Combining Abilily Analysis for Yield Components in Sesame 449

JHORGADE, P.W,, PATIL, M.M. and NARKHEDE, EMN. .
(1988). Line x-tester analysis for combining ability in
sesame. J.Mnaharashtra Agric. Univ.13: 67-70.

‘HORGADE, P.W., DESHMUKH, A.V., NARKHEDE, M.N.
and RANT, 5.K.(1989). Combining ability for yield and its
Tﬁiﬁo&mu in scsame. J.Maharashtra ﬁ.gnc. Univ, 14:

(RISHNADOSS, D., KADAMBAVANA SUNDARAM, M,
RAMALINGAM, .5, and RAJASEKARAN, S. (1987).
Combining ability in sesamum. Indian J. agric. Sei,, 57:
85-88.

MAR SHEIE, M. (1982).5mdies on combining ability in
Sesamum indicum L under different fertility levels.

ladras Agric. 1., 82(6,7.8): 449-452 June, Julz‘,' Avgust 1995
https://doi. org/lO 29321/MAJ.10.A01229

M.Sc{Ag) Thesis, Tamil Nurlu Agricultural University,
Coimbatore,

REDDY, MB.. REDDY M.V.. NAGESWARA RAO, G. and
MURALIMOHAN REDDY, B.C. (1982). Line x tester
analysis of combining ability in scsame (Sesamum indicum
L.) Andhra Agric J., 29: 18-21..

SHARMA, RL. and CHAUHAN, Y.§. (1983). Combining
ability in sesame, Indion J. Genet,, 43: 20-34,

SINGH, V.K., SINGH, H.G. and CHAUHAN, Y.5. (1933),
Combining ability in sesame. Indian Jagric.Sci,53:
305-310.

Received: April 1984 Revised : August 1994)

LINE X TESTER ANALYSIS OF COMBINING ABILITY IN COTTON

N.SHUNMUGAVALLI and L.D.VIJENDRA DAS
- Department pf Agricultural Botany
Agricultuenl College and Research Institute

Tamil Nadu Agricultural Uniiversity
Killikulam Vallanad 627 252

In a line x tester study of cotfon (Gossypium hirswtum L.} involving 11 lines and 3 testers.
(33 hybrids), it was found that all the churacters studied (ie., plant height, humber of monopodia,
days to 50% flowering, days to 505 boll bursting. bol] weight and yield of seed cotton) are controlled
by additive but predominantly non- -additive gene action, The best general combiners in the parenis
were 138°F, 83 and MCUS for earliness and for 50 pet'cent boll bursting and 133 F for higher boll
-weight.- The hybrid 108F x MCU 6 was considered as the best cross, because it recorded significant
positive sca effect for both yield of seed cotton and boll weight.

KEY WORDS :
The concept of cnmbmmg abllll_',f pla}fs a
ignificant role in crop improvement, since it helps
he breeder to determine the nature of gene action
avolved in the expression of quantitative traits of
conomic importance. Combining ability studies
ielp in the identification of parents with general
:ombining ability effects and in identifying eross
:ombinations showing high specific ' combining
bility effects.
{empthorne (1957) is an useful tool for screening
he lines with rapidity and with a reasonable degree
f confidence. In the present investigation, 11 lines
ind 3 testers and their 33 hybrids were studied for
:ombining ability of parents and best cross
‘ombinations.

WATERIALS AND METHODS

The ‘materials consisted of 14 short duration
aricties of cotton of 11 lines viz.,, CRH 68, 2421Y,
‘ashkant 2, Tashkant 3, 138 F, Tashkant I, 133F,,
13, Cul-12, 108F, RF5-2, and 3 (esters MCU 6,
ACU 7, P216F. All the 14 parents (11 lines and 3

The line x tester analysis of °

Cumm Lme x Tert»r,ﬂ.na]ysm Combining Ability

EEHF.F:[S] and their constituent 33 hybrids were raised
in a randomised - block design - with three
replications adopting a spacing of 45 x30 cm
during summer 1991. Observations were recorded
for six chara-:te,rs viz, plant height, nmnb-ur of

‘50 per cem boll bursting, boll weight and yield of

seed coiton. Combining ability analysis was
performed as suggested by Kempthomne (1957).

RESULTS AND DISCUSSION

The analysis of variance (Table 1) fc;r

- combining ability revealed that mean square due to

testers is of greater magnitude in comparison with
those of lines and hybrids except in the case of
number of monopodia in which the hybrid mean

‘square is high indicating greater diversity among

testers for these characters, There was positive
significant differences for the traits, plant height,
number of monopodia in the case of hybrids, days
10 50 pereent flowering, number of bolls per plant,
days 10 50 percent boll bursting and yield of seed
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Table 1. Analysis of variance for combinging ability in cotton (line x tester analysis)

Mean sum of squares
Source dr  Plant hei F'“ No. of : Nao. n{ 'D;g;lm No. of bolls SEI;YS&SI Boll weight Yield of |

atmaturity  monopodia  sympodia flowering bursting md.mtlun
Replication 2 55313 0.0872 24.242 .83 26220 1175 ] 0.502
Hybrids 32 202423*  0.395° 4.121 2.489 4822 4,157 0.001 69.099
Lines 10 109.665 01917 2977 2633 6.038 2.498 0.193 70.520
Testers 2 633.933 0375 7.287 6.607" 10.444* 31.436"* 0.185 383,580
Lines x testers 20 205.649* | .BO4== 4.673 2.005 3.652 2.058** 0.127 36.923
Eror 92 95.040 00235 4983 I.541 2.869 0.843 0.084 73.534
2GCA -0.6613 0.002 -0.074 0.098 0.24 0.388 0.004 6.508
25CA 110.608 0.156 0,308 0.462 0.78 1.414 0.042 36.60
GCAMSCA -0.0059:1 0.012:1 0.240:1 0.212:1 0.307:1 0.274:1 0.045:1 -(0.180:1

* Significant at 5% level,  ** Significant at 1% level.

cotton in the case of testers. The vanance
components and also the ratio between gea and sca
variances revealed that there is predominance of

specific combining ability variance and thus the

non-additive gene action could be exploited by
heterosis breeding.

The gca effects of parents (Table 2) revealed
that the parents RF5-2 and P2I6F for greater
height, CRH 68, 138F, Tashkant- 1, MCU-6 for
reduction in monopodia, 138F, 83 for earliness, 83,
MCU-6 for days to 50 per cent boll bursting, 133F
for higher boll weight were the best general

Table2. General combining ability effects of parents

combiners. Cross involving these parents shoulc

produce promising segregants with higher meap
performance for respective traits. As regards to
earliness 138 F 83 and MCU 6 were found to be
the best general combiners.

The sca effects of hybrids (Table 3 revealed
the importance of both additive and non-additive
gene action for the different traits studied. In the
case of yield of seed cotton, positive significant sca
effects were seen for 108F x MCU 6 and
Tashkant-3 x P216F and for other crosses it was
non significant which indicated the involvement of

Yield of seed

; MNo. of Daysto 50%  Days to 50% boll 3

Parent Plant height monopodia I;nweing }r::urs ing Boll weight et
Lines ) T
CRH68 -4.424 0.173* 0.166 0.126 0.007 2,551
2421Y 3.941 0.259* 10,333 40,739 -0.186° -0.459
Tashkant-2 . -2407 0.193* 0.333 0.060 0.043 1.280
Tashkant-3 3475 0.015 -0.166 0.926* 0.233 1,696
138F -3.657 -0.386* -1.167* -0.506 0.369* 3914
Tashkant-1 2:192 0173 0.000 40,339 -0.083 -4.514
133F 1.025 (040 0.166 0.493 0.419* -1.514
k] 5.125 -0.073 -1.333* -0.906* -0.068 7.463
Cull2 -1.241 0.026 0.666 0.960* 0,037 -1.481
108F -4.19] 0.026 0.500 0.926 -0.005 -3.648
RF5-2 8.125* 0.226* 0.500 0306 -0.028 2.540
Testers '
MCU6 3948 -0.097* -0.515 -0.752* 0.050 -3.183
MCuU7 -2.262 -0.052 -0.060 0239 -0.070 1.638
P216F 6.128* 0.147* 0.575* 0.296 0.018 1.545
SE lines 3.979- 0.062. 0.506 0.374 0.132 3.162
Testers . 2.078 =0,032 0.264 0.195 0.069 1.650

* Significant at 5% level.
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-Tlﬂ:ﬂl: 3. Specific combining abllity effects of hybrids,

i . Mo, of Days to 50% Days to 50% , Yield of seed

Ces.. s e monopodia ﬂfw:ring I:uljlriuumting Bl weigy cottan
CRM68xMCU6 £.233 -0.136 -0.984 -0.609 -0.073 4.061
2421xMCU6 -0.549 0.030 -1.151 -0.142 -0.025 -1.427
Tashkant 2xMCUS 4616 0,203 0.348 0.657 -0.320 -6.613
Tashkan3xMCU6 3116 0236 0.848 -0.209 0.293 -12.283*
138FxMCUG 1666 -0.103 -0.151 0.424 -0.220 2807
Tashkant1xMCUS6 -5.983 0.263* 0.681 -0.842 0,325 -5.539
133FxMCU6G -6.966 0,130 0.015 0.424 0.125 -7.539
83xMCU6 15.716* 0.463* 0.015 -0.175 40,281 10.817
Cull2xMCU6 6349 -0.736 0.984 0,142 0.289 3,228
108FXMCU6 - -1.799 0.063 1.181 0.390 0.521* 13.661*
RF5-2xMCU6 1.533 0.136 0,181 0.224 0.266 5.440
CRH68:MCLU? -3.421 0.118 1.060 1.572¢ 0.177 0.072
2421YxMCU7 3.495 -0.015 1.303 -0.360 0225 0515
Tashkant 2xMCU7 -6.737 0.351* 0.393 -0.160 0.227 4478
Tashkant 3xMCU7 = 14.778* 0.118 -0.106 -1.627* -0.356 -1.371
138FsMCUT -4,787 - 03s1* -0,606 0.193 0,299 3.272
Tashkant ] XMCU7 4,662 0218* 0227 0.939 0.347 2.606
133FxMCU7 -10.521 0215 -0.439 -0.593 0,175 4206
83xMCU7 0.461 0.281* 0.050 0306 0.094 -6,039
Cull2xMCU7 0445 0.180 1.060 1.939* -0.023 0.738
108FxMCU7 -5.004 -0.381* 17727 0,527 -0.200 -7.838
RF5-2xMCU7T 6,628 -0281= 1172 -0.993 0.017 0,381
CRH6ExP216F 4812 0.018 0.075 -0.963 -0.014 4133
2421xP216F 6.054 0015 -0.242 0.503 -0.200 1.942
Tashkani2xP216F 2.121 0,148 -0.742 0,196 0.093 2.135
Tashkant3xP216F -11.662 0.118 0,742 1.836 0,063 14.654*
I38FxP216F 3.121 0.248* 0.757 0.230 0.519* 0465
Tashkant1xP216F 1.321 0.481° 0,909 -0.960 -0.022 2.933
133FxP216F 17.481* 0.084 0.424 0,169 0.300 1333
83xP216F -16.178* . 0,181 0.075 -0.130 0.187 4,778
Cull2xP216F 5.904 0.118 -0.075 -1.796* -0.266 -3.966
108FxP216F 6.804 0.318* 0.590 0.136 -0.321 5833
RFS5-2xP216F -10.162 0.481* 1.090 0.769 -0.249 -5.821
SE 6.893 0.108 0.878 0,649 0230 5.486

= Significant at 5% level.

both additive and non additive gene action for this
character. With regard to plant height 133F x
P216F, Tashkant-3 x MCU-7 and 83 x MCU-6
recorded significant positive sca effects. The parent
P216F alone had recorded significant positive gea
effect for plant height. The crosses 108F x MCU 6
and 138F x P216F recorded significant positive sca
effect for boll weight although the parent 138F
recorded significant negalive gca effect. In contrast
to gea cffect, sca effects represent dominance and
epistatic components of variance which are not
fixable in natwre (Simmonds, 1979). But if the

crosses showing high sca effects involve both the
parents which are also good general combiners they
could be successfully exploited for varietal
improvement. In the present study, the cross 108F x
MCU 6 has been considered as the best cross since
it has recorded positive significant sea effect for
both the traits namely yield of seed cotton and boll
weight and the MCU 6 was a general combiner for
carliness. Parents RF5-2, P216F, CRH68, 138F,
Tashkant-1, 83 and MCU 6 could be wiilised for
recombination breeding programme.
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This investigation revealed the importance of
both additive and non-additive gene action for the
characters studied. Similar results were reported by
Valdia et al., (1980) in their studies with
Gossypium  arboreum. Improvement in  the

characters is possible by simultaneous exploitation

of both additive and non additive genetic
components, This can be achieved by adopting
biparental mating in F2 among selected crosses or
following selection procedures such as diallel
selective mating (Jensen, 1970).

The trial conducted showed that most of the
characters are controlled by

general combiners in the parents were 138F, 83 for

earliness, MCU 6 for earliness and for 50 per cent
boll bursting and 133F for hjgher boll weight. So

these . parents can be used in the crossing
. programme (o get. the better hybrid. The hybnd
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"additive and
predominantly non-additive gene action. The best

108F x MCU 6 was considered as the best cross
because it recorded significant positive sca effec
for yield of secd cotton and boll weight.
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PHOSPHORUS MANAGEMENT FOR LOW LAND TRANSPLANTED RICE:
A TEST VERIFICATION TRIAL WITH 2% DAP SPRAY
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Department of Agronomy '
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ABSTRACT

An experiment was conducted during June 1993 to February 1994 to study the effect of
phosphorus levels and 2% DAP spray on lowland rice (Oryza sativa L.). Application of P at
recommended dose (38 kg P2Os/ha) with 2% DAP spray given thrice at boot leaf, 50% flowering and
post-milk stages would result in higher rice grain productivity and profitability. Considering soil
health and increase in P fertilizer price, the farmer may choose to apply P at 50% of recommended
dose (19 kg P20x/ha) with 2% DAP spray twice at boot leaf stage and 50% flowering or at post milk
stages if capital is constraint for the farmer. Based on the previous season resalt, test verification trial
was conducted in the Rabi season with L.R.20 as test variety. Similar trend was also observed in the
test verification trial. The effect on P uptake at different stages of crop growth and economics were

also discussed.
KEY WORDS :

Rice (Orvza sativa L.) is the'staple food of
‘more than 60 per cent of the world’s population‘and
is‘grown in an area of about 145 million ha. Though

India. has the largest area under rice, its production -

Péf unit area of the farm is, by ‘world standards,

very low, Low level of fertilizer application'is an

important reason for low productivity in major parts
of the rice growing belt. Among the fertilizer
elements, phosphorus plays a key role in promoting
root growth and proliferation, tillering, carly

Rice, Phosphorus, Management, Ve}iﬁqation, DAP Spray

maturity and ripening: Because of withdrawal of
subsidy and higher cost; farmers are applying low
quantities of phosphorus. The quantity applied is
not sufficient to meet the crop requirement.: Work
done in India and abroad has shown that a single
¢rop uses only about 20 per-cent of applied P and

““the ‘rest-is retained in the soil, irrespective of the
“Ifact whether the ‘soil is relatively low or high in P

‘content (Tandon, 1987). Due to increase in
fertilizer price and considering the soil health, it is



