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ABSTRACT

Six Egyptian cotton varieties were set up in diallel cross mating design to
produce 15 F1 hybrids and 15 Fir reciprocal hybrids at 1996 growing season. In 1997
growing season, two experiments were carried out at both Sakha, Kafr El-Sheikh
Governorate (L1) and Kafr Saad, Damietta Governorate (L2). Each experiment was
designed in a randomized complete blocks with four replications. The 36 entries were
evaluated for earliness and fiber traits : First fruiting node (F.F.N.), days to first
opening boll (D.F.0.B.), earliness index (E.l.), fiber fineness (F.F.), fiber strength (F.S)
and fiber length at (2.5% S.L) under two location. The results of the analyses of
variance indicated that differences among population means were present and highly
significant for all studied traits at the two locations and combined data except
(D.F.0O.B) at (L1). Also the genotypes by location interactions were significant or high
significant for all studied traits except fiber fineness (F.F) trait, indicating the presence
of interaction between genotypes and locations. The lowest amount of heterosis
versus mid— parents was (-0.64 %) for days to first opening boll and the largest
amount was (4.60 %) for earliness index. Heterosis versus better—parent was not of
economical importance. Tests of significant of the mean squares of general combining
ability (G.C.A.) were larger in magnitudes than those specific combining ability
(S.C.A)) and showed highly significance for all studied traits. In the same time specific
combining ability by location variance (c? s L) were larger than the other genetic
components general combining ability by location variance (c? g L) and reciprocal by
location variance (o2 r L) for all studied traits. The magnitudes of dominance genetic
variance (¢°D) were larger than those additive genetic variance (c?A) and reciprocal
genetic variance (c?r) for all studied earliness and fiber traits with the except of
earliness index (E.l) trait.The estimates of broad sense heritabilities were larger in
magnitude than their corresponding estimates of narrow sense heritabilities for all
studied traits at two locations and from combined data except (F.F.N.) and (D.F. O.B)
traits at location (L1), (F.S.) trait at (L2) and (E.l.) trait from combined data.

INTRODUCTION

Breeding for earliness and fiber traits is an important objective in
most cotton breeding programes, therefore, understanding the nature of gene
action is useful to determine the breeding method must be followed to
improve such these quantitative traits. Syiam et al.(1982), Rady and Gomaa
(1983), Kajjidoni et al. (1984), Awad et al. (1986), Thomson and Luckett
(1988), Tomer et al. (1988), Okasha (1989), El-Helw (1990), Kosba et al.
(1991), Fahmy et al. (1994), Hendawy (1994c) and Gomaa (1997) obtained
significant heterosis versus mid-parents for most earliness and fiber traits,
while heterosis versus better-parent was different. Zaitoon et al. (1982), Rady
and Gomaa (1983), Kosba et al.(1991) and Gomaa (1997) investigated types
of gene action, they reported the additive types were more important than
non-additive types for earliness and fiber traits.Kassem et al.(1981a),Singh
and Singh(1981),Awad et al.(1986), Okasha (1989), Awad (1991), Kosba et
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al. (1991), Zeina (1991), Amer (1995) and Gomaa (1997) obtained different
estimates for both broad and narrow sense heritabilities.

The heritability in both broad and narrow senses are of great
importance to plant breeders in selecting the most suitable breeding
programs .The general objectives of this study are to investigate the amount
of heterosis for the important economic traits of cotton in intra-specific
crosses of G. brbadense L. The investigation of the nature of gene action with
respect to the relative magnitudes of additive and non-additive genetic
variances is accomplished through evaluating general and specific combining
ability of the complete diallel crosses.

MATERIALS AND METHODS

The cotton varieties used in this study included six Gossypium
barbadese L. cultivators Giza 85 (Pi), Giza 86 (P2), Giza 89 (P3), Giza 76
(P4), Giza 77 (Ps) and Giza 87 (Ps) representing a wide range of variability in
most of the studied traits, were utilized. The experiments reported herein
were carried out at two locations, Sakha, Kafr EI-Sheikh Governorate (L1) and
Kafr Saad, Damietta Governorate (Lz) during the two successive seasons
1996 and 1997 growing seasons. A diallel cross set was carried out among
the six cotton varieties in 1996 growing season. The parental varieties and
their possible 30 F1 hybrids (including reciprocal) were sown in 1997 at the
two locations, i.e. Sakha (Li) and Kafr Saad (L2). The two experiments were
arranged in a randomized complete blocks design with four replications per
each location. Each plot was one row 4.0 m. long and 0.6 m. wide. Hills were
0.2 m. apart to insure 20 hills per row. At seedling stage, plants were thinned
to keep a constant stand of two plants per hill with 40 plants per row.
Ordinary cultural practices were followed as usual for the cotton crop in the
two locations. Data were recorded on an individual guarded plants of the 36
genotypes for the following traits first fruiting node (F.F.N.), days to first
opening boll (D.F.O.B.), earliness index (E.l.), fiber fineness (F.F.), fiber
strength (F.S.) and fiber length at (2.5% S.L) under the two locations.

Estimates of both general combining ability (G.C.A.) and specific
combining ability (S.C.A.) were computed according to Griffing (1956)
designated as method (1), model (ll). The combined analysis was calculated
over the two locations to test the interactions of the different genetic
components with the two locations. Heterosis was expressed for all studied
traits as percent increase of the F1 performance above the mid-parents and
better- parent.

The estimates of heritabilitias were determined according to the
following equations:

1- From single location :

2029 +0o2s
a- h?b (broad sense heritability) = x 100
2029 +c2s+c2e
r
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2079
b- h?n (narrow sense heritability) = x 100
20%°g+c?s +c2e
p

2- From combined data over locations :

2c%g+c?%s

a- h?b = x 100
2c%°g+c?2s+c?r+2c%gl +o2sL +c2rL +c2e
L L L rL
209
b- h?, = x 100
2c’g+c?s+c?r+2c%gl +o2sL +c?rL +c2e
L L L rL

RESULTS AND DISCUSSION

The analysis variance of each location and combined data for all
studied traits are given in Tables 1 and 2. The results indicated that earliness
and fiber traits showed highly significant differences between all genotypes
except (D.F.0.B.) at (L1), also the genotypes by locations interactions were
significant except (F.F.) trait. The amounts of heterosis values could be
expressed as the percent deviation of F1 hybrids versus the average of mid-
parents (M.P) or the means of the better-parent (B.P). Heterosis values were
obtained from the (M.P) and the (B.P) for earliness and fiber traits and the
results are cleared in Table 3. Similarly, heterosis values were also calculated
over the two locations and the results are presented in Table 4. The results
of Fi's, Fir s and Fi. 1rs showed desirable and significant heterosis versus
mid-parents (M.P) for days to first opening boll (D.F.O.B.) and earliness index
(E.l) at (L2). In the same time, the F 1r's showed desirable and significant
heterosis versus mid-parents (M.P.) at (L1) for the same two previous traits
and 2.5% span length (2.5%S.L.). While, heterosis for fiber fineness (F.F)
was significant positive (undesirable) at (L2). On the other hand, the
calculated values of heterosis versus the better-parent (B.P.) were significant
and not of economical importance for (F.F.N), (F.F.) and (2.5% S.L) traits at
the two locations. The combined data showed insignificant heterosis values
versus mid-parents (M.P) for all studied traits except of days to first opening
boll (D.F.0.B.). and (2.5% S.L.) traits. On the other hand heterosis versus
better-parent (B.P) were undesirable and significant for all studied earliness
and fiber traits except for days to first opening boll (D.F.O.B), earliness index
(E.l). and (F.S.) traits. In this respect, a quite humber of authors obtained
similar results among them Rady and Gomaa (1983) Khajjidoni et al.(1984),
El-Helw (1990), Okasha (1989), Kosba et al.(1991) and Hendawy (1994c).
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Table 2: The combined analysis of variance and mean squares for
earliness fiber traits for parents, Fi’s hybrids and Fi’s
reciprocal hybrids.

S.0.V. d.f. F.F.N D.F.0.B E.l F.F. F.S. 25%S. L.

Rep. 6 0.2132 18.0694** 311.3982 0.2841" | 0.2376 0.6481

Locations 1 |18.0977* | 20336.000** | 19134.0625** | 4.4006™ | 0.6055 | 140.7813"

Genotypes | 35 | 2.4062** 9.8875** 107.4787** | 0.8647" | 1.0687" 8.5856"

GxL 35 | 0.5847* 5.5642** 64.4725* 0.0798 0.5746" 1.5064™

Error 210 | 0.1930 2.8465 41.4816 0.0794 0.3621 0.5949

* significant at 5% level .
** significant at 1% level .

The results of the analyses of variance and the mean squares of
the diallel crosses for the Fi hybrids and Fir reciprocal hybrids for two
locations and their combined data are presented for earliness and fiber traits
in Tables 5 and 6 respectively. The results indicated those tests of significant
showed that the mean squares of general combining ability (G.C.A) showed
highly significant for all studied traits for two locations except days to first
opening boll (D. F.O.B) trait at (L1). In this respect, the mean squares of
specific combining ability (S.C.A) were also significance for all studied traits
except (D.F.0.B.) and (E.l.) traits at the two locations, (F.F.N.) at (L1) and
(F.S.) trait at (L2). From the combined data, the F-test showed that the
magnitudes of the mean squares of (G.C.A.) were larger than that (S.C.A)
and showed highly significance for all studied traits. On the other hand, the
mean squares of (S.C.A) and reciprocal were insignificant for all studied traits
except (2.5% S.L.). In general, the results indicated that the major portion of
the genetic variance in these populations were due to (G.C.A.) rather than
(S.C.A) and (Rec.) for all studied traits. The magnitudes of (G.C.A) by
locations interactions (G.C.A.xL.) (S.C.A.) by locations interaction (S.C.A.xL.)
and reciprocal by locations interaction (Rec. x L.) showed highly significance
for all studied earliness and fiber traits . Many authors investigated similar
results among them Zaitoon et al.(1982), Dawwam and Hendawy (1989), El-
Helw (1990), Hassoub (1991), Hendawy (1994a, 1994b) and El-Tabbakh and
El-Nakhlawy (1995).
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Table 4: Percentage of heterosis over both mid-parents (M.P) and better-
parent (B.P) for eraliness and fiber traits form the combined data.

Entries and

Comparisons F.F.N D.F.O.B. E.l. F.F. F.S. 2.5% S.L.
M.P 7.32 142.24 57.40 3.34 11.20 3251
Range 5.88-8.40 | 140.86-143.56 | 49.57-60.90 | 2.76-3.80 | 10.77-11.64 | 30.75-34.23
F1 7.43 141.51 29.71 3.44 11.35 33.06
Range 6.66-8.03 | 139.21-142.92 | 53.18-64.66 | 2.99-4.13 | 10.54-11.82 | 31.14-34.16
. 7.38 141.17 6038 | 337 | 1142 32.02
Range 6.31-8.19 | 139.5-140.42 | 56.07-66.32 | 3.00-3.99 | 10.50-11.99 | 30.46-34.06
Frar 7.41 141.33 60.04 341 11.38 32.99
Range 6.31-8.19 [139.21-142.92 | 53.18-66.32 | 2.99-4.13 | 10.5-11.82 | 30.46-34.06
H(F1 M.P) 1.50 -0.51 4.02 2.99 1.34 1.69"
H(F, . M.P) 0.82 -0.75" 5.19 0.90 1.96 1.26"
L.SD 0.05 0.208 0.799 3.049 0.133 0.285 0.365
0.01 0.273 1.050 4.007 0.175 0.374 0.480
H(F1 o M.P) 1.23 -0.64" 4.60 2.10 1.61 1.48"
L.S.D 0.05 0.193 0.739 2.823 0.124 0.264 0.338
0.01 0.253 0.972 3.710 0.162 0.347 0.444
H(F, B.P.) 26.36" 0.46 -1.95 24.64" -2.49 -3.42"
H(F ,BP)| 25517 0.22 -0.85 22.10 -1.89 -3.83"
L.S.D 0.05 0.445 1.0708 6.519 0.285 0.609 0.781
0.01 0.584 2.244 8.268 0.375 0.801 1.026
H(F, , .B.P.)| 26.02" 0.33 -1.41 23.55" -2.23 -3.62"
L.S.D 0.05 0.438 1.681 6.416 0.281 0.600 0.768
0.01 0.575 2.209 8.433 0.369 0.788 1.010

Table 5: The analysis of variance and mean squares of complete diallel
crosses for earliness and fiber traits at the two locations.

F.F.N. D.F.0.B E.l F.F. | F.S. | 25%S.L
SOMAITT T, [ L [ L [ L ]y |5 L] LL
G.C.A| 5 [0.95867[3.21457 | 1.2250 [15.9000743.95627[70.52507( 0.7243" | 0.5861" [0.7225**0.7096** 4.9844**| 7.6250**
S.C.A| 15| 0.0368 |0.2063™ [ 0.5042 | 1.1542 |15.6500|12.9260 | 0.0239" | 0.0594" [0.2020**| 0.0917 |0.6990**| 0.4148**
R.ec. | 15 | 0.0347 | 0.0759 | 0.8649 | 0.7837 [26.0057°| 7.5656 | 0.0088 | 0.0221 | 0.1006 | 0.0868 [0.3770*[ 0.1956
Error |105| 0.0409 | 0.0557 | 0.6623 | 0.7609 |12.1481 | 8.5927 | 0.0121 | 0.0276 | 0.0842 | 0.0968 | 0.1439 | 0.1535
L1 Sakha

L, Kafr Saad.

* significant at 5% level.
** significant at 1% level .

Table (6): Combined analysis of variances and mean squares for
general and specific combining ability for complete diallel
crosses analysis for earliness and fiber traits.

S.0.V. d.f. F.F.N. D.F.O.B. E.l F.F. F.S. 2.5% S.L.
G.C.A 5 1.8672" | 2.5500” |46.8219” | 0.6504™ | 0.5777" | 6.0609™
S.C.A 15 0.0513 0.6458 8.1859 0.0262 0.0899 0.3555™
Recop. 15 0.0282 0.3849 7.5605 0.0093 0.0293 0.1265
G.C.AX L 5 1.7550" | 24.1000" | 83.3500™ | 0.0386 1.1062" | 1.9500™
SCA X L 15 0.5624" | 1.4667" |48.8166" | 0.1237" | 0.4555" | 1.6115™
Rec. X L 15 0.2140™ | 3.5153" | 73.8011" | 0.0496" | 0.5153" | 1.2788™
Error 210 0.0483 0.7116 | 10.3704 | 0.0199 0.0905 0.1487

*

significant at 5% level . ** significant at 1% level .
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The estimates of (G.C.A.) effects for earliness and fiber traits at the
two locations were determined and the results are presented in Table 7. In
the same time, the combined data over the two locations were also
investigated and the results are shown in Table 8. From combined data, the
variety Giza—85 (P1) showed significant (desirable) (G.C.A.) effect for (E.l.),
the variety Giza-89 (Ps) was negative (desirable) (G.C.A.) effects and high
significant for first fruiting node (F.F.N.) and days to first opening boll
(D.F.0.B.). In the same time, the variety Giza —86 (P2) showed significant and
undesirable (G.C.A.) effect for all earliness and fiber traits. The variety Giza—
77 (Ps) showed highly significant (undesirable) (G.C.A.) effect for most
studied traits except (2.5 % S.L.), the varieties Giza —76 (P4) and Giza -
87(Ps) showed (desirable) and significant (G.C.A.) effect for fiber traits.

The specific combining ability (S.C.A.) effects (Sij) were calculated
for all earliness and fiber traits at (L1) and (L2) and the results are presented
in Table 9. The (S.C.A.) effects (Sij) were also estimated over the two
locations and the resultes are cleared in Table 10. The results indicated that
the cross (P2xPs) at (L1) exhibited significant negative (S.C.A.) effect for first
fruiting node (F.F.N.) trait. In the same time, the crosses [(P1xPs), (P3 xPa)
and (Ps x Pe)] showed significant negative (S.C.A.) at (L2) for the same above
trait. On the other hand, the cross (PixP2) exhibited significant positive
(S.C.A) at (L2) for the same trait. The crosses [(P1 xPs) and (Ps xPs)]
showed significant negative (S.C.A) effect for fiber fineness (F.F.) at (L),
while the crosses [(PsxPs) and (P1xPz)] showed significant positive (S.C.A.)
effect for the same trait at (L1) and (Lz), respectively. Concerning fiber length

Table 7: Estimates of parental general combining ability effects for
earliness and fiber traits at the two locations.

Par- F. F. N. D.F.O.B. E. I F.F F.S 2.5% S.L
ents L L L L L L L L L L L L
1 2 1 2 1 2 1 2 1 2 1 2
P, | 0.0271 |[-0.0882 | -0.0806 |-0.5930" | 2.3160° | 1.0695 | 0.1729** | 0.1007* |- 0.4750**|- 0.2444*[- 1.0222**|- 1.4562**
P, | 0.0562 | 0.3889" | 0.0340 | 1.4528" [-2.7586" |- 4.6492" | 0.2437** [ 0.2319* | 0.0937 | -0.1465 | 0.1236 | - 0.1000
P; |-0.52297 [-0.9903" | - 0.2868 |- 1.8868" | - 0.3599 | 1.7399" | 0.2146** | 0.2278" | 0.0063 |- 0.2590**|- 0. 4681*¥| - 0.1167
P, | 0.0896 | 0.1576 | -0.2993 | -0.0305 | 0.8991 | 1.8172" |- 0.1979**|- 0.1743*| 0.2271** | 0.2514** | 0.4840* | 0.5354**
Ps | 0.0125 | 0.1368" | 0.5944" | 0.6694" | - 1.5319 | 0.3953 |-0.0879**| -0.0847 | 0.1187 | 0.1514 | 0.1465 | 0.3458*
Ps | 0.3375 [ 0.3951" | 0.0382 | 0.3882 | 1.4353 [ -0.3728 |- 0.3458*[- 0.3014**[ 0.0292 | 0.2472** [ 0.7361** | 0.7917**
S.E | 0.0533 | 0.0622 | 0.2145 | 0.2299 | 0.9185 | 0.7725 | 0.0290 | 0.0438 | 0.0765 | 0.0820 | 0.1000 | 0.1033
L1 Sakha. L2 Kafr Saad.

* significant at 5% level.

** significant at 1% level.

Table 8 : Estimates of parental general combining ability
earliness and fiber traits from the combined data.

effects for

Variety F.F.N. D.F.0.B E.l F.F. F.S. 2.5%S.L.
P -0.0306 -0.3368 1.6927" 0.1368" -0.3597" -1.2392"
P, 0.2226" 0.7434" -3.7039” 0.2378" -0.0264 0.0118
P, -0.7566" -1.0868" 0.6900 0.2212" -0.1264 -0.2924"
P, 0.1236" -0.1649 1.3582 -0.1861" 0.2392" 0.5097"
P 0.0747 0.6319" -0.5683 -0.0861" 0.1351 0.2462"
P, 0.3663" 0.2132 0.5313 -0.3236" 0.1382 0.7639"
SE. 0.0579 0.2223 0.8486 0.0371 0.0793 0.1016

* significant at 5% level . ** significant at 1% level .
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at (2.5% S.L.), some crosses like [(P1 xPs) (P2 xPa), (Pz xPs) and (P3xPg)]
showed significant positive (S.C.A) effect. From the combined data, the cross
(P1xP2) exhibited significant positive (S.C.A) effect for fiber fineness ( F.F.)
trait . Three crosses [(P1 xP4), (Ps xPs) and (Pz xPs) showed significant
positive (S.C.A) effect for fiber length at (2.5% S.L.) trait, while the cross (P1
xP2) exhibited significant negative (S.C.A) effect for the same trait.

In this investigation, the different genetic parameters were obtained
for (L1) and (L2) and over both two locations for earliness and fiber traits. In
addition heritability values in both broad h2, % and narrow h?, % senses were
also calculated and the results are presented in Tables 11 and 12,
respectively. The estimated values of genetic parameters from the combined
data showed that the magnitudes of dominance variance (o2 D) were larger
than those of additive variances (c? A) and reciprocal (c?r) for all studied
traits with the except of (c2 A) for (E.l.). In the same time, (c? s L) were larger
than the other genetic components (c? g L) and (c? r L) for all studied traits.
Concerning hertability, the results revealed that heritability values in broad
sense ranged from (13.50%) for (D.F.0.B.) trait at (L1) to (91.08%) for (F.F.)
trait at the same location. In the same time, the highest values of narrow
sense heritability was (86.07%) for fiber fineness (F.F.) at (L1). From the
combined data the estimated values of heritability in broad (h% %) sense
ranged from (1.70%) to (78.66%) for (E.l.) and (F.F.), respectively. In the
same time, the highest values of heritability in narrow sense was (21.86 %)
for (F.F.) trait, these findings indicated that the studied traits would be
obtained through selection programs. Similar results were obtained by
Kassem et al. (1981a), Singh and Singh (1981), Awad et al. (1986), Kosba et
al.(1991), Zeina (1991) and Amer (1995).

Table 9: Estimates of specific combining ability effects for the crosses
studied for earliness and fiber traits at the two locations.
Crosses F.F.N. D.F.0.B E.l F.F. F.S. 2.5%S.L.
Ll LZ Ll LZ Ll LZ Ll LZ Ll LZ Ll LZ
P1x P,|0.0000 0.32157(0.5055 | 0.7181 | 3.9238 |-2.3345( 0.1146 |0.46397(-0.4292| 0.0986 |-0.2944| 0.0458
P1x P3|0.0292|0.0507 |-0.1111|-0.4674| 2.6088 4.25137[-0.0312[ 0.0431 [ 0.2167 [-0.47647-0.69037(-0.4625
P1x P4[-0.1958/0.1278 |-0.5986|-0.9111|2.0774 | 1.4215 | 0.1188 |-0.0924| 0.1000 | 0.1132 0.645170.5229"
P1x Psg|0.1063 |0.1361|0.3174 | 0.4139 (-0.8403|-0.2703|-0.0292(-0.1319| 0.2833 | 0.1007 0.6576"-0.5125
P1x Pg|-0.0188 -0.32227 0.3111 (-0.4049|-2.1551 1.7540 |-0.1583"(-0.1653| 0.3354 |-0.1951| 0.0056 [-0.5583'
P,x P3| 0.1250 |-0.2014| 0.2493 |-0.3757(-0.0341|-0.9774| 0.0979 (-0.0007| 0.0521 | 0.1382 |-0.0486(-0.2813
Pox Py4|-0.0125 0.4632™ 0.0743 | 0.2056 | 1.0307 |-0.1810|-0.0521(-0.0736| 0.1937 (-0.0222|0.5243"(-0.2833
Pox Ps -0.28547 0.2215 | 0.3681 [-0.7070]-1.7320| 1.2297 |-0.0375(-0.0132(-0.2979| 0.0653 | 0.2493 | 0.4313
P,ox Pg|0.1521 |-0.1368| 0.4757 | 0.3493 | 1.3019 | 3.0178 |-0.0917| 0.0035 0.4917"| 0.0819 | 0.4097 |-0.0396
P3x P4|-0.0708 -0.39517[ 0.6048 |-0.6799]-2.4718]-2.9139(-0.1229| 0.0056 | 0.2312 [ 0.1278 [ 0.2910 | 0.4458
P3x Ps|0.1438 |0.2507 | 0.2611 |-0.2049(-1.5570| 0.4617 0.1417°{0.0410 |-0.0104(-0.1472|0.9035™| 0.2104
P3x Pg|0.0473|0.0299 | 0.0423 |-0.6111{0.4394 | 0.3661 | 0.0125 |-0.11740.2042 0.39447(0.5264"|0.5021"
P4x Psg|0.0973 (0.0778 | 0.3486 |-0.1986 4.2640°| 2.1632 [-0.18337[0.1181 | 0.2437 |-0.0451-0.3986 0.0458
P4x Pg|0.0312 |0.0569 | 0.3827 | 0.2076 | 1.7155 |-3.2824| 0.1125 | 0.1597 -0.39177-0.1660[-0.5007 0.1375
Psx Pg|0.0917 -0.29727 0.0014 {-0.3798|-1.0835| 1.0270 | 0.0771 | 0.1326 | 0.0667 |-0.0160(-0.3507| 0.2896
S.E. |0.1215|0.1418|0.4891 | 0.5242 | 2.0945 | 1.7615 | 0.0662 [ 0.0998 | 0.1744 | 0.1870 | 0.2279 | 0.2355
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Table 10: Estimates of specific combining ability effects for the crosses
studied for vegetative and earliness traits from the

combined data.

Crosses | F.F.N. |D.F.O.B. E.l F.F. F.S. 25%S.L.
P, xP, |0.1608 | 0.6118 | 0.7947 0.2892**| -0.1653 -0.1243
P, xP, |0.0399| -0.2892 | 3.4301 0.0059 -0.3465 -0.2764*
P, xP, |-0.0340| -0.7548 | 1.7494 0.0132 0.1066 0.5840*
P, xP, |0.1212| 0.0483 | -0.5554 | -0.0806 0.1920 0.0726
P, xP, |-0.1705| -0.3580 | -0.2006 | -0.1618 0.0701 -0.2764
P,xP, |-0.0382| -0.0632 | -0.5058 0.0486 0.0951 -0.1649
P,xP, |0.2253 | 0.1400 | 0.4249 -0.0628 0.0858 0.1205
P,xP. |-0.0319| -0.1694 | -0.2512 | -0.0253 -0.1163 0.3403
P,xP, |0.0076 | -0.0632 | 2.1599 -0.0441 0.2868 0.1851
P,xP, |-0.2330| -0.6423 | -2.6928 | -0.0587 0.1795 0.3684
P,xP, |0.1972| -0.2330 | -0.5476 0.0913 -0.0788 0.5569*
P,xP, |0.0368| -0.3267 | 0.4028 -0.0524 0.2993 0.5142*
P,xP. |0.0858| 0.2736 | 3.2136 -0.0326 0.0993 -0.1764
P,xPs |0.0441| 0.2952 | -0.7835 0.1361 -0.2788 -0.1816
P, x P, |-0.1944| -0.1892 | -0.0283 0.1049 0.0253 -0.0306

S.E. 0.1320 | 0.5069 | 1.9352 0.0847 0.1808 0.2317

Table 11: Estimates of different genetic parameters in addition to
heritability values in broad (h?,%) and harrow (h?,%) senses

for F1 and Fur reciprocal hybrids for earliness and traits at
the two location.

Genetic F.F.N. D.F.O.B. E.l F.F. F.S. 2.5%S.L.
Parameters L1 Lz L1 Lz L1 Lz L1 Lz L1 Lz L1 Lz
2 0.0768 | 0.2511 | 0.0596 | 1.2299 | 2.3683 | 4.8116 | 0.0584 | 0.0440 | 0.0437 | 0.0515 | 0.3586 | 0.6015
s 9
2 -0.0023| 0.0874 [-0.0918| 0.2283 | 2.0333 | 2.5162 | 0.0068 | 0.0185 | 0.0683 |-0.0030| 0.3223 | 0.1517
cs
2 [0.00308[0.01010{0.10126]0.01138(6.92878-0.51353 |-0.00165| -0.00276|0.00817 |-0.00502|0.11658 0.02103
cr
hz o 7897 | 89.96 | 13.50 | 77.68 | 26.19 | 58.55 | 91.08 | 79.42 | 62.77 | 51.556 | 79.96 | 88.59
b Y0
2 7897 | 76.63 | 1350 | 71.09 | 21.11 | 46.42 | 86.07 | 65.62 | 35.23 | 5155 | 55.17 | 78.67
hn%
2 .. ape R 2 ips .. o .
o g general combining ability variance . o s specific combining ability variance.
2
2 . . . .
o r reciprocal variance. h, broad sense heritability .
2 . .
h", narrow sense heritability. L, Sakha. L, Kafer Saad .

Table 12: Estimates of different genetic parameters addition to
hertability values in broad (h?b%) and narrow (h?n%) senses
for F1 and Fy reciprocal hybrids for earliness and fiber traits
from combined data.

[ Genetic Parameters [ F.F.N. [ D.F.0.B. |

El. [ FF._ [ FsS. J25% sS.L]

Ty
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c’g 0.02528 | -0.73982 | 0.34899 | 0.02942 | -0.00728 | 0.22193
G°s 0.37881 1.18547 | -0.57911 | 0.15291 | 0.03548 1.29176
G’r -0.04645 | -0.78260 |-16.56015 | -0.01008 | -0.12150 | -0.28808
o’gL 0.10103 | 0.14516 | 3.03689 | -0.00671 | 0.05569 | 0.03294
o?sL 0.29851 | 0.43845 | 22.32360 | 0.06027 | 0.21194 | 0.84937
o?rL 0.08285 1.40185 | 31.71540 | 0.01485 0.21240 0.56505
sz % 55.81 40.02 1.70 78.66 9.01 66.13
H2 6.57 0.00 1.70 21.86 0.00 16.91
n %

6°g  general combining ability variance .
[ specific combining ability variance .
c’r reciprocal combining ability variance .
o’g L G.C.Aby location variance .

o?sL  S.C.A by location variance .

o?rL reciprocal by location variance.

b  broad sense heritability.

n  narrow sense heritability .
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Table 3:Percentage of heterosis over both mid-parents (M.P) and better- parent (B.P) for vegetative and earliness

traits at two locations.

Entries and F.F.N. D.F.O.B. E.l F.F. F.S. 25%S.L.
Comparisons
Ll L2 Ll LZ Ll L2 Ll LZ L2 Ll L2 Ll
MP 763 7.02 13357 1509 65.26 4654 3.28 3.39 11 11.29 32.08 3293
Range 6.32-820 | 543-8.60 [132.43-134.82[148.45-152.60| 57.74-70.40 | 41.40-57.88 | 2.63-3.72 | 2.90-4.00 | 10. 38-11.57 | 10.65-11.80 | 30.35-34.10 | 31.15-34.35
Fi 7.70 7.016 133.21 149.80 67.25 5217 3.29 3.58 11.50 11.20 33.06 33.06
Range 720813 | 6.07-8.35 [131.60-134.90[146.82-153.15 56.13-78.57 | 44.33-50.46 | 2.75-3.90 | 3.10-4.35 | 10.45-12.08 | 10.05-11.85 | 30.98-34.28 | 31.30-34.75
Fir 7.59 7.17 132.75 149.56 69.25 51.50 3.24 3.50 11.41 11.41 32.63 33.21
Range 688830 | 575820 (1314813425 10> | 6350-75.07 | 44.6258.06 | 2.75-3.75 | 3.10-4.28 | 10.40-12.02 | 10.60-11.95 | 30.10-34.28 | 30.83-34.88
Fuar 7.65 7.17 132.98 149,68 68.25 51.83 3.27 354 11.46 11.31 32.85 33.13
Range 6.88.8.30 | 575-8.35 [131.48-134.90/146.45-153.15] 56.13-78.57 | 44.33-59.46 | 2.75-3.90 | 3.10-4.35 | 10.40-12.08 | 10.05-11.92 | 30.10-34.28 | 31.30-34.88
H(F, MP)% | 092 1.99 027 0.73" 3.05 1210+ 031 | 560 3517 -0.80 3.065% 0.40
H(Fs, MP)% | -0.52 2.14 -0.61* -0.89" 6.11* 10667 | 122 3.25 2.70* 1.06 172 0.58
LSD 005 0193 0.226 0.778 0.834 3.334 2.804 0105 | 0.159 0.278 0.298 0.363 0.375
001 0256 0.208 1.029 1.103 4.406 3.706 0139 | 0.210 0.367 0.393 0.480 0.495
AF 1= MP)% | 026 2.14 -0.44 081 558 1137 031 | 443 3.15% 177 2.40% 0.61
LSD 005 0.179 0.209 0.721 0.772 3.086 2.596 098 | 0147 0.257 0.276 0.336 0.347
001 0237 0.276 0.953 1.021 4.079 3.431 0129 | 0.194 0.340 0.364 0.444 0.459
HFLBP)% | 2184 31.86" 0.59 0.91 447 987 | 25107 | 23457 | 061 5.09 -3.05% 376"
H(Fi B.P)% | 200" 32.04" 0.24 0.75 -1.63 4102 | 2319+ | 2060% | -138 -3.31 4317 -3.32%
LSD 005 0413 0.482 1.664 1.784 7.128 5.994 0225 | 0.340 0.504 0.636 0.776 0.801
001 0546 0.638 2.200 2.358 9.421 7.923 0.208 | 0.449 0.785 0.841 1.025 1.059
A(Fir BP)% | 2104 32,04 0.42 0.83 3.05 1045 | 24347 | 2200% | 095 415 367 355
LSD  005| 0407 0.475 1.638 1.756 7.015 5.899 0222 | 0338 0.584 0.626 0.764 0.789
0.01| 0538 0.628 2.165 2.321 9.272 7.798 0203 | 0.447 0.772 0.828 1.009 1.042
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Table 1:The analysis of variance and mean squares for earlines and fiber traits at the two locations for the parents,
F1 hybrid and Fi’s reciprocal hybrids'1

SOV [df. FFN. D.F.O.B. E.l. F.F. F.S. 25%S. L.
Ll L2 Ll L2 Ll LZ Ll I_2 Ll L2 Ll L2
Rep. 3 [ 0.3081 | 0.1184 [26.1667**| 9.9722* | 160.00232* [462.7940**| 0.0761 |0.4921*| 0.1487 | 0.3265 | 0.1574 | 1.1389

Geno. 35 |0.6704**|2.3205**| 3.0679 |12.3795**| 96.5291** | 75.4230** |0.4699**0.4746**|0.9316**| 0.7117* |4.6911**| 5.4011**

Error 105 | 0.1634 | 0.2226 | 2.6493 3.0438 48.5925 34.3706 |0.0485 | 0.1103 | 0.3370 | 0.3873 | 0.5756 | 0.6142

L Sakha. L, Kafr Saad. * significant at 5% leval. ** significant at 1% level .
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