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HETEROSIS AND COMBINING ABILITY FOR FIBER-TO-SEED
ATTACHMENT FORCE, EARLINESS, YIELD AND YIELD
COMPONENTS IN A HALF DIALLEL CROSS OF COTTON

[49]

Rokaya, M. Hassan'; A.M. El-Marakby’; M.H. El-Agroudy’
and M.G. Seif'

ABSTRACT

Seven cotton genotypes involving cvs. Giza 70, Giza, 77, Giza 36 and Giza 83
and the exotic varieties; Pima $7 and Sea Island, as well as, the American Upland
variety Tamcot C.E., were crossed in a dialle] pattern, excluding reciprocals, in 2000
season to produce 21 F, hybrids. Parents and F|'s were evaluated in 2001 season for
eight economic traits. Mean squares due to genotypes were highly significant for al
traits, revealing the presence of sufficient variability in the population. Significant
desired negative mid and better parent heterosis were found for fiber-to-seed ai-
tachment force and days to flowering. Significant positive heterosis was also ob-
served for yield and its components. The variances due to general combining ability
{GCA) and specific combining ability, (SCA) were significant for all studied traits,
indicating the importance of both additive and non additive gene action in the inheri-
tance of these characters. The GCA/SCA ratio was found to be greater than unity,
indicating predominance of additive and additive x additive types of gene action in
the inheritance of these traits. Based on GCA effects, the Upland variety Tamcot
C.E. proved to be the best general combiner for earliness, boll weight, seed index,
seed cotton yield and lint cotton yield/ plant. Giza 83 seemed to be good combiner
for fiber-to-seed attachment force, Giza 86 for lint percentage and Pima S; for num-
ber of bolls per plant.

Key words: Cotton, Diallel cross, Combining ability, Fiber-to-seed attachment,
Yield components
INTRODUCTION population. The diallel-cross technique
provides information about general

The selection of parents and the
crosses either for heterosis breeding or
for pedigree breeding is based on knowl-
edge of the nature and magnitude of the
genetic variances presemt in the base

(GCA} and specific combining ability
{SCA) effects of parents and is helpful in
estimating various types of gene action.
In addition, the diallel analysis is a sys-
tematic method for identifying those par-
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ents and hybrids that have superior com-
binations of the characters of interest.
General combining ability (GCA} in-
volves mostly additive and additive x
additive gene effects. Specific combining
ability (SCA), on the other hand, depends
upon non-additive gene effects, which
involves dominance and epistatic compo-
nents of genetic variation. Knowledge of
the relative magnitude of additive and
non-additive effects would be very useful
in designing an efficient breeding pro-
gram.

Fiber-to-seed attachment force plays
an important role in ginning. Studies on
this trait have revealed that varieties of
lower attachment strength require less
force to pull fibers from the seed, so fiber
separation at ginning is easier and faster
than varieties of higher attachment
strength. Consequently, this should re-
duce the number of broken fibers and
neps and produce ginned lint of higher
quality. Differences in attachment
strength between cotton species and va-
rieties within each species were reported
by Fransen ef al (1984); Awad (1989);
Wahba & Ewida (1990); Al-Tantawy er
al (1992) and Awaad ef af {1992). On
the other hand, El-Feki and Abd El-
Gelil (2991) found small and insignifi-
cant heterosis for this trait in a diallel
cross of cotton and added that the addi-
tive part of genetic variance was more
important than dominance for fber-to-
seed attachment force. Heterosis effects
tended to be negative and significant for
days to first flower opening (Awad ef al
1986; Awad, 2001 and El-Helw, 2002),
whereas, heterosis was in the positive
direction for yield components (Ek
Kilany and Al-Mazar, 1985; Singh ef af
1987 and Soomro ef al 1998).

Also, several workers reported con-
tradicting results with respect to the role
and importance of GCA and SCA effects
in the inheritance of earliness and yield
components (El-Gohary ef af 1981; El-
Banna, 1987; Meredith, 1990; Tang ef
al 1993; Hendawy, 1994; Nadeem ef al
1998 and Ismail et al 2005).

The present study was designed to de-
termine heterosis and general and specific
combining ability for fiber-to-seed at-
tachment force, earliness and yield com-
ponent traits in a diallel cross of cotton.

MATERIAL AND METHODS

The present investigation was carried
out during the two successive seasons
2000 and 2001. In the first season, all
possible crosses were made, excluding
reciprocals, in a dialiel mating design
involving seven divergent parental cotton
genotypes at Giza Agric. Res. Station,
Agricultural Research Center. The geno-
types used included four Egyptian com-
mercial cultivars, namely; Giza 70 and
Giza 77 (extra-long staple), Giza 86 and
83 (long-staple), beside three exotic va-
rieties, namely; Pima S; (American-
Egyptian Cotton), Sea Island variety and
an American Upland variety named Tam-
cot Camd E. All genotypes belong to G.
barbadense L. except Tamcot which be-
longs to G. hirsutum L. The pure seed of
these genotypes were supplied by Cotton
Breeding Section, Cotton Res. Institute,
ARC. In the second season 2001, the
seven parents along with their 21 F;'s (28
entries) were sown at 25t March, in
complete randomized block design with
three replications. The experimental plot
consisted of two rows, 2 m long and 60
cm apart. Hills were spaced at 25 cm
within rows and seedlings were later
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thinned to two plants per hill. Ordinary
cultural practices for cotton preduction
were followed during the growing sea-
sons.

Measurements were recorded for par-
ents and F, hybrids on 10 guarded plants
from each plot to study the following
traits:

1. Fiber-to-seed  attachment force
(cN. cm/mg), was determined us-
ing the L.D.M. Cotton Seed At-
tachment Tester of Shirley Devel-
opments Ltd., as described by
Fransen et af (1984).

2. Earliness, expressed as days from
planting to the first flower open-
ing.

3. Number of bolls per plant

4. Boll weight (gm).

5. Lint percentage

6. Seed index (gm)

7. Seed cotton yield per plant (gm)

8. Lint cotton yield per plant {gm).

The obtained data were statistically
analyzed based on plot means basis. Het-
erosis was determined as percentage of
increase over both mid-parent (MP) and
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better parent (BP)} values of each cross as
follows:

Heterosis (%) over mid-parent =
HF;-MP)/MP| x 180

Heterosis (%} over better-parent =
f(F, - BP)/BP{x 100

General and specific combining abil-
ity estimates were obtained by empioying
Griffing's (1956) diallel cross analysis
designated as method 2 model 1.

RESULTS AND DISCUSSION

1. Mean i)erformance

Analysis of variance presented in Ta-
ble (1) indicated that mean squares due to
all 28 genotypes, as well as mean squares
due to parents and crosses were highly
significant for the eight traits studied,
revealing the presence of sufficient ge-
netic variability in the population. Also,
mean squares of parents vs. crosses as an
indication of average heterosis over all
crosses were highly significant for all
studied traits, except for days to first
flowering and lint percentage.

Table 1. Mean squares of fiber - to - seed attactment force, earliness, yield and yield
componert traits in a seven-parents half diallel cross of cotton.

Fibertoseed Daygro Number of Boll weight Lint Seed index S‘_xd cotton , Lint
Source  d.f attachment fowering bolly/plant (&m) percentage om yield/plant yield/plant
Of Variation __cN covmg * @m (™
Replicates 2 525 202 0.07 0.01 0.24 0.012 283 0.07
Genotypes 27  540.11" 2795 2291”7 0697 266" 02497 17557 32497
Parents(p) 6 107471 5375 1725”2047 216 0284 86259  103.36™
crosses(¢) 20 336.02° 21697 71197 017" 2947 02127 167257 12.35”
PvsC 1 14t431™ 5 39T 2877 0.05 0.7577 5363% 1.92°
Emot 54 139 1.11 0.18 0.01 0.20 0.016 6.23 0.333

" and "~ denote significance at 5% and 1% levets of probability , respectively.
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The mean performance of parents and
hybrids for all traits are presented in Ta-
ble (2). Concerning fiber-to-seed attach-
ment force, Giza 83 showed the least de-
sirable attachment force being 73.0 cN.
cm/mg, while the Upland variety Tamcot
C.E. exhibited the highest value of 122.0,
Within the F, hybrids, Pima S x Giza 86
showed the least desirable attachment of
69.33, while Tamcot C.E. x Giza 70
showed the highest value of 108.0 cN.
cm/mg. With regard to days to first
flower appearance, the Upland variety
Tamcot C.E. proved to be the earliest and
averaged 60.67 days to first flower, while
Giza 77 proved to be the latest one (73.0
days). On the other hand, the F, hybrid
Tamcot C.E. x Sea island was the earliest
recording 65.67 days to first flower,
whereas Pima $; x Giza 83 was the latest
F, with an average of 74.67 days.

Concerning yield and its component
traits, The American Upland variety
Tamcot C.E possessed the highest desir-
able values of boll weight (4.80 gm), seed
index (10.17 gm), seed cotton yield per
plant (94.6 gm) and lint cotton yield per
plant (33.73 gm), while Giza 77 attained
the lowest values of boll weight (2.33
gm), seed index (9.27 gm), seed cotton
yield per plant (47.57 gm) and lint cotton
yield per plant (16.83 gm). Regarding
number of bolls / plant, Pima S, gave the
highest number (24.27) while Giza 86
gave the lowest (16.37).

On the other hand, Giza 86 surpassed
the other varieties in iint percentage
{35.9%) while Pima S; gave the lowest
(33.53%). The best performing F; in
number of bolls / plant was Pima S; x
Giza 70 with a mean of 27.17. bolls while
Giza 83 x Giza 77 produced the lowest
number (21.9) bolls / plant. Giza 70 x
Giza 83 gave the heaviest boll of 3.17

gm, while the lowest weight of 2.3 gm
was recorded by Pima S, x Sea Island and
two other F's. Comparing lint % of F s
revealed that Giza 86 x Giza 83 showed
the highest value of 37.07% while Pima
S, x Sea Island gave least value of
33.63%. Tamcot C.E. x Giza 86 gave the
heaviest 100-seed weight of 10.439 gm
and Giza 86 x Giza 83 produced the low-
est value of 9.33 gm. The best performing
F, for seed cotton yield was Pima S, x
Tamcot C.E. giving 83.13 gm per plant,
while Tamcot C.E. x Sea. Island gave the
highest lint yield of 26.33 gm / plant. On
the other hand, Giza 83 x Giza 77 pro-
duced the lowest values of seed cotton
and lint yields of 49.5 and 18.17 gm /
plant, respectively.

IL Expression of heterosis

Analysis of variance presented in Ta-
ble (1) showed that parents vs. crosses
mean squares, as an indication to average
heterosis over all hybrids, was highly
significant for fiber-to-seed attachment
force, number of bolls per plant, boll
weight, seed index and both seed cotton
and lint yield per plant, indicating that
average heterosis overall crosses was
existed for these traits, while parents vs.
crosses mean squares Tor days to first
flower and lint percentage were insignifi-
cant, revealing that heterotic effect was
not pronounced for both traits.

Mid and better parent heterotic values
for all traits are presented in Table (3).

- Since low fiber-to-seed attachment force,

as well as earliness are important objec-
tives for cotton breeders, negative values
of heterosis for both traits are desired. As
for attachment force, ali crosses exhibited
significant negative heterosis reiative to
mid-parents ranging from -2.2% to -
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Table 2. Mean values of fiber-to- seed attachment force, earliness, yield and yield

components, for seven parents and their F, diallel crosses of cotton

Number Seed Lint
Fiber- to- of Ball Lint Seed cotton  corton
Parents seed Days to bollsy  weight percent- index  yield!  yield/
& crosses attachment  flowering  plant (gm}  age% (gm)  plant plant
cN cm/mg (gm} (gm) |

(g1 )-PimaS, 88,0 66.33 24.27 2n 3353 930 66.77 22.43
{pz}-Tamcot CE 1220 60.67 18.10 480 3423 1017 9460 3373
{;)Sea Istand 87.0 63.00 20.03 167 463 973 51.00 17.90
(p+}-Giza 86 89.0 7033 16.87 293 159 957 4997 17.93
{ps}yGiza 70 i17.0 71.67 18.50 .60 1373 963 47.90 18.47
(pe)-Giza 83 73.0 7133 13.63 273 1437 943 60.30 21.07
{pr)Giza 77 770 73.00 2043 233 3533 927 47.57 16.83
Mezn 933 68.76 19.53 197 3460 958 59.73 21.19
PyxP 102.67 66.67 26.40 267 3430 9.70 83.13 23.90
PPy 75.33 66.67 25.77 230 3363 1007 5740 19.30

Py % Ps 69.33 69.67 25.70 240 510 973 61.23 22.13
Pyx Py 95.67 69.67 2717 2.30 34.53 9.87 60.50 20.77
Py x Py 77.00 74.67 25.40 233 3403 993 5893 19.97

P, x Py 74.33 66.33 25.03 233 3370 1003 57.50 19.37
P; x Py $5.00 65.67 26.87 290 3390 1037 7763 26.33
P;xP. 99.00 67.33 3.9 273 3440 1043 65T 2263
P; % Py 108.00 66.67 24.33 2.60 4.0 970 65.13 22.20
Py = Ps 84.00 66.67 25.47 237 3400 9.80 60.73 20.67
PPy 83.00 66.67 23.57 293 3487 980 6900 23.60
Pyx Py 30.00 68.67 2373 2.50 670 977 597 19.90
Pyx Py 88.67 72.00 23.97 2.50 3387 987 5950  20.30
Py x Py 73.00 71.00 23.40 253 3523 9.80 5937 2093
P; % Py 78.00 66.67 24.50 240 34.30 9.73 59.20 2047
P.xPy 91,67 68.33 2477 237 3443 973 5810 19.68
Pax Ps 75.33 70.00 23.13 230 3707 933 5410 18.30
Pix Py 71.67 71267 2247 247 3377 960 5650 18.37
Pyx P 79.00 72.00 2223 317 1547 947 6080 2070
Pyx Py $9.00 T2.33 22.17 27 34.00 9.43 59.17 2043
Ps % Py 73.67 72.00 2190 267 3623 973 49.50 18.17
Mean 83.31 69.16 24.40 2.55 3465 980 6143 20.84
Average 88.55 68.91 21.93 2.76 3463 969 6058 21.02
LSD 0.05 153 1.72 0.69 0.12 073 021 4.08 0.94
LSD 0.01 3.37 2.30 0.92 0.t6 0.97 0275 5.44 1.25
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Table 3. Heterosis as percentage of mid-parent (M.P) and bettor parent (B.P) in seven parent diallel cross of cotton.

Fiber (o sced Days to Number of Boll weight Lint percentage  Seed index Sccd cotion L!nt cotton
Crosses  “fachment flowering bollg/plant (gm.) % (gm) yield/plant yield/plant

cN/em/mg {gm) {gm)

M.P B.P MP B.P M.P B.P M.P B P M.P BP MP B.P M.P B.P M.P B.P
PyxPy  -22% 167** 499*% G88%* 246%* BE* -205% 444 120 02 035 4.6* 31 1210 -149% 39 D%
Pix Py -13.9%* -j34** 078 051  163** 62** -153** -169** -1.30 -2.9** 5.88** 35 2.5 -140%*t 43 -140**
Pyx Py -20.7%% -212% 196  503* 249%¢ 59* |58+ .182* .10 -22* 320% 147 49 -§.3% s -1.3
PyxPy 6.7 37 097  5.03%% 27.1%*% 12.0%* -143%% -169%* 28%% -24* 43(** 250% 55 G .4ne 1.8 <7.4%%
PixPg  44% 55 §84% 252% 18.4%+ 4.7%F .]52%* -157¢* 050 24 6.10** 530*%  .72% 117t -B2%* -110**
PixP; .9.90** -35% -478* 000 120% 32* .85 -157% .210% -49°+ 810% 780°* 06 -13.9* L4 137
PaxPy -I87%% 23 207 824%* 40.9%* 34.1%** .223** 396*  -1.60 -2.1* 420% 200 6.6** -179% 20 .219%
PyxPy  62%% 11.2%* 279% 10.97*% 37.1%* 324*% _293%* 431%* -|.90* 42% 567°% 2.60% -9.0%* -30.5%% -124%% 329
Pyx Py 96% 77 071 9.88% 357%* 342% 20.7** 458* 030 -040 -2.00% -4.60% .8.6%% -312v* 127 .342%
Pyx Py -139%% [510%* 101 988 38.7%% 3674+ -372% .507% -16 -2.5% 000 -1.60%% 21.6%% -352%% 24.7% 387+
P:xP; -16.6%* 7.8% 024 9.BB%* 223%+ 53¢ _J78%* 389%* 020 -130 080 -3.60%* 2.9 -27.1% L7 300
Pax Py -B3** 7.3%  265% 098 28.6%* (85 -10.7*% -14.8¢% 410% 22% 120 040 184°* 172% 112*% [110%*
Pyx Py -13.0%* 19 3.10% 5.88% 244% [96% .51* 6.3%* 090 22% 1.96* 144 204%% 167+ 159%° 134
PixPs  -88** 00 191 4.41%* 21.0% 168% -62% 73% 140 110 230* 072 67*  -l6 14* 06
PyxPr  -49% 13 -543% 195 2] )% [99% 40 -10.0% -195% 29 240° 000 20.1** 16.1** 161** 12.7**
Pyx Py -11.0** 3.0% -376% -280* 40.0** 339* .145% -193* 110 -4.1%* 135 1.04  18.7%* 163*% [1.8%* 93+
Pox Py -7.0"* 32 -LI7 046 303%* 242%0 1§E% 216% 4.80** 33%* 280% 26*  -1.9  -10.3%* £2*v .13
PyxP;  -64% 09 140 332%% 20.5%% 10.0%* -63** -159%* 520 59% 105 030 159** 134 57* 24
Psx Py -16.8** 82+ 0.69 093 19.8*% 193%+ 188** 150* 140" 170 128 170 133*+ 038 844 -1.7
PsxP; 83" 156* 004 0.92  13.6%* B.5*% 1244 6S5* -1.50 -3.8% 020 240 23.9%* 235% 203%% [93%+
Pe x Py -1.8 09 -0.22 093  12.1% 72% 554 240 3.20% 26% 406** 320%*  §2r -179% 41 138
LSD 005 219 253 1.49 72 061 0469 0.11 0.12 063 073 018 021 3.54 4.08 081 0.94
LSDO.01 292 3.37 1.99 2.30 080 092 0.14 0.16 085 057 023 0.28 4.71 5.44 1.09 1.25

* and ** denote significance at 5% and 1% levels, respectively.
P,=Pima §; - P, = Tamcot C.E ~ P, = Sea Island — P, = Giza86 - Ps = Giza70~ P; = Giza83 — P; = Giza77.
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21.7% for crosses Pima S, x Tamcot C.E
and Pima Sy x Giza 86, respectively, only
insignificant value-1.8% was found for
Giza 83 x Giza 77. Five crosses exhib-
ited lower significant negative attachment
force relative to their better parents rang-
ing from -3.5 for Pima S, x Giza 77 10 -
21.2% for Pima S, x Giza 86. In this re-
spect, El-Feki and Abd El-Gelil {2001}
found small and insignificant heterosis
for this trait in a diallel cross of cotton.
With regard to days to first flower, four
tiybrids showed negative and significant
mid-parent heterosis ranging from -2.65%
for Sea Island x Giza 36 to -5.43% for
Sea Island x Giza 77. As for better parent
heterosis, only Giza 86 x Giza 70 exhib-
ited a significant negative value of -2.8%.
Awad er al (1986) and El-Helw (2002)
also found that F, hybrids started to
flower earlier than their mid and better
parents.

With regard to number of bolls per
plant positive and highly significant mid
parent heterosis were found ranging from
12.0% for Pima S, x Giza 77 to 40.9% for
Tamcot C.E x Sea Island. The same trend
was observed for better parent heterosis
which ranged from 3.2% for Pima S, x
Giza 77 to 36.7% for Tamcot C.E x Giza
83. On the contrary, negative and signifi-
cant heterosis effects were detected for
boll weight relative to either mid or better
parents. Only three and two crosses in-
volving the three Egyptian cultivars,
namely; Giza 70, Giza 83 and Giza 77
exhibited positive desirable heterosis
relative to mid or better parents, respec-
tively. Like boll weight, lint percentage
showed undesirable negative heterosis
relative to mid and beiter parents in the
majority of F's. Only five and three F,'s
showed positive and significant heterosis
relative to mid and better parents, respec-

tively, being small values but reached the
level of significance. Conceming seed
index, 12 and 8 heterotic effects relative
to both mid and better parents, respec-
tively were in the desired significant posi-
tive direction. With regard to seed cotion
yieid and lint cotton yield per plant, sig-
nificant positive values were obtained
relative to mid parent in 9 F|'s ranging
from 6.6% to 23.9% in case of seed cot-
ton yield and from 5.7% to 20.3% for lint
cotton yield. The most important desir-
able positive and significant heterotic
values versus better parent were detected
in five F,'s which were stable in both seed
cotton yield and lint cotton yield. The
best F, hybrid is Giza 70 x Giza 77 which
gave highest heterosis % relative to better
parent of 23.5% and 19.3% for seed cot-
ton yield and lint cotton yield per plant,
respectively. Similar findings were re-
ported by El-Gohary er al (1981); El-
Kilany & Ei-Mazar (1985); Singh et a/
(1987); Hendawy (1994); Soomro er af
(1995) and El-Helw (2002) who found
positive and significant heterosis for yield
and its components in some of their
CrOsses.

IIL Combining ability

Partitioning of genetic variance into
general combining ability (GCA) and
specific combining ability (SCA) shown
in Tabie (4) revealed that both GCA and
SCA were significant for days to first
flower and highly significant for fiber-to-
seed attachment force, number of bolls
per plant, boll weight, lint percentage,
seed index and both seed cotton and lint
cotton yields / plant. This would indicate
the importance of both additive and non-
additive genetic variances in the inheri-
tance of these characters. The GCA/SCA
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Table 4. Mean squares for general {GCA) and specific combining ability {SCA) in a

half diallel cross of cotton
Boli Seed cotton Lint cotton
Fiber to seed Number of Lint Seed
Source Y5 to ight ) yield/ yield/
L attachrent . bolis/ percentage  index
of variation 4 flowering . plant plam
" cNem/mg plant % (gm)
(gm) (gm)
GCA 6 646827 2969° 9237 04827 189 0160 37087 36397
SCA 21 46677 3.50° 7187 0.164”  0.607 0.060 30.137 3.407
Error 24 0.80 037 0.06 0.002 007 0.005 2.08 0.11
G.C.A/S.CA 13.86 848 1.29 282 315 2.67 12.31 10.70

*, ** denote significant at 0.05 and 0.0 1% levels of probability, respectively

ratio was calculated to clarify the nature
of the genetic variance involved and to
determined the relative importance of
both genetic portions. The GCA/SCA
ratio was found to be greater than unity in
all traits, indicating that additive and ad-
ditive x additive types of gene action
were of greater importance in the inheri-
tance of these traits. Therefore, it could
be concluded that selection procedures
based on the accumulation of additive
effect would be very successful in im-
proving all traits studied. These results
are in general agreement with those ob-
tained by Ei-Banna (1987); Meredith
(1990); El-Feki & Abd El-Gelil (2001)
and Ismail er al (2005).

Estimates of general combining abil-
ity effects (gi) for individual parentai
varieties evaluated in F, crosses are pre-
sented in Table (5). Negative and signifi-
cant GCA values are desirable in the case
of fiber-to-seed attachment force and
days to first flower opening, while posi-
tive and significant GCA values for yield
and its components would be useful from

the breeder's point of view. Giza 83
proved to be the best general combiner
for fiber-to-seed attachment force fol-
lowed by Giza 77, while low negative
and highly significant GCA effects were
detected for Sea Island, Pima S, and Giza
36.

With regard to earliness character, the
Upland variety Tamcot C.E proved to be
the best combiner for this trait, while the
two exotic varieties Pima S; and Sea Is-
land exhibited low negative but highly
significant values for earliness, With re-
gard to yield and its components, Pima S,
recorded the highest significant positive
effects of GCA followed by Sea Island
for number of boll per plant. Among the
seven parents studied, only Tamcot C.E
could be considered the good combiner
for boll weight. The three varieties Giza
86, Giza 83 and Giza 70 showed highly
significant positive GCA effects for lint
percentage. Both Tamcot C.E and Sea
Island proved to be good combiners for
seed index. Concerning seed cotton yield
and lint yield per plant, the variety

Arab Univ. J. Agric. Sci., 13(3), 2005
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Tabie 5. Estimates of general combining ability effects for each parent from a half diailel cross

of cotton

. . Seed Lint

FI!::;%O Days to N“g}bq Boll me Seed cotton cotien

Parents attachment ﬂo_wcr- bolls/ weight centzge index yield/ yield/

oN cm/mg ing plant (gm) % (gm) plant plant

(gm) {gm)
(P)}Pima S; 2. 12%* 0.68%* 206* D.U5* 053% 0007 250 .32+
{P,)-Tamcot C.E 12.9%* -3.50%* 0.20 0.51** 034 02377 13.52%% 437"
{P;)-Sea Island -3.86** -0.65%  030*  -009* 002 0.119%* -1.56** -0.52**
(P.)-GizaB6 -1.97+ 0.54%* -0.89** 007** 068** 003 -3.72%% -L18**
(Ps)-Giza70 10.73%* 1.32%  037**  p04* 036" 0.074%» .332% 0TI
(P.)>-GizaB3 -9.05%* 1.84%x  0.75*« -0.05* 0.52** (.119** -2.76** 0.7
(P+)}-Giza77? -6.64%* 1.13**  0.56**  -0.1i1** 005 0Q.126** 4.76% -|.52%

SE (gi) 0.28 0.19 0.08 0.01 008  0.023 0.44 6.10

SE (gi-g)) 0.42 0.29 0.12 0.02 0.2  0.040 0.68 0.16

*, **: denote significant at 0.05 and 0.01% levels of probability, respectively

Tamcot C.E followed by Pima S; proved
to be good general combiners for both
traits.

The effects of specific combining
ability (Si) for the parental combinations
in F, crosses are given in Table (6). Out
of the 21 F,'s studied, 9 crosses exhibited
highly significant negative SCA effects
for fiber-to-seed attachment force. The
highest negative SCA effects for this trait
were given by Pima S; x Giza 86, Tamcot
C.E. x Giza 77 and Giza 70 x Giza 83.
Each of the three crosses contained at
least one good combiner parent. Five F\'s
showed significant negative SCA effects
for days to first flower. The highest value
was detected by Pima S, x Giza 77 and
Sea Isiand x Giza 77. The two crosses
involved the two good combiners; Pima
S, and Sea [sland for earliness. With re-
gard to number of bolls / plant 15 F,'s
showed highly significant positive SCA

effects, however, the cross Tamcot C.E x
Sea Island gave the highest positive SCA
effect. With respect to bolt weight, only
two crosses; Giza 70 x Giza 77 and Giza
83 x Giza 77 showed highly significant
positive SCA effects. For lint percentage,
seven F\s showed significant positive
SCA effects with Sea Island x Giza 86
being the highest. Also, seven F;'s
showed significant positive SCA values,
with Tamcot C.E x Giza 86 being the
highest. Concerning seed cotton yield, 10
Fy's ‘exhibited significant positive SCA
effects, the two Fy's Giza 70 x Giza 77
followed by Pima S, x Tamcot C.E ex-
hibited the highest effects. With respect
to lint yield, 9 F’s showed significant
positive SCA values with Pima §; x Giza
86 being the highest.

The results obtained herein con-
cermning GCA and SCA effects could in-
dicate that most of the desirable hybrid
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Table 6. Estimates of specific combining ability effect from a seven parent diallel cross

of cotton
Fbert>  Daysto  Noof  Boll  Lintper-  Seed coton _ cotion
Crosses attachment ﬂqwcr— bolls/ weight cen.tage index yield/  yield/
eN. cm/mg ing Plamt (gm.) Yo {gm) plent planF
(gm)  (gm)
P, x Py 5.69%* L79%*  0.96** 034%*  (.53%*  -028%*  590%* |72
P Py -4 64+ -1.06* 021 0.12**  .046%*  Q21**  475% .| 42+
Py xp, -[2.75** 0.75 135 003 030 0.02 1.25 107
P, x Py 0388 -0.03 230*  -0.06**  0.78%*  (.20%* 0.11 024
Py % P 1.99%+ 4.45*  0.90*  -0.12%* 060 0.31* -2.01 -0.55+
P xP; -3.08%% 318 035  006* 046+ (42 -1.44 -0.36
P x Py 10.23%* 0.75 3lre D18 037 0.26"*  4.56%% 1.55%
Pyx Py 1.88% 1.23* 1.47%+¢  036%* 058%* 047**  -5.15% |49+
Py x Py -1.§2%* -0.21 1.82%*  0.52%* 0.i6 Q21%*  6.i8% .238es
Py x P -5.05** £0.73 282% 075 31 007 -11.14%% .3.90**
P x Py -9.45%* -0.03 0.74%*  -0.12**  051* -0.06 -0.87 -0.18
Pyx P, 032 0.29 Liz** 00 140%** -0.07 393* 068
Pyx Py 438" 227%* 084+ .03 0.3% 0.07 327%  0.62*
Py % Py 027 0.75 0.65 0.01 0.10 0.05 257 126
Pyx Py 2.32¢ -2.87%  1.56* 0.06 -0.36 .01 4.41%% 284>
Pix Py -3.27%* L1258t LQ84%* 0183 053 0.09 4.03** Q.58
PixPs 018 -id43%e 158 024%% 122%* 027** 053 QT2es
P.xP, 010 193 0.72% 001 -1.60* 0.01 38T 0.14
Psx P -8.56** 0.21 0.16 060 067+ -0.09 5.77%% 123
Psx P, -1.27 082 0.09 026 -0.33 0.12%  f.14%* | 75%
Pe % P; 3.18% -0.03 0.01 0.17%+ 1.03**  023%  409% 051
SE(S1) 0.68 0.46 0.19 0.03 0.23 0.06 1.10 0.25
SE{SU-S1K) 1.19 0.81 0.33 0.06 0.34 0.10 1.92 0.44

*, **: denote significant at 0.05 and 0.01% levels of probability, respectively
Py= Pima §; - P, Tamcot C_E - P; = Sea Island - P, = Giza86 - P; = Giza70 - Ps = Giza83 - Py = Gima77.
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combinations were obtained from cross-
ing high x high, high x low or low x iow
general combiners, suggesting that GCA
effects of the parental varieties were
generally unrelated to the specific
combining ability effects of their
respective crosses. These results are
generaily in agreement with those
obtained by El-Banna (1987); Meredith
(1990); Tang et al (1993); Hendawy
(1994); Nadeem ef af (1998) and Ismail
et al (2005).
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