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LINE X TESTER ANALYSIS FOR COMBINING ABILITY
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ABSTRACT

Combining ability for eight quantitative characters in saline rice cultivars was studied
through Line X Tester analysis involving five saliic susceptible lines and seven saline tolerant
tesiers. The combining ability analysis revealed that variance due to lines x testers was significant for

all the ecight characters studied, The estimates of

7 Ve . It .
sea, o gea and their reatio indicated .

preponderance of non-additive gene action for all the eight characters studied. Among the parents,
CNA 4121, IR 61457-8-3-3-1, IR 10198-66-2 and IR 54717-C10-113-1-2-2-2 were found to be good
gencral combiners for grain yicld. Six crosses were identified as best.hybrids based on their per se

performance, high heterosis and high sca effects.

KEY WORDS :

As rice is moderately sensitive to salinity
(Akbar et al., 1972), the knowledge on genctics for
developing superior veriety to overcome the
salinity problem is essential. For this, the
combining ability will provide the required
knowledge on nature of gene action which will
facilitate commercial exploitation of heterosis,
isolation of purelines among the progenies of
heterotic Fls and to design efficient breeding
programme for corp improvement. Hence, the
present study was undertaken to study the gene
action to identily good combining parents and
heterotic crosses that could be used for saline
breeding by using L x T mating design.

MATERIALS AND METHODS

~The experimental material consisted of five
salinc susceptible lines, viz., CNA 4121 (L1), CNA
4206 (L2), IR 59788-37-1-1- 2-1 (L3), IR
61457-8-3-3-1 (L4) and IR 64 (L5) and seven
saline tolerant testers wiz, CSR-1(T1), IR
4595-4-1-1-3 (T2), IR 4630-22-2-5-13 (T3), IR

Combining ability, heterosis, gca, sca, non-additive gene action.

10198-66-2 (T4), IR 54717-C10-43-1-2-2- 2(T5).
IR 54717-C10-94-3-2-3-2(T6) and = IR
54717-C10-113-1-2-2-2(T7) crossed in LXT
mating design and their 35 F1 hybrids. The parents
and Fls were grown in randomised block design
replicated thrice, spaced with 15 x 20-cm at the
Agricultural College and Research Institute,
Madurai during 1994 kharif (June-July) season.

Five random competitive plants were used 1o

record observations on days to 50% flowering,
plant height, number of productive tillers/plant, ear
length, ear weight, number of filled grains/ear, 100
grain weight and grain yield / plant.” Combining
ability analysis was done following the method
suggested by Kempthorne (1957) and heterosis was
worked out over mid parent and better parent

RESULTS AND DISCUSSIONS

The analysis of variance revealed that variation
in genolypes (parents and hybrids) was highly
significant: for all the characters studied (Table 1),
The combining ability variance of lines and testers
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iTable 1.  Analysis of variance for combining ability in rice

21

Mo.of

Mool

Days to . .
Source df " 50% h”."”’" Productive Earlength Earweight  filled lm_g';‘:“ ?d'f‘f
C fowering "™ fillersiplant : prainsfear T oEnt yiekdiplnt

Genolypes 46 160.39%%  267.27**  1108** 2362 (67 359.21%* 0.46 49 8o
Lines 4 - 106.96 530.21 2323 2244 | 49w 549.59 |.og=* 9255
Testers 6 219.48 158,35 722 67.89%% 0y 543,87 figyes 5247
Lines X Testers 24 T122.20%% 23621%*  |006**  1432%  020% 21067 QU7 47050
Error 52 0.75 14.88 0.37 343 0.09 32,74 0.04 161
ped 0.300 0.407 0.019 0.203 0,005 1.876 0.004 0,123
sea 48,397 96.164 4307 9.672 0.238 127.484 0.198 20,311
eca; 5ea 0.006:1 0.004:1 00041 0.021:1 00151 0.02:1 0.006:1

*Significant at five pre cent level ** Sigrificant ot one per eent level

was significant for ear weight and 100 grain
weight, and in addition to that, the testers were also
sionificant for ear length, The highly siznificant
mean squares of lines x lesters revealed that they
interacted and produced markedly different
combining ability effects and it might be due to
wide genetic diversity of lines and testers. The
estimates of general combining ability variance and
specific combining ability variance and their ratio
(Table 1) revedled that the specific .combining
ability variance was high for all the eight characters
studied, This stresses the need for exploiting sca
variance to obtain high yielding combination and
also indicates a predominantly non-additive and
also indicates a predominantly non-additive type of
genetic component  governing these - characters.
Ram er al. (1991), also found high magnitude of
specific combining ability vanance for all these
characters.

Table2. General combinig ability effects of parents

The estimates of general combining ability
effects of lines and testers are given in Table 2. The
lines CNA 4121 and IR 61457-8-3- 3-1 and testers
IR 10198-66-2 and IR 54717-C10-113-1-2-2-2
were found to be the good general combiners for
grain yield. Among these, IR 61457-8-3-3-1 and IR
34717-C10-113-1-2-2-2 were good combiners [or
most of the vield traits. These parents can be
extensively used in breeding programme for getting
better combinations because of the capacity to
transmit their characters to the offsprings.

The specific combining ability elfects were
estimated for all the 35 hybrids for all the R
characters (Table 3). The estimates of sca cffects
revealed that 11 out of 35 hybrids showed high sca
effects for grain yield per plant, The heterosis over
mid parent and better paraent was worked out and
it ranged from - 20.10 to 41.33 and [rom -29.42 to
38.94 respectively (Table 4), Among the |1 hybrids

Days o MNo.of No.of 100 Grain Grain
Parents 50% Plant height Productive  Earlength  Ear Weight  Filled o .
Flowerin tillers / plt Gmains [ car weight « - yield/Plant
£ P

CHNA412] “239%* -0.86 -0.18 155 M35 231 (30 Faye
CNA 4206 A) BT -2.78* -1 38=* -LEd= a6 763 -1, 008 B (o
IR59788-37-1-]-2-1 .67 0.8) .51 0,90+ (.14 S04 {294 =1 0d*
IRG1457-8-3-3-1 36640 B.04%e 0,56 0.3% 0.15% 283 0,12%* 254
IRG4 0.23 522 B e e a1 002 265" -[.05 13,30
SE 019 0,84 013 040 0.07 1.25 005 s
CSR-1 -5.70%# 5405 -lLoge=* -3.06%% 0,02 Thg=* L 204# - |32
IR4595-4-1-1-3 -2.19%* -2.48* 0.6 -] .44 1.43 ydpee NI
|R4|5-3i{}~22—2-5-|3 -] Ah*e 223 0,57 -1.62=* 0,18 4.26%" (1.0% A 79"
IR10198-06-2 L1790 .81 .55 0.67 (.07 147 {27 £, =
H54717-C10-43-1-2.2-2 | B1™* -4 hyre 037 0.36 0,19+ S L B SbE 24
IR54T17001094.2.2-2.3 5321 067 {08 |.oanm 006 <J 1 BRY {m BiT ol
IRS4T17-CI0-113-1-2-2:2 22144 067 082" 303 (22" 017 Nage# A
SE .22 0.949 06 048 0.8 1% (s L

Stenificant o1 fve percent level **Significent at one per cenl level
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Table3. Specific combining ahility effects of hybrids
No.of . NoofFilled - 100Grain  Grain
Hybrids Dnys 10 “i{l% Plant height  Productive  Ear Jength Ear Weight Grains / car weight yield/Plans
Hmﬂ:ﬂﬁﬁ ti"ﬂmf I]“ . 3 M :
: 5,54 i ekl (1.35 | .68 35" 5.61 (.15 B4
L 121 ;::' ?23.‘:2 1,78% 107 0.39* 504 0.18 263**
T3 STERe 4 59 .54 1.07 -0.03 289 =02 -f}.'ﬁ]t
T4 -H21% 132 1514 -122 -0.74%= 608" -0.56%* J.22¢
TS 119 (148 0.67 -0.89 001 -5.39 0.18 245°F
TG 679** £.35e 2420 047 0.19 6.24 0.0 466"
R ] 2.67 |.2ge= =155 016 -1.93 (.03 3.59*
L2X TI 6.93 -16.27** 0.78* 1.51 0.002 221 .11 2.48%
T2 333 -3.67 0,62 -1.05 009 -5.92 013 209
T3 2034 G (e 04l -1.67 018 -4.60 029 2624
T4 407 111 3.35% .77 0,10 5.04 0.06 4.39%*
TS 1133 346 2333 T L0909 -0.520* 1.63 0.)4 “336%
T6 1,60 4.99 0,29 -1.38 0.1 338 0.08 0,63
T 727 4.35 0,51 1.82 0.22 0,68 023 1,55%
LIXTI 659 15.16%* 0,29 081 Q.12 623 0.17 0.20
T2 -5.52 539 0.0l 0,51 ' 014 -4.57 0.02 1.2l
T3 =3.50%# -|5.5)* 0.27 2.68% (.12 2635+ vﬂ.4ﬂf* 1.08
L3X T4 10744 -1.51 23]k -1.46 0.11 -10.56%* 024 -4 244
TS 0,86 3.00 3.01% -1.33 1,24 -5.21- 017 4,27
T6 026 SR -1.29%e 059 021 -0.80 011 -1.89°
T7  6.0B* -1.51 0,49 1.00 0.01 109 . -0.03 -0.23
L4X Tl .59 002 -1.52%* -3.30%* -0.25 1.28 .19 <].91**
T2 2487 7984 0.68 1.19 0.06 10,67 -0.04 1.53*
T3 574 1593 023 -3.79%* [.35% =]3.35%* 01l .28
Td 074 332 1.38e* -1.19 0.19 g 54%x 0.71 6.00%*
TS 019 =7 B 017 4.9 (.59 310 0.16 041
T6 <226 13.85** 041 4.41%= ~0.00 -6.80% -0.09 093
T =502 1063 ). BE* -1.313 (.15 -4.44 -0.06
LSX TI 579 -G.28=* .3g»e 1.01 . 0,02 1.55 002 095
T2 2.52%= 411 -].95%= 0,41 -0.21 -532 -0.03 <328
T3 121 -1.76 =119 1.72 0.08 -5.53 009 278
T4 -121% 239 9] .34 0.33 266 027 058
TS L.1g* 1.79 -0.53 0,89 -0.29 -3.77 (.37 <3.75%
T6  -5.88% 537" 3,58+ -1.96 -0.002 183 0.17 8.1
T -1.21 512 -(1.38 0.05 0,08 4,60 .11 0,011
SE .50 223 0.35 1.07 0.18 330 012 0.73

LI :CNA 4121 ;L2 : CNA 4206 ;13 : IRS9788-37-1-1-2-1: L4 : IR 61457-8-3-3-1 ;L5 : IR 64

Significant at five per cent level ** Significant at one per cent level

TI:CSR-1: T2 ; IR4595-/4-1-1-3: T3 : IR 4630-22-2-5-13; T4 : IR 10198-66-2: T5 : IRSATIT-C10-43-1-2-22
T6: IR54717-C10-94-3.2-3- L TT:IRS4TI7-CI0.113-1-2-2-2,

which are having high sca effects for grain yield,
only six hybrids, viz, IR 64 x IR 54717-C10-
94-3-2-3-2, CNA 4121 x IR 54717
C10-113-1-2-2-2, IR 61457-8-3-3-1 x IR
10198-66-2, CNA 4121 x CSR-1, CNA 4206 x
IR10198-66-2 and CNA 4121 x IR 4595-4.1-1-3
showed high per se performance and high heterosis’
(Table 4).

The cross combinations : CNA 4121 x IR
54?1‘? C10-113:1-2-2-2 and IR 61457-8-3-3-1 x IR
“P198-66-2 had hieh heterosis and the narents of

these crosses were good gencral combinérs. Such
results might be due to interaction of dominant
genes contributed by the parents. By resorting
pedigree  breeding  technique, these  cross
combinations may be exploited to obtain early
desirable segregants for gain yield. The hybrids
CNA 4121 X CSR-1, CNA 4206 X IR 10198-66-2
and CNA 4121 X IR 4595-4-1-1-3 resulted from
one good and one poor general combiners.
Dominant x recessive type of inferaction might
have yielded these combinations with non-additive,
non-fixable genetic component for grain yicld.
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Tabled, - Per s¢ Performance, heterosis, sca effects of hybrids and gea effects of parents involyved in erosses

Crass persd’ . Eicicrtnts ovee reer of cross gedof parents
performance mid parent better parent
IR 64 X TR 54717-C10-94-3-2-3.2 ni7 41,33 31594 Bl (.30
L L, D67
CNA 2121 X IR 54717-C10-113-1-2-2-2. .15 31.38 = 24,44 359 [.50m*
' ' 3728
IR 61457-8-3-3-1 X IR 10198-66-2 3457 28.73 14.37 6.09 2540
' 0.70*
CMA 4121 X CSR -1 2935 27.11 19,58 3.84 |.59%*
o P i
CMNA 4206 X 1R 1H0198-66-2 27.64 37.69 17.68 4,39 - 26939
‘ 0.710=
CHNA 4121 X IR 4595-4-1-1-3° 2753 12.58 ‘12,15 2.63 1.59*
: -] 32"

* Significant at five per cent level ** Significant at one per cent Jevel

These crosses would serve as a source population
for producing ftransgressive desirable carly
segregants in later generations and could be
exploited by random mating and selection among
the segregants, The cross IR 64 X IR
54717-C10-94- 3:2-3-2 resulted from poor
combining parqhts exhibited high sca effects and
heterosis. This cross combination would produce
transgressive segregants and there is a possibility to
obtain desirable segregants if cyclic or biparental
breeding programme are adopted.

From the study, it was concluded that the
parents CNA 4121, IR 61457-8-3-3-1, IR
10198-66-2 and IR 54717-C10-113-1-2-2-2, and
the crosses IR- 64 X IR 54717-C10-94-3-2-3-2,
CNA 4121 x IR 54717-C10- 113-1-2-2-2, IR
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61457-8-3-3-1 x IR 10198-66-2, CNA 4121 x
CSR-1,- CNA 4206 x IR 10198-66-2 and CNA
4121 x IR 4595-4-1-1-3 which performed better
under normal field condition could be used for
breeding saline tolerance after further testing under
saline condition:
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ABSTRACT

Correlation and path analysis were carricd out in the Fa peneration of the four crosses of
finger millet (rapd) (Elensine corgeana Gaermn.) namely Co% x Col3, Co¥ x Induf®, Co¥ x Co7 ond
M5 2863 x M5 2655 for grmin yicld and its components. Grain yield was found 1o by positively
associoted with its component traits in the arder of ear weight, number of productive tillers, finger
numbser, finger length, plant height, davs to 30 per cent Mlowering and 100 grain weight. Ear welph,
number of productive tillers and finger length showed positive direct effect on grmin vickl,
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Finger millet, yield components, correlation coefficients,



