N

INDIAN Joug
ARID lmm-n;:“':t
—‘@;@Lﬂll: |§.Jg

—_—

Line x tester analysis for combining ability in okra
[dbelmoschus esculentus (L.) Moench. ]
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Rajasthan College of Agriculture, Udaipur 31 3203

Abstract e

Combining ability effects were estimated for different characters in a line x tester crossing programme comprigy, 3
hybrids produced by crossing of 15 lines and 3 testers. Parents and hybrids differed significantly for gca and sc effecy,
respectively. High average degree of dominance revealed predominance af nun-addii'trc gene effects for all the trais, The
parents Swati-10, Heritage green, Punjab Padmini, Ankur-40, VRO-6 and Arka Anamika were good general combiney f,,
majority of characters in various environments, Therefore, these lines can be used for hybridization for producing Promising
recombinants. This indicates that parent showing high gea for fruit yield per plant might be due to hi;h gca for frujy weight,
fruit length, fruit girth and number of fruits per plant. High sca effects were reported for cross combinations, BO-3 Arka
Anamika in E,, Swati-10 x Parbhani Kranti and heritage Green x Arka Abhay in E, and BO-3 x Parbhani Kranti in E, environmeq,
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Introduction

Okra [Abelmoschus esculenrus (L.) Moench], com-
monly known as bhindi has a prominent position among
vegetable due to its wide adaptability, year round cultiva-
tion, export potential and high nutritive value. In any sound
breeding programme, the proper choice of parents based
on their combining ability is a prerequisite. As such stud-
ies intended to determine the combining ability not only
for necessary information regarding the choice of parents
but also the simultaneous nature and magnitude of desir-
able traits. Accordingly the present investigation was un-
dertaken to have an idea of the nature of the gene action
for green fruit yield and other important attributes in ckra.
Line x tester analysis is a useful tool for preliminary evalu-
ation of genetic stock for use as combiners, which may be
used to build up a population with favourable fixable and
genes for effective yield improvement.

Materials and methods

The experimental material comprised of 15 female
parents (lines) viz. Heritage green, Go-2, Bo-2, Punjab
Padmini, Swati-10, Swati-25, Ankur=40, Pusa Sawni, VRO-5,
VRO-6, Varsha Uphar, and 3 Pollen parents (testers) viz,
Parbhani kranti, Arka abhay and Arka anamika were se-
lected on the basis of per se performance, adoption and
geographical diversity. They were crossed in the line x tester
design thus 45 hybrids were produced. The 45 F s and
their parents were grown in randomized block design with
three replications at Horticulture Farm, Rajasthan College
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of Agriculture, MPUAT, Udaipur, (24°-35"N and 73°42'F)
atan elevation of 582.17above mean sea level. The climue

of Udaipur is semi-arid sub-tropical, characterized by hy
summers and cold winters. The hottest months are Aprl,
May and June (Maximum temperature 43-44° C), whereas
during December and January, the minimum temperanre
often goes below 5 °C. The average annual rainfall is 750
mm, 70-80 % of which is received through the north-west
mensoon during July-September. The soil was sandy leam

in texture consisting 62.3 % sand, 21.6 % silt and 16.5%
clay having soil pH 7.8, electrical conductivity 0.46 dS'm,
organic carbon 0.54 %, available N 73 mg/kg, Olsen P 143
mg/kg and available K 70.2 mg/kg of soil. The experiment
was conducted in three environments viz., summer 2003
(E,), rainy 2005 (E,) and summer 2006 (E,). The seedswere
sown in single row of 3.6 m length keeping 45 cm distanc®
between row and 30 cm within row. The observations Were
recorded for yield and yield contributing traits viZ- plant
height (cm), number of branches per plant, height of i
effective fruiting node (cm), days to 50 per cent ﬂlnwE! Ing.
number of fruits per plant, fruit length (cm), fruit girth (e
days to harvest, fruit weight (g) and yield per plant (2
Combining ability analysis was computed according
model given by Kempthrone (1957).

Results and discussion ) e mifie
The analysis of variance revealed highly il
cant difference among all the traits which i"d'ﬂ:ﬂ,um
presence of considerable amount of genetic m;usm;
(Table 1). The mean square due to crosses, lings 3"

g



K. D. Ameta, A. K. Shukla, I.B. Maurya and L. N, Mahawer, Indian Journal of Arid Horticulture, 2009 4(1): 16-19

Table 1. Summalion o fcombining ability in various environments

Souree Plm1 Numberol  Height Daysto  Number Fru Fruit girth Days o Frun Vield per
height  branches  offirst 50% of fruis ~ length harvesting  weight plant
Perplamt  cffective flowering  per plant '
fruiting
node
E-1 Envronment
E;GC‘AT 24168  .0.005 05631 -0.07T13 4. 115*  0.15479*  0.037526%* 003022 0.19582**  1411.6*
EIGCAL 1097.0%* 065395 42829  23463** 28.442*% 38868+ (.39772*  21B12%*  18469°"  14049°*
I°SCA 29853 5.4193% DO878%  111.55%  20076% 32276%*  2.0932** 116.38**  90398**  79631**
E-2 Env monmenit
I'GCAT 32766** 0061853* 0.10106 0.1019  0.42326* 0020207 0.02916°°  0.16089°* 3.0436** 6093
L'GCAL BB6.5S'*  14979**  EO27B*  70209%  I6.064% 28BR8*  (.42754%%  70.797**  31065%*  SB416**
I'SCA  I75L1%  10966* 74471 25822%  §7301% 264170% 944 272.59%%  IST75t  13306%*
E-1 Environment
DIGCAT J2738%  0.093974%% 0.5839* 022308° 1.9553%* 00302 0.038759*° 0.12262 0. 774044 583.9**
LIGCAL 93901 | 10%6e 9294%  11047%  ITE56%* 1. TIRTHE 041544 10.0g3%* 7 ER4G™  GI2Gwe
10.69%* BRAO9®®  55557%%  12064%*  31.122¢%  2.0524°*  60.909** 537 J0433*

i ;1 SCA 23487

Table 2. Best parents identified on the basis of per

environment in okra

se performance and GCA effects for various traits in different

s. Character Per Se GCA Common
[+
I.  PlantHeight E, L,Ly,Ls L, Li Ly Ly L, Ly All
Ex LwwLliT,L,T, L Ly Ly Ly Ly Ly, L
E; Ly L, Ti, L, Le L, Liy, Ls, Ly, Lig Li. Ly Lis, Lo, L
2. Numberof E, L,L,L,L,T, Ly, Ly, Ly Loy, Ly L,
branches E! L"h L'lh L'Ih Lh T]l Lﬂl va Tl- I-'I!n LI I-"U\ T]-
per plant E;, L.L.L.T.T L, Lo, L3, Ty, T Ly, Ty
3. Height of E, L,LsL,L,,LsLg Ly Lgy Lygy Ly L L.. L,
first E: Ll, L-s, L], [-r::-. L, L-|51 ]-"h Lh Lh T3 LS. L
effective E‘l L’I! Li: LI'.I:! Lm T1 L'|1 Lm ]-'21 L‘J‘r T! L",‘.l T:
fruiting
node
4, Daysto50% E; Lu,Ts, Ty L, Ls La, Le, Ly, Li, Lo Ly
ﬂnwen’ng E, Ly Ly Ly T, Lg Ly Lin L Lyy Ls, T, Lt I-u
5 Ei LaLs,Li,TiLs Lis, Ls, Ly, Ty, Ly Ly, L, Ty
5. Numberof E; Ty LsLysLaly, Ly Lo Lin Ly Ty L,
fruits per E: Lu, Ty, L Ls, L Lii, Ly, Ls, Ly, Ty Liy, Lay Le, T;
plant E, L,L,T,T.L Ly Ly ks, Ly, Ty L, L, T,
6. FruitLength E; L, Ls, Lis, Ly, Liyy Le, Ly, Liy, Lis, Li Ly, La, Ls, Liny Ly Le
E, La.L,LsLp Le» Ly Lize Lias L Le. Lia
E» L Ls Lis, L, L L4, Ly, Liz, Ls, Lo Li, Ls, Li2
7. Fruitgidh E, TuL,Luly L Ly, Lig Tos Lyss Lyg Ly Ly Lyss Ly T
Es  Ti Li Lya, Lisy Lo, Te, Ly, Lis, Ly, Lis, Ls, T2 Ly, Lyay Lys, T
E, LuwLiuly Lia Ligs Lis, Ta Ly LiLisLlis T
8. Daysto Ev  Lu, Ty, Lz Ta, Ly, Ls Ls, Ls, L, Ly, Ly Li
harvesing E, Lg,L,,L;yT,Ls Li Ly Ly, L, T, Lii Lis
Ei LiLyTyLinLe L3, L, Las, Ly, Ly Liy, Lo
9. Fruit “"-‘ish E. LE! I--||1. T].: Lar L: Lih I-‘I 11 I-'l- L., L'IJ I-‘l I L4
E: L:; LTy LeLs Liy Lo, Ly, L, L, Ts Ly, T
E! L.u L"J"u L?l L']r T'j ]-'?h L'l]r L‘c- Lh T.'I L«H L‘?r T}
10, Yield per Ei LeLliLl:, LT Li, L, Ls, Ly, Ly Lii Le
plant E, L.T,Li,LsLly L, Ll Ly Ly Ly, Lals
Eyz T, Ts Ty La Lia Liz, Lis, Ly, L, Ly La
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Table 3. Best hybrids identified on the hasis of per s¢ performan

CAVIFGaNMents in okm

5. No. Characicr Per Se :
l. Plant H eight E, W T L & Ty Lax Ty Ly
% T Lax T
E; Ly x Ty La x Ta Lax Ta Lo
xTy. Ly xTy
E, LyxTyLxTylexTyla
Ty, Lix Ti
2. Number of E, L,xTy Ly XTiLaxTa Lo
branches x Tz, Ls xT:
per plant E,; Lyx T, Ly x Ty Le¥ Ty L
xT:. LuxT; .
E, L,yxTyLexTybuxTals
I.Th L} 3'1']-':!
3. Heightof first  E, Lyx Ty Ly xTp LixTa Lo
clilective ATy, LaxT,
fruiting node E: Lex Ty, Lyy x Tas Lisx Tz, Ls
.KT}.. Lr, XT:
Es LyxTy Ly xTa Lox T Ln
?G-T“ L|]1T;_
4. Drays o 50% E, LyxTa Le x Ty, Lizx Tiy La
flowering xT,, L, xT,
E; LixTy Lig x Ty, Luux Ty, Lo
x Ty, Lyx T,
Es Lax T3 Ly X Ts, Lusx T
LyxT,LyxT,
5. Number of E| LixTy Lig xTs LixTaLs
fruits per xTy,L,;xT,
Iﬂi‘ll'll E; LiixTs, Ln x Tz Lix T La
xT,
E]_ L.;.x'ra, E‘li X T]. L| x Th LII
KTy, LiuxTy
6. Fruit Length E, LyxTg Lys % T Ly Ty
LiwxTinLls xTy
E, Lyx Ty Ly Ty Lyyx Ty Ls
xTi, LiaxTy
E.l LJxT]rLI! HT.E: ]-'HXT_'h L"il
KT;. I..-3 KT.".
7. Fruit Ei".h E; Lﬁx'l',, I..-_-| XTITLH:‘T:. L-'_l
xTy, L x Ty
E; LyX Ty Lys x Ty Ly x Ty, Ly
x Ty, Ly T
E, LyxTp Ly X Ty Lux Ty,
I.|$ xTs Ls xT;
8. Da}'g to E-| L” X T;. [-"'.I X T., L|] X T" Lq.
harvesting xTy, Lyx T,
E, LyxTy Ly x T, Lix T,
Ly, xT;uL,; xT,
E; Lygx Ty, Lyy x Ty, Ly x Ty,
Le x Ty, I.-| X T|
9, Fruit weigh E, LiyxT),Ly x Ty, Lux T3, L,
Ty Lyx T,
E; LixTs, Lygx Ty Lyyx Ty, La
xT,, Ly xT,
E; Lax Ty Ly xTy, Lix Ty Ly
xTy, L, xT,
10. Y ield perplant  E, LixTy, Lea X T3, Lisx T3, L,
xTy, Ly, xT,
EJ L"thI: L-l xTJ+L|KTh L”
KTl, L. x Ty
Es Lix Ty Liz X T3, Lax Ty, Ly

xT,,L,xT,

~
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§CA ellects for various traits in Uilfere "
n

SCA E _T.,‘,;E;ﬁ\ |
Lpx T Ly % Tyl xTa bl Lyx Ty L |
x T3, Lie XT3 ERT ™~ |

% Ta Lo ¥ T Lax Ty La Lix T,,
:{:-.‘Th L, x Ty ik xT,
Lyx i Lw 2Ty Ls x Ty, Lax Ty L, T
Loa % Tz L x Ty 4
Lyx Ty bls xTylioXx T ks Lux Ty L, x T
% Tz Lis T Ls XTy I
LioX Ty Liy X TaLsX Ter LaX Ty L, 57
Ls w T, Le x T2 L||x"f't 1
Lg% Ta Lo xTplrx T Ly Lisx T, Lixt
I

x T L xTa

Lg% T“ I.-;|. X Tg Loga X T]- L.l Tb L, xT
I

Ly xT,LzxTh Ly x T Ly, x7
Lux Ty Ly xTyLlex Tx Ls L||!=cTth le
X Tj1 I"'I X T' I
Lyz%.Ti Ly X Talex TiuLe Lox Ty L, xT

xTy Ly xTy Lip xT, o
L“KT}, I.-|3 anLJsKTJ- L”HTLL”_HT
I--u. xTLI:'"I'}I H'TI I

Mil

Lix T Lix T3 LiaxTy, La

x T|, Li! X TJ

L,|5::T_'|., Ly x T, leTJ- L:I'I.KT;‘ L” Ty

L”_ X T,. L-. X T| LIJ X T_.
Lix Ty Ls xTi,Ly 2Ty L Mil

x Ty Ls % T,

Lix T.FL”_ ¥ Ta, Lsx Ta, Lix Ts

LI !I{T;, |.6 X T|

Lyx Tyl % TiLax Ty Ly
x Ty Ly xTy

Lypx Ty Ly xToLyux T
L xTy Lax Ty

Lex Ty Ly xTylysx Tags
LuxT, Ly xT,

Lox Ty Ly 2 Talyux Ty,
L+ KT.. L|3 X TJ

LuxTyLyxT,
le TJ- L|] KTI
LQH T]q L|] xT]_

Lia x T
L,,xT;. L, xT,

Lex Ty Ly xTolyx Ty, Ly L;x T,
HTI. Lg. KT:
L.X TIrLIl XT],ngﬂ T_],. L||IT|

Li xT),L: x Ty

Lyx T3 Ly xT L, x Ty Ly
® Ty Ly xTy

Lyx Ty Ly X Tolyy x Ty
LII] H.Tl. L|$ XT]

L.KT“ L.‘_ le.Lu,KT],L”
x Ty Ly T

LuxTy, Ly xT )Ly x Ty,
Lipg XT3 L; x T,

Lax Ty, Ly x Ty Lax Ty,
Lis xTyL, 5T,

Lix T L iTy
LyxTuLlnxT
Nil

LsxTy.LuxD

LuxTiLi ¥ T

Lisx Ty, Ly xT3 LiaxT LixTs

I.-,;, HT:,L; X T: T
Lax Ta Ly 2T Lyex Ta, Lex Tn Ly x 12
Ly xTy, L3 x T

1% o, Lo X o Lix s, Lo ¥T)

Lix T:l1 L: xT..L.xT;, Lz

X T;, L; x T] T
Lyx Ty, Ly xTy,Lizx Ty La Lyx Ta, Ly 2
xTuLl; xT LxT

Lyx Ty Ls xTs

Lyx Ty, Ly xTa,Lzx Ty, La
x Ty Ly xT,
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Symbol used in the tables

Symbol _Name of line Symbol  Name of Tester
L, Heritage Green T, Parbhani Kranti
Ls GO-2 T, Arka Abhay

1 BO-2 T; Arka Anamika
Ly Punjab Padmini

L« Harbhajan

L Nirmal-303

Ly Co-3

Ls Pusa Sawni

L Swati-10

Lig Swati- 25

L Ankur-40

L VRO-5

Ly VRO-6

L4 Ratnaraj

Lys Varsha Uphar

. were significant for all the characters in all the environ-
- ments except due to lines for first effective fruiting node,

The mean squares due to lines x tester were si enificant for
?ll the traits in all the environments except for plant height
inE,, E,and E, and for fruit girth in E,. The o*GCA effects
due to lines and testers revealed that both the lines and
testers contributed for various characters in different envi-
ronments. Estimates of o*SCA effects were greater than
a*GCA effects due to lines and testers for all characters in
all the environments, which suggested the role of non-
additive gene action in the inheritance of most of the char-
acters. The preponderance of non-additive gene action was
also reported by (Singh and Singh, 1978), (Arora, 1993),
{Sood and Sharma, 2001) and Prakash et al. (2002). Recur-
rent selection could be used for the improvement of these
characters. Out of ten traits under study, the negative gca
and sca effects were estimated for three characters viz.
days to 50 percent flowering, days to harvesting and height
of first effective fruiting node were considered desirable,
since these traits are negatively correlated with fruit yield
per plant. However, positive estimates of gea and sca ef-
fects for the remaining traits were considered desirable.
The estimates of 15 famale lines and 3 male testers for 10
characters (Table 2) indicated that parents
An overall appraisal of GCA efTects of the par-
ents (lines and testers) used in the present study indicated
that, in general, none of the parent was a good general
combiner for all the traits studied. Estimates of GCA effects
showed that line L, was a good general combiner over the
environment as it showed significant GCA effects in
favourable direction for varying sets of 6, 7 and 4 charac-
tersinE . E, and E, respectively followed by line L, L, L,
and L, Among testers, T, was good combiner for a set of
three characters in E _two in E, and four in E, including

19

yield per plant except in E, environment,

A perusal of SCA effects among hybrids revealed
that highest magnitude of positive SCA effects for vield
per plant was revealed by L,xT,inE;L,xT andL xT,in
E,and L, x T in E, environment. None of the cross combi-
nation exhibited consistently high SCA effects for all the
traits studied. The crosses showing high SCA effects did
not always involve parents with high GCA effects sug-
gesting that the interallelic interactions are important for
the concerning characters. These findings are in agree-
ment with the findings of Pratap ef al. (1981 a), Poshiya
and Shukla (1986 ), (Patel, 1988), (Poshiya, 1992), (Shinde
ei al., 1995) and (Pawar et al., 1999).

Besides yield, crosses L, x T, and L, x T, also
revealed desirable SCA effects for number of branches per
plant in E, and height of first effective fruiting node in E,
and E,. Likewise, cross L, x T, showed high positive SCA
effects for number of fruits per plant in all the environ-
ments; and cross L, x T, for fruit weight in E and E, envi-
ronment.
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