S1 (Ps3) , Suven (P,) , TNB (Ps) , C.B.58 (Pg) , G.70 (P;) and
G.93 (Pg) were crossed in a half diallel mating design to produce 28 F1
hybrids in 2011 season. The F1 hybrids and eight parents were growing in
2012 season in two dates {April (conventional planting date) and May (late-
planting date)}.

A randomized complete blocks design with three replications was used
in the two planting dates. Plot size one row, 4 m. long and 0.7 m. wide with
0.4 m. hill spacing. Hills were thinned to one plant per hill. The normal cultural
practices for cotton production were performed at proper time. Ten plants
were chosen at random from the middle row of each plot to estimate boll
weight (gm.), seed cotton yield (gm.), lint yield (gm.), lint percentage, number
of bolls per plant and seed index (gm.).

The ordinary analyses of variance for a randomized complete blocks
design were done according Steel and Torrie (1960). General and specific
combining ability estimates were computed according to Griffing;s ( 1956 )
method 2 model (1). The combined analysis of the two experiments (two
planting dates) was done whenever homogeneity of variance was not
significant.

Heterosis was calculated as the percentage of increase over both mid-
parents (M.P) and better-parent (B.P) of each cross as follows:
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F -M.P
Heterosis relative to mid-parent (M.P) % = M.P x 100
F-B.P

Heterosis relative to better parent (B.P) % = B.P x 100
Heritability was computed in both broad (H?%,) and narrow senses (H?,) as
follow.

2 2 2
o G O A + 0D
— x 100 = > > > x 100
(o)
sz%: Ph O-A+O-D+O-e
2 2
o o
H%, % =~ x100 = ——— " x100
O pn o'ato’pt+oe
Where
H% % = Heritability in broad sense
H?% = Heritability in narrow sense
e = Genetic variance

o%n = Phenotypic variance.
o’a, 6°p and c% are the additive, dominance and environmental component of
variance, respectively.

RESULTS AND DISCUSSIONS

The analysis of variance for all studied traits for all genotypes is
presented in Table (1). The results indicated that the mean squares of
genotypes were highly significant indicating the presence of real genetic
differences among them. These results were noticed for all the studied traits.
The results also cleared that the mean square of parents and crosses also
highly significant for all the studied traits. Also, genotypes x date, parents x
date and crosses x date mean squares were highly significant for all studied
traits.

Mean performance for parents and all crosses are presented in table 2.
The results indicated that the highest parent was 10229 x G.86 (P,) for boll
weight , seed cotton yield per plant , lint cotton yield per plant , lint
percentage at the two planting dates and combined data with the mean
values of (3.55, 3.90, 3.73), (139.50, 149.73, 144.61), (56.97, 59.26, 58.11)
and (40.80, 39.51, 40.15) respectively. While , the parent (P,)

G.45 was the lowest mean performance for the boll weight, seed cotton
yield per plant and lint yield in two planting dates and combined data, as well
as in combined data for lint percentage with the mean values (3.02, 2.84,
2.93), (101.08, 90.26, 95.67), (34.94, 30.00, 32.47) and 33.58 respectively.
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For number of bolls per plant the (Pg) CB.58 was the highest mean
performance in the first date and combined with the mean values of 48.83
and 42.33 respectively, in addition to, the G.45 parent (P,) was the lowest
mean values for the same trait with the mean values 30.55, 24.63 and 27.59
in the two planting dates and combined data, respectively. Also , the (P;)
10229 x G.86 was the highest mean value for seed index trait at the first date
(11.79), behind , the ( Pg) G.93 was the highest mean performance values
for the same trait at the second date and combined with the mean values of
11.37 and 11.48, respectively.

For the crosses, the results also cleared that, the (10229 x G.86) x
G.93 was the highest cross for boll weight at the second date and combined
data with the mean values of 3.94 and 3.62. Also, the cross (10229 x G.86) x
G.70 was the highest cross for lint percentage with 38.70 and 38.95. Behind,
the TNB x G.70 cross was the highest mean for boll weight at the first date
with 3.42g.

The results for seed cotton yield per plant cleared that the crosses
(10229 x G.86) x Pima S;, Pima S; x G.93 and CB.58 x G.93 were the
highest crosses for first, second dates and combined data with the mean
performance values 171.70, 170.61 and 161.09 respectively. Also, for the lint
cotton yield per plant, the cross (10229 x G.86) x Pima S1 was the highest
cross in the first date and combined data with the mean values 68.34 and
61.58, respectively. Although, (10229 x G.86) x G.70 was the highest cross
for lint percentage at the second date and combined data with the mean
values 38.70 and 38.95%, respectively.

For number of bolls per plant the cross Pima S; x G.93 was the highest
cross at the combined data, but the lowest cross was G.70 x G.93 with the
mean values 48.83 and 31.57. Also, the cross (10229 x G.86) x G.93 was the
highest cross for seed index trait in the first date and combined data with the
mean values of 12.22 and 11.99. Behind, the cross (10229 x G.86) x TNB
was the highest mean in the second date with 11.95.

The estimates of general combining ability effects of parental varieties
were obtained for yield and yield components and the results are presented
in Table 3. The results indicated that positive general combining ability effect
was found for most of studied traits. The comparison of the general
combining ability effect of parent exhibited the parent 10229 x G.86 (P,) was
the best combiner for boll weight, lint cotton yield per plant and lint
percentage at the first , second dates and combined data. As well as, for
seed index at the second planting date. Also, the (P3) Pima S; was the best
combiner for seed cotton yield per plant and number of bolls per plant at the
second planting date in addition to for lint yield in the second date and
combined.

Specific combining ability effects (SCA) are given in Table 4. Significant
positive SCA effects were obtained for some crosses indicating the presence
of a considerable non- allelic gene effect. On the other hand, the significant
negative estimates of SCA revealed the presence of undesirable types of
epistasis in these combinations.
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The highest posiive specific combining ability effects were found in the
cross CB.58 x G.93 for boll weight in the first, second dates and combined
data. Also, the cross G.45 x G.70 was the highest positive spcefic combining
ability effects for seed cotton yield per plant and lint yield per plant at the
second date and combined data. As well as, the cross Pima S; x suven was
the highest positive specific combining ability effects at the first date and
combined data for lint percentage. Although for number of bolls per plant the
crosses Suven x G.93, Pima S; x G.93 and G.45 x G.70 were the highest
positive specific combining ability effects at the first, second dates and
combined data respectively. Also, the crosses G.45 x Pima S; and (10229 x
G.86) x Suven were the highest positive specific combining ability effects for
seed index in the first date and combined data respectively.

Heterosis has long been frequently observed in cotton especially in
breeding program by hybridization. Useful heterosis expressed as the
percentage of F; mean performance from mid - parents or better parent was
observed for all traits studied. Heterosis values relative to mid- parents
calculated and presented in table (5).

The amount of heterosis versus mid- parents for boll weight calculated
and the results cleared that the TNB x G.70, G.45 x G.93 and CB. 58 x G.93
had the highest positive heterosis values with the mean of 10.67, 28.31 and
16.86 % for the first, second dates and combined data, respectively. On the
other hand, the cross G.45 x G.70 was the highest positive heterosis values
at the second date and combined for seed cotton yield (74.69 and 42.78) and
lint cotton yield (84.13 and 43.86). Also, for lint percentage, the cross Pima S;
X Suven was the highest positive heterosis values in first date and combined
with the mean values 8.74 and 6.45%, respectively.

For number of bolls per plant showed 12, 8 and 12 crosses exhibited
significant positive values of heterosis at the first, second dates and
combined data, respectively. In the same time, the cross G.45 x G.70 was the
highest positive heterosis values in second and combined data with the mean
values of heterosis 44.65 and 26.22% respectively. Also, for seed index the
results cleared that the crosses G.45 x Suven, (10229 x G.86) x Suven and
(10229 x G.86) x G.45 were the best and the highest positive heterosis
values in the first, second dates and combined data over the two planting
dates with the mean values of heterosis 8.43 , 13.35 and 6.80% ,
respectively. These results are in agreement with those of, Abd EL- Bary et al
(2008 a and b), Abd EL-Hadi (2005 a and b), EL-Mansy (2005), Allam (2003)
, Ahmed et al (2006) , Baloch (2004) and Kalpande et al (2008) Soomro et
al (2006), Saeed et al (2006) Nirania et al (2004) and Elangaimannan (2007).

The amounts of heterosis versus the better parent are calculated and
the results are presented in Table (6). The results cleared that no one cross
from all the crosses was the superior or the highest positive heterosis for all
the studied traits. Also, the results cleared that for boll weight the crosses
G.45 x G.93 was the highest positive hetrosis values for second date and CB.
58 x G.93 was the highest positive heterosis values for the first date and
combined date , with the mean heterosis values 25.62 , 9.24 and 14.31% ,
respectively .
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For , seed cotton yield per plant and lint yield per plant the cross G.45 x
G.70 was the best and the highest positive heterosis values for the second
date and the combined data over the two planting dates with the mean
heterosis values 68.79, 34.28, 78.59 and 32.75%, respectively. On the other
hand the cross Pima S; x Suven was the best and highest positive heterosis
values for lint percentage at the first date and combined data over the two
planting dates with the mean heterosis values 6.33 and 5.05% respectively.
In the same time, for number of bolls per plant the cross G.45 x G.70 was the
best cross and highest positive heterosis values with the mean values 40.88
and 21.59% respectively. Also, the crosses G.45 x Suven, (10229 x G.86) x
TNB and (10229 x G.86) x G.45 were the best and the highest positive
heterosis values for seed index at the first, second dates and the combined
data over the two planting dates with the mean heterosis values is 6.22,
10.07 and 4.80%, respectively. These results are in agreement with those of,
EL- mansy (2005) , Pole et al (2008) , McCarty et al (1996) , Soomro and
Baloch (2005) , EL-AdI et al (2000) , Abd El-Hadi et al (2005 a and b)

The estimates of genetic variance components and heritability in broad
and narrow senses were calculated and the results are presented in Table 7.
The results indicated that, the additive genetic variances (L1°A ) were positive
and larger than dominance genetic variances (| D ) for lint yield per plant at
the first date and combined data, lint percentage at the first, second dates
and combined data over the two planting dates and seed index at the first
and combined data over the two planting dates. Also, the results cleared that
the dominance variances (LZD) were positive and larger than additive genetic
variance (LZA) for seed cotton yield per plant at the two planting dates and
combined data over the two planting dates and the same results were
obtained for number of bolls per plant. Also, the results cleared that the
heritability in broad sense was larger than narrow sense and the heritability in
broad sense ranged from 82.70% for seed index at the combined data to
98.53 % for boll weight at the combined data over the two planting dates.
These results are in agreement with those of Many authers i.e. Abd El-Bary
et al (2008a and b) , Abd El- Hadi et al (2005a and b) Ganapathy et al (2005)
, Gaurav et al (2007) Igbal et al (2005) and Mehetre et al (2004).

1718



J. Plant Production, Mansoura Univ., Vol. 4 (11), November, 2013

T7

1719



Sorour, F.A. et al.

REFFRENCES

Abd EI- Bary, AM.R., Y. AM. Soliman and H.H.EI-Adly (2008-a). Diallel
analysis for vyield components and fiber traits in (Gossypium
barabdense, L.). J. Agric. Sci., Mansoura Univ., (Egypt). Vol. 33 (2)
1163- 1172.

Abd EI- Bary, AM.R., Y.A.M. Soliman H.M.E.Hamoud and M.A.Abou EI-
Yazied (2008-b) Triallel analysis for yield components and fiber traits
in ( Gossypium barabdense, L.) . J. Agric. Sci.,, Mansoura Univ.,
(Egypt). Vol. 33 (2) 1189- 1201.

Abd El- Hadi , A.H., Z.M. EI- Diasty , M.S. Hamada , M.A. Raaft and W.M.B.
Yehia (2005-a). Genetic behavior of yield and yield component traits in
some interspecific cotton crosses. J. Adv. Agric. Res., Fac. of Agric.
Saba Basha, Alex. Univ., (Egypt). Vol. 10 (1): 83 -102.

Abd EI- Hadi, A.H., Z.M. EI- Diasty, M.S. Hamada, M.A. Raaft and W.M.B.
Yehia (2005-b). Three way crosses analysis for vyield and its
components of some Egyptian cotton crosses. Egypt, J. Genet. Cytol.,
34 :305-319

Ahmed , H. M., M. M. Kandhro , L. Sawan and A. Saifullah ( 2006) .
Heritability and genetic advance as selection indicators for
improvement in cotton ( Gossypium hirsutum . L.) . J. of Bio. Sci.
Pakistan ., 6 (1) : 96- 99.

Allam , M.A.M. (2003) . Genetic behavior of some economic characters in
hybrid between two genotypes of Extra-long cotton. Agric. Sci.
Mansoura Univ. 28 (2): 811- 818.

Anisa, L., G.M. Baloch, M.B. Kumbhar and B.A. Ansari (2004). Combining
ability analysis for yield and yield components in cotton. Indus- Cottons.
Pakistan. 1 (2): 54 — 57.

Baloch, M. J. (2004). Genetic variability and heritability estimates of some
polygenic traits in Upland cotton. Pakistan, J. of Sci. an Industrial Res.,
47 (6): 451- 454,

Basal, H. an I. Turgut (2005). Genetic analysis of yield components and fiber
strength in Upland cotton (Gossypium hirsutum, L.). Asian, J. of Plant
Sci. Turkey., 4(3): 293 — 298.

El- Adl, A. M., Z. M. EIl- Diasty, A. A. Awad and Abd EI- Bary (2000).
Inheritance of quantitative traits of Egyptian cotton (Gossypium
barabdense L.) A- Yield and yield components. Egypt. Agric. Res., 79
(2): 625- 646.

El- Adly, H. H.,, S. A. S. Mohamed and G. M. Hemaida (2006). Genetic
diversity of some cotton genotypes (Gossypium barabdense, L.).
Egypt, J. Agric. Res., 84 (5): 1549- 1559.

Elangaimannan, R, Y. Anbuselvam, M, Venkatesan and P. Karthikeyan
(2007). Diallel analysis in cotton (Gossypium hirsutum, L.) Intern. - J. of
Plant Sci. — Muzaffarnagar. 2 (2): 53- 56.

EL- Debaby, A.S., M. M. Kassem, M. M. Awaad and G. M. Hamaida (1997).
Heterosis an combining ability in inter- varietal crosses of Egyptian
cotton in different locations. Egypt. J. Agric. Res. 75 (3): 753- 767.

1720



J. Plant Production, Mansoura Univ., Vol. 4 (11), November, 2013

El- Mansy, Y. M. (2005). Using genetic components for predicating new
recombination in some cotton crosses (Gossypium barabdense L.)
Ph.D. Thesis, Fac. of Agric. Mansoura Univ. Egypt.

Ganapathy, S., N. Nadarajan, S. Saravanan and M. Shanmuganathan
(2005). Hetrosis of seed cotton yield and fiber characters in cotton
(Gossypium hirsutum, L.). Crop Res. Hisar. India., 30 (3) : 451- 454.

Gauray, K., B.S. Gill and R.S. Sohu (2007). Heterosis and combining ability
analysis for plant and seed characters in Upland cotton (Gossypium
hirsutum, L.). J. of Cotton Res. And Developmen . India 21 (1): 12- 15.

Griffing, B. (1956). Concepts of general and specific combining ability in
relation to diallel crossing systems. Anst. J. Biol. Sci. 9 : 463- 93.

Hemaida, G. M., H. H. EI- Adly an S. A. S. Mohamed (2006). Triallel crosses
analysis for some quantitative characters in Gossypium barabdense, L.
J. Agric. Sci. Mansoura Univ., 31 (6): 3451 — 3461.

Igbal , M., R. S. A. Khan, H. Khezir and K. Noor- Ul- Islam (2005). Genetic
variation and combining ability for yield and fiber traits among cotton F1
hybrid population. J. of Bio. Sci. Pakistan., 5(6): 713- 716.

Kalpande, H.V., Mukewar, A. M and V.V. Kalpande (2008). Combining ability
analysis in Uplan cotton (Gossypium hirsutum L.) J. of Cotton Res. and
Development. 22 (1): 10- 13.

McCarty, J. C., J. N. Jenkins, B. Tang and C. E. Watson (1996). Genetic
analysis of primitive cotton germplasm Accessions. Crop Sci. 36: 581-
585.

Mehetre, S.S., G.C. Shinde, H.J. Rajput and B.D. Solunke (2004). Genetic
studies of seed cotton yield and its components in cotton. Ann. of Agric.
Res. India, 25 (4): 529- 531.

Nirania, K. S., B. S. Chhabra and D. Yagya (2004). Heterosis for yield and
quality traits in genetic male sterility based upland cotton hybrids. J. of
Cotton Res. And Devel., India, 18 (2): 132 — 136.

Pole, S. P., S. K. Kamble , I. A. Madrap and D. H. Sarang, ( 2008). Diallel
analysis for combining ability for seed cotton yield and its components
in Upland cotton (Gossypium hirsutum L.) Journal of Cotton Research
and Development, 22 (1): 19- 22.

Saeed, R., M. Hassan , S. M. A. Basra and A. Ergashev ( 2006). Combining
ability analysis in Uplan cotton (Gossypium hirsutum L.) . International,
J. of Agric. And Bio. Pakistan, 8 (3): 341- 343.

Soomro, M. Q. and G. M. Baloch ( 2005). Heterosis in intra- specific crosses
of Upland cotton . Inus- Cottons. Pakistan 2 (1) : 96- 101.

Soomro, Z. A., A. S. Larik, M. B. Kumbhar and N. U. Khan (2006).
Expressions of heterosis in the F1 generation of a Diallel cross of
diverse cotton genotypes. Sarhad, J. of Agric. Pakistan. 22(3): 427-
431.

Steel, R/G. D. and J. H. Torrie (1960). Principles and procedures of statistics.
Mc Graw- Hill Book Company, Inc., New York.

1721



Sorour, F.A. et al.

Adli, Gl Gl

Al gSa g Jgaaal) -9

9 (g 2ana 2yl 9 ¥ hlal) e M dena 9 F g padaldl e 208
**cadad JlaS (g e ald

Rl JAS daaly — Ao 31 AS — Jualaal) aud *

raa— A )31 &gagd) 38 ja — Gl &gay agan **

:\.m\)ﬂﬂh}ukﬂ\&h)u%‘Maﬂc\)}\u}ﬂ\h@aﬂ‘)ﬂ\a&ﬁgﬁ‘

o Gl (saal 5 sl gl (sally g sl Jabes Al o cila ) i) Juidll 5 a6 58

X VoYY a el Al s ) Caal cpagdll (e AaTU (5 peaall Ghadll s any

G leiel 5 ad 5 A ay Yes «CB58 (TNB s ¢V o Lo 20 5 (Al

S Caal (pag sl 8 aa YA e J panll lein aagdll &5 Yo )Y duall s sall

S8 rad YA s )l Sl JSael )58 YO Y U draall o gall

DS o G Jan) e (8 Y el ) Clane (B (O S (8 Al L3 il

ol s Ao 3 sad) Aana e ) 3e At el 31 lilead) maas o)) 35 sile

bl S 5 UL il &5 g 4l Sa g J pranall iliia T e clilal) 340 55 oy ol

_:&LQS

A 5l ) ) JS o A ginal) Alle LA lia o il Al ) gl & yela) -
Sl s de )3 e s s Ay sl o) sall (s Jel@l (e JS ) s Al all and 53 g sl
Asirall dlle culS Ao )30 vl sas Gl Gm Las Al )l ae) 5

S AT X VoYY a5 SV G ) il @ pedal illan giall 0y Al al dpally -
O palding mIUEl e a5 oY) JS G Al pall st lall S dangie 4 e )
X (M=x Y:YY4)«Veax TNB «4¥ax (AMlax MYY‘\)Q;«J\
)sfoax (M= x VYY)V ax Yosland¥s x CB.58 «)ulan
coat cliall e gie 8 (ragll ety Jumdl SIS TNB X (Alax ) YYA
Al gl il 5Ll Al L)

(AT X V2 YYA) Js¥ V) o il o pelal Callall e dalal) 5,080 i dpudlly Y
ALY Gl Can 83 g gl cliall alanal Gl e Gdle 5508 535 JumdY) oS
clall ya 30 ol J geana clinal callal)l e ddle 508 03 S ) (e law B O
) e il 3l ase Jaus gia cuila

Via X €0 A¥ax CB.58 gaedl o) il e dalall 5 il ¢l i o jelal ¢
G X (ATa X Vo TYA) 5V 0sLan X £0a ¢A¥a X Vs Lay ¢4¥a X (s
Al Al a3 s sal) il el Al e Aalal) 5 sl JuadY) y oY) el

Vos TNB X onel) o it o jelal oY) o sia aladd e cpngll 558 ol dpuilly -0
STNB X (M x V+¥Y¥9) (ghsmux €02 ¢d¥ax CB.58 ¢ i¥ax foa
o8l Al A g o 13y (mgll 558 3 Qi) S £0a X (ATa X )+ YY4)
il ) Canl gl

Wa X £0 a Gagdl O el Jumil Gala) e (gl 558y dpusilly il & jedal -1
TNB X (Mla X VYY) ¢ hsuX €0a Ve ax £0a¢iVax CB58 «
)8l (ragl) 558 il dailly Jumi¥ly eVl culS €0 a ) (ATax VYY)
e Sl

1722



J. Plant Production, Mansoura Univ., Vol. 4 (11), November, 2013

LIS (galnd) cpbll 5 Alaa¥) bl (e S ol aad) Jadl) HA1 (bl il & yela) -V
Ol 510855l IR (e 400 5 sl jall Cind 53 g sl Cliaall Euyy 5 6 oAS iy
el ey i 1 el (o ) IS g g (s2ally i el o) ey a5l
AN Ol J eanal % FY Y g ol 5 Ghanall sall sl Jalaa a5
Ac) )l alaaal aendll Jilaill 855510 (5541 % )

e Veax f0a 54Yax CB.58 el b dvasill (Sa zlaill 038 ey -A
AL Aol 31 Jea (pmentl o368 () Al gl s (o LI

Giagl) axady ol

5 palall daala — ds) 3l A4S OUala lasbs 3 gana [ 2,
fdll JES daaly — de) 31 A8 <) Adlak dasa [ 2,

1723



J. Plant Production, Mansoura Univ., Vol. 4 (11): 1707 - 1723, 2013

Table 1: The mean squares of eight parents and F1 for yield and yield components in two planting dates and their
combined data in half diallel hybrids of cotton.

SOV d.f Boll weight Seed cotton yield Lint yield Lint percentage Numberr)l(;g?oll PETl Seed index
sinjcom| d; | d; |Com.| d; dy Com. d; d, |Com.| d; d, |Com.| d; d, |Com.| d; | d> [Com
Replications 2 0.58+[0.79" 8462.4(6291.9 1672.2"|1314.45% 27.45"| 35,64 363.27[181.93 5.89**(6.62*
Dates 1 5.33* 3819.6~ 1007.29 44.74 2011.42 9.45
Ea 4 0.68 7377.13 1493.32 3154 272.59 6.25
Genotypes 35 | 35 |0.07*|0.22**[ 0.20™ | 1026** |1092.8**| 1438.8" |194.42**| 167.41* |258.67*| 9.35** | 6.22** | 13.31**| 75.33" | 76.26" | 93.22** |0.70"*| 1.24*| 1.27*
Parents 7 | 7 ]0.09%[0.37**[ 0.38* [1047.8*| 1312 [1971.54**[200.01**| 285.09** | 430.7** |13.91**|12.90*[22.10*| 90.49** | 29.12** | 76.47** [0.80"|1.01**| 0.96**
Crosses 27 | 27 [0.06*[0.13| 0.12" | 981.3* | 961.8* | 1164.2" | 185.8** | 124.89** |191.17**| 8.35** | 4.39** | 11.03**| 69.81** | 90.34* | 96.29"* |0.68™| 1.34**| 1.39"
Parent versus crosses 1 | 1 [0.06™[1.40%| 1.02* |2080.6*|3093.6*| 5124.1 |388.17*| 491.74* | 876.85 | 4.61* | 9.09 | 13.33 [118.31**| 25.88* | 127.43 | 0.35* | 0.05 | 2.06
Genotypes x date 35 0.08 679.9% 103.17% 2.27% 58.37 0.67
Parent x date 7 0.09% 388.3" 54,39 4.72% 43.14% 0.84%
Crosses x date 27 0.06** 778.9% 119.52% 1.70% 63.86* 0.63*
Parent versus cross x date 1 0.44%* 50 3.06 0.37 16.77 0.34
Eb 70 | 140 [0.005]0.007 | 0.005 | 445 | 341 39.3 7.05 5.03 6.04 | 025 | 035 | 030 | 511 | 3.88 | 449 | 007 | 0.14 | 0.10

* ** significant and highly significant at 0.05 and 0.01 probability levels, respectively, d; and d,, two planting dates.
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Table 2: The mean performances of eight parents and F1 for yield and yield components in two planting dates
and their combined data in half diallel hybrids of cotton.

Genotypes Boll weight Seed cotton yield Lint yield Lint percentage Numberr)l(;g?oll per Seed index

d; d; |Com.| d: d, | Com. d; d, |Com.| d: d, |Com.| d: d; |Com.| di d, |Com.
10229 X G.86 3.55 [3.90 |3.73 |139.50(149.73|144.61|56.97 |59.26 [58.11|40.80 |39.51 |40.15(39.26 |37.54(38.40 [11.79 |10.86 [11.32
G.45 3.02 |2.84 |2.93 [101.08]90.26 [95.67 |34.94 |30.00 |32.47|34.53 |33.18 |33.85|30.55 [24.63|27.59 [10.49 [11.31 [10.90
Pima S, 3.05 |[3.54 |3.30 |134.58|136.55|135.57|50.36 [49.72 [50.04|37.32 |36.34 |36.83|43.94 |39.63|41.78 [10.73 |10.47 [10.60
Suven 3.12 |3.06 |3.09 [105.90{113.59|109.75|37.87 |41.03 |39.45|35.67 |36.05 |35.86|33.71 [37.08|35.40 [10.94 [10.06 [10.50
TNB 3.19 |[3.52 |3.36 |145.34(130.44|137.89|54.22 |45.57 [49.90|37.27 |34.86 |36.06(45.55 |36.93|41.24 |10.89 |10.80 [10.85
C.B58 3.10 |3.21 |3.16 [151.63|115.10|133.37|52.17 |40.94 |46.55|34.37 |35.54 |34.95|48.83 [35.84|42.33 [10.99 [9.71 [10.35
G.70 2.98 |3.22 |3.10 [120.43]96.80 [108.61|44.89 |31.92 |38.40|37.22 |32.84 |35.03|43.50 [29.47|36.49 [10.26 [10.94 [10.60
G.93 3.07 |2.96 |3.02 [115.66]99.96 |107.81]|40.20 |35.08 |37.64|34.75 |35.08 |34.91|37.46 [33.03|35.25 [11.59 [11.37 [11.48
(0209xc86)xc45  |3.39 |3.51 |3.45 [147.20{129.80/138.50|55.22 [|47.26 [51.24|37.51 |36.31 |36.91[43.40 |36.85|40.12 |11.96 |11.78 |11.87
(10299 X .86) X pimas; [3.31 |3.85 |3.58 [171.70|147.30|159.50(68.34 [54.81 |61.58|39.78 |37.16 |38.47|56.16 [37.47|46.81 [10.74 [11.56 |11.15
(10209 x G.86) xswen  |3.24 |3.80 |3.52 [153.90(114.16|134.03|61.30 [41.61 [51.45|39.77 |36.39 |38.08[47.54 |29.99|38.76 [10.94 |11.86 [11.40
o299xc.eexTne [3.33 |3.86  |3.60 [149.15(117.78|133.46|59.87 |44.33 |52.10(40.02 [37.44 |38.73]|44.63 |30.42|37.53 |11.62 |11.95 |11.79
(0209 xc.86) xcss  |3.27 |3.66 |3.46 [141.86(130.27|136.07|54.68 [49.35 [52.02|38.50 |37.78 |38.14[43.34 |35.55|39.45 |11.42 |10.73 |11.07
o299 xcesxcro  |3.30 |3.77 |3.53 [136.87]132.53|134.70|53.70 |51.39 |52.54|39.19 [38.70 [38.95|41.20 |35.16(38.18 |11.23 |10.58 |10.91
(o209 xc8e)xc93  |3.30 [3.94 |3.62 [137.91(114.17|126.04|53.22 [43.09 [48.16|38.53 |37.56 |38.05[40.25 |28.92|34.58 [12.22 |11.76 |11.99
G.45 XPima$S; [3.05 |3.54 |3.29 [126.14|128.48|127.31|45.52 |46.14 |45.83|36.02 [35.80 [35.91|41.28 |36.20(38.74 |11.39 |10.61 |11.00
G.45 X Suven 3.03 [3.47 |3.25 |118.30(124.73|121.51|43.39 |44.97 [44.18|36.57 |36.00 |36.29(38.93 |35.90(37.41 [11.62 |10.74 [11.18
G.45 X TNB 3.08 [3.19 [3.13 [118.05|141.34|129.70|41.94 |49.21 [45.57|35.46 |34.79 |35.12|38.32 |44.28|41.30 |11.01 |10.73 [10.87
G.45 X C.B58 291 |[3.59 |3.25 |107.47(135.12|121.30|37.06 |45.74 [41.40|34.42 |33.78 |34.10(36.80 |37.58|37.19 [10.66 |10.18 [10.42
G.45 X G.70 3.14 |3.65 |3.40 [128.30{163.39|146.01|44.96 |57.00 |50.98|34.99 |34.87 |34.93|39.77 [45.69|42.73 [10.90 [10.34 [10.62
G.45 X G.93 3.00 [3.72 |3.36 |103.24(125.84|114.54|356.07|43.21 [39.64|34.85 |34.28 |34.57(34.44 |33.80(34.12 [11.25 |10.64 [10.95
Pima S; X Suven|3.12 [3.47 |3.29 [133.50/143.62|138.56|53.23 |54.19 |53.71|39.69 |37.70 |38.69|42.74 |41.40|42.07 |10.73 |10.36 |10.55
Pima S; X TNB_ [3.24 |3.40 |3.32 [165.19|132.94|149.06|61.99 |49.50 |55.75|37.51 |37.12 |37.32|51.20 |39.04|45.12 |10.13 |10.46 [10.30
Pima S; X C.B58(3.03 [3.43 |3.23 [144.70|131.09|137.89|53.01 [47.09 |50.05|36.52 |35.82 |36.17|47.71 |38.19|42.95 |10.66 |10.23 |10.45
PimaS; XG.70 [3.17 [3.61 |3.39 [133.21|143.28|138.24|49.62 [52.99 [51.30|37.15 |36.90 |37.02|41.95 |39.65|40.80 [10.30 [10.16 |10.23
PimaS; XG.93 [3.13 [3.32 |3.23 [132.58|170.61|151.59(47.33 [61.11 |54.22|35.61 |35.80 |35.71|42.18 |55.49|48.83 [11.31 |10.26 |10.79
Suven X TNB 3.06 |3.45 |3.26 [142.33|135.07|138.70|51.71 |48.63 |50.17|36.19 |35.99 |36.09|46.54 [38.99|42.77 [11.07 [10.08 [10.58
Suven X C.B58 [3.07 |3.36 |3.22 [134.79]106.76|120.77|48.18 |39.21 |43.70|35.67 [36.68 [36.18|43.78 |31.64(37.71 |11.26 |8.96 |10.11
Suven X G.70 3.34 |[3.37 |3.36 |124.56(114.26|119.41|45.94 |42.33 [44.13|36.79 |36.93 |36.86(37.02 |33.82|35.42 [10.43 |10.14 |10.29
Suven X G.93  [3.08 |3.26 |3.17 [145.93]110.99|128.46|52.54 |40.70 |46.62|35.97 [36.62 [36.29]|47.29 |33.98(40.63 |11.22 |11.42 |11.32
TNB X C.B58 3.39 [3.49 [3.44 [168.68|140.99|154.84|61.46 |49.39 [55.42|36.41 |34.99 |35.70|50.24 |40.44|45.34 |10.76 |9.82 [10.29
TNB X G.70 3.42 |3.68 |3.55 [136.00{103.72|119.86|52.17 |37.70 |44.94|38.26 |36.31 |37.28|39.71 [28.01|33.86 [11.21 |10.35 [10.78
TNB X G.93 3.24 |3.25 |3.25 [152.32|116.89]|134.60|56.06 |41.13 |48.60|36.67 |35.08 |35.87|46.90 [35.86(41.38 [11.59 [10.31 [10.95
C.B58 XG.70  [3.23 |3.39 |3.31 [111.09]111.95|111.52|40.43 [39.12 |39.77|36.27 [34.95 [35.61|34.19 |32.95|33.57 |10.67 |10.53 |10.60
C.B58 XG.93 [3.39 |3.83 |3.61 [163.05[159.14(161.09|56.26 [56.02 |56.14|34.49 [35.15 [34.82|48.19 |41.55|44.87 |11.20 |10.94 |11.07
G.70 X G.93 3.17 [3.72 |[3.44 [117.04|97.79 |107.41|43.15 |33.74 [38.47|36.82 |34.53 |35.67|36.81 [26.33|31.57 |11.21 [10.34 [10.77
LSD. |0.05 0.11 ]0.14 |0.12 [10.84 [9.49 [10.32 |4.31 |3.64 |4.04 [0.81 [0.96 [0.90 [3.67 [3.20 [3.49 [0.43 |0.61 |0.52

0.01 0.15 |0.18 |0.14 [14.43 |12.64 |12.16 |5.75 |4.85 [4.77 |1.08 |1.28 |1.06 |4.89 |4.26 [4.11 ]0.57 |0.81 |0.61
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Table 3: General combining ability effects of parental genotypes for yield and yield components in two planting
dates and their combined data in half diallel hybrids of cotton.

Number of boll Seed index
Boll weight Seed cotton yield Lint yield Lint percentage per plant

Genotypes d; d, | Com. d; d, |Com.| di d, |Com.| d; d; | Com. | d; d, |Com.| di d, |Com
10229 X G.86 0.16** | 0.27* | 0.22** 10.28 464 | 7.46 | 7.03* | 3.92* | 5.48* | 2.30* | 1.67**| 1.98* | 1.17 | -1.40 | -0.12 | 0.41 |0.61*| 0.51
G.45 -0.10 | -0.11 | -0.10 |-16.39** | -0.99 |-8.69 |-7.60** | -1.76 | -4.68* |-1.30**|-1.15*| -1.23** [-3.98*| 0.71 | -1.63 | 0.02 [ 0.18 | 0.10
Pima S; -0.05 0.02 | -0.01 6.14 [13.13**] 9.64 | 2.98 | 5.41* | 420* | 051 | 053 | 0.52 | 2,59 | 3.53*| 3.06 | -0.29 [-0.13| -0.21
Suven -0.04 -0.12 -0.08 -4.97 -6.23 | -5.60 | -1.80 | -1.74 -1.77 0.01 | 047 0.24 | -0.94 | -0.58 | -0.76 | -0.05 |-0.21 | -0.13
TNB 0.05 -0.01 | 0.02 10.76 1.05 | 591 | 437 | -001 | 218 | 032 |-0.23| 0.05 | 271 | 0.52 | 1.61 | -0.04 [-0.05| -0.05
C.B58 -0.01 -0.03 -0.02 6.01 0.64 | 3.33 | 0.54 -0.33 0.10 |-1.09**| -0.35 | -0.72 2.06 | 0.38 | 1.22 | -0.10 |-0.50| -0.30
G.70 0.01 0.02 | 0.01 869 | -7.86 |-827| -3.03 | -3.30 | -3.16 | 0.20 | -0.49 | -0.14 |-2.80 | -2.49 | -2.64 | -0.31 [-0.12 -0.22
G.93 -0.02 -0.05 -0.03 -3.14 -4.38 | -3.76 | -2.50 | -2.19 -2.34 | -0.95* | -0.45| -0.70 | -0.82 | -0.66 | -0.74 | 0.36 | 0.22 | 0.29
LSD 0.05 0.11 0.14 0.12 10.84 9.49 [10.32| 431 3.64 4.04 0.81 | 0.96 0.90 3.67 | 3.20 | 3.49 | 0.43 | 0.61 | 0.52
LSD 0.01 0.15 0.18 | 0.14 14.43 | 1264 [12.16| 575 | 485 | 477 | 108 | 1.28 | 1.06 | 489 | 426 | 411 | 057 |[0.81 | 0.61

* ** significant and highly significant at 0.05 and 0.01

probability levels, respectively.
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Table 4.Estimates of specific combining ability for yield and yield components in two planting dates and their
combined data in half diallel hybrids of cotton.

Number of boll per
Boll weight Seed cotton yield Lint yield Lint percentage plant Seed index
Genotypes dl d2 | Com.| dil d2 |[Com.| dil d2 |Com.| dl d2 [Com.| dl d2 [Com.| d1 | d2 [Com.
*

(1029%)(4?'86) X10.15%|-0.15+| 0.01 |183%| 042 | 8.96 |5.79| -0.58 | 2.61 |-0.37|-0.17|-0.27| 3.89* | 1.35 | 2.62 |0.46*| 0.34 | 0.40
(10299 X G.86) X'Pima| 502 | 005 | 004 |2030% | 207 | 1163 | 833+ | 021 | 406* | 010 | -100* | 045 | 574 | 0.08 | 283 |-045* | 043 | 001
(10299 X G.86) X Suven| -0.06 | 045" | 005 | 13.61* | -10.81" | 140 | 6.07 | 626" | 0.0 | 059 |-L71~| 056 | 497~ | 423" | 037 |[-049" | 0.81~ | 0.16
(10299 X G.86) X TNB_| -0.06 | 0.10 | 002 | -6.87 |-14.47~ | 10.67* | 152 | 5.26™ | -3.39 | 053 | 0.03 | 028 | -1.55 |-4.90%| -3.22 | 019 | 0.75* | 0.47
(10299 X G.86) X C.B58] -0.06 | -0.08 | -0.07 | -9.40 | -1.57 | -549 | 2.89 | 008 | -L41 | 041 | 049 | 045 | 219 | 0.37 | -0.91 [ 0.04 | -0.03 | 0.01
(10299 X G.86) X G.70 | 006 | -0.02 | -004 | 030 | 948 | 474 | 031 | 508" | 2.30 | -0.18 | 1.55% | 068 | 084 | 285 | 184 | 0.07 | -0.22 | -0.08
(10299 X G.86) X G.93 | -0.02 | 0.22% | 010 | -421 |-1266"| -843 | -1.3L | -432" | 281 | 030 | 038 | 034 | 0.94 |5.227| -3.08 | 0.38 | -0.06 | 0.16
G.45 X Pima S1 001 | 013 | 007 | 141 |-1023* | 441 | 014 | 320 | -1563 | -0.06 | 046 | 0.20 | 0.36 | -4.24" | -1.94 |0.59" | 0.09 | 0.25
G.45 X Suven 0.0 | 0.20% | 0.0 | 468 | 539 | 508 | 2.78 | 280 | 2.79 [ 0.99" | 0.72 | 0.85 | 154 | 039 | 057 |0.56* ] 0.43 | 0.35
G.45 X TNB 0.06 | -0.10% | -0.12" | -10.20" [ 14707 | L.71 | -4.83 | 530~ | 0.23 | -043 | 020 | -002 | -2.71 [ 6.85% | 2.07 | -0.04 | -0.05 | -0.04
G.45 X C.B58 016" | 024" | 004 |-17.13%| 890 | -412 | 588~ | 2.16 | -1.86 | -0.07 | -0.69 | -0.38 | 3.57 | 029 | -164 | -0.32 | -0.14 | 0.23
G.45X G.70 0.05 | 0.25% | 0.45% | 18.41" | 45.67~ | 32.04% | 558" | 16.38" | 10.98" | -0.79 | 0.54 | -0.13 | 5.32" [10.31%] 7.82* | 0.13 | -0.37 | 012
G.45XG.93 007 | 0.39% | 0.16 | -12.00" | 464 | 3.78 | -384 | 149 | -1.18 | 022 | -0.08 | 0.07 | 307 | 244 | -2.76 | -0.19 | 0.4 | -0.30
Pima S X Suven 0.02 | 007 | 005 | 265 | 1015" | 3.75 | 2.06 | 484 | 345 [2.20% | 0.73 [ 161% | -1.22 | 2.26 | 052 | 0.0L | 0.05 | 0.03
Pima SL X TNB 0.05 | 011 | 003 | 133" | -7.81 | 2.75 | 465" | -159 | 153 | -0.18 | 0.86 | 0.34 | 3.39 | -1.21 | 1.09 [-0.60"] -0.00 | -0.31
Pima S1 X C.B58 ~0.09 | 006 | -0.08 | -243 | 9.25 | 5.84 | -051 | 367" | -2.00 | 023 | -0.32 | -0.05 | 0.76 | -1.92 | -0.58 | -0.02 | 0.21 | 0.10
Pima S1 X G.70 002 | 007 | 005 | 078 | 1.44* | 641 | -0.33 | 519~ | 2.43 | -043 | 0.89 | 0.23 | -005 | 2.42 | 1.13 | 0.7 | 0.25 | -0.21
Pima S1 X .93 0.02 | 015" | -007 | 539 | 35.28~ | 14.94% | -3.16 | 12.01% | 4.53* | 0.82* | -024 | -053 | -1.89 |12.24"] 5.17* | 0.18 | -0.49 | -0.16
Suven X TNB 013" | 008 | -002 | 156 [13.60% | 7.62 | -0.86 | 470" | 1.92 | -1.02* | -0.02 | 062 | 2.3L | 286 | 258 | 0.09 | -0.30 | -0.10
Suven X C.B58 005 | 001 | -002 | -123 [-14207| 7.72 | -057 | 439" | 2.48 | -012 | 059 | 0.23 | 035 [-432%] -1.99 | 0.34 [-0.97%] 0.3
Suven X G.70 0.19% [ 0.02 | 008 | 323 | %79 | 251 | 076 | 1.68 | .22 | 0.30 | 0.98" | 0.34 | -1.44 | 0.69 | -0.38 | -0.28 | -0.18 | 0.23
Suven X G.93 ~0.04 | 008 | -0.06 | 19.07% | 497 | 7.056 | 6.84~ | -1.05 | 2.89 | 003 | 0.64 | 0.33 | 6.73% | 0.97 | 2.88 | -0.16 | 0.77* | 0.30
TNB X C.B58 017 | _0.08 | 0.0 | 16.93~ | 12.73 | 14.83~ | 6.55* | 4.05* | 530~ | 0.30 | -0.41 | -0.05 | 2.69 | 3.34* | 3.02 | -0.16 | -027 | -0.22
TNB X G.70 0.7 | 0.18% | 0.18% | -1.05 |-16.04*| -855 | 0.83 | -467* | -1.92 | 0.87* | 1.06* | 0.96* | -2.50 | -6.14 | -4.32~ | 0.50* | -0.13 | 0.18
TNB X G.93 003 | 0.0~ | 008 | 9.72 | -635 | 168 | 419 | -235 | 092 | 042 | 020 | 011 | 271 | 019 | 1.26 | 0.21 | -0.51 | -0.05
C.B58 X G.70 0.06 | 009 | 002 |2L21%| -7.40 |-14.30" | 7.00% | -2.03 | 500 | 0.28 | -0.18 | 0.05 | -7.38" | -1.15 | -4.26 | 0.0L | 0.50 | 0.26
C.B58 X G.93 0.24% [ 041" | 0.32% | 25.207 | 36.31" | 30.75" | 8.22 | 12.86~ | 10.54" | 0.35 | 0.02 | -0.19 | 456 | 5,63~ | 5.09 | -0.13 | 0.57 | 0.22
G.70X G.93 001 | 0.26% | 013" | 6.1 |-16.54~ | -11.33" | -1.32 | -6.40~ | 3.86 | 0.68 | -0.50 | 0.00 | -1.88 [-6.72" | -4.30" | 0.09 | -0.42 | -0.16
LSD 0.05 011 | 014 | 012 | 1084 | 949 | 1032 | 431 | 364 | 404 | 0.81 | 0.96 | 0.90 | 3.67 | 3.20 | 3.49 | 043 | 061 | 052
LSD 0.01 0.5 | 018 | 014 | 1443 | 1264 | 1216 | 5.5 | 485 | 477 | 1.08 | 1.28 | 1.06 | 489 | 426 | 411 | 057 | 0.8L | 0.61

*, ** significant and highly significant at 0.0S and 0.01
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Table 5: Heterosis relative to mid-parent (M.P) for yield and yield components in two planting dates and their
combined data in half diallel hybrids of cotton.

Number of boll per
Boll weight Seed cotton yield Lint yield Lint percentage plant Seed index
Genotypes dl d2 [Com.| dl d2 [Com.| dl d2 [Com.| dl d2 [Com.| dl d2 |[Com.| dl d2 |[Com.
(10299 X G.86) X
G.45 3.42* | 4.21* | 3.82** |22.37**| 8.17* |15.28**|20.16**| 5.91 [13.14**| -0.40 | -0.08 | -0.24 [19.29**| 5.17 |12.36**| 7.33** | 6.27* | 6.80**
(10299 X G.86) X pima S1 038 | 330" | 1.93 |25.29*| 290 |13.85~|27.34™| 059 |13.86™ | 1.85* | -2.02 | -0.05 | 24.43* | -0.45 | 12.49" | -4.63™ | 8.39* | 1.70
(10299 X G.86) X Suven| -2.89 | 9.11% | 3.24* | 25.43* |-13.29%| 5.39 |29.26* [-17.02*| 547 | 4.03* | -3.67 | 0.20 | 30.03* |-20.48"| 4.37 | -3.75* | 13.35% | 4.44*
(10299 X G.86) X TNB_| -1.02 | 3.89* | 155 | 472 |-1592"| -551 | 7.69* |-15.42™| 352 | 253* | 069 | 163 | 524 |-19.15%| -6.23 | 248 |10.38" | 6.34*
(10299 X G.86) X CB58| -1.57 | 275 | 0.66 | 254 | -162 | 210 | 021 | -150 | 061 | 2.43* | 066 | 155 | -159 | -4.14 | -2.75 | 023 | 434 | 218
(10299 X G.86) X G.70 | 0.99 | 582* | 351~ | 531 | 7.52* | 6.39 | 544 |12.73*| 8.88* | 0.48 | 697~ | 3.60~ | 435 | 2.77 | 3.62 | 1.89 | 017 | 1.03
(10299 X G.86) X G.93 | -0.31 | 14.79* | 7.38* | 8.10* | -855* | -0.14 | 955 | -8.64* | 059 | 2.00* | 072 | 136 | 8.59* |-19.72~| 511 | 451* | 274 | 3.65
G.45 X Pima S1 043 [ 10.89 | 579* | 7.05 |13.29*|10.11*| 6.72 | 1575~ |11.08*| 027 | 3.01* | 161 | 659 | 302 | 489 | 7.3¢* | 254 | 2.33
G.45 X Suven -1.15 | 17.54* | 8.01* | 14.31™ | 22.37* | 18.31* | 19.17* | 26.64* | 22.86* | 4.20™ | 4.01** | 4.11* [1571*| 4.38 | 9.98* | 8.43~ | 051 | 4.48"
G.45 X TNB 088 | 028 | -029 | -4.19 |28.08% | 11.06* | -594 | 30.23* | 10.66™ | -122 | 2.27 | 047 | -3.01 | 28.94*|11.85*| 295 | -294 | -0.05
G.45 X C.B58 5.01% | 18.70* | 6.78" |-14.95%| 31.59* | 592 |-14.90*| 2897 | 4.79 | -0.06 | -1.70 | -0.88 |-10.51**| 1120~ | -0.72 | -0.74 | -3.09 | -1.91
G.45 X G.70 4.60™ | 20.72" | 12.70 | 15.84* | 74.69** | 42.78" | 12.63* | 84.13* | 43.86™ | -2.46* | 563" | 1.42 | 10.76* | 44.65" | 26.22* | 5.09™ | -7.04™ | -1.19
G.45 X G.93 -1.62 | 28.31 | 12.98™ | -4.73 | 32.31* | 12.58* | -3.99 | 32.81* | 13.09~ | 0.60 | 046 | 053 | -3.03 | 3.26 | 002 | 190 | -6.14* | -2.17
Pima S1 X Suven 0.90 | 5.05% | 3.04* | 11.03* | 14.83* | 12.97* | 20.66™ | 19.43* | 20.03* | 8.74** | 4.15* | 645~ | 9.86* | 9.50* | 9.68* | -0.91 | 0.93 | -0.02
Pima S1 X TNB 3.66* | -3.75* | -0.27 | 1802 | -0.42 | 9.02** [ 1855 | 3.88 | 1156 | 0.58 | 429" | 2.39* [13.90| 3.49 | 9.14* | 6.26" | -161 | -3.96
Pima S1 X C.B58 166 | 160 | 005 | 111 | 418 | 255 | 341 | 387 | 363 | 189 | -034 | 077 | 282 | 273 | 278 | -1.83 | 1.44 | -0.25
Pima S1 X G.70 491 | 6.77™ | 589 | 4.47 |22.80* | 13.23* | 4.19 | 29.81* | 16.01™ | -0.32 | 6.67* | 3.04* | 046 | 1558~ | 6.74 | -1.87 | -5.11* | -351
Pima S1 X G.93 219 | 223 | 221 | 596 |44.27* | 2457~ | 453 | 4412 |2367%| -1.17 | 025 | 047 | 3.45 |42.04™[2157%| 1.39 | -6.07* | -2.30
Suven X TNB 2.96 | 479~ | 100 | 1330 | 10.70* | 12.02** | 12.29% | 12.30* | 12.30~ | -0.77 | 152 | 0.36 | 16.89*| 535 |11.32*| 145 | -3.36 | -0.90
Suven X C.B58 126 | 721 | 299 | 468 | 664 | 064 | 702 | 432 | 162 | 1.88 | 2.46* | 2.7 | 597 |-13.14| 299 | 271 | -9.37~ | -3.02
Suven X G.70 9.39 | 7.41* [ 8.39* | 10.07* | 8.62* | 9.37* | 11.01* [ 16.05™ | 13.37*| 0.95 | 7.22* | 3.99% | 020 | 0.67 | 042 | -159 | -3.44 | -2.51
Suven X G.93 056 | 812~ | 3.72* | 31.73™ | 3.95 | 18.09* | 34.60* | 6.95 | 20.95* | 2.16* | 2.97* | 257* | 32.50* | -4.03 | 1431 | -0.38 | 658 | 3.01
TNB X C.B58 7.65% | 3.47* | 549* | 13.60* | 14.84* | 14.16™ | 1554™ | 14.17" | 14.93* | 165 | 060 | 053 | 546 | 1115~ | 7.94* | -1.63 | -4.23 | -2.89
TNB X G.70 10.67* | 9.33* | 9.97* | 234 | -8.72* | -2.76 | 528 | -2.68 | 1.79 | 2.73" | 7.27~ | 4.89 | -7.48* |-16.17|-11.29%| 599* | 480 | 052
TNB X G.93 336 | 028 | 179 |16.72™| 147 | 957 |[18.75%| 199 |11.03~| 1.8 | 033 | 1.09 |12.87~| 154 | 7.66 | 3.13 | -6.99~ | -190
C.B58 X G.70 6.31* | 548 | 588" |-18.33*| 566 | -7.82* |-16.69~| 7.39 | 6.36 | 1.34 | 222 | 177 |-23.27*| -0.06 |-13.40~| 039 | 199 | 118
C.B58 X G.93 9.72** | 24.01* | 16.86** | 22.00* | 48.00 | 33.59* | 21.83* | 47.37* | 33.36** | -0.20 | -046 | -0.33 | 11.38™ | 190.47* | 14.99%| -0.80 | 378 | 141
G.70 X G.93 4.62™ | 2037 | 1257 | -0.85 | 0.60 | 074 | 144 | 088 | 119 | 231* | 1.67 | 2.00 | -545 |-17.46*|-10.86"| 2.58 | -7.35™ | -2.44
LSD 0.05 010 | 012 | 010 | 939 | 822 | 893 | 374 | 316 | 350 | 070 | 083 | 078 | 348 | 277 | 302 | 037 | 053 | 045
LSD 0.01 013 | 016 | 012 | 1250 | 1094 | 1053 | 498 | 420 | 413 | 094 | 111 | 092 | 424 | 369 | 356 | 050 | 0.70 | 053

* ** significant and highly significant at 0.05 and 0.01 pr.obabil.ity Ievéls, respectively.
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Table 6: Heterosis relative to better parent (B.P) for yield and yield components in two planting dates and their
combined data in half diallel hybrids of cotton.

Number of boll per
Boll weight Seed cotton yield Lint yield Lint percentage plant Seed index

Genotypes dl d2 | Com.| dil d2 |[Com.| di d2 |Com.| dl d2 [Com.| dl d2 [Com.| d1 | d2 [Com.
(10299 X G.86) X G.45 -4.31% | -10.01** -7.29% 5.52 -13.31% -4.23 -3.07 -20.24* | -11.82* | -8.05** | -8.09** | -8.07** 10.49* -3.86 3.40 141 4.16 4.80%
(10299 X G.86) X pima S1 -6.58* -1.52 -3.93% 23.09* -1.62 10.29% | 19.96* -7.50% 5.96 248 | -5.95% | -4.19% | 17.74~ 0.7 9.14* | -8.93~ | 6.45* -1.56
(10299 X G.86) X Suven| -8.69* -2.68 -5.54% 10.32% | -23.76% | -7.32* 7.59* 29.79% | -11.46% | -251* | -7.800 | 515~ | 2101 [-21.76% | -012 | -7.24% | 9.21% 0.65
(10299 X G.86) X TNB -5.96% -1.18 -3.45% 2.62 21347 | -7.71F 5.10 -25.18* | -10.34 | -1.90 | 524~ | -3.54 203 | -20.62¢ | -9.01* -1.41 | 1007% | 4.09
(10299 X G.86) X C.B58| -7.75* -6.35% -7.02% -6.44 -13.00%* -5.91 -4.02 -16.72* [ -10.50* | -5.64* | -4.30% | -5.02% | -11.22% -7.26 -6.82 -3.17 -1.17 -2.21
(10299 X G.86) X G.70 [ -7.03* -3.52* -5.19%* -1.88 -11.49** -6.86 -5.75 -13.28* | 950« | -3.93+ | -2.06 | -3.01~ 3.02 -8.27 -1.19 -4.72¢ | -0.21 -2.19
(10299 X G.86) X G.93 -6.94** 0.96 -2.80 -1.14 -23.75% | -12.84* -6.58 -27.28" | -17.13* | -5.56** | -4.93* | -5.25% 6.24 -24.55> | -8.97 3.62* 0.41 2.93
G.45 X Pima S1 -0.20 -0.09 -0.14 -6.28 -5.91 -6.09 -9.62* -7.21 -8.42% | -3.49 -1.48 -2.50% -6.15 -6.03 -6.10 6.15% | -6.16* 0.92
G.45 X Suven -2.84 13.29% 5.14* 11.71* 9.81* 10.72* 14.56* 9.62* 11.99* 2.54* -0.14 1.19 15.13* -3.15 5.57 622~ | -5.01 2.57
G.45 X TNB -3.61% -9.46% -6.68* | -18.78* 8.36* -5.94 -22.66% 7.98 -8.67* | -4.86" 0.2 -2.61* | -15.87+ [ 19.90% 0.14 1.04 -5.13 -0.29
G.45 X C.B58 -6.32+ | 11.81% 2.90 -29.12% [ 17.39% -9.05* | -28.95 | 1173 [ -11.06* [ -030 [ -4.97% | -2.44 -24.58* 485 | -1212% | -3.00 [ -9.94 | -4.37
G.45 X G.70 4,02 13.66* 9.58™ 6.54 68.79* | 34.28 0.16 7859~ | 3275~ | 599+ | 509~ | -0.29 1.39 40.88~ | 2159~ | 3.94 | 855 | -2.54
G.45 X G.93 -2.56 25.62** 11.27% -10.74* 25.89** 6.24 -10.26 23.19%* 5.32 0.28 -2.26 -1.00 -8.32 0.25 -4.26 -2.93 -6.42* | -4.66*
Pima S1 X Suven -0.21 -2.07 -0.17 -0.80 5.17 2.21 5.69 32.07% 7.33 6.33** | 3.73* | 5.05* -2.85 7.48 1.97 -1.86 -1.02 -0.47
Pima S1 X TNB 1.42 -3.97* -1.17 13.65* -2.65 8.10* 14.33* 8.61* 11.40% 0.51 2.16 1.32 11.95% 1.35 912 | -698~ | 312 | -5.06*
Pima S1 X C.B58 -2.41 -3.11 -2.08 -4.57 -4.00 1.72 1.62 15.01% 0.01 -2.15 -1.43 -1.79 -2.27 -0.84 1.47 -3.00 -2.23 -1.42
Pima S1 X G.70 3.69* 1.86 2.71 -1.02 4.93 1.97 -1.48 66.02** 2.52 -0.46 1.53 0.52 -4.64 2.95 -1.10 -4.01* | -7.16* | -352
Pima S1 X G.93 1.84 -6.10* -2.10 -1.49 2494~ | 11.82 -6.02 74,20 8.35* | -4.58= 15 -3.06** 411 3317~ | 1330~ [ 239 | -9.82= [ -6.07
Suven X TNB -4.01* -2.10 -3.01 -2.08 3.55 0.58 -4.64 6.71 0.54 -2.91% -0.16 0.07 1.83 5.11 3.51 1.25 -6.64* -2.47
Suven X C.B58 -1.60 467 1.92 11,10 -7.25 -9.44* -7.64 -4.43 -6.14 0.02 1.74 0.89 -10.33* [ -14.62= | -10.87* | 246 [-1096* | -3.71
Suven X G.70 6.94* 4.83* 8.26~ 3.43 0.59 8.80 2.34 3.16 11.86* -1.16 2.44 2.79* -7.85 -8.84* 0.05 463 | -731* | -2.97
Suven X G.93 -1.32 6.40~ 2.50 26.17* -2.29 17.05% | 30.71* -0.81 18.17* 0.85 1.58 1.22 25.88** 841 | 1460~ | -3.19 0.44 -1.39
TNB X C.B58 6.12% -1.10 2.33 11.25% 8.09* 12.29% | 13.35% 8.37* 11.08* | -2.32% -1.56 -1.01 1.93 9.50* 6.55 -2.06 | -9.05~ | -5.10*
TNB X G.70 7.04% 4.54* 5.73" -6.43 -20.49* | -13.08* -3.78 -17.27% | 9.94~ | 266 | 416~ | 338~ | -12.82¢ [-23.93« | -17.80= | 2.91 -5.42 -0.61
TNB X G.93 1.46 -7.70% -3.35 4.80 -10.39** -2.39 3.39 -9.75% -2.61 -1.62 0.02 -0.53 2.97 -2.89 0.35 0.03 | -9.35% | -4.62*
C.B58 X G.70 4.28* 5.43* 4.91~ -26.73* -2.74 -16.38* | -22.50** -4.44 | -14.56* | -2.55* -1.67 1.66 -29.97 -8.07 | 2070 | -2.94 | -3.75 -0.02
C.B58 X G.93 9.24* 19.19% | 1431~ 7.53* 38.26% | 20.79% 7.85 36.82~ | 2059~ | -0.75 -1.12 -0.39 -1.46 15.92* 5.90 -3.36 -3.81 -3.59
G.70 X G.93 3.06 15.65% | 11.12% -2.81 -2.17 -1.10 -3.86 -3.67 0.19 -1.09 -1.57 1.83 -8.65 | -21.89% | -11.42* | -331 | -9.11% | -6.18*
LSD 0.05 0.11 0.14 0.12 10.84 9.49 10.32 4.31 3.64 4.04 0.81 0.96 0.90 3.67 3.20 3.49 0.43 0.61 0.52
LSD 0.01 0.15 0.18 0.14 14.43 12.64 12.16 5.75 4.85 4.77 1.08 1.28 1.06 4.89 4.26 4.11 0.57 0.81 0.61

* ** significant and highly significant at 0.05 and 0.01 probability levels, respectively.
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Table 7. The partitioning of the genetic variance for yield and yield components in two planting dates and their
combined data in half diallel hybrids of cotton.

Number of boll per Seed index

Genetic Boll weight Seed cotton yield Lint yield Lint percentage plant

variance dl d2 |Com.| di d2 |Com.| di d2 |Com.| di d2 |[Com.| dl d2 |Com.| di d2 | Com.
DA 0.010 | 0.020 | 0.186 [155.200| 21.870 | 77.139 | 38.770 | 9.840 | 22.380 | 2.600 | 1.340 | 1.870 | 9.740 | 1.600 | 4.780 | 0.120 | 0.180 | 0.140
0D 0.010 | 0.049 | 0.015 [171.970(331.020|134.768| 23.680 | 44.280 | 16.479 | 0.430 | 0.615 | 0.233 | 13.660 | 22.523 | 8.211 | 0.091 | 0.189 | 0.031
n’G 0.020 | 0.068 | 0.201 [327.170(352.890(211.907| 62.450 | 54.120 | 38.860 | 3.030 | 1.960 | 2.100 |23.400 |24.130|12.990| 0.210 | 0.370 | 0.175
ne 0.002 | 0.002 | 0.003 | 14.840 | 11.353 | 27.902 | 2.351 | 1.678 | 4.245 | 0.080 | 0.117 | 0.116 | 1.702 | 1.292 | 2.544 | 0.024 | 0.046 | 0.036
(T*DJ Ay 1.000 | 1580 | 0.280 | 1.050 | 3.890 | 1.320 | 0.780 | 2.120 | 0.860 | 0.170 | 0.680 | 0.120 | 1.180 | 3.750 | 1.310 | 0.880 | 1.030 | 0.470
M2ph 0.022 | 0.070 | 0.204 [342.010(364.250|239.809| 64.800 | 55.800 | 43.110 | 3.110 | 2.080 | 2.220 |25.110 | 25.420 | 15.535 | 0.230 | 0.412 | 0.212
h% 90.90 | 97.17 | 98.53 | 95.66 | 96.88 | 88.36 | 96.37 | 96.99 | 90.14 | 97.43 | 94.23 | 9459 | 93.19 | 94.92 | 83.59 | 91.30 | 89.81 | 82.70
h, 4545 | 27.76 | 91.00 | 4538 | 6.00 | 32.17 | 59.83 | 17.63 | 51.91 | 83.60 | 64.42 | 84.23 | 38.79 | 6.29 | 30.77 | 52.17 | 42.96 | 66.16
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