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The different P fractions viz., Al-P, Fe-P, Ca-P
and occluded P constituted 2.54-25.08, 10.83-
12.37,5.01-7.45 and 18.21-19.91 per cent of total P
at harvest stage respectively. The available P
(Olsen’s) formed 3.34 to 6.21 per cent of total P.
The content of different P fractions as per cent of
total P followed the order: occluded P > Fe-P = Ca-
P> Al-P.

Results have revealed that occluded P and Fe-
P are the important P fractions contributing to
supply of P in these paddy soils.
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ABSTRACT

Inbrecding dcprcssmn estimated from F, data for sccd oil and seed protein

exhibited significant loss of vigour for these two traits,

It is supgested that for achieving

lines with high seed oil and seed protein content. recurrent selection may be resorted to.

KEY WORDS:

Cotton besides providing fibre for manufacture
of textiles, is also contributing edible oil and cakes.
Cotton seed is the second largest source of edible
seed oil in India (Pandey, 1976). Kohel (1978)

reported a considerable range in variability for seed
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oil and protein. The success of commercial cotton
hybrids in the seventies and eighties offers fresh
properties in their exploitation for oil. However,
very little information is available on breeding
procedures based on the estimates of the nature
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“Hybrids Seed oil Sced protein
Relative  Hetero-  F, mean  Inbreeding  Relative  Hetero- I, mean Inhreeding
heterosis  beltiosis depression  heterosis  belliosis depression
1 h 3 ] 5 6 7 B 4
MCU 9 x Acala Q 6-1  24.02%* 19,95+ 22.20 23.70** S0.23**  36.21%* 2.1 40.10%*
MCU 0% 18C 78 9.67%" 6.92* 24.60 300 61.50%*  30.77** 2034 44,47+
MCU 9 x Deltapine 3.75 -0.86 20050 13.657*  TLA0TT 7065 1907 d6.40°°
MCU 9 x Saudi S.80 | 5.76% 23.04 9.1l=* 35,32+ 20.66%* 18.03 d7. 61
Arabia
MCU 9 x <1.47 -3.61 22.22 3.73** 45.85*  26.05*% 16,90 3583
Alngodenlas Brenas '
MCU 9 5 Okra leal 14, 08% i1 22.18 11.88 21.73" 2,80 I4.87 J6.66**
Aealn
MCU 9 & Mc Namarn  12.82%%  7.42" 21.62 [5.04s 19,040 0.54 17,47 43.22%
wine sap
MCU 9 x ELS 470 -1.54 -3.07 21.72 L3 S9.00%* 43,97 20.14 35,752
MCU 9 x ELS 481 =306 -6, 68" 20,84 6.76** A28 13201 1712 17.93%"
MCLU 9 x Giandless .n3t .64 21,24 1351 4779+ 35.08**  |R.04 47 620
Acala
MCU 7 x Acala Q 6-1  9.53%**  9.36*" I8.15 25.75%%  25.69% 2227 1IR3 44.p2%*
MCU 7 % ISC 7R 13,23 (2.10%® 22,38 12.63%  43.02**  34.09** 16,70 54,734
MO 7 x PDeltapine 12.22% 117 .12 1E.67%" .73 14090 1977 AT 18
MCU 7 x-Saudi g.04%r , 606" 22.35 P1.29%* 2380 21.68** [K.ARK 4330
Arabia
MOy 7y 11.35=* u.gar- 18.22 2758 32,31 2RE3I"* 18D S04
Alazndenals Brenas
ML 7 » Okra leaf 268 15 193k 2436 60 20001 210 42 40"
Aculy
MU 7 % Me Namara 0,69+ E. 16" 21.64 [0, 1 7% (B T A P L 6.4 A=
wine <ap
MO 7 v ELS +I'.|"!II (70 -1.47%* 21.2% [0,08" 22,69 (R s0r 1751 At e
ST Ty ELS 481 13,17 J2.87* 19.04 24,224 221344 IR.60** |7.00 ARDFe
MOLE T Clandless 1. 41°% G.63%* 2138 w.ry=e A5, 387 MLAGY 1954 Ad ATr=
Acalp
MOLE 5y Acala © 61 25 BI=v 24.78%¢ 2382 10 9R*" 12.344% 34 20,98 RN
MU 54 15C 78 18.22* 1630 2420 24.22%¢  ZR0% 63T RIS 4772
WL £y Deltapine 1280 J2.03"=  22.00 P16 2EG54 K ROY* O 2K 3T daes
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Tahle 1. Contd

Rowsilya ef al.,

Hybrids Secd oil Secd prulcin
Relative  lletero-  F, mean  Inbreeding  Relative  letero- F, menn Iinhrclcding
heterasis  beltiosiy depression  heterosiy - beltiosis depression
1 2 3 H 5 6 7 b4 9
MCU 5 x Saundi SRS A N fo.57 14.68%* 19.84** 12.25**% |B.44 dh.61v
Arabin
MCU 3 x. 17.99%%  |5467% 19.84 5| Z0.64% 2081 20,70 43 30"
Alagodenlas Brenas ) .
MCU 5 x Okra leal 20,73+ 14,77 20019 [0.39*= 20274 |9 75" 19.47 47 15**
Acala
MCU 5 x Me Namarn 33, 78%% 32.70*® 2451 S0 28.60%*  28.246%* 17.69 3517~
wing sap
MCU 5 x ELS 470 0.u2 -7.49* 20,01 25.]13ne 14.23%% 535%¢ 17.51 45,9784
MCU 3 5 ELS 481 3033 3R.BGAee 21.30 20,09 la.60* 1140 2272 33.707*
MCU 5 x Glandless Acala 9.24"% T.85" 2200 16.06% 4. 40**  22.72%* 21,99 d] 74%*
LRA 5166 % Acala Q 6-1  L5.65%*  15.01** 20.83 17.04%% 25.62**  19.91*  17.84 47,71
LRA 3166 x ISC 78 1886 "15.2]%" 22,14 1 ane 2257 |13.60** 2099 35,08
LRA 3166 x Delapine 1056 g.36** 20,04 9. 700 48.60** 20 60%* 20,10 45 5%
LRA 5166 x Soudi Arabia 11.60%*  5.5] 23,14 17.60%*  24.24**  20.76** 22.88 4543
LRA 5166 x Alngodenlas 11.83%**  B.03%* 19.94 15.52** 19.52%% 5,70+ 21 4| Q.50
irenas '
LRA 3166 x Okra leal” 2358 2| 12+ 2].25 16.01 I5.98** J2.10** 20.9§ 38.63%*
Acala '
LRA 5166 x Mc Numara  10.55*% 9, 78+ 20,05 15.65*%* 23.31%*  19.18**  21.30 41.60%"
wine sap
LRA 5t6h x ELS 470 2.43 =740 21.74 10.02** 37.93*% 3200 |7.94 52.24%»
LEA 3166 x ELS 481  11.B1** O T8+ 20,02 17.68%* 12.43**  |1.20%¢ (917 40,69
LRA 5166 x Glandless 15.48 12.30%* 21.74 14.31%* 28.74**  21.87** 1826 47,3544
Acala
Mean - - 21.32 15.03 . - 43.55
Sk - - 0.25 019 - . 0.20
and magnitude of gene action in seed oil and sced ~ MATERIALS AND METHODS

protein content in colton. Hence an experiment
was conducted with 40 crosses to {ind out the
magnitude of inbreeding depression in seed oil

and seed protein.

The experiment was conducted during the year
1996. Material for this study consisted of 40 cross
combinations. Forty F, crosses made during
summer 1995 were evaluated along with parents in
a randomized block design with three replications
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during kharif 1996. Each entry was sown inasingle
raw of 20 dibbles at a spacing of 75 x 30 cm. Three
mature and fully opencd bolls from middle portion
of five random plants were picked and ginned to
gct a composite sample of seeds. For recording
seed traits viz.. seed oil and seed protein the
crossed seeds were designated as F| and the sceds
obtained from F, plants were genetically
considered ‘as F, sceds. Acid delinted and dried
seed from each sample were analysed by nuclear
magnetic resonance (NMR) technique using NMR
auto analyser. To estimate seed protein. seeds
(embryo and endosperm) were analysed for total
nitrogen content by Microkjeldhal method
described by Humphries (1956) and sced protein
content was calculated by multiplying the nitrogen
content with a factor 6.25 and the result was
expressed as percent.

RESULTS AND DISCUSSION

The data on mean expression and inbreeding
depression in F, generations developed from the
40 hybrid combinations for seed traits viz.. seed
oil and seed protein are given in table |. Seed ol
content in F, ranged from 18.15 per centin MCU 7
x Acala Q/ 6-1 10 24.60 per cent in MCU9 x 1SC 78.
Seed protein had a variation from 2.11 in MCU 9 x
Acala Q/6-1 10 22.88 percent in LRA 5166 x Saudi
Arabia. The hybrids displayed high variability for
these two characters. The mean expression of T,
was lower than that of F . The loss in seed oil and
seed protein contents in advance generation was
due to inbreeding depression, which is caused by
a decrease in heterozygzosity which shows strong
dominance or over dominance (William and
Meredith. 1979). The prevalance of dominant gene
action for seed oil and secd protein in cotton
suggest that inbreeding depression is a major
complicating factor. all the 40 cross combinations
showed inbreeding depression for seed oil and seed
protein. In the cross combinations inbreeding
depression ranged from 3.73 to 30.13 per cent for
seed oil and 9.50 to 55.83 per cent for sced protein.
in the present investigation the cross MCU 5 x
ELS 481 having high heterotic expression for secd

oil showed high inbreeding depression also. This
finding is in accordance with reports made by
Kapoor ef al., (1994). Similarly for seed protein.
the crass MCU 9 x Deltapine having 71.10 per cent
of relative heterosis expressed 46.90 per cent of
inbreeding depression. Thus. high inbreeding
depression was associated with high heterotic
expression. This suggests the importance of non
additive gene action. Presence of such non
additive gene action which enhance the vigour for
seed protein can be auributed to epistatic gene
action.

All the 40 combinations showing inbreeding
depression in F, generation having 15.03 per cenl
and 43.55 per cent for sced oil and seed protein
respectively indicated less scope for improving
these traits. However, for achieving lines with high
seed oil and seed protein contents svthesising
double or multiple crosses and making selections
will be useful. Special breeding methods like
biparental mating to break the linkage and recurrent
selection would also be useful.
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