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ABSTRACT

Nine parental genotypes of okra were crossed in complete diallel design to
study combining ability and nature of gene action for earliness and yield components.
Mean squares of genotypes were found to be highly significant for all studied traits,
providing evidence for presence of considerable amount of genetic variation among
studied genotypes. The results showed that (P-) and (P:) were the best general
combiners for earliness, while (P»), (P:), (P-) and (Pv) were found to be good general
combiners for total yield per plant. The crosses (P-xP-:), (P-xP:), (P-xP.) ang
(P«xP~) were the earliest crosses in comparison with the other crosses. Meanwhile,
the cross (P1xP1) had the highest mean value for fruit diameter, plant height and fruit
weight. In addition, the crosses, (P\xP:), (P\xPv), (P-xPs:) and (P.xP:) had the
highest mean values for No. of fruit/plant and total yield /plant. Therefore, these
promising crosses among F. hybrids and F, reciprocal (F\/) combinations could be
used for further breeding studies to improve the economic traits in okra. The results
revealed that the general combining ability (GCA) and specific combining ability (SCA)
mean squares were highly significant for all studied traits. Significant reciprocal effect
mean squares were observed for all studied traits, indicating that these traits were
controlled by extra-nuclear factors as well as nuclear factors. The results indicated
that the magnitude of additive genetic variance (OYA) were positive and lower than
those of non additive (OVD) one for most of studied traits, indicating that non additive
gene action played a major role in the inheritance of these traits. The broad sense
heritability estimates (HYb %) were more than Y°% and larger than their corresponding
narrow sense heritability (H , %) for all studied traits. However, estimates of narrow
sense heritability were \¥,4%, ¥Y,¢, ¢.,0, ¢V,) YUL,A for earliness, fruit length, fruit
weight, plant height and fruit diameter, respectively. The estimates of narrow sense
heritability ranged from YV, % to V,Y¢Z for total fruit yield per plant and No. of fruit
per plant, respectively. It could be concluded that the most studied traits were mainly
controlled by non additive effects and cytoplasmic factors. Therefore, the genetic
material used in this study could be used for hybridization for producing promising
crosses to improve economic traits in okra.

Keywords: General Combining Ability, Specific combining Ability, gene action,
earliness, yield, Okra

INTRODUCTION

Okra (Abelmoschus esculentus L.) is one of the most important
vegetable crops in Egypt. Combining ability of the parents is becoming
important in plant breeding, especially in hybrid production. It is useful in
connection with the testing and compare the performance of the lines in
hybrid combinations. Information on the general and specific combining
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abilities will be helpful in the analysis and interpretation of the genetic basis of
important traits. GCA and SCA provide a guideline for the nature of gene
action involved in the expression of economic traits. The genetic information
obtained from this method is considerable use for selecting parental lines and
their crosses to develop and release new high yielding genotypes. Ramesh
and Singh (Y449), EI-Gendy and El-Sherbeny (Y:+°) and El-Sherbeny et al
(Y++°) found that the magnitudes of additive genetic variance (c'A) were
larger than those of non-additive ones (O'YD) for most okra economic traits.
On the other hand, Dhankhar and Dhankhar (Y++)), Prakash et al (Y++Y) and
Solankey and Singh (Y:)+) stated that non additive genetic variance was
higher than the additive one for days to flowering, plant height, number of
branches, number of pods per plant and pod yield per plant. However, Vagish
etal (Y++Y), liou et al (Y++Y), EI-Gendy and El-Diasty (Y++¢) and Singh et al
(Y+V)) indicated that both additive and non additive gene action involved in
the inheritance of days to flowering, number of pods per plants and pod yield
per plant.

Hence, the objective of this study was to assess the combing ability
of nine genetically divergent lines in a complete diallel analysis to choose
suitable breeding program for improving economic traits in okra.

MATERIALS AND METHODS

Nine genetically divergent parent lines of okra were previously
created and developed by Soher El-Gendy in Y::% (Elgendy,Soher Y:\Y).
These genotypes are: line Y (P,), line ¥ (Py), line ¥ (Py), line ¢ (P:), line ©
(Ps), line 1 (Px), line v (Py), line A (P,) and line 4 (P+). The present study was
conducted at El-Baramoon research Station, Horticulture Research Institute,
ARC, Egypt during the summer seasons of Y:Y+ and Y:Y). In the summer
season of Y:V+ the seeds of nine inbred lines were sown on April and all
possible combinations among them were made according to a complete
diallel mating design to produce Y1 F, and Y1 F, reciprocal (F,;) hybrids. In
the summer season of Y«)), VY F, hybrids were evaluated in a randomized
block design with three replications. Each block contains VY plots. Each plot
was Y rows, Y,¢ m. long and 1+ cm. wide. Hills were spaced Y+ cm. Apart. All
other agricultural practices were applied as recommended for okra
production.

Data were recorded on Y+ plants chosen at random from each plot
for the following traits: Number of days to °-7 flowering (No. of DF) ; Plant
height (PH cm); Number of fruit/plant (No. of F/P); Fruit Diameter (FD cm);
Fruit Length (FL cm); Fruit weight (FW gm) and Total yield per plant (TY/P
gm).

Data were subjected to the analysis of variance in order to test the
significance of the differences among the YY F) and F, reciprocal hybrids
according to Cochran and Cox (Y4¢eV),

Sum squares of studied genotypes was partitioned according to
Griffing’s (Y427) as method Y into sources of variations due to GCA and SCA.
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The variances of GCA (o'g) and SCA (0's) were obtained on the
basis of the expected mean squares for all studied traits. Additive (g A) and
non-additive (o D) genetic variances were estimated according to Matzinger
and Kempthorne Q 401) as follows:

Y
oyA = Yo g
oD = o's
Estimates of heritability in both broad and narrow sense were calculated
according to the foIIowing equations:
h:b% =[(0'A+ 0’ D) / (0, A+ o' D+o &) x Ve
hn%=[(c A/(CA+oc D+c e)]x )+

RESULTS AND DISSCUSION

Genotypic variations

Analyses of variance for all genotypes are presented in Table Y for all
studied traits. Mean squares of genotypes were found to be highly significant
for all studied traits. This provides evidence for presence of considerable
amount of genetic variation among studied genotypes. These results are in
harmony with those previously obtained by El-Sherbeny et al (Y::°) and
Abdelmageed (Y )+).

Table Y: Analysis of variance and mean squares of all genotypes for
studied traits

sV DE No. of PH No. of FD FL FW TY/P
DF (cm) F/IP (cm (cm) (gm) (gm)
Reps Y YY,Y VY, VoY, g Y,YA Y VYooY ARE
Geno. v Yo,k [ YTV, Vx| FOYY gk [, oYkx Y, ) YRk Y, 0vHk VOFYY Y, QR
Error VY ), 0 VY, Ye,Y \,.0 LY. LYY 11¢4,4

Mean performance

Mean performance of the ¥\ F, hybrids for all studied traits are
shown in Table Y. The results showed considerable variation were obtained
among all F, hybrids for all studied traits. The crosses (P-xP-.), (P-xP4) and
(P-xP.) were the earliest crosses in comparison with the other crosses.
Meanwhile, the cross (PyxP.) had the highest mean value for fruit diameter,
plant height and fruit weight. In addition, the crosses, (P,xP-), (P xPv) and
(P-xPs) had the highest mean values for No. of fruit/plant and total yield
/plant.

Mean performance of the Y1 F, reciprocal crosses (F,) for all studied
traits are presented in Table Y. No specific reciprocal hybrid showed
superiority over other crosses for all studied traits. The best combination for
earliness was (P+xPy) with mean of °Y,Y' The crosses (P.xP-), (P«xPy) and
(P:«xP,) were the highest combinations for plant height, fruit diameter and
fruit weight with mean of YA: %,V and °,3Y, respectively. Moreover, the
cross (P:xP:) was the best for no. of fruit per plant, fruit length and total
yield per plant with the mean of YY4, ¢,V and :Ye,V, respectively. Therefore,
these promising crosses among F, hybrids and F, reciprocal combinations
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could be used for further breeding studies to improve the economic traits in
okra.

Table Y: Mean performance of F, hybrids for all studied traits

Hybrids No. of PH No. of FD FL Fw TY/IP

DF (cm) F/P (cm) (cm) (gm) (gm)

\ P, xP« LY \Ve k) o, ¥y Y, ey €, 1Ye,4
Y P, xP: 1.,V KB YA 0,0 Y,y €00 VY, ¢
i P.xP. 04,y Yy, Vot £,4v Y AY ¥, oV VLY
¢ P, xP. oo,V Y4, 14, o,V Y,y YLAY VYA,
o P, xP- 04,y Y. YA 0,¢ . ¢,0V o, YooY,y
B P, xP, Y, Yy, YA o,VY¥ £,6. e VALY
v P, xP. T, Y40 XY 0,4V £,EV 0,¢ . 110,4
A P\XP+ 04,y Y.o At Y Yoy LY. oYY,y
q PxP+ Y, 14 (X 0,0, Yoy ¢,¢V £1.,4
V. P(XP ¢ o,V YA 1Yy £,4V Y,YV YAV oyo,n
K] PxP. oA,V YAA 14, 0,0V Y6 YLAY vYR,4
VY P(xP- oA,Y YA VK €,V £, v €00 vi,e
VY PxP, oA, V40 XK o,V £,V ¢,0v Ve,v
V¢ PxP. o,V [ VA £,V Yoy [ TeE,A
Vo P(xP. ov,¥ Y\YV 'V £,AY 2R R TVYLA
IR P.XP: oA,V Yo (R oY Y6 £,y YVY,4
VY P.xP. oV, YAV Yov 0,¢V €, YAV T
VA P.xP- ov,¥ V4. VA £,4V e 0,¢. (A
14 P.xP, oA,V Yy, Vo o,V ¥ Y,y Y, eV oY,
Y. P.xP. 04,y Yye 1. o,V ¥ LY YA 31,V
Y P.xP. oV, W (3 o,V Y, oV YA Ya¢,0
(K] P.XP. oA,V V4. [EE) o,\V Y, oV €,%. VY.L Y
Yy P xP- oA, Y VEA €AV o,V o,V vedLa
Y¢ P.xP. Y YYe Yoy 0,0, Y4, °,Y. VAt
Yo P xPx ov,v VY Yo 0,. Y Y, eV €%, Yoo,
[T P.xP. 00, Yov Y04 °,Y. Y. ¢,y VLA
Yv P.XP- ov,. Y\ Y VY Y €A YV YAV £YY,0
YA P.xPy 00,¥ VAo (X3 o,A¥ Y, ov 0,0 XK
Y4 P.xP. otV KK VAL o,YY VY £,V Aov, .
v P.xP. o¢,¥ Yy, Yva o,V Y. o,VV Yoy ,e
K P.xP. Y Yov Yoy o, Y,y €,V Y, Y
vy P.xP. RY Yyy KX o, ¥ LY £,V YK
vy P.xP. T, YV. VAL €Y oYY YrY 044,V
v ¢ P, xP. 1Y,V Yry VEY o,VY¥ YLAY £,4v7 LK)
v o PyxP. o, Yeo VY e Y. o,YV 40,1
v P.XP. oA,¥ Yry Ve o, YV [ €AV TAY, Y
LSD .0 V,4¢ XA q,0 Y VY LAY Y¥Y LY
K Y,on VAN 1Y, VL €4 .40 'V, YRy
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Table ¥: Mean performance of F, reciprocal hybrids (F.,) for all studied

traits
Hybrids No. of PH No. of FD FL Fw TY/IP
DF (cm) F/P (cm) (cm) (gm) (gm)
\ PyxP, oA,V Yyy 1o £,9. YA oY, £4A,0
Y PexP, IR 14 VY€ 0,4V Y, ov £V [ oAv e
v P:xP, T, [T Ve o, AY Y,V 0,4V [y.oavy
¢ P.xP o,y Yy, V€A o,VY YAY §AY | vYyy
° P.xP, o¢,¥ V4t ¢4 o,¢Y Y,AY £,AY | YrV,e
" PvxP, oA,y Yoo VEA o,AY YAv o, YV | VALY
v PP, o4, YAo V4. o,tV Yv ¢V | AYV,Y
A P.xP, AR Yé. Yo4 6,4V Y,av £,y | vev,y
q PexPy oV,V V4o B £,4. Y,av YoV X
Ve P.xPy o4,y YY. X o,\Y £y £Y | 1ve,e
AR P.xPy oV, Yy. Véo £,4Yy £,YY £, ove, .
Y P-xPy o4, Y. Yo4 £,6 o,tY YAY | e
yyv PvxPy T, Y Vo oYV LAY §,AY | VYo,
Ak PxP« oA,Y YyY Ye4d £,AV YA v.ry | eva,.
Vo P.xPy ov,v Yy, VoY o,\ YA Y.a. YaA,.
" P.xPr o4,y Yye KX 0,0 Y,av [ Véio,.
'Y P.xPr YR VAL V£ o,A+ Y,Vy £,% TEA,4
\A P.xPy o4, Yve YoV oYY £,V VY| VEAY
V4 PvxPy °%,v \Ve va eV v 8,0, t¥n,e
Y. P.xPr T,y YYA VY 0,4V £,0V o, \V | AAY,¢
[X) P.xP: 00, Yto 'Y, LAY [ o,V | WA,
Yy P.xP: otV YYe v, o,t ¥V Y 1ve,4
Yy P.xP: 0t Yo Yy £,VY £,0V ¢ [Vovo,v
Yt PvxP: T, YV. VY 0,4V Y,AY 0,4+ [VYive,.
Yo PAixP ¢ oV, Yve vy o, ¥ Y,qy Y,vy o,y
(R P«xP: ov,V Yé Vo °,\V Yo r,ay | ede,v
Yv P.xP. 04,V R Vo £,9. Y, o, Y.AY | eve,.
YA PvxPs o4,y 14y Vo. 0,0V oY, oY | viAa,¢
Y4 PAxPs Y YY. KX o,vV £, £,4. 9ty
v . P.xPo ov,¥ YY. Y o,¢Y Y,4. £,6F | VYY"
vy PvxP- on,Y Yre EE oY YAv €A TYALN
v Y PAxP+ on,Y YA Y o,tV Y,AY £,4Y | A¥Y,Q
vy P«xP- Y, YYA Yoy o, Y,rv £,%. £YY,N
v ¢ PAxPy TR Yy Y YA °,¥. Y,Ev t,0v | v,y
vo P«xPy 1Y, VAL Vi o,V Y,av KRN
L) P«xPa T,V YRy va e Y,ov Y,4. Y.ov,4
LSD 0 V,4¢ Y q,0 Y VY GAY ATy
e Y,on YA, \Y,0 B 40 LAY

Combining ability analysis

Mean squares of general, specific combining ability and reciprocal
effects for all studied traits are given in Table ¢. The results exhibited that
mean squares of general combining ability (GCA), specific combining ability
(SCA) and reciprocal effects were highly significant for all studied traits.
These results indicate that both GCA and SCA were important in the
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inheritance of these traits. However, the magnitudes of GCA were larger than
those of SCA for all studied traits pointed out the predominance of the
additive gene action. In addition, significant reciprocal effect mean squares
were observed for all studied traits, indicating that these traits were controlled
by extra-nuclear factors as well as nuclear factors. These results are in
agreement with those reported by Prakash et al (Y:+Y), Rewale et al (Y:'Y),
El-Sherbeny et al., (Y:+°), EI-Gendy and El-Sherbeny (Y::¢°), Sinthil et al
(Y++V) and Singh etal (Y:+7).

Table ¢: The analysis of variance and mean squares for combining
ability analysis

sv DE No. of PH No. of FD FL FW TYIP

DF (cm) F/IP (cm) (cm) (gm) (gm)
GCA N ER A R A I A N R EYNEA, V¥
SCA YV [ R, ovee [eva e [ ynaeee [ vedkk [ weqek [ L FRAR YAG 0, k*
Reciprocal YRV TR eV ge ek [ v vaver | ook | g gqax [ FRoen ARk

Error VEY | oL EA Y¢,. VY, ¢ o VvEe [ X YYV i,

GCA effects (gi)

Estimates of general combining ability effects (g;) of each parent for
all studied traits are presented in Table ©. (P.) was the best general combiner
for all studied traits except fruit length, fruit weight and plant length. While
(P+) was good general combiner for fruit diameter, fruit weight and total yield
per plant. (Py) was good general combiner for fruit length. (P+) was good
general combiner for fruit diameter. (P:) was good general combiner for plant
length, number of fruit per plant and total yield. (P.) was good general
combiner for fruit length, plant length and number of fruit per plant. (Pv) was
the best general combiner for all studied traits except fruit length, number of
fruit per plant and earliness. (P.) was the best general combiner for plant
length and number of fruit per plant. (P<) was the best general combiner for
fruit diameter, plant length and earliness. Generally, the results showed that
(P.) and (P.) were the best general combiners for earliness, while (P,), (P:),
(P+) and (Pv) were found to be good general combiners for total yield per
plant.

It could be suggested that these parental genotypes posses
favorable genes to improve hybrids for earliness and yield components.

Table ¢: Estimates of general combining ability effects (gi) of each
parental lines for all studied traits

Genotypes NOD.FOf PH No. of FD FL FwW TYIP
(cm) F/P (cm) (cm) (gm) (gm)
P, EYER -\ Y -Y, Yok GPYY R EEERAY Y YVER Vi, 8 %
P S YA -V, VaEx ot B A ) LYo ke T TR L YN
P e Ye VR, YA AL AYEE DR DR ERS €8, *
P ES R Y,V exx VY, TARE v, 080 k% Ve VA -v,0 Yo A R
P. SV, VA EE 14, eFF V,4 ox* e AY F —e,\e0 v,eYe YA, Y **
P- oYY VYo,V ** 1,4V EE AR D AR -y Ve, ¥
P Y, 00 0%k £,7Yy x -V, Aaxx O B e, )4 R DA RS £V,Y **
P . ANTEE Y,Ve x* q,0 8% —v 0 Y —v,0 e FOSRR] 1,8
P 0,06 YA VY,V ** VT,V DR A v, BV E X e A
SE(g|) wive \,Y¢ ,Ae ety v,ele e Ve y,4

Yoo
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SCA effects (Sij)

Estimated specific combining ability effects (S;) of each cross
combination for all studied traits are found in Table 1. The results revealed
that the cross combination (P\xP-), (PvxP.), (P+XxPy), (P:XP:), (P:XP,),
(PvxP.), showed desirable negative significant SCA effects for earliness.
Moreover, seven, seven, five and twelve out of thirty six crosses exhibited
positive SCA effects for fruit diameter (cm), fruit length (cm), fruit weight (gm)
and plant height (cm), respectively. Concerning to total yield per plant, fifteen
and nine out of the thirty six hybrids were the best yielding crosses for
number of fruit per plant, and total yield/plant, respectively.

Table 1: Estimates of specific combining ability effects (S;) of each
cross for all studied traits

No. of PH No. of FD FL FW TY/P
Crosses
DF (cm) F/P (cm) (cm) (gm) (gm)
P, XP [ _9,AQxk -Y,40 EEYE: TN ~,YVe ZEA,A
P, XPy Y, Y TN BT Y SLFYYE [ o ey ae Y, Y
PXP« VA *x A Sl SYY,04%k -, VYV F e Ve Y LY VoA
P,xP. A Y, eV Vo,Y  kx v, Ve S Yey 4,00 0%k Y,
P, XP- Y, Ee [ Yo gyax [ LYY AARK VY R R BEER 14,1 *
P, XPy Y Yy, €4k Yo, q ARk Y CEVYE V,YVR VAV, Y *x
P\XPx KR Vq,0q%% T Ve YAA ERY o,V
P\XP+ IR _0,41% VL,V ek I VY VRS 1Y
P XPv Y, 0k BEAS Y, P AR veve XY AN AV
P/xP: Y Y, Y% YR VY R SO XY _£4,)
P.xP. VP AR VA,V A, &\ ** D R I e, 0 R Yo,V
P XP- K 4, Y yex VYL ¥R Y ., yan YA VY,Y *
P XPy AT WY I Y Y VYot IS
P XPx R ¥Vt A, YV*x X ~,YVe LY Y
P/ XP+ Y, Qe VLY e ¥, 4N oo VA BETX) YT Y,V
P.XP: R \,VY Yo, q ARk YL Sv,OAVRR VY AWES
P.XxP. ERTY Y, LYY KXY A Y Y4,y
P.XP- o, 80 -¥,Va VLY ek T LAY VK VY AR V4E,V *x
P.XPy RN -Y,vn RN T BN T BV BRI Pl I 0
P XPaA A VY, Y pex L0, FVrk Y L BERAS Ve,
P.XP+ W _€,VV R v,e00 D v,Yed VLA
P.xP. K Y, SY Y v,0 80 Y et 294,y **
P.XP- Y, E AR 9, Y axx Y&,V Rk vy L ATARE ) YO, *x
P.XPy ¥, VEE VAR V,00%x LYYV R AL 0 0Kk N
P.XPa Y I I I WV YT LY T R
P.XP+ SV, W AR S 4,1 gk YR S AVY S FAER Yy,
P.XP- Y .04 I L I T R Y N T L T B I
P.XPy IR N aARR [ e Y L ,YVA AR
P.XPax Y, 4k Yo, AdRk | XY 4 yex Y Y LR AR ES
P.XP. ) RS LS Y T cen R [ YV o Rk
P.XPy Y AV A*x o,V YRk LY AT T T -S4, **
P.XPax .,0¥ Yo, Y yrx ¥ve FRe R [ i eenkx BEEE) £V, A
P.XP+ ¢, ¢ 0%k €,V [0 Y N R T X
P XP PN -Y,AN IR YL e SV [
P XP. Y XY AR SV, e4 VY x IR TS T Ye,n
P.XP+ I VENTRE | YA o YR ) EED Y AT oRk
SE (Sij) ey Yoo Y,V YY) ey CAAY YAA
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Specific combining ability effects (S;) of each reciprocal cross
combination (F,;) for all studied traits are found in Table Y. The results
showed that no reciprocal cross was the best for all studied traits. However,
nine and five out of thirty six reciprocal hybrids exhibited significant SCA
effects for earliness and plant height, respectively. For yield and its
component, sixteen, four, three, six and nine out of thirty six reciprocal
crosses revealed desirable SCA for number of fruit per plant, fruit diameter,
fruit length, fruit weight and total yield per plant, respectively.

Table V: Estimates of specific combining ability effects (Sij) of each
reciprocal cross (Fy,) for all studied traits

No. of PH No. of FD FL FW TY/IP
Crosses
DF (cm) F/P (cm) (cm) (gm) (gm)
PxP, AR B E L SV, 0 0 FE OYYVE -, VAY N0 FE 1y
PxP. en YA 0% | o ¥AVE | . Yo. Y TAL4x
P:xP, -, AY -Y,0. B PO X R OYry Y, Y R B RN L
P.xP, Y L I Yy, 0% —e, ey BN il —e,0 VYV Y, ¢
P.xP, Y, VEE A AN, ook —v,0\Y Yo ey £V, 8 *x
PvxP, AR i SV Y, 00k VR, 0 0 k% —v,0 00 VYR oy Yo, **
PAXPV "..* _ig’..** _r/\y..** .’vg.** .y""r** .’Q\V* _‘.g’v *%
P.xP, A A SV, 00k YV, 0 0k Ve AY Oy VAVEE BRI
P+XP ¢ Y,V VEE S AR PR -, Y\Y OYAY -04,4
P:XPy PRI A ) B PR P v, AY B AR B R A -Ve,4
P.XPy OAY BAN AL YO, v a* PN VER v, EAYER S, \rY va,¢ *
P xPy -, Yy £,00 AR LYo 0,V ek e AY ov,o
PyXPy P A0 F - ,0n -v,\0 Yo -, Ve -Y¢,4
PiXPy -, AY S £,04 T I e Yy Yv,a
PaxPy VA YEx Y,on Y, v ax* — Yy - e -, Ve AR 2kl
P.xXP: vy 0, VY, ek Va0 LYY D a8 \¥,e
P.XP+ oY Y,0. N,k - Ny oy -y BAN
P.XP¢ -, AY SYY,0 %% 0,0.% S\ rY ARYEE oYY va,e *
PyXP+ N, 0% YV,0 k% Y¥o,0 %k e, 8RR —v, 000 Sy, e VYRR £Y,A
PiXPy -, Yy -1,0. Y ,0 0k PO AR Yo o VAR SYYY, ek
P.XPy AR YV, 0 0k A, eEE S0, 00 W FE Yy R S A i BEA N
P.xP« AP VY, 00k V4,0 %% -y e,y - £Y,%
P.xP: Y, 0 0%k Yo, e FE -£0,0 %% ey OV o vy BEAN S
PyXP ¢ V0% SYY,0 0% S, 00k -, Yy ey -, Yo AR
PiXP: oYy AN, R B DR e, YYY OYry Ye,\
P.xP: Sy, PR AP £,04 DR e Yy YA
P.XP. B i B L —v,0 0 Y ey RAN S
PvxP. [ TS S YA 0 vy ANy O SV, VR
P XPs S6,0 K% 04,0 k% RN —v,e 0 -0 e, AY B
P.xP. ) ,0 0 F* L I A vy DAE-N VR Yog,q **
PyXP+ ¥,0 0% a1,y Vo, 00k —v,a 0 e AY -y Y,¢
PixP+ ¥, VR YA, 0 *x —E, 0 -, YAVYE - Yo B AR L P
P.xP+ 0 Yy, 00 YA, 0 x* -0, YAYEE a0y S AR AY, 0 *
P.XPy ¥, 0% Yo, omm | AW, o | L YV Y VAY A
P.xPy B L Yoo, v ok EN, 0 *% e oYY ERVE Y., g%
PaixXPa =),V B RRLL You,00% —v,a vy -, YYY L EAYE VAR,V **
SE (Sij) R Y, eV Y, ¥4 Y AAY BEEX Yy, r
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It could be noticed that the excellent cross combinations were
obtained from crossing (good x good), (good x poor) and (poor X poor)
general combiners. Therefore, it is not necessary that parents having
estimates of high GCA effects would also give high estimates of SCA effects
in their respective cross combinations. These results suggest the important
role of non additive gene action in the inheritance of the studied traits.

Nature of gene action

Based on the analysis of combining ability, the different genetic
parameters were estimated and the obtained results are presented in Table
A. The results indicated that the magnitudes of the non additive genetic
variance (VD) were larger than those of additive ones (VA) for all studied
traits except for fruit diameter and fruit weight. In this direction, Dhankhar and
Dhankhar (Y++)), Prakash et al (Y:+Y) and Solankey and Singh (Y+)+)
stated that non additive genetic variance was higher than the additive one for
days to flowering, plant height, number of branches, number of pods per plant
and pod yield per plant. Considerable values of reciprocal effects variance
were observed in all studied traits, exhibiting the important role of cytoplasmic
factors in the expression of these traits. Furthermore, the broad sense
heritability estimates (H, %) were more than Yo/ and larger than their
corresponding narrow sense heritability (H'n %) for all studied traits.
However, estimates of narrow sense heritability were Y¥,37, YY,¢ £.,0 &V,)
Y1,A for earliness, fruit length, fruit weight, plant height and fruit diameter,
respectively. With respect to yield components, the estimates of narrow
sense heritability ranged from Y),Y % to VV,Y¢/ for total yield per plant and
No. of fruit per plant, respectively. These results verified the predominance of
non additive gene action in the inheritance of these traits. These results are in
agreement with those obtained by Prakash et al (Y++Y) and Salameh and
Kasrawi (Y« V).

Table A: Estimates of geneticv parameters and heritability in broad
(H'p%) and narrow (H',%) sense for all studied traits.

Genetic No. of PH No. of FD FL FW TY/IP
Components DF (cm) F/IP (cm) (cm) (gm) (gm)
VA vov¢ YYE,N A, 0N BERES Y ee YAAT, Ve
VD Y,vue YYVA YVV, eV BER) YR LAYe [yrrRe, Ay
\Vr YLEYY 0t vi4,e0 Y Y YA [ Yvitaaay
VE LEANY Y, VY, 68 XY R X YYy Ay
HY,% AV, Y 9¢,4 v,y X VA, Vo,¥ AV, ¢
HY % X £V, VLY VLA vy, ¢ t.,0 VY, Y

In conclusion, it could be noticed that most studied traits were mainly
controlled by non additive effects and cytoplasmic factors. Thus, the genetic
material used in this study could be used for hybridization for producing
promising crosses to improve economic traits in okra.
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