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ABRSTRACT

A study was undertaken 1o assess the utility of inbred lines as parents in the
heterosis breeding in Sunflower by adopting Line X Tester analysis. The per se performance
of the parcnts and hybrids revealed thal the hybrids in general were superior to the parents
for 11 characters studied. Combining ability analysis revealed the preponderance of non-
additive gene action for all the characters. The lines CMS 3A. CMS 1A and CMS B6 A3
and the testers M1 10, MH 20 and, MH 12 recorded the highest GCA for mosl of the yield
attributes. The inbreds CMS 1 A, CMS 86 A3. MH 10m MH 20 showed high GCA and mean
values. Similarly in hybrids the SCA and mean expressions were high for the erosses CMS
260 A x MII 20, CMS 86 A3 x MI1 2, CMS 86 A3 x MH 10 and CMS | A x MH |.
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To achieve remarkable gains in the productivity
of sunflower, combining ability for yield and its
component trdits is necessary. These studies are
useful in identifying the superior parents which
on combination would give rise to more desirable

segreganls, In the present investigation.
combining ability was studied on different yield
components for proper exploitation of the genetic
material in breeding programme.

Table 1 Analysis of Variance (mean squares) for Combining ability in Sunflower

Characters Parents Female «  Male  Male Vs Crosses Parcots Vs Error  GCA  SCA  GCASCA

' dr=14 di=4 di=9 Female df=49 crosses  di=192

di=36 dr=1

Days 10 24.87%%  33.82%%  6.20%% 136.41%F 17.89°% 9.70** 256 035 319 O
flowering
Days to fifty  29.90** 57.017** 6.78* 130.20** |7.86** 189.87** 2.73 051 2,79 0.18
per cent -
flowering
Plant height  913.46"* 1323.04%% E32.05** 4.19** 411.36%% 716,374 9,10 0,22 10309 0002
Stem girih 5 B Rl 0.05%* 0.17%*  0.26%%  0.10%* 0.0002** 000 0001 0.03 0.03
Head dilamﬂtr 1.16 ) 2.18 0.59 220 16.84*% 336.11%*  4.99 0ot 3107 0, (x4
Number of 36.98*%  20.56%Y  44.33%* 0.1 32.19** 080" (.17 0,39 7.31 008
leaves
Hundred 171" 3.60%* 1,05+ 0.13 f.a5%% |83 0,06 0.09 026 0.5
seed weight
Husk content F2.18**  [3.16"* G.0E** G3.19"" 20.H7** K3I.F1** 010 0.75 6.6 w1l
per cenl ;
Days Lo 5.60"" 230 2.88%%  43.20%%  T.66** 34 50%" 0.7l 012 155 n.ng
maturity -
il per cent Q.40"* g.O5ee 10.63*" 12 J2.R3*Y 54.46°° 0.32 0.92  7.26 1 ]
Yield per plant 166.99*" 124.78%% 204.30** 0.0% 35550+ 388.95*+ |55 570 7298 008

* Sienificant o 5% level
#4 Sienilicant at 1% level


https://doi.org/10.29321/MAJ.10.A00586

bl
F
[

MATERIALS AND METHODS

For assesment of combining ability of the
parents. five lines and 10 restorers were used. The
senotypes used as lines were 290 A, 86 A3. [A,
3A and 5A. These were crossed with 10 diverse
pollinators viz., MH 1, M 2, MH 6, MH 10, MH
11, MH 12, MH 13, MH 20, MI1 22, The parenis
along with the resultant 50 hybrids were evaluated
in a randomised block design with four replications
during summer 1995 at Tamil Nadu Agricultural
University. Coimbatore. Each entry was raised in
iwo rows of 4 m length in cach replication. A
spacing of 60 cm between rows and 30 cm between
plants wwas adopted. The measurements werc taken
in five randomly sclected competitive plants at cach
entry at appropriate stages for 11 characters vic,,
davs to flowering, days to fifty per cent flowering,
days to maturity, plant height, stem girth, head

Table 2, Mean expression of pareuts

Mirmala ef al,

diameter, number of leaves per plant, husk content.
hundred seed weight, oil content and seed yicld
per plant. The oil content was estimated using
nuclear magnelic resonance spectrometer { Oxford
4000 series) and expressed in percentage. The mean
values were subjected to combining ability analysis
and estimation of variance components as per line
x teser mating design (Kempthorne 1957).

- RESULTS AND DISCUSSION

The analysis revealed that the variances due
to parents, lines and testers were highly significan:
for all the characters except head diameier {Table
1) andl variances due to line x tester mteraction
shows significance for characters days to [irst
MMowering, days to fifty per cent flowering. plan
height, stem girth, husk content and davs o
maturity. Thus it is evident that there exists the
wide genetic variability in the selected inbred hnes

{Parents)

Gieno- Days o Davs o Mlant Stem Head  Num- 100- Husk  Days e Oil  Yield per
Ivpes first {lo-  50% height girth dia-  berof  seed Content maturity  per plnt (2)
wering  flowering  (em) {em)  meter leaves weight (per cent) cent

fem)  per {e)
plant

Lins

CMS

240 A dh.50** 5300 14523+ 2.2 10.34 2565 2.8% 26.13%" B3 73*" 39.16 26 4s*

CMS | -

RO AJ 32.75% 60257 |82.00*  2.1% 1096 2565 5.15 28,13 88,25 4235 7R

CMS T A 4600 50.30 160,83 2,12 11,74 2225 507 26.35** R4.25 38.96 AVEI1

CMS2 A 45.75% 5225 Jded2T uus 10200 20015 4082 24.15%% B3I ZST* 3B 96 20 IRRY

CMS A A 4725 5250 183.01 I28%  9.wE 2630 438 27.08%Y R4S 38E6 2w

freshers

MIT | 53.50 5400+ 16821 .08 1008 2796 400* 30.25 R6.50 3816 IR KT
) MII 2 5.5 57.25 170,47 2m walo 2810 4.26 2463 8650 37.66"% 30 h7

MH 6 51,50 36,73 Fa4.9arr 200 g4 1795 4,22 28,637 B85.50 J0.26* 3186

MH [0 4950 55.25 182.13 204 10,50 2473 5.44 20,85 55.00 30 40 7.7

M1 50.237 SE.00 173,89  L.ad4** 10,73 2305 4.04** 2908 86.00 3.k 2383

M 12 S0.75 5475 13300+ 154+ DBE 2504 521 26.60%* B350 42,06 21.637°

M 13 .00 .00 13630 227 10,59 2265 4.92¢ 30,12 87.00 36wl 3850

MIL 14 49,50 56,50 16D.30**  2.02 1022 -27.05 484 27.02** 8550 4065 19.E40

pMiH 20 51.50  56.73 161,537 1.74** 1044 20.20%% 4.06p%* 2853 57.00 4036 23.38%

MIl 22 52.50%  S8.00 17241 2016 1035 22.90° 4,74 2835 86.50 416 3538

Mean 48,931 5578 164,07 2.04 10.35 24,15 455 2810 §5.40  39.61 N IR
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for all the trials studied except head diameter, hence
liable for combining ability analysis. For gene
action, as the magnitude of SCA variance is greater
than GCA variance and the ratio of GCA : SCA
variance falls below one, it proposes the pre-
ponderance of non-additive gene action for the
characters studied (Table 1). Similar results for
these traits were reported by Kadkol er af. (1984),
Sheriff ef al. (1985) and Singh et al, 1986. This
non-additive gene action indicates that the inbreds
can be used for heterosis breeding to obtain better
segregant and exploitation of hybrid vigour is also
possible with these materials.

The analysis of inbreds for per se performance
Table 2) shows that some genotypes expressed
nigh-mean values for many characters. Among
lines, CMS 86 A3 (for plant height, stem girth,
hundred seed weight, husk content, oil content)
and CMS 1A (for girth, 100 seed weight, husk
content and yield per plant) and in Tester MH 10

(for plant height, stem girth, 100 seed weight, oil
content and yield per plant) expressed high values
for the key characters. The inbreds. CMS 1A, MH
2, MH 6, MH 10, MH 13, MH 10 showed high values
for vield. Similarly for general combining ability.
the lines CMS § A, CMS 1A, CMS 86A3 were found
lo be good combines for many key characters and
it testers, MH 10, MH 20, MH 12 had exhibited
high GCA values for yield and other component
traits. As per Kadambavanasundaram (1980, the
parents with high GCA effects and high mean
performance have better breeding value, Based

" on this, genotypes satisfying both the GCA effect
and mean expression are considered for selecting
superior parents. Accordingly, lines CMS 1A, CMS
86 A3, and inbreds MH 10, MH 20 and MH 22 were
judged as the best parents and interpreted that
crossing CMS 1A, CMS 86A3 with testers MH 10,
MH 20 might result in superior segregants for the
above said traits.

Table 3. Estimates of general combining ability effects of parents in sunflower

" Days to Days to Plun{ Stem Head MNom-  100- Husk  Daoys to Qil  Yield per
first flo- 50% heighi girth dia- berof secd Content maturity  per  plant (g}
wering flowering  (cm) {em) meter leaves weight (per cent) eend
{cm) per {c)
plant
Lines
CAS )
290 A 0.03 1.44* .34**  (LDB* 114 -L.90%*-020*% -0.07 -1.29% 076 <463
ChS ,
26 A3 l.40% 127 LA -0.07** 0,03 -0.70%*-0.36%* 1.49*% Q66" 2267 2.92%¢
CM51 A <017 -0.26 0.21 003 076 Ooe8t 0504 S0 6EE LD 34T -DAATE D Ruse
CMS2A 0.60* -D.81* -5 80%* _0,06%* -0.05** 0.6 -0.03  L43*" 041" 0.717% 0358
CMS3 A <0.66 -0.66"% 2.86"* 0.08** -0.75* |, 76°% 0,18** -1.89%* 031*" -L.74** uv.on6"*
Testers .
N ] 0.58° 0.24% 3.74%= (.03 0,09 .02 64T DUSAR*T O (L207F L5 GEYe
Ml 2 1,33 [.49** 2.4(|** -0.02** D63 -0.51* 003 1.38*%  LIG®Y Dbt G 3577
ML 6 S L 8§ ILL IS i 1 1 O 3o S R L VO R 3T 0.0 fllh =535
MH 1D -1.02% -1.56%  3.76%*  0.04** 0.0 0.27 0.28%%  1.62%%  L109%% (.23 | 0
M I -0.12 .65 -0.83 D.02%% 0.6 D36 0217 -] 14" .14 1.57%* - 23
MH 12 -1.27*% 0.481** -1.68'" 008" (.50 038 0.42%*% =031 059 076" Q1.0
MIL 13 -0.BE** o) 81 2.43%% 002 0.34 6,385 iy (55%% L), 86%% L0 73 ] 730
MF-I [4 1.73%% 1} R4 2.744* .04 AN -1 590380 D AT LDEr DUt Eapt
MH 20 0.93%*% .69 2.42** (.05 0.2% 0,630 0,22%* -0.01%% 006 L.E1r §23ee
Mil 22 0,12 -0.10 110  -0.02** -0.84* A2 058 028 6Ty -] 42%0 L3 QA
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Table 4  Estimates of specific combining ability for seed yield in the crosses Anid -d::s_i_-rnhlc effcets of

component traits in sunflower

Sced yield per plani

# Component traits with desirable sen effects

Male/Female
Parenis CMS CMS CMS  CMS  CMS CMS CMS CMS | CMS CMs
200A 8643 1A 2A  SA 2004 86 A3 LA . 2A S A
MH 1 9.91%% -4.57% -5.33%% -1.67** 1.66"* | 3.0 467810 134 349,00
M2 943  1.26%% -5.65%% -7.42%% -7.42** 5.8 1,234.59 4,7.89,10 3.10  1,2.4,10
MH 6 2,46 4.93%% -12.81°* 2.54%% 2.54% 34.6,7.86.10 6,10 2.9 8 A
MH 10 -0.53 8.03%% 2.71%% -1.66** -1.66* 1.23.7.10 4.8 4,10 6 5.4.8
MH 11 -11.03°% 9.36** 1.60** -9.81** -0.81** 10 48 6 378900 2349
MH 12 5.37%% 031 -3.95%% 2.19%% 2.19%*  4.5.6,7 8 1200 4.8 3.7.0.10
MH 13 -4.13%* -6.06%* 5.96%% ..7.82%* -7.82** 6.8 10 4568 4.9 34,6710
MH 14 2.77%% <4.66*% -2.64%* 11.06*% 11.06*% 9 2.7.9 1,6.8 4 8.10
MH 20 -7,32%% -3.95%% 10.48%% -6.19%% -6.19%* 123589 6.0 g8 7.9.00 4.6.7
MH 22 -6.93%% -4.64%* |.18** 18.78** 18.78** 6.7.8.9 1.2.3,4.68.10 68 4,68

# 1, Days 1o first flowering
6. Number of leaves 7, 100 sced weight

Among the hybrids, about 38 cross
combinations showed significant mean expression
for yield and the hybrid CMS 2 A x MH 10 had
exhibited the highest value. The SCA effects of
hybrids indicated that none of the hybrids showed
significant SCA effect for all the traits.
Nevertheless, majority of the hybrids and positive
SCA effect for all the traits. Nevertheless, majority
of the hybrids had positive SCA effects for two or
more traits studied. In this study, the cross
combinations CMS 86 A3 X MH 10,CMS 86 A3 X
MH 2 and CMS 5 A x MH 12 had significant
positive SCA values for seven characters
including yield per plant (Table 4). This were
followed by CMS 290 A X MH 6 and CMS 260 A X
MH 20 for six traits each. Similarly the hybrids CMS

290 AxMHI10,CMSTAXMH1,CMS | AxMH2
expressed significant positive SCA for five
characriers each. The SCA effect for seed yield
(Table 4) revealed that 21 and 25 hybrids depicted
positive and negative estimates respectively, The
highest value of SCA effect for seed yield was
given by the hybrid CMS 1 A x MH 20.

The best cross combinations were considered
based on both per se¢ performance and SCA

2.Days to {ilty per cent Mowering
8. Husk Content

3. Plant heightd. Stem girth 3. Head diameter

9. Days to maturity 10, Oil per cent

effects. The crosses CMS 290 A x MH 20, CMS 86
A3XMHZ CMS86 A3XMH 10andCMS 1 Ax
MH 1 were found to be the best giving high per se
and SCA effects for yield and most of the yield
attributing traits. Hence these aforementioned
hybrids can be used and manipulated for further
breeding programme,
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