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ABSTRACT

The objective of this study was to facilitate the selection in
cotton breeding program and estimate the general combining ability
(GCA) of the parents and specific combining ability (SCA) of
hybrids considered for the development of high yielding and better
fiber quality in early generations. The study was carried out at the
farm of Sids Agric. Res. Exp. Station, Beni-Suef Governorate during
Y«Y«and Y+ cotton growing seasons. Five cotton lines (which are
known as high quality) and two testers (which are known as well
adapted and high yielding) were crossed in a line x tester mating
design in Y«Y«  All these genotypes are belong to Gossypium
barbadense L. The seven genotypes and their Y+ F, hybrids were
planted in a randomized complete block design with four
replications for the following traits: seed cotton yield/plant (SCY/P),
boll weight (BW), lint yield/plant (LY/P), number of bolls/plant
(NB/P), lint percentage (LP), seed index (SI), lint index (LI),
Micronaire reading (MR), Pressely index (PI), upper half mean
(UHM) and uniformity ratio% (UR.%b).

The obtained results showed that the variance due to GCA
and SCA were highly significant for all studied traits indicating
that both additive and non-additive gene effects were important in
the inheritance of the studied traits. The results also showed that
the performances of most the Y+« F, hybrids were as good as or
better than their both parents. The mean squares of genotypes
were significant or highly significant for all studied traits except of
fiber fineness and fiber strength. Among the parents, Giza A+ (L)
was the highest yielding parent for seed cotton yield/plant, lint
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yield/plant, boll weight, seed index and lint index, also it was the
best for fiber strength, upper half mean and uniformity ratio %;
Giza %+ (L.) exhibited the best mean number of bolls/plant and the
parental variety ""Giza 4+ x Australian” (L.) exhibited the best
mean lint percentage. Therefore, these parental varieties could be
utilized in a breeding program for improving these traits through
the selection in segregating generations. From the analysis, the
variety Giza 4+ (L:) was the best combiner for boll weight, lint
yield/plant, lint percentage and lint index. Moreover, the variety
Giza %) (Ly) was the best combiner for seed cotton yield/plant,
number of bolls/plant and upper half mean. Furthermore, the
results also revealed that Giza A®(Lr) was the best combiner
among this group of varieties for seed index which had desirable
and significant values. The results showed that the cross T, X Ly
gave the highest specific combining ability effect (S;) on seed
cotton yield/plant, lint yield/plant and seed index; the cross Ty X L.
for boll weight; the cross T, x L. for number of bolls/ plant; the
cross Ty x L. for lint percentage and. In the same time, the results
also revealed that the best SCA effects were found for the cross T,
x L. for lint index. Concerning fiber properties, the results showed
that the cross Ty, x L, gave the highest SCA effects for fiber
fineness. Meanwhile, the cross T, x L. gave the highest SCA effects
for uniformity ratio%.

INTRODUCTION

Breeders rely on genetic variation between parents to create
unique gene combinations necessary for new superior cultivars.
Genetically distant parents should be used in the cotton improvement
program for higher yield and best fiber quality. Although the choice of
parents is often the most important decision in a breeding program,
little is known about the importance of parental genetic distance to
successful cotton cultivar development (Esbrocck and Bowman,
Y44A). Meredith and Brown ()44A) found that region of adaptation
was an important factor in choosing parents, one parent needed to be a
well adapted genotype from the region in which it was to be grown. At
least one parent should have above average fiber quality. Cheatham et
al. (Y++Y) reported that Australian cotton varieties have the genes to
improve fiber quality and fertility; yield and fiber quality could be
improved by using these varieties in Egyptian cotton breeding studies.

The line x tester analysis method can be used to estimate general
and specific combining abilities in both self and cross-pollinated
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plants (Kempthorne, Y42V). This analysis provides for the detection of
appropriate parents and crosses superior in terms of the investigated
characters. Therefore, application of the analysis has been widely used
by plant breeders to select in early generations (El-Feki et al., Y34¢e,
Bhardwaj and Kapoor, Y44A; Ganapathy et al., Y++° and Ahuja and
Dhayal, Y« +V).

Previous studies showed that variation in seed cotton yield and
fiber quality traits were influenced by additive and non-additive gene
action. Myers and Lu (Y39A) reported that GCA effects were more
significant than SCA effects for fiber fineness, upper-half mean length
and fiber strength suggesting that additive gene action is important for
these traits. Bhardwaj and Kapoor (Y319A) revealed that seed cotton
yield and lint index were controlled by additive genetic variance and
non-additive genetic variance. On the other hand lint percentage was
controlled by additive genetic variances. Green and Culp (Y44 +) found
that GCA effects were significant for all fiber properties except
uniformity index. Cheatham et al. (YY) reported that fineness and
length exhibited primarily dominance genes effects, fiber percentage
and fiber strength are controlled by additive genes effects; fiber yield
was controlled equal by additive and dominant genes effects. Ahuja
and Dhayal (Y- +V) revealed that GCA and SCA effects for all the traits
preponderance of non-additive gene action was obtained for seed
cotton yield/plant and majority of its component traits including fiber
traits.

The general objectives of this study were to evaluate general
combining ability of parents and specific combining ability of hybrids
and estimate gene action in cotton and selecting the superior hybrids
that can be used in breeding program of cotton.

MATERIALS AND METHODS
Seven cotton genotypes were selected as parents based on their
agronomic and technological performance. Five cotton varieties were
selected for their high quality, and two cotton varieties for their well
adaptation and high yielding capacities. Giza A+, Giza 1), Giza Ae°,
Giza 4+ and the promising hybrid (Giza 1+ * Australian) were used as
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lines. The Russian variety Karshenskey and Australian variety were
used as tester and crossed in a line x tester mating design at the farm
of Sids Agric. Res. Exp. Station, ARC, during Y+)+ cotton growing
seasons. The seven genotypes and their Y+ F, hybrids were planted in
a randomized complete block design (RCBD) with four replications in
Y+ season. Each plot included two rows ©.+ mlong and +.% m wide.
Seeds were sown in hills spaced Y+ cm within a row on first April
Y+ season. Hills were thinned to two plants/hill at seedlings stage.
Ordinary cultural practices were followed as the recommendations.

Data were recorded on the following traits: seed cotton
yield/plant in grams (SCY/P), boll weight in grams (BW), lint
yield/plant in grams (LY/P), number of open bolls/plant (NB/P), lint
percentage (LP), seed index in grams (SI), lint index in grams (LI),
fiber fineness (MR) in Micronaire reading, fiber strength (PI) in
Pressely index, upper half mean (UHM) as a measure of span length
in mm. and uniformity ratio% (UR%). The fiber properties were
measured in the laboratories of The Cotton Fiber Research Section,
Cotton Research Institute according to methods of [ASTM (Y4V1) D-
VEEA-04 D-VE£01 T and D-V ££V-1V].

Data were analyzed and differences were scrutinized for
significance using LSD -.:° and +.+) levels. The GCA variance
effects of the parents and the SCA variance effects of the hybrids were
estimated by the using of the line x tester analysis method described
by Kempthorne (Y 4°V) and adopted by Sing and Chaudhary () 4A®),

Heterosis was estimated as the percentage increase of the overall
means of the F, hybrids over the average overall parents (MP) or
above the better parent (BP). Therefore, the values of heterosis could
be estimated from the following equations:

H(FY, MP)% =[(F)-M.P)/ M.P] x Y+
H(F),B.P)%=[(F'-B.P)/B.P]x +:

The significancy of means differences and heterosis were
estimated using the least significant difference value (L.S.D) at «.:°
and +.+) levels of probability, according to Steel and Torrie (Y 3A+).
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RESULTS AND DISCUSSION
The mean performances of the seven parents and their Y+« Fy’s
hybrids were estimated for all studied traits and the results are
presented in Table . The results showed that Giza A+ (L,) was the
highest yielding parent for seed cotton vyield/plant (SCY/P), boll
weight (BW), lint yield/plant (LY/P) and lint index (LI) with means of
YAV, V.Y, Y€ and V.o g, respectively. Also, it was the best mean
performance for uniformity ratio (UR%) AA.Y%. The parental variety
Giza 4+ (L:) exhibited the best ones for number of bolls/plant (NB/P).
Table Y: Mean performance of the parents and F, hybrids for
yield component traits and fiber quality properties of
certain cotton varieties.

Genotypes Scylp| Bw |Leylp | Blp| LP | SI | LI |[MR| PI | UHM | UR%

L, (G.AY) My [y [avs [yex[eva[yvox[ve [ e[y ] rY A [ AAY

L((G.%)Y) Yoo YAl ve [Yealovx[as i sAal a0 ] rYy | Ao

Ly (G.A9) YAY [ Yol vo [vo[raa|ye 1] eoaa] vry [ Avy

L. (G.4") YAy [ Y& | YA YN [ev e[ AN Y | A ar ] ¥Ye | ATA

L.(3*AST) | e [ Yo [ vie [ aafexalay [y e [av v | e
T (KRSH) [ AA [ Yy [ vie [ao[rar[ven[1va]ea[av]rre [ Aoy
Ty (AST) YYA [ Yo | ay [ae[vax[voxr[av|en|[voy] vese [ Ao
T,*L, Yoa Yo by yervav[ye oAl ey [ aAa] res [ Ao
T.*L, AR R EEE R Y TR SR
T,*L, Yar [ yve | vve [ayr[va [ aa [y ey v ren [ At
T,*L, wy [y | tAa [yeavavlaalve [ exnaa | v ] aen
T.*L. Y x| yr vy [yvalevoax [ Al ey [ven] vet | Ave
T L, Yoo [y [ A [yralva L [yev[na e [vex] vy | Aty
T Ly gvo [ YA [ veda [voeo[vaxr[na[ vy [ ex oy ven | AN
T L, Ay | YAl v [ vy vnalye [ ea e veg] voo | AtA
T*L, Yeo [ Yy [y [y vaa[ e[ vy [ eAa[ven] veo | AT
T*L. Yo [ Yo [ ves [vealery[aa vy [ en[aa] vre [ AvY
LSD o7 voor [oxa| v [y [vev[aove v ev| o ra[ o] YA | Yove
LSD V/ YAV [y ] cae [y e[V AY [ e[ AY [ ee [V A VY ¥

Significant at «.+© and +.+) levels of probability, respectively.

The parental genotype (Giza 4+ * Australian) (L.) possessed the
highest values for lint percentage (¢Y.A%Z) and fiber fineness (MR)
while the parental variety Australian (T,) exhibited the best mean for
seed index (SI), fiber strength (PI) and upper half mean (UHM). With
respect to the crosses; the results showed that there was no specific
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cross, which was superior or inferior for all the studied traits. The
results showed that the cross Ty x Ly gave the highest mean for seed
cotton yield/plant (SCY/P), lint yield/plant (LY/P), and uniformity
ratio (UR%) with means of ¢:.0g, Y°.4g and AA.+Z, respectively. In
the same time, the results also revealed that the highest mean
performances were found for the cross Ty x L: for number of
bolls/plant (NB/P), seed index (SI), lint index (LI) and fiber fineness
(MR) with means of Y1.£, Y).© V.Y and ¢.A g, respectively. The cross
Ty X Lr possessed the highest mean for boll weight (BW), fiber
strength (PI) and upper half mean (UHM) with values of Y.A g and
V.. and Ye.« mm, respectively. The cross Ty x Ly also recorded the
high mean value for fiber strength (PI). Meanwhile, the cross T, X L.
was superior for lint percentage (£¢Y.07%).

The analysis of variance (Table Y) indicated that the mean squares
of genotypes for investigated characters were significant (p<-.+)),
indicating the presence of variability among hybrids and their parents,
hence later analysis for combining ability was possible. The total
genetic variability was partitioned to general combining ability and
specific combining ability.

Mean squares of GCA for the tested lines were found significant
for all the investigated characteristics revealing important role of
additive type gene effects. Also, SCA mean squares were significant
for the studied traits revealing the important role of non-additive gene
effects as dominant or epistatic.

The variance due to GCA (Table Y) was lower than SCA for yield
and its components as well as fiber quality characters indicating that
non-additive gene effects (dominant or epistatic) were more important
than additive gene effects. These results are in accordance with the
previous results of El-Feki et al. (Y192); Bhardwaj and Kapoor () 49A);
Kapoor (Y 44A); Cheatham et al. (Y++Y); Ahuja and Dhayal (Y- +V) and
llyas et al. (Y++V). On the other hand, Lasheen et al. (Y++Y) showed
o GCA was higher than ¢' SCA for lint percentage (LP), seed index
(SI), lint index. Also, Abd El-Bary et al. (Y++A) GCA was larger in
magnitude than their corresponding values of SCA for all studied traits
except for (SCY/P) and (UR%) indicating that c GCA were more
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important in the inheritance of these traits than those of o SCA,
Karademir et al. (Y++%) reported that general combining ability
variance (6 GCA) was higher than specific combining ability variance
(c'SCA\) for fiber properties reflecting the role of additive type of gene
action.

Table Y: The analysis of variance and the mean squares for yield

d.
S.O.V. ‘ Scylp Bw Lcy/p B/p LP Sl LI MR Pl UHM UR%
Rep. i VY Va0 A ‘00 Y.o0 o) DA RS Y DR} oV Ve
Genotypes(G| 1 | YVo. vrk | Tk | gy Yok | g¥ ohwx | VY Tk | ARk | L AR | L uve | oFY | T YT Vv
) A *
VETNERK [ TV ER | YT VYRR [ g yyaRe | Y ATRR [ Pk | ek [ LYY COVA | v YTHRR | Vg ovRk
Parents(P) | 1 .
VYVY NY* [ €7 Q%% | VY0 Yok [ VFY L ¥R | 1 YOYY Vx [ A0 Vak* | ¥19 4% [ YV o1k [ VAA AR [ 4.9V k% | 0qq0r oxk
Crosses(C) | 4
* * * * * *
P.VrC. AV £Y% |V TR [ )oY oVE [ YYVT ARK [ YOLVY vk | )TN £1% [ TAS YR | Yog okk [ \VoT ok [ YYEY AX[1YIAYO N*
\
* * * * * * * *
YUY £VF [ V¥ 0%k | SAT ATHRHF [ TE¥ AVHRH | TEVo Tex [ £FA TERHk | YAQ Y [ AV 0Yxk [ £V vy [ £10Y 0%k | FuAL) vrx
GCA(Lines) | ¢
* * * *
GCA(Tester VYAYY A% [ AAO%* | YY oo €15 [ YOI ¥ A0* | YOAYR V* [ YYo) Yok | Voo Ak [ Yo k[ 11Yq V[ YA0d) 4% |1 YFIAL Y*
S) * * * * * * * * *
QEEE NTH | OF VR [V EAT YR [ 1TAA 08K [ VOO VK| Vb OATVR [ £0F AX [ Y4V TR [ QAT YRR [ V) VTV VR [ VFYAA TER
SCA(LXT) | ¢
* * * * * * * * *
Error B V.04 et Rl LAY [R¥] KA Yy N g A YV
A

*, ** Significant at +.+¢ and .+ levels of probability, respectively.

Heterosis estimates of hybrid combinations are presented in
Table ¥ heterosis over both mid-parents (MP) and better parent (BP)
were significant or highly significant for all characters in this study.
Generally, the values of heterosis for fiber quality characters were
usually lower than yield and yield components traits, but it’s
important for the textile industry. However, the promising crosses
showed the highest values of heterosis in comparison to MP were
(TvxL.) for seed cotton yield/plant (Y4.Y7%), lint yield/plant (¥.:7%),
bolls/plant (1Y.Y7%) and for lint index (1).¢7%), (TyxLy) for boll weight
(A£.e7), (T\xL.) for lint% (Y.7), UHM (A.47%) and for uniformity ratio
(Y.37), (TyxL:) for seed index (VY.A%Z) and fiber maturity ().1%),
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(TxLy) for fiber strength (V.+ %) and (TxL:) for fiber fineness (-£.V7%)
which showed negative significant heterosis indicating decrease in
Micronaire value. As regards the promising crosses which exhibited
the highest values of heterosis relative to their BP, they were as
follow, (TyxL.) for seed cotton yield/plant (¢7.Y7%), lint yield/plant
(\Y.¥7), bolls/plant (°V.£%) and for Micronaire reading (-A.:7%),
(TvxLy) for boll weight (1°.4%), (TvxL:) for seed (1).Y7%) and for lint
(A.Y7) indices, (TyxLy) for fiber strength (°.V%) and the cross (T:xLy)
for UHM (¥.¢7%), indicating that hybridization would improve cotton
production and fiber quality. These results conformed the findings of
El-Feki et al. (Y4%2), El-Debaby et al. (Y24V); Ganapathy et al.
(Y++2); Rauf et al. (Y++°) and Karademir et al. (Y++9) who reported
significant heterosis for seed cotton yield and fiber properties.

Table ¥: Heterosis over the mid-parents (MP) and better-parent (BP)
for yield and yield component traits and fiber quality properties.

SCY/P BW LCY/P NB/P L% Sl
Crosses | HMP HBP HMP HBP HMP HBP HMP HBP HM HBP HMP | HBP
P
Ty x L, R G B 3 e R RSl I L P R S W S Vs Adxx| o R T e R I
Ty x Ly ST LY eRk | VY kR | YT Rk | A VR [y ke [y gk |y VARR | LA VxR LY yR
Ty X Ly o1 Y| o doxx CARK | Lo YRR [ oY YRR [ oY YRk [ of kx| g0 \kk| ) okk SYNRR LY VAR LY gk
Tyx L SYV VT g kx| Y VAR | LYY kx| LY Rk | Y YRR | ) ARk | ) PR |y ek Al BT S I
Ty xLs NA RN I S O L QR [ ¥ ok [ v kx| v YRk | 0 YRk | o YRk | ¥ TRk % U 4 o%x
Tex L, AR S G IS W S TS O kx| LYy kx| ¥q gk | YT TR | g YRk SV okk [ ok | g Yak
Tex Ly o VT o wkx | Ly yax | v oxk | gV kR | YA ARK| OF ARK | £F kx| Y PR R Gkl BN Sl I el
Tex Ly | VX[ S0V vk [ ok [y | X kx| g kx| 1) gkx | Yo gRk | L ok LVYRR |y YRk [ LY oxx
Tex L YA VT ARK| LYo yRk [ VY okk [ Yo YRk [ NY okk | oY okk | Yo yhk| LY kk SEVEE VY ARR ) R
TexLs VAN e YRR [ Yy VAR [OAE kx| Mo k[ Y Yax [ oy gk [ ) Ak S gxx |y ARR [y oxx
LSD . VAV YA A A LAY .40 V6T V.00 V.04 VLAY LAY Ao
LSD.:o IAD V.00 “Ye L .oV X .49 IRE] IRE VLYY .oV s

* ** Significantat +.+¢ and +.+) levels of probability, respectively.
Table ¥: Continued.

LI MR PI UHM UR%

Crosses

HMP HBP HMP HBP HMP HBP HMP HBP HMP HBP
Ty XL, SVV ARR XYk J ok Y Ak Y S AR Y AR Y VHx A Y oxx
T,y XLy Y AR AR RN S) xk Y oEx L% LR il Y Y** o1 DA
Ty XLy - ox% -§ Yxx o AEE _Y Axk o q** § o** £ Nx* Y gxx ) A
Tyx L e -0 \** SEVEE -0 YH* £ oxx AR ), qxx o Y o
TyXLs e i REL RNt TR Y a%x A A%k ¥ YRk Y% Y *
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TexL, R AR | Lr e |y e Y YHx ) Yk S Y g YA ¥ gak
TexLy Aok v gk R R Y yax ) ok Y yHx e .A ARY
TeX Ly V) AR RERES .r R ¥ yEx Yk § yHx ) VR YRR | oy
Tex L A Yk A Y R ¥ TRk o) YEx ¥k .t o Y AR
TyXxLs AR A L SE Yk LA KR ) Yk R v ok Y VR e ¥ e

LSD .+ 7 VLAY R Y Ry () V.8V R YA .

LSD.+® o Y Ly 1Y BN vt VoY YAA ).A% Yo

*, ** Significantat «.+° and «.+) levels of probability, respectively.
The estimates of general combining ability effects (g;) of the
parental varieties are shown in Table ¢. Positive estimates would
indicate that a given female parent variety is much better than the
average of the lines group involved with it in the top crosses for all
studied traits except fiber fineness, fiber strength (Pl) and uniformity
ratio (UR%). Comparison of the general combining ability effect (g;) of
individual parent exhibited that no parent was the best combiner for all
yield and its component traits and/or fiber properties. However, the
variety Giza %) (Ly) showed the highest GCA effects for seed cotton
yield/plant (SCY/P), number of bolls/plant (NB/P) and upper half mean
(UHM). Meanwhile, the variety Giza 4+ (L:) had the positive and
highly significant values of general combining ability for SCY/P, boll
weight (BW), lint yield/plant (LY/P), lint percentage (LP) and Lint
index (LI). Moreover, the variety Giza A¢ (Ly) was the best combiner
for seed index (SI). Also, the tester Australian (Ty) showed positive and
highly significant values of general combining ability for (SCY/P), lint
yield/plant (LY/P) and number of bolls/plant (NB/P).

Table ¢: General combining ability effects (g;) of parental varieties for
yield component traits and fiber properties.
Parents |scvm | BW | LY/P | NB/P | LP | Sl | LI | MR | PI | UHM |UR%

Lines (Females)
Ly (G.AY) SYYY QSRR Ly ST ERR (L) VIARE L0 FUA ) VAR [ vor [l fogRk [y LEA| LY Y4 -y
Ly (G.%Y) T WER L VAR | Y YA GRR [y TuARR L gV COAA - Ny Love | Yoo | wvex [ age
Ly (G.A9) SYYTVSER| L gy ) gqgx | L QTrer |l T CYEYR | L ave et | ey CEE |- AT
L:(G.A+) 0 §0u kK| L oYYHX | Y quyak | L Yot YXEoR LU YA [ oY [y | ey | oYY [ A
Lo (8+*AST) | -£.8AVR®| L ygux [ ) AVYH* | Y oyvwx | L 00A [0 YVo* [0 14y oY [ YaeR | ) vEARE (L0 VYA
SE + . £0 R Y A LYA Y LAY ) LYY «Yo RS

Testers (Males)

Karshensky(T) |_\'_.\‘r**| At |_._/\rq**|_.“\/\\‘**| -+ Yo |_.‘\Vi| -+ Yoy |_._.Y‘c v h00 YA |...ee
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Austraﬁan(T,) AUER R il AN CAYAFR [0 TAYRR Yol AR A DAK-A v aYo v a00 —v YA |-v w00

SE + CXA NS LYe L Xye LYt VY R v e XYY e

*, ** Significant at +.+¢ and .+ levels of probability, respectively.

The specific combining ability effects (Sij) for all studied crosses
with respect to yield and yield component traits were obtained and the
results are shown in Table ©. The results cleared that no hybrid
combination exhibited positive and significant values for all studied
yield traits. However, ¢,Y,©,¢ Y Y and Y out of )+ crosses under study
showed positive and significant or highly significant specific
combining ability effects (Sij) values for seed cotton yield/plant
(SCY/P), boll weight (BW), lint yield/ plant (LY/P), number of
bolls/plant (NB/P), lint percentage (LP), seed index (SI) and Lint
index (L1), respectively. Concerning fiber quality properties, only the
cross Ty x L. out of Y+ crosses showed desirable significant specific
combining ability effect (Si,—) estimate in the case of uniformity ratio%
(UR%). Other fiber quality characters had no significant values for
specific combining ability effects (Sij) for all studied crosses. These
results, in general, were in common agreement with the results
obtained by many authors among them Abd EI-Bary (Y432 and Y« +Y);
Abd El-Maksoud et al. (Y+++); Abd El-Bary et al. (Y++A) and
Karademir et al. (Y« +9).

Table ¢: Specific combining ability effects (Si,-) of each cross for yield
component traits and fiber properties.

Crosses| SCY/P | BW | LY/P | NBP | LP sl LI | MR | PI_|UHM| UR%
TyX Ly | =Y. AEYRE[ L Y ATH [y Yagwk| Ly 0Tk | Lo AATE [ LY EQ | PATE | Y EA |20 Va0 | 4 Fa0 [ Ty
Tyx Ly | V00a%%| c ot | ¥ooAeRkl Y YAVER| L 6)) | L vegRe| L odkk L uyo [l vd0 | Yao| v g90
R I I e T B I A I R NS B D PN o O L L T T V-3 PO o B Y 2
TyX Lo | £.30Y%%[ Lo YaAF®| y AVA®R| Y QY Rk| DY EFARE[ 0 UYA [oe oAV | aFe (e oYY | L YOA [ VYA
Ty X Lo | -F TRk [ Lo gye| Ly FyAsx| Ly qoywR| a1 S AR U LR R NI 4 I 2T B T-YN I RVE
Tyx Ly | YAEYRE[ Co AR [y Yagkk| ) LTvR | 0 AATE [ YR | FATR | VEA| L Y0d oy Fao | L ey
ToxX Ly | =Y. 008%% [ L0 yon [y cAekk| LY YRvRk| Ly o)) [l vegHx|os odqkk | L cye [ vd0 | ¥ [ gq0
TyX Ly | WFeY®el 006y | Y yoykx| Y gavak| Lo g1y [ L TATHRE L Y44 |4 T | W WYY | L oo | . oY
ToX Le | -£.30Y%% [ 0 YaARE[ Ly AVARR| Y VTR Y S¥AREL L WYA | )Y | Fe | T L YA Y YA
TyX Lo | FATTRE[ o aytsr| ) PyA%x| ) Todkk| L uTE [ o XY [So 0N | Y o Feo [Le 1oAY Al Ak

SE Nal LYY %% CEA L ovo CYVA N F N TR =S S I AV I BN T 4
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Ly, Ly, Ly, Ls, Lo, Tyand Ty are G.A+, G.3Y, G.AS, G4+, (3 +*Australian), Karshenskey
and Australian, respectively.
*, ** Significantat +.+° and .+ levels of probability, respectively.

The relative contribution of lines (females), testers (males) and
lines X testers interaction by the magnitude of sum of squares of lines,
testers and their interaction relative to the sum of square of crosses are
shown in Table . The results revealed that, lines x testers interaction
were high in magnitude than lines or testers contributions for all
studied characters which ranged from °evY¢ for number of
bolls/plant (NB/P) to ©Y.AY for boll weight (BW). Also, the
contributions of lines were slightly higher than those of testers for
studied characters.

Table *: Proportional Contribution of lines, testers and their
interactions to total variance for yield component traits and
fiber quality properties.

Contribu-
tions
Lines (L) | YY.+V& [YFVVI] YYYAT [ YV 2V) | YY Ve | YY T0A [ YY V4 [YY AVY|YY IAY| YY Vo | YY AYE

SCY/P | BW | LY/P | NB/P LP SI LI MR Pl UHM | UR%

Testers (T) | Y+.3A) [YYrag| Yo Ade [ Y000 | YY.A0 0 | YYAPY [ YY V0 [ YYAVY [YY3TY[ YY V) | YYAYS
(L)X (T) | 21873 [ 0¥ AY | oW AYY | oV Ve | 08931 | 05 v) | 0501 |og You|og 10)| 05 0% | 05 ¥YY

Table V: Estimates of genetic parameters, heritability in broad and
narrow sense for yield component traits and fiber quality

properties.

Parameters | SCY/P | BW LY/P NB/P LP Sl LI MR Pl UHM UR%
A VIYTA | V.Y [ DAov | YAAN | 144y | aved | oA Y | YT AY [ VYo g0 [ VevY of | qevy g
oD YYTe A [ AYYA | Yve EYE £) | YAVY | Ylgo | WVY & | oY AA | Yeo g0 | YVAY T4 | YAYYE
o’G YEAVR | Yoo [cogov [ YY o) [ oA [ ¥AA € [ IVY A [ VAAY [ YV A | EYYYYY | YVAL
P YiAq You | eogd | YYE | oA | gen YWY | VALY | YVYY | EYYEY | YVA.o
0-2e 1 oo AR « Ay Y\e AR  YY ) 3 +AA Y.Yv

H'b‘s% 14 d¢ 4.V 44.4¢ 44 Ae 49.9A | 49.4Y | 99 AY | 44 AY 44.A4 44 9A 14 .44
H‘n-s% AR Yo Y YY ot Yy YA YEYY | YYVE [ ¥V Ae | Ye Y yy.va Yy A4 Yead

The genetic parameters estimates are presented in Table V. The
results revealed that the magnitudes of dominance genetic variance
(c'D) were positive and larger than those of additive genetic variance

vy,
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(c'A) for yield and yield component traits as well as fiber quality
characters. These results indicated the predominance of dominance
genetic variance (¢ D) in the inheritance of these traits. It could be
concluded that fiber properties and yield components were mainly
controlled by dominance variance. The estimated heritability values in
broad sense (h'b.s.%) were larger than their corresponding heritability
values in narrow sense (h'n.s.%) for all studied traits. The results also
cleared that the calculated values in broad sense ranged from 43.V) to
14.249% for boll weight and uniformity ratio%, respectively. Narrow
sense (h' n.s.%) ranged from Y\.YA% for number of bolls/plant to
Yo VY7 for boll weight. These results were in harmony with those
reported by May and Cynthia (Y44¢), Abd El-Bary (Y434 and Y+ +Y),
Abd El-Maksoud et al. (Y+++) and Khorgade et al. (Y+++).
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