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ABSTRACT

In this study five varieties were used. These varieties were Suvin (P1), TNB
(P2}, Pima 3g (P1), G. 88 (P4) and G. 89 {Ps). The all possible crosses among the
three parental varieties to form 30 three way crosses. All genetic materials {five
parental varieties, 30 three-way crosses, 10 F; single crosses and two check
varieties) were evaluated at Sakha Agriculture Research Station. Heterosis
(Superiority) at Mid-parents, better parent, mid-F, single crosses, better Fy single
crosses, mid-checks and better check were evaluated for vield, yield components and
fiber traits.

The results of the analysis of variances of all genotypes showed highly
significant differences for all the studied traits.

For superiority (heterosis) over the mid-parents the results indicated that the
three-way cross (G. 88 x G. 89) x Pima Ss cleaned the highest positive heterosis for
boll weight (B.W) and number of seeds per boll (No.5./B.). The crass (Pima Ss x G.
88) x Suvin for seed cotton yield per plant (S.C.Y./P.) and number of bolls per plant
No.B./P. In the same time the cross (G. 88 x G. 89) x TNB was the superior and had
the highest heterosis for lint cotton yield per plant {L.C.Y./P.}). On the other hand, the
superior cross for lint percentage {L. %), lint index {L.l} and fiber strength {F.S.) was
(Suvin x G. 89) x Pima Ss. However, for 2.5% span length {2.5% S.L.), 50% span
length (50% S.L.) and uniformity ratio % (U.R.%]} the three way cross (TNB x Pima Sg)
x G. 89 was the superior and had the highest positive heterosis values (desirable).

Concerning heterosis over the better parent, the results cleared that the
crosses (G. 88 x G. 89) x TNB, (Suvin x G. 89) x Pima Sg and (G. 88 x G. 89) x Pima
S were the superior and had the highest positive heterosis values {superiority} for lint
cotton yield per plant (L.C.Y./P.), lint percentage (L. %) and number of seeds per boll
(No. S./B.). In the same time, the three way cross (TNB x Pima Sg) x G. 89 was the
highest for 2.5% span length (2.5% S.L.), 50% span length (50% S.L.} and uniformity
ratio % (U.R.%). On the other hand, for seed index {S.l.) and boll weight (B.W.) the
results cleared that the superior cross was (Pima Sg x G. 89) x TNB and the cross
{Pima Ss x G. 88) x Suvin was the superior for seed cotton vield per plant S.C.Y /P.
and number of bolls per plant (No.B./P.). However, the cross (Suvin x TNB) x G. 89
was the superior and had the highest positive heterosis values for lint index {L..}.

The estimates of heterosis (Superiority) over the mid-F1 single cross. The
results revealed that, the three way crosses (Pima Ss x G. 89) x TNB, (TNB x Pima
Se) x Suvin, {G. 88 x G. 89) x Pima Ss and (TNB x Pima Sg) x G. 88 were the superior
and had the highest positive significant heterosis (superiority) for boll weight (B.W.),
seed index (8.1.), number of seeds per boil {No.5/B.) and fiber strength (F.S.). Whiie,
the cross (Suvin x TNB) x Pima Sg was the superior and had the lowest negative
heterosis value {desirable) for fiber fineness. On the other hand, the cross (TNB x
Pima Se) x G. 89 was the superior three-way cross for 2.5% span length (2.5% S.1..),
50% span length (50% S.L.) and uniformity ratio % (U.R.%). In the same time, the
cross (Pima Sg x G. 88) x Suvin was the superior for seed cotton yield per ptant and
number of bolls per plant. Whiie, the cross (G. 88 x G. 89} x TNB was the superior for
lint cotton yield per plant (L.C.Y./P.) and lint percentage (L.%). Although, for lint index
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(L.I) the cross (Suvin x TNB) x é. 44 was the super’or ancl had {he thesl mean o{
superiority.

For heterosis over the better Fy single crosses, the results cleared that the
cross (Pima Ss x G. 88) x Suvin was the superior for seed cotton yield per plant
{S.C.Y./P.) and number of bells per plant (No.B./P.}). In the same time, the cross (TNB
x Pima Ss) x G. 89 was the highest for 2.5% and 50% span length, while, for lint
cotton yield per plant and seed index the crosses (G. 88 x G. 89} x TNP and (TNB x
Pima Sg) x Suvin had the highest positive heterosis (superiority}, respectively.

For heterosis over mid-checks, the results cleared that the three way crosses
{{Pima Sg x G. 89) x TNB, (Pima Ss x G. 88} x Suvin, (G. 88 x G. 89) x TNB, (TNB x
Pima Sg) x Suvin, (TNB x G. 89) x G. 88, (G. 88 x G, 89) x Pima Ss and (TNB x Pima
Se) x G. 8B] were the superior crosses and had the highest positive heterosis values
for boll weight (B.W), seed cotton yield per piant (S.C.Y./P), lint percentage (L.%),
seed index (S.l.}, lint index (L.1.), number of seeds per boll No.S./B. and fiber strength
(F.S.), respectively, While, the cross (TNB x Pima Sg) x G. 89 was the superior for
2.5% and 50% span length, as well as uniformity ratio %,

For heterosis {superiority) over the better check the results cleared that, the
crosses (Pima Ss x G. 89) x TNB, (Pima Ss x G. 88) x Suvin, {(TNB x Pima Sg) x Suvin
and {G. 88 x G. 89) x Pima S; were the highest crosses and had the highest positive
heterosis for boll weight (B.W.), seed cotton yield per plant (S.C.Y/P.), seed index
{S.L) and number of seeds per boll (No.5./B.), respectively. While, the cross (Suvin x
TNB) x G. 89 was the superior for lint index (L.1.} as well as, for 2.5% and 50% span
length the cross (TNB x Pima Sg) x G. 89 was the superior and had the highest
positive heterosis vaiues (superiority).

INTRODUCTION

Inbreeding depression is usually defined as the lowered fitness or
vigour of inbred individuals compared with their non-inbred counter parts,
observed in many {but by nc means all} organisms its converse is heterosis
the hybrid vigour manifested in increased size, growth rate or other
parameters resulting from the increase in heterozygosity in Fy generation
crosses between inbred lines.

Problems arise in defining fitness and vigour, so ifong as we are
discussing population of wild plants, we have the concept of Darwinian fitness
if individuals of one genotype survive to breed more than other, then that
genotype confers greater fitness. Fitness is an observed quantity that
integrates the effect of all characters that influence the ability of the plants to
line and reproduce. As natural selection can only act to increase the
frequency of an allele in proportion to the extent to which that aliele increases
fitness it was predicted (Falcaner, 1960) that the amount of heritable variance
for a trait would be inversely proportional to its effect on the plants fitness. In
other words, there would be more inheritable variance in relatively “neutral”
characters than in ones that increased the plant viability or fecundity.

Vigour is another vegue concept but to most growers it is
synonymous with rate of growth or biomass accumulation. In an annual, this
is well correlated with production of grain, flowers or fruit since these plants
maximize their investment in seed production. But a perennial may increase
its growth rate only to reinvest these resource in further vegetative
production. -
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Vigour has sometimes been used as a measure (or even a near-
synonym) of fitness in discussions of heterosis. But a plant can be too
vigorous for its own good: it can become structurally unstable and vulnerable
to destruction by on chemical stress or dependent on a higher and more
reliable supply of water nutrients than the environment can guarantee. On the
other hand, heterosis is one method to increase cotton yields that have a
stagnated in recent years. We are using heterosis to increase yield of cotton
haws long been an objective of breeders. The yield increase of hybrids over
the better parent or best commaercial cultivar (useful heterosis) has been
documented in numerous reviews (Loden and Richmond, 1951; Davis, 1978;
Meredith, 1984; Basu, 1995 and Chaudhary 1997). A review using more
recent data (Meredith, 1998) showed an average useful heterosis of 21.4%
for Fy hybrids and 10.7% for F,s5 generations.

Udayakumar et al. (1984) claimed that-raw cotton yield showed
highty significant heterosis with the mean of 222% over mid-parents. Abd El-
Bary (2003) found that the amounts of heterosis versus mid-parents were
significant for most studied traits. While, heterosis versus better-parents was
not of economical importance.

Concerning heterosis versus better-parent, Al-Zanati (1993} found
that the useful heterosis values ranged from 8.64 to 51.03% in comparison
with their respective better-parent for yield and fiber traits. In this respect
Hamoud (2000) reported that heterosis versus mid-parents and better parent
exhibited undesirable values for ali studied fiber traits. Abou El-Yazied (2004)
obtained significant heterosis values results better-parent for seed cotton
yield per plant, lint cotton yield per plant, boll weight and lint percentage.
Anther seems results obtained by Abd El-Bary (2003), Abd El-Hadi et al.
(2008), Yehia (2005), Hemaida ef al. (2006}, Abd El-Bary et al. (2008) and E}-
Mansy and El-Lawendy (2008).

MATERIALS AND METHODS

The genelic materials used in the present investigation included five
cotton varieties belong to Gossypium barbadense, L., three of these varieties
new germplasm materials, Suvin (P4} and TNB (P;) are Indian cotton varieties
and Pima Sg {P;) is American cotton variety. In addition Giza 88 (P;) was
belonging to extra long staple and as well as G. 89 {Ps) was belonging to long
staple varieties, respectively.

In the growing season 2006, the five parent (all varieties) were
planted and mated in a half diallel crosses to obtained ten F, single crosses.
The parental varieties were alsc self-poliinated to obtain encugh seeds for
further investigation.

In 2007 growing season, the five parents and their ten single crosses
were planted and mated in three-way crosses to obtain 30 combinations. In
the same time the five parents were planted and mated in a half diallel cross
" to obtained ten F, crosses gain.

~ In the growing season of 2008, all genetic materials obtained form
hybridization and their parents as weil as to G. 86 and G. 89 x G. 86 used as
checks (five parents, ten single crosses, 30 three way crosses and two
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ckeckss were eva'ualed !n experlmenlal at ga|<|1a Agr:cuuure nesearch
Station. The experimental design used was a randomized complete blocks
design with three replications as outlined by Cochran and Cox (1957). Each
plot was one row of 4.0 m long and 60 cm in width. Hills were 40 cm apart
and were thinned to keep constant stand of one plant per hill at seedling
stage ordinary practices were followed as usual for the cotton field.

The data were taken for eight plants from plot and data were
recorded on the following fraits:
A Yield and yield component traits:
Boli weight {B.W).
Seed cotton yield per plant {S.C.Y./P).
Lint cotton yield per plant (L.C.Y./P).
Lint percentage (L.%).
Number of bolls per plant (No.B./P).
Seed index (S.1.).
Lint index {L.N.
Number of seeds per boll (No.S./B.)
Fiber traits:
Fiber strength (F.S.).
Fiber firmness (F.F.).
2.5% span length ( 2.5% S.L.).
50% span length (50% S.L.).
Uniformity ratio % (U.R.%).
The heterosis (superiority) were determined for 30 three way crosses
by comparing their average overall mean as all by the average mean of the
two parents (mid-parents) as well as the mean of the best one (better parent).
in addition the comparison between F, hybrids and by the mid-checks and
better check. The values of superiority (heterosis) could be estimated from
the following equations.

H{T. MP) % = ——— x 100
M.P".

MEON_@DENSORLN=

T
H(T.BP)% =

— X 100
T -M.F.'l
H{T. MF{) % = ———x 100
M.F’
T -B.F.‘l
H(T.B.F{})% = — x 100
B.F
i
"-M.ch’
H(T.M.ch.)% = x 100
M.ch
- ‘-B.ch'
H(T.Bch)%= " x 100
.c
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The significance of superiority (heterosis) values were determined
using the least significant difference value (L.S.D.) at 0.05 and 0.01 levels of
significance according to Steel and Torrie (1880).

The procedures of diallel analysis was described by Griffing's
methods (1956). The theoretical aspect of triallel analysis has been illustrated
by Rawling and Cockerhan (1962) and ouf fined by Singh and Chaudhary
(1985).

RESULTS AND DISCUSSION

The analysis of variance for all genotypes for vield, yield components
and fiber traits were made and the resuits are presented in Table 1. The
results revealed that the mean squares of genotypes were highly significant
for all the studied traits. The mean square of replications were non significant
for most of studied traits with except lint percentage; seed index and number
of seeds per boll. This resuit could be concluded that the choice of suitable
genotypes was very important to introduce high yielding crosses.

The amounts of heterosis over mid-parents in 30 three way crosses
for vyield, yield components and fiber traits {Hrups) were calculated and the
results are presented in Table 2. The results indicated that the cross (G. 88 x
G. 89) x Pima Sg was the highest positive heterosis value for boll weight
(B.W.) with the mean heterosis value of 31.83%.

The same crosses showed the highest positive heterosis value for
number of seeds per boll (No.S./B.} with the heterosis value of 53.75%.

For 2.5% span length, 50% span length and uniformity ratio (2.5%
S.L., 50% S.L. and U.R.%). The three way cross (TNB x Pima Sg} x G. 89
had the highest positive heterosis values with the mean of 13.50, 17.15 and
3.28%, respectively.

The amount of heterosis over the mid-parents for seed cotton yield
per plant (S.C.Y./P), lint cotton vield per plant (L.C:Y ./P}, seed index (3.1} and
number of bolls per plant (No. B./P.} were calculated and the results cleared
that, the crosses {(Pima S x G. 88) x Suvin, {G. 88 x G. 89) X TNB, (Pima Ss
x G. 89) x TNB and (Pima S x G. 88) Suvin and had the amount of heterosis
values 65.68, 40.73, 31.39 and 47.89%, respectively.

For lint percentage (L. %) and fiber strength (F.S.} the three way
crosses (Suvin x G 89) x Pima S; had the highest positive heterosis with the
mean values of 8.82 and 60.25%, respectively. On the other hand, the cross
(Suvin x G. 89) x TNB had the highest heterosis for lint index {L.i.} with the
mean value of heterosis 38.12.

These results were generally in agreement with the result obtained
by Udayakumar et al. (1984), Basu (1995), Meredith (1998), Abd El-Bary
{2003), Abou El-Yazied {2004} and Abd El-Hadi ef al. (2005).

The amounts of heterosis for all studied traits over the better-parent
{Hrspw) were calculated and the results are presented in Table 3. The
amount of heterosis versus better parent for boll weight (B.W.) showed 11
three-way crosses exhibited significant positive values of heterosis.
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Table 1: The result of the analysis of variance for yield, yield components and fiber traits for all genotypes.
2.5% | 50%

S.v. df. | BW [S.CY./PLCY.JP] L % 5.1 L.l [No.B./PNo.S./B| F.F. | F.S. S.L Si U.R. %
Replications‘ 2 0.072 | 72.29 | 19.47 | 3.135*12.293*|0.2123| 12.93 (25.275* 0.057 | 0.234 | 1.086 | 1.664 | 0.368
Genotypes| 46 |0.192**[467.30**| 64.66** |4.605"*|1.597**|0.544* 57.072*"| 17.95** |0.213**| 0.646**|3.622** | 2.954** | 3.851**

Error 92 (0037 | 87.91 | 1227 | 098 | 0.21 | 0.293 | 12.85 | 2.557 | 0.126 | 0.279 | 1.052 | 1.507 | 1.437

*, ** Significant at 0.05 and 0.01 levels of probabllity, respectively.
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Table 2: The amount of heterosis over the mid-parents for yield, yield components

way crosses.

and fiber traits in 30 three-

Three-way crosses BW S.C.YJPIL.CY/P| L % S L). [No.B.P.JNo.S./B.] F.F. FS5. [25%SLB0%SLIUR. %
KSuvin x TNB}) x Pima Sq 21.72*| 998 16.78 | 6.65 [10.95" [23.23**| 9.13 |27.79"| 9.67 4,35 | 5.85" 5.08 -0.66
xG.88 |24.69'*|36.44" | 20.84" | 443 1.81 -5.11 792 |3261 {2389 396 | 675 | 678" 0.00

x G. 89 .26 | -17.24 |-52.40**| 7.68** | 13.28"* | 27.81** | -20.62 | 8.94 11.73 | 0.40 [ 9.99* |13.21*"| 2.82"
KSuvin x Pima Sg) x TNB 18.14" 1 10.67 | 11.20 118 l1963* 2221~ | 627 [3646™ | 16.05* | -067 | 8.8 | 8.92* { 0.60
xG. 88 [2593 | 14.65 | 16.47 152 |19.25* | 21.08* | -9.70 |46.09* |27.59*|-7.21* | 9.78* |11.36" | 1.52

xG. 89 |1282"1 027 0.28 013 | 1969 |20.25* | -15.76 |37.75" | 12.93 | -2.32 2.65 222 | 046
(Suvinx G. 88) xTNB 1.99 12.15 | 13.24 1,30 ]14.51** | 16.90" | 10.25 | 18.34*"| 18.09" | -0.67 1.57 1.81 0.186
x Pima SJ 8.60 -3.20 | 496 | -1.59 1.64 -0.59 | -11.26 | 13.66 | 16.53* | 0.54 291 145 | -1.42
xG.89 |12.83 | -2001 | -1380 | 7.81* | 4908 |1B.56' [-33.11"*] 14.99* | 19.83** | 4.66 | 5.61™ | 6.00* | 0.48
(Suvinx G. 89) xTNB 1.17 2.99 2.47 -0.26 | 10,32 | 9.90 .3.57 | 14.12* | 17.32* |34.41] 6.54* | 8.02*" | 1.37
x Pima Sd 20.44** | 11.42 | 21.25 | 8.82* | 20.16"* | 38.12** | -12.26 | 33.67"* | 17.82* |60.25"") 1.10 358 | 230"
. . xG. 88 | 10.94* | 34.77* | 3527+ | 017 }14.94* | 15.23* | 14.36 | 29.62* | 16.95* | -3.33 | 7.98™ | 867 | 1.02
_KTNB x Pima Sy) x Suvin | 1563 132.33°" { 35.58" 2.8% |29.00** [ 34.88* | 14.04 [35.07""; 180" 2.63 1.45 1.49 0.05
xG 88 |17.03+| -18.69 | -1567 | 3.86* | 23.13** | 30.37** -30.94"*| 41.93* | 17.97* [12.37*| 573" [ 595 0.24

xG. 89 275 8.87 10.05 135 [27.86" |30.64* | 112 |30.05] 1227 | -0.20 | 13.50* ; 17.15" [ 3.28"
kTNB x G. 88) x Suvin 6.82 11.97 | 12.25 0.60 544 6.43 a58 | 14.23* [ 24.76™ | -4.76 | 6.04* | 667" 0.67
x Pima 84 1741 [ 4.18 7.26 3.22 }2230" 2817 | -11.71 | 41.64* [212.80**| 0.64 | 10.72" 111,15 042

x G. 89 4.98 4.86 | -12.07 | -9.11* | 1543* | -0.75 |} -13.74 }28.05"*| 7.80 |[9.81™ | 7.56" | 7.25' } -0.30

(TNB x G. 89) x Suvin {17.68" ] -0.15 2.14 248 |11.00" | 1543* | -19.49 | 18.80*" [ 19.27"* | -3.87 2.87 2.82 -0.06
x Pima Sg 10.66* | 6.21 7.99 1.77 2371 | 27.02* | -8.43 }3592* ) 13.85" | -3.24 5.32* 591 0.58
xG. 88 |18.09* | 53.91™ | 13.71 1.79 {21.14** | 24.30" | 2386 |21.55" | 17.53" [11.63**| 7.03** | 7.72"* | 0.64

{Pima Ss x G. 88) x Suvin | 10.91* | 65.68**{ 15.24 | -1.88 |23.82"' |20.20" |47 89" } 35.14™" 3357 { 319 25 1.70 | -0.75
x TNB 1207 | 7.14 7.53 061 [23.25 2377 -4.42 |3861( 11.72 [ -1.78 [ 471 376 -0.86

xG.89 (24781 957 7.72 -166 | 7.81° 467 | -16.48 |22.42*'| 15.69* {10.11**| 3.53 314 -0.46
KPima Se x G. 89) x Suvin 7.38 1.77 7.3 549" [ 19.46° | 30.34** | -10.15 | 26.88* | 31.32** | 0.87 | 10.21™* [ 12.15"¢ 1.66
x TNB 2790~ | 206 | -2.94 | -0.062 | 31.39* [ 30.00* [-27.20** [ 41,10 | 11,22 | -1.72 | 9.09* [10.23™ [ 1.05

xG. 88 | 1057 | -2.26 0.32 253 |[22.05'|26.63"* ] -15.50 | 33.75*" | 20.70** | -3.45 3.80 3.48 -0.27
(G.88xG.89) xSuvin 1283|2322 {2510* | 153 |12.99"| 15.78" | 4.01 |2B8.83" | 3047 208 | 635" | 7.70° 1.30
F x TNB 20.67* | 31.84 | 40.73** | 6.89*" | 7.70" |19.81*| 361 [24.56*"} 15.69" | -3.04 2.60 1.54 -0.88
x Pima Sd 31.83** | -22.04* { -23.79* | -2.43 [19.64** | 14.69 |-43.50*"|53.75* | 1341" | 5.21 8.73* | 939" | 0.58

L.S.D. 0.05 0254 | 1242 | 4.640 | 1.309 | 0608 | 0.717 | 47747 | 2118 | 0471 | 0.699 | 1.359 | 1.625 | 1.588

L.S.D. 0.01 0.337 | 1645 | 6.446 | 1.734 | 0.805 | 0.950 | 6.288 | 2.806 | 0.624 | 0.926 | 1800 | 2.153 | 2.103

< *" Significant at 0.05 and 0.01 levels of probability, respectively.
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Table 3: The amount of heterosis over the better parent for yield, yield components

and fiber traits in 30 three-

Way Crosses.
Three-way crosses BW |SCY/PLCYHP) L. % 8. L. |No.B.P.[N0.S./B.| F.F. F.S. [2.5% S5.L.50% S.L/|UR. %

KSuvin x TNB) x Pima 54 16.84** | 0.73 8.68 35 -3.13 9.64 -5.03 | 13.00 [ 30.34**) 3.69 4.21 374 | 160
: xG. 88 |15.12* | 27.03* | 20.11 | -7.79" | -3.64 | -9.31 -B.22 120.78*"{ 47.24* | 3.30 352 195 | -1.51

x G, 89 -3.44 | -25.87 |-57.15*"| 5.45° 455 |22.00**|-35.33**| 3.45 |'37.93""| -070 | 867" [11.44™} 219

(Suvin x Pima S,) x TNB 1340° | 1.37 3.49 -1.80 4.44 8.73 | -20.59 |20.67**|37.93"* | -1.30 | 651" 7.52° | -0.35
xG.88 11555 345 7.87 -3.58 5.35 621 | -19.21 |20.32** | 47.24* | -7.98 | 7.22* | 732" | 0.20

xG. 89 9.89 -8.64 | -9.80 ) 1445 | 293 400 [-27.90*{ 18.79" | 35.52** | -3.50 217 157 | -1.49

(Suvinx G. 88) xTNB -5.84 441 4.76 -2.26 | 838" | 11.72 | -6.23 779 140.34*| 130 | -1.50 279 | -1.35
xPimaSq -0.35 | -12.66 | -11.98 | -6.54*" |-10.20**| -1.45 | -20.60 | -6.15 |34.48* | -0.30 0.51 -2.23 | -2.70*

. xG. 89 565 |[-29.41"|-22.81 | 3.30 -2.02 | 1052 |-41.98*| 222 [43.79"{ 3.92 361 230 | 111
(Suvinx G. 83) xTNB -103 | 775 | -7.78 | 233 1.82 491 | -21.43 | 837 (4483 | 170 5.26" 6.32 0.74
' % Pima 84 17.31**] 1,52 .10 } 7.10" } 3.33 19.45 | -24.91* | 15.28* | 41.38" ) -7.28 0.2 292 1.25

xG. 88 3.69 18.93 | 2097 | -4.02 7.27 741 -0.81 1y 15.22* | 40.37**| -3.72 | 9.22" 4.88 ;] -058

KTNB x Pima Ss) x Suvin | 11.00* | 21.21 | 26.18* | -0.21 |12.63"*| 20.00" | -0.78 | 19.44* 140.34**| 1.00 0.12 0.18 | -0.90
x G. 88 550 | -2241 | -16.23 | 0.03 [12.10*| 12,24 [-35.69""} 20.00" | 20.45"* [11.67**] 211 1.50 | -0.53

xG. B9 -1.72 4.67 6.16 -0.94 [ 17.0" | 15.20" | -10.01 | 15.23 | 19.61* | -0.60 | 11.67** | 15.71**| 2.77*

(TNB x G. 88) x Suvin -1.37 | 4.24 3.84 -293 | -0.20 172 | -11.91 ] 404 [48.28*] -530 283 1.85 | -0.85
xPima Sq 5.84 -0.58 6.54 -060 | 1.34™ | 10.34 | -17.78 | 19.76* | 25.21**| -0.30 | 6.92* 649 | -0.35

x G, 89 -3.44 } -11.26 | -15.63 |-11.71*" 1 11.23"* | -845 |-22.25'| 17.00" | 14.85" | 9.70* 433 290 | -1.35

(TNB x G. 89) X Suvin | 15.12** | -10.57 | -8.06 0.35 253 10.18 [-34.41**| 12.852 | 47.2** | -4.70 1.64 1.21 -0.67
x Pima Sq 5.84 2.11 4.18 -0.54 [13.30°* | 12,01 | -18.51 | 20.423* | 24.29" | 4.59 362 4,60 0.08

x G, 88 859 [43.56* ) 9.10 -1.12 116.74™ | 1466 | 11.64 63 (25211 11.00*} 3.852 335 | -042

(Pima Se x G. 88) x Suvin 1.77 | 4949 | 673 |-6.83" | 9.39" 4.66 |32.31" ] 18.27* [54.14"" | 1.99 .12 -1.99 1} -2.04
x TNB 1.03 2.25 6.81 -3.4% [1220**| 855 | -11.00 | 17.19* | 14.85 | -2.58 111 -0.59 | -1.62

xG,. 89 1478 220 335 | -4.46° 3.89 -3.45 |-24.72* ) 7.08 |23.25']|10.00*| 042 -1.05 | -1.51

(Pima Se x G. 89} x Suvin 4.59 <127 | -3.47 3.81 27 12,73 |-23.10° | 14.31 [ 57.59* | -0.30 | 9.69* [11.44*| 0.62
x TNB 22.34*{ -584 { -637 { -0.79 |{20.34*"| 1463 |-3522°*) 34.21** | 18.49* | -299 | 7.37** | B8.88" | 055

xG. 88 2.14 -7.33 | -3.80 | -1.95 | 940 6.03 | -2036 | 533 |25.21"*] 4.29 | 1.741 0.21 -1.11

(G. 88 x G. B9) . x Suvin 5.65 8.74 11.87 | -2.73 5.45 7.83 -9.78 | 19.63* | 56.21* | 1.91 4.33 394 -0.30
x TNB 11.00" | 22.97* | 35.0** | 3.84 3.78 1052 | -6.61 | 22.19* | 23.25" | -4.30 | -0.48 2568 | -1.93

x Pima Sq4 21.79" | -26.08"* |-26.92**] -6.70** | 7.27 -3.97 |-46.75°"| 35.78* | 17.65" | 3.99 6.23* 5.93 -0.27

L.5.0. 0.05 0312 | 1521 | 5683 | 1.604 | 0.745 | 0.B78 | 5816 | 2595 | 0.576 | 0.856 | 1.663 | 1.991 | 1.945

L.S.D. 0.01 0413 | 2015 | 7.528 | 2124 | 0987 | 1163 | 7.704 | 3437 | 0763 | 1134 | 2.203 | 2,637 | 2577

*, ** Significant at 0.05 and 0.01 levels of probability, respeclively.
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In the same time, the cross (Pima Sg x G. 89) x TNB gave the highest
positive heterotic (superiority) value of 22.34%. On the other hand, heterosis
value for seed index (S.I) was the highest value for the same cross with
positive heterosis value of 20.34%.

For seed cotton yield per plant (S.C.Y./P), and number of boils per
plant (No.B./P.). The results indicated that four and one out of the 30 three
way crosses showed significant positive heterosis values from the better
parent and the cross (Pima Sg x G. 88) x Suvin showed the high hest positive
significant heterosis of 49.49 and 32.31% for the two traits, respectively.

With regard to lint cotton vield per ptant (L.C.Y./P.). and number of
seeds per ball (N0.S./B.) two and 17 crosses had disables positive heterosis
values versus better parent and the highest mean values for the two traits
were the crosses (G. 88 x G, 89) x TNB and (G. 88 x G. 88) x Pima Sg with
the mean values 35.0 and 35.78% for the same traits of the two crosses,
respactively.

Conceming lint percentage (L.%), the resuits of heterosis versus
beiter-parent revealed that two out of 30 the three way crosses gave
significant and positive heterosis and the cross (Suvin x G. 89) x Pima S4
showed the highest positive heterosis of 7.10%.

For lint index {L.1.) the results showed that the cross (Suvin x TNB) x
G. 89 showed the highest positive significant heterosis values versus better
parent with mean vaiue of 22.00%.

The amount of heterosis (superiority) versus better parent for fiber
strength {F.S) showed four out of the 30 three-way crosses exhibited
significant positive values of heterosis, and the cross (TNB x Pima S5} x G.
88 gave the highest vaiue of 11.67%.

For 2.5 % span length {2.5% S.L.), 50% span length (50% S.L.) and
uniformity ratio (U.R.%) the results indicated that 10, 6 and 1 out of the 30
three way-crosses showed highly significant positive heterosis over the better
parent and the cross (TNB x Pima Sg) x G. 89 showed the highest positive
significant positive heterosis for the three traits with the mean values of
11.67, 15.71 and 2.77%, respectively. These results were in agreement with
the results obtained by Uajakumar et &l {1984); Al-Zanati (1993), Hamoud
(2000); Abd El-Bary (2003); Yehia (2003) and El-Mansy and El-Lawendy
(2008). _

The amounts of heterosis for yield, yield components and fiber traits
over the mid-F, single crosses in three-way crosses (Hrur %) were
estimated and the results are presented in Table 4.

The amount of heterosis versus mid-F, single crosses for boll weight
(B.W.), seed cotton yield per plant {S.C.Y./P.) seed index (S.l.) and number
of seeds per boll {No.S./B.} showed 13, 20, 18 and 17 out of the 30 three
way-crosses exhibited significant positive values of heterosis. In the same
time the crosses (Pima Ss x G. 89) x TNB; (Pima Sg x G. 88) x Suvin; (TNB x
Pima Sg) x Suvin and (G. 88 x G. §9) x Pima Sg gave the highest positive
heterosis for the above four traits, respectively with the mean heterosis
vaiues of 24.48, 93.56, 16.02 and 20.79%, respectively.

5931



ZE6s

Table 4: The amount of heterosis over the mid-F, singie crosses for yield, yield components and fiber traits in 30
three way-crosses.

Three-ways crosses BW_ [SCY./PILCY/R| L % S L. No.B.JP. | No.S5./B. F.F. F.5. |25%S.L{50%S.L! UR. %
Suvin x TNB) x Pima 54 | 18.83*" | 30.43* | 3257 177 -0 2% 2.55 31.43* 12.73" -12.09* 359 1.39 011 115
x G B8 17.13*" | 56 57 | 46 51 -6 28*° 073 -10 54 31 a9° 20.50*" -0.70 289 an 351 -0.21

x G 89 -1.75 -0.57 -44 86 367 7.70 14.12* 017 3.21 -6.88 -1.10 582 8.00* 202
Suvin x Pima S,) x TNB 15.38* | 31.25* 26.24* -3 46° 7.60° 1.70 1289 20.39"* -6.68 -1.39 3.62 3.75 011
x G. 88 14.34** | 33.94*" | 31.35* -2.00 853 4.76 16 09 20.04** -0.70 -8.07" 42" 8.96°" 1.52

x G. 89 8.74" 22.55 16.07 <514 6.04* -272 11.28 18.52** -8.60 -3.69 -0.51 -1.56 -1.03

kSuvin x G, 88) xTNB 420 28.69° 27.78° -0.66 11.65** 10.20 34 74 7.54 -5.35 -1.69 -1.33 -1.31 -0.05
x Pima Sg -1.40 13.08 7.18 501" -7.49° -14.83" 14.09 -6.37 -8.30 0.40 0.69 074 -1.42
x G. 88 4,55 531 -0.80 4.99* 0.94 9.01 -10.44 1.99 -3.02 2.89 3.80* 386 019
Suvin x G. 89) x TNB 0.70 23.74 18.68 -3.98° 489 -1.87 21.28 8.12 -2.33 1.29 2.50 3.05 058
x Pima Se | 16.08** [ 36.18** | 40.39" 3.09 645" 11.73* 1592 | 15.81 -4.65 -7.37 -2.02 0.25 172"
xG. 88 280 59.54* | 55.67" -2.45 10.51* 595 5311 | 14.95" -5.35 -4.68 612" 6.48* 073

KTNB x Pima Sa} x Suvin 12.94* | 56.94** | 53.91"* -1.90 16.02** 12.24* 37,31 | 19.16" -5.35 0.0 -2.83 -3.33 -0.45
xG. 88 7.34 0.46 218 1.66 801" 10.71 -7.59 14.60° 000 | 1155 229 3.04 078

x G. 89 0.00 40.40** | 36.62*" -2.61 9.05* 4.42 3890 10.05 -0.70 -0.70 .74 1215 | 3.24*
KTNB x G. 88) % Suvin 0.35 28.449* 26 66" -1.35 2.81 0.34 26,58 a0 0.00 -5.68 301 3.40 046
x Pima Ss 7.69 28.73" 2996 1.03 7.28° 8.84 18.14 14.37* 3.95 -0.40 i 811" 0.96

x G, 89 -1.75 19.04 8.57 -10.26** 7.18* -9.69 20.02 11.74* -4.66 9.28°° 452* 4.46 0.05

TNB x G. 89) x Suvin 7.3 19.97 1831 -1.35 562 306 1.25 12.56* -0.70 «5.08 -1.03 -1.91 %] -0.83
x FPima Sy 7.69 36.97* | 34.06"* -2.22 5.52 1.53 25.78 15.01'" 0.70 -4.68 0.80 1.28 0.54
xG. 88 10.49* | 92.57* | 40.39** 0.50 12.49** | 13.10* | 72.33* 6.07 395 | 10.56* 4.01* 492 0.89

{Pima Sy x G. 88)  x Swvin 0.70 83.56°" { 29.96°* | -5.30*" | 12.70" 3.23 80.13* 11.04 395 1.88 0.30 -0.50 0.75
x TNB 2.80 32,38 | 30.28" -153 8.12" 510 27.90 11.92* 4,65 -2.69 1.30 0.92 0.33
xG. 89 16.78** | 37.09** | 33.00"* -2.90 0.10 4.76 16.20 6.83 2.33 9.56"* 0.60 0.46 0.21
fPima Sy x G.88)  x Suvin 3.50 24.30* | 24.22* 0.08 5.83* 544 1871 917 6.28 -0.40 6.81** 8.00 1.08
x TNB 24.48°* | 26.317° 20.45 -4.51* 12.07* 361 0.00 19,30 -1.63 -3.09 4.52" 552 .01
xG. 88 0.00 24.31 23.79° -0.34 541 4.59 2293 5.08 3.85 -4.38 1.680 1.74 .| 019
G. 88 x G. 89) x Suvin 4.55 4587 | 43.96*" -1.13 8.64* 6.46 39.25" 14.25° 5.38 0.90 4.62° 5.52* 1.01
x TNB 12.84*" | 64.95* { 73.76"" | 554" 000 9.01 44.15* 8.70 233 -4.68 -0.30 -1.10 -0.63
. _xPimaSy | 18.23** | -0.85 -5.96 ST 3.33 -5.27 -17.80 | 20.79* | -233 388 £.42 7.54* 1.05

L.S.D. 0.05 0.230 11.28 4.214 1.190 0552 0652 4.314 1923 0427 0.636 1.234 1.476 1.443
L.S.0.0.01 0,305 14.94 5.582 1.577 0732 | 0863 5714 2 548 0.566 0.842 1.634 1.956 1.911

= ** Significant at 0.05 and 0.01 levels of probability, respectivaly,
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For lint cotton yield pier plant {L.C.Y./P) and lint percentage (L. %).
The results indicated that 20 and 4 out of the 30 three way crosses showed
positive heterosis values from the mid-F, single crosses and the cross (G. 88
x G. 89) x TNB showed the highest positive significant heterosis for the two
traits with the mean vaiues of 73.76 and 5.54%, respectively.

With regard to lint index (L.I.) 4 three-way crosses had desirable
heterosis versus mid F; single crosses and the cross (Suvin x TNB) x G. 89
had the highest value with the mean of 14.12% for the same trait. On the
other hand, the crosses (Pima Sg x G. 88) x Suvin and (TNB x Pima Sg} x G.
88 had the highest positive heterosis values for number of bolls per plant
(No.B./P.) and fiber strength (F.3.) with the mean values of 90.13 and
11.55%, respectively.

Concerning 2.5% span length (2.5% S.L.); 50% span length (50%
S.L) and uniformity ratio {U.R.%) the resulis revealed that 12, 9 and 3 out of
the 30 three-way crosses gave significant and positive heterosis values
{desirable) and the cross {TNB x Pima S;) x G. 89 showed the highest means
for all above traits with the mean of heterosis values of 8.74, 12.15 and
3.24%, respectively. On the other hand, the cross (Suvin x TNB) x Pima S;
had the lowest negative heterosis (desirable) value for fiber firmness with the
mean value -12.09%. These results were in common agreement with the
resuits obtained by many authors among them, Abd El-Bary {2003); Yehia
{2005), Hemida et al. (2008), Abd El|-Bary et al. (2008) and El-Mansy and El-
Lawendy (2008).

The amount of heterosis values over the better F; single crosses
(Hr e r %) for vield, yield components and fiber traits were determined and the
obtained results are presented in Table 5. The results showed that the cross
(Pima Sg x G. 88) x Suvin had the highest posilive heterosis values
(desirable) for seed cotton yield per plant (S.C.Y./P.) and number of holls per
plant (No.B./P.) with the values of heterosis 46.14 and 49.19%, respectively.
On the other hand, the cross (G. 88 x G. 89) x TNB had the highest positive
heterosis (desirable) and significant for lint cotton yield per plant (L.C.Y./P)
with the mean value of 31.55%. While, for 2.5% span length (2.5% S.L.) and
50% span length (50% span length) the results cleared that the cross (TNB x
Pima Sg) x G. 89 had the highest heterosis and desirable with the mean
values of 5.87 and 9.28%, respectively. In the same time, the cross (TNB x
Pima Sg) x Suvin had the highest heterosis value and significant for seed
index (S.l.) with the mean value of 12.17%. These results were generally in
agreement with the results obtained by Davis (1978); Al-Zanati (1983) and
Abd E!-Bary (2003).

The amounts of heterosis (superiority) for all studied traits over the
mid-checks (H rmen %) were calculated and the results are presented in
Table 6. The amount of heterosis versus mid-checks for boll weight (B.W.),
seed cotton vyield per plant {S.C.Y./P.). Lint percentage (L.%), seed index
{S.L.), number of seeds per bolt {No.5./B.) and fiber strength (F.S.) showed
12, 2, 2, 27, 29 and 4 out of the 30 three way-crosses, showed positive and
significant heterosis values (desirable) and the crosses (Pima Sg x G. 89) x
TNB, (Pima Sg x G. 88) x Suvin, (G. 88 x G. 89) x TNB; (TNB x Pima Ss) x
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Suvin; (G. 88 x G. 89) x Pima 5 and (TNB x Pima Sg) x G. 88 had the
highest heterosis values for the above traits, respectively with the mean
values of 24.04, 28.53, 4.41, 24.58, 37.50 and 9.80%, respectively.

Concerning lint index (L.i.) the results of heterosis versus mid-checks
revealed that 9 out of the 30 three way crosses gave significant and positive
heterosis and the cross (Suvin X TNB) x G. 89 showed the highest positive of
heterosis with the mean value of 19.82. On the other hand, the cross (TNB x
pima Sg) x G. 89 showed the highest positive heterosis for 2.5% span length
{2.5% S.L.), 50% span length {50% S.L..) and uniformity ratio (U.R. %) with
the mean values of heterosis 11.16, 13.55 and 2.23%, respectively,

These resuits were in agreement with the results obtained by Abd Ei-
Hadi et al. (2005), Yehia (2005), Hemid et al. (2006), Abd Ei-Bary et al.
(2008), and El-Mansy and El-Lawendy (2008).

The amount of heterosis over the better check in 30 three way-
crosses for yield, yvield components and fiber traits were calculated and the
results are presented in Table 7.

For boll weight {(B.W.), the results showed that the cross (Pima Sg x
G. 89) x TNB showed the highest significant heterosis versus better check
with the mean value of heterosis 23.61%. On the other hand, the cross (Pima
Ss x G. 88) x Suvin had the highest positive heterosis (desirable) for seed
cotton yield per plant (S.C.Y ./P.) with the mean of 26.13%. In the same time,
the cross (TNB x Pima Sg) x Suvin had the highest and significant positive
heterosis with the mean of 19.76% for seed index (S.1.).

With regard to number of seeds per boll 22 crosses had desirable
heterosis versus the better check and the cross {G. 88 x G. 89) x Pima S4
was the highest cross and had the highest positive desirable heterosis with
the value of 30.80%. On the other hand, the cross (Suvin x TNB) x G. 89 had
the highest heterosis value (desirable) and significant for lint index (L.} with
the mean of 19.40% for the above trait. In the same time for 2.5% span
length (2.5% S.L.) and 50% span length (50% S.1} the cross (TNB x Pima Sg)
x G. 89 was the highest cross and had the highest positive desirable
heterosis with the mean values of 10.41 and 12.70%, respectively.

These results were in agreement with the results obtained by Abd El-
Hadi et al. (2005), Yehia (2005}, Hemida et al. (2006), Abd Ei-Bary et al.
{2008) and El-Mansy and El-Lawendy (2008).
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Table 5: The amount of heterosis over the better F, single crosses for yield, yield components and fiber traits in

30 three-way crosses.

Three-way crosses BW B.CY/WLLCYHR| L. % S.) L.I.  |No.B./P.INo.S./B.| F.F. F.8. [25%S.L|50%S.L|UR %
{Suvin x TNB) x Pima Sg 272 -1.52 0.36 -1.08 -3.52 -5.19 3.13 . -4.74 -5.50 -2.80 -1.28 -2.45 -2.44*
xG. 88 1.21 18,22 16.92 -8.90"* -4.02 -17.30" 349 1.83 6.75 -3.46 097 0.86 -1.51
xG. B9 1511 | .24 92" | .58.26"* 0.77 412 5.50 -21.67 -12.78" 0.00 -7.20 302 5.24 0.70
Suvin x Pima Ss) x TNB -0.30 0.9 -4.43 -6.15** 4.02 -5.87 -11.41 1.73 0.00 -7.48 0.8s8 1.10 -1.19
xG. 88 -1.21 1.13 -0.56 -4.74* 4.93 -3.14 -8.91 1.43 6.75 -13.74" 4.58 6.18 0.20
xG. 89 -6.04 -7.47 -12.13 -7.79** 252 ~10.06 1267 0.15 -1.75 -9.63* -3.14 -4.07 -2.32*
KSuvin x G. 88) x TNB -17.220 -2.84 -3.26 -3.44 7.95* 1.89 573 913 1.75 -7.76 -3.03 -3.83 -1,35
x Pima Sz | -14.80*" | -14.62 -18.86 -7.67* | -10.56*" | -21.07** | -10.47 } -20.88* -2.80 -6.54 -1.97 -3.28 -2.70*
xG. 89 -9.67* -28.51* | -24.90* 205 -2.41 0.79 -28.72* | -13.82* 4.25 -.46 1.06 1.21 -1.11
Suvin x G. 88) x TNB -12.89** -6.57 -10.15 B8.67* 1.41% -8.28 -4.83 -8.64 5.00 -4.895 D21 041 0.73
x Pima S, 0.30 2.82 6.29 0.21 2.92 3.3z -49.04 -2.81 2.50 -13.08" -4.61 -2.80 0.39
xG. B8 -11.18* 20.46 17.85 -5.18* 6.84 -2.04 2014 286 1.75 -10.56* 332 3.76 -0.58
KTHB x Pima Sg) % Suvin -2.42 18.49 16.52 -4.64* 1217 3.77 7.74 0.69 1.75 -5.33 -5.40° -5.80 -1.74
xG. 88 725 | 2415 | -2284 | 118 4.43 236 | o748 | 396 7.50 467 -0.41 0.44 053
x G. 89 -13.60** 6.0 342 -5.33° 543 -3.46 9.00 7.01 6.75 £.82 587 9.28* 1.80
KTNB x G. 88) % Suvin -13.29* -2.99 4.1 -4.10 0.60 -7.23 -0.67 -12.29 7.50 -11.50" 0.29 0.76 -0.85
. x Pima Sg -6.85 -2.80 -1.61 -1.79 ar2 063 -7.30 -3.36 11.75 -6.54 4.29 535 -0.35
! x (3. 88 1511 10,12 -17.81 1277 3.62 -16.51* -5.82 -5.58 2.50 2562 1.76 1.79 -1,35
(TNB x G. 89) x Suvin 1.29 9.4 -10.44 -4.10 21" 4.72 -20.55 -4.89 . 6.75 -10.93** -3.64 -4 42 -2.12
x Pima Sg £5.95 3a 1.49 -4 95* 201 -6.13 -1.30 -2.81 8.25 -10.96*" -1.76 -1.21 0.77
) x G, 88 «4.53 45.40*" 6.29 -2.31 8.75* 4.56 35.23* -10.37 11.75 3.74 1.26 2.24 0.42
{Pima S x G. 88) X Suvin -12.99* | 46.14** -1.61 -7.95* 8.95 -4.56 49.19** £.17 11.75 -4,39 -2.35 -3.04 -2.04
xTNB -11.18* 0.05 -1.37 -4.28" 4.53 283 | 038 -5.43 2.50 -8.69" -1.38 -1.66 -1.62
xG. B9 0.91 a5 0.68 582" -3.22 -11.95 -8.62 8,72 10.00 2.80 -205 -2.10 -1.51
KPima Ss x G. 68) x Suvin -10.57* -6.08 -5.96 -2.87 2.31 -2.52 -6.85 -1.75 14.25* -6.54 309 524 0,23
x TNB 7.55 -4.63 -8.78 -7.18 8.35" -3.93 -21.53 0.589 5.75* -8.07* 1.76 283 -0.30
x G. 88 -13.60** -6.14 -6.29 -3.13 1.91 -3.30 -3.54 -11.20 11.75 |-10.28" -1.09 -0.86 -1.11
kG. 88 x G. 89) x Suvin 067 | 10.14 8,98 .3.90 5.03 -1.57 9.27 346 | 1326 | -5.33 1.76 283 0.30
% TNB 242 24.54" 31.55* 2.59 -3.32 0.79 13.12 -8.14 10.00 -10.56** -2.94 -3.62 -1.93
X Pima S, 3.02 -25.14* -28.81* -7.82** 0.10 -12.42 | -35.50** 207 5.00 -2.52 3.61 4.80 0.27
L.5.D. 0.05 0312 | 1521 | 5683 | 1604 | 0745 | 0.878 | 5816 | 2505 | 0576 | 0856 | 1.663 1891 | 1.845
L.S.D. 0.0 0413 | 2015 | 7528 | 2124 | 0987 | 1183 | 7704 | 3437 | o763 | 1134 | 2203 2637 | 2577

*, ** Significant at 0.05 and 0.01 levels of prol

hability, respectively.
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Table 6: The amount of heterosis over the mid-checks for yield, yield components and fiber traits in 30 three-

way Crosses.
Three-way crosses BW [S.C.YJPLCY/P] L.% | Sl LI. [No.B.P]No.S.B.] F.F. | F.S. [2.5% 5.L[50% S.L] U.R. %
Suvin x TNB) % Pima Sg { 18.47* -13.39 -12.87 0.68 7.15 7.68 -21.20* | 28.32+ -283 1.96 364 1.36 -12.12*
x G. 88 16.72* 3.97 -3.71 -7.28™ 6.59 -6.07 -2093° | 37T 9.77 1.27 6.0"* 4.80 -1.19
x G. B9 -2.09 -33.97"" } 83.76™ 2.56 15.64** | 19.82*" | -40.15** | 17.49* 283 -2.65 817 9.36" 1.02
Suvin x Pima Sa) x TNB 14.98** -12.84 -17.03 -4.49* 15.83** .79 -32.32** | 37.03* 283 -2.94 5.92% 5.06 0.87
x G 88 13.94" -11.06 -13.68 -3.05 16.54** 10.00 -30.40* | 3664 89.77 -g.51* 9.80** 10.33* 0.52
x G. 89 8.36 -18.62* | -23.71" | -6.16*" 13.85™ 214 -33.28* | 3491 1.03 -5.20 1.69 .32 -2.00"
Suvin x G. 88) x TNB -4.53 -14.55 -16.02 -1.72 19.89"* 15.71% | -19.22* | 22.41** 4.63 -3.24 0.86 -0.07 -1.02
x Pima Sq -1.74 -24.91** | -20.56** | -6.03** 0.67 -10,36 | -31.60** 6.58 0.26 -1.96 2,93 0.50 -2.39"
x G, 89 4.18 -37.12* | -34.80" 3.86" B.38* 14.46" | 46.31*" | 16.00" 7.22 1.27 6.10" 5.16 0.79
KSuvin x G. 89) xTNB 0.35 -17.83" | -22.00* | -5.01* 12.63™ 3.04 -27.29" | 23.07 7.97 -0.20 4.78* 4.34 -0.41
«Pima Ss | 15.68* -0.57 . -7.73 1.98 14.30"" 17.32* | -30.51** | 30.92* 5.40 -8.82 0.15 1.00 0.72
x G. B8 2.44 594 234 =350 18.66** 11.25 -8.21 3085 4.63 -6.18 8.47 7.82* -0.26
KTNB x Pima Ss) X Suvin 12.54" 4.21 1.15 -2.95 24.58" 17.868" -17.68" | 35.84" 4.83 -0.69 -0.68 -2.12 -1.42
xG. B8 6.87 -33.29™ | -32.84™ Q.57 15,98 16.25" | -44.60"" | 30.45" 10.54 9.80*" 4.56" 4.34 0.21
x G, 89 -0.35 -6.77 -10.21 -3.65* 17.09" 9.64 --16.72 | 25.27 9.77 225 11.16* 13.55* 2.23*
TNB x G. 88) % Suvin 0.00 -14.68 -16.75 -2.40 10.39** 5.36 2411 | 18.15* 10.54 -7.16 530 4.70 -0.52
xPimaSy | 7.32 | 1452 | 1450 | 005 | 1520 | 14.20* §.2017 | 30.19* | 14.91* | -1.96 | 049 | 947+ | 002
7 xG. 89 -2.09 -20.95° | -28.65* | -11.22* | 15.08* -5.18 28.04* | 27.19* 5.40 7.565* 6.84* 5.77 -1.02
TNB x G. 89) % Suvin 16.72** | -20.34* | -22.25* -2.40 13.41™ 821 -39.30* | 28.13* 977 -6.57 1.47 -0.68 -1.80
x Pima S, 7.32 -9.05 -11.89 -3.26 13.30" 6.61 -24.59** | 30.92* 11.31 -6.18 314 265 0.44
xG. 88 10.10* 27.87 -7.73 -3.657 20.78* | 18.75* 332 20,74 14.91* 8.82" 6.32* 6.24" -0,09
(Pima S, x G. 88) % Suvin 0.35 28.53" -14.59 -6.32"" 21,01 8.39 13.99 26.40"* 14.91° 0.29 253 0.75 -1.72
x TNB 2.44 -12.09 -14.38 -2.58 16.09" 10.36 -23.32* | 27.39* 5.40 -4,22 3.54 2.19 -1.30
x G, 89 16.38* -8.97 -12.59 394 7.49" 0.00 -30.34* | 21.61* 13.11* 7.84" 2.84 1.72 -1.19
Pima S, x G. 88} x Suvin 314 -17.40 -18.36* -1.15 13.63" 10.71 -28.83* | 24.27* | 17.48*" -1.96 9,18** 9.36*" 0.08
xTNB 24.04** -16.13 -20.81* -5.53** | 20.34" a.11 -40.05* | 35,90 8.74 -4.61 6,84 6.85* 0.02
x G, 88 0.5 -17.46 -18.64* -1.4 13.18" 9.82 -26.30** | 19.61° 14.91* -5.88 385 3, -0.79
G. 88 x . 89) x Suvin 4.18 -3.14 -5.39 -2.19 16.65"* 11.79 -16.52 30.05* 16.65* -0.69 6,84 6.85* 0.02
x TNB 12.54** 9.53 14.20 441" 737 14.46* -13.58 2374 13.1%* -6.18 1.91 0.14 -1.61
% Pima Sy | 18.82* | -34.16* | 38.20** | -6.18* 10.95* -0.54 -50.72** | 37.650** 7.897 2.25 8,78 889" 0.06
L.5.D.0.05 0.270 13.17 4922 1.389 0.646 0.61 5.037 2.247 0.499 0.741 t.441 1.725 1.685
L.S.D. 0.01 0.312 17.45 6.519 1.840 0.855 1.008 6.672 2977 0.661 0.982 1.980 2.285 2232

*, ** Significant at 0.05 and 0.01 levels of probability, respectively.
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Table 7: The amount of heterosis over the better check for yield, yield components and fiber traits in 30 three

way-Crosses.

Three-way crosses BW |S.CY/PL.CYI/IP| L % S L.l. |No.B./P.|No.S/B.| F.F. F.S. |2.5% S.L.150% S.L| U.R. %
Suvin x TNB) xPima S, | 18.06* | -15.01 -16.88 -2.48 3.0 7.30 -23.56" | 22,07 0.53 -1.61 2.94 0.60 -2.21
xG. 88 16.32* 203 -8.14 | -10.19** 247 -6.41 -23.29% | 30.49"" 12.37 -2.27 5.30" 4.02 -1.28
xG. 88 -443 | -35.21*" | 65,43 0.66 t1.47 | 1940" | -4194*" | 11.76 5.26 -6.05 7.44% 8.54" 0.93
KSuvin x Pima Ss)  x TNB 14.58* | -14.47 | -20.85° | -7.48"" [ 11.06" 6.41 -34.34*" | 30.36*" 526 -6.34 520 4.27 0.96
xG. 88 13.54" -12.72 17.65 -6.09 | 12.03" 9.81 -32.48* | 29.98™ 1237 |-1268* 9.06™ 9.580** 0.43
x G. 89 7.99 -20.14* | -27.23** | -9.10* 9.45* 1.78 -35.27 | 28.34™ 342 -8.51 1.04 -1.07 -2.09
Suvin x G. 83) x TNB -4.86 -16.14 | -19.89" | -4.80" 15.25* 15.30 -21.63* | 16.45* 71 5.62 .18 -0.82 -1.12
x Pima Sg -208 | -28.31° | -32.80" | -B.97 -4.51 -10.68 ] -33.64™ 1.39 263 -5.39 223 -0.25 -2.48*
xG. 89 3.82 -38.30"* | -37.80"* | 0Q.612 4.19 14.06 [ -47.91" ( 1044 9.74 -2.27 5.39" 4.38 -0.88
Suvin x G. 89) x TNB 0.00 -19.37 | -25.58"* | -7.99** 8.27* 267 -29.46* | 17.08 10.53 -3.78 4.07 3.56 -0.50
xPima S, |} 1253" | -11.26 -11.98 121 .68~ 16,90" | -32.58" | 24.54* 789 }-1202*) D52 0.26 063
xG. 88 208 396 -2.40 -6.62** | 14.07* 10.85 -10.95 | 24.48* 7.1 -9.46* 7.74% 7.01 -0.35
KTNE x Pima S,) x Suvin 12.15* 226 -3.50 599 | 18.76* | 17.44" | -20.14* | 28.03* 7.1 -4.16 -1.35 -2.85 <1.51
xG. 88 6.60 -34.83" | -35.94** | -2.58 11.49* | 15.84* | 46.25"" | 24.10"" 13.16 5.96 3.86 3.56 0.30
x G, 88 -0.69 8.51 -14.35 -6.67* 12.57* 925 -19.21 197" 12.37 -5.68 10.41** 12.70** 2.14
kTNB x G. 88) x Suvin 0.35 -1627 | -2059 | -5.46°" 612 498 -26.38™ | 12.40 13.16 | -10.41° 459 3.01 -0.62
x Pima S, 6,94 -16.12 -18.52 -3.19 10.74** 13.88 | -31.29*" | 23.85% 17.63 -5.39 8.75™ B.65" 0.12
x G. 89 -2.43 -22.43* | -31.93** [ -14.00** | 10.63** -5.62 | -30.19* | 21.00" 7.89 378 6.12" 4.98 -1.12
KTNE x G. 89) x Suvin 16.232**) -21.83" | -25.83** | -b.46" 9.02* 7.83 <4111 § 21.88" 12.37 -9.84" 0.49 -1.42 -1.89
x Pima Sg 6.94 -10.75 -15.85 | -6.29* 8.92° 6.23 -26.84" | 24.54* 13.95 -9.46* 2.45 1.89 -0.63
xG, 88 9.72 25.48* -11,88 -3.69 16.41"" | 18.33* 0.23 1.86 17.63 5.01 5.60 §.44 .19
(Pima Se x G. 88}  x Suvin 0.00 26.13" -18.52 | -9.25 | 18.33" 8.01 10.58 20.24* 17.63 -3 1.84 0.00 -1.81
x TNB 208 -13.74 -18.32 | -5.64* | 11.60* 9.98 -25.61 | 21.19" 7.89 -7.57 285 1.42 -1.39
xG, 89 15.97** | -10.67 -18.62 | 5.95* 3.33 036 [ -3242 | 1569 15,79% 4.07 214 0.96 -1.28
f(Pima SexG. 89)  x Suvin 278 -18.94 | -2212* -4.25* 9.24* 10.32 | -30.96* | 18.22" | 20.26"" | -5.39 8.45™ 8.54* 0.00
xTNB 23.61* | -17.70 | -24.46* | -B.49** | 15.68** 8.72 -41.84" | 20.26™ 11.32 -7.95 6.12* 6.05 -0.07
xG. 88 -0.69 -19.00 | -22.39* -4.50 a.81* 943 [28.50* 13.79 17.63* | -0.18* 3.15 224 -0.88
KG. 88 x G. 89) % Suvin 382 -4.95 -9.74 -5.26* 12,14 11.39 F18.01 23.72* | 19.21" -4.16 6.12* 6.05 0.07
x TNB 12.15* 7.49 894 1.14 322 14.06 16.16 17.71* 15.79* | -9.46* 1.22 -0.60 -1.70
x Pima S | 18.40** { 3530 | 41.04* -9.13 6.66 0.89 519" 30.80™ 10.53 -1.32 8.05"™ 8.08" -0.03
L.5D.005 0.312 15.21 5.683 1.604 0.745 o.8era 5.816 2.595 0.576 0.856 1.663 1.991 1.045
L.S.D.0.01 0.413 20.15 7.528 2.124 0.987 1.163 7.704 3.437 0.763 1.134 2.203 2.837 2,577

*, ** Significant at 0.05 and 0.01 levels of probability, respectively.
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