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ABSTRACT

In this study six Egyptian cotton varieties were used. These varieties are
6022(P,), Suvin (P;), Pima S, (Ps), G. 85 (P,), G.88 (P;s) and G.70 (P¢). The parental
varieties and all possible combinations among them were evaluated at two
different locations (Sakha Agric. Station, Kafr EF-Sheikh and Cotton Research
Experimental at Abo-Kebir, El-Sharkia Governorate). Heterosis, gene action,
general and specific combining abilities and heritability in broad and narrow
senses were estimated yield and yield component traits were evaluated. These
traits were - seed cotton yield per plant (S.C.Y./P), lint cotton yield per plant
(L.C.Y./P.), lint percentage (L.%), Boll weight (B.W.), Number of bolls per plant
(N.B./ P.), seed index (S.1.) and lint index (L.L).

The results showed highly significant mean squares among these genotypes
for all studied traits in single location and over all the two locations. Also the
mean performances of genotypes indicated that the highest yielding variety was
G.88, while G.70 was the lowest parent for most studied traits.

Heterosis versus the mid- parents showed highly significance and positive
for most studied crosses at the all studied traits. In the same time heterosis over
better — parent showed highly significant and positive for most studied crosses.
The mean squares specific combining abilities (S.C.A).) were highly significant
and larger than those general combining ability(G.C.A). for all studied traits.
Similarly, the mean squares of specific combining ability by location (S.C.A. x L)
were larger than those general combining ability by location(G.C.A. x L) and
significant for most studied traits. The variety G.88 (Ps) was the best combiner for
most studied traits and the results cleared that no-pareat was the best combiner
for all studied traits, and Most studied traits that exhibited different levels of
heritability values. .

INTRODUCTION

The breeding program of Egyptian cotton “G. barbadense, L.”
was confined within the local genetical make-up of the Egyptian cotton
varieties. Further yield improvement of Egyptian cotton requires the
study of the possible improvement outside this limited germplasm. The
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most suitable source could be the high yielding G. barbadense L. variety
from outside and, since it is genetically and cytologically very close to
the Egyptian varieties. Effective breeding program’s for the
incorporation of desirable characters from the two sources requires basic
genetical information on yield characters.

El- Harony (1988), Okash g989)_, Dawwam et al. (1991), Gomaa
(1997), Bharad et al. éZOOO and EL-Disougqi et al (2000) and indicated
the presence of si cant heterosis for yield of seed cotton, number of
bolls, boll weight, lint percentage and seed index.

EL-OkKkia et al. (1989), Dawwam and Hendawy (1989), EL-Ad} et
al. (2001) and Zeina et al (2001) regarded that dominance genetic
variances were larger than those of additive genetic variances.

The main objective of the present study was to determine: (a) the
additive and dominance component of variation, (b) heritability in broad
and narrow senses and heterosis, and (c) general and specific combining
ability effects.

MATERIALS AND METHODS

Six cotton varieties genotypes belong to (Gossypium barbadense
L.) representing a range of yield and yield components were devoted to
establish the experimental materials for this investigation, two of them
were extra long staple varieties, i.c. G.88 (Ps) and G70 (Ps), one of them
was long staple variety G.85 (P;). In addition, three new germplasm
materials, 6022 (P,) Russian cotton variety, Suvin (P;) Indian cotton
variety and Pima S; (P3) American cotton variety were used. The pure
seeds of these parental genotypes were obtained from cotton Breeding
Section, Cotton Research Institute, Agricultural Research Center at Giza,
Egypt.

In the growing season of 2002, the six parents were planted and
mated in half diallel fashion to obtained 15 F, single crosses. The
parental varieties were also self-pollinated to obtain enough seeds for
further investigations. In the growing season of 2003, the genetic
materials obtained from hybridization and their parental varieties were
evaluated in two field trial experiments at Sakha Agricultural Research
Station and Cotton Research Experimental at Abo-Kebir, El-Sharkia
Governorate. The experimental design used was 3 randomized complete
blocks design with three replications in both locations. Each plot was
one row 4.0 m long and 0.6 m, wide. Hills were 0.4 m apart and were
thinned to keep a constant stand of one plant per hill at seedling stage.
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Data were recorded on the following traits Seed cotton yield per
plant (S.C.Y./P.), lint cotton yield per plant (L.C.Y./P.) lint percentage
(L%), Boll weight (B.W.), number of bolls per plant (N.B./P.) seed
index (S.1.) and lint index (L.1.).

Statistical procedures used in this study were done according to the
analysis of variance for randomized complete blocks design as outlined
by Cochran and Cox (1957).

The amounts of heterosis were estimated as the percentage
deviation of the overall means of the F, hybrids over the average overall
parents’ (H mp.%) are above the better parent (H gp, %).

HHMP%_M 100
M M.P

HF,B,%._..FI_;B-E“OO
B B.P

The significance of heterosis was determined using the least
significant difference value (L.S.D.) at 0.05 and 0.01 levels, which wa
calculated as suggested by Steel and Torrie (1980).

L.S.D. (s%) =t00s Earx S7q
L.S.D. (1%) = to.01 Eqarx ST

To estimate the different genotypic parameters in terms of additive
and dominance genetic variances, the procedures of this analysis were
described by Griffing’s method 2 (1956) and outlined by Singh and.

Chaudhary (1985).

- The components may be translated into genetic components as follow
equations.
o’g =UdA o’s =% o’'D
o’gl. =%cd’AL o’sL =%d’DL

- Estimates of heritability values were determined according to the
following equations:

From single location

20°g +a’s '

2 g =

b % 20%g + o’s vorer <100
hzn,l% = 2028 X 100
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20°g + o’s + oe/r

From combined data

hzb.s% =

20’z + o’s

26’g+a’s + 20;‘&1“ + 2OiSL + o’e/Lr

x 100

ZﬁzL
2a°g+ o’ + 20':‘314 + Z?LSL + o’ellLr
RESULTS AND DISCUSSION

The analysis of variances of each location and from the combined
data were made and the results are presented in Table 1.The results
revealed that the mean squares of genotypes were significant for all
studied traits in first, second locations and combined data over two
locations, with the expiation of lint percentage, Boll weight and seed
index in locations 2. Similarly the mean squares of G x L were
significant for all studied traits with the except of lint percentage, boll
weight and seed index. It could be concluded that the choice of suitabie
genotypes for suitable location was very important.

h?, %

x 100

The means of all-parental varieties and F; hybrids were obtained
from the two locations and combined data over two locations and the
results are presented in Table 2. The results cleared that the Ps was the
highest yielding for L, and combined lint percentage (L%) in L;, and
number of bolls/p in L, and combined with the mean values88.54, 74.90,
30.66, 25.92, 34.61 and 31.18, respectively .The P; was the highest
yielding for seed cotton yield per plant (S.C.Y./P). lint cotton yield per
plant (L.C.Y./P) in the L,, and lint percentage (L%) in L, and combined
as well as LI in the two locations and combined with the mean values
62.96, 21.59, 35.23, 34.78, 5.93, 5.77 and 5.85, respectively. While, the
lowest variety for most of studied traits was the parent P6. The F1 hybrid
(P4 x Pg) was the highest value for seed cotton yield per plant (S.C.Y./P)
and lint cotton yield per plant (L.C.Y./P). in location 2 and combined
with value 83.33, 88.13, 31.63 and 36.92, respectively, the F; hybrid (P,
x Ps) was the highest value for boll weight (B.W). in combined with
value 2.98.

For number of bolls per plant (N.B./P) the F; hybrid (P; x P4) was
the highest value in L; with value 33.10 and the F; hybrid P4 x P6 was
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the highest value in L, and combined with value 31.28 and 31.27,
respectively.

For seed index (S.1.) The F, hiybrid (P, xPs) exhibited the highest
value for L;, L, and combined with the mean values 10.85, 10.13 and
10.49, respectively. For L, the F, hybrid (P4 x P5) exhibited the highest
value for L;, with the mean value 6.54, (Ps x Pg) in L, with the mean
value 5.92,but the F| hybrid (P2 x Ps) exhibited the highest value for L.I
in combined with the mean value 6.05.

The results of diallel analysis for all studied traits are shown in
Table 3. The results illustrated that the mean squares of specific
combining abilities (S.C.A). were significant for all studied traits in each
location and combined data except lint percentage (1L.%), boll weight
(B.W). in L;, as well as mean squares of general combining ability
(G.C.A). were significant for most studied traits in the two locations and
combined data. It could be noticed that the relative magnitudes of the
mean squares of specific combining abilities (S.C.A). were larger than
those of general combining ability (G.C.A). for all studied traits with
few exceptions.

The interactions of G.C.A. x L and S.C.A. x L were significant for
Hnt cotton yield per plant (L.C.Y./P), number of bolls per plant (N.B./P)
and seed index (S.1.) for S.C.A. x L. On the other hand, seed cotton
yield per plant (S.C.Y./P) and lint cotton yield per plant (L.C.Y./P) were
significant for G.C.A. x L. These results indicated that the non-additive
genetic effects were predominated and played the major role in the
expression of these traits. These results were in agreement with Gomaa
and Shaheen (1995), Kumareson et al. (2000), Bertini et al. (2001), El-
Adle et al. (2001), Zeina et al. (2001) and Singh and Yadavendra (2002)
and disagree with El-Okkia et al. (1989), Awad (1991), Kosba et al.
(1999), Banumathy and Shantil (2000).

The amounts of heterosis over mid-parents (H mp. %) for all
studied traits from the L;, L, and combined data over the two locations
were calculated and the results are presented in Table 4. The results
indicated that the F, cross P4 x Ps was the highest positive heterosis
value for seed cotton yield per plant (S.C.Y./P) and lint cotton yield per
plant (L.C.Y./P) in L;, L, and combined data with values 56.17, 72.03,
63.31, 77.30, 78.00 and 77.60 % for the two traits in two locations and
combined data, respectively. The same cross showed the highest positive

heterosis value for L.% in L1 with value 13.92% , boll weight (B.W). in
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L2 with value 19.04% and number of bolls per plant (N.B./P). in L; and
combined with values 61.11 and 44.43% , respectively .

For L% in L, and combined, boll weight (B.W). in L, and
combined, seed index (S.I.)in L, , L, and combined the F; cross P, x Pg
had the highest positive heterosis with value 4.70, 8.77, 15.96, 13.66,
7.39, 26.21 , 17.55 and 21.89 %, respectively . The F, cross P} x Ps had
the highest value for S.1 in L; and F; cross Ps x P¢ had the highest value
for L, with values 7.64 and 9.61% for two crosses respectively.

The amount of heterosis over better- parent (H g p. %) for yield and
yield component traits was determined from the data in first L;, second
L2 and combined data over two locations and the obtained results are
presented in Table 5 . The results showed that the F1 cross P4 x P had
the highest value and positive heterosis for seed cotton yield per plant
(S.C.Y./P). and lint cotton yield per plant (L.C.Y./P). in L;, L2 and
combined, as well as lint percentage (L%) in L,, boll weight (B.W). in
L; and combined and number of bolls per plant (N.B./P) in L, and
combined with the value of heterosis 47.59, 69.47, 57.23, 62.13, 70.41,
65.78, 10.11, 17.86, 13.15, 22.79 and 39.63%, respectively. But The F,
cross Py x Pg had the highest positive heterosis for lint percentage (L%)
in L, and combined, boll weight (B.W) in L,, seed index (S.I.)in L; and
combined and lint index (L.I.).in L;, L, and combined with the value
421, 7.45, 14.80, 9.34, 6.81, 22.36, 16.81 and 20.37. These results were
generally in agreement with the results obtained by Aher et al. (1986),
Abo-Arab et al. (1997), Raafat et al. (1998), Kosba et al. (2000), El-
Akhadar (2001), and Abd El-Bary (2003).

The estimates of general combining ability effects (gi) for all
studied traits for the parental varieties from single location and
combined data were obtained and the results are presented in Table 6.
These results showed that no parent was the best combiner for all studied
traits. It could be noticed that the parent Ps was the highest combiner for
most of studied traits in L; and combined while P2 was the best for seed

~cotton yield per plant (S.C.Y./P), lint cotton yield per plant (L.C.Y./P)
and boll weight (B.W). in L,. For number of bolls/plant P; was the best
combiner in single location and combined.

The estimates of specific combining ability effects (Siy) for all
possible combinations with respect to the studied yield and yield
component traits were obtained from the single and combined data and
the results are shown in table 7. In the first location, the results revealed
that nine out of 15 F; hybrids exhibited positive significant values for
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seed cotton yield per plant (S.C.Y./P) and lint cotton yield per plant
(L.C.Y./P), In this respect, the results also cleared that seven, five,
seven, three and six hybrids out of 15 F; hybrids exhibited positive and
in the same time , significant values of S;; for lint percentage (L%), boll
weight (B.W), number of bolls per plant (N.B./P), seed index (S.I) and
lint index (L.I.) I respectively, in the second location six , eight , zero,
three, three, four and five out of 15 F;, hybrids were positive and
significant values of S;; for seed cotton yield per plant (S.C.Y./P), lint
cotton yield per plant (L.C.Y./P), L. %, boll weight (B.W)., number of
bolls per plant (N.B./P), seed index (S.L) and lint index (L.L),
respectively.

The obtained results from in the combined data over two locations,
indicated that seven, seven , three, two , five, three and five out of 15 F,
hybrids exhibited positive significant values of S; for seed cotton yield
per plant (S.C.Y./P), lint cotton yield per plant (L.C.Y./P), lint
percentage (L%), boll weight (B.W)., number of bolls per plant (N.B./P),
seed index (S.L.) and L.I, respectively.

The estimated values of genetic parameters and heritability in
broad and narrow senses from single location and combined data overall
two locations for all studied traits are shown in Table 8. The results
revealed that the non-additive genetic variance including dominance
(o?D) were larger than those additive genetic variance (c?A) for all
studied traits with the exception of lint percentage (%) and boll weight
(B.W) in L,. These results indicated that the non-additive genetic
variances including dominance (¢”D) larger than those additive genetic
variance (c?A). Similarly the interaction o’DL was larger than those of
o?AL were.

Concerning heritability, the results indicated that the calculated
values of (h%,%) ranged from 82.01% (L;) and 64.88% (L) to 97.48%
(L)) and 96.85% (L,) for lint index (L.I.) and L.% and L.% and seed
cotton yield per plant (S.C.Y./P), respectively. In the same time, the
values of heritability in broad sense from the combined data ranged from
66.81% to 90.95% for L.% and seed index (S.I.), respectively. On the
other hand, the highest value of h’,% was 52.07% for L.% at L. These
results obtained in this investigation were in agreement with many
investigators among them Carvalho e? al. (1995), Gomaa and Shaheen
(1995), Soomaro et al. (1995), Bertini et al. (2001), El-Adl et al. (2001),
Zenia et al. (2001) singh and Yadavendra (2002) and Kumaresan et al.
(2002).
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Table 1: The result of the analysis of variance for yield and yield component traits for all genotypes obtained from the data in first
location (L,), second location (L2) and combined data over both two locations.
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—Table 2: The mean performances of parents and F, hybrids for yield and yield component traits inf fhé two locations and their
combined analysis.

S.C.Y/P. ] L.C.Y/P, 1 L% { B.W, No. B./P. | St (L1
Genotypes Ll L2 {Comb.{ LI} L2 |Comh.{ Lt L2 [Comb.i LI L2 iComb.j L! L1 |Comb.} L1 L2 |Comb.] L1 L2 {Cowb.
P, 7000 | $8.78 | 438} 2334 1900 212 { 3349} 3227) 3273} ez | 250 | 2.5 | 2687 2389 ) 2523 | 989 | 986 | 983 | 492 | 470 | 48
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_PyxPs 8628 | 6104 | 7368 ! 3125 | 2098 | 2602 | 3622 | 3447 D 3535 | 347 | 263 | 290 | 27.50 | 2337 | 2539 | 1085 | 103 | 049 | 616 | 833 | 878
P x P 2375 | 6896 | 7636 | 30.50 ! 23.51 ¢ 37.00 | 3438 | 3335 ] 3547 | 287 | 2.87 | 287 | 1931 | 2408 | 2663 | 10.5¢ | 1079 | 1067 | 602 | 556 | &7
==x b, 8521 | 77.50 | 8136 | 29,90 | 2493 | 2717 | 3434 ] 3097 | 3336 | 271 | 313 | 250 [ 3049 | 2481 | 2765 | 959 | 940 | 950 | 608 | 447 | a7
P x P, 83.42 | 7833 | 8188 | 2936 | 27.06 | 2821 | 3442 | 345¢ | 3448 | 278 | 252 | 285 | 082§ 2687 | 2888 | 977 [ 955 | 9% | s13 | S04 | 809
P, x 8446 | 6833 | 76.40 | 30.09 | 2385 | 2695 | 3560 | 3487 | 3524 | 289 | 27¢ | 282 {2037 | 217 | 2722 | 1122 | 1099 | 1141 ) 620 | s89 | 608
P x B 8104 | 6458 | 7281 | 27.9¢ | 2008 | 2000 | 348 | 3006 [ 3278 | 2m | w3 | a1 [ 2997 [ 2296 | 2ee2 | 1093 | 101 | vom | 530 | a3} sas
P x P, 7488 | 6313 | 6486 | 2646 | 2204 | 2425 | 3547 | 3492 | 3520 | 299 | 283 | 291 ] 2509 | 2243 | 2376 ] 1050 | 1099 | 1075 | €77 | 590 | ss4
., x by 89.89 | 64.17 | 76.88 | 31.86 |} 22.08 | 2697 | 3557 | 3436 | 34.97 | 2.86 | 296 | 291 | 3138 | 2195 | 2662 | 1072 | v9s | 1034 | 592 | s | ss6
| =378 77.92 | 85792 | 5792 | 2650 | 20,03 | 2327 | 3392 | .54 | 3433 | 291 | 2.7¢ | 285 | 2720 | 2103 | 2417 | 1077 | 1060 | 1869 | s53 | s | 858
—,xPs 6138 | 6792 | 6459 | 2280 | 249 | 2365 | 3718 | 3609 | 3664 | 309 | 286 | 295 | 1999 | 2378 | 29 { t10e | 999 | 1083 | 65¢ | S64 | 509
. x P 92.92 | 83.33 | 8813 | 34.29 | 2897 | 3163 | 3692 | 3 | 3sm2 { 297 { 270 ! 284 | 308 | 3128 § 3127 ] 1601 | 1062 | 1037 | S92 | Se6 | 57
==, x P 89.58 | 6771 | 7865 | 31.06 | 2377 | 2742 | 3460 | 3531 | 3486 | 290 | 294 | 292 | 31.06 | 23.47 | 27.12 | 10.63 | 1095 | 1079 | 562 | S92 | 577
| S | Y 3.427 | 28ad { 221 | 1706 | 1248 | 0.934 | 0686 | 0388 | 0357 | 0107 | o018 | 0079 | 1518 | 1.63¢ | r1or | o308 | 0236 | east | 0207 | s | 0439
L .SDap 9.295 | 7006 | 85.428 | 3470 § 2079 | 2.250 | 1.691 | 2.190 | 1.366 | 0264 | 0291 | 0.194 | 3.737 | 4.006 | 2701 | 0.752 | 0.582 | 0.470 { 0.511 | o451 | 0340

Pr 92, P3, P4, PS and Py 6022, suvin, Pima 55, (3.85, G.88 and G.70
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Table 3: The Analysis of variance and the mean squares of diallel crosses for yield and its components in the two locations and

combined.
SO.V. |af] et . Mean ol squares (M S) _

s | comb. S.C.Y./P. L.C.Y./P. L. % B.W. N. BJP. S.1. L.L
~ ' b | b [comd] o [t [Come] & | 62 Jcomb| ta | bty JComb| & | ta JComb| ta | &z [Comt| Ly | Ls |Comb.
G.CA. 3 ] l..‘“—';l.ﬂ 1325 [33.98%* | 1033  |23.79% [6.21%* [7.89°° [12.14% |0.077 [6.139 [0.192* [1299 [i1.94 [16.41 [0.644 [0340 Tl.m' 0.469* |0.654% |0.957*
S.CA. 5135 4724%% 129434 1699.4%% 178,382 137,994 199,45+ 1£.54** 1236 58700 10.095°° 10,068 |5.098%* |53.54%% [30.77% 165.24%° 10.096% 10,920 | 1.5365" |0.668°" | 0.605°* | 1.004"*
G.C.AiL| - 8 8 150.2* |- - 20.5)° |- 1% - . 0024 |- - 9,53 - g 0.210 . - 0166
SCAxL |- (18 | A 232 |- X s |- hao |- A e | X 1 | . |m 5 . 0200
Breoe  [#[00 Joese facic fose Jew s Jan fim s o jear [aee faa [ fes Juee e fum Im 013 [ons [oazs

. %% Significant & 0.05 and 0.01 lcvels of probabiity

(eyseq eqes LBy 984) SOy OUIY APV [
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Table 4: The amounts of heterosis over the mid- parcnts and F; crosses for yield and its component traits in the first location (L)),
second location (L;) and the combined data over the two locations.

S.C.Y/P. L.C.Y/P. L % B.W. No. B. /P. S.1. L.L

. H.orume% H.pome% H.apume% lnme% Heime% H.ume% H.nme%
Crosses F1.M

Lol L fcomb.| Lo | Lo Jcomb.[ bv | L2 [Comb| L+ [ B2 Jcomb} & | L2 [comb| Lt | Lo [comb [ L+ [ E2 [Comb.
Px P, 37.19°¢ [32.92¢% [ 35.62°% [49.21°% {35.28%2 | a2 5R°¢ | 3.66%¢ | 106 | a84°e | 622" | -146 | 2.52¢ [2765°* [34.73°% |3108%* | -7.20° | -5.55%% | 6.43¢* | 523° | 436 | 048
PixPs 2016° | 6.85¢ J1assec 247500 | sase 1733%0] 205 | 170 | 2330 | sa2 | 186 | 182 |1947°0] 452 [r124s50¢] 207 | 4ase | -ras | ease | -239 | 206
Pyx P, 4231%0 | 37.41° [ 35.63%° 1 85.17°¢ [ 26.72¢* [ 4244+ | 905°* | 085 | 4.09%s [1238%*| 9.31* |1085*¢ 12653001 1733°% 2239+ .280° | 030 | -1.62 J1074e°] -1.78 | 4a61*
PixPs 881° | 173 | 896 | 1596 | 440 [11.03°¢] 683°¢ | 308 | 497 |1642°*} 057 [ 7.81° | -s2se | 197 | -206 | 764°° | 130 [ 4430 [1892°¢| 596° [1263%0
Py x P 32.89%¢ | 20.55% | 31.36° [49.66%¢ [30.09°* |a3.a4°* [12.84%% | 4.70° | 8.77°¢ [ 11.67°* ] 1596*2 [ 13662 [ 18919 | 11.63% [iss1°] s24* | 0.54%¢ | 7.39°° }26.21°2 | 17.55%¢ |21 39*e
PyxP; 49.42°% 1 2696 1 28.24%% [ 3).16°% | 19.63°° [ 25.76% | 2.100 |-s.84°% | -188* [-982°¢ | 683 | -1.68 [3804%e [ 18260 | 285100 |- 148300140600 |10 a9 [ 11 8100 )21 aa0e | 165100
Pyx P, 38.98°° | 44.60°* [ 41.61° 144310 [ 45927 | 452300 | 437 | 077 | 253 |146 s.61° | 3.45° |35.59°2 1368100 |36.18% |-11.90%%] .9.86°* |.10.93%¢| -$.06° | -8.78%2 | .7.20%
P;xPs 137200 1 13.49%¢ | 13.61°0 | 19.88°* [ 15.36°* [ 17.04* ] c.19°* | 163 | 3.89% | .120 [ -5.03* | -3.10° [14.36°|19.86%¢ [ 16820 | 242¢ | 4.62° | 349° 1242 | 7.3¢°° |10.00%°
P, x Pg 39.68°¢ | 20.85%¢ | 30.64°¢ | 50.78%¢ | 12.51°° [32.20%¢ { 8.32¢¢ | 6.71°¢ | 061 |-199 424 | 091 Jar13300] 16400 J29320¢] 037 | 150 | o039 [1303ee].s7mee| 204
Pyx P, 10.82% | 12.64°° | 10.65%° | 13.95°* f1a23° 1 1406% ] 3.7 | 142 [ 230° 932« | 387 {679 (| 172 | 851 | am* | 196 | 2095 | a5t | 258 | s2¢* laon®
Pyx Py 1egate| 336 | sa3ee [ 18| 323 [o2e*s | 1wse | 030 | o7 [-20s 441° | 104 13620 036 | 740 | 137 | 600 | 2310 | au30 | 656° ] .116
P x P 22020 | 471 J13980r {23800 | 786° |16a1°0]| 193° | 326* | 2600 | sa3° | 281 | 424° |1700e°} 1m0 0200 ] 247 | uss | 2050 | ag3c | os19e | 5500
P X Ps 19.12°%123.02%¢ | -1.35 [-11.99°¢[2831°*| s.09 | 9.11%¢ | 438 [ 6.73°* {1638°* | 7.12¢ [1182°%|-20.40°¢| 14.93% | -1067% | 6.10% | 235° | 194® |2) 5800 ] ‘4aqs [.55700
Pex Py |s617°0 | 72,030 [ 63.31°¢ | 7730 {78.00** | 77.60°* | 13.9202| 3.43¢ ! 858 | 19.04> ] 500° |13.60°* {30970 |6t 1tosJaqanee] 222 | s36°e | 157 |io1iee]so0ee {1500t
Pox Pg:  [23.02% 124.28%¢ | 22.07° [28.93°¢ 1293672 129,130 | 4.09%¢ | 451° | a75°% | 3212 [12.21°%] 9.98e* {16.247¢] 11.53* [1a.99°*| a.16* | 9.61% | 6.83% |11.73%¢ ] 17000 | 14370
L.S.D 2968 | 246) | 1917 | 1219 | 1081 | 0809 | 0594 { 0769 | 0432 | 0093 | 0102 | 00s8 | 1312 { 1406 | 0954 | 0364 | 0204 | 0166 | 0um0 | 0462 | 0120
LSDgo | 7320 | 6077 | 4705 | 3005 | 20666 | 1984 | 1622 | 1.897 | 1182 | 0228 { 0252 | 0168 | 3.236 | 3469 | 2339 | 0652 | 0.504 | 0.407 | 0444 | 0.400 | 0294

LA Significant at 0.05 and 0.01 fevels of probability

P\, Py, Py, Py, Ps and Pg: 6022, suvin, Pima57, G.85, G.88 and G.70
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.Table 5: The amounts of heterosis over the better- parent and F, crosses for yield and its component traits in the first location (L)),
second location (L;) and the combined data over two locations.

\ i
S.C.Y/P. L.C.Y/P. L % B.W. No. B. /P. . S.I L.L
Crosses H.n_.,f. % Hopap % “-n.n}. % H.n,;,'. % H.n_m % “.n_;p. % ljl.m,p. %

Ll b ofcomn| Li | L Jeomn.| L | L2 [comn.| L | Lo [comb.| T | lo [Comb.| 1+ | L3 [comb| Li 1 La |Comb:

I'vxP,; 27.39+« | 33.45¢% | 30.58°* | 37.08*¢ | 31.61°0 | 38.02°* | 741°* | -1.53 | 406° | 066 | -9.40° | -5.00° | 1038 | 243300 [ 17.44% | 141800 -9.945% |-12.17¢%] 01.07 [-12.12°¢] -6.61°*
Py x Py 1936** | 331 [1207°c [1969ee| 105 [risaee] 003 | -134 | 0690 | 5000 | 486 | 4760 | 12540 ] 02 | 7000 | 248 [9s200 | 60200 | 2977 )-104400] 70900
P x Py 38.11°° | 17.02°% | 26.85%* | 48.19°° | 20.05°* | 35.56°* | 8.50°* | -a.11°° ] 209° | 9.16* | 824* | 97700 123.19°*] 6.74 [18.50°¢].5.8800 ] 252 | 4.22° | 658" |-8.4600] 093
Py x Py 239 | 034 1 167 ] 192 | 099 | 0713 | a62° | 040 | 2110 firezee) 5130 | 3ga0 g0 | <136 | 4620 | sese | 010 | 2740 {13240} 056 | 6.48°°
Pyx P 19.64°% 1 17.38°% | 18.61°% } 31.24%0 | 23,74°%  27.89°* | 9.61°¢ | 4.2)° | 7450 | 954% [1480°* a2 11e0] s71¢ | 198 | S50 | 3040 | 9.430¢ | 681t {22360 | 168102 | 2037
P x Py 18.89°¢ 1 23.17°¢ | 20.90°* { 16.25** | 15.47°2 | 15.91°° | -1.96 | 6.26* | 4.08** | -9.97*¢ | 5.03* | -267 |27.68°* | 12.72% |20.48%% |-17.61°%]-14.78%]-15.63°%|-14.33°*{-22.53°|.18.20*°
Pyx P, 35.76°0 | 32.38%% | 37.41 }38.82° | 34.60%* | 42.69** | 265* | 000 | 129 |-7.64* | -201 | -5.00° | 26.05 |34.69% |28.85%¢ |.16.07°%]-12.14%]-14.21°¢| g.23¢ |-10.16%¢] -9.1}°¢
Px X P; 4.61 11.56* 2.00 -1.86 12.36° 3.9 2.83° 0.75 1.79* -3.99 -8.05° | -6.00° | -6.13° | 14.15* 225 -3.61¢ 1.10 <133 [1091°%] 4.99° | 8.04*°
P)l?‘ 35.07°° | 9.14° 2218 [42.99°°] 020 [21.40°¢ ] 6.41°° |-867°¢ | -132 |-9.97°° | -5.03° | -767°° [34.19°*] 15.09° | 26.58** | -6.10° | -3.31* | -4.30° 322 |-15.69°%] -6.25°°
Pyx Py 406 | 033 | 232 | 463 | 208 | 346 | 068 | 1o | 12 | 033 | -208 | -roz | -rar | 19 | 353 | 3490 | 036 1920 | 20 | 225 | 017
Py x Ps 119 | 199 | 264 | 390 | 227 } a0t | 097 ] 072 | oss [aer | 29 | -toa | 032 | 045 | 000 | 147 9790056600 | 017 |-988° ]| 4.96*
Py x P 8720 | -795° | 092 | 438 [.7.23°0f 07 | 3720 | st | 158 | 300 | 486 | -3940 | 1390° § 400 | 8320 | -rot § 3900 | 2460 | 6350 | 302 | 406
Pyx Py -30.82 | 10890 | -13.77 [-25.64v¢f 15,6200 | -8.79° | 7.39¢0 | 428+ | s430° {8300 251 | s6.7° |-35.89%¢] 7.85° f-12.77s] 4240 | 320 | 036 |2022°0] 3680 |.5.39%
Py x Pg 41.59° [ 69.470% | 51.230% [ 62.13% [70.410% [6s.78°0 [ 10,0000 | 040 | 52100 7060 ] 5880 134506 | 2279 [eo.aree [30.6300 [ aogs | 2910 [ 038 [112800] a0ee [ 7.620
Py x Py 147 | 105s° ] so1e | 130 Jiz.1a00) s75° | 006 | 14a | 060 | 211 | 538° | 3550 | 038 | so8 | 187 | 3510 | 7.9900 | 56800 | 331 |104s00] eusee
LS. 3477 | 2844 | 2214 | 1407 } 1248 | 1300 | 0.726 | 0880 | 0557 | 0.13s | 0.149 | 0079 } 1.508 | 1624 | rior | 0308 | o581 | 0192 | 0207 | 0187 | 0139
L.S.D) g6, 8435 | 7016 | S428 | 3.4m | 3079 | 2289 | 1.791 [ 2.191 | 1366 | 0264 | 0201 | 0.194 | 3.738 | 4007 | 271 | 0753 | 0236 | 047 | 0511 | 0460 | 0340

*, ¢ Significant at 0.05 and 0.01 levels of probability
P,, P,, Py, Py, Psand Pg: 6022, suvin, Pima57, G.85, G.88 and G.70

(eyseq eqes ouBY 3ed) 'say OLBY APV T
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Table 6: General combining ability effects of parental genotypes for yield and yield component traits in the two locations and their
combined analysis.

' S.C.YP. | L.C.Y/P. L % ] B.W. No. B./P. S.L [ L.
| Parents U T 1, Tcomb] L | L [Comb| L | L [Comb| L | L JComb] L | Lo JComb| L | Lo [Comb| L | Lu JComb.
P] : 2840 0.252 1.543¢ | 1.203%| 0257 0478 0.24) EURLX L I A L) 0007 | -0.092°| -0.0%0°| 1 1W* (0955 1032° | 0.237*] 0208°f 0223°] 0068 | -0.246°] -0.156°
P) #14810 1348100 | 1013 | -0949° | 0826° | 0062 | 0.589° | 0465° | 0527 | 0019 | 0.105° | 0062° | 0637 | 04T 0071 | 0.181° | 0017 0.067 0073 | 0.126° | 0.100%
P 3 - £0.088 | 0302 a3 | 000 | 019 | 010 o.tu 0on 0094 | 0047 | Comst | 0053 | 0443 | 089 | 0661 § 006 | 0.107 0.082 00% | 0.3 0.002
P‘ 3.790° 0.1% -1.293° | -0.633° 0.43% 012 0.J94° | 0378 0485 | -0.050° § 0.036 { -0.043° | D84S 0378 0.08% | 0.130* | 0033 -0.082 0.024 0.103 0.064
Ps 3913°° | 0.816° |W 1.6850¢ | 0.245 0.532° | 0516° | 0.782* | 0.647° | 0.069° 0.027 0.048* | VA2N° 0.40 0.180 0.186° 0.020 0.103 | 0.232°¢ | 0.178° | 0.208°°
_l_,s 24520 § 2.534° | -2.4930 | 0225 | -1084° | -1 140 {-0.674°° | 4l | -0.545° | 00780 § 0082° | 00 | 0.2 | D46t 0387 £$026 | 0.439° 0032 | 0.175% | 0.037 | -D.108*
’S—-Ej 1.9893 1.6807 1.8280 | 08165 | 0.7246 | 07712 | 03979 | OSI84 | 0.4598 | 00621 | 0.0670 | 0.0634 | 0R792 | 0.9426 | 09094 | 0.177¢ | 0.1369 | 0.1381 0.1201 | 0.1085 | 0.1146

*, ** Significant at 0.05 and 0.01 levels of probability, respectively.
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Table 7: Specific combining ability affects (

combined analysis.

Sy) of each cross for yield and yield component traits in the two locations and their

: (YR 7 | L.C.Y/P. L% B.W. | N. B./P, 8. |  LL N
Crosses [ 1, | 1, Jcomb| L [ Lt Jcomb] Li | L [comb.] Lt | i [comb] Li | Lo [Comb | Li | Li [Comb| L | Li_|Comb.
PixP; |s225 [or0™ o™ | 3m3 | 3602 | 36887 ] 1.097 | 0524 | oant |oi19e | 0093 | 0013 | 1.523 | 42980 | 2907 | 0.841" | 0.209% | 04150 0033 | 0028 | 0.00¢
Py x Py 3496 | 0127 ] 1685 | 1.193 | 0.196 | 0695 | 0036 | 035t | 0158 | 0052 | 0006 | 0029 | 1643 | 0.156 | 0900 | 0294 | 022y | 0.034 | 0127 | -0.095 | 0016
Pix P, [14981™| 2042 {8912 | 602" | 0359 (2.201° | 0847 | 0879 | 0016 | 0055 | 0112 | 0084 | 4.604* | 0252 [ 2428° | 0206 | 0004 | 0008 Joors | 0200 | 0064
Py x Py [00% |-3840%| -1053 | 0509 | -1.210 | 0351 | 0.562 | 0264 | 0413 | 0243 | 0081 | 0081 |.1609°} 0813 [-12%6 | 04100 | 0013 | 0212 Josrsse Joosd |o211°
PixPe  [5.000 [ s7mes [ areee [ 26300 | 22550 [ 2507 {100see| 0042 [ 14290 | 0097 [0252¢ forrse [o.4s2 | 0045 o219 [0309 | 0sese | 04300 {0591%0 | 0.516° [0 5540
PrxP; | 7187 | o.uar | nas2e | 2.4m1° | 20090 | 2260° | 0.120 |-1.427° | 0654 | 0129° [ 0190 | 0.031 | 3.643° | 1.602 | 2.628¢ | -1.107° |-0.989%|-1.048¢¢] -0.544 [-0858%¢|.0 201
P;x P, 10.0997 | 9.196™ | 9.648™ | 3.120% | 35257 | 3323 | -0.280 | 0.450 | 0085 | 0055 | 0077 | 0011 ] 407" | 2411 | 3.245° | 0.244 |.0.703¢|-0.724*¢| -0.462¢ | -0.263% [.0.363*
P;x Py 2349 | 0213 | 1325 [ 1504 | 0470 | 0987 | 0.774° ) 0576 | 0675 | 0064 | 01720} 0118 | 1.148 | 1550 | 1354 | 0.30v° |0.684% | 0537 | 0.400° | 0.508° | 0.454°
PyxPg |saer ] 1020 ] 1784 | 22000 | 10880 | 0128 | 0ame |.2.006° | 0583 | 0090 | 0001 | 0040 | 2888° | 0663 | 1113 | 02 | 0092 | 0202 | 0376 | 04310 | 0028
Pyx P, 2130 | -1.948 | 2099 | 0.723 | 0464 | 0.59¢ { 007 | 0289 | 0.180 [ 0.134* { 0018 | 0076 |[.1.893°] 0.68¢ | -1.290 | G081 | 0.610° | 0346° | 0048 | 0.340° | O.194
PyxPs [amoe | 0107 | 2130 | 23040 | 0209 | 1053 | 0004 | 0481 | 0219 | 0018 | 0,095 | 0010 [ 2963 | 0303 | 1.330 | 0072 |-0as0° | 0278 | 0000 | -0.429° | 0.206¢
Pyx P 0865 | 4.424°] -1.790 | 0.143 | 0984 | -0.564 | 0416 | 0897 | 0241 | 0.0% | 0032 | 0024 | 0072 | .1.128 | 0.600 | 0247 | 0061 | 0154 | 0007 | 0.172 | 0090
PoxPs  J.man~| 3078 |.0.0780 | .600a" ] 158300 | 22060 | 1374° | 0752 | 1.063¢ | 0.212¢ | 0.0m2 | 01520 | 82227 | 0273 |-3.978° | 0.401¢ [ 0297 | 0.097 [06¢9°*] 0036 | 0.343¢
Pyx Pg | naooer|202017 ] 19.406" | 8.3220¢ | 132200 | 10220 | 2297°° | 0.567 | 1432% [y0.239% | o.ns | 1.120° [an76o+ | 7.967" | som~ | 0230 | 0224 | 0000 | 0.4290 | 02670 | 03480
Psx P | 83630 | s.604% | 7.08a | 22564 123130 | 25380 | 0038 | 0760 | 0311 ) 0047 [ 0188 | 0101 | 2613° | 0502 | 1558 | 0027 { 0.a58e | 0.236 | 0072 | 0asse | 0o
S.E 54634 | 4.5337 | 5.0208 | 22424 | 19900 | 20081 | 10028 | 14154 | 12620 | 0.170s | 0.1922 | 01795 | 24145 | 2.5008 [ 24077 | 04363 [ 0.3761 [ 0.0342 [ 0.3304 | 03308 | 03148

*, *¢ Significant st 0.05 and 0.01 levels of probability

(eyseq eqes "dUBY “3eq) 's9Y IUBY "ApY [



T able 8: The estimates of genetic parameters in addition to heritability in broad and narrow senses as-well as dominance degree for
yield and its components from two locations and their combined data.

~
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Genetic -|___S.C.YJP. LCYJP. L.% B.W. N, B./P. xR — Kl

parameters [ T, T L; [Comb] L | L [Comb| & | L JComb| L | L JComb| Lt | Li [Comb| la ] L [Comb] Li | L |Comb.
—,'A -74.24 |-S0.0 |-76.02 -ll.ﬂl‘ -6.82 |-10.04 |0.08 1.26 .02 |-0.008 lo.m 0.017 |-9.89 j-4.71 |-S.11 |-0.06 [-0.14 |-0.08%5 |.0.08 [0.012 [0.007
—’y 439.40 [268.16 [259.59 [71.98 [32.55 [39.46 [so2 031 [117 [ooss [oo13 [0 [e6a2 [22.24 [23.09 Josss o740 [o.ss [0.s30 [oesz [o.are
——y, L e | | fee [ |- Jes | Jeses | | fas [ [ Jeez | | [aoz
—p . el Jesm O s O} Jees | [ Jue | | Jees | Jore
', 30.00 [2616 [32.08 |60 [so4 [sm [is2 [2ss o3 Jo37 [o.0e7 ooz [rer a3 [s00 [oser [0.1s0 [o2e0 [0139 Jorss [orze
D .4 >10 [>1.0 [>1.0 [>10 [>10 |>00 (792 Jeso (107 [>10 Jom jin [p1o 510 [>10 [0 >0 ro |50 |64 7
[r—— 9720|9635 [ses2 |91 [osos [as1s Joras leass [eom [sas0 638 6736 lsass o6 |00 lasas lo2so [s09s [szor srse [a2e
_,u',‘ 000 [000 '[0.00 000 [0.00 000 [1.43 ($2.07 [31.12 [0.00 [40.8t }30.09 |0.00 {o.00 lo.uo 006 [0.00 |(000 [0.00 [221 1.38

(eyseg eqes dUBY 3e4) 'say "SUBY APV 'f
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