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ABSTRACT

A half diallel set of crosses involving eight cotton parental cultivars, six
of them belonging to Gossypium barbadense, Giza 43, Giza 70, Giza 83, Giza 85,
Pima S-7 and Sea island as well as two Upland cultivars (G.hirsutumy}, Tamcot
and Deltapine 703, were evaluated under three irrigation intervals 15, 25 and 35
days. The results revealed that irrigation regimes mean squares were found to be
highly significant for all studied traits. Highly significant differences among
genotypes, parents and F, crosses were observed for all studied traits under the
three irrigation regimes and their combined analysis. The interactions of
irrigation regimes with each of genotypes, parents and crosses were found to be
highly significant for all studied traits. Heterobeltiosis was generally pronounced
and existed for all studied characters except boll number .Both general and
specific combining ability (GCA and SCA) variances were found to be highly
significant for all studied traits under the three irrigation regimes and the
combined data, suggesting that both additive and non-additive gene effects were
operative for these traits. The GCA/SCA ratios indicated that additive and
additive by additive types of gene action were of greater importance in the
inheritance of all studied traits either under normal irrigation or water stress
conditions. The best general combiners under normal irrigation were: Tamcot
and Deltapine 703 for earliness, boll weight, sced index and seed cotton
yield/plant, Giza 70 for boll number, lint percentage and seed cotton yield, Giza
45 for boll number, Gizx. 83 and Giza 85 for boll number, lint percentage and
seed index and Pima S-7 and Sea island for boll number and lint percentage. On
the other hand, the four exotic varieties Pima §-7, Sea island, Tamcot and
Deltapine 703 were good general combiners for seed cotton yield and some of its
components under the relatively water stress conditions. Some cross
combinations revealed desirable SCA effects for yield under normal irrigation
and water stress conditions. The best cross-combinations were Giza 45 x Giza 85,
Giza 70 x Sea island, Giza 83 with both of Pima S-7 and Tamcot and Pima 8-7 x
Tamcot under normal irrigation condition and the two crosses Giza 45 x Gizu 83
and Sea island x Deltapine 703 under drought condition. Moreover, the four
cotton genotypes Giza 85, Pima S-7, Tamcot and Deltapine and three crosses
Pima S-7 x Tamcot, Giza 85 x Seaisland and Tamcot x Deltapine 703 showed
the lowest drought susceptibility index (most drought tolerance).
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INTRODUCTION

Development of cotton cultivars tolerant to drought stress in Egypt
becomes a vital objective in many breeding programs especially with the
current interest in expanding cotton acreage in newly reclaimed desert lands,
which is characterized by low water holding capacity, sandy soils and water
scarcity. To achieve such objective the breeder must take an
interdisciplinary approach toward the evaluation of cotton germplasm. One
discipline is to enter the parental material into a crossing program and
progenies were selected using an index based on yield under no stress and
stress known as drought susceptibility index (Fischer and Maurer 1978).
This index provides a measure of stress tolerance based on minimization of
yield loss under stress compared to optimum conditions rather than on yield
level under non-stress per se.

The diallel mating design has been used extensively by many
geneticists and breeders to evaluate parental materials before taking any
decisions concerning the breeding system to be used. The combining ability
analysis is the most widely used biometrical tool for classifying parental
genotypes for their potentialities in hybrid combinations. The parents having
the best potential are those exhibiting the highest general combining ability
effects. The hybrid combinations which possess the highest specific
combining ability effects would be the reflection of the non-additive gene
effects. Several researchers have studied the combining ability for different
economic traits of cotton (Hendawy 1994, El-Gohary ef a/1981 and Rady et
al 1996) in both intra- and interspecific crosses. There is continuous need,
however, to evaluate the behavior of different varieties in new cross-
combinations under stress conditions to provide plant breeders with
essential information about their combining ability under such conditions
before establishing any breeding program.

Therefore, the main objectives of the present study were to evaluate
eight cotton genotypes and their 28 F; hybrids for heterosis as well as
general and specific combining abilities under normal and stress conditions
for earliness, seed cotton yield and yield components.

MATERIALS AND METHODS

The field work of this study was conducted at the Experimental
Farm of the Fac. of Agric., Ain Shams Univ., Shoubra El-Kheima, Cairo, in
the first season (2002) and at the Agric. Res. Stat. of the Fac. of Agric., Ain
Shams Univ., Shalakan, Kalubia Governorate, in the second season (2003).
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Six Egyptian cotton (Gossypium barbadense, L) cultivars namely,
Giza 45 (P1), Giza 70 (Py), Giza 83 (P3), Giza 85 (P4), Pima S-7 (Ps) and Sea
island (Ps) as well as two American Upland cotton (G. hirsutum, L)
varieties, viz. Tamcot (P7) and Deltapine 703 (Ps) were used as a breeding
material for this study. The seeds of these genotypes were kindly provided
by Cotton Breeding Section, Cotton Res. Institute (CRI), Agric. Res. Center
(ARC), Ministry of Agriculture and Land Reclamation, Giza, Egypt. These
parental varieties were chosen on the basis of the presence of wide diversity
between them.

In 2002 growing season, the eight parents was hand crossed in a half
diallel fashion excluding reciprocals to produce the hybrid seeds of all
possible twenty-eight intra- and inter- specific cross combinations. In 2003
growing season, the eight parents and their 28 F,’s were evaluated under
three different irrigation regimes as irrigation intervals, i.e. every 15 days (a
well-watered control or treatment), 25 days (a moderate moisture stress or
moderate water deficit treatment) and 35 days (a severe moisture stress or
severe water deficit stress) in three separate adjacent experiments,
respectively. The three irrigation regimes were begun when cotton plants
were 32 days old after sowing where plants were established and constant
amount of water per irrigation was given for all irrigation treatments. Each
experiment was laid out as a randomized complete blocks design with three
replicates. Wide borders (2 m width) were kept among the different water
regimes to minimize the underground water permeability. Each
experimental plot comprised a single ridge, 3 m long and 70 cm width.
Cotton seeds were sown on 30™ of March in hills spaced at 20 cm and the
seedlings were later thinned at two plants per hill. All other common
agricultural practices of growing cotton were applied properly as
recommended in the district.

Data were recorded on eight guarded plants from each plot for the
following characteristics, days to the first flower (d), number of open
bolls/plant, boll weight (g), seed cotton yield/plant (g), lint percentage (%)
and seed index (g). The drought susceptibility index (SI) was used to
characterize the relative stress tolerance of all genotypes. The susceptibility
index was calculated only for seed cotton yield per plant using a generalized
formula according to Fischer and Maurer (1978) as follows:

S=(1-Yd/'YpyD
Where
S= An index of drought susceptibility.
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Yd= Performance of a genotype under drought stress.
Yp= Performance of the same genotype under normal irrigation.

D= Drought intensity = 1 — (mean Yd of all genotypes/mean Yp of all
genotypes)

An ordinary analysis of variance for each irrigation regime and the
combined analysis over the three irrigation intervals was performed
according to Snedecor and Cochran (1981). General and specific combining
ability variances and effects were obtained by employing Griffing’s (1956)
diallel cross analysis, method 2 and model 1. Heterosis expressed as
percentage deviation of F; performance from better parent value for the
studied traits was also calculated.

RESULTS AND DISCUSSION

The analysis of variance for seed cotton yield and some of
agronomic traits under three irrigation regimes and over all conditions is
presented in Table (1). Irrigation regimes mean squares were highly
significant for ail studied traits, indicating that the genotypes performance
differed under the three irrigation treatments. Highly significant mean
squares due to genotypes, parents and crosses for al} studied traits under the
three irrigation treatments indicate the existence of sufficient genetic
variability among these cotton genotypes for these traits. The parents vs.
crosses mean squares as an indication to average heterosis over all hybrids
were significant for lint percentage and seed index under the three irrigation
regimes, for days to the first flower and number of bolls/plant under both
mild and severe conditions as well as seed cotton yield/plant under normal
condition, revealing that average heterosis over all hybrids was pronounced
for these traits under such condition. However, other studied traits in all
cases did not reach the significant level, suggesting that the average
heterosis was less pronounced for these traits. Therefore, the evaluation of
potential parents for heterotic expression would necessarily be conducted
over several environmental conditions. These results are in accordance with
those obtained by Esmail (1991 and 1996), Rady et &/ (1996) and Esmail
and Abdel-Hamid (1999).

Significant mean squares due to genotypes, parents and crosses with
irrigation interactions were observed for all studied traits, reflecting the fact
that these genotypes were inconsistent. in their response to environmental
conditions. Moreover, mean square for parents vs. crosses x irrigation
interaction was significant for days to the first flower and seed cotton
yield/plant.
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Table 1. Mean squares estimates for the stndied traits at three irrigation intervals”
and their combined data.

Days to first flower No. of open bolls/plant
5.0.V é 'g
R I, I, Comb. I L I,  Comb.
Replication / I 2 6 &7 175 9,48 0.98 032 0.46 052 6.1
Irrigation (1) 2 12647 723.52%%
Genotypes (G ) 35 35 4189Vt 3EIM BMSTH 1064t 1207 93T 43 977
Parents (P) 7 TSt 90.99%r ESMY  2SIBIT* 2766 1557t 469%t 3775
P vsC 1 1 044 1205* 152 1542 212 11354 KSgre 15T
Crosses (C) 727 WE 2508 2215 Gt IT TE AT 1504t
GCA 7 T OISEATY ISLA4Y 1295497 AS120%* 49327 40354 1221%¢ S)a9ee
SCA 28 28 528 9500+ 1084 1298+ 277 1SET 123% 1
Gzl n 6364+ 153
PxI 14 228 s10r
PwCxl 2 638 0.66*
Cxi 54 6507 1.94%
GCA x I 14 9,08 5,754+
SCA x1 6 631" 1.73m
_Error W 210 a7t 0.2} 0.96 9.53 8.34 0.20 0.08 9.21
GCASCA 3572 15.94 11.95 34.77 17.5% 2599 9.93 1292
Boll weight Lint percentage %
Replication / 2 6 001 0.03 Y 0.02 058 0.77 .20 0.52
Irrigation (I ) 1 315 7103
Genotypes (G) 35 35 118 1.07++ 089+ 3000 1346% 15434 6T 3204
Parents (P) 7 7 ap0r* 256" 135% 673 13054 1438%0  12H3%r 2307
P vsC 1 1 036t w18 (1 130+ 3940 38T 3634 1139t
Crosses {(C) T 27 T 0.69¢e 075 209+ 12667 1484 1435 31310t
GCA 7 T 539 513 3940 1433 2599 40.26** 1488 65.16**
SCA % 28 g1 006+ 013 817 1033 923 1462 207
Gzxl n LY i 5.76%%
Pxl 14 B.15** 5604
PvwCxl ] 9.0 0.02
Cxl 54 0040t 523+
GCA x 1 14 006" 799
SCA x1I 56 AT 520
Error 70 210 e 0.01 Q.01 0.61 842 n37__ 0.3 0.38
GCASCA 4385 52.93 38.75 35.32 252 4.36 1.02 2.74
Seed index Seed cotton yield/plant
Replication /1 2 ) 0.61 e 0.02 418 388 202 3.26
Irrigation (I} 2 22104 £763.74*
Genotypes (G) IS 35 4ome 500 5994 te41e WA J4EINT 986 17.630
Parents (P) 1 T 35 238+ 164 G650 10.26 30934 17.00% 23390
P vs.C 1 1 1938*  1893* 2982 SRt 130740 024 031 4676
Crusses (C) 27 7 A 54T 623t 1479+ 20027 1L20* B35%* 14.93%%
GCA 7 7 OMLOEM 13054t 13640 36380 I 292e 2ttt 3553
SCA PO B VS 297 o ET L 2733 11L.23% 704t 1314
Gzl k] 6T 17647+
Pxl 14 D4 1710
PwCixlI 2 116+ 42520
Cxl 54 0.85% 1686+
GCA x I " T 232942
SCA 1§ 56 079 16234
_Error 0210 068 203 0.05 0.05 3% 1.58 165 2.38
GCA/SCA 3,19 443 3.35 4.08 1.16 260 300 2.70

* and ** denote significant st 0.05 and 0.01 levels of probability, respectively.
+ I, 1z and 1, denote irrigation at 15, 25 and 35 days intervals, respectively.
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The mean values of the studied genotypes for six traits under three
irrigation regimes and over all conditions are presented in Table (2).

Number of days to first flower for parents and crosses generally
decreased as irrigation interval increased. The two hirsutum varieties were
earlier about 12 days than barbadense varieties. Most hybrids were

intermediate between their respective parents and interspecific hybrids were
earlier than intra-barbadense hybrids.

Number of bolls/plant and boll weight were also decreased as
irrigation interval increased. Number of bolls of barbadense parents is about
two-folds that of Airsutum parents while, boll weight of darbadense parents
is half that of hirsutum parents. Hybrids were intermediate in both traits.
Interspecific hybrids tended to have lower number of bolls and heavier bolis
than those of barbadense parents and hybrids.

Lint percentage and seed index were generaily declined under stress.
Hybrids have lower lint percentage and higher seed index under the three
water regimes. Such results are expected since hybrids usually produce
heavier seeds result in lower lint percentage. Nevertheless, some hybrids
have lint percentage comparable to high respective parent.

Seed cotton yield/plant for parents and hybrids decreased as
irrigation intervals increased. Under normal irrigation, the hybrids in general
out-yielded parental varieties and 14 out of the 28 hybrids surpassed the
higher yield respective parents. Meanwhile, under both drought stress
environments, no superiority were detected for hybrids over parents.
However, the reductions in yield and its components detected herein are
supported by the findings of Radin efal (1992), Ei-Shahawy and Abdel-
Malik (1999) and Esmail and Abdel-Hamid (1999).

The stress susceptibility index (SI) based on seed cotton yield per
plant for parents and their F; hybrids is illustrated in Tabie (3). Drought
tolerant entries with low relative reduction in seed cotton yield had (SI)
values lower than unity (Fischer and Maurer 1978). The results concerning
drought susceptibility index reveal that the four cotton varieties, i.e. Giza
85, Pima S-7, Tamcot and Deltapine 703 and three crosses, viz. Pima S-7 x
Tamcot, Giza 85 x Sea island and Tamcot x Deltapine 703 had the lowest
(SI) values proving to be more drought tolerance. The mean performance of
seed cotton yield of these genotypes exceeded the average yield of all
genotypes (31.66 and 19.77) under mild and severe drought conditions,
respectively. So, the seven above-mentioned genotypes are considered the
most tolerant to water stress conditions and should be exploited in cotton
breeding for this objective.
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Table 2. Mean performance for agronomic traits in 8 x 8 cotion half cresses under
three irrigation intervals *,

Days to first flower No. of open bolis/plant
Genotypes Iy [ 5 Comb. Iy I [ Comb.
Giza45 (p) 8067 7500 7400  76.56 1564 1170 9.42 1225
Giza 70  (p) $133 7733 00 7756 1510 1296  7.03 117
Giza83 (p3) 7933 7133 7500 7722 1208 1314 739 10.86
Giza 85 (p) BLO0O 7767 7333 7733 1413 1251 833 11.66
Pima 87 (ps) 8000 7133 7267 76.67 1363 1329 844 1179
Sea Istand (pg) 8333 7667 6933 7644 1442 1256 873 1.9
Tamcot  (p7) 70.67 6433 6133 6544 0814 07.72 556  07.14
Deltapine (py) 6767 6600  63.00 6556 07.89 0806 677  07.57
Mean 7800 7396 7033 7410 12.63 1149 7.71 10.61
Px Py §1.67 7500 73.00 7656 1428 1007 7.58 10.74
P, x Ps 8067  TTO00 7167 T6dd 1257 1111 795 1054
P, x P, 8$0.00 7400 7300 7567 1554 1209 K14 1192
Py x Ps 80.67 TLO0  72.67 76.78 1244 1241 878 1121
P, x P 7867 7800 7467 711 1378 1278 7.4% 1135
P x P 74.67 7267 6900 211 099t 0916 615 0841
Pix Py 1567 7367  71.67 73.67 11.46 0844 579 0856
P.x Py $208 7733 7400 778 1243 1223 7186 10.84
F:x Py 8233 700 7400 T8 1408 1283 804 1165
P, x Fs 8133 7633 72.00  76.56 1381 1190 836 11.36
P: s P; 80.00 7633 7300 7644 1439 1277 175 11.64
P:x P 7733 7200 73.00 7411 1198 0938 643 0926
Py x P 7500 7333 8800  T1i 11.62 6979 576 0906
Py x By 7933 7467 7233 7544 1221 1176 798  10.65
Py x Ps 7967 7133 7300 7667 1450 1102 7.61 11,04
Pix Ps BLO0 7333 7400 7611 1150 1184 655 0996
Pyx Py 7733 7533 T200 1489 11.60 0921 616 0899
P;x Py 74060 7500 6833 72.44 1170 0881 67%  09.10
P, x P 7900 7867 7486 7722 1192 1172 794 1053
P,x Py 7633 7833 7000 7489 1283 1211 908 1134
P:x P, 7700 7333 7n00 7378 11.50 0943 558  08.84
Pix P 7533 7467 6833 7078 10.7f 0942 631 08.78
Psx P 8033 7767 7033 76l 1411 13.57 199 11.89
Pix Py 7567  TLO0  69.00  TLRY 0975 0988 656 0873
Psx Py 7400 7233 7167 7267 1130 0953 655 0913
Pex Py 7567 73.00 70.00 7289 10.85 0952 647 0895
Pox Py 7600 7433 6933 7.2 1123 0930 699 0917
P, x P, 69.00 6467 6167 6511 08.05 0788 578  07.24
Mean 77.85 7476 7124  74.62 1222 1071 717 10.03
Average 7788 7458 7104 74,5 1231 10.89 729 116
LS. D. 5% 138 146 1.59 0.84 095 072 047 0.42
LS. D.1% 1.66 1.76 1.92 0.98 115 087 057 0.49

* I, I; and §; denote irvigation at 15, 25 and 35 days intervals, respectively
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Table 2. Cont.

Boll weight Lint percentage %
Genotypes by Iz I3 Comb. Iy 12 Ia Comb.
Gizad5 (p)) 2.29 22 1.9 2.14 3532 33317 3260 3370
Giza70 (p) 244 248 226 239 40.42 3452 3546 3680
Giza83  (ps) 2.87 2.72 2.41 2.67 4022 3871 3817 3903
Giza 85  (p)) 2.49 2.43 2.42 2.45 37.62 3795 3579 312
Pima $-7 (ps) 2.46 2.43 241 1.43 3971 3847 3236 3691
Sea Island (p) 254 2.40 2.56 2.50 3676 3748 3558  36.61
Tamcol  (py) 4.74 4.63 397 445 4034 3958 3599 3864
Deltapine (ps) 4.63 4.27 3.32 4,07 3620 3729 37.82 3110
Mean 3.06 295 2.66 2.89 3832 3715 3550 3699
PxP; 296 2.72 2.49 269 3782 3508 3319 3535
P, x Py 31 259 2.65 278 3833 3650 3501 3661
Pyx Ps 277 2.67 2.46 2.63 3612 3424 3342 3459
Pyox Py 270 2.52 134 252 3651 3622 3468 3580
PP 2.59 2.60 2.54 2.58 3589 3359 3435 3461
P, x P; 3.53 3.43 3.30 3.42 3718 345 3275 80
Pix Py 373 3.52 3.46 3.57 3330 3133 3123 3195
1N 3 2.62 2.62 2.47 2.57 3697 3819 3516 3677
Px P, 2.92 1.69 2.42 2.68 3947 3756 3761 382
P x P 272 2.52 230 2.51 3934 3793 3494 4
P, x P 297 262 233 2.64 3725 3588 3202 3505
P x Py 3.47 346 342 345 3431 3508 3229 3389
Pox Py 3.46 3.36 329 3.37 3396 3111 3080 3196
Pix P, 3.12 287 2.52 2.84 40.09 3812 3434 352
P;x P; 2.73 2.63 2.54 2.63 3936 3889 3995 3940
Pyx P 3.18 2.85 239 281 3889 3762 3645 3165
Pyx P, 3.85 3.50 3.40 3.48 3571 3585 3499 3552
Pyx Py 3.55 3 32 332 3561 3350 3LT3 3361
Pix Py 1581 2.66 2.41 2.63 3878 3642 3077 3532
P.x Ps .73 2.64 233 2.87 3890 3711 3567 3123
P, x P: 3.5 3.47 KWy 342 36.77 3596 3310 3528
Pix Pg 3.47 334 321 3.34 3465 3250  33.04 3340
Psx P 2.60 248 223 2.44 4022 3828 3420 37.57
Psx Ps 3.43 3.46 328 3.39 3288 3749 3611 3549
Psx Py 358 359 3.50 3.5 3562 3572 3311 3482
Ps x P- 346 3.5 336 344 3607 3559 3468 3545
Pex Py 362 3.49 351 354 3539 3148 3177 3288
Pr x Py 4.74 432 387 431 3697 37182 3746 3142
Mean 3.20 3.05 2.88 3.04 3687 3571 3410 3556
Average 3.17 3.03 2.83 3.01 3719 3603 3441 3588
LS. D. 5% 021 018 0.11 0.10 1.65 099 097 0.57
LS. D. 1% 9.25 0.22 0.13 0.12 127 119 117 0.66

* I, I; and I; denote irrigation at 15, 25 and 35 days intervals, respectively.
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Table 2. Cont.

Seed index Seed cotton vield/plant

Genotypes 11 I, I] Comb, II ’Ig !L Comb.
Gizad45 (p) 1263 117 161 1198 3561 2871 1777 2636
Giza70 () 1138 1074 1045 1086 3657 3185 1545 2802
Giza83  (p3) 1206 109 1022 1106 3425 3542 1769 2912
Giza85  (p) 216 1114 1100 1143 3501 3008 1984 2831
Pima 57 (ps) 371 965 947 961 3166 3208 2015 2796
Sea Island (pe) 10.85 998 10.62 1048 3638 2997 2206  29.45
Tamcot  (pr) 109 1097 1116 1101 3777 3523 2161 3154
Deltagine (ps) 12.99 1246  11.66 1237 3587 3372 2217 3059
Mean 1159 1094 1077 1110 3539 3175 19.62 2892
P, x P; 1L.5¢ 1130 1119 1133 4058 2708 1929 2898
P x Py 1188 1066 1337 1130 3875 2852 2080 2936
Py x Py 1200 1213 1212 1208 42,69 3187 1979 3145
P x Ps 1L78 1103 1075 1119 3316 (3083 2026  28.08
Py x P 1148 1091 1107 1115 3534 3294 1872 29.00
P x P 1308 1191 123 1243 3463 3120 1979 2854
P x P 1423 13.52 1449 1408 4215 2917 1964 3032
P x Py © 1158 923 1066 1049 3245 3167 1917 2776
P; x P, 1229 983 1.9 1107 4070 3430 1922 3141
P:x Ps 1081 1168 1108 1119 3728 2975 1895 2866
Py x P 1219 1077 1035 1110 4246 3311 1795 3117
P x P; © 1418 i191 1266 1292 4107 3210 2092 3136
P:x P . 1377 1337 1470 1395 3977 3255 1855 30.29
Py x P, 1216 1027 1078  11.07 3775 3338 1993 3035
P; x Ps LTS 10.86 1645 10.93 3934 2865 1910 29.03
P x P b 1283 1052 1086 1140 3623 3334 1546 2834
Fyx P 1373 1356 1326  13.52 4088 3184 2054 3109
| P 1377 1336 1415 1376 4104 2787 2125 3005
Pix Ps . 1113 11.00 1120 10.78 3297 3098 1965 2787
P, s Ps 1124 1065 1152 1114 3473 3164 2019 2885
Pix P 1441 1245 1285  13.24 40.07 3226 1784 3006
Pox Py 1557 1441 1456 1485 3692 3115 1950 2919
Pix P 1177 105 1043 1091 3634 3337 1774 2945
Psx P, 116 109 1147 1133 3292 3381 2103 2925
Psx Py 1321 1292 1391 1335 40.06 3377 2260 3214
Ps x P, 12.67 1261 1229 1252 3725 3293 2122 3047
Pex Py 1493 1398 1437 1443 4020 3216 2416 3215
P, x P, 1.78 11,87 1105 11.57 3728 3347 2191  30.89
Mean 1262 1171 1204 1212 3804 3163 1982  29.83
Average 1239  11.54 1176 _ 1188 3745 3166 1978  29.63
LS. D. 5% 046 026 037 021 322 205 209 1.43
L5 x 1% 055 031 045 025 388 247 252 1.67

* 1;, 1; and I, denote irrigation at 15, 25 and 35 days intervals, respectively.
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Table 3. Drought suscephiility index for seed cotton yield per plant in 8 x 8 diallel crosses

Drought Drought
Genotypes Siceptibility Index Genotypes Susceptibility Index
1 n 1 )i

Giza 45 (py) 10 106 P; x P, 0.74 1.00
Giza70  (py) 03 1.21 Px P 176 1.09
Giza83 (py) 42 1.03 Py x P 0.52 1.22
Giza85  (py) 01 0.92 P x Py 1.43 1.05
Pima §-7 (ps) 49 077 Px Py 2.07 1.02
Sea Island (pg) 15 0.83 P, x P 0.39 086
Tamcot  (py) 04 0.91 P, x P 0.58 0.89
Deltapine (py) 0. 0.81 P, x Py 1.26 1.18
Mean 0.5 0.94 P,x Pg 1.01 1.00
P, xPh 2.3 1.11 Ps x P 0.53 1.09
P,xP, 1.4 0.98 Psx Py .18 0.77
P xP, 1.4 1.14 Ps x Py 1.02 0.92
P xPs 0.4 0.83 Ps x Py 0.75 0.91
Px | 0.4 1.00 P x Py 1.29 0.85
PxP, 0.4 0.91 P x Py 0.66 0.87
P, x Py 1.9 1.13 Mesan 1.05 1.01
P x Py 0.5 0.87 Average 0.96 0.99
P, x P, 1.2 1.12 LS. D 5% 0.57 0.17
P2 Ps 141 1.04 LS. D. 1% 0,40 0.12
P, x P 12 1.22 r (normal) 0.80%*  0.62**
P, P 1.4 1.04 r (water stress) 069 -0.71**
P, x P, 1.7 1.13

r denote simple correlation coeficient between ( SI) value and mean performances of seed cotton
yield/plant under normal and donght conditions.

Significant posiive correlation was observed between (SI) values
and mean of seed cetton yield under normal irrigation condition for
genotypes (1=0.795** and 0.618**), suggesting that low yield potentia! may
be related to drought toerance. On the other hand, significant negative
correlation was detected between (SI) values and mean of seed cotton yield
under water stress conditions for genotypes (r=-0.690** and -0.712**),
revealing that drought tolerance (lowest SI) was associated with high yield
under water stress conditions. These results ascertain that both low (81) and
high yield under drought conditions would be useful selection criterion to
improve drought tolerance in cotton. Therefore, selection for drought
tolerance will be effective only when the cotton plants are subjected to
water stress during growth stages. Similar results were found by Fischer and
Maurer (1978) and Esmail and Abdel-Hamid (1999).

Partitioning the sum of squares due to crosses into general (GCA)
and specific (SCA) combining abilities for the studied traits under the three
irrigation treatments and their combined analysis is shown in Table (1).

Highly significant mean squares due to both GCA and SCA were obterved
for all studied traits under the three irrigation regimes and their comrbined
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analysis, indicating that both additive and non-additive genetic effects were
involved in the inheritance of traits studied under both normal and drought
conditions. The ratios of GCA/SCA variances exceeded the unity, which led
to the conclusion that the additive and additive by additive types of gene
action had important role in the inheritance of these traits under all irrigation
regimes. Such results suggest the potential for obtaining further
improvements for yield and its components. Also, selection procedures
based on the accumulation of additive effect would be successful in
improving these traits. In this connection, El-Gohary e a/ (1981) found that
the additive genetic variance was more important in the inheritance of
number of bolls/plant, boll weight and lint percentage. Also, Esmail (1991)
found that both GCA and SCA variances were found to be highly significant
for seed cotton yield and its components. He mentioned also that the
GCA/SCA ratio indicted the greater importance of additive and additive by
additive types of gene action in the inheritance of seed cotton yield and its
components, except seed index at the normal plant density. Hendawy
(1994), Rady ef al. (1996), Hassan and Awad (1997) and Esmail and Abdel-
Hamid (1999) came to similar conclusion.

The mean squares of interactions of both types of gene action (GCA
& SCA) with irrigation regimes were significant for all studied traits,
indicating existence of sensitivity of both kinds of genetic effects to the
variation under various irrigation regimes. Therefore, the irrigation interval
is considered as an effective factor for declaring GCA and SCA variances.
Furthermore, the magnitudes of the interactions for GCA x irrigation were
higher than those of SCA for all studied traits, suggesting that additive and
additive x additive types of gene action appeared to be more influenced by
irrigation regimes than non-additive ones. These results are in coincidence
with those found by Esmail (1991), Abo EI- Zahab et a/ (1992), Rady et al
(1996) and Esmail and Abdel-Hamid (1999). However, Hendawy (1994)
mentioned that both types of gene action were found to interact in a similar
way with environments.

Estimates of GCA effects for each parental variety in each trait
under the three irrigation regimes are presented in Table (4). High positive
GCA values would be of interest in all studied traits except days to first
open flower where high negative values would be useful from the breeder’s
point of view. For earliness criterion, the two Upland cotton genotypes, viz.
Tamcot and Deltapine 703 showed highly significant negative estimates of
GCA effects toward earliness under the three irrigation regimes. This would
indicate that these genotypes could be considered as good combiners for
developing early genotypes under such conditions of transferring earliness
could be feasible in future.
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Table 4. General combining ability effects of parental cultivars evaluated under three
irrigation intervals’ for the studied traits.

Parents Days to first flower No. of open bolls/plant Boll weight
I, | Ey I, I 1 I, I I
Giza 45 1.24*+ 0.61** 1,44~ 1.05++ .15 035" 0.26* 027" 024
Giza 70 214 1074 157 1.20%* .69+ .06 -0.26**  -0.33*+ -0.22%"
Giza 83 1.17%* 1.34* 1.60** -0.02 0,434~ 0.61=" -0.09** 0,15 0,14+
Giza 85 104~ 1.48%= 1.00* 063~ 0.64%" 0.41 0.22* 020 -0.20*"
Pima 5-7 0.98** §.38 .87 043" G864 0.51** 0,30  0.25%* -0.20""
Sea istand 130w 131 .07 0.68+* 8.90~+ 0.42=* 023~ 022" .Jil6*~
Tamcot -3.29== 406" 310" 208" _181** 113 0.67**  0.72%+ 0.644
Deltapine 703 -4.66** -3 12**  .3.43* -[89** _LB7T** 082+ Q.69 0.61** .53+~
r 0.98+* 0.99=* 9.99+ 0.992 0.98** 092+ 0.99%* 0,994 0,95
LS. D.0AS{gl) 0.28 0.30 033 0.20 0.15 0.10 0.04 0.04 0.02
1L.8. D a0k (gh) 037 0.40 4.43 0.26 8.20 0.13 8,06 8.05 0.03
L 8.1.0.05 (gl -t 0.43 0.45 0.49 0.29 0.23 0.14 0.08 0.06 0.06
LS., 001 () -8D 0.57 Q.59 0.65 0.3% 0.31 0.18 1.10 0.08 0.08
Parents Lint percentage % Seed index Seed cotton vield/plant
1, 12 Iy I I Iy I I; I
Giza 45 -0.90* 1.6 .99 _0.03 8.10 007+ 215 -2.19* 0.42+*
Giza 70 0.52**  0.44%  028**  024* 043 032" LM 007 127
Giza 83 1.674 L19** 143+ 0.03** 0,39 038 021 012" -0.64=*
Giza 85 0.53=+ 036 .0.02 0.16**  -0.08=" 603+ 012 0.05 -8.22m
Pima §-7 .74~ 137+ 0.08** _LO0** 059+  -0.7%+ 216 0.04 0.16**
Sea island 0.14** 0.3 0.064* 027 039 037 017 0.44%+ 0.15%
Tamcot QA2 Q.75 0.37* 0.18~* .33 0.24** 0.26~ 1.34r 1.85*
Deftapine 703  -1.68** -1,62= .49 1.17* 1,45~ 1,47 1,21 Q.27 1392
T 0.66 0.74= 0.59 0.51* 0.854* 0.81* 0.80* 0.80* 0.91*=
1.5 D. 662 (2f) 0.22 0.20 0.20 0.10 0.05 008 0.66 0.42 0.43
LA D001 () 9.28 8.27 0.16 0.13 0.07 ¢.10 0.87 .56 8.57
L. 5. D. .85 (31 g0 0.33 0.31 031 0.14 0.19 0.12 1.00 0.65 0.65
L. 5. 1L .01 {g] -#6 0.44 .41 0.41 .18 0.13 0.16 132 .85 8.85

* and ** denote significant at 0.05 and 0.¢1 levels of probability, respectively.

+1,, I, and I3 denote irrigation at 13, 25 and 35 days intervals, respectively.
r denote simple correlation coefficient of parental mean performances with their generai

combining ability effects.

Concerning seed cotton yield and its components, the data revealed
that the best general combiners under normal irrigation condition were the
Egyptian cultivar Giza 70 for boll number, lint percentage and seed cotton
yield, Giza 45 for boll number, Giza 83 for lint percentage and seed index,
Giza 85 for boll number, lint percentage and seed index, Pima S-7 and Sea
island for boll number and lint percentage and the two Upland cotton
genotypes Tamcot and Deltapine 703 for boll weight, seed index and seed
cotton vyield/plant. On the contrary, the estimates for yield and its
components under water stress conditions revealed that the cultivar Giza 45
exhibited significant positive GCA effects only for boll number and seed
index, providing to be the best combiner for these traits under drought
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conditions. All barbadense cotton genotypes were the best general
combiners for boll number, where they showed significant desirable GCA
effects for this trait. Also, Sea island for lint percentage and seed cotton
yield/plant, Pima S-7 for seed cotton yield, Tamcot and Deltapine 703 for
boll weight, seed index and seed cotton yield and Tamcot for lint percentage
are considered the best combiners under water stress conditions. Once
identified the best parental combiners can be crossed to identify optimal
hybrid combinations with the intent of selecting prormslng genotypes within
the segregating generations of feasible.

The correlation coefficient between the parental mean performance
and their corresponding GCA effects indicated significant positive values
for days to first open flower, boll number, boll weight, seed index and seed
cotton vyield under both well-watered and drought condition and lint
percentage under water stress condition. Such results indicated that the
mean performance of a parental genotype could be considered as a good
indication for its GCA effects. These findings are supported by the results
found by other workers (Esmail 1991 and 1996, Hendawy1994, Hassan and
Awaad 1997, Esmail and Abdel-Hamid 1999 and 1smail et a/ 2005).

Estimates of the specific combining ability effects for the hybrid
combinations under the three irrigation regimes are illustrated in Table (5).
For the earliness character, the negative SCA values of any cross would be
preferred, indicating that the F; hybrid would produce lower means than the
mid parent performance Under normal irrigation condition, significant
negative SCA effects were detected in eight crosses for days to the first
open flower. On the other hand, ten crosses showed significant negative
SCA values for this trait under drought condition. The two hybrids: Giza 83
x Giza 85 and Tamcot x Deltapine 703 have highest negative and significant
SCA values under the three irrigation regimes and consequently considered
to be the best hybrid-combinations for earliness trait. Regarding seed cotton
yield and its components, significant positive SCA effects were observed in
nine crosses for boll number, thirteen crosses for boll weight, twelve crosses
for lint percentage, seventeen crosses for seed index and ten crosses for seed
cotton yield/plant under well watered condition. Whereas, under water stress
condition (severe condition), significant positive SCA effects were found in
eleven crosses for boll number, eighteen crosses for boll weight, nine
crosses for lint percentage, sixteen crosses for seed index and eight crosses
for seed cotton yield/plant. Briefly, potential cross combinations were
identified for giving good yields and highest desirable SCA effects such as
Giza 45 x Giza 85, Giza 70 x Sea island, Giza 83 with both of Pima S-7 and
Tamcot and Pima S-7 x Deltapine 703 under normal irrigation condition.
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Table 5. Estimates of specific combining ability effects of the 28 crosses cvaluated for
the studied traits under three irrigation intervals®.

Days to first flower  No, of open bolls/plant Boll weight
L I L 5 I 1, L I L

Crosses

P, x P, o41* 1275 J104* 028* (1.66%  -0.01 022%*  020*¢  0.12**
P,xP, 037 047*  240% 077 0354 QA1+ 030%*  0.01** 0.2
PP, 016 267 D47 1.56%  042**  0.10*" 009" 012+ 007+
PyxPg 057 043 067 -135%  DS1*r Oddrr 018 0.02%%  0.05%
P,x P, -LB3** 1.50%%  2.13**  0.25%*  &B4** 0.76%*  0.09%* 007 12*
Pix P 116 184% 037 -L36*r 007 0554 004 D040 D07
P, x Py 120* 160" 163" 001 073%  L22ve 014** QU16** 0354
P,x Py o0%i* 033 £.20 -LO6%*  022** B.51%* 020%*  _D.02%*  0.01**
P,x P, 127* 013 0.40 -0.06 0.61** 029"  023**  0.10**  0.01**
Px Py 034 070" 147" 913 0.54**  0.51*  0.12**  0.03** 011+
Px P -1.39%%  _O.64% 033 0.20* 0,29 _0.01 0.29**  0.04**  0.11**
P,x P, 060* 040 3.50% 055+ 0.39%  622*  010% D06 017
P, x Py 036 0.80** .1.17** (.00 0.08 D77 L14**  095* (.16
Pyx Py 076 -273*  _1.31** 0717 020 028** 0.26**  020%*  0.04**
P; x P 036 0.03 -0.50 1.78**  _116**  0.20*% 0.05%* 0.01* 0.06**
Py x Py 057 390%  130**  _147**  _038**  _L17**  033**  020%*  .0.53**
P;x P, 157 347 246*t  139**  _030%*  -0.00 £0.19**  _0.09** 0.08*+
Pyx Py -0.40* 220~ 087**  130%  0.64** 031** 022 §29*  0.00

P, x Pg  -0.90*  124*% 110" 145*r  067T*r 026" 016 0,09%* 0.02+*
Pex Py -396* 096"  210** 078 032*+ 097 0.0 0.04%  0.14**
Py x P; 137%x 133 207 0.65%*  .029** 098  0.10%*  0.07**  0.00

P, x Py 1.07**  174%+ 027 033** D24* 067 017 .020*  0.06**
Psx P, 010 0.40 S164%% 0697 0.92%*  D23* 0.04%* 00T 023
Psx Py o011 -0.90** 020 091 .06 0.10%*  B.11**  0.03**  0.02**
Psx Py 020 050 3.20%%  Q45¢%  035% D43 002** 0.20%* 035+~
P; x Py 029 L17**  200** 004 046 .010**  -0.15*  -0.01*  0.05%+
Ps x Py 140** 156** 1.66** 014 0.62%*  @10**  0.01*  0.08**  32*+
P;x Py  .0.93*r 273« _383% _028** (.67%% 0.44**  0.22%  -0.04**  .0.12**

LSD.0es (.87 0.92 1.00 0.60 0.46 0.29 0.13 0.12 8.06
L5 D.0.01 1.14 1.21 132 0.79 0.60 039 0.17 8.15 0.08
r 0.20 0.34 0.39* 0.35 0.81** 0.61** 009 .22 0.82**

= and *~ denote significant at 0.05 and 0.01 levels of probability, respectively.

+ Ij, I and I, denote irrigation at 15, 25 and 35 days intervals, respectively.

r denote simple correlation coefficient between hybrid mean performances and specific
combining ability effects.

Py, P3, Ps, Py, Ps, P;, Pr and P, denote Giza 45, Giz 70, Giza 83, Giz 85, Pima S-7, Sea island,
Tamcot and Deltapine 703, respectively.
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Table §. Cont.

Lint percentage % Seed index Sced cotton yield/plant
Crosses
I_, [1 13 11 lz l3 ; lL Iz I)
P, xP;  LO0** L8 004 062°% GO9v  032% 194 2320 120
P, x P, Q.97 0.9]%* 0.16 -0.51** 0,59 _0.08** 136 -1.07* 2.08*~

P, x P, 071% 051 001 0.82%% 057 0.26%t  S21** 132 (.65
P, X Py BE3** 0450 134%  042% D02* B3+ 237 L3 QT4
Py x Py 085 084*«  0F7**  061** 034 H30*t 209 303 079
P, x P; 1304 040" L4+ 054 006 D23 323 pa2 .42
Py x Py A32% 546  LT0M 070%% 043**  L19** 334** 057 LIt
P, x Py -181**  142** 040 0.60** 149 040" 583 004  130*
P, x P, 123* 162 34y 002 -L20** D3 233 262 0(.93*
P, x Py 089 098 089" 0347 116" 039%*  BIS 188+ 028
Py x Py -N61%+ 027%% 217*+ 031 Q05 072%% 414%% L08* 071
P, x P, 299 (138 221 186+ D4 00§ 232 0.80 156
P, x Py 207¢¢  _286%t 2B 045+ 081%% LT9** Q07 0.69  -1.35%
P; x P, 130%% Q.85 148t 042 080" 0.63** 063 LS+ 1.0t*
Py x Ps  0836* 031**  419** 033** 000 013" 427**  316** 020
Py x P, Dd49**  038* (.55 0.68** -0.24** 015** 084  113** 383+
Py x P;  -213%  241%%  -L21%* LI3** 208 1.64** 338 125 0SS
P; x Py 097 .2.09%  3.62% QI8 GT6**  L30** 2597 418  §.72
PyxPs 032+ 133 354% 04 D4R 017" 220 .80 -0.07
P, x P 1.04*%  0.70%  122%*  LO4*t 041+ 011%  243*  .0.58 0.48
P, x P,  0S4** _1L17** .1L66** 1.68** 0.66**  0.82** 248 D80  -2.56**
P,x Py -139*% .226*% .086" 18S**  150** 130** 167 080 -jd5*e
Psx Pg 255  086** 019  0.65°*  -0.02%* 021 123 1.23%% 235+
Py x P, d6drr 065 Ldl** Q.06 038%  023** 263 080 0.24
Ps x Py -0.63** 005 072+ (.65 052  143** 356+ L80*  127+
Ps x P; 085 121" 016 037**  113** 0.66** -0.29  .048 0.45
P x Py -026% 285+  221%% L4 13I8+ LSI*+ 171 021 278

Prx Py 1.88** 267+ 317%* 1954 145+ 2427t -1.64 0.23 -0.10

L 8. D. 6,08 0.66 0.62 B.61 0.29 0.17 0.23 103 1.29 1.32

L. 8.D. 001 0.88 0.82 0.81 0.38 0.22 0.3 2.67 1.7¢ 1.74
r 0.83*  0Q77** 0.92*~ 081** O081**  0.B4*r  091** Q78 (78"*

* and ** denote significant at (.05 and 0.01 levels of probability, respectively.

+ I, 1; and I, denote irrigation at 15, 25 and 35 days intervals, respectively.

r denote simple correlation coefficient between hybrid mean performances and specific
combining ability effects.

P, Py, Ps, Py, Ps, Pi, P; and Py denote Giza 45, Giz 70, Giza 83, Giz 85, Pima 8-7, Sea island,
Tamcet and Deltapine 703, respectively.
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On the other hand, Giza 45 x Giza 83 and Sea island x Deltapine 703
exhibited the highest positive SCA effects under water stress condition
(severe condition). It is of interest to mention that the Egyptian cotton
cultivar Giza 70 was considered to be best combiner for seed cotton yield,
boll number and lint percentage as well as the two cross combinations Giza
70 x Tamcot and Sea island x Deltapine 703 under both normal irrigation
and water stress conditions. The three crosses, i.e. Giza 45 x Giza 85, Giza
70 x Sea island and Giza 83 x Pima S-7 under normal condition and the two
crosses, viz. Giza 45 x Giza 83 and Sea island x Deltapine 703 under water
stress conditions were identified as potential which could valuable in future
breeding programs. The results concerning GCA and SCA effects indicated
that the best cross combinations were obtained from the possible
combinations between tne parents with high and/or poor GCA effects.
Consequently, it could be concluded that GCA effects of the parents were
generally not strongly related to the SCA effects of their respective crosses.
Such results agreed with those obtained by Esmail (1991), Hendawy (1994),
Rady et al. (1996), Esmail and Adel-Hamid (1999) and Ismail et al (2005).

Table (6) represents percentages of heterosis relative to better parent
under normal, mild and severe conditions. Earliness is important objective
for the breeder, thus, negative value of heterosis for days to the first flower
is the desired one. It could be observed that fourteen, fourteen and thirteen
hybrids were earlier than their respective earlier parents under normal, mild
and severe conditions, respectively. Regarding number of bolls/plant, only
one hybrid (Giza 70 X Giza 83) showed significant positive heterobeltiosis
under severe condition.

For seed cotton yield/plant, ten, two and one hybrids exhibited
significant positive heterobeltiosis under normal, mild and severe
conditions, respectively. With respect to seed index, thirteen, thirteen and
fourteen out of 28 hybrids had significant positive heterobeltiosis under the
three irrigation regimes, respectively. Other crosses showed little or no
heterotic effects. For lint percentage, one and three hybrids exhibited
significant positive heterobeltiosis under normal and severe conditions for
this trait, respectively. From the previous results, it could be indicated that
the three crosses, viz. Giza 45 x Giza 83, Giza 45 x Sea island and Giza 45 x
Giza 85 exhibited heterobeltiosis for more of traits studied contributing seed
cotton yield under favorable and stress condition. These findings agreed
with general trend where the expression of heterosis for a quantitative trait
is always a function of its components. Therefore, it could be concluded that
these hybrids would be efficient and prospective in cotton breeding
programs for improving seed cotton yield. Heterotic effect has been

36



Table 6. Heterobeltiosis for the studied traits under three irrigation intervals”,

Crosses _ Days to first flower  No. of open holls/plant Boll weight

I I I 1, I I 1, | I3
PxP 124 0.00 138 B6BM 2231t 1634 1698  9.59* 10.28%"
P, x P 1.69 267 35 L19.61% (3547 -16.674*  B3T+ 477 9148e
Phx P 083 133 0.45 -0.64 -3.36 -13.66*" 11,25  10.01**  1.65
P: x Ps 0.84 2.67**  0.00 20.46%  6.62* 679 9.82+ 3.62 315
Py x P 248 400 776" 119i% 175 2051 1.8% 8,08+ 0.90
P; x P; 566" 12.96"%  E25I"" 3664t 21TIeT 3ATAMT 2540t 2584 L1685
P;xPs LL8Z**  §L62**  13.2d%% 2675 27.88"* 28,60  -19.58%%  _[7.66**  4.31%
P; x P; 3374 0.00 0.60 17.68% 695 6.46* -8.62% .3.82 2.32
P,x P, 291% 943 691 6158 -0.95 -3.48 1720 8.34* 0.04
PP 1.66 -1.29 0.92 B59  _10.44% 098 10.88* 1.49 456
P, x P 164 0.4 £29** 475 144 AILISA 1673 528 B.83n
P, x Py 9.42%%  11.92%%  19.03**  .20.66%"  27.58%%  B.5T+ S26TEN 253840 L13TTR
P, x Py 10.83°*  1L11** 794" 2508% 2447+ 1816 -2526%% 2127 087
P; x P, 0.00 3440 136 -13.61%%  (10.55* 428 896 525 434
P;x Ps 0.43 0.00 0.45 636 S17.08% 0BT 474 3.52 534"
Py x Pg 211% 436 485 2025% 054 2408 10.99**  4.59 5454
P; x P, 9.42%%  1T10** 1740 371 29.93%%  _[6.56%  24.96°% 2442 14330
P x Py 935% 1364 846" 293 -32.97% 8.08* 23424 2494 340
P, x Ps -1.35 17 1.83 156470 176 596 i2.78**  9.58+ -0.54
Pix Py 577 217 0w -10.98%« 3,58 409 7.20 8.90* 914
Py x P BO6%*  13.99%%  1677"%  _IB6I* 2462 3300% 2566%*  .24.96%%  .17.50%
Pex Pg I132%% 134" B.46%*  24.20%% 2468 2553 250240 21.74%% 322
Ps x Pg 0.41 130 1.44 215 216 B.40%* 244 227 -13.56""
Psx Py 7B 1037%% 12.81%% 2847 285618 22I1M* 2T.ETHY 252840 17.18**
Ps x Py 9.354%  9.59a%  13T6R% 1707 2825 2243 I27B%* .1586%%  5.424*
P; x P, TOB%h  13.48%%  14.04%% 24657 24234 25ec 69T+ 2420%%  _15.41%
P x Py 12317 12.62*%  10.05*%  22.1§*%  .2593*%  -19.86*% -ZL.TBA* 1825  5.66°*%
Py x Py 1.97 0.51 0.55 -1.11 .2.32 -14.62%% 017 £72 247
Average 4.19 5.55 6.07 624 134 -0.05 618 155 3.68
L.SD. 0.05 138 1.46 1.59 0.95 0.72 0.47 021 0.18 011
L.S.D. 0.01 1.83 1.94 212 127 0.96 0.62 028 0.24 0.15

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

+ I, 1, and I, denote irrigation at 15, 25 and 35 days intervals, respectively.

P[, Pz, P;, Ph Ps, Pﬁ' P‘r and Pl denote Giza 45, Giz 70, Giza 83. Giz 85, Pima S—T, Sea isiami, Tamcot and
Deltapine 703, respectively.
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Table 6. Cont.

Crosses Lint percentage % Seed index Seed cotton yield/plant
§ L 1, i, 1, 1, I L i,
PrxP, s 156 £40%% 8954 339¢s 364 10.99*  _14.97"  8.5§
Pr x Py 4700 5730 820% 594 g2 207 8.83 194844 17.05%*
Py x Py 399 .976% 663°% 403 365 4394 19.88** 595 -0.25
P xPs  momen smerr 637 SGTI* BTSN 747 68T -3.90 0.55
PixP a3 -9.49%%  .3.46" 905+ 578  640%% 287 1010~  -15.15=
Prx Py 783 1219% 900" 362 1.82 8.76% 833 -11.434% 842
Py x Pa sotse 1508 17450 985 B.SE** 2480 17.52*¢  _1347%*  -1143*
P,x Py ssa 34 1.89%  3.02n 1529 2.04 1126 -10.59**  B.37
P;x P, 23 -1.03 5.09+* 1.02 -12.00%  0.75 1131+ 7.70¢ 3.13
PxPs  26m -14i -1.47 5,04t 878 606 1.94 .7.28+ -5.96
P, x Py 784 33w S10.00%%  T.12%e 0.3t 0.66 16.12* 3,97 18,63
P; x Py as1iee 51350 L10.28"  24.61%%  g.54%= 13.41%+  B72* 887+ 318
P, x Py 1599%+  _1657*  .18.56** 601 T.25%n 26.14** 878 3.45 1632
Pyx Py am 153 -10.04"  .0.03 B.08** 170 782 -5.74 0.45
Phx Py 212 0.45 4.65 255 -3.09° 2.67 14.88%*  _19.10** -521
Pyx Py 331n -2.82+ 451" S41*  3S1Ue 229 042 5853 <2095
Py x Pr g16%  942v  §34%% 1385+ 2354 1879 822 1011 494
Py x Pg 1148  _13.46* .1687** 598+ TN 2139 14.41%%  21.32*% 414
PixPs 234 5330 1403 B9 128 215 583 343 -2.48
Pix Py 3400 220 034 TEGA 461 506 -4.54 £20 -8.48
P, x Py 384 9a3*  803** 1850 1155+  1514%* 693 843 17464
Pox Py 7900 .1436%  -12.63% 19.89%c 1565+ 2488% 293 -7.60* -12.06%
Psx Py 128 -0.49 389 B45A S48~ T2 011 401 -19.584#
Psx Py asas= 526 016 6.70%  .0.64 251 1285 401 -2.67
Ps x Py -1030%=  -716°  .1343%* 167 3.60% 19.33** 1169 016 1.94
Py X P;  _tos7e+  .10.08*  3.64%*  1623** 1495  1010%* 139 £51* 381
Pex Py .ame A1S.51%%  _1S16%F  14.91%% 1217 2331 1081 461 872
P; x Py 835+  _t44s 095 932 4.76% 36" 13 498 -L16
Average 651 690 593 338 1.96 738 4.49 564 -531
LSD.6.05 105 0.99 0.57 0.47 0.26 0.37 a2 2.05 209
_LSD. 001 _ 140 121 129 062 034 049 427 272 2.78

* and ** denote significant at 0.05 and 0.01 levels of probability, respectively.
+1,, I, and I; denote irrigation at 15, 25 and 35 days intervals, respectively.

Py, Py, Py, Py, Py, P, Pr and Ps denote Giza 45, Giz 70, Giza 83, Giz 85, Pima S-7, Sea island, Tamcot and
Deltapine 703, respectively.
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extensively investigated in cotton by many researches (Hendawy 1994,
Singh and Singh 1993, Esmail and Abdel-Hamid1999, Singh and Singh
2001,Abdel-Galil 2001, El-Disouqi and Ziena 2001, Singh ef al 2003 and
Ismail et al (2005).
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