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Inheritance of rust resistance in groundnut, Arachis hypogaea L. mutants
and interspecific derivatives

B.N. Motagi, M.V.C. Gowda and G.K. Naidu
Dept. of Genetics and Plant Breeding, College of Agricutture, University of Agril. Sciences, Dharwad-580 005, Karnataka
Abstract

Rust is the major foliar disease limiting yield and quality in groundnut. Mutants and interspecific derivatives are
important sources of resistance to rust. Crosses involving mutants and inter-specific derivatives viz., Mutant x VL
1, Mutant x Nutant {$) and VL 4 x ICGV 87165 were made. To test allelic relation between mutational and
interspecific sources, crosses involving LLS resistant mutant and interspecific derivatives (GPBD 4, B 37c and
ICGV 87165) viz., Mutant x GPBD 4, Mutant x B 37¢, Mutant x ICGV 87165 and, B 37c x GPBD 4 were also made to
discern the genetic basis of rust resistance. All the hybrids (F,'s) showed moderately susceptible (8) reaction
indicating partial dominance nature of genes governing resistance (R). Segregation in F, revealed involvement of
duplicate recessive genes in both the mutants and interspecific derivatives conditioning rust resistance. F,
breeding behaviour confirmed the proposed segregation ratios. Four-locus model was proposed to formulate the
genotypic constitution of the parents based on genetic hypotheses. Further, independent recessive genes governed
rust resistance in mutational and inter-specific sources.

Key words: Groundnut, rust, resistance, induced mutation, interspecific hybridization
Introduction

Knowledge of genetics of disease resistance in the host would certainly help the plant breeder and plant pathologist to
develop breeding strategies to provide effective and stabie disease controf through appropriate crossing and sefection
schemes to increase the efficiency of resistance breeding. Rust disease of groundnut caused by Puccinia arachidies Speg.
is widely distributed throughout the world. Mutants and interspecific derivatives are important sources of resistance to late
leaf spot (LLS). The present study envisages to discern the genetic basis of resistance to rust in both mutational and
inter-specific sources.

Materials and methods

Plant materials: Dharwad Early Runner (DER) on mutagenictreatment with Ethyl Methane Sulphonate (EMS, 0.5%) yielded
very high frequency of mutants representing all four botanical types including a homozygous Valencia mutant (VL 1) with
resistance to rust (Gowda and Nadaf, 1992). Recurrent mutagenesis with EMS, VL 1 has yielded several early maturing,
foliar disease resistant mutants (Motagi, 1996). Among them, Spanish bunch mutants 28-2, 45 and 110 had desirable
agronomic features. Extensive hybridization involving ruling but susceptible Spanish bunch cultivars (KRG 1 and JL 24) with
resistant Virginia interspecific derivatives (ICGV 86855 and 87165) resulted in several foliar disease resistant lines in
recurrent selections, Of these, GPBD 4 (KRG 1 x ICGV 86855) and B 37¢ (JL 24 x ICGV 87165) had desirable agronomic
features in Spanish background.

Mutants 28-2, 45 and 110 were LLS resistant while mutants VL 1 and 45 (S) were susceptible. Interspecific derivatives,
ICGV 87165, D 39d and B 37c were resistant to LLS. Crosses involving mutants and inter-specific derivatives viz., 110 x
VL 1,45 % 45 (S) and VL 1 x ICGV 87165 were made. To test allelic relation between mutational and interspecific sources,
crosses involving LLS resistant mutants (28-2 and 110) and interspecific derivatives {D 39d, B 37c and ICGV 87165) viz.,
28-2 x D 39d, 28-2 x B 37¢, 110 x ICGV 87165 and B 37¢ x D 39d were also made.

Assessment of LLS resistance: The parents, F,, F, and F, generations were assessed for their reaction to LLS using field
disease scores (modified 9 point scaie) recorded at one week before harvest. Plants were advanced in plant to progeny
manner from F, to F, generation, To have the accurate disease screening, artificial epiphytotic conditions were created using
infector row technique and spreading the LLS infected leaf debris.

Genetic analysis: Based on parental and near-bimodal distribution in F, generation, individua! plants showing 1.0-5.0 field
disease score were taken as resistant (R) and those between 6- 9.0 as susceptible (S). Hypotheses were formulated on
F, and confirmed through F, breeding behaviour. The distribution of field disease score was fitted to expected segregation
ratios using chi-square goedness of fit and confirmation was done in F, generation.

In order to discern the genetic basis of rust resistance and to test for allelic relation between mutational and inter-specific
sources, crosses involving mutants (VL 1, 28-2, 45, 45 (S) and 110) and inter-specific derivatives (ICGV 87165, D 39d and
B 37¢), viz., 110 x VL 1, 45 x 45 ($), VL 1 x ICGV 87165, 110 x ICGV 87165, 28-2 x D 39d, 28-2 x B 37cand B 37c x D
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39d were made. Mutant VL 1 was resistant while mutants 28-2, 45 and 110 were susceptible ta rust. Inter-specific
derivatives, ICGV 87185, D 39d and B 37c were resistant to rust. The parents, F,, F, and F, generations were assessed
for thetr reaction ta rust using field disease scores recorded at one week before harvest. To have the agcurate disease
screening, artificial epiphytotic conditions were created using infector row technique and spreading the rust infected leaf
debris.

Results and discussion

F, hybrids of the crosses 110 x VL 1, VL 1 x ICGV 87165, 110 x ICGV 87165, 28-2 x [ 39d and 28-2 x B 37¢, i.e., involving
mutants and inter-specific derivatives had moderately susceptible reaction to rust indicating partial dominance nature of
the gene(s} conditioning susceptibility (Table 1). While, F1's of B 37c x D 39d cross were rust resistant.

Segregationin F, generation ofthe crosses involving the rust susceptible (110 and 28-2) mutants and resistant inter-specific
{ICGV 87165, D 39d and B 37¢) derivatives revealed duplicate complementary recessive genes (9 S:7 R) conferring
resistance to rust. Allelic test-cross involving rust resistant mutant and inter specific derivative VL 1 x [CGV 87165 recorded
81 S5:175 R segregation ratio (four complementary recessive genes) indicating independent duplicate complementary
recessive genes in mutant and inter-specific source (Table 2}. F, breeding behaviour confirmed the proposed segregation
ratios (Table 3). Four-locus model was proposed to formulate the genotypic constitution of the parents for rust resistance
based on genetic hypothesis (Table 4). Reststant (VL 1) and susceptible mutant [45 (8), 28-2, 45 and 110 had r, r, r, . R;
R,R,R,andR,R, R, R, R, R, R, R, genetic constitution for rust, respectively. Rust resistant inter-specific derivatives (ICGV
87165, D 39d and B 37¢) had R, R, R, R, r, r, r, 1, genetic constitution. These results indicate the independent duplicate
recessive genes control rust resistance in mutational and Inter-specific sources of resistance. it is suggested to use both
the sources to diversify the resistance. There is a need to test for allelism between mutational/inter-specific sources of
resistance and land races since, the resistant mutants resemble Valencia (fastigiata) land races.

Resistance to rust in cultivated groundnut is recessive and appears to be governed by only few genes. One gene
(Paramasivam ef al., 1990) and two gene models (Bromfield and Bailey, 1972; Tiwari et al., 1984) have been proposed,
but they are unable to explain the segregation in many crosses {Reddy et af, 1887). Vasanthi and Reddy (1897} reported
involvement of 2-3 genes actling in duplicate complementary manner in rust resistance. In inter-specific derivatives, rust
resistance is governed by partially dominant gene(s) (Singh et al., 1984).

Table 1 Mean field disease score for rust in parents and F, crosses of groundnut hybrids

Parents FDS Hybrids (F,) FDS
Mutants 110 x VL1 6.0
Vit 4.0 45 x 45 (5) 8.¢
28-2 7.0 VL1 x ICGY 87165 5.0
45 7.0 110 x ICGV 87165 6.0
45 (S) 8.0 28-2 x D 39d ) 6.0
110 7.0 28-2 x B 37c 6.0
Inter-specific derivatives B 37¢c x D 39d 30
ICGV 87165 3.0

D 38d 30

B 37c 3.0

FDS = Field disease score (modified 1-9 scale)

Table 2 F, segregation pattern for rust field disease scores in groundnut crosses

Number of F, plants

Cross Susceptibie- Resistant Segregation ratio X, Probability
110 x VL1 94 50 9:7 2384 0.10-0.20
VL 1 xI1CGV 87165 84 156 81:175 0.421 0.50-0.60
110-ICGV 87165 174 108 97 1.168 0.20-0.30
28-2 x D 39d 132 96 9:7 0.091 0.70-0.80
28-2 x B 37¢ 150 94 2.7 1.364 0.20-0.30
B 37cx D 39d ) 3 153 - 0.039 0.80-0.90

*=Susceptible : 6-9 field disease score, **Resistant : 1-5 field disease score
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Table 3 F, breeding behaviour for rust resistance in groundnut

Frequencies of families under each class

. In F, of F, ratios Segregation X Probability
Cross o1 Ratio
(BTR) 3N 9:7 27:37 81:175 1:0(BTD)

110 % VL1 50.0 4C.0 42.0 - - 10.0 8.7 2252 0.5-0.6
45 x 45 (S) 04.0 ] ] ; ; 144.0 BTD 0.054 0.8-0.9
VL1 x ICGV 87165 156.0 03.0 2790 390 030 06.9 81:175 3.581 0607
110 x ICGV 87165 105.0 78.0 66.0 28.8 - 18.0 9.7 3.223 0.3-04
28-2 x D 358d 096.0 50.0 54.0 - - 18.0 97 0.591 0.8-0.9
28-2 x B 37¢ 0840 56.0 680 - - 200 97 2.442 0.4-0.5
B 37¢ % D 39d 1530 - - - 03.0 BTR . 0.039 0.8-09

- BTR = Breed tru.e for recessive (resistance); BTP = Breeding true for dominant (susceptible) character

Tahle 4 Genetic constitution of groundnut genotypes for rust resistance

Genotype Rust
Mutants

Vi1 rrrh RRRR,
28-2. 45 and 110 R.R,R:R; R,R,RR,
Inter-specific derivatives

ICGV 87165, D 38d and B 37c . R\R RR, Ity I My
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Heterosis for seed yield and yield components in Indian mustard, Brassica
juncea (L.) Czern & Coss

Sohan Ram

Department of Plant Breeding & Genetics, Birsa Agricultural University, Kanke, Ranchi-834 (006, Jharkhand
Abstract

Heterosis was studied in a set of 8 x 8 diallel crosses involving 28 F,s and 8 parents in indian mustard (Brassica
juncea (L) Czern & Coss.), over mid-parent, better parent and standard variety, Varuna. For seed yield relative
heterosis was chserved to be significantly positive in 20 crosses. The cross combination BAUSM-92-1-1 x JMM-991
showed maximum relative heterosis of 119.78%. The same cross also showed maximum yield heterosis of 103.60%
over better parent and and 36.63% over the standard variety , Varuna. For oil content, the cross BR-40 x Pusa bold
exhibited maximum heterosis of 7.79% and 7.15%, respectively over mid and better parent. So far as heterosis of
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oil content over the standard variety, Varuna is concerned, the cross Laxmi x Varuna showed positive heterosis
but the magnitude of heterosis was low (0.15%). The crosses showing heterosis for seed yield were not heterotic
for all the characters. However, heterosis for seed yield also showed heterosis for number of siliqua/plant.

Key waords : Heterosis, standard variety
Introduction

Indian mustard (Brassica juncea (L) Czern & Coss) is the most important ocilseeds crop occupying a prominent position in
indian oilseeds scenario with a vital role in oilseed economy of the country. Extensive breeding work for evolving new and
better varieties in Indian mustard is in progress for decades and consequently a number of high yielding varieties are in
cultivation.Focus has now been shifted to F,s hybrids of this crop. Development of commercial hybrids should be the
alternate role of breeding to expioit the non-additive gene action present in the quantitative characters like yield, Exploitation
of heterosis is attempted to break yield barrier. Heterosis in F,s is suggested for exploitation for hybrid vigour which is
important in the present investigation for identification of good combiners of Indian mustard.

Materials and methods

Eight varieties viz.,, BAUSM-92-1-1, BR-40, BI0-0148, Laxmi, Varuna, JMM-991, and Pusa bold of Indian mustard were
crossed in diallel fashion excluding reciprocals to generate 28 F,s. These F,s and 8 parents were grown during rabi 2006
in Randomized Block Design with three replications. Each plot consisted of single row of five meter length with intra and
inter row spacing of 10 cm and 30 cm, respectively, at Birsa Agricultural University, Kanke, Ranchi. The recommended
agron'omic practices were followed to raise the crop. Data for various quantitative characters were recorded on five randomly
' selected competitive plants for each entry in every replication pertaining o yield and yield components. The oil content was
estimated (per cent} through Nuclear Magnatic Rescnance Spectometer (NMR) from the samples.

Results and discussion

In the present study the range for most of the characters was wider in crosses than their parents (Table 1) and heterosis
was higher over mid parent than aver better parent or over the standard variety, Varuna. The extent of heterosis for seed
yield ranged from -19.76% to 119.78% over mid parent, -30.25% to 103.6% over better parent -30.25% to 36.63% over
Varuna. Out of 28 crosses, 19 over mid parent 13 over better parent and 5 over Varuna exhibited highly significant positive
heterosis (Table 2). The cross combination BAUSM-92-1-1 x JMM-991 exhibited maximum heterosis to the extent 0of 119.78,
103.6 and 36.63% over mid, better and standard variety. Tyagi et al. (2000), Singh ef al. (2003) and Dixit et al. (2005)
reported similar results for heterosis in seed yield. Katiyar ef a/. (2000) also observed appreciable yield heterosis over better
parent and standard variety Varuna. For oil content, the cross combination BR-40 x Pusa bold recorded highly significant
positive heterosis over mid parent and better parent, though the extent of heterosis was not appreciable (7.79 and 7.15%).
Out of six cross combinations shown in Table 2 only BIO-802 x SKM-0149 exhibited significant positive heterosis for
1000-seed weight. All the crosses showing heterosis for seed yield also showed heterosis for number of siliqua/plant and
days to flowering. The second best cross showing heterosis over Varuna was BI0-802 x JMM-991 (23.63%). Six crosses
showing yield heterosis over the standard variety Varuna did not show heterosis for il content. Absence of heterosis in oil
content was attributed {o the fact that this character is predoeminantly governed by additive gene action.

Table 1 Range of heterosis and number of significant ¢rosses in desirable direction for seed yield and eight
component characters in Indian mustard

Range No. of significant
Characters _— s Heterosis cver — crosses in dB:aes:tr:::le :i::;::d
Mid parent  Better parent Variety Mid parent parent  variety
Days to 50% flowering 55.0-64.0 51.0-65.0 -10.96.3 -15.1-4.52 -20.31-1.56 18 20 26
Days to maturity 114.0-119.78 111.0-119.0 -4.9-21 -6.5-0.85 -7.8C-C.56 7 10 17
Plant height (cm) 127.9-1405 12651686 -3.9-258% -5.75-20.03 -9.97-20.03 Nit Nit Nit
Number of siliqua/plant 218.3-312.3 23934971 -11.4-847 -12865-81.30 -23.52-58.86 20 19 15
Mumber of seeds/plant 12.30-14.1 12.3-14.6 -8.4-13.2 ~10.01-10.21  -1270-3.36 Nil Nil Nit
Seed yield/plant(g) 8.88-1573  10.97-21.49 -19.8-1198 -30.25-1036 -30.25-36.63 19 13 6
1000-seed weight(g) 3.54-4 .56 3.26-5.26 -21.3-11.9 -25.87-7.17  -30.99-11.68 Nil Nil Nil
Oil content (%) . 38.87-41.95 38.45-42.01 -3.63-7.8 -6.25-7.15 -8.25-0.15 1 1 Nil
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Table 2 Heterosis (%) over standard variety, Varuna of best six crosses selected for seed yield along with per se
performance (parenthesis)

Crosses: Seed Qil 1000-seed No. of siliqua/ No. of Plant height Daysto50% Daysto
s yield (g) (%) wt.{g) plant seeds/plant (em) flowering maturity
BAUSM-82-1-1 X JMM-991 36.63™ -5.48* -10.19 30.27 -11.35* .22 -15.10™ -1.ev™
(21.49) (39.23)  (4.23) (407.67) (12.49) (147.80) {54.33) (117.67)
BR-40 X Varuna 19.29™ -7.13* -30.79* 58.86™" 0.95 -5.98 -15.10* -3.90"
(18.76) 38.96) (3.26) (497.13) (14.23) (132.07) {54.33) (115.00)
BR-40 X SKM-0149 18.04™  -2.07 -24.77 27.16™ 1.70 3.08 -16.15* -4.46™
(18.58) (41.08)  (3.54) (397.93) {14.33) {144.8) {53.57) {114.33)

BIQ-902 X Varuna 16.91" -4.09 1.91 10.31* 1.42 -3.56 -10.42* -0.56
(18.39) (40.23) {4.80) (345.20} (14.29) (135.47) (57.33) {119.00)

BIO-902 X JMM-881 23.63™ -594* 1.56 17.06** -5.39 2.37 -8.85™ -0.84
. (19.44) (39.48)  (4.78) {366.33) (13.33) (143.80) (58.33) {118.67)

BIO-902 X SKM-0149 12.82* .5.28 11.68* 12.4G™ -6.72 532 -14.58** -0.84

(17.74) {39.73)  (5.26) {351.73) (13.15) . (147.83) (54.67) (118.67) -+

As evident from the study, the crosses like BAUSM-92-1-1 x JMM-991, B10-902 x JMM-991and BR-40 x Varuna could be
used to produce biparental progenies to obtain superior segreegants which may be handled through pedigree method of
breeding. Heterosis over better parent for seed yield to the extent of 103.6% offers a good scope for heterosis breeding.
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Extra early maturing castor germplasm

K. Anjani
Directorate of Oilseeds Research, Rajendranagér. Hyderabad-500 030, AP
Abstract

Studies revealed that extra early maturity reduced the yield potential of many accessions of castor germplasm.
However, extra early maturing accessions with high seed yield potential identified in the present study would serve
as base material to breed extra-early maturing and high yielding castor cultivars.

Keywords: Castor, Ricinus communis, extra-early maturing, yield potential
Introduction

Castor (Ricinus communis L.) is primarily a perennial plant by nature. However, it is grown commercially as an annual crop.
inthe castor germplasm repository of 3292 accessions, diverse accessions with different durations of maturity ranging from
79 to more than 300 days are being conserved. About 39 accessions were identified as extra-early maturing accessions
that mature in less than 100 days after planting. Of which, 24 were found to be stable in their maturity duration. These
accessions were further studied over years for their maturity duration and yield performance under rainfed conditions to
promote them as real sources of extra-early maturity to utilize in castor improvement programmes.

Materials and methods

Twenty three extra-early maturing castor germplasm accessions were planted along with 4 checks viz., Sowbhagya, 48-1,
DCS-9and GCH-4 in Alfisol under rainfed conditions at the Narkhoda Farm of Directorate of Oilseeds Research, Hyderabad
in Randomized Block Design wilh three replications in 2004, 2005, 2006 and 2007. Sowbhagya is a late duration (160-180
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days} variety while 48-1 and GCH-4 are medium duration {140-160 days) variety and hybrid, respectively and DCS-Sis an
early maturing variety (120-140 days). Each entry was planted in two rows of 5m length in each replication with 90 cm
row-to-row spacing and 45 cm plan-to-plant spacing. Recommended doses of fertitizers and plant protection measures were
applied in each year to the experiment.

Results and discussion

The mean and range of various quantitative traits of extra-early accessions were given in Tabie 1. The node number up to
primary spike ranged from 12-15 in checks of different maturity type viz., Sowbhagya, 48-1. GCH-4 and DCS-9, which
flowered in matured in 120 to 170 days after planting. The extra-early accessions possessed on an average seven nodes
up to primary spike with a range from 8-8, which on an average took 34 days to flower and 90 days to mature. The
accessions possessing the lowest node number (8) were RG 125, RG 180, RG 155 and RG 211. They took 32 to 33 days
to flower and 80 to 62 days to reach maturity. The 13 extra-early accessions viz., RG 26, RG 14, RG 15, RG 17, RG 18,
RG 20, RG 22, RG 181, RG 24, and RG 190 had seven nodes that flowered in 30 to 40 days and matured in 79 to 92 days.
The remaining accessions viz.,, RG 25, RG 187, RG 188, RG 30 and RG 148 having eight nodes up to primary spike took
31 to 39 days to flower and 89 to 98 days to reach maturity. Among all the accessions RG 17 was the earliest maturing one
which took 32 days to flower and 79 days to mature. The accessions, RG 125 and RG 155 tock 80 days to maturity whife
RG 28 matured in 88 days and RG 25 in 89 days after planting (DAF). Eight accessions namely, RG 26, RG 14, RG 18,
RG 19, RG 20, RG 22, RG 179 and RG 180 tock 90 days to reach maturity while five accessions viz., RG 24, RG 187, RG
188, RG 180 and RG 211 matured on an average in 82 days and RG 15 in 93 days. One accession (RG 181) matured in
95 days while three (RG 30, RG 148 and RG 210) reached to maturity in 98 days. All the 24 accessions showed stability
in node number, days to flowering and days to maturity in ali four years of study. Days 1o maturity exhibited high positive
correlations with number of nodes up to primary spike {pooled r = 0.92**) and days to flowering (pooled r = 0.95**) while
it showed moderate correlation with plant height (pooled r= 4**). These relations were in accordance with earlier reports
in castor (Bhatt and Reddy, 1981; Mehata and Vashil, 1998). The extra-early maturing accessions matured on average 45
days earlier than the earfiest check variety DCS 9. The extra-early maturing accessions were comparatively of small stature
type with an average plant height 27 cm that ranged between 10 cm to 49 cm while it was between 42 cm to 92 cm in
checks.

The RG 210 was comparable to the checks (128-287 g/plant) with respect to its yield traits and yield performance. It
recorded the highest yields/plant at 120 days after planting (81 g), 150 DAP (70 g), 180 DAP (60 g} and 210 DAP (46 g)
with the total highest yield (257 g/plant). Among other accessions which recorded higher total seed yields/plant were RG
15 (140 g}, RG 18 (124 g), RG 30 (122 g) and RG 179 (116 g). These are the promising extra-early maturing accession to
utitize in breeding programmes aimed at breeding for high yielding extra-early maturing parental lines and cultivars. Seed
oil content was highest in RG 190 (52%) but it recorded very low total seed yield (17 g/plant), RG 210, RG 18, RG 1% and
RG 179 which took 80 to 98 days to reach maturity, exhibited high yielding potential (78-81 g/plant) al par with the check
DCS-9 (78 g/plant) at 120 days after planting.

The study showed that extra-early maturity reduced yield potentiality of many accessions. However, the extra-early maturing
accessions with high seed yield potential, identified in the present study, would serve as base material to breed extra-earty
maturing high yielding castor cultivars. All the 23 extra-extra early maturing accessions consistently exhibited extra-early
maturing nature over years under study. Hence, they are worth to utilize as sources for extra-early maturity in castor
improvement programmes.

Table 1 Mean and range of quantitative traits of extra-early maturing germplasm

Trait Mean Range CV (%) Trait Mean Range CV (%)
Plant height (cm) 27 10-43 18-18 No. of higher order spikes/plant 3 0-4 16-18
Number of nodes up to pnmary spike ' 7 6-8 6-77 Total number of spikes/plant 10 515 17-18
Days to 50 % flowering ’ 34  30-40 911 100-seed weight (g) 27 18-38 34
Days to maturity 90  79-98 11-13 Qil content (%} 47  37-52 1.2
Total length of primary spike {cm}) 19 848 15.16 Seed yield at 120 DAP (g/plant) 40 &-81 15-17
Length of primary spike covered by male flowers (cm} 9 1-19  12-14 Seedyield at 150 DAP (gfplant) 16  0-70¢  15.17
Length of primary spike covered by capsules{cm) 10 2-29  11-14 Seed yield at 180 DAP {g/planty 9 060 12-16
Number of secondary spikes/plant 3 1-4 14-16 Seed yield at 210 DAP (g/plant) & 0-46  15-18
Number of tertiary spikes/plant 2 1-4 16-17 Tota! seed yield (g/plant) 70 10-257 16-18
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Influence of seed invigouration on synchrony of parental lines of
sunflower hybrid, RSFH-1

- 8.N. Vasudeyan, C.N. Pawar, |. Shankergoud, K.G. Parameshwarappa

Department of Seed Science and Technology, College of Agriculture, UAS, Raichur-584 102, Karnataka
Abstract

Field experiment was conducted to study the effect of seed invigouration on synchrony of parental lines of
sunflower hybrid RSFH-1. The results revealed that male parental (R64NB) seeds invigourated with GA, 50 ppm
followed by spraying of urea 2% at button initiation stage recorded significantly higher field emergence, plant
height, leaf area index, lesser number of days to initiation of flowering, days to 50% flowering, maximum capitulum
diameter and perfect synchrony between parental lines was achieved, so that the problem of staggered planting
of male line can be totally avoided in hybrid seed production stage.

Keywords: Sunflower. seed invigouration, GA,, chemicals, urea spray, synchrony
introduction

Sunflower (Helianthus annuus L.} is the second most important oilseed crop of the world next to soybean and one of the
important members the Asteraceae family. The demand for quality sunflower hybrid seed is increasing year after year as
the area under cultivation is alarmingly increasing owing to its production stability with more economic yields and suitable
for input intensive agriculture. At present, majority of sunflower hybrids have been developed using branching type of
restorer line which ensure pollen supply over longer duration in hybrid seed production due to contribution by secondary
heads. In contrast, the RSFH-1 {Raichur Sunflower Hybrid-1) has been developed by using non-branching restorer line
R-64NB, where in the pollen supply is restricted to shorter duration in hybrid seed production. The preblem faced in hybrid
seed production is non-synchrony of flowering in parental lines.

In spite of the best efforts made by the breeder to produce the best compatible genotypes of A and R, very often problem
of non-synchrony owing to differential behavior of parental lines under various environmental conditions are observed. This
is true with A and R lines of parents RSFH-1 sunflower hybrid, where a gap of 5-6 days in flowering is observed between
CMS-103A and R-64NB which can drastically reduce the seed setting in the female parent.Synchronization problem to some
extent could be solved where block planting technique is used by staggered sowing. However, the problem of
synchronization is not adequately addressed owing o several factors like poor weather condition on 5th day may not allow
the farmer to sow the female parent on that particular day. While, the recommendation of the staggered planting may have
practical limitation in implementation but it is the only method provided by the plant scientist for achieving synchronization
of parents and no other methods have been adequately investigated.

Seed invigeuration has been successfully demonstrated to improve seed germination, germination rate, more uniform
emergence under wide range of environments and improved seedling vigour (Heydecker and Coolbear,1977). Seed priming
has been reported to improve final seedling emergence and the synchrony of flowering (Jett ef af., 1996). As such studies
oninfluence of invigouration treatment on field emergence and synchrony are not fully elucidated. Hence, the present study
was underiaken.

Materials and methods

The fresh parental seeds of RSFH-1 hybrid sunflower were obtained from the Regional Agricultural Research Station,
Raichur, The seed invigouration treatments included were control (T,), hydration with water (T,), hydration with GA,, 50 ppm
(1,), K2ZHPO4 (3%) T,, KH,PO, (3%) T,, KNO, (3%) T,, NaCl (10-3 M) T, p-hydroxybenzoic acid {(10-5 M) T7, CaCO, (2%)
Ty and alpha-Tocopherol (2%) T,. Only the seeds of male parent line R-84NB were soaked for 12 hours and dried back
to their original weight. The invigourated seeds of male and un-invigourated seeds of female were sown on the same day
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atthe Main Agricultural Research station, University of Agricultural Sciences, Dharwad during kharif season. The seed crop
was well managed as per the package of practices. At button initiation stage pollen parent {R-84NB) was sprayed with 2%
urea. The growth and flowering behavior of the pollen parent was recorded and the results were statistically analyzed.

Results and discussion

The results recorded in the male parent revealed that, field emergence (68.3%), plant height (99.0 cm), leaf area index
(2.62) at 60 days after sowing (DAS) and capitulum diameter (14.1 cm) were highest in GA, treated seeds followed by
hydration with K,HPO,, CaCO,, p-hydroxy benzoic acid, KH,PO, and KNO,. Seed conditioning with small amount of GA,
might have stimulated the hypocotyls growth as GA; induces cell elongation resulting in faster emergence (Khan et al.,
1992) (Table 1.

Among the various chemicals tried GA, was most effective in advancing the flowering of male by 5 days earlier than control
followed by K,HPO, which was earlier almost 4 days than control. In other treatments it varied from 2-3 days. Almost the
same trend was also observed for 50% flowering (Table 1).

The advantages of increased rate of emergence could be correlated with early flowering observed in the present study.
Bansal ef al. {1993) reported that pre-flowering hydration treatment in parental lines of maize hybrid Sartaz advances
fiowering. Further the treatment combination of seed hydrated with GA;, 50 ppm and spraying of urea {2%) at bufton
initiation stage to the male parent and no treatment to the female parent were the most effective in achieving
synchronization of flowering between them. Nutriert management like application of nitrogen to the late parent have been
reported to have bridged the gap of 2-3 days non-synchrony in sunfiower parental ines by Choudhury et al. (1977) and in
sorghum by Vadivelu ef al. (1993). The present study revealed that hydration of the male parent seeds with GA,, 50 ppm
followed by spraying of urea (2%} at button initiation stage to the male parent could achieve perfect synchrony in parental
lines of RSFH-1 sunflower hybrid, sothat the probiem of staggered planting can be totally avoided in hybrid seed production
stage.

Tahle 1 Effect of seed vigouration and urea spray on growth and flowering in male parent (RHA 64NB} of sunflower hybrids RSFH-1

Treatment Field ‘Plant |_e_af area Days to initiation of flowering  Days 10 50% flowering  Capitulum diameter (cm)
emergence (%) neight (crm)  index Uy Us Uo U1 Ueo Us
Tg- Control {without hydration) 580 89.3 2.18 7.8 66.8 76.2 74.6 1.2 1.3
T, _Hydration with water 595 8938 2.20 668 65.5 75.0 74.0 117 11.9
T, . Hydration with GA; 5G ppm 68.3 94.9 2.62 63.3 61.5 71.0 69.0 13.8 14.3
T, .Hydration with K,HPO, (3%} 66.7 91.4 2.58 64.0 630 728 69.8 13.4 13.7
T .. Hydration with KH.PO, (3%) 839 310 2.5% 650 63.0 74.3 719 124 13.0
T . Hydration with KNO, (3%) 633 805 2.48 663 64.3 737 71.1 12.4 12.5
T, . Hydration with NaCl (10-* M) 63.0 89.5 2.43 66.6 64.8 75.8 739 1.9 12.2
T, . Hydration with p-hydroxy 64.7 87.8 2.38 66.4 64.4 73.0 709 130 131
benzoic acid (10-° M)
T,-Hydration with CaCO, {2%) 66.7 92.9 253 65.0 65.2 74.0 72.0 122 13.4
T,-Hydration with 62.7 914 252 658 63.5 73.8 71.0 121 2.3
a-Tocopherol (2%)
Mean 636 91.7 2.44 65.7 64.2 739 71.7 126 127
SEm+. 1858 1.82 0.077 (Uy 0.307 (T)0.687 (U} 0.374 (T)0.837 (Uy0.041 (T)0.001
CD (P=0 05} 5.49 543 0.230 {U) 0.88 (7)1.96 (Uy.072  (1)2.397 U011 (1)0.26

Note: U, Without urea spray; U,- With urea spray (2%) button stage; (Female parent took 68.2 days for 50% flowering)
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Longevity of linseed genotypes under ambient condition

P. Singh, A. Kumar, J.A. Siddiqui and M. Srivastava

Department of Seed Science and Technology, C.S. Azad University of Agriculture and Technology, Kanpur-208 002, UP
Abstract

The longevity of germination of 20 linseed genotypes was determined starting from 0 months to 27 months after
storage at C.S. Azad University of Agriculture and Technology, Kanpur. Germination {%) decreased gradually as
the increase in storage period. Enotypes viz., Chambal, Falke, Neela, Himalini, R-552, K-2, Laxmi-27, Neelum, Meera
and Janaki maintained their germination longevity upto 15 months after storage. At 27 months after storage, the
longevity can down 20-35% in most of the genotypes.

Keywords: Lin%eed, germination longevity

Introduction

’

In fact longevity of seeds is determined by the genetic makeup of seed as well storage conditions. The oil seed foose their
germination much earlier than cereal seeds Delouche ef al. (1973) Tewari and Gupta (1981), Kurdikeri ef al. (2000).
Longevity of different plant species varied widely when stored under identical conditions. The difference in seed longevity
are not limited to species only, as the principle prevailing at the genotypic/varietal level also. Genotypic variability in terms
of seed longevity/storability has been reported in many crops (Sharma and Singh, 1897; Ravi Kumar and Palamisamy,
2002).

Materials and methods

Seeds of 20 genotypes of linseed viz., C-429, Chambal, Flake-1, Garima, Gaurav, Hira, Himani, Jeevan, Janki, JLS-9,
Jawahar-1, Jawahar-7, R-5652, K-2, Laxmi-27, LC-54, Mukta, Meera, Neela and Neelum were procured from All India
Coordinated Linseed Unit, C.5. A.U.A. and T., Kanpur and multiplied in rabi season adopting all package of practices. After
harvesting, seeds of twenty genotypes were cleaned and processed then dried upto approximately 6% moisture content.
Each genotype seeds were packed in cloth bag and stored under ambient condition of Kanpur in three replications for tri-
monthly observation on germination% and seedling vigour index (germination% x dry weight of 10 seedling) according to
ISTA (1999} during 27 months of storage from July 2003 to October 2004,

Results and discussion

Twenty genotypes of linseed differed significantly for their germination during entire storage period. Initially at zero month
of storage, range of germination (%) was maximum in genotype Janki (88.70%) and minimum in Jawahar-1 (90.02%) and
all genotypes showed much higher germination than standard (80.00%}) of certification. Germination (%) was decreased
gradually as the increase in storage period from July 2002 to October 2004 of 27 months. By the perusal of table, it was
clear that initia! germination level of genotypes did not influence the longevity as genotypes Janki (98.70%) showed
significantly highest germination initially but at the end of storage reduction percent was quite high (86.20%). At the end
of storage period i.e., after 27 months of storage minimum reduction (%) over initial was recorded in R-552 (58.02%) and
followed by Neela (63.79%). C-428 (65.00%), Chambal (65.59%}), Flake-1 (69.37%]), K-2 (70.31%), LC-54 (72.72%), Meera
(76.34%), Himalini (76.95%), Gaurav (79.16%), Neelum (80.06%), Laxmi -27 (80.69%), Hira (83.06%), JLS-9 (83.90%),
Jawahar-1(84.19%), Garima (84.30%), Mukta {85.35%), Jeevan (85.83%), Janki (86.20%) and Jawahar-7 (87.89%). Here,
the seed longevity was observed as the period upto which the seeds of linseed genotypes retain germinability upto Indian
Minimum Seed Certification Standard (IMSCS) i.e., 80.00%. It is clear from data that highest longevity was maintained by
genctype C-428 (81.14%) upto 18 months. Genotypes like Chambat (86.00%), Flake-1(84 96%), Neela (83.70%), Himalini
(83.30%). R-552 (83.27%), K-2 (83.13%), Laxmi-27 (82.78%), Neelum (82.71%), Meera (82.37%) and Janki (81.13%)
maintained their longevity upto 15 months. Performance of genotypes Chambal and Flake was significantly at par and
superior than other genotypes. Next were Neela, Himalini, R-552, K-2, Laxmi-27 and Neelum followed by Meera and Janki
with at par position. Genotypes Garima (87.17%}), JLS-9(86.26%), Hira (85.49%), Mukta (85.13%), LC-54 (84.68%), Gaurav
{84.16%), Jeevan (83.90%), Jawahar-7 {83.46%) and Jawahar-1 (83.20%) maintained longevity upto 12 months. Among
these genotypes, Garima was significantly superiorthan others. Next was J1.S-9 and Hira followed by Mukta, LC-54, Gaurayv,
Jeevan, Jawahar-7 and Jawahar-1. Genotypes Gaurav and Jawahar-7 were at par to Jeevan, Jawahar-1, respectively.

At the end of storage i.e after 27 months, genotypes R-552 (37.14%) was significantly superior in respect of germination
and followed by C-429 (34.07%), Neela (33.57%), Chamabl (33.38%) and numerically foliowed by Flake-1 (29.92%), K-2
(28.13%), LC-54 (25.65%), Meera (21.61%), Himaiini (21.05%), Gaurav (18.90%), Neelum (18.22%), Laxmi-27 (17.64%),
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Hira (16.62%), Garima (15.23%), J1.5-8(15.14%), Jawahar-1 (14.23%), Janki (13 62%)}, Mukta (13.48%), Jeevan {12.85%)
and Jawahar-7 (11.71%}).

Table 1 Germination (%) of 20 genotypes of linseed during ambient storage

Months after storage
Genotypes ) 3 & 9 12 15 18 21 % 7
.25 5064 7651 74.2% 73 7061 60,18 6426 57.52 4911 3571
(O7.35¢  (9856)  (9260)  (9017)  (8898) (73N (B4 118 (5715 (M0
chambal 8205 7581 7248 7148 6955 68.03 6330 57.14 4844 3529
©@701)  (9399)  (9094)  (8991)  (8779) (8600  (79B1) (056 (5599  (3339)
Flake.1 81.26 75.56 7307 71.08 60.38 67.18 6281 56.46 47.16 33.16
©769) (378 (9150 (8949  (8760)  (84%6)  (79.12)  (6947) (8372  (2992)
arrma 8003 7437 728 7044 69.01 6169 54.02 4299 3443 297
©700) (274 (9129 (B89 (87A7)  (7751)  (6548) (4649  (3197)  (1523)
Cauroy 7222 713 6861 67.02 6655 © 6317 57.86 5143 3026 2577
©U67)  (8978)  (8670)  (8476)  (8416)  (7963)  (7170) (6143 (4005  (1890)
. 8205 7698 7588 7081 6761 6234 5547 4743 3772 24.06
Hira @08  (M97) (3405  (8920)  (8549)  (7845)  (BTET)  (5424) (3743  (1662)
M 7289 71.47 7032 68.82 68,00 65.88 6229 55.96 4458 2731
@139)  (8990)  (8866)  (8695)  (8587)  (8330) (7838  (8867)  (4927)  (21.05)
eovan 728 69.54 6873 6804 6634 6127 55,67 4259 3267 2101
©069) (8778 (8684 (8602  (8390) (7689 (6820} 4754 (014 (1285
e 8346 7483 7355 71.02 68.90 64.25 59.19 51.48 38.43 2166
(©870) (9315  (9188)  (8942) (8704 (113 (37D (6121) (3863  (1362)
NS 75.85 7364 7259 7012 6824 6237 5721 5127 3645 290
©402)  (@207) (9105  (8844)  (8626) (7849  (F067)  (6086)  (3531)  (15.14)
Lowanant 7158 8991 6342 8633 65,30 6173 £6.12 4644 3289 2216
@02  (8820)  (864T)  (8388)  (8320) (75T (6730)  (525%) (2049  (1423)
Jawaan? 7950 7212 7123 6936 66.00 60.83 54,81 4519 2093 20,01
(9668)  (Q057)  (8965)  (8757)  (8346)  (7624)  (6679) (5033 (2958  (1171)
r.552 7256 7087 7027 6795 67.40 65.86 6208 57.06 4819 3755
©102)  (8926) (8860}  (8591) (8523  (8327)  (780B)  (7043)  (5556)  (37.14)
‘2 7673 7203 7200 6856 6766 B575 6217 55,96 4631 203
©473)  (9138) (9045 (8664 (8555 (8313  (7820) (6867  (5229)  (28.13)
S 7290 6938 818 6743 6661 6548 61.80 5191 4113 2483
©135 (6760 (8618  (8527) (8424  (8278)  (7TET)  (B194) @32 (1784)
.54 75,85 7310 7042 6829 66,96 6260 56,93 4973 4176 3043
(4020 (9155 (837N (86aD (8468 (788D  (023) {5822 (4435 (2565
Mukta T35 7154 6988 8886 6732 013 5431 4529 35.18 2154
©@02)  @997) @828  (8699) (8513 (7520 (659  (5051) (3319  (1348)
Meera 7289 7138 7060 6845 6750 6617 62.00 5675 4771 2770
©139)  (8981) (8897  (8651) (8536  {8237)  (7798)  (000) (472  (21.61)
Neeta 7432 7231 7135 8918 6773 €619 6329 5908 9% 354
@70 (9077 @977 (8737  (8564)  (8370)  (7980)  (360)  (S851) (335
Neolurm 7292 7194 69.05 67.76 6708 6543 6097 53.27 4113 25.27
(91.37)  (90.39)  (87.22)  (85.67) (84.83) (82.71) (76.45)  (64.23)  (42.27) (1822
Mean 76.28 7278 7123 6918  67.71 6423 5928  51.80 4127 2747
L (9437)  (9124)  (8985) (87.37)  (8551)  (81.AD)  (73S0)  (B176)  (4351)  (20.85)
SE (d) 051 0.49 0.42 0.43 0.40 0.52 0.46 0.39 0.43 0.81
CD (P=0.05) 1.01 097 0.83 0.86 0.79 1.04 0.92 0.77 0.85 1,61

Figures in parentheses are transformed back values
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Biplot analysis of diallel data set for seed yield of Indian mustard,
Brassica fjuncea Czern & Coss. under south-western region of Punjab

K.S. Brar, V.P. Mittal, Paramijit Singh and D.K. Yadav
Regional Research Station, Punjab Agricuftural University, Bathinda, Punjab-151 001, Punjab
Abstract

Seven single ‘0' and double '00' parents of Indian mustard were grown in diallel fashion and subjected to biplot
analysis to understand the gca and sca effects of each parent, best testers and best crosses.

Keywords: Indian mustard, diallel
Introduction

to partition the genetic variation into components with their magnitudes, number of breeding designs have been used for
the improvement of populations and development of cultivars/hybrids. Conventional dialie! approaches are limited {o
partition the total variation attributable to cross into general combining ability (gca) of parents and specific combining abilities
{sca} of crosses but do not provide much information on sca of parents {Yan and Hunt, 2002}. But, bilot analysis approach
of diallel data set facilitates visualisation of gca as well as sca effect of each parent and also the best testers, the best
crosses, the heterotic groups among parents and the genetic constitution of parents with regard to the trait under
investigation (Yan, 1993; Yan and Kang, 2003). In the present study, 21 F1 crosses generated in Indian mustard involving
of seven zero and double zero parents viz,, RLC 1, KLM 145, JLM 298, ALM 936, KLM 134, LET 20 and RH-QE-205 in
diallef fashion and were subjected to biplot analysis as suggested by Yan and Kang (2003).

Materials and methods

The biplot analysis for diallel data set of above said parents is tester-centered principal component analysis and is based
on the following modei:

Yiru-(} = gy + g8y + g
Where, Y, is the expected value of the cross between entry i and tester j; m is the grand mean, b, is the main effect of tester
§: @4 and e, are called primary effect for entry { and tester |, respectively; g, and e, are the secondary efiects, and &, is
residual not explained by the primary and secondary effects. The primary and secondary effects are obtained through

singular value decomposition (SVD) methods. A biplot is constructed by plotting g,. against g, and ¢, against e, in a single
scatter plot using GGEbiplot software developed by Yan (2001).

Results and discussion

The parents are presented in lower italics when they are viewed as entries and regular uppercase when viewed as testers
(Figures are not given). The biplot for seed yield explained 78.4% [52.3 and 26.1% by Principal Component 1 (PC1) and
PC2, respectively] of the total variation, which in conventional analyses, would be partitioned intc gca effects of the parents
and sca effects of the crosses. The guide lines cross at the biplot origin (0,0). The different genetic parameters are viewed
as follows:

General combining ability and specific combining ability of the parents: In the average tester coordination (ATC) view
of the biplot, the small circle represents an average tester, which is located as by the average of PC1 and PC2 values of
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all the testers. The line passing through the biplot origin and the average tester, with an arrow pointing to the ATC, The gca
effects of the entries are approximated by their projections onto the ATC abscissa.

Thus, the parents LET 20 and RLC 1 had the highest gca effects for seed yield while, KLM 145 showed poor gea effects
for this trait. The gca effects for seed vield are in order of LET 20> RLC1> JLM 298> RH-OE-0205> KLM 134> ALM 936>
KLM 145, The correlation between the calculated gea effects and projections onto ATC axis is 0.998. Similarly, depending
upon orthogonal departure of entries from ATC abscissa, the order of other parents for sca for seed yield are JLM 298>
LET20> KLM 134>RLC 1T>ALM 936 >KILM 145,

Heterotic groups: Since all the testers have positive score for PC 1 and are grouped primarily by PC 2 scores, two groups
are obvious as testers wiz., JLM 298, LET 20, RLC 1 and KLM 145 are above the PC2 guideline and RH-QE-205, KLM 134
and ALM 936 are below the guideline. Thus, JLM 298, LET 20, RLC I, KLM 145 and RH-OE-205, KLM 134, ALM 936 are
identified as two heterotic groups.

Best tester for assessing general combining ability: The KLM 145 can be considered the best tester to assess the gea
of parents, being representative of all testers and also discriminating the most entries due to its location on ATC axis in the
close circle an indication of the most ideal ester. Whereas, RH-OE-205 is poorer tester as it is least representative of all
other testers,

Best crosses: The polygon view of the biplot reveals the best crosses between the entries and testers. 1t can be concluded
that in sector RH-QE-205, crosses RH-OE-205 x JLM 298, RH-QE-205 x LET 20 and RH-0E-205 x RLC and while in sector
LET 20, crosses LET 20 x RH-0O-205, LET 20 x KLM 134, ALM 936, RLC 1 x RH-OE-205, RLC 1 x KLM 14 and RLC 1 x
ALM 936 can be considered as besi combinations. However, crosses RH-OE-205x LET 20 and RH-OE-205x RLC 1 should
be the best possible combinations as these combinations present both sectors.

Genetic constitution of parents: Al testers showed positive scores with respect to PC 1, implying that the interaction
between these entries and the testers displayed by PC 1 is of non-crossover type or proportional interaction (Crossa and
Carnelius, 1997, Yan et af., 2000). Thus, the entry PC 1 scores should estimate the gca effects and Group | contains KLM
145 and ALM 936 with smailest gca effects, Group 11 having entries RH-OE-205 and KLM 134 and Group I consisting of
entries LET 20, RLC 1 and JLM 298 with minor difference among them. For PC 2 scores the non-proportional interaction
between entries and testers, as the testers assume different signs and displays positive interactions between two heterotic
groups as mentioned above and speculated that the heterotic effects may be due to different genes of complementary or
supplementary nature in the heterolic groups as seed yield is a polygenic trait.

Table 1 Seed yield/plant of 7 parents and their F, crosses in diagonal matrix

Parents RLC 1 KLM 145 JLM 298 ALM 938 KiM 134 LET 20 RH-OE-205 Mean
RLC ¢ 13.56 12.50 16.26 12.36 15.36 18.60 18.60 15.46
KLM 145 12.50 7.56 6.45 8§65 963 10.25 8.75 9.1
JLM 238 16.26 6.45 10.25 1075 17.38 17.56 18.60 13.89
ALM 936 12.36 5.65 10.75 8.67 7.34 14.71 8.36 10.12
KLM 134 15.36 983 17.38 7.34 945 12.45 10.43 11.72
LET 20 18.60 10.25 7.6 14.71 12.45 12.00 21.35 15.27
RH-QE-205 19.60 8.75 18,60 8.36 10.43 21.35 8.90 13.71
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DIVA-GIS approaches for diversity assessment of fatty acid composition
inlinseed, Linum usitatissimum L. germplasm collections from Peninsular
India

N. Sivaraj, N. Sunil, $.R. Pandravada, V. Kamala, Vinod Kumar, B.V.S.K, Rao, R.B.N. Prasad and K.5.
Varaprasad
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Abstract '

L]

Forty eight accessions of linseed germplasm collected from Andhra Pradesh were analysed for seed traits, oil
content and fatty acid composition. DIVA-GIS software was successfully attempted for the diversity assessment
of fatty acid composition. IC564681 recorded the highest oil content {42.6%), while the accession IC564591 recorded
the least (29.4%) among the germplasm collected. With respect to linolenic acid (omega-3 fatty acid), IC564582
possessed the maximum ({56.8%) and 1C564687 the minimum (39.5%). Based on DIVA-GIS analysis for omega-3
profile, it can be inferred that, Medak and Adilabad districts are potential areas for collection of diverse accessions.

Key words: DIVA-GIS, fatty acid composition, oil content, linseed, germplasm
Introduction

Linseed or flax belongs to the family Linaceae and the genus Linum, which is reported to have about 100 species
distributed globally. it is under cultivation since ancient times for its fibre and seed. It occupies a prominent place among
the oilseed crops owing to its various uses and special qualities. The seeds are rich source of drying oil and are the potent
source of omega-3 fatty acid.

The DIVA-GIS is a Geographic Information System designed to assist the plant genetic resources (PGR) and biodiversity
ta map the range of distribution. [t is particularly useful in elucidating the genetic, ecalogical and geographic patterns of
distribution of crops and wild species using locality (points) data available with gene banks, herbarium and natural history
museum databases. The mapping could be extended {o other related information on the material of interest, for exampie
with respect to specific traits (Hijmans ef a/., 2001). In order to augment the diversity in linseed, an exploration had been
conducted for collection of germplasm in parts of South India during March, 2008. The objective of the study is to apply
DIVA-GIS technigque on linseed germplasm for identification of potential areas and germplasm accessions rich in omega-3
fatty acids. An attempt has been made to map and extend the same to fatty acid profile in the linseed germplasm
collections.

Materials and methods

A total of 48 accessions collected during an exploration in Andhra Pradesh (45 accs.) and Maharashtra (3 accs.) formed
the part of study. Geographical coordinates (latitude, longitude and altitude) were recorded using the Global Positioning
System (GPS) [Garmin-12 GPS]). Seed traits such as length, width, thickness were recorded using Mitutoyo digimatic
calipers. Test weight of linseed accessions were recorded using an electronic balance. The seed materials were subjected
to oil analysis and fatty acid profiles were studied. DIVA-GIS version 5.2 software was used for mapping the collection sites
and further analysis were made on point collections using spatial data (oii content and omega-3 fatty acids). Following are
the procedures followed for the extraction of oil and analysis of fatty acid composition.

Extraction of linseed oil: A well mixed linseed kernel (6.0 g) were grounded and transferred in to 2n extraction thimble
and the top portion was covered with cotton. This packed thimble was placed in the extraction chamber of SER 148 Sclvent
Extractor (VELP Scientifica, Italy). Around 70 ml of hexane was taken in the extractor and the temperature of the solvent
heating block was adjusted to 130°C (Recommended set point for hexane). The thimble was socked in hexane and the
soivent was refluxed over a pericd of 1.0 hr. After 1.0 hr the thimble was lifted from the sclvent and the solvent was allowed
to pass through the bed of grounded seeds for 15 min. This operation ensures washing of the thimble with fresh solvent.
Hexane was distilled off to recover linseed oil.

Preparation of Methyl Esters hy Acid Catalysed Transesterification: Linseed oil (1.0 g} was taken in a 50 ml round
bottomn flask and to this 25 ml of 2% sulfuric acid in methanol solution was added and the contents were refluxed over a
period of 4.0 hr. At the end of reaction time excess methanol was distilled and the residue was diluted with distilled water
(80 ml). The organic phase which was separated from the water was extracted with ethyl acetate (50 mb). The ethy! acetate
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exiract was separaied from the water layer and washed with distilled waster till free from mineral acid. Ethyl acetate layer
was passed through a bed of anhydrous sodium sulphate and concentrated to get the methyl esters {1.0 g}.

Fatty acid composition of linseed methyl esters: The fatty acid composition of linseed methy! esters was carried out on
a gas chromatograph (Agilent 6890) equipped with a flame ionization detector (FiD} on a splitinjecior system. A fused silica
capillary column (DB-225, 0.257m, 30 m X 8.32 mm id) was used for the analysis. Oven temperature was programmed
at160°C for 2 min, increased to 180°C at 8°C/min, held for 2 min and finally increased to 230°C at 4°C/min and held for 15
min. The injector and detecior termperatures were held at 220 and 250°C respectively. Wirogen was used as carrier gas
at a flow rate of 1 ml/min. The area percentages were recarded with Agilent chemstation data processing system.

Results and discussion

The seed traits, oil content and fatty acid profile of all the collected linseed accessions are provided in Table 1 and the
descriptive statistics of the same are provided in Table 2. The oil content of the linseed germplasm ranged between 29.4
and 42.6%. While the linseed accession (C56468 1 recorded the highest oif content (42.6%), accession IC564591 recorded
the lowest (29.4%) amang the germplasm collected.

Table 1 Seed traits, oil content and fatty acid compasition of linseed germiasm

. Seed Seed Seed Test - Paimitic  Steaaric ! ., Linoleic Linolenic Arachidic Behenic
copnidenous  length  width  thickness  weight O T ace acid O'ﬁgfd acid  acid{18:3) acd  acid

_{mm) _ (mm) {mm) (a} (16:0)  (18:%) ' (18:2) (Omega-3) (20:0) _ (22:0)
1C564582 4.99 2.87 1.11 080 34 00 560 6.00 18.90 12.70 56.80 0.60 Q.00
IC564583 504 271 1.18 Q84 34.80 540 7.7¢ 2250 12,60 50.40 0.3a £8.00
IC564585 503 2.55 1.08 g0 32.10 810 6.60 20.50 12.90 53.30 0.30 020
1C564531 488 2.48 1.13 069 29.40 8.1¢ £.90 20.30 13.20 53.00 030 Q.20
1C564597 478 254 1.22 0.78 31.40 5.80 6.70 20.80 1260 53.50 0.30 0.20
10564800 5.04 2.56 1.09 0.74 3460 570 7.00 24.30 11.40 50.90 D.30 230
1C564602 487 2.4 1.10 069 38.80 5.30 6.20 21.20 11.80 55.0D D.20 0.20
IC564804 510 269 1.04 074 31.00 5.90 7.60 24.40 11.90 49.40 0.30 0.50
IC5584805 476 2.47 1.04 071 39.80 5.50 5,90 19.80 12.40 56.40 0.00 3.66
10554607 506 2.59 1.05 0.75 35.20 5.90 6.60 18.10 13.1¢ 55.80 0.20 0.20
105646086 4.49 235 1.11 0.65 30.70 5.10 6.80 2270 12.40 52.00 a.00 0.00
10564814 4.78 2.48 1.10 0.71 38.50 570 6.80 20.50 12.3¢ 54.20 0.20 0.20
ICE64619 5.10 242 1.08 0.74 40.00 5.60 6.10 19.20 12.80 56.10 G.20 0.20
1C564621 4.90 249 1.08 0.75 39.40 5.60 560 20,20 12.80 54.80 D 0o ©.0o
{C564623 508 263 1.10 079 38.40 570 £.80 22.20 12.50 52.50 0.30 0.00
[C564624 5.11 2.78 1.02 0.73 36.50 5.80 7.20 30.30 12.20 43,80 0.30 0.30
iCHB4AB27 502 261 1.07 3.7 3380 5.90 8.2¢ 32.00 13.80 38.50 0.30 Q.30
1C564630 5.03 2.64 1.1 081 40.20 5.60 £8.60 2030 12.00 5510 0.20 2.20
10564632 498 267 1.05 0.78 38.20 5.50 .30 2010 12.40 55.30 .20 0.20
IC564635 4.80 249 1.10 0.7Q 36.50 5.30 5.10 20.50 12.70 54.60 0.20 0.20
1C584637 501t 2.59 +.06 079 38.80 5.60G 6.60 23.70 12.10 51.60 0.20 0.20
10564641 4.75 2.44 1.08 0.76 37.70 560 670 23.30 11.70 52.30 0.20 0.20
1C564643 4.97 2.54 110 Q.82 39.20 5.40 6.60 23.10 11.90 52.50 0.30 0.20
1G564645 4.62 247 107 0.65 41.70 5.70 6.90 21.40 11.80 54.20 0.00 .00
1C564646 4.87 257 G.9% a.87 38.10 6.00 7.20 26.40 12.30 48.10 0.00 0.00
1G564850 4.99 2.58 1.03 0.86 36.00 5.80 8.80 24.60 12,490 49.80 0.30 c.30
IC564653 5.01 2.4 1.09 0.80 39.80 5.60 6.70 20.40 12.00 54.80 020 0.20
1C 564654 5.09 255 1.08 0.75 32.90 7.20 8.50 25.20 1220 45.90 2.00 2.00
IC564655 5.08 262 1.07 0.83 34.20 6.10 7.30 2030 11.80 5400 Q.30 0.20
1CaR4887 500 253 140 9.78 38.80 740 220 23.70 12,30 48.0C 4.00 3.40
1564660 4.76 2.58 1.03 080 35.80 5.80 7.20 23.00 11.80 §1.60 0.30 0,20
WCEG40EN 498 2583 1.40 078 38.90 5.40 6.40 214D 12,10 54.20 ¢.20 0.20
10564662 4.88 2.51 1.1 081 36.90 590 6.80 2150 1250 53.00 0.30 0.00
ICS6ABEI 5.02 2583 1.06 G078 36.40 5.60 B.6D 20.80 12.20 54.20 0.20 0.20
IC 564665 5.08 2.66 1.12 078 38.90 7.60 710 2360 11.30 49,70 0.30 0.40
iC564666 490 243 110 . 081 36.20 5.70 6.50 21.G60 12.00 54,30 0.20 0.20
1C564667 5.00 2.54 1.07 0.68 36.70 5.90 &80 27.10 12.10 47 60 0.30 0.20
IC564668 511 2,48 1.16 0.75 37.10 ;.20 §.40 24 30 1210 47.40 0.30 0.30
1C56466% 512 2.64 1.14 0.86 37.30 560 8.7¢ 20.80 11.80 54.50 0.20 0.20
1C564671 4.91 2.37 1.08 0.81 35.40 §5.60 6.50 19.60 12 40 5550 0.20 0.20
IC564673 5.05 260 1.08 0.75 3z.80 6.00 7.20 22.30 12.20 51.80 0.30 0.20
IC564676 5.05 2.56 1.09 088 35.70 5,70 7.40 20.00 11.80 54 60 030 0.20
IC56G4677 489 249 11 082 380 510 B 50 2380 11.30 49 80 0.30 .30
IC564678 511 2,61 1.08 0.87 40.90 6.00 8.40 2230 10.80 51.90 0.3¢ c.20
1564681 4982 259 105 379 4280 580 8.80 20.50 12.10 54.80 0.20 0.20
IC564684 501 263 .01 a7s 40.90 6.10 7.00 21.40 13.10 52 40 0.00 000
IC564685 490 287 1.02 .74 40.50 5.80 7.10 23.90 12.60 50 60 poo D.0D
IC5645688 4.74 249 1.03 0.68 34.60 580 7.50 23.00 13.30 49 B0 0.30 Q.20
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Table 2 Descriptive statistical anaiysis of seed traits and fatty acid composition of linseed germplasm collections

Trait ) Minimum Maximum Mean Standard deviation Coefficient of variation (%)
Seed length (mm) 449 5.12 4.95+0.02 0.14 28
Seed width (mm) 2.35 276 2.5+0.01 0.09 36
Seed thickness (mm) 0.99 1.22 1.08+0.01 0.04 3.7
100-seed weight (g} 085 0.87 0.76+0.01 0.06 7.9
Qil content (%) 29.40 42.60 36.8+40.44 3.08 8.4
Patmitic acid (16:0) 5.3 7.60 5.85+0.07 .50 85
Stearic acid {18.0) 5.80 8.50 £6.97+0.09 0.66 9.5
Qleic acid (18:1) 18.10 32.00 22.3+0.39 2.70 121
Linoleic acid (18:2} 10.90 13.80 12.3+0.08 0.55 45
Linolenic acid (18:3) 38.50 56.80 52.1+0.49 3.42 1)

With respectto linolenic acid (omega-3 fatty acid), IC564582 possessed the maximum (56.8%) and IC564687 the minimurm
(39.5%). Based on DIVA-GIS analysis for omega-3 profile, it can be inferred ihat, Medak and Adilabad districts are potential
areas for collection of diverse accessions. The DIVA-GIS technique had been successfully adapted earlier by researchers
in India for the diversity mapping and analysis (Utpala Parthasarathy ef al., 2006; Sunil ef af., 2008, Varaprasad et al., 2008}
of germpiasm collections.
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Genetic diversity among some released varieties and selected germplasm
of groundnut (Spanish bunch)

S.N. Deshmukh and MM, Wakode
Crop Research Unit {Oilseeds), Dr, Punjabrao Deshmukh Krishi Vidyapeeth, Akola-444 104, M3
Abstract

Fifty genotypes consisting of 24 released varieties and 26 selected germplasm lines have been evaluated under
kharif and summer seasons on two dates of sowing in each of two season to estimate genetic divergence. D?
analysis was carried out separately for each date, pooled over dates of each season and pooled over seasons using
Mahalanobis's D” statistic and grouping was done by Tocher's method. Fifty genotypes were grouped into 9,7,10,9,
10,9 and 8 clusters in E,, E,, pooled E,+E,, E,, E,, pooled E,+E, and pooled E,+E,+E,+E,, respectively, Distribution
of genotypes into different clusters were comparatively good in pooled analysis of four environments as indicated
by 38% genotypes grouped in cluster §, 16% in cluster I, 22% in cluster W|, 16% in cluster IV. Therefore, a pooled
analysis over years or over seasons for assuming divergence would appear to be useful. Inspite of variation in
mean and D? values some varieties viz,, J 11, Jycti, MH 1, SB Xf and TMV 2 and some germpiasm lines viz., NCAc
7790, P1268782, Pl 268829, pear] and U 1-1-1 consistently occupied cluster-1in pooled analysis over dates of each
season, over both seasons and separately for each season indicated seasonal adaptability. However, none of the
genotype in other clusters were consistent except Jt. 220 which was present in cluster -ii of pooled analysis over
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E,+E, and E,+E, indicated differential response of genotypes for their grouping in separate and pooled analysis.
It was observed that the magnitude of intra and inter cluster distance were least in pooled analysis. It was also
ohserved that environment played significant role in the expression of genetic diversity between genotypes.
Hundred pod weight, shelling per cent and sound mature kernel per cent contributed maximum towards genetic
divergence. Geographical diversity is not related to genetic diversity in groundnut.

Key words: Groundnut, Spanish bunch, genetic divergence, pooted over environments
Introduction

In India groundnut (Arachis hypogaea Linn.} has a cultivation history of around 200 years. In the gamut of annual cilseed
crops grown, it has occupied a prime position. It is grown in khanf, rabifsummer and summer seasons. Groundnut is &
primary source of vegetable oil which is of high guality preferred by the consumers. Now groundnut is considered to be the
high energy food crop globally. It is used as dual purpose for extraction of oil and kernels are directly use for consumption.
Edible cil economy in India would be related to quantum of groundnut production. Although the genetic potential of 35-40
at‘ha. demonstrated the productivity remained stagnated at 9-10 g/ha. In Vidarbha region, predominantly Spanish Bunch
are preferred. Therefore, for present investigation, this group has been chosen.

D? technigue helps in the selection of diverse parents for hybridization to isolate potential transegrates. It is known that
genotypes differ in response to varying environments. Verma ef al. (1973) were of the opinion that the multivariate analysis
based on multi-environment test would be more informative and meaningful than one based on a single environment.
Therefore, the objective is to estimate the degree of genetic divergence among 50 varieties/germplasm lines belonging to
the Spanish Bunch group under kharif and summer season in four environments.

Materials and methods

Performance test of groundnut genctypes in four different environments created by different sowing dates was taken during
khanf, 2002 (dates of sowing 10/06/2002 and 28/06/2002) and summer, 2003 (04/01/2003 and 24/01/2003). Genetic
matenal consisted of Spanish bunch {ssp. fastigiata, var. vulgaries). Twenty four released varieties of different states of India
and 26 promising germplasm lines were chosen from six different countries to represent diversity on genetic background
and geographical origin. Trials were conducted in Randomized Complete Block Design with four replications. Plot size 2.00
m x 0.90m. The spacing between lines and hills was 30 x 10 cm. All other recommended package of practices were
followed during crop growth period. Data on days to 50 per cent flowering, height of main axis {cm), primary branches/plant,
secondary branches/plant, number of mature pods/plant, hundred pod weight (g), 100 kernel weight {g), shelling (%), sound
mature kernel (%), oil content (%), days to maturity, pod yield/plant{g) and kernel yield/plant {g)were collected on plot basis
or from five randomly selected plants in four replications. Qil content in seed was estimated on NMR (OXFORD NMR
Anatyzer- NEWPORT 4000). The data were subjecied to the siatistical analysis using model developed by Mahalanobis
(1938). The grouping of genotype was done by Tocher's method described by Rao (1952).

Results and discussion

The variation among genotypes was highly significant for all characters in all environments indicating the presence of
considerable genetic variability. All 50 genotypes were grouped info eight clusters in pocled environments (E,+ E, + E;+
E.}. The cluster-l was the largest involving 19 genotypes as well as 11 genotypes were grouped in cluster-11l and eight each
in cluster-ll and IV from diverse geographical origin. The remaining cluster (V, VI, VIl and Vi) contained only one genotype.
In kharif (£, and E,) 35 and 41 genotypes were grouped into cluster-| respectively. Thus it indicated that 70% and 82% of
the genotypes were genetically similar. Trend was different in summer environments (E, and E,) in which cluster-| was
largest and included 40% and 44% of genotypes respectively. Jain et al. (1981) observed that clustering patterns was
influenced by environments to a large extent, Distribution of genotypes into different clusters were comparatively good in
pooled analysis over seasons (38% in cluster - |, 16% in cluster -1I, 22% in cluster -Ill and 16% in cluster -IV). Thus, 92%
genotypes were grouped in four clusters (Table 1). Therefore, a combined analysis over years and seasons for assessing
the divergence would appear to be usefut (Rana and Murthy, 1971). It is observed that geographic diversity is not related
to genetic diversity in this crop. These results are in corformity with earlier reports of Reddy and Reddy (1993) and John
and Myisamy {1998) on groundnut.

The average intra and inter cluster statistical distance were calculated. In pooled over environment of both seasons
(E,+E,+E,+E,), the intra cluster distance ranged from 0 to 10.84. Cluster -V possessed the highest intra cluster distance
{D=10.84), followed by cluster Ili {O= 9.02), cluster Il {D=6.66) and Cluster ||| (D=6.45). The cluster in which only cne
genotype was grouped, the intra cluster distance was zero. The average inter cluster distance was maximum between
cluster V| and cluster VIl (D=20.74), followed by cluster Vil and VIll (D= 20.53), cluster IV and V| (D=18.44) and cluster V
and Vil} (D=17.48). It was observed that the magnitude of intra and inter cluster distance were least in pooted analysis. 1t
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was also observed that environment played a significant role in the expression of genetic diversity between genotypes
(Table 2).

In pooléd estimate of all environments (E,+ E, + E;+ E,), the contribution of 100 pod weight to the total divergence was
maximum (30.69 %), followed by sound mature kernel per cent (22.61 %) and shelling per cent (21.88 %). Relatively less
contribution was made by other characters (Table 3).

The cluster mean of all characters in pooled environment of both seasons (E,+E,+E,+E,) are presentedin Table 4. For days
to 50% flowering, the lowest cluster mean was recorded by cluster VII (33.63). For height of main axis, the lowest cluster
mean for this trait was observed in cluster 11l (24.85). For mature pods/plant, the highest cluster mean was recorded by the
ciuster VI (14.65). For 100-pod weight and 100-kernel weight the highest cluster means were noticed in the cluster Vil
{94.79 and 36.44 units respectively) and it was lowest in cluster VIl (54.44 and 22.52 units respectively). For shelling per
cent, the highest cluster mean was recorded by cluster VI (78.53). For sound mature kernel per cent, the highest cluster
. mean was found in cluster 11 {81.70). For oil content, the highest cluster mean was recorded by cluster VI (47.72). For days
to maturity, the lowest cluster mean was shown by cluster V (110.00). For pod yield and kernel yield/plant, the highest
cluster mean was recorded by cluster VIII.

In pooled analysis over seasons (E,+E,+E,+E,) the maximum inter cluster distance (20.74) existed between cluster VI
(Span cross) and cluster VIIE (Ah 1), followed by (20.53) cluster VIl (U-2-12-1) and cluster VIII (Ah 1). Thus, crossing among
parents from these clusters would give the desirable transegrates. Also, impartance of 100-pad weight, shelling per cent
and sound mature kernel per cent towards genetic divergence has been underlined. Canonical analysis also confirmed the
importance of these characters. Therefore, if the parents are selected on the basis of these characters, they are expected
to be genetically diverse and can he used in hybridization programme.

Table t Clustering pattern of groundnut genotypes in each environment and pocled environments

Cluster Number

Environments

| 1l 1 v \'i Vi Vil VIN IX X
E, 35 1 1 8 1 1 1 1 1 0
E, ) 41 1 4 1 1 1 1 i} 0 0
E, 20 3 1 1 8 1 4 1 1 0
E, 22 11 10 1 1 1 1 1 1 1
E,+E, pooled 26 11 1 1 6 1 1 1 1 1
E,+E,pooled =~ - 20 1 13 1 1 1 1 1 1 0
E,+ E,.E,+E, pooled 19 8 t1 8 1 1 1 1 0 0
19 P1 268782, S 206, TMV 2, Pl 268829, NCAc 7785, MH 1, J 11, Teja Amra Local, NCAc 7778, Jyoti, NCAc
7790, U 1-1-1 |, Ah 4515, Pl 268642, Pearl, KRG 1, SB X, Comet, AK 12-24
8 JL 24, Ah 4104-2, Taiwan Sélection, Spanish Improved, TG 17, GAUG 1,
NCAc 7782, Ah 6649
1 GG 2, U 2-4-5 AK 159, TG 26, Girnar 1, TAG 24, NCAc 7783, Pol. 2.ALR 3
NCAc 7776, ICG (FDRS) 10
8 NCAc 7777, CO. 2, NCAc 7780, NCAc 7787, JL 220, TKG 19A, Span white, CO.1
1 Starr :
1 Span cross
1 21241
1 Ah1

Table 2 Average intra and inter cluster distance in pooled environments

Cluster | I n v v Vi Vil Vil

! 6.45 8.97 8.52 12.83 10.14 9.40 10.91 14.93
I 6.66 10.65 11.97 11.77 14.36 ©15.33 9.93
11 _ 9.02 12.24 11.92 11.84 11.36 15.68
v 10.84 13.55 18.44 1437 1361
v 0.00 13.84 937 17.48
vt 0.00 11.67 20.74
Vil , 0.00 20.53

VIl 0.00
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Table 3 Contribution of each character towards genetic divergence under different environments

E, E, E, E, E.+E, E,+E, Es+ E.+Ey+ E,
] %  Times % Times % Times % : %  Times % Times %
Charact !
iers raz':;';i « contri- ranked contri- ranked contrib ranked contri- rap}::;gi « contri- ranked contri- ranked contri-
bution 1% bution {*  -ution 1™  bution bution 1% bution = bution
Days to 50% flowering 1 0.08 2 018 10 .82 7 0.57 1 .08 7 0.57 17 1.39
Height of main axis(cm) 170 13.88 77 6.29 g9 8.08 46 3.76 136 11.10 55 4.439 18 1.47
Primary branches/plant 0 0.00 5 041 9 0.73 6 0.49 3 0.24 14 1.14 10 0.82
Secondary branches/olant 10 Q.82 77 6.29 182 1486 105 857 29 237 221 18.04 12 0.98
Mature pods/plant 64 5.22 45 3.67 32 2.61 38 3.10 80 6.53 44 359 16 1.31
100-pod weight {g) 67 2096 343 28.00 405 3306 413 3¥N 374 3053 287 23.43 376 3069
100-kernel weight {(g) 67 547 54 522 110 8.98 98 8.00 78 B 20 76 6.20 107 873
Sheliing (%) 110 8.98 218 17.80 107 8.73 157  12.82 208 16.88 222 1812 268 2188
Sound mature kernel {%) . 213 17.3% 232 1894 120 1053 216 17.63 209 17.06 169 13.80 277 226%
Qil content (%)) 53 4,33 72 5.88 16 1.31 23 1.88 &8 555 47 3.84 107 B.73
Days to maturity a7 7.10 11 0.80 114 9.3 70 571 18 1.47 80 6.53 15 1.22
Pod yieid/ 78 637 74 604 11 090 46 376 22 180 3 024 2 016
Plant {q)
Kernel yield/plant {g) 5 0.41 5 0.41 1 0.08 0 Q.00 1 Q.08 0 0.00 0 0.00

Table 4 Cluster means for 13 characters in pooled environments

Characters 1 Il i \Y Y Vi Wit Vil
Days to 50% flowering (F) 37.23 37.53 35.95 36.36 37.28 36.00 33.63 34.94
Height of main axis (cm) (H) 29.82 29.71 24 .85 2503 28.86 27.64 30.99 35.22
Primary branches/ plant P 513 496 4.91 4.85 4.44 528 5.45 485
Secondary branches/plant (S) 2.83 2.55 1.63 1.63 3.20 2.69 1.77 1.99
Mature pods/plant (PO) 11.97 11.06 13.03 8.88 11.02 14.65 13.32 13.46
100 pod weight (g} {(HPW) 63.43 76.87 62.72 73.37 63.47 54.69 54.44 94.79
100 kernel weight (g) {HKW) 27.59 31.61 25.30 28.28 28.16 25.43 22.52 36.44
Shelling (%} (SH) 68.82 67.12 64.88 58.38 71.24 78.53 69.82 64.22
Sound mature kernel (%) (SMK) 88.76 91.70 87.32 80.77 81.51 85.08 75.01 90.49
Qil content {%) {O) 44 .48 43.52 44 .57 42.90 35.78 47.72 41.51 47.50
Days to maturity (DM 113.28 115.32 113.85 11521 110.00 112.06  111.50 113.38
Pod yield/plant (PY) 6.54 6.91 6.87 5.40 6.21 7.34 6.56 9.94
Kernel yield/plant (KY) 4.52 462 4.48 317 4.43 578 4.57 6.36

F H P S PO HPW HKW SH SMK 0 DM PY KY
Highest il VIIE Vi vV Vi Vil Vil Vi 1l vi I wvill vill
Lowest Vil Hl - - - Vil Vil - - _ v _ )
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Studies on variability and direct selections for some metric traits and oil
content in sesame, Sesamum jndicum L.

S. Kumar, R.R. Gupta and Vednarain
Oilseeds Section, C.S. Azad University of Agriculture and Technology, Kanpur-208 002, UP
Abstract

Study was conducted to determine the range of variability, phenotypic and genotypic coefficient of variation and
direct selection parameters i.e., heritability and genetic advance in respect of 9 characters including oil content.
Analysis of variance showed significant differences between treatments for all the traits. Phenotypic coefficient
of variation was, practically, higher than the genotypic estimates. Maximum genetic variation was found for seed
yield/plant, harvest index, no. of capsules/ plant, and no. of primary branches/plant. Heritability estimates were
higher for oil content, no. of capsules /plant, days to 50% flowering, grain yield! plant, no. of primary branches/plant
and days to maturity. Genetic gain was maximum for seed yield/plant.

Keywords: Genetic variability, heritability, genetic advance

Introduction

Sesame in nature is a self-poliinated species and can be grown successfully in tropical and subtropical areas. India is a
leading country so far as its area and production are concerned. The crop has narrow genetic base and thus, it is essential
to create more genetic variability in cultivars and genotypes available at the state and the country levels.

Materials and methods

Material involved 50 diverse genotypes collected from within and out of Uttar Pradesh and was grown at Crop Research
Farm, Kalyanpur, C.S. Azad Univ. of Agric. and Tech., Kanpur in Randomized Block Design with three replications. Each
genotype was planted in a single row of 5m length and at a distance of 45¢m between the rows and 15cm between the
plants. Observations on 8 characters were recorded on & randomly selected plants/genotypes (Table 1). The data subjected
to different statistical analysis viz., analysis of variar.- magnitude of genetic variability, phenotypic and genotypic
coefficient of variation, heritability and genetic advance.

Results and discussion

Phenotypic coefficient of variation was, normally, higher than the values of genotypic, indicating that there was maore
infuence of environment with genotypes. High genetic variation was found for seed yield/plant, harvest index, no. of
capsules/plant and no. of primary branches/plant, indicating that selection with regard to these characters may be a good
approach for enhancing seed yield of the genotypes (Table 1). Days to maturity showed minimum genetic variation,
symbolizing the major role of environment.

Table 1 Phenotypic and genotypic coefficient of variation, heritability, genetic advance and genetic advance in
percentage of mean for nine characters

Charastors Heritability Genetic ﬁ\e;g:lcc; ﬁ:iav;élgtfa Coefficient of variation
(%) advance mean Genotypic Phenotypic

Plant height (cm) 172 3.27 3.60 422 10.19
No. of primary branches/plant 48.5 0861 22.50 15.69 22.63
Days to 50% floweiing 67.7 3.56 8.62 5.08 6.18
Number of capsules/plant 72.2 10.16 27.75 15.85 18.64
Days to maturity 30.6 1.37 1.60 1.41 2.54
Harvest index (%) 63.0 1.77 28.27 17.31 21.81
1000-seed weight 215 0.18 6.45 6.74 14.55
Qil content (%) 923 4.89 9.68 4.89 5.09
Grain yigld/ptant 66.6 1.21 36.01 21.35 26.17

Values of heritability and genetic advance were calculated in respect of 9 attributes under direct selection parameters. High
estimates of heritability were calculated for the characters, oil content, no. of capsules/plant, days to 50% flowering, grain
yield/plant. no. of primary branches/plant, days to maturity and moderate for 1000-seed weight and plant height. Low

-19-



J. Oilseeds Res., Vol. 26 (Special Issue), 2009

estimates of heritability indicated the preponderance of non-additive gene action. Genetic gain was maximum for grain
yield/plant, moderate for harvest index, no. of capsules/plant and number or primary branches/plant. Lowest magnitude of
genetic gain was observed for days to maturity, means the selection breeding programme would not be effective for
improvement of the character.

it is concluded that, high values of heritabitity and genetic gain in respect of oil content, capsules/plant, days to 50%
flowering, seed yield / plant and harvest index would certainly make the improvement in final product-yield, where the same
selection pressure is applied for each character as additive genes will contribute significantly for seed yield/ plant.
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Character association and path analysis for seed yield in sunflower,
Helianthus annuus L.

M.K. Moon, V.K. Kalukhe, R.D. Ratnaparkhi and B.S. Kharat
Oilseeds Research Unit, Dr. Punjabrao Deshmukh Krisht Vidyapeeth, Akola-444 104, MS
Abstract

The character association and path analysis was studied in sunflower comprising 26 germplasm tines and TAS-82
for 13 different yield contributing characters. The seed vield showed highly significant positive association with
volume weight, oil content, head diameter, 100 seed weight, hull content, number of seeds/head, number of filled
seedsthead, days to maturity and plant height both at genotypic and phenotypic levels. The path analysis studies
indicated that 100 seed weight had the highest positive direct effect on seed yieid/plant followed by number of
seeds/head, number of filled seedsfhead, plant height, volume weight, days to maturity, head diameter and hull
content. The indirect effect revealed that most of the characters had maximum pesitive indirect effect on seed
yield/plant through 100 seed weight followed by number of seeds/head. As such improvement of sunflower crop
through yield component traits would be rewarding.

Key words : Sunflower, genotypic and phenotypic association, path analysis
Introduction

Sunflower is one of the important major edible oilseed crops in the world. In mest of the breeding program, yield is ultimate
obiect, which has highly variable expression. The yield is determined by the interaction of a number of characters among
themselves and with the environment. Thus, a knowledge of association of variaus characters with yield and among
themselves would provide criteria for indirect selection through component traits for improvement in yield. The path analysis
was aiso undertaken to understand the direct and indirect effects of various traits on seed yield (Wright, 1921).

Materials and methods

The material for present study consisted of 26 germplasmlines and one check i.e. TAS-82. Exparimental material was sown
during July 2007 in a Randomized Block Design with three replications with a spacing 60 x 30 em. Each plot comprised four
rows, each of 3 m row length. Five random plants were selected from the two central rows of each plot to record
observations on different quantitative characters. For recording observations for days to 50% flowering and days to maturity,
plant population in twa central rows of each plot was considered. The various quantitative characters studied viz., days to
50% flowering, days to maturity, plant height {cm)}, head diameter (cm), number of filled seeds/head, number of unfilled
seeds/head, number of seeds/head, 100 seed weight (g), volume weight (9/100 ml), hull content (%), il content (%),
autogarmy (%) and seed yieid/plant (g). The data were subjected to anaiysis of variance {(Panse and Sukhatme, 1954).
Thereafter data were analyzed by using variance-covariance technigue, in order to determine the association between
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quantitati;;e characters, the phenotypic and genotypic correlation coefficients are worked out as per the formuiae given by
Al-libouri et al. (1958). The path coefficient analysis was calculated from genotypic correlation coefficient by solving
simultaneous equations as given by Dewey ef af. (1959).

Results and discussion

Analysis of vasiance revealed highly significant differences among the genotypes for all the characters. This observation
indicated the presence of substantial amount of genetic variability in the genotypes for alt the characters. The genotypic
and phenotypic correlation coefficients between ali pairs of 13 characters are presented in Table 2. The genotypic
correlation coefficients were in general, higher {than their corresponding phenotypic correlation coefficients, demonstrating
that the observed relationship amang various characters was due to genetic cause.

Seed yield/pfant%howed nighty signficant and positive association with volume weight (r=0.974), oil content (r=0.805), head
diameter (r=0.757}, 100 seed weight (r=0.666), hull content (r=0.666), number of seeds/head (r=0.601), number of filled
seads/head (r=0.575). days to maturity (r=0.574) and plant height {r=0.569) both at genotypic levels. This indicaled that
strong association of these characters with seed yield/piant could be fruitfully exploited for enhancing the vield potential in
sunflower. This aiso indicated that simultaneous setection for these characters might bring an improvement in seed yield.
Similar resuits were also reported by Nehru and Manjunath (2003) and Prasad et al. (2006).

Table 1 Analysis of variance for various charatters in sunflower

Source of variation (d.f ) Replication {(2) Treatments (26) Erfor (52)
Days to 50% fliowering 0.38 59.95* 0.61
Days to maturity 0.69 g2.59* 0.56
Plant height {cm) 0.08 . 2156.57** 0.17
Head diameter {cim) 0.06 11.62* 0.03
Number of filled seeds /head 76.15 30059.59* 436.20
Number of unfilied seeds/head 19.62 10335.88™ 31.95
Number of seeds per head 148.89 42834 .36 674.71
Hundred seed weight (g) 0.003 2.83* 0.001
Volume weight (g/100 ml} 0.06 9459 oAy
Hull cantent (%) 0.05 9.87* . 0.08
Oit content {%) 0.009 52.69** 0.01
Autegamy ( %) 0.43 155.73* 0.23
Seed yield/plant (g) .18 104.24* 1.03

** Significant at 1% level
Table 2 Genaotypic and phenotypic correiation coeficient {r} between yield and yield components

Ne.of  Nooof Volume i
s Days éo Days to Plant  Head fles  unfiled No. of 100 5‘:2‘1 i Hull oil Autogamy Seed
ouice 50% : height  diameter seeds : content  content o yield/
fiowering MUY ey emy Seed  seed S oy ) . 5 sant fg)
g ) head  thead @ mi) b {%) plant iy
Days to 50% G 0877 0704 0g22™ 0224 -0003 0186 0.197 4.32% D137 0.348 0.433 0319
flawering P 0.671  D.6o3™ 0612  0.217 -0002 0.8l 0.183 0.323 0134 0.343 0.131 0.306
Days to maturity G 07167 g.666*  (G.291 0140 §0.313 G443 Q570™ 0.376 0.597*" 0.289 Q.374*
P Q710" 0.661* 0.287 G138 0307 0439 0553 0.3869 Q594" 0284 0563
Ptant height (cm} G 0.A82* 0307 -0030 0242 0.379 0.560** 0.338 0585 0373 0569
P g.679* (3060 -0.030 0.236 0.378 0.556™ 0.332 0.584™ 0.372 0560
Head diameter G 0418 0.298 D48 0527* 0774 0.558* 0.569** 0113 0757
{omy P D413 0297 0480" 0.524™ 0Q767* 0552 0.566" 0112 Q747
No. of filled seed G 0.064 0870 -G.z2i4 o.512* 0136 0.483* 0.209 Q.575*"

ihead P 0080 0875 0208 0.501* .0125 0473 £.204 0.585%
No cof unfiled G : 0548* 0227 0255 0150 0101  -0.356 0242
seed /head P 2552 0228 D253 Q149 0700 D383 0.250
No.ctsecds G 0067 0556 0040  0.454*  .0.006 0601
fhead P -0.064 0.542* .0.033 D448 D005 Q811%™
100 seed wt. {g) G 0710 0931  [.543" £.194 D.666™
B 0.709"™ ©.920™  0.542** 0.194 0.857*
Volume wt. G ' 0.608% 0830 0313 0.574%
{a/100 mi} P D.6BO*™ 0827 (312 0959
Hull content (%) G G.563*  0.250 0.586~
P 0.556" 0.247 0.854™
G 0383  0.805"
P 03282 0793
G 0.319
p 0.315

it content {%)

Autogamy (%}

G = Genetypic correlation coefficient; P = Phenotypic correlation coefficient; *, ** Significant at 5% and 1% Ievel, respectively
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Seed yield/plant also showed a positive association with days to 50% flowering (r=0.31 9), per cent autogamy (r=0.31 9) and
number of unfilled seeds/head (r=0.242) both at genotypicievel, however, magnitude is little less indicating that contribution
of these characters towards high seed yieldis negligible. Similar results were also observed by Nehru and Manjunath {2003)
and Prasad et al. (2006). To obtain a realistic picture of the components, which would effectivety contribute to the seed yield,
the path analysis was performed. The genotypic correlations were partitioned into direct and indirect effects. The characters
which emerged as the major component of seed yield/plant in path coefficient analysis (Table 3) was 100 seed weight
followed by number of seeds/head which had the positive direct effect of very high magnitude on seed yield/plant. Besides
this, number of filled seeds/head, plant height, volume weight, days to maturity, head diameter and huil centent also
contributed directly to seed yield/plant in positive direction. It indicated that the direct selection for these characters will be
rewarding to obtain the high yielding genotypes as revealed by their close association with seed yield/plant. Nehru and
Manjunath (2003) alsc reported similar results. The direct effect of rest of the characters viz., per cent autogamy, oil content,
days to 50% flowering and number of unfilled seeds/head are negative in magnitude and similar results were reported by
Murthy and Shambulingappa (1988}.

The oil content had negative direct effect, this is in contrast to the correlation in which oil content was noticed to be
significantly and positively correlated with seed yieid/plant. Considering the indirect effect, it was observed that most of the
characters under study had the maximum positive indirect effect through 100 seed weight followed by number of
seeds/head. The indirect effect also revealed that the characters hull content had maximum positive indirect effect via 100
seed weight (0.6897) and number of filled seeds/head via number of seeds/head (0.612). Low magnitude of the residual
effect (0.1198) suggesting that almost all the yield contributing characters have been included in path analysis. In general,
correlation and path analysis carried out indicated thal the characters 100 seed weight, followed by number of seeds/head
and volurne weight influences the seed yield more than any of the other characters. Hence, more emphasis would be given
to these characters during selection to improve the seed yield.

Table 3 Path coefficient analysis showing direct (diagonal) and indirect effect of various traits on seed yield

No. of No, of Seed

o Plant Head ) No. of Volume Hull : ;
Source A rgzz'jﬁtg heignt  diameter  flied uared  seeds 132_5(‘;?“ Wi (9/100 content O ?f/:;*e"t A”‘(?,g")’my fp?gﬁ':(’g}
flowering {cm) {cm) head fheag ‘head mi) (%) 0
Days to 50% -0.087 0033 0.068 0.004 0025 0.001 0131 0147 0025 00008 -0.017 -0.002 0319
flowering
Days to maturity -0.085 0.038 0.069 0004 0032 -0048 0220 0331 0043  0.002 -0.029 -0.004 0,574
Plant height {cm) 0068 0.027 0.097 0.004 0034 0010 0170 0284 0.042 0.001 -0.028 -0.005 0569

Head diameter {cm) -0.060 0.025 0066 0.006 0.048 -0103 0351 0.354 D.059 0.002 -0.028 -0.e01 0757
Number of filled seed -0.022 0.011 0.030 0.003 0.111 -0.022 0612  -0.160 0039 -0.0006 -0.022 -0.003 0,575
thead

Number of unfilled -0.0003 0.005 -0.003 0.002 0.007 0345 03B (0.170 0018  0.0006 -0.005 0.004 0.242
seed /head

Number of seeds -0.018 0.012 0.023 0.003 0096 -0.189 0.704 -0.050 0042  -0.0002 -0.022 0.00007 0.801*
/head

10C seed wt, (g) -0.019 0.017 0037 0.003 -0.024 -0.078 -0047 0.748 0.054 0.004 -0.026 -0.002  0.666*
Volume wt. (g/100 ml) -0032 0022 0.054 0.005 0.057 -0.088 0.361 0.531 0.076 0.003 -0.040 -0.004  0.974
Huli content (%) -0.013  0.014 0033 0.003 0.015 0052 -0028 ggY7 0.053 0.004 -0.027 -0.003  0866*
Oil content (%) -0.034 0023 Q057 0.003 0.053 -0.035 0.320 0.406 0.063 0.002 -0.049 -0.005 0805
Autogamy (%) -0.013 0011 0.036 0.0007 0023 0126 -0004 0.145 0.024 0.001 -6.019 -0.012 0.319

Residual effect (r) = 0.1198
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Approaches of indirect selections for quantitative traits and oil contentin
sesame, Sesamun indicum L.

R.R. Gupta, 8. Kumar and Vednarain
Cilseeds Section, C.S. Azad University of Agriculture and Technology, Kanpur-208 002, UP
Abstract

A set of 50-different accessions was studied and correlation coefficient (genotypic and phenotypic) and direct and
indirect effects under path analysis were worked out to see the effect of characters for improvement in yield. lt was
ohserved that genotypic correlation coefficients were, practically, higher than the phenotypic and while,
considering corretation of seed yield with its contributing components. There was a negative correlation of seed
yield with no. of primary branches/plant and days to 50% flowering which indicated that early material will produce
better yield.

Key words: Correlation coefficient, path analysis, selection breeding
Introduction

Sesame is an important cilseed crop in India. It is called 'Queen’ of Oilseeds, because of its oil quality. The productivity of
the crop is very poor in India. Being a self-pollinated crop it has poor genetic back ground and limited genetic variability.
Due to limited variability, it was deemed to undertake the present study to see the impact of selection through characters
giving rise higher productivity.

Materials and methods

Fifty different genotypes were grown in Randomized Block Design with three replications at C.3. Azad University of
Agriculture and Technology, Kanpur. Each genotype was grown in a single row of 5m length at a distance of 45 cm and &
plants were randomly chosen to record observations for nine traits (Table 1). Observations recorded were computed to
determine corretation coefficients, direct and indirect effects through the combinations under path analysis (Fisher, 1918).

Results and discussion

The results revealed that there were significant correlations between no. of primary branches/ptant and no. of capsules and
harvest index (Table 1). 1t indicated that with the increase in no. of primary branches and capsules, there would be
proportionate increase in seed yield. Plant height showed positive and non-significant relationship with seed yield at both
the levels. No. of capsules/plant and oil content exhibited significant association with plant height, showing that the increase
in ptant height will lead ta increase the oil yield and no. of capsules. Therefore, selection for plant height in the crop could
be stressed. Genetic association between plant height, no. of primary branches and days to maturity indicated that the
selection for these traits will certainly help to enhance the plant height, but not to the desired level being non-significant
relationship. The higher genatic correlation than the phenotypic association observed in the study, were in conformity of
the resuits of Chandrasekharan and Reddy (1993}. The higher value of genetic correlation reflected that there was almost
no interference of environment and selection programme could be much effective for increasing seed yield/ptant.

Table 1 Phenotypic and genotypic cotrelation coefficients between characters

Character Plant Nobrrgg:i;’giw Days to 50% fs:gzgsoff Days to Harveusl index 1000-seed  Oil csnient Grain yield /
height piaat flowering olant maturity {%) weight {%} plant
Plant height (cm)} p 0.308" -0.08 0.387* -0.102 -0.275* -0.179 0112 0.254
g 0.022 -0.145 0.666* 0.203 -D.457* -0.150 0.342* 0.242
No. of primary branches / p 0.169 -0.052 0.123 -0.226 0.075 «0.190 0.008
plant g 037" -0.179 0.328* -0.30 0.154 -0.262 -0.237
Days to 50% flowering 40} . -0.121 0.133 -0.081 0.074 -0.300™ -0.238
g -0.164 c.310* -0.222 0.294* -4 06" -0.340*
Number of capsules/ plant p 0.128 -0.067 -0.113 0.058 0.540™
g G209 -0.072 -0.257 0.084 0.680"
Days o maturity e -DAGD 0.185 -0.245 0.055
g -0.234 3.620™ 0421 0.055
Harvast index (%) p 0.149 009 0.238
g 0.298" 0123 0,437
1000-seed weight y+] -0 067 0.002
rg -0.151 0.074
Oil content (%) p 0.072
g . 0.134¢

* = Significant at 5% and 1% level of significance, respectively
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Genotypic correlation coefficient of yield and its associated characters were further partitioned into direct and indirect effect
with the help of path analysis (Table 2). 1000-seed weight was the most impoitant frait as it contributed maximum direct
effect on seed yield. It also showed significant correlations with grain yield. Harvest index too exhibited maximum direct
effect and positive correlation with seed yield. No. of capsules/plant showed good amount of direct effect and positive
correlation with grain yield, Direct selection programme based on these 1000-sed weight, harvest index and capsules/plant
will be quite helpful in increasing the seed yield/plant. Other traits did not contributed significantly,

Table 2 Genotypic path coefficient analysis for eight characters

i S N j

Characters P N sl oo capsges) Dapslo Havest ot0see 01 CORECFEEE

plant flowering plant yield
Plant height {cm) -0.271 ¢.002 0.033 0.669 -0.047 -0089 0062 Q.007 0.242
No. of primary br./plant ~ -0.006 0.115 -0.085 -0.179 0076 -0.064 0.064 -0.006 -0.237
Days to 50% flowering 0.039 0.043 -0.255 -0.195  -0.072 -0043 0122  -0.009 -0.340
No. of capsules/piant -0.180 -0.020 0.044 1.005 -0.049 -0.014 -1.06 0.002 0.68
Days to maturity -0.055 0.038 -0.070 021 -0.233 -0045 0219  -0.00% 0.055
Harvest index (%) 0.124 -0.038 0.05 -0.072 0.055 0.194 0.123  0.003 0.437
1000-seed weight 0.041 0.018 -0.066 -0.258  -0.123 0058 0414  -0.003 - 0.079
Qil content (%) -0.093 -0.030 0.091 0.084 0.098 0024 -0062 -0.021 0.134

Note: Underlined values indicate direct effects, residual effect = 0.225

The results are in agreement with those of Reddy and Haripriya (1992}, Pathak and Dixit (1992) and Tomar et al. (1999).
Qil content in the study was positively and non-significantly correlated with seed yield/plant, though the direct effect was
positive. Positive indirect effects were noted through the traits, days to 50% flowering, no. of capsules, days to maturity and
harvestindex. Negative indirect effects were observed through plant height, no. of primary branches and 1000-seed weight.
It obviously indicated that with the increase in oil content, seed yield will increase proportionately while, the earlier findings
are confradictory. The residual effact was positive and high, means that in the present study, some of the characters of
economic importance have not been accounted for and therefore poor yield was recorded. In order to get high yield in
genolypes, it is essential to look into other important attributes which can contribute additionally to seed yield.
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Bhanu - A new sunflower variety for Maharashtra

P.H. Sawant, A.B. Rajguru, S.K. Shinde and J.R. Kadam
Zonal Agricultural Research Station, Mahatma Phule Krishi Vidyapeeth, Solapur-413 002, MS
Abstract

Bhanu is developed by selection from germplasm line GP-775. The culture $5-2038 (Bhanu) performed better in
station trial from 2002-03 to 2004-05 in both kharif and rabi seasons. On the basis of better performance, it was
pre-released during 2005 and released for sunflower growing areas of Maharashtra in 2006, The variety Bhanu
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produced average yield of 1250 kg/ha under normal conditions. Bhanu gave 36% higher yield over the check $5-56
in muitilocation trials conducted for three years (2003-04 to 2005-06) over 7 locations average every year and 24.5%
higher yield than check Morden in All India co-ordinated Initial/Advanced varietal trial over 20 locations. The oil
yield of Bhanu {438 kg/ha) was 34% higher than the check Morden (327 kg/ha). The variety Bhanu is recommended
for Maharashtra on the basis of superiority over $5-56 in seed yield (28-30 %), higher oil content, tolerance to
downey mildew, rust, necrosis and higher volume weight.

Keywords: Sunflower, downy mildew, multilocation

Introduction

Sunflower (Hefianthus annuus L} is an important oil seed crop. It is a good supplement for the other- ail seed crops. lts like
suitability for late sown cultivation, short duration, saline tolerance, high adaptability, low cost of cultivation, high market
prices, tigh seed multiplication ratio, low seed rate and day neulral nature has popularized this crop within short period.
Maharashtra state has an area of 3.61 lakh ha, production of 1.98 mt and productivity 548 kg/ha (Anonymous, 2007-08).
The area under sunflower in scarcity zone was 0.78 lakh/ha. (Anonymous, 2006). The major area of the State is under
rainfed condition and is subjected to erratic and uneven rainfall. Hence, there is fluctuation in yield from year to year. At
present the variety S5-56 is grown in scarcity area but seed yield and oil content is low and it is susceptible to necrosis
disease. To overcome this problem the work on development of new variety was undertaken at Zonal Agricultural Research
Station, Solapur. The Strain $5-2038 was therefore released for commercial cultivation in the Year 2006 under the name
"Bhanu".

Materials and methods

The variety Bhanu (§5-2038) is developed by selection from germplasm line GP-775 received from Directorate of Qiiseeds
Research, Hyderabad at Zonal Agricultural Research Station, Solapur in 2006. The entry $SS-2038 (Bhanu) was tested for
3 years (2002-03 to 2004-05) at ZARS, Solapur under dryland conditions for both kharif and rabi seasons. The entry was
also tested in State multilocation trial for three years (2003-04 to 2005-06) on an average of seven locations {i.e. 21
locations in 3 year). In All India co-ordinated Initial/Advanced varietal trial conducted at 20 Jocations during kharif 2005-08.
the observations were recorded for seed yield, oil yield and ancillary data and compared with check $5-56 and Morden
(IAVT frial). The recommended package of practices was followed while conducting the trials. The variety is also screened
for adaptability and disease and pest reaction at 20 different co-ordinated centers all over the India. The yield data is
analyzed by Randomized Block Design procedure (Panse and Sukhatme, 1965).

Result and discussion

Performance of sunflower variety Bhanu in different trials is presented in Table 1. The Station trials were conducted during
the year 2002-03 to 2004-05 in both kharif and rabi season at Zonal Agricultural Research Station Solapur .The mean yield
of Bhanu was higher than the checks S3-56 and Morden i.e., 17.3% and 25.5%, respectively (Anonymous, 2002-2005).
State multilocation trial conducted during kharif 2003 to 2005, the entry $5-2038 (Bhanu) recorded highest mean seed yield
of 1407 kg/ha than the checks $5-56 (1033 kg/ha) and Morden (1136 kg/ha) which is 36.2% and 23.85% more over checks
respectively. In All India co-ordianated initial/Advanced varietal trial conducted at 20 locations during kharif 2005-06, the
“entry Bhanu recorded (1228 kg/ha) 24.5% higher seed yield over the national check Morden (1124 kg/ha}. The oil yield of
Bhanu (438 kg/ha) was 34% higher than Morden (327 kg/ha).

Table 1 Performance of $5-2038 (Bhanu) in various trials

] ) Yield (kg/ha) % increase of 55-2038 over
Trial Year Location
Bhanu §5-56 (C) Morden (C) §8-56 (C) Merden (C)
Station trial (kfiarif and rabi) 2002-2004 6 699 596 557 17.3 255
State Population 2003-2004 7 1355 956 1040 40.3 30.2
State Population 2004-2005 6 1417 1288 1066 10.4 . 21.5
State Poputation 2005-2006 8 1445 904 1197 59.8 20.71
Initial/Advance (kharif) 2005-2006 20 1228 - 1124 - 245
Mean 1229 936 997 32 24.0

The oil content in Bhanu (35.7%) is higher than the check Morden (33.1%) Mean yield performance of $5-2038 (Bhanu)
in 47 different trials conducted during 2002-2006, indicated that the entry Bhanu (1229 kg/ha) recorded 13.2 % higher yield
over 55-56 (936 kg/ha} and 24% higher yield over Morden (997 kg/haj. The adaptive trials of 85-2038 were conducted with
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check SS8-56 on farmers fietd in Pune, Ahmednagar, Satara and Solapur districts of Maharashtra, state during rabi 2005-06.
The data of 21 trials indicated that the 5$5-2038 (Bhanu) gave higher seed yield (1147 kg/ha) than S5-56 (922 kg/ha) by
24 43% (Table 2}. The entry SS-2038 was therefore released for commercial cultivation in the year 2006 under the name
"Bhanu".

Table 2 Performance of Bhanu in adaptive trials

. . Yield (kgha) .
District No. of trial 552038 5556 % increase over SS-56
Solapur 10 943 814 13.7
Ahmednagar 5 1000 808 19.2
Pune 3 2467 1733 298
Satara 3 755 659 12.7

Table 3 Comparison between Bhanu and $5-56 for ancillary characters

Characters §5-2038 (Bhanu) 55-56
Days to 50% flowering 55-58 52-55
Days to maturity 85-90 82-85
Maturity group Early Early
Head diameter (cm) 14 : 11
1000 seed weight (g} 45 44
Hull content (%) ' 246 259
Qil content (%) 354 335
Volume weight (g /100 ml) 42 37
Plant height (cm) 130-135 125130
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Yield stability of promising soybean genotypes

M.P. Deshmukh, S.R. Shinde, S.P. Mulik, R.R. Hasure and P.K. Pawar

Agricultural Research Staticn, Mahatma Phule Krishi Vidyapeeth, K. Digraj-416 305, Sangli, MS
Abstract T

Stability analysis of soybean genotypes was carried out over the seven locations to know the existence of genotype
x environmental (G x E ) interactions and stability of genotypes for yield. Analysis of variance revealed significant
differences among genotypes for the yield. Presence of significant G x E interactions were noticed for character
under study. Pooled deviation was significant for yield indicating the predominance of unpredictable portion of
environment. The genotypes KDS 302, KDS 167-9 showed mean values more than over all mean exhibiting above
average stability with bi>1 indicating that these genotypes were highly sensitive to environmental conditions. The
genotypes performed well under favorable environmental conditions. Genotypes KDS 321, KDS 292, Phule Kalyani
, KDS 298, PK 1029 and JS 335 showed high mean values than the population mean and exhibiting below average
in stability with bi<1 indicating that these genotypes were least sensitive to environmental conditions and adapted
to poor environmental conditions. These genotypes wete suggested for breeding stable genotypes.

Keywords: Soybean, G x E interaction, yield
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Introduction

In India soybean (Glycine max (L) Merill) has emerged as mairn oilseed crop in a short span of fime. it is termed as wonder
bean because it contains 40% good guality protein, rich in lysine and 20% oil high in essential fatty acid {Omeg-6 and
Omega-3). The breeding efforts over years have yielded many promising genotypes. However, stable genotypes over
environments are of great importance for successful cultivation of the crop. Although number of varieties have been
recommenced for the cultivation, the information on the genotypes x environment interaction is lacking. Therefore, the
present study was aimed to evaluate twenty one promising genotypes and three check varieties over seven locations for
stability of seed yield.

Materials and methods

The experimental material consisted of twenty one promising genotypes and three check varieties of soybean and they were
grown in randomized complete block design with three replication al seven iocations i.e., Agricultural Research Station,
K. Digraj, Gadhinglaj, Karad, Savalvihir, Niphad, Dhule and Jalgaonin jurisdiction Mahatma Phule Krishi Vidyapeeth, Rahuri
(MS) during ktarif 2007 Observations were recorded for seed yield (g/plot). Each plot comprised of four rows of three meter
length with a spacing of 45 cm x 5cm. Recommended package of practices were followed to raise good crop. The data was
subjected to stability analysis following Eberhart and Russel model {1966).

Results and discussion

Mean square due to genotypes were significant for yield indicating genotypic differences for this trait (Table 1). The mean
square due to genotypes x environment interactions were significant for seed yield indicating genotypes behaved differently
in different locations. The variation due to environment was also significant indicating their sensitivity to variation in
environment. Pooled deviations were highly significant indicating that unpredictable environment formed major portion of
G x E interaction. The variation due to G x E (linear) and pooled deviation { non linear) observed to be significant for yield
indicating the prevalence of both predictable and unpredictabie environments influencing this trait.

Table 1 Pooled analysis of variance for seed yield in soybean genotypes

Source df Mean Sum of Square
Genotypes ( G} 23 154269
Environments {E ) 6 : 559089.44*
Genotypes X Environments 138 44714.25*
Envi. + (GxE) 144 66146.97*

Envi ( Linear) , 1 3354596.65*

G x E (Linear) 23 69728.17*
Pooled devation 120 , 38056.82**
Pooled error 322 4791.64*

Similar results were also reported by Saika et al. (1994), Deka (1997), Basavaraj et al, (1998) and Alghamdi (2004).
Estimates of environmental indices given in Table 2, suggested that the Gadhinglaj, Savalvihir and Karad environments
were observed to be most favorable for seed yield in soybean. inthe present study genotypes with regression coefficient
f bi) near to unity and non significant deviation from regression (S%di) were considered as having average stability when
this was associated with high mean, genotypes were considered to have general adaptability. Mean performance and
estimates of regression coefficient (bi) and deviation from regression (S%di) for ali the genotypes are given in Table 3.

The genotypes KDS 319, KDS 318, KDS 312, KDS 324, JS 335 and Phule kalyani were found stable with high mean values
and non significant regression coefficient. Fourteen genotypes produced higher seed yield than the mean value of ail
cultivars. The genotypes KDS 302 and KDS 167-0 showed high mean values than over all mean but exhibited above
average stability with bi>1 indicating that they were highly sensitive {o environmental conditions. These genotypes
performed well under favorable environmental conditions. Genotypes KDS 321, KDS 292, Phule Kalyani , KDS 298, PK
1029 and JS 335 are showing high mean values that the population mean and exhibited below average in stability, with
bi<1 indicating that these genctypes were least sensitive to environmental conditions. 1t reveled that these genotypes are
specifically adapted to poor environmental conditions. {tis, therefore, concluded that these genotypes may be included in
soybean breeding programme for development of stable variety adapted to wide range of environments.,
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Table 2 Estimates of environmental index (lj} for seed yield under different locations

Gadhinglaj K. Digraj Karad Savalivhir  Niphad  Dhule Jalgaon

Enviro-mental indes(l)) 279.88 -112.47 64.012 81.38 -50.113  -15426 -108.43

Table 3 Estimates of stability for seed yield (g/plot) in promising soybean genotypes

Genotype X bi Sidi
KDS 167-9 1161.4 1,254 73310.9*
KDS 275 1084.0 0.944 90783.4*
KDS 292 1309.3 0.139 55881.5"
KDS 293 904.7 ' 2 876" 25783 4"
KDS 295 10207 1878 30988.9*
KDS 298 1205.7 0.299 33331.9*
KDS 301 1048.3 1.241 60680.0**
KDS 302 1117.6 1.232 34458.1*
KDS 303 896.8 1.870* -485.4
KDS 310 936.3 1,336 241858
KDS 311 1190.2 0.697 133339.9 **
KDS 312 1190.1 0.979 25009.1**
KDS 313 982.5 0.880 14090.9*
KDS 314 840.6 2.182* 15498 .1**
KDS 318 1192.9 1.061 26158.3*
KDS 319 1303.6 1.029 42067
KDS 321 1389.0 -0.449™ 24626 8%
KDS 322 971.0 0.896 24629.3*
KDS 323 903.0 0.648 71101.8*
KDS 324 1103.3 1.004 14260.2**
KDS 325 1185.2 0.265 11910.8**
Phue Kalyani (C) 1274.0 0.458 15761 1*
JS 335(C) 1151.0 0.827 22301.1*
PK 1029(C) 1157.4 0.455 48480.5"
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Evaluation of newly developed sunflower genotypes for seed yield, oil
content and oil quality

R.K. Bajaj, S.K. Dhillon and A.K. Atwal
Department of Plant Breeding and Genetics, Punjab Agricultural University, Ludhiana, Punjab

Abstract

Eight sunflower genotypes viz., HOAL-8, HOAL-9, HOAL-20, HOAL-23, HOAL-25, HOAL-30, HOAL-35 and HOAL-38
were identified as having oleic acid more than 70% at Pujab Agricultural University, Ludhiana. These lines also had
high oil, high seed yield and bold seeds having 100 seed weight more than 7.0g. The line HOAL-7 was high oleic
acid line with high oil (45.2%), bold seeds having 100 seed weight of 9.3g and high autogamy per cent.

Keywords® Sunflower, oleic acid, autogamy
Introduction ) v

Sunflower oil is considered a premium oil as it contains a high percentage of polyunsaturated fatty acids that possess
non-cholesterol and antichclesterol properties. Nutritional use requires a high oleic and a low level of saturated fatty acids.
Further, oils with high oleic acid content have an advantage of a greater resistance to heat oxidation which makes them
particularly suitable for frying. Also the oil with high oleic acid has longer sheif life. Since the consumers have become more
conscious about the quality and amount of fats in their diets, emphasis therefore should be laid on increasing oil content
and improved quality of oil by altering fatty acid composition mainly, enhancing the oleic acid to a desirable extent. For
development of productive hybrids, with high oil concentrations having desirable fatty acid composition, it is required to
breed parental lines having high oil content with better quality. Keeping thi- "1 view the germplasm lines having these quafity
parameters were developed and evaluated for further use in breeding programme.

Materials and methods

Eleven inbred lines selected for high oleic acid content were {62-70%) were intermated in the germplasm evaluation
programme. Inbreeding and selection for high autogamy (seed yield under begging) and high oil content was carried out
up o 8, generation. A total of 42 newly developed genotypes were evaluated for their seed yield (under bagging), cil content
and fatty acid composition. The experiment was carried out during the year 2007 in the Department of Plant breeding and
Genetics. The material was sown in single row of 4.5m length. Five random plants in each genotype were bagged. After
harvesting the data was recorded for seed yield per plant and 10C seed weight. The oil content was estimated on NMR while
fatty acid compaosition of oit was determined by gas liquid chromategraphy.

Results and discussion

The seed yield {under bagging) varied form 13.0g to 63 g/plant. Eight genotypes viz., HOAL-6, HCAL-7, HOAL-15,
HOAL-17, HOAL-21, HOAL-22, HOAL-24 and HOAL-27 showed very high autogamy where the seed yield under bagging
was more than 50 g/plant. The 100 seed weight varied from 4.3g to 9.3g. Many studies have previousiy reported a positive
association between seed yield and seed weight. This was observed in the present findings that the lines which recorded
higher, seed yield, also had more test weight. There was a narrow range of variation for oif content (41.6 to 46.0%) because
during the process of inbreeding this breeding material was being screened for oil content and the low oil lines had been
rejected. The quality of oil and its use, whether for edible or for industrial purpose solely depends upon its fatty acid
compaosition. The major fatty acids present in sunflower cil are palmitic (16:0), stearic (18:0), oleic {18:0) and linoleic (18:2)
acids. These fatty acids had an overall range of variation as Palmitic from 2.7 to 5.8%, stearic from 2.05 to 4.9%, oleic from
60.2 to 72.4% and linoleic form 21.2 to 31.7%.

Table 1 Variation in seed yield and quality parameters

Characters Range Promising genctypes
Seed yield (g/plant) 13.0-63.0 HOAL-8, HOAL-7, HOAL-15, HOAL-21, HOAL-22, HOAL-24, HOAL-27.
100 Seed Weight (g) 43-93 HOAL-7, HOAL-9, HOAL-13, HOAL-22, HOAL-23, HOAL-24, HOAL-30, HOAL-41.
Dil Content (%) 416-460 HOAL-1, HOAL-5, HOAL-8, HOAL-7, HOAL-10, HOAL-18, HOAL-23, HOAL-23, HOAL-34, HOAL-38.
Fatty Acids
Paimitic 277-579 HCAL-5 HOAL-19
Stearic 2.05-49 HOAI-12 HOAL-37
Oleic 60.2-72.4 HOAL-1, HOAL-4, HOAL-7, HOAL-8, HOAL.9, HOAL-10, HOAL-11, HOAL-15,
HOAL-17, HOAL-20, HOAL-22, HOAL-23, HOAL-25, HOAL-30, HOAL-35, HOAL-40
Lincleic 21.2-31.6  HOAL-8. HOAL.21, HOAL-23 HOAL-25 HOAL-38,
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Relationship between morphological and yield determining traits in
sunflower, Helianthus annuus L.

S.K. Dhillon, R.K. Bajaj and A.K. Atwal

Department of Plant Breeding and Genetics, Punjab Agricuftural University, Ludhiana-142 004, Punjab
Abstract

The studies on relationship between morphofogical and yield determining traits in sunflower revealed that petiole
length and leaf area were primarily correlated with seed yield. Since leaf area measurement is a combersome
procedure, the selection based on petiole length can be used for identification of high yielding inbred lines which

inturn shall result into development of productive sunflower hybrids.

Keywords: Petiole length, sunflower
Introduction

The main prerequisite in the heterosis breeding programme is to obtain parental lines possessing desirable genes so as
to produce superior F, progeny over the existing hybrids for the largest number of agronomic traits. The plant height, head
size and leaf number, size, duration and their distribution on the plant all play important role in defining optimum plant
architecture for a sunflower hybrid (Skoric ef al., 1989; 2002). Non-destructive measurement of leaf area is required for
growth analysis, interception of solar radiation by the crop canopy and ultimately for higher productivity. In sunflower for non-
destructive estimation of leaf area, the linear measurement methed is in vogue. However, this method is cumbersome and
time consuming as it involves measurement of length and breadth of all leaves.

Petiole length has been reporied 1o be positively associated with the total leaf area in earber studies by Patil et al. (1991).
The petiole length has caught the attention of breeders because of the possibility to change the existing sunflower plant
architecture. Total leaf area depends on the position of the leaf, leafarea profile, plant development and genotype (Pankovic
et al, 1991). Genotypic variation for leaf area in sunflower has also been reported earlier (Rawson and Hindmarsh, 1982).
An attempt has been made in this study to investigate the variability for these morph-physiological traits in sunflower
germplasm and to correlate these traits with yield determining characters so as to make the selection more effeclive.

Materizls and methods

The present study invoived 108 restorer lines. The experiment was conducted in the experimental area of Department of
Plant Breeding and Genetics during the year 2007, The material was sown in a single row of 4.5 m length with three
seplications in a Randomized Block Design. The row to row spacing was 60 cm and the planis were spaced at 30 cm
intervals within the rows. Each trait was recorded on five plants taken from {he middle of the row for each genotype. The
length (cm) and breadth (cm) of five randomly selected leaves from upper 2/3 of the plant from five plants for each genotype
was recorded at peak flowering stage.

Area of each leaf was worked out by muitiplying the product of feaf length and leaf breadth with a leaf constant 0.6833
(Schneiter, 1878). Simultaneousty the petiole tength of each leaf was noted. Average leaf area and petiole length for all the
genotypes was calculated before the data were analysed statistically. Seed yield was determined by measuring the total
seed produced on these five plants under bagging and seed oil content was estimated on NMR in oilseeds section
laboratory in the Department of Plant Breeding and Genetics. The datawas subjected to analysis of variance. The genotypic
and phenotypic coefficients of variation, heritability and expected genetic gain were calculated as given by Falconer (1981). -

Results and discussion

The analysis of variance revealed significant differences among the genotypes for all the traits studied. The perusal of
Tabie 1 revealed that in general the phenotypic coefficient of variance was more than the genotypic coefficient of variance
for all the traits. The magnitude of variance was more than the genotypic coefficient of variance for alt the traits. The
magnitude of variance was maximum for seed yieid/plant foilowed by petiole length, 100-seed weight, leaf area and ail
content. However, low levels of variability were obtained for days to flowering. Similar results have been reported by earlier
workers. The results revealed that all the characters expressed high heritability. The genetic advance coupled with high
heritability was observed for petiole length, suggesting presence of additive gene action for this trait.
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The data presented in Table 2 revealed that increase in petiole length is directly related with proportionate increase in leaf
area and seed yield/plant. Based on these observations the genotypes could be grouped into three categories. In general,
there was a positive relationship between petiole length, leaf area and seed yieid/piant which is supported by the statistical -
analysis whereby the comelations between these traits were worked out. The analysis revealed a significant positive
coefficient of correlation between petiole length and leaf area (r=0.38), petiole length and seed yield/plant (r=0.37) and
petiole length and 100-seed weight (=23).

Sigunificant positive correlation was observed between leaf area and seed yield/plant (=0.54) and leaf area and 100-seed
weight (r=0.37). Seed yieid/piant was also observed to be significantly and positively correlated with 100-seed weight
(r=0.42). The association of leaf area and peticle length with oil content was found to be non-significant however, significant
negative correlation between leaf area and oit content has been reporied. Significant positive correlation between leaf area
and petiole tength in sunfiower as reporied earlier by Palil et al. (1991) support the present findings.

Table 1 Estimites of variability, heritability and genetic advance

I

Coefficient of variance (%}

Character Range Hesritability (W) (%) Genetic advance as

Phenotypic Genotypic per cent of mean
Days to flowering 56.065.0 6.24 502 §3.7 9.44
Petiole length (cm) 6.2-18.0 39.7 36.9 g1 .4 707
Leaf area (cm?) 112.5-664.4 221 20.5 86.6 391
Seed yield/plant (g) 25650 654 59.6 87.4 30.7
100-seed weight{g) 25100 323 301 837 0.6
Oil content (%) 30.4-50.0 236 20.2 89.2 102

Table 2 Correlation between different characters

Character Petiole length {cm)  Leaf area (cm?) Seed yield/plant (g)  100-seed weight (g) Qil content (%)
Days to flowering 0.077 -0.002 -0.047 -0.142 -0.053
Petiole length (cm} 0.384" e 0,234 -0.011
Leaf area {cm?) 0.542* 0.511* -0.173
Seed yield/plant (g) 0.421* 0.053
100-seed weight{g) -0.042

Table 3 Grouping of genotypes based on petiole length, leaf area and seed yield/plant

Group Petiole length (cm) Leaf area (cn?) Seed yield/plant (g} No. of genotypes
f 6.0-10.0 ' 112.5-205 25200 29
u 10.1-14.0 162.0-4370 10.0-30.0 80
i 14.1-18.0 294.0-664 .0 18.0-650 19
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Selection indices for yield improvement in groundnut, Arachis hypogaea L.”

V.P. Korat, R.H. Kavani, M.S. Pithia, J.J. Savaliya and A.G. Pansuriya
Department of Agricultural Botany, Junagadh Agricultural University, Junagadh-362 001, Gujarat
Abstract

Sixty-three selection indices involving pod yield and five yield components were constructed using the discriminant
function technique. Among the single character indices, 100-kernel weight followed by harvest index, biological
yield exhihited higher genetic advance and relative efficiency aver straight selection for pod yield. The efficiency
of selection increased with the inclusion of more number of characters in the index. The index based on five
characters viz., pod yield, biological yield, 100-kernel weight, harvest index and oil content recorded the highest -
genetic advance and relative efficiency, followed by an index based on four characters viz., pod yield, biological
yield, 100-kernel weight and harvest index.

Keywords: Groundnut, discriminant function and setection indices
Introduction

Groundnut is an important source of edible oil and is also rich in vegetable protein. The groundnut has a wide range of
adaptability in varying agro-climatic conditions. Most of the characters of breeder's interest are complex, the result of
interaction of a number of components. Understanding the relationships among yield and yield components is of importance
for making the best use these relationships. An application of discriminant function for making selection on several
characters simultaneously is aimed at discriminating the desirable genotypes from undesirable ones on the basis of their
phenotypic performance. Therefore, the objective of present study was to construct and to assess the efficiency of selection
indices in groundnut as per Smith (1936).

Materials and methods

The experimental material comprised of 80 bunch groundnut genotypes. The experimental was laid out in Randomized
Block Design with three replications at Junagadh Agricultural University, Junagadh underirrigated condition during summer
2008. Each entry was sown in a single row of 3m length with a spacing of 30 x 10 cm. The observations were recorded on
five randomly sefected plants in each entry and their mean values were used for the analysis. For constructing the selection
indices the characters which had higher direct effect on pod yield/plant or very strong genotypic correlation with pod yield
were taken into account. In this context the pod yield/plant (X,) along with its five components viz., days to maturity (X},
bialogical yield (X,}), 100-kernel weight (X,}, harvest index (X;) and oil content (X;} were considered for the construction of
selection indices. The model suggested by Robinson et al. (1951) was used for the construction selection indices and
development of required discriminate function. Sixty three selection indices were constructed in all possible combination
of the five yield attributes and yield/plant. Their respective efficiency of different discriminant function in relation to straight
selection for seed yield was compared assuming the efficiency of direct selection for seed yield as 100%.

Results and discussion

The results suggested that selection efficiency was higher over straight selection when selection was based on number of
nadsiptant. The highest efficiency was noted when five ar six characters were considered together. Selection indices are
thus, more realistic for selecting desirable genotypic since they are constructed by giving proper weightage to the characters
associated with pod yield/plant. Robinson et al. (1951) recorded a progressive increase in efficiency of selection indices
with inclusion of every additional characters in the index formula. Hazel and Lush (1943) and Brim ef a/. 91959) also stated
that the superiority of selection based on index increases with an increase in the number of characters. In the present study,
the genetic advance and relative efficiency assessed for different indices increased considerably when selection was based
on two or more characters. The maximum genetic advance (GA) and relative efficiency (RI) in single character discriminant
function was 9.02g and 272.44%, respectively which however, increased to 14.26g and 430.94%, respectively in two
character combinations and 17.69g and 534 .55%, respectively in three character combinations. Thus, there was an increase
in the genetic gain as well as relative efficiency with increase in the character combinations. In four character combinations,
the highest genetic advance and relative efficiency were 21.32g and 644.22%, respectively, whereas the maximum genetic
advance and relative efficiency in ¢ase of five character combinations were 22.02g and 655.41%, respectively.
Bandyopadhyay et al. (1985), Kuriakose and Joseph {1986), Abraham 91880) and Vikram and Roy (2003) were also with
the same opinion that an increase in character results in an increase in genetic gain and that the selection indices improve
the efficiency of selection than the straight selection for yield alone.
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It was also observed that the straight selection for yield was not that much rewarding as it was through its some components
like bictogical yield/plant, 100-kernel weight and harvest index. Selection index which was based on days to 50% flowering
and oil content was not found superior over straight selection on pod yield/plant. Invoclvement ofimportant yield components
in selection indices also improved expected genetic advance and relative efficiency. The maximum efficiency in selection
for pod yield was exhibited by a discriminant function involving five characters viz,, pod yield, biological yield, 100-kernel
weight, harvest index and oil content, which had a genetic advance and relative efficiency followed by an index of four
characters. High efficiency in selection based on biological yield/plant, 100-kernel weight and harvest index or in
combination of all these characters has been reported by Kuriakosa and Joseph (1986) and Odedara (2005).

The present study, showed a consistent increase in the relative efficiency of the succeeding index with simultaneous
inclusion of each character. However, in practice, the plant breeder might be interested in maximum gain with minimum
number of characters. In such a case, selection index consisting of pod yield, biological yield, 100-kermel weight and harvest
index could be advantageously exploited. The results revealed that the discriminant function method of making selection
appeared to bedhe mast useful than the straight selection for pad yield alone and hence, due weightage should be given
to the important selection indices while making seiection for pod yield advancement in groundnut.
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Variability and character association analysis in wilt resistant lines of
safflower, Carthamus tinctorius L.

D. Shivani, D. Bhadru, Ch. Sreelakshmi and P. Anil Kumar

Agricuilural Research Station, ANG Ranga Agricultural University, Tandur-501 141, AP
Abstract

Thirty wilt resistant lines of safflower were evaluated during rabi, 2007-08 for genetic diversity in respect of seven
quantitative characters. Analysis of variance reveaied significant differences among genotypes for all the seven
characters studied. High GCV, PCV, heritability and genetic advance as percentage of mean were observed for 100-
seed weight and seed yield/plant. Moderate heritability coupled with low to moderate genetic advance was recorded
by number of effective capitula/plant, number of seeds/capitulum and oil content. Days to 50% flowering showed
positive significant correlation with days to maturity and seed yield. Number of seeds/capituium showed negative
correlation with 100-seed weight and positive correlation with oil content. Days to maturity followed by days to 50%
flowering recorded highest positive direct effect on seed yield.

Key words: Genetic variability, character association, safflower
Introduction

Safflower is an important oil seed crop, cultivated mainly for its seed which is & source of oil and bird feed. Safflower
produces oil which is rich in poly unsaturated fatty acids (linoleic acid 78%) which piay an important role in reducing blood
cholesterol level and is considered as a healthy cooking medium. The success of any crop improvement programme
essentially depends on the nature and magnitude of the genetic variability present in the crop. The knowledge of nature and
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magnitude of genetic variability is ofimmense value for planning efficient breeding programme to improve the yield potential
of genotypes. Since the information on these aspects is limited in safflower, the present investigation was carried out to
gather information on variability, heritability and genetic advance in 30 wilt resistant lines of safflower for seven characters.

Materials and methods

The material for study comprised of 30 safflower genotypes collected from germplasm which were found to be wilt resistant
when screened in wilt sick plot for the past four years at Agricultural Research Station, Tandur. The experiment was
conducied in the research farm of Agricuitural Research Station, Tandur during rabi 2007-08 in a Randomized Block Design
with three replications. Each genotype was sown in five rows of 5m length at a distance of 45cm between the rows and
20cm between the plants within the row. Five plants in each row were selected at random and the data on seven characters
was recorded. Phenotypic and genotypic components of variance were worked out based on the formula given by Lush
(1940). RHeritability in the broad sense was derived based on the formula given by Hanson ef af. {1856). Genetic advance
(GA) was obtained by the formula prescribed by Johnson et al. (1955). The method adopted by Burton and Devane (1953)
was used to calculate phenotypic and genotypic coefficients of variation. The genotypic and phenotypic correlation
coefficients were warked out by following Al-Jibouri et &/, {1958} and path coefficient analysis as suggested by Dewey and
Lu {1958).

Results and discussion

The analysis of variance revealed significant differences among the genotypes for seed vield and component characters
indicating considerable amount of genetic variation in the material (Table 1). The phenotypic coefficient of variation (PCV)
was greater than the genotypic coefficient of variation (GCV) for all traits, indicating the effect of environment on the
expression of the traits. The wilt resistant germplasm lines showed high GCV, PCV, heritability and genetic advance as
percentage of mean for 100-seed weight and seed yield/plant indicating lesser influence of environment in the
expression of these traits and prevalence of additive gene action in its inheritance, hence amenable for simple selection.
Similar results were reported by Choulwar et al. (2005), Lakshyadeep et al. (2005) and Beena Nair ef al. (2006). Moderate
heritability estimates coupled with low to moderate genetic advance was recorded by number of effective capitufa/plant,
number of seeds/capitulum and oil content indicating the predominance of non-additive gene action in the expression of
these traits.

Table 1 Genetic parameters for seven quantitative characters in safflower

Character C(";.%I F(,E/’;Y (LZ) GA GA'_::;/: of
Days tc 50% flowering 3.80 4.01 2011 572 7.44
Days to maturity 2.53 2.69 88.29 5.17 4.88
Number of capitula/plant 11.02 2460 20.07 277 10.14
Number of seeds/capitulum 9.48 19.65 23.31 247 9.42
100-seed Weight ' 17.65 18.54 : 80.28 0.70 14.04
Qil content 1.70 3.26 27.40 0.47 1.82
Seed yield/plant 2927 31.01 89.08 407.45 56.92

Genotypic correlation in general was higher than the phenotypic correlation (Table 2) indicating less influence of
environmental factors. Days to 50% flowering showed positive significant correlation with days to maturity and seed yield.
Dalvi ef al. (2005) also reported positive correlation of days to 50% flowering with days to maturity. Positive associaticn of
seed yield with flowering duration was also reported by Bidgoli et al. (2006). Number of seeds/capitulum showed negative
correlation with 100-seed wetght and positive correlation with oil content at genotypic level. These results are in accordance
with those reported by Dalvi ef al. (2005).The low correlation between oil content and seed yield in this study implied that
it is possible to improve the seed yield and oil content simultaneously in safflower. Also, the results of this study indicated
that improvement of seed yield could be achieved by selection for number of days to flowering. Similar results were also
reported by Pahlavani (2005).

Path analysis (Table 3) revealed that days to maturity followed by days to 50% flowering recorded highest positive direct
effect on seed yield resulting in positive association with this character. Bidgoli et al. (2006) aiso reported similar
findings indicating that number of days to flowering and maturity are primary sefection criteria for improving seed vield in
safflower.
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Table 2 Genotypic and phenotypic correlation coefficients between seed yield and its components in safflower

- Days to 50% Dayste  Number of Number of 100-seed Qil Seed
Character . flowering _ maturity _capitula/plant __ seeds/capitulum weight content _ yield/pfant
Days to 50% flowering 1.000 0.9356™ 0.1279 -0.0037 0.1958 0.0220 0.5962*
(0.9869)™  (0.2873) 0.0183) (0.2259)  {0.1158)  {0.6728)"
Days to maturity 1.000 0.1568 -0.0213 0.1806 00342 06236
(0.3012) (-0.0681) (0.2039)  (0.1462)  (0.6790)"
Number of capitula/plant 1.000 -0.1711 -0.0387 -0.0637 0.1158
(-0.7036) (0.0010)  (0.0320)  (0.3363)
Number of seeds/capitulum 1.000 -0.1939 0.2838 -0.0254
(-0.4351)*  (0.7538)"  {-0.0562)
100-seed weight 1.000 -0.2945 0.4349*
. . (-0.4208)"  (0.5550)"
Qil content 1.000 0.0527
‘ {0.1333)
Seed yield/plant ¥ 1.000

Figures in parenthesis are genotypic estimates; *, ** Significant at 5% and 1% level, respectively

Table 3 Direct (diagonal) and indirect effects of six characters on seed yieldlplaht in safflower

Character Daysto50% Dayste  Numberof  NUTPETOl 40p.geeq oi Seed
flowering maturity  capitula/plant capitulum weight content  vyield/plant
Days to 50% flowering 0.1051 0.4805 0.0029 0.0001 0.0066 0.0011 0.5962*
(0.5611) (0.0651) (0.0246) (-0.0017) (0.0075) (0.0162) (0.6728)"
Days to maturity 0.0983 0.5136 0.0036 0.0004 0.0060 0.0017 0.6236*
{0.5537) (0.0659) (0.0258) (0.0083) {0.0068) {0.0204)  (0.6750)"
Number of capitula/ plant 0.0134 0.0805 0.0228 0.0030 -0.0013 -0.0026 0.1159
(0.1612) {0.0199) (0.0858) {0.0650) (0.0001) (0.0045) (0.3363)
Number of seeds / capitulum -0.0004 -0.01089 -0.0039 -0.0176 -0.0065 0.0138 -0.0254
{0.0102) {-0.0045) {-0.0603) (-0.0924) (-0.0145) (0.1052)  {-0.0562)
100-seed weight 0.0206 0.0927 -0.0008 0.0034 0.0335 -0.0144 0.4349*
{0.1267) (0.0134) (0.0002) (0.0402) (0.0332) (-0.0587)  (0.5550)"
Qil content 0.0023 0.0175 -0.0012 -0.0050 -0.0099 0.0489 0.0527
{0.0650) {0.0056) {0.0027) (-0.0688) {(-0.0140) (0.1396) {0.1333)
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Near isogenic lines of groundnut for testa colour

S.K. Bera, T. Radhakrishnan, P. Paria, D.R. Bhatt and V.K. Sojitra
National Research Centre for Groundnut, P.B. No. 5, lvnagar, Junagadh-362 001, Gujarat

Two groundnut germplasm lines, normal leaf with white testa and normal leaf with red testa, as ovule parents were
crossed with a mutant having crinkle leaf and rose testa as pollen parent. All F, plants had crinkie leaves and rose
coloured testa in both the crosses indicating that rose testa colour is dominant over both white and red testa
colours. While crinkle leaf is dominant over normal leaf shape. The F, progenies of both the crosses segregated
into four distinct classes indicating that leaf shape and testa colour are controlled by two different loci and
segregated independently. True breeding lines, crinkle leaf shape with white testa and crinkle leaf shape with red
testa were isolated from these crosses. These lines were evaluated for both qualitative and quantitative traits under
-field conditions and found to be near-isogenic to crinkle leaf with rose testa parent.

Key words: Groundnut, near-isogenic line, testa colour, crinkle leaf
Introduction

Near-isogenic lines (NiLs) are important genetic stocks for investigating the function and regulation of single genes. These
are also useful for isolating genes and in the NIL population smaller-effect QTL than in the RIL population could be detected
although the localization resolution was lower (Kojirma et al., 1857). Crinkle leaf (bending of leaf tip toward adaxial surface)
shape is the dominant character over normal leaf shape in groundnut (Branch et al, 1997). Crinkle leaf mutant is
characterized with rose (flesh) coloured testa. Variability in testa colour of groundnut has considerable ranging from white,
tan, rose, pink, wine, red to deep purpie. The inheritance of testa colour seems to be complex and has monogenic to trigenic
control (Bera and Das, 18986; Choudhary ef al., 1893). Hammons {1973) opined that the number of genes might vary greatly
among the parental lines used in the study. Varman et al. {1990) reported complete dominance of the rose colour gver the
deep red testa colour. White testa colour is controlled by the recessive allele of rose testa (Vasanthi, 1998). Branch and
Hammons (1980) reported incomplete dominance of red testa in a cross between flesh (rose) and red testa coloured
genotypes. The objective of this work was to combine dominant crinkle leaf shape with recessive red or white colour testa
in a single genotype. Near-isogenic lines for testa colour with dominant crinkle leaf shape will be valuable research tools
for a better understanding of the inheritance and linkage of the genes and isclation of these genes.

Materials and methods

Two germptasm lines, normal leaf with white testa and normal leaf with red testa as ovule parents were crossed with a
mutant genotype having crinkle leaf and rose testa as pollen parent under field condition during rainy season in 2002. F,
generation was raised in next post rainy season and the hybrids were isolated on the basis of dominant crinkle leaf shape.
F, progenies were harvested in bulk and F, population was space planted during next rainy season by following
recommended production practices. Phenotyping of individual plants was done on the basis of shape of mature leaf at 70
days after sowing and that of testa colour on the basis of mature unblemished seed at harvest. Segregation data were
analysed using Chi-square test.

Results and discussion

AllF, plants had crinkle leaves and rose coloured testa in both the crosses indicating that rose testa colour is dominant over
both white and red testa. While crinkle leaf is dominant over normal leaf shape confirming the earlier report of Branch ef
al. (1997), Vasanthi (1998) and Varman et al. (1990). The F, progenies of crinkle leaf rose testa x normal leaf red testa
cross segregated into four distinct group viz., crinkle leafrose testa. crinkle leaf red testa, normal leaf rose testa and normal
leafred testa. Similarly, the F, progeny of crinkle leaf rose testa x normal leaf white testa cross segregated into four distinct
groups viz., crinkle leaf rose testa, crinkle leaf white testa, normal leaf rose testa and normal leaf white testa indicating that
crinkle leaf shape and testa colour are controlled by two different loci and segregated independently {Table 1). Our results
confirmed the earlier report (Branch et al., 1997) of absence of linkage between genes for testa colour and dominant crinkle
leaf. The plants with crinkle leaf shape with white testa and crinkle leaf shape with red testa isolated from these crosses
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were found to be of true breeding type. These lines were further evaluated for both qualitative and quantitative traits under
normal field conditions and found to be agronomically similar to the parent with crinkle leaf and rose testa (Table 2). Such
near-isogenic lines with recessive testa colour(s) and dominant leaf shape traits could be valuable research (multiple
phenotypic markers) material for genetic and molecular studies

Table 1 Segregation of leaf shape and testa colour in two crosses of groundnut

F, segregation

Cross F, Phenotype  Crinkle leaf  Crinkie leafred Normal leaf  Normal leaf Ratio » b
rose testa testa rose testa red testa X
Normal teaf red  Crinkle leaf 353 122 111 41 9:3:311 0.62 0.80-0.90
testa x Crinkle rose testa
leaf rose testa
Crinkle leaf rose  Crinkle leaf ~ Normal leaf  Normal jeaf Ratio x2 P
- . .
testa white testa rose testa white testa
Normal leaf white  Crinkie leaf 365 121 118 45 9:3:3:1 060 . 080090
testa x Crinkie rose testa .

leaf rose testa

Table 2 Agronomic traits of near-isogenic lines

Characters Crinkle leaf rose testa Crinkle leaf red testa Crinkle leaf white testa
Habit type Spanish bunch (erect) Spanish bunch (erect) Spanish bunch {erect)
Growth Habit Erect Erect Erect

Branching pattern

Stem hairiness
Stem pigmentation
Leaf cofour

Leaflet shape

Hairiness on young leaflets
Hairiness on mature leaflets

Peg colour

Pod beak

Seed colour

Shelling (%)

Irregular with main stemn flowering

Glabrous

Present

Light green

Crinkle

Glabrous on both surface
Glabrous on both surface

{rregular with main stem flowering !rregular with main stem

Glabrous

Present

tight green

Crinkle

Glabrous on both surface
Glabrous on both surface

flowering

Glabrous

Present

Light green

Crinkle

Glabrous on both surface
Glabrous on both surface

Inflorescence type Simple Simple Simple
Present Present Present
Standard petal colour Lemon Lemon Lemon
Slight Slight Slight
Pod constriction Slight Slight Slight
Pod reticulation Slight Slight Slight
Rose Red White
Secondary seed colour Rose Red White
Days to 5¢ % flowering 26 27 25
Days to maturity 100 100 100
Plant height (cm) 40.5 36.8 53
Number of branches <] 6 6
Number of flowers/ 1-3 1-3 1-3
inflorescence
Leaflet length {mm}) 33.0 326 334
Leaflet width (mm) 20.5 204 208
Leaflet length/width ratio 1.55 1.59 1.62
Number of seeds/pod 2 2 2
Pad length {mm) 18.8 18.4 20
Pad width (mm 10.0 10.4 7.8
Seed length (mm) 10.2 10.2 11.2
Seed width (mm) 6.2 7.4 7.2
100 Seed weight (g} 20.5 22.04 26.0
Qil content (%) 495 496 492
65.00 64.22 69.56
Harvest index (%) 19.00 19.5 20.0
Pod yield (g/m?) 35.50 31.25 50.92

.37 -



J. Oifseeds Res., Vol. 26 (Special Issue), 2009
References
Bera, 5.K. and Das, P.K. 1996. inheritance of testa colour in groundnut (Arachis hypogaea L). Current Agricuffural Research, 8: 17-171,
Branch W.D. and Hammons, R.Q. 1980. Inheritance of a variegated testa colour in peanuts. Crop Science, 20 : 660-662.
Branch, W.D., Williams, D.E. and Williams, E.J. 1997. inheritance of black pod colour in peanut. Journal of Heredity, 88 : 156-158.

Choudhary, D.N., Patel, S.A., Patel, J.A, and Parmer, H.P. 1893. Genetics of testa colour in groundnut. Journal of Oilseeds Research,
10 0 132-134,

Hammons, R.O. 1973, Genetics of Argchis hypogaea. in peanuts- Culture and Uses pp. 135-173. Amernican Peanut Research and
Education Assocration, Stilt water, O.K,

Kojima, T., Tsujimoto, H. and Qgihara, Y. 1997. High-resolution RFLP mapping of the fertility restoration (Rf3) gene against Triticum
timopheevi cytoplasm located on chromosome 1BS of common wheat. Genes Genetics and Systematics, 72 ; 353-359.

Varman, P.V. and Manoharan, V. 1990. Inheritance of variegated testa colour in groundnut. Madras Agricultural Journal, 77: 575-576.

Vasanthi, R.P. 1998. Testa colour inheritance in groundnut. /ndian Joumal of Genetics, 58: 433-437.

Correlation and path coefficient analysis for seed yield and its
contributing characters in sesame, Sesamum indicum L.

S.R. Kumhar, Z.8. Solanki and B.R. Choudhary

Agricultural Research Station, Rajasthan Agricultural University, Mandor, Jodhpur-342 304, Rajasthan
Abstract

Sixty four genotypes of sesame (Sesamum indicum L.} were evaluated in Randomized Block Design during rainy
season of 2007 at Agricultural Research Station, Mandor, Jodhpur to study correlation coefficients between seed
yield and other yield contributing characters. Seed yield showed significant positive correlation with number of
capsules/plant (0.690), 1000 seed weight {0.327), capsuie bearing height {0.301) and plant height {0.258), whereas
days to 50% flowering (-0.138) and maturity {-0.036) were negatively correlated with the seed yield, which was a
good sign for escaping droughtin high yielding genotypes of sesame. The maximum positive direct effects on seed
yield was observed by capsules/pilant followed by test weight (0.259) and plant height (0.232), whereas days to
maturity {-0.140) and capsule bearing height {-0.079) showed negative direct effect. Thus, capsules/plant, test
weight and plant height were the major components contributing to the seed yield in sesame,

Key words: Sesame, correlation, path coefficient, seed yield, capsules.
introduction

Sesame (Sesamum indicum L.} is an important edible cilseed crop which is extensively grown for its seed and oil in India.
Rajasthan is the major sesame growing staie (314.9 thousand ha. area) in India with a production of 129.9 thousand tonnes
but the productivity (403 kg/ha) is low (Anenymous, 2007-08). The genus Sesamum is rich in genetic variation. The
variability present in any crop forms the basis of crop improvement programme. The correlation and path analysis provides
information on genetic association of yield and different yield contributing characters which in turn are useful in developing
seed yield strategies. The present investigation was under taken to study the character assaciation in order to frame the
criterion for selecticn in sesame.

Materials and methods

The materials for present investigation comprised of 61 newly developed white seeded genotypes selected from F,
generation of different crosses and three standard check varieties of sesame. A set of 64 entries of sesame was grown in
Randomized Block Design with three replications during kharif 2007 at research farm of Agricultural Research Station,
Mandor, Jodhpur. Each genotype was sown in 6 rows of 4 m length with spacing of 30 x 15 cm. The crop was raised under
rainfed condition and ail cultural operations were done as and when necessary. The data were recorded on five competitive
plants taken from each replication for plant height (cm), capsule bearing height {first capsule bearing height) (cm}, number
of primary branches/piant and number of capsules/plant. Seed yield (kg/ha). test weight {g), days to 50% flowering and
maturity were recorded considering whole plot. Correlation coefficients were used to perform the path analysis of seed yield
as suggested by Dewey and Lu (1959).
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Results and discussion

The estimales of correlation coefficients between seed vyield and other yield contributing characters in all possible
combinations are presented in Table 1. Relative higher magnitude of correlation coefficients indicated a strong inherent
association among various characters. Therefore, selection on the basis of the phenotype would be effective. Seed yield
wazs found to be significantly and positively correlated with number of capsules/plant (0.690), test weight (0.327), capsule
bearing height (0.301) and plant height (0.258), whereas days to 50% flowering (-0.138) and maturity (-0.036) were
negatively correlated with the seed yield, which was a good sign for escaping drought in high yielding genotypes of sesame.
Simitar results were reported by Osman khidir and Osman (1970} for plant height, capsules number and 1000-seed weight.
Among other characters number of capsules/plant had positive significant correlation with capsule bearing height (0.328)
and number of primary branches/plant (0.260). Plant height also exhibited significant positive association with capsule
bearing height (0.354) and days to maturity (0.334). These resuits indicated thatimprovement in seed yield can be achieved
py improving the characters like capsules/plant, test weight, plant height and indirectly through number of primary
branches/plant’

Dewey and Lu (1859) suggested that when more variables are considered in correlation matrix, path coefficient analysis g
bacomes more useful in specifying the cause and also measures the relative importance of each character. The direct and
indirect effects of various characters on seed yield are given in Table 2. Number of capsules per plant had the maximum
direct effects (0.714) on seed yield followed by test weight (0.259) and plant height (0.232), whereas days to maturity
(-0.140) and capsule bearing height (-0.079) showed negative direct effect i.e., early maturing genotypes were also higher
yielder.

Thus, it may be concluded from this study that number of capsules/plant, test weight and plant height are the mostimportant
components for determining seed yield, as they recorded significant positive correlation coefficients and higher positive
direct and indirect effects on seed yield.

Table 1 Correlation coefficients between seed yield and its component characters in sesame

Characters anaa{:ritt?{ :;?gnr:t Capsﬁﬁgﬁanng brarmrngrglant capshtll?ésol:nlant Test weight  Seed yield
Days to 50% flowering 0.735™ 0.195 -0.407** Q.181 -0.050 -0.295* -0.138
Days to maturity 0.334™ -0.156 0127 0.120 -0.272* -0.036
Plant height 0.354* 0.222 0.220 -0.098 0.258"
Capsule bearing height 0.063 0.328* 0.241 0.301*
Primary branches/plant ] 0.260" -0.278" -0.020
No. of capsules/piant 0.047 0.690"*
Tast weight 0.327*

*, ** = Significant at 5% and 1% level, respectively
Table 2 Path coefficient analysis showing direct {diagonal} and indirect effects on seed yield in sesame

Characters Days to ‘50% Days to Plgnt Capsulq bearing Primary branches No. of Te_.-st Sged
flowering maturity height height fplant capsules /plant weight yield
Days to 50% flowering 0.027 0.020 0.005 -0.011 0.004 © 0.0 -0.008 -0.138
Days to maturity -0.103 -0.140 -0.047 0.022 -0.018 -0.017 0.038 -0.038
Plant height 0.045 0.078 0.232 0.082 0.052 0.051 -0.023 0258
Podding height 0.032 0.012 -0.028 -0.079 -0.005 -0.026 -0.019 0301
Primary branches/ plant  -0.027 -0.021 -0.037 -0.011 -0.167 -0.044 0.047 -0.020
Capsules/plant -0.036 0.086 0.157 0.234 0.186 0.714 0.033  0.690*
Test weight -0.076 -0.071 -0.026 0.063 -0.072 0.012 0.259 0327

Residual effect = 0.6175
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Genetic variability, heritability and correlation studies in Kenaf, Hibiscus
canabinus L.,

S.K. Nalawade, M.K. Ghodke, S.M. Muley, S.B. Choulwar,S.N. Gir and P.K. Jagtap

Qitseeds Research Station, Marathwada Agricultural University, Latur-413 512, MS
Abstract

Fourty one germplasm (ines inciuding two checks viz., AMC-108 AND MT-150 were evaluated during kharif, 2007.
Observations were recorded on yield and yield contributing characters. On the basis of mean performance the
highest seed yield/plant was observed in KIN-16 (53.33 g) followed by Aland local-1 (47.93 g), KIN-145 (45.93 g),
KIN-088 {45.26 g) over highest yielding check AMC-108 (40.20 g). Similarly at par oil content was observed in
KIN-088 {20.90%) over check AMV-108 {20.43%). High GCV and PCV values were recorded for number of primary
branches/plant followed by number of capsules/plant, seed yield and fibre yield/plant. High heritability coupled with
high genetic advance noted for days to 50% flowering, maturity, plant height and capsules/plant. Positive and highly
significant association was noted between yield and yield contributing characters viz., plant height, stem basal
diameter, number of capsule/plant, oil content and fibre yield/plant. The character viz,, days to maturity, plant
“height, number of seeds/capsule and oil content had positive direct effect on seed yield both at genotypic and
phenotypic level.

Keywords: Kenaf, Hibiscus cannabinus, genetic variability, heritability

introduction

Mesta is an important bast fibre crop and is a close substitute for jute. The two cultivated species of mesta are Roselle
(Hibiscus sabdarifica L. 2n = 72) and kenaf (Hibiscus canabinus L., 2n = 36) of Malavaceae family. In India, mesta and jute
is cultivated about 9.50 lakh hectares with an annual production of about 113.40 lakh bales of fibre {1 bale = 180 kg) with
average productivity of 2154 kg/ha (Anonymous, 2007). Mesta is potential source of good quality edible oil. Though
principally, a fibre crop, seeds of mesta contain 18 to 25% of oil. Higher value of iodine (90-94 by weight) clearly indicates
that the oil is easily be mixed with any other edible oil. Higher value of oleic acid (51.0%) and linoleic acid (26.4%) also
provide advantage of this oil over other edible oils. Breeding for higher yieid is the main objecfive in crop improvement
programme. The knowledge of nature and magnitude of genetic variability, heritability and extent of association between
yield and yield compenents in a species is essential. Path coefficient analysis further partitions the observed correlation into
direct effect of that component and indirect effects through other components towards yield. The present study was
undertaken to assess the genetic variability in germplasm of mesta.

Materials and methods

The experimental material comprised of 41 germpiasm lines including two checks, AMC-178 and MT-150 and were obtained
from Central Research Institute for Jute and Allied crop Berrackpore (W.B.) and Oilseeds Research Station, Latur. The
germplasm were sown during khanf, 2007 season under rainfed condition. The sowing was carried out in single row plot
of 3 m length following the spacing of 60 cm and 15 cm between rows and plants in a respectively. The recommended dose
of fertilizers 40 kg N + 20 kg P,O, + 20 kg K,O/ha was applied. All other cultural practices and plant protection measure
was under taken to maintain the crop health observations were recorded for 11 yield and yield contributing characters on
five plants per entry per replication. The analysis was carried out as per Johnson et al. (1955},

Results and discussion

The genotypic and phenotypic variances were more or less equal for characters viz., days to 50% flowering, maturity, stem
basal diameter, primary branches, 100 seed weight, fibre yield/plant and oil content {%). Estimates of GCV and PCV were
observed to be high for primary branches/plant (51.51, 38.49), capsules/plant (36.34, 37.98), seed yield/plant (35.03, 38.49).
Similar results were reported by Sheriff ef al. (1994) and Palve et al. (2003). Heritability estimates were highest for
characters days to 50% flowering (99.25), followed by maturity (98.14), oil content (97.75), height (91.89) and branches
(91.61). Shukia and Singh (1967) reported high heritability estimates for flowering ddys, plant height, stem basal diameter
and fibre weight in jute. Low heritability estimates was observed for 100 seed weight (44.57)%. High genetic advance was
observed in plant height followed by number of capsules/plant, days to 50% flowering, days to maturity and seed yield/plant.
High heritability coupled with high genetic advance was observed for days to 50 % flowering, days to maturity, plant height
and number of capsules/plant (Table 1). Guptaiji and Subramanyam (1997) reported high estimates of heritability and
genetic advance for plant height and days to 50% flowering in mesta.
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in correlation studies, grain yield/plant recorded positively significant association with plant height, stem basal diameter,
nurnber of capsules/plant, oil content and fibre yield/plant both at phenotypic and genotypic levels. Path analysis of yield
and yield contributing characters for seed yield showed that days to maturity, height, number of seeds/capsules and oil
content had positive direct effect on seed yield/plant both at genotypic and phenotypic levels. Selection for germplasm lines
having high mean performance for plant height, stem basal diameter, number of capsules/plant, 100 seed weight will
improve the kenaf yield. The germplasm lines KIN-016, KiN-150, KIN-088 and Aland local-1 may be used as parents in
future for improving seed yield,

Table 1 Parameters of genetic variability for yield and yield contributing characters in mesta

. .. Environ- Heritabitity ~ Genetic  Expected

Characters G\:ﬁgﬁgf Pg:;;;gc mgntal ((3.,9 ;/ F(’,CA\)" %,C/i\)/ 2 . Y advance  Genetic
variance ’ {h*bs) (%}  (GA) advance (EGA)

Days to 50% flowering 29160 293 .80 220 1524 1530 132 99.25 35.04 31.28
Days to maturity - 142.77 t45.48 2.70 7.48 7.55 1.03 98.14 24,38 15.27
Plant height {cm) 2074.86 2258.09 183.22 16,82 1754 499 91.89 B89.94 3321
Stem basal diameter (cm} 0.03 0.04 0.01 852 1072 650 63.19 0.2882 13.95
No. of primary branches 8.79 959 0.80 5151 53.82 15,58’ 91.61 5.84 101.57
Number of capsule/plant 407 .91 445 44 37.53 36.34 37.88 11.02 91.57 39.81 71.64
Number of seeds/capsule 4.33 6.75 2.41 892 1113 666 64.18 3.34 14.72
100 seed weight {g) Q.17 038 0.21. 1783 2671 1988 44 57 0.56 24 .52
Qil content {%) 568 581 0.13 1455 1472 220 97.70 4.85 2964
Seed yield/plant (g) 101.81 122.91 2108 3505 3848 1584 82.84 18.91 5 68
Fibre yield/plant (g} 6.30 8.20 1.80 2218 2530 1218 76.80 4.53 40.04
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Combining ability studies in restorer lines of sunflower, Helianthus
annuus L.
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Oilseeds Research Station, Marathwada Agricultural University, Latur-413 512, MS
Abstract

Eight restorer lines of sunflower viz., J-6, DMLT-1Y, MRHA-1-1, LR-3322, LR-451, 6D-1R, NDR-1 and NDR-856 were
crossed in half diallel fashion excluding reciprocals. The F.s, parents along with 2 checks were evaluated for yield
and yield contributing characters. Both additive and non additive gene action was observed for all the characters.
The crosses which exhibited high per se performance high SCA in addition to high GCA in both or at [east in one
parents were J-6 x NDR-1 (seed yield), 6D-1R x MRHA1-1 {0il content), NDR-1 x LR-451 (head diameter), NDR-856
x 6D-1R (pollen productivity) and MRHA-1-1 x NDR-1 {dwarf plant height) could be recommended for transgressive
segregation to evolve superior restore lines.

Keywords: Sunflower, combining ability, additive, non-additive
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Introduction

Sunflower {Helianthus annus \.) is an important oilseed crop in India as well as world. 1§ is a rich source of edible oil
{40-52%) and considered as good quality oil for health point of view due to polyunsaturated fatty acids with 55-60% of
linoleic acid and 25-30% of cleic acid, which are known to reduce the risk of the cardiac related problems. In India, it is
cultivated on an area of 21.65 lakh ha with production of 1.23 lakh tonnes and productivity is 567 kg/ha (Anonymous, 2007).
In systematic heterosis breeding programme, it is essential to identify and select superiar parents or inbreds with good
combing ability for hybridization to produce superior hybrids and to expand the variability for selection of superior genotypes.
The analysis of general combining ability (GCA) and specific combining ability (SCA) helps in identifying potential parents
or inbreds for production of superior hybrids for yield and oil content. With this background the present investigation was
undertaken.

Materials and methods

The experimental material was comprised of 8 diverse restare lines of sunflower; their 28 F,s and two checks were utilized
for present study. The parental lines were crossed in half diallel fashion without reciprocals, The experimental materials were
sown in Randomized Block Design with three replications in rabi 2006-07. The total plot size was 1.20 x 4.50 m.
Recommended culiural practices were foflowed to raise the crop. Observations were recorded for 10 yield and yield
contributing characters on five plants/entry/replication. The analysis was carried out by Griffing {1956) for diallel analysis.
The hybrids LSFH-35 and KBSH-1 were used as standard checks.

Results and discussion

Analysis of variance for combining ability revealed variance due to GCA and due to SCA was significant for all the traits.
This indicated existence of genetic variability among the parents included in the present study and role of both additive and
non-additive gene action effects in the inheritance of these traits. The gca mean squares were higher than those scain alt
the characters. Similar results were reported by Dua and Yadava (1983), Kaya and Atakisi (2004) and Moon ef al. (2007).
Estimates of GCA, SCA effects and per se performance: Parents J-6 was observed to be one of the best general combiners
as it has shown significant GCA effects for all the characters except plant height followed by DMLT-1Y, 6D-1R, NDR-1
LR-451and MRHA-1-1. The cross NDR-1 x LR-451 exhibited significant SCA for the characters viz., seed yield, 100 seed
weight, head diameter, pollen productivity, seed filling (%) and low husk (%) followed by the cross 6D-1R x LR-3322. The
crosses which exhibited nigh per se performance high sca in addition to high gea in both or at least in one parent were J-8
x NDR-1 (seed yield}, 6D-1R x MDMLT-1Y (cil content and test weight), NDR-1 x LR-451 (head diameter), NDR-856 x
BD-1R (polien productivity} and MR-1 x NDR-1 {dwarf plant height) could be recommended for transgressive segregation
to evolve superior fines or hybrids (Table 1).

Table 1 Promising F, (R x R) showing high per se performance, their sca effects and gca status of parents

. Mean GCA status of parents  Mean performance of parents
Hybrids per se performance  SCA effects 5 P 5 pPL ppz
Seed yield (g}
J-6 x NDR-1 43.67 11.78 973 059 22 67 15.67
J-6 x RHA-1-1 39.00 9.11 9.73 -1.44 22.67 6.00
J-6 x 6D-1R 37.67 8.35 9.73 2.0 22.67 . 7.00
QOil content {%)
6D-1R x DMLT-1Y 40.79 3.59 1.46 0.88 4274 - 36.77
Head diameter {(cm)
NDR-1xLR-451 ‘ 16.00 4.94 0.65 0.32 8.00 7.687
J-6 x LR451 15.00 277 1.82 0.32 11.67 7.67
100 seed weight {g) :
6D-1R x DMLT-1Y ) 6.87 1.88 0.05 0.89 2.83 53
J-6x6D-1R 577 1.15 0.52 0.05 429 2.83
RHA-1-1 x DMLT-1Y 535 0.75 -0.34 0.89 , 2.42 531
Pallen productivity {g)
NDR-855 x 6D-1R 0.89 0.37 -0.06 0.07 0.13 0.16
J-6 x8D-1R 0.86 0.20 0.09 0.07 0.57 .16
MRHA-1-1 x 6D-1R 0.84 0.27 -0.04 .07 0.45 0.16

6D-1R x NDR-1
RHA-1-1 x NDR-1

Ptant height {(cm)
116 -20.43
127 -17.87

-7.37 -3.87
1.40 -3.87

120.67
131.00

127.67
127.67
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Genetic variability and character association analysis in F,, F, and F,
generations of sesame, Sesamum indicum L.

V.N. Toprope, M.H. Chavan, M.K. Ghodke and S.N. Gir
Oilseeds Research Station, Marathwada Agricultural University, Latur-413 512, MS
Abstract

Forty sesame F,, F, and F, generations were evaluated during summer, 2007 for variability and character
associations in respect of 10 characters. Analysis of variance revealed significant differences among genotypes
tor all the ten characters studied. High PCV, GCV, heritability and genetic advance as per cent of mean was
observed for seed yield/plant, number of capsules/plant and primary branches/plant. The magnitudes were in
decreasing order after every generations indicating fixation of unfavourable recessive genes. Moderate PCV, GCV,
heritability and genetic advance as per cent of mean was observed for number of seeds/capsules. The magnitudes
were in increasing order after every generations indicating the occurrence of transgressive segregations for this
trait. Seed yield/plant showed significant and positive associations with number of branches/plant and number
of capsulesiplant. It was also observed that the inter correlation between number of capsules/plant and capsule
length were changed from significant negative to significant positive indicating role of gene reshuffling.

Keywords: Sesame, Sesamum indicum, genetic variability
Introduction

Sesame is an ancient indigenous oil crop of Indian with the highest area, production and export in the world. However, the
productivity of this crop is low in India as compared to the other countries. Variability is a pre requisite for genetic important
of the crop and can be created by many ways inciuding hybridization and mutation. £, in which recombination’s and F, and
F, inwhich segregations and recombination’s are maximum hence these generations are ideal for imposing selection. The
knowledge of nature and magnitude of genetic variability and information on the association of plant characters with seed
yield is of greatimportant to a breeder for planning efficient breeding Programme and selecting desirable genotype. Hence,
an attempt was made to study the genetic variability and character association in F,, F, and F, generations of sesame for
ten characters.

Materials and methods

The material for the study comprised of 40 F,, F, and F, generations. The experiment was conducted at Oilseeds Research
Station, Latur during summer 2007 in a RBD with three replications. In each replication F, were raised in single row and
F,and F, in seven rows of 3.5 m length. The rows and plants were spaced at a distance of 45 cm and 15 cm, respectively.
The observations were recorded on five piants in F, and 20 plants in F, and F, in each replication on yield and its
components. Oil content in seed was determined by NMR method. Phenotypic and genotypic coefficient of variability were
estimation by the method given by Burton (1952). Heritability was workout as per Allard (1960) and genetic advance as
percentage of mean according to Johnson et al. (1955). Genotypic and phenotypic correlation coefficient were calculated
as suggested by Falconer (1964).

Resuits and discussion

The analysis of variances revealed significant differences among the genctype for seed yield and component characters
indicating considerable amount of genetic variation in the material. The phenotypic and genotypic coefficient of variation
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in all three generations (Table 1) were highest for seed yield/ plant, number of capsules/plant and number of branches/plant
indicating that these characters were under influence of genetic control Hence simple selection can be practiced for further
improvement. These results are in consonance with those of Sudhakar et al. (2007). Butthe magnitudes were in decreasing
orderindicating inbreeding depression after every generation. The phenotypic and genotypic coefficient of variation values
were moderate for number of seeds/capsule. The magnitudes were in increasing order indicating the change may be due
to gene shuffling. Heritability indicates only the effectiveness of phenotypic performance of a character. High heritability
along with high genetic advance renders the selections effective (Johnson et al,, 1855). High heritability with high genetic
advance was observed for seed yield/plant, number of capsules/plant and number of branches/plant in every generation.
This indicated the lesser influence of environment in the expression of these characters and prevaience of additive gene
action in their inheritance hence amenable for simple selection. Similar result were reported by Sudhakar et al. (2007). The
magnitudes of heritability and genetic advance were also in decreasing order after every generation indicating fixation of
unfavorable recessive genes i.e., inbreeding depression. It was also observed that the number seeds/capsule recorded
moderate heritability and genetic advance indicating that the characters was governed by both additive and non-additive
gene action. Where as the magnitudes were in increasing order suggesting the occurrence of transgressive segregation
for this traits. Phenotypic correlations in general were higher then genotypic correlations (Table 2) indicating influence of
environmental factors. Number of branches/plant and number of capsules/plants exhibited significant positive association
with seed yield/plant. Tomer et ai. (1999) and Sudhakar et al. (2007) also found similar observations for number of
branches/plant and number of capsules/plants.

Positive significant inter corretations were observed between number of branches per plant and number of seed/capsule,

"number of capsules/plants and number of seed/capsule. Similar results were reported by Sudhakar ef al. (2007). Again
inbreeding depression was observed afler every generation. It was also observed that the inter correlation were changed
from negative significant to positive significant between number of capsules/plant and capsule length indicating role of
transgrassive segergants.

Therefore number of branches/plant , number of capsules/plants and number of seed/capsule may be consider as the
principle traits while selecting for seed yield. In other words, selection indices may be formed by considering all these
characters for improvement of seed yield.

Table 1 Genetic parameters in F,, F, and F, generations in sesame for ten characters

- ——
Characters Generations . renge Coeﬁment <t Varll'ar:]eonnog;)ic Herilﬂa bility Genetic ?dvance
Min Max. Genctypic (GCV) _(pCV) (%) per cent mean
Days 1o maturity F. 87.00 96.00 2.68 271 57.00 5.45
F, B7.00 95.00 2.32 2.38 65.45 468
F; 87.66 95.00 2.39 2.46 9432 478
Prant height F, 7633 10563 8.45 8 54 00 16.90
Fa 84,37 116.53 6.2 7.17 93.32 13.78
Fs §3.97 107.33 5.68 7.05 87.08 1262
MNumber of branches F, 3.20 5.60 16.72 19 31 74,92 29.81
Fa 3.06 5.30 12.68 17.00 55.43 19.41
F4 310 5.36 13.09 18.27 51.33 19.31
Number of capsules Fy 55.16 120.80 20.35 2138 90.66 39.92
F, 6113 107.55 11.81 13.52 76.24 21.24
Fs 60.03 100.63 11.25 14.74 58 24 17.69
Capsule length Fy 2.48 298 4.24 435 94.85 8.5
F, 2.52 an 419 4.32 50.07 . 8.38
F4 2.60 292 3.53 560 96,22 ~.7.14
Numbers of seeds / capsule Fy 51.97 71.83 6.78 9.29 £3.00 10.21
F, 42.38 73.63 $.01 13.61 43.87 12.30
Fs 40.56 68 53 10.G4 12.26 67.09 16.94
1000 seed wt (g} F, T 382 6.49 6.84 89.96 1267
F, 2.92 3.64 5.38 592 82.03 10.01
Fx 275 3.82 5.85 7.05 B68.77 10.00
Qil content F, 46.50 51.27 2.06 2.08 §7.05 4.19
F, 48.06 §1.06 1.72 1.77 94,68 3.45
Fy 48 .08 5078 202 2407 6523 4.08
Harvest index F, . 32.13 4212 7.08 9.84 51.72 10.48
F, 31.03 39.27 5.43 8.57 40.12 7.08
Fa 3011 37.02 §.59 1018 3018 £.32
Seed yield / plant F, B.00 18.63 22.31 23.70 88.52 43.23
F, §.97 17.60 1548 17.88 75.00 27.62
Fa B.63 16.9% 14.20 417.89 £3.00 23.21
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Table 2 Genotypic {upper diagonal) and phenotypic (lower diagonal) correlations among the ten characters in sesame

-— Generat Days ?o Plant No of No. of Capsule Seeds/  Testwt Oil content H_arvest Seed yieid/
Characters ns _maturity height branches  capsules length capsuile ()] index plant
Days to maturity F, 1.000 0083 0.051 0.152 0.036 -0121 0.104 0.032 0.081 0.076
£, 1.000 0.452** 0.16% 0.360* -0.245* -0.270* 0.089 -p.as2* -0.080 0.405**
F, 1.000 0.106 0.093 0.389™ -0.167 -0.178 -0.160 0327 0074 0.098
plant height F, 1.179* 1.000 0.020 0.259* -0.198 0.084 -0.143 -0.128 0.279* 0.377"
F, 6.632*" 1.000 0.456 0.281" -0.155 0117 0.15% -0.152 0.347* 0132
Fa 1.334* 1.000 0.081 -0.091 0.157 -0.136 0.021 0.113 -0.207 -0.088
NO. of branches F, 0.108 0.162 1.000 0.581* -0.260* 0.434* -0.044 0.226* 0.201 0525
F, 0.183 1.575™" 1.000 0.295™ -0.199 0.328" 0.209 0.126 -0.139 02587
Fs 0.123 -0.144 1.000 0.229* -0.174 0153 -0.152 -0.0686 0.131 0.298**
No of capsules . 6.665™ 34,850 7.191™ 1.000 -0.326" 298  -0.161 0.182 0.206* 0.807"
F, 8.067" 15 713* 1.291* 1.000 0.033 -0.316" 0.097 -0.004 -0.360" 0.803*
« F3 7.398™ -7.568% 0.807* 1.000 0.314"" 0222 -0.152 -0.046 -0.046 0.626™
Capsule lergth Fy 0010 -0.178 -0.021 -0.671** 1.000 0.029 0.186 -0.204 -0.014 -0.280
Fs -0.063 -0.131 -0.012 0.018 1.000 0.008 -0.040 0.083 0173 -0.128
Fi 0.037 0.104 -0.008 0.279* 1.000 ¢195 . D092 -0.099 0.252 0.118
seeds / capsule F, -1.210** 1.324* 1.32™ 25.506*" 0.004 1.000 -0.103 0.196 0.029 0.303"
F, -3.010™ -3.462* 0.031% -7.453* -0.014 1.000 0.179 -0.110 -0.229" -0.058
Es -2.050™ -5.700** 0.284* 12.708* 0.108 1.000 0.147 -0.078 0.155 0.351**
Testwt. (@) F, 0.056 -0.230 -0.00% -0.568™ 0.005 -0.066 1.000 0094 0.069 -0.191
F, 0.036 0.187 0.024 Q.239" -0.001 0.088 1.000 0.027 0.056 0.350**
Fs -0.067 0.028 -0.032 -0.101 -0.001 0.157 4.000 0.067 -0.263* -0.052
Oil content F. 0.074 -1.020™ 0.148 3337 -0.023 0.795 0.022 1.000 0.126 0.086
F, -0.692** -0.898* D.068 -0.248* 0.007 -0.305** 0.003 1.000 -0.149 -0.053
Fy -0.720" 0.699™ -0.038 -p.521" -0.002 0.418™ 0.015 1.000 0.232" 0.049
Harvest index F, 0.642* 6.075* 0.368** 16.25* 0.001 -0.223* 0.058 0.349* 1.000 D.487™
F, -0.637"" 4.297 -0.093 -7.233% -0.440™ 0.031 0.059 -0.207 1.000 -0.368*
Fs -0.282* -1.579™ 0.224 -0.095 0.033 3.239* -0.09 0.438*" 1.000 0.263"
Seed yietd/plant F, 0.562"" 9.687* 1114 51.759* -0.098 3.661" -0.123 g.277" 4122 1.000
F, 1.847%* 1.922" 0.287* 17.33* -0.040 0.869™ 0.115 -0.084  -1.070** 1.000
Fy 0.224 -1.159* 0.370™ 14,54 0.019 2.240* -0.014 0.038 0.952* 1.000
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Genetic variability, path analysis and correlation studies for yield and yield
contributing traits in niger, Guizotia abyssinica L. Cass.

Harshal E. Patil, M.M. Wakode and S.N. Deshmukh

Oilseeds Research Unit, Dr. Panjabrac Deshmukh Krishi Vidyapeeth, Akola-444 104, Maharashira
Abstract

The present investigation consisted of 12 genotypes and two checks i.e., PNS-6 and Phule karala was carried out
at Oilseeds Research Unit, Dr. Panjabrao Deshmukh Krishi Vidyapeeth., Akola. Analysis of variance indicated that
the presence of substantial amount of genetic variability in the genotypes for all the characters. The GCV and PCV
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were of high magnitude for net plot yield followed by five plantyield, days to 50% flowering, days to first flower and
plant height. The magnitude of PCV was higher than GCV for all the characters, suggesting the role of
environmental variance. The estimate of high heritability{bs) accompanied with high expected genetic advance for
five plant yield, days to first flower, days to 50% flowering, days to maturity, plant height (cm) and net plot yield
(g} indicating the presence of additive gene action in the expression of these traits. This suggests that such trait
can be improved by direct selection. Net piot yield was found to be significantly and positively correlated with
number of branches/plant, number of capsulesiplant, 1000 seed weight (gm) and five ptant yield (gm). Whereas it
was negatively correlated with number of plantsiplot, days to first flower, days to 50% flowering and days to
maturity. The traits such as number of plants/ ptot, days to first ftower, days to 50% flowering, days to maturity, 1000
seed weight and their significantly positive association with five plant yield was observed indicating that these are
the majoryield contributing characters in niger at genotypic as well as phenotypic levels. The path coefficient study
revealed that the characters viz., days to 50% flowering, plant height, number of branchesi/plaat, number of
capsutesiplant and 1000 seed weight {gm) had positive direct effect on net plot yield, whereas days to maturity and
germination count had negative direct effect on net ptat yteid. Thus for impraving the seed yield and developing
the high yielding genotypes of niger more emphasis should be given on the characters days to 50% flowering, days
to maturity, number of branches/ptant, number of capsules/plant and 1000 seed weight.

Key words: Niger, variability, path analysis, correfation
Introduction

Niger {Guizotia abyssinical.) is an important cilseed crop of tropical and subtropicat areas of the world. it contributes nearly
50% and 3% Ethiopian and Indian oilseed production, respectively (Bhandari ef a/,, 2008). Mostly grown in tribal areas in
India, it is considered as "lifeline of tribal agriculture and economy”. it has been an important crop as it has the potentially
to give sustainable yield under rainfed situation. 1t yields high quality edible oil with pleasant and nutty sweet taste. its
important is well known in human nutrition as it contains high amount of the essential unsaturated fatty acid, linoleic acid
{85%); high amount of cysteine, and has the ability to reduce blood cholesteroi.

The seed itself is edible with no antinutritiona! factors. In recent years, it has gained much economic importance in context
of inadequate oitseed production and due to its high export potential on account of being free from pesticide residues
(Nagaraj and Patit, 2004). Thus, for the improvement of this crop it is necessary to have knawledge about yield and yield
contributing traits in this crop for utilization in future breeding programme of niger. The association of various characters
with yield would provide criteria for indirect selection through component traits for improvement in yield. The path coefficient
analysis was also undertaken to understand the direct and indirect effects of various traits on seed yield.

Materials and methods

The malerial for present study consisted of 12 genotypes and two checks i.e., PNS-6 and Phule karala. Experimental
material was sown during July, 2007 in a Randomized Block Design with four replications at spacing of 30 x 10 cm. Each
plot comprised twelve rows, each of 4 meters row length. Five random plants were selected from the two central rows of
each plot to record observations on different quantitative characters. The various gquantitative characters studied viz.,
germination count/plot, number of plants/plot, days to first flower, days ta 50% fowering, days to maturity, ptant height (cm),
number of branches/plant, number of capsules/plant, 1000 seed weight (g}, five plant yield (g) and net plot yield (g). The
data obtained in respect of above characters were subjected to analysis of variance and calculation of variability
components (Fanse and Sukhatme, 1854). The path coefficient and correlation analysis was calculated as given by Dewey
and Lu {1959).

Results and discussion

Analysis of variance (Table 1} revealed highly significant differences amang the genotypes for all the characters under
study. This observation indicated the presence of substantial amount of genetic variability in the genotypes for all the
characters under study. While, looking to the estimates of GCV and PCV (Table 1) it was observed that the GCV and PCV
were of high magnitude for net plot vield followed by five plant yield, days to 50% flowering, days to first fiower and plant
height. The magnitude of PCV was higher than GCV for all the characters, suggesting the role of environmentat varience.
The characters viz., germination count and net plants per plot exhibited vary low GCV and PCV estimates suggesting the
narrow range of varation for these traits. These results are in agreement with the earlier findings of Patil (2003). The
estimate of high heritability(bs) accompanied with high expected genetic advance for five plant yield, days to first flower,
days to 50% flowering, days to maturity, plant height (cmj and net plot yield {gm) indicating the presence of additive gene
action in the expression of these traits. This suggests thai such trait can be improved by direct selection. These results are
in agreement with finding of Borole and Patii (1977). A low heritability with low genetic advance was cbserved for
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germinatian count, number of branches/plant, number of capsules/plant and 1000 seed weight {gm), suggesting that

environment had 2 major role in its expression.

Genotypic correlation were higher in magnitude than their respective phenotypic comrelations (Table 2) indicating that
selection for correlated characters could give a better response that would be expected on the basis of phenotypic
correlations, Thus, the present results are in agreement with Sahu and Patnaik {19281}, Goyal and Kumar {1985), Mathur
and Gupta (1983), Patil (2003) and Patil and Duhoon (2005}). Net plot yield was found to be significantly and positively
correlated with number of branches/plant, number of capsules/plant, 1000 seed weight (gm) and five plant yield (gm).
Whereas it was hegatively correiated with number of plants/plot, days to first flower, days to 50% flowering and days to
raturity. Similar kind of results were reported by Patil and Duhoon (2005). A genatypic as well as phenotypic coirelation
among the traits, number of piants/plot, days to first flower, days to 50% flowering, days to maturity, 1000 seed weight and
their positive association with five plant yield was observed indicating that these are the major yield contributing characters
in niger. A setection for these characters would possibly in getting a good genotype in this crop.

Table 1 Estimates of variability components in niger

Germination Nuﬁgﬁf; I,Of Days to Dggf/to Daysto Plant guamnbﬁr;f ;ur:blee;‘,of' Five plant 10\32. Sﬁted Met plot
Character countplot pplot first flower ﬂower?ng maturity height (cm) plgme P ali“ P! yield (gm} (gﬁ yyied [gm)
Phenotypic Vanance 1.868 0.838 8.656 10.223 5416 8.881 10.418 10.843 21.41 B.02 31.038
Gengtypic Variance 0.353 0.165 8.780 10.055 5.353 8.421 6.484 7.276 19.23 5.09 29.364
POV (%) 72397 9654 168.801 38212 22.779 143 986 0.499 14.863 2731 0.065 27925
GCV (%) -2.588 -0.374 16,149 36.966 22.301 129.437 0.193 5652 2.204 0.026 185.96
h? {Broad Sense} -0.036 -0.039 0.961 0.867 04979 0,899 0.387 0450 21411 0.404 0.858
Genetic Advance 0627 -03.248 2116 12.319 9626 22.221 0,563 3.576 (.807 Q211 84.072
Ger. Adv as % of Mean 0.137 -0.087 17.733 20.374 16923 16.447 B.311 10057 3.521 6,667 67.22

Tabte 2 Estimates of genotypes {above diagonat) and phenotypic {below diagonai) associafion in niger

Number of  Number of

- o .
Germirnatian Number of Days to first Days to 50%  Daysto  Plant height pranches/pla capsulesipla

Character Five plant 7000 seed

count/plot plants/plot flawer flowering maturity (cm) nt nt yield {gm)  weight (gm)
E;:r;inanon P .
countiglot 0.661 0.845 0.264 £.321 9.208 0.105 £.252 0.012 9,125 0.397
Number of a » x x
lante/piot -1.0324 0,082 0.377 0.601 0.425 0.016 0.134 -0.466 -0.855 0.231
1?5&'23" first 0.235 2.351 2315 0.364* 0.655% 0.251 0.128 0.155 0.023 0.736™
Days to 50% . . - . . "
Tomering £.532 0,482 0.745 0.707* 0.454 -0.201 216 0.269 0.835 £.23%
Days to maturity 1854 . 2345 2115 .2.526 -1.456" 0.747 06067 Q725" 07357 0653
Plant height (cm) 0,129 0.167 0.139 0.145 0720 0803 0.056 -0.085 0.082 0.352
Number of = x " . - .
branchesiplant -0.995 0.335 0425 0.393 -0.375 4.023 0.458 0456 0.564 G835
Number of *
capsdles/plant 0.231 0.112 0.221 0.324 0.012 0.235 0.458 0.023 0.458 0.567*
Five plant vi
etk 0.005 0.015 0125 0134 -0,050 0.003 0.009 0.017 0.079 0545
1000 seed . P
weight (g 0.112 -1.481 0.281 0.341 0.213 0.347 0.082 0.4M 0475 0.869
Net plot yield .
(gm) 5,125 0.8% 0,152 5,102 -0.309 0.284 9.096 -0.078 0.536 0.563

Residual effect = 0.258; *, ** Significant at 5% and 1% level, respectively

Path coefficient analysis based on genotypic and phenotypic correlation revealed aimost same pattern of direct influence
of different characters on five plant yield. The characters viz., days to 50% flowering, plant height, number of branches/plant,
number of capsulesfplant and 1000 seed weight (gm) had positive direct effect on net plot yield. Whereas days to maturity
and germination count had negative direct effect on net plot yield. However, it was also reported by Patil and Duhoon {2005)
and Sreedhar et al. (2005). The number of capsules/plant had positive indirect effects via days to maturity and nurnber of
branches/plant, Five plant yield had positive indirect effect on days to 50% flowering, days to maturity, number of
branches/plant, number of capsules/plant and 1000 seed weight. Thus for improving the seed vield and develaping the high
yielding genotypes of niger more emphasis should be given on the characters days to 50% flowering, days 1o maturity,
number of branches/plant, number of capsules/plant and 1000 seed weight.
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Evaluation of sunflower genotypes for self-compatibility over two seasons

M.K. Ghodke, F.S. Darade, V.N. Toprope, B.N. Aglave and S.N. Gir
QOilseeds Research Station, Marathwada Agricultural University, Latur-413 512, MS
Abstract

Forty six Sunflower (Helianthus annuus L) genotypes comprising inbreds, germpiasms, cms fines, populations,
restorers and hybrids were evaluated for self-compatibility during kharif and rabi seasons. Evaiuation was based
on percent seed set, autogamy, and self-compatibility under different treatment viz., cioth bag, cioth bag with hand
poilination and open pollination. Al genotypes, recorded higher seed set, autogamy, and self-compatibility during
rabi as compared to kharif season. In both the seasons hybrids were comparatively more self-compatible followed
by restorer, cms lines, inbreds, populations and germplasm. L-331 amongst the inbreds, LSH-46 amongst the
hybrids, RLW-5 amongst the restorers were with higher self-compatibility.

Kaywords: Sunflower, selff-compatibility, genotypes
Intreduction

Sunflower (Helfianthus annuus L.) is an important oilseed crop. It is cultivated because of its photo and thermo sensitive
nature, adaptability under wide range of scils, tolerant to conc.tions of water stress and high oil percentage etc. A wide
variability existed among sunflower for self fertility (Fick, 1978). Cross pollination in sunflower is aiso attributed to the self
incompatibility mechanism operating in the crop. The degree of incompatibility varies with genotypes, environmental factors,
location, pollination etc. (Robinsen, 1980). Hence self fedility of sunflower lines as well as hybrids is the most important
trait from the view point of breeding which is decisive factor for yield under less favorable weather conditions. In heterosis
breeding programme, development of inbred with high self-fertility is desirable as it is reflected in hybrid performance. The
present study aims to assess self fertility of sunflower genotypes over two seasons considering various parameters.

Materials and methods

Farty six sunflower genotypes comprising seven inbreds seven germplsms, eight CMS lines, ten restorer , nine populations
and five hybrids were evatuated in randomized block design at Qilseeds Research Station, Latur during Kharif and Rabi,
20Q7-08, Each genotype was sown in 3 rows of 4.5 m length with a spacing of 60 x 30 cm. the methad of sowing followed
was dibbling of 2-3 seeds/hill. The plant stand was maintained by thinning at 15 days after sowing. The recommended
dose of fertilizer 80:30:30 NPK kg/ha was applied. The cultural practices and plant protection measure undertaken
regularly. Under each treatment and each replication, 15 plants were randomly selected of which five were covered with
cloth bags soon after the appearance of ray florets to study autogamy, another five plants were covered with cioth bags
soon after the appearance of ray florets to study autogamy, another five plants were covered with cloth bags and hand
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ssltination was done by gently rubbing heads against the fiorets to study the self-compatibility and other 5 plants were left
fcr open pollination. Seed set percentage autogamy and self-compatiblity were calculated as per George ef af. (1980).

Tabte 1 Seed set, autogamy and self-compatibility per cent over two seasons in sunflower

— Seed set (%)

Genotype Cloth bag (.;,_Ilc;t:db;c%; Open polli Autogarmy (%) Self compatibility {%)
inbreds () Kharif Rabi Kharif Rabi Kharif Rabi Kharif Rabi Kharif Rabi
L-331 66.00 80.60 72.00 52.20 77.20 84.30 8540 95.60 93.50 g97.50
SP-19 63.10 77.60 81.10 78.20 86.00 83.60 73.20 92.80 94.40 83.50
Mean 53.60 68.00 56.60 7260 78.60 81.40 68.20 83.50 84.70 89.20
Mean O.5. &§0.80 - 6980 80.00 76.00 87.00
Germplasm {7} -

GP-39 52.80 55.30 78.90 85.00 86.30 90.60 59.80 61.00 $41.40 $3.80
GNPL-71 8330 72.30 68.70 76.30 80.80 81.00 84.70 89.20 85.20 94 20
Mean 40.30 65.10 64.30 72.50 81.30 83.40 4980 - 78190 78.00 86.90
Mean 0.5 52.70 68.40 82.40 63.8G 83.00
Poputations {9}

111 64.70 86.50 82.00 87.40 92.50 92.00 69.90 84.00 88.70 85.00
Marden {C) 52.00 66.90 71.00 74.80 7490 8§3.00 £5.40 80.70 94.80 90.10
Mean 43.00 65.40 66.20 73.30 7880 85.20 55.30 76.80 83.90 86.00
Mean O.S. 54.50 83.80 82 40 66.40 85.10
CMS lines (B}

DCMS-16 B 33.40 60.20 84.20 87.2¢ 34.40 93.30 35.40 64.50 89.20 93.40
7-1-B 77.10 78.20 81.60 §2.2¢ 89.20 89.60 86.40 87.30 91.50 91.70
3438 75.00 78.80 81.00 69.60 87.30 90.60 85.90 77.80 92.80 87.80
Mean 48.00 67.40 62 80 76.20 75.50 83.50 63.50 80.70 83.10 §1.30
Mean 0.8, 57.80 68.50 79.50 72.40 87.40
Restorers (10)

NER-1 B4.0D 77.50 90.50 80.60 03.60 91.30 90.00 84.00 96.70 88.30
RR-03 64.50 77.20 70.20 78.30 76.60 82.00 8420 94,80 9180 9540
RLW-5 23.60 38.30 7210 77.00 76.20 78.30 36.80 50.20 94.60 98.30
Mean 55.60 63.60 72.80 T4.40 84.60 86.40 65.70 73.70 85.80 86.00
Mean O §. 59 B0 7380 . 85.50 69.70 86.00
Hybrids {5}

LSH-44 53.50 B4.40 83.00 B6.G0 a2.00 88.40 58.10 95 .40 90.40 97.20
LSH-46 48.50 82.0G 84.70 87.30 87.10 88.90 5570 892.20 97 10 898.20
LSFH-35 {C) 47.20 62.0D 62.00 65.50 7280 . 7200 54.70 94.40 85.00 90.9D
Mean 47 60 80.00 78.80 80.80 87.20 85.70 54 50 93.30 90.30 94.30
Mean Q.S 63.80 79.80 86.40 73.80 92.30
Grand mean 48.10 68.30 68.60 75.00 B1.00 84.30 538 .50 81.00 84.40 89.00
SE + 4.59 5.05 1.71 1.86 222 1.72 2.00 1.85 3.69 1.80
CV. % 16,54 12.91 4.31 4.30 A4.75 3.54 5.82 3.95 7.58 3.51

Figures in parentheses indicates number of genotypes lested
Results and discussion

The differences due to genotypes and pollination methods were significant for seed set, autogamy and self-compatibility,
Seed set per cent was more in rabi season as compared to kharif season {Tabfe 1). Lower seed set per cent particutariy
during kharif season may be attributed to higher relative humidity, fow temperature, lawer solar radiation, low pollen
movement inside cloth bags. Among the pollination treatment, the mean seed set per cant was higher in open pollination
followed by cloth bag + hand pollination, and cloth bag in both the seasons. Per cent seed setis determined to large extend
by the population of pollinator in the vicinity of the crop {(Seetharam, 1982). In case of open pollinalion, higher seed set
could be due to pollen movement effected by insect pollinator. Helianthus species are obiigate and prefer alien pollen for
pollination and seed set, Whiie, in self pollination (Cloth bag) lower sead set was mainly due to lack of pollen transfer to
the stigmatic surface and self incompatibility nature. Goud et al. (2000) stated that foreign polien play significant role in
breaking the barriers of self incompatibility. Nasir and Syed {1992) have reported that bagging had detrimental effect on
seed set. Considering the mean per cent seed set across poffination methods and genotypes, hybrids registered refativety
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higher seed set followed by restorers, inbreds, cms lines, populations and germplasm in both the season. This could be
due to chances of carrying more number of self compatible alleles by a hybrids, compared to other genotypes.

Similar to seed set, the genotypes recorded highest autogamy in rabi (81.00%) compared {0 kharf season (58.50%)
suggesting the seasonal influence on autogamy. Similar observations were made by earlier workers (Robinson, 1980,
Swamy Gowda and Giriraj, 1989) In the present study genotypic differences and seasons influenced degree of autogamy
in the genotypes studied. Based on mean autcgamy over seasons was highest for inbreds (76.00%) followed by hybrids
(73.00%) , CMS lines (72.40%) restorers (69.70%), populations (66.40%) and germplasm {63.90%). A genotype is
considered as self fertile if it sets seed under bagging. George et al.( 1980) opined that this procedure does not reflect
potential self-pollination and therefore suggested o consider manual pollen fransfer in assessing self compatibility of
genotypes. In the present study self-compatibility was estimated for two pollination method viz., cloth bag with assisted
pollination and open pollination. The hybrids recorded higher self-compatibility followed by cms iines, inbreds, restorers,
poputation and germplasm across the poliination methods in both the season. Similar resuits were reporied by Swamy
Gowda and Giriraj (1989). In the present study amongst the inbreds L-331 (95.5), SP-19 (93.5), Morden (92.45) and
L-111(91.95), restorers RLW-5 (96.45), RR03 (93.50), NDR-1 (92.50), hybrids, LSH-46 (97 .67}, LSH-44 (93.80) germplasm
GP-39 {92.60) and cms tines 7-1-B (91.60), DCMS-16 B (91.30) were found to possess high degree of self-compatibility
and these lines could be utilized in heterosis breeding programme for development of seif fertile hybrids.
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Genetic variability in root traits and water use efficiency in R-lines,
inbreds, varieties and hybrids of sunflower, Helianthus annuus L.

T.K. Nagarathna, ¥.G. Shadakshari, K.T. Putturangaswamy, K.S. Jagadish, K, Karuna and K.N. Geetha

All India Coordinated Research Project on Sunflower, University of Agril. Sciences, GKVK, Bangalore-560 065, Karnataka
Abstract

To determine the genetic variability for root traits and to identify the genotypes with high water use efficiency
{WUE), 73 genotypes were screened by growing the plants in cement root structures. The results of the study
showed a wide genetic variability for different root traits, total drymatter {TDM) and 4"°C values. Some of the entries
like DRSF-118, GAUSUF-15 and $$-2038 showed better root system with high TDM. Among all the tested entries,
1B-17 and 1B-12 showed good root traits coupled with high TDM and low a*C.

Key words: Sunflower, water use efficiency, isotope discrimination
Introduction

Sunflower is predominantly grown as a rain fed crop. Although, this crop shows wide adaptability, the yield is affected by
both biotic and abiofic stresses. Drought ang high temperature are the two important abiotic constraints, which adversely
affect both vegetative and reproductive growth. Among all the abiotic stresses, water is the major limitation for growth and
yield (Angadi ef al., 1996). Under water limiting condition, crop productivity can be increased by improving some of the
relevant drought tolerant traits like water use efficiency (WUE), which is the amount of biomass produced per unit water
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used (Bindumadhava et al, 2005). For C, species like sunflower, measuring carbon isotope discrimination provides a
powerful means for improving WUE.

Carbon isotope discrimination is a measure of s"C/ &"C ratio in plants relative to the value of the same ratio in the air
(Fargubar et al., 1988). The proportion of °C in the dry matter of C; plants is fractionally less in the atmasphere, primarily
pecause C, species discriminate against a*C during photosynthesis. Hence, measuring »"*C carbon isotope is a surrogate
method to determine WUE. Hence, this experiment was conducted to identify and select the genotypes for drought tolerant
traits which are useful in developing hybrids to cultivate under drought.

Materials and methods

inthis study, 73 entries including R-lines, inbreds, varieties and hybrids of sunflower were screened for root traits and WUE.
As it is extremely difficult to extract the complete roots from the land grown plants, the plants were grown in cement root
struclures. Temporagy root structures of the dimension of 1.2 m height, 3 m wide and 18 m long were built using cement
blocks on the ground surface and red soil was filled completely up to a height of 105cm and compacted to mimic the natural
condition that prevailed in the actual field. Required amount of FYM and chemical fertilizers were applied and seeds were
sown as per the package of practice recommendations. Like in the field condition, watering was done immediately after
sowing and once the seedlings have emerged, thinning was carried out and the pfant populations maintained as per the
package. As and when required, watering was done and after 30 days of sowing earthing up was done with remaining half
of the desage of nitrogen. When the plants were at anthesis stage, the walls of the temporary root structures were
dismantled and with a flush of water, the soil surrounding the root system was removed. Once the plants were harvested
from the root structures, roots, leaves and stem were separated and measured for different traits. Accordingly, in the roots,
several root fraits iike root length, root volume etc., were measured. Leaf samples were dried and ground into a vety fine
nowder and analysed for »*°C content using Isotope Ratio Mass Spectrophotometer (IRGA).

Results and discussion

The resuits of the study indicated a wide genstic variability for root traits amang all the entries (Table 1). Most of the hybrids
showed deep root system. Root volume and root dry weight was more in many of the varieties with a mean of 133.17cc and
5551 g respectively. All the tested entries showed wide variability for imporlant traits like total dry matter (TDM) and a**C.
Based on the values, they were grouped as low and high root types, low and high TDM types (Table 2). Some of the entries
like RSFV-801-1, LSF-300, 1B-59, |B-94, 1B-61 showed better root growth and DRSF-118, GAUSUF-15 and $5-2038 had
deep root system as well as high TDM. Among all the entries tested, IB-17 and 1B-12 were found to be promising for high
root iraits, high TOM and low **C values (Table 3). The observed genetic variability helps in exploiting the desired traits to
use them as parents in breeding programmes to develop drought tolerant hybrids which can have sustainable productivity
even under water limiting conditions.

Table 1 Variability for root characteristics in different genotypes

Entries Root length (cm} Root volume (cg) Root dry weight (g}
Range Mean Range . Mean Range Mean
Hybrids 34.5-47 41.25 86.33-101.67 94.42 28.28-39.24 3386
R-lines 19.42 32.38 46.50-64.67 56.04 4.29-19.96 : 9.87
Inbreds 28-38.5 33.88 43.17-63 51.50 6.09-75.66 25.45
Varieties 31-42 37.88 98-206.50 13317 28.09-103.33 55.51

Table 2 Grouping of genotypes based on root traits, TDM and 2"°C values

Group Entries Mean
Low root types IB-87, PR1, 18-71, 1B-70, RHA-859, M-17R, R-297, 3376-R, R-265, B-54, RHA-272-1 487
RSFV-901-1, LSF-300, IB-59, |B-94, |B-46, IB-17, DRSF-118, 1B-12, DRSF-108, 1B-61,
High toot types  GAUSUF-15, 61.338
$S-2038
Low TOMtypes SI7ER, R-273, MRHA-, 870, RHA-272-1 1824, B-56,18:54, MR-1, 1B-69, 2:65, 18.61, 114628
. IB-61, PSFH-682, IB-12 TNAUSUF-7, GAUSUF-15, SS-2038, 18-94, SSH-6262, PAC-309, 95-C-2
H ’ v 1 ’ 1 1 3 1 ]
N TOM types 15 17 pRSF-118, R-348 323.92
Low 813C types IB-17, RSFV-90-1, IB-12, DRSF-102, MR-1, DRSF-118, 18-83 21.7927
High A13C types LSF-300, 1B-60, GAUSUF-15, I1B-59, R-298, 1883, DRSF-118, PAC-1091 24,1411

-51 -



J. Oilseeds Res., VoI, 26 (Special Issue), 2009

Table 3 Promising genotypes with high TOM, high root characters with low »°C values

. Root Volume Root Length  Root Dry weight A13C WUE
Entries  TDM (g) (cc) (cm) (@) (%) {u mol/mmol)

18-17 133 855 46.67 57.27 21.956 242

1B-12 278 95.50 36 44.97 21.673 2.58
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Genetic variability for yield and its components in sunflower, Helianthus
annuus L.
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Abstract

Sunflower genotypes consisting of 54 inbreds revealed considerable amount of variability for nine different
characters. The characters plant height, days to maturity, number of seeds/plant were less influenced by
environment compared to the remaining characters and showed a close correspondence between GCV and PCV,
The characters head diameter and humber of seeds/plant recorded high heritability with high genetic advance as
percent of mean,

Key words: Genetic variability, heritability, genetic advance.
Introduction

Sunflower (Helianthus annuus L} is an important oilseed crop cultivaled for its premier oil with manifold uses. Information
on variability and heritability of seed yield and its components is essential for crop improvement. Selection of superior
varieties will be possible only when adequate variability exists in the gene pool. Hence, an insight into the magnitude of
variability present in a gene pool of a crop species is of utmostimportance to the plant breeder for starting a effective plant
breeding programme. The coefficient of variation expressed in phenotypic and genotypic levels are used to compare the
variability observed among 54 inbreds for different characters.

Materials and methods

The experimental malerial consisting of 54 inbreds was grown during kharif 2005 in a Randomized Block Design with 3
replications at Directorale of oilseeds Research, Hyderabad. Each inbred line was grown in three rows of 4.5m length with
adistance of 60 x 30 cm between rows and plants respectively. Data were collected on ten randomly selected plants in each
genotype far nine yield and yield attributing characters like plant height, days to 50% flowering, days to maturity, head
diameter, number of leaves/plant number of seeds/plant, 100 seed weight, seed yield/plant and oil content (%). The
phenotypic and genotypic coefficients of variation were calculated as per Burton {1952). Heritability and expected genetic
advance were estimated according to Johnson et af. (1955}, Allard (1960) and Fatima et a/. (2005).

Results and discussion

The analysis of variance revealed highly significant differences among the genotypes for nine characters studied which
indicated the presence of considerable amount of diversity in the material selected. The range of variation was maximum
for plant height, head diameter and number of seeds/plant. It indicated that there is a better scope for setection and
improvement for these characters and was confirmed through phenctypic and genotypic coefficient of variations. The

-52 -



J. Qilseeds Res., Vol 26 (Special issue), 2009

magnitude of variation was maximum for days 1o 50% flowering, days to maturity, 100 seed weight, seed yield/plant and
oii content (Table 1}. In general, PCV values were marginally higher than GCV values. The characters studied inthe present
investigation showed high to low PCV and GCV values. These results are in accordance with the results of Sujatha et al.
{2002), Fatima Sultana et al. (2005) and Janamma ef al. {2008). High ievels of PCY and GCV were abtained for number
of seeds/plant and the plant height. These results are in agreement with the report by Sujatha ef af, {2002) and Janamma
et al. (2008). However, low values were obtained for days to maturity and 100 seed weight as reported earlier by Rac et
al. {2003), Sujatha etal. {(2002) and Janamma et al. (2008). However, high variance values alone are not the determining
factors of the expected progress that could be made in respect of quantitative traits (Falconer, 1981). It was suggested that
the GCV together with the high heritability estimate would give a better picture of the extent of genelic gain to be expected
under selection. in the present investigation, all the characters expressed moderate 1o high heritability estimates ranging
from 64.21 to 85.35%. The highest heritability was recorded by number of seeds/plant followed by head diameter and plant
height. Genelic advance was highest for number of seeds followed by plant height while Genetic advance as per cent of
mean was highest for seed yield followed by head diameter and rest of the characters recorded medium 1o low genetic
advance as per cent & mean. The variability and genefic advance as per cent mean was higher for the characters viz.,
number of seeds/plant and plant height, While, high heritability coupled with high genetic advance as per cent of mean was
noticed for the same characters viz., number of seeds/plant and head diameter, suggesting the presence of additive gene
action controlling these traits. Similar results were reported by Sujatha ef af. (2002), and Janamma et al. {2008). [n the
remaining characters heritability is moderate and genetic advance as per cent of mean is moderate to low, indicates that
environment influence is high in these traits. The expression of such traits is unstable and breeder should not rely on the
estimates of heritability alone.

Table 1 Estimates of variability, heritability and genetic advance in 54 inbreds of sunflower

Character . Range Phepotypic Ger'{otypic PCV GCV  Heritability broad  Genetic GA as
Min. Max. variance variance (%) {%) sense (h?) Advance Per cent mean

Plant height (cm} 68.0 162.6 736.78 634.63 22.72 2t1.08 86.13 48.17 40.33
Days to 50% flowering  49.0 63.0 1285 9.79 61.53 541 77.39 5.67 9.81
Days to maturity 83.0 §9.0 7.35 5.54 294 255 75.37 4.21 4.57
Head diamester {cm} 8.0 2670 21.51 -19.70 27.44 26.26 91,58 8.76 51.86
No. of leaves/piant 18.0 32.0 24.08 18.41 20.66 18.06 76.45 7.72 3254
No. of seeds/piant 406 11800 3232956 1082834 2499 24 .41 95.35 353.21 49,10
100 Seed weight 36 7.6 1.24 0.89 21.11 18.10 73.55 1.66 31,99
Seed yield/plant 19.4 487 95.19 80.71 29.79 27.43 84.78 17.05 52.06
Qil content 2659 4550 3438 22.07 15.96 12.79 64.21 7.76 21.13
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Genetic variability and association of yield and its components in foria,
Brassica rapa L. var. toria germplasm

8.5. Dash and Anil Pandey

Department of Plant Breeding (Qilseeds}, TCA, RAU, Pusa, Dholi, Samastipur, Bihar
Abstract ’

Toria {Brassica rapa L. Var., toria} as catch crop requires high yieiding genotypes. Amongst 50 germplasm
evaluated in RBD during rabi 2006-07 at Dholi. Considerable range of genetic variability was ohserved for all the
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fourteen characters. The traits like secondary branches/plant (SBP), harvest index (HI), leaf area index (LA} were
the most important component traits as they exhibited positive association with seed yield. High heritability with
high and medium genetic gain for SBH and H, LAI, respectively could be utilized in selection breeding programme.

Keywords: Genetic variability, toria, GCV, PCV
introduction

Amaong the different/species of crop Brassica, toria (Brassica rapa L. var., toria) is grown predominantly as catch crop
between khanf (Rice/Maize) and rabi (wheat) cereals. Commercial cultivation of toria is pessible only through high yielding
genotypes. Improvement through selection is an impaortant eriterion which depends upon the nature and amount of genetic
variability present in the base material as well as the extent to which the desirable traits are heritable and associated with
each other.

Materials and methods

The experimental material consisted of 50 genotypes of Indian rape (Brassica rapa L. var ., toria), from different geographical
regions of India. The material was evaluated during rabi 2008-07 at Tirhut College of Agricuiture, Dholi in a Randomized
Block Design with three replications. Recommended agronomical practices were followed to raise a good crop.
Observations were recorded on 5 randomly selected plants in each replication of genotypes for 14 characters namely, days
to. 1% flower open (DFFQ), days to cessation of flowering (DCF), days to maturity (DM), plant height (cm) (PH), leaf area
index (LA, specific leaf weight (g/cm2) (SLW), primary branches/plant (PBP), secondary branches/plant (SBP), total
siligua/plant (TSP), siliqua length (SL), seeds/siliqua (SS), thousand seed weight (TSW), seed yield/plant {g) (SYP} and
harvest index (%) {H}}. The data was subjected lo statistical and biometrical analyses, to estimate the phenotypic and
genotypic correlation coefficients, (Kempthorne, 1957), genotypic and phenotypic coefficients of variation (GCV/PCV)
(Burton, 1952), heritability in broad sense (Burton and Devane, 1953) and genetic advance as per cent of mean (Johnson
et ar'., 1955).

Results and discussion

The analysis of variance exhibited considerable range of variability among the genotypes for all the fourteen characters,
reflecting genetic worth of the genotypes under study. The magnitude of phenotypic coefficient of variation was higher than
genotypic coefficient of variation for all the characters under the study indicating low to high influence of environment. These
observations were in accordance with the earlier reports of and Brar et al. (2007) for SYP. High GCV and PCV suggesting
substantial amount of genetic variability were observed for LAl and SBP. High heritability (broad sense) eslimates were
observed for SBP, LAl SLW, SYP and HI. Leaf area index and secondary branches/plant with high GCV and PCV, high
heritability coupled with high genetic advance as per cent of mean indicated greater contribution of genetic component
suggesting utilization of these components in selection breeding programme. Seed yield/plant exhibited positive significant
association with TSP, HI. PBP, LA, SBP and TSW. Flowering and maturity characteristics (DFFQ, DCF and DM}, which
had important role in toria plant type development, were positively assaciated with each other. Amongst important
component traits significant positive correlation between LAl and SBP, LAl and SBP, L Al and TSP, TSP and PBP, PBF and
SBP, HI and PBP, Hi and TSP, where as negative significant association between LAl and SLW, TSW and SBP were
noticed. Secondary branches/plant, harvest index, leaf area index exhibited positive significant association with seed
yield/plant and alsc recorded high heritability with high {for SBP) and medium (for Hl and LAl) genetic gain and could be
utilized in a imprevement of toria by selection programme.,

Table 1 Genetic parameters for fourteen characters in toria (Brassica rapa l.. var. toria)

Characters Genotyp!c poefﬁcient of Phenotyplc_coefﬁciem of Heritability Genetic advance as per
variation (%) variation {%) (broad sense) cent_of mean
Days to 1 flower open 8.37 10.04 69.09 14.37
Days o cessation of flowering (full bloam) 4.06 5.80 49.09 5.88
Days to maturity 6.16 7.79 62.49 ] 10.03
Leaf area index (cm?) 26.81 28.39 89,23 52.18
Specific leaf weight (g/cm?) 23.91 25.44 8B.35 44 29
Plant height {cm) 6.93 9.91 48 88 9.98
Primary branches/plant 11.09 13.52 67.20 18.74
Secondary branches/plant . 33.53 35.04 g1.55 66.08
Total siliqua/plant 17.37 20.21 73.82 30.73
Siliqua length (cm) 532 7.40 51.76 7.89
Seeds! siliqua - ' B8.78 13.03 4539 12.18
1000 seed weight (g) B.07 9.58 71.34 14,05
Harvest Index (%) 16,68 18.50 81.28 30.97
Sead yieldipiant (g) 16.66 18.09 B4.76 31.59
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Tabie 2 Genotypic and phenotypic correlation coefficient for yield and its component traits in 50 genotypes of toria

D:::tto Days o Days 10 A’ia; Splggifﬂc Pl_ant Primary Secondary Tptal Siliqua Seeds/ 1000- Harvest Seed

Characters fower cessation maturity Index  weight height branches branches! siliqua/ length siliqua seed wi. Index (%) yield!
open of flower €  (glen?) (cm) Iplant plant plant {cm) [€e)] plant (g)

Days to 1st 1.0000 0.4214 06215 00273 04656 02372 04578 00129 01841 -0.2894 (.0916 -0.2550 -0.2009 0.0002
flower open 1.0000 0.3113™ 0.3587* 0.0415 01381 0.1434 0.3107™ 0.015¢ 01326 -00246 0.0422 -01533 -0.1237 0.0443
Days o 1.0000 08211 04820 -Q.0719 02165 01317 01302 0.0769 01058 00619 -0.0690 -0.1548 -0.0728
ﬁzizart!on of 1.0000 0.4944* 0.2678™ -0.0912 -0.0042 0.0294 00728 00431 00375 00519 -00256 -0.0568 -0.0547

Days to maturity 1.0000 01559 -0.0455 0.3496 0.0972 -0.0643 0.2372 01635 0.0941 {1249 -0.1603 0.0091

1.0000 0.1195 -0.0173 02202 0.0894 -0.0597 0.1921* 00622 -0.0019 0.0689 -0.1390 -0.0018

Leaf area index - 1.0000 -0.4433 00425 -0.0256 04238 02158 0.0403 -0.0466 -0.1339 0.1692 0.2602
cm2
em2) 1.0000 -0.4064** 00551 -00280 0.3883** 0.2020** 00863 -0.0227 -0.1281 0.1626* 0.2282**
Specific leaf 1.0000 -01002 0.0552 -02414 -01556 -0.2659 -0.3535 0.1352 00189 -0.1844
weight {g/cm2)

1.0800 -0.0502 0.0671 -0.2210*" -0.1102 -0.2113*~ -0.1737* 01380 00003 -0.1642"
Plant height 1.0000 -0.0232 -0.0901 01268 03480 0.3326 -0.0271 -0.1707 0.0516
cm
ferm) 1.0000 -0.0302 -0.0817 01316 0.2317** 0.1074 00643 -0.1206 0.0835
Primary 1.0000 0.0160 0.3248 -01832 00655 -0.0796 0.1843 0.4021

branches/plant
1.0000 0.0165 0.2845** -0.0608 0.0215 -0.0716 0.0969 033t7*

Secondary
pranches/piant

1.0000 0.4398 -02807 -0.1107 -0.5015 -0.0523 02125
1.0000 0.3809** -0.2189* -0.0570 -0.4235* -0.0698 0.1910"

Total 1.0000 -0.2941 -D.1508 -0.1918 0.1908 06404
siliqua/plant

1.0000 -0.1379 -0.0500 -0.1493 0.1952** 0.5808™
Siliqua fength 1.0000 Q5689 0.0802 (.C125 -0.2065
(cm)

1.0000 02163™ 00616 0.0446 -0.0855
Seeds/siliqua 1.0000 -0.2758 -0.4786 -0.0613

1.000¢ -0.1725" -0.2748™ -0.0373

1000 seed
weight (g)

1.0000 0.1085 0.1625
1.0000 00771 0.1702*

Harvest Index
(%)

10000 05520
1.0000 0.4732™

Fo 0 + I v T = SR > T * B ¢ I ~ N v S + N > M o S /5 S » N > N N # I v N #» S v SN ¢ S« Y #% B « I > S = B 49

Seed yield/plant 1.0000
@ 1.0000
*,** = Sipnificant at 5% and 1% leve, respectively
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Genetic variability and character association in Indian mustard, Brassica
juncea (L.) Czern and Coss.
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Abstract ' |

An experiment comprising 28 genotypes (7 parents + 21 F,s) of Indian mustard was conducted in order to generate
the information regarding various genetic parameters for enhancing seed yield through selection. Seed yieid had
positively significant correlation with number of primary branches, length of main raceme, humber of siliquae on
main raceme, number of seeds/siliquae, seed size and oil content. High heritability estimates were observed for
aimost all the characters. The value of genetic advarnice as per cent over mean was high for length of main raceme,
numberof siliquae on main raceme, seed yield, seed size, number of seeds/siliquae, and low for days to flowering,
plant height, number of primary branches and oil content. Therefore, due emphasis may be given on these
characters while selecting superior genotypes in Indian mustard.

Key words : Correlation, genetic variability, genetic advance, heritability and Indian mustard
Introduction

Rapeseed-mustard is an important group of oil seed crops in the world. The low erucic acid and low glucosineclate mustard
ol is widely used as cocking oil in whole world as well as in our country. Genetic variability is pre-requisite for improving
any crop plant. The information about the nature and extent of variation coupled with the knowledge of characters
association are helpful for improving the seed yield through seiection. Heritability and genetic advance of seed yieid and
its components help to assess the genetic gain that can be obtained by selection. Hence, present study was under taken
to know the heritability, genetic advance and inter character association between seed yield and its component characters.

Materials ana nethods

The present investigation was carried out using 28 genotypes (7 parents + 21 F,s) of Indian mustard. The material was
grown at oil seeds Research Farm of C.S.A_ University of Agricutiure and Technology, Kanpur in Randomized Block Design
with three replication in fwo rows of 5 meter length having an inter and intra row spacing of 45 x 15 cm, respectively.
Observations were recorded on 5 randomly taken plants from parents and F,s in each replication for days to flowering, plant
height (cm), number of primary branches, length of main raceme {(cmj), number of siliquae on main raceme, number of
seeds/siliquae, seed size, oil content (%) and seed yield/plant {g). Genotypic and phenotypic coefficient of variances were
estimated based on the formulae given by Burton (1952)and heritability and genetic advance were calculated according
to Lush (1949). Character associations were estimated by the formulae of Al-Jibouri et al. (1958).

Results and discussion

Highly significant differences were recorded among the genotypes for all the characters indicating sufficient variabilty
among the genotypes. The maximum variability was observed for plant height, days to flowering, number of primary
branches, number of siliquae on main raceme, seed size and seed yield/plant. Heritability in broad sense includes additive
and non-additive gene effects. Heritable variation can be estimated with greater degree of accuracy when heritability is
studied along with genetic advance. A high heritability coupled with high genetic advance gives mast effective criteria for
selection. The estimates of heritability and genetic advance are presented in (Table 1). The high heritability was observed
for characters seed size, plant height, seed yield/plant, length of main raceme and number of siliquae on main raceme,
moderate value for oil content, days to flowering and number of seed/siliqguae. The genetic advance as per cent over mean
was estimated. High values were found for seed size, number of seeds/siliquae and seed yield/plant. Moderate estimates
were observed for Jength of main raceme and number of siliquae on main raceme. Low estimates were observed for number
of primary branches, plant height, days to flowering and oi! content, hence there ts a scope for improving seed yield/plant
through simple selection scheme. Similar findings were reported by Prasad et al. (2001), Swarnkar ef af. (2002) and Singh
et al. (2003).

Estimates of phenotypic and genotypic carrelation coefficients are presented in (Table 2). Positive and signifmal"t
cotrefations were observed between character combinations viz., number of primary branches with length of main raceme.
number of seed/siliquae, seed size, oil content and seed yield/plant; length of main raceme with number of siliquae on main

- 56 -



J. Qilseads Res., Vol 26 {Special issue), 200%

raceme, number of seeds/siliquae, seed size, oil content and seed yield for plant, number of siliquae on main raceme with
seed size and seed yield/plant, number of seeds/siliquae with seed size, oil content and seed yield plant, seed size with
oil content and seed yield/ptant, oil content with seed yield/plant.

Significant phenotypic correlation was observed between characler combination viz., seed yield/plant with oil content, seed
size, number of seed/siliquae, length of main raceme and number of primary branches, oil content with seed size, number
of seeds/siliquae and length of main raceme, seed size with number of seed/siliguae and number of primary branches,
number of seeds/siliqguae with length of main raceme and number of primary branches and number of siliquae on main
raceme with length of main raceme. These results are similar to earlier findings of Ghosh and Gulati (2001) and Singh
{2003},

Table 1 Genetic parameters in Indian mustard
-

Genetic advance in

Characters Range Mean + SE  GCV PCV Heritability (%) G.A. % of mean
Days to flowering 80.33-84.00 82.34£0.37 1.61 2.31 1533 = 2.40 2.97
Plant height 170.25-192.81 180.27£0.31 371 4.41 48.41 9.52 5.20
No. of primary branches 9.33-11.33 10.531062 339 10.30 476 [$R}} B8.21
Length of main raceme 45.56-56.25 51481059 8.43 9.20 34.66 7.1 13.60
No. of siliquae on main raceme 45.67-59.00 51621078 8.04 10.36 32.09 5.95 11.50
No. of seeds/siliquae 13.00-16.67 1467079 7.16 9.13 11.95 2.46 15.87
Seed size 3.81-5.90 5.19+37 13.56 14.29 62.06 0.91 17.10
Oil content 35.51-41.19 40.43133 1.33 1.89 15.56 0.91 2.26
Seed yield/plant 30.24-40.28 36.09159 9.90 11.31 40.51 5.41 14.54

Table 2 Genotypic (upper diagonal) and phenotypic {lower diagonal) correlation coefficient for quantitative characters in
indian mustard

- Daysto Plant & af  Length of No. of siliqua No. of Seed il Seed yield/
Characters ﬂowyelering height b,?:rr:r:;?gs r;g::_: e ?:c':r:lg seeds/siliquae size content plant
Days to flowering ph'g 0363 -0.370 0.103 Q170 -0.051 -0.358  Q.154 Q.27
Plant height 0.221 phig 0.193 0.199 0.027 0.247 0.305 0.333 0.296
No. of primary branches -0.237 0.148  phig 0.633™ 0.123 0.776** 0.747" 0.544™ 0.898™
Length of main raceme 0018 0183 0337 ph'g 0.720* 0.585* 0.494* Q708™ Q675"
No. of siliqua on main raceme -0.114 0.038 0.241 0.459** ph'g 0.158 0.402* 0.372 0.541*
No. of seeds/siliquae -0.008 0.243 0.395" 0.414~ 0.180 ph'g 0.2t 0.782* 0.853™
Seed size -0.170 0.288 (.425" 0.364 0.227 0.439" ph'g 0.715™ 0.959*
Qil content 0059 0.253 0172 0.439" 0.222 0.509* 0.424* phg 0.786**
Seed yield/plant -0.128 0.153  0.385" Q477" 0.368 0.583" 0.632** 0.532* ph'g

LTS

. significant at 5% and 1% level, respectively
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Abstract

A half diallel analysis involving 7 parents and their 21 F,s for seed yield and yield contributing tharacters in Indian
mustard {Brassica juncea (L) Czern & Coss. was made to derive the information on general and specific combining
ability effects. The generals and specific combing ability variance were highly significant for all traits except sca
variance for days to maturity, plant height, length of main raceme and number of secondary branches/plant. The
estimates of general combining ability indicated that promising general combiners were Pusa Bahar, Ashirwad and
Durgamani for days to flowering, Varuna, Pusa Bhar and Ashirwad for earliness; Pusa Bahar, Arawali, Ashirwad
and Durgamini for plant height, Varuna, RH30 and Maya for length of main raceme; Varuna and Maya for more
number of siliquae/plant; Maya, Pusa Bahar and Varuna for number of secondary branches/plant. Varuna and Maya
for high oil content; Varuna, RH30 and Maya for more test weight and Varuna, Pusa Bahar, Maya and RH30 for
higher seed yield/plant. Out of 21 crosses 5 hybrid viz., Varuna x Maya, Varuna x Pusa Bahar, Pusa Bahar x RH30,
Varuna x Ashirwad and Varuna x RH30 were recorded desirable specific combiners ability processing greater mean
values in comparison of economic parents, Varuna for seed yield/plant. The above study suggested that these
lines/crosses can be successfully utilized for improving particular character in Brassica.

Key words: Brassica, combining ability, character, general combining ability, Indian mustard. specific combining ability
Introduction

India is one of the major contributor in the global vil seeds/vegetable oils economy. in India vegetable cil sector is very
complex comprising many stake holders with diverse interests. India has the largest area in groundnut, rapeseed mustard,
sesame, safflower and castor in the world. The crop is grown in sub tropicat and tropical countries. Its total production in
the word is 27.5 m. tonnes from 19.40 m. ha (2006-2007). The major rapeseed mustard producing countries are Canada,
China, Germany and France. India with 6.85 million hectares and 8.36 m. tonnes of production ranks second in
rapeseed-mustard scenario of the world 2007 by (Damodaram and Hegde, 2007). The average yield of these crops in India
varies from 900 to 1,150 kg/ha. Rajasthan is the largest producer of rapeseed-mustard, followed by Uttar Pradesh, Haryana,
Madhya Pradesh, West Bengal, Gujarat and Assam. Other states with minor production are Orissa and Bihar. Rapeseed
and mustard crops are also grown in northern and north states of the country; there has been tfremendous increase in area
and production of rapeseed-mustard during the last two decades mainly in Rajasthan, Haryana, West Bengal and Gujarat.

Materials and methods

The experimental material comprised of seven parents and their 21 straight F, hybrids of indian mustard was grown in
Randomized Complete Block Design with three replication during rabi 2007-2008 at Qilseeds Research Farm of the
University. The seven parents (Varuna, Pusa Bahar, Maya, RH-30, Aravali, Durgamani and Ashirwad) and their F, hybrids
were planted individual in two rows of 5 m length having an inter and intra row spacing of 45 x 15 cm, respectively.
Observations were recorded on 5 randomly taken plants from parents and F, in each replication for days to flowering, days
to maturity, plant height (cm), length of main raceme (cm), number of siliqua/plant, number of secondary branches/plant,
1000-seed weight (gms), oil content (%) and seed yield/plant (gms). Oil content was estimated using NMR method.
Combining ability analysis was carried out by the method suggested by (Griffing, 1956) Method-2, Medel-1.

Resuits and discussion

Analysis of variance for combining ability (Table 1) revealed that both general combining ability (gca) and specific combining
ability (sca) mean sum of sguares were highly significant for all the characters, except length of main raceme, number of
seeds/siliqua and seed yield/plant, whereas general combining ability {(gca) mean squares were significant. Relative
magnitude of both general combining ability {gca) mean of squares and estimates were higher than specific combining
ability (sca) mean squares and estimates for almost all the characlers studied indicating the predominant role of additive
gene action. The values of average degree of dominance ( osca/ agca) 0.5 were also observed less than one or closeé to
unity for all the characters reflecting predominant role of additive gene action in the expression of these characters. Similar
findings were reported by (Rao and Gulati, 2001). The general combining ability effects of the parents (Table 2) revealed
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that the parents with good per se performance were also proved to be good general combiner for yield and its attributing
traits.

General combining ability: The promising combiners based on significant per se performance and gea effect for earfiness
were Ashirwad, Durgamani and Pusa Bahar for days to flowering Pusa Bhar, Ashirwad and Varuna for days to maturity and
dwarfness. The best combiners were Pusa Bahar, Arawali, Durgamani and Ashirwad for length of main raceme/plant,
varuna, Pusa Bhar, RH30 and Maya for comparatively high seed yield per plant; Maya, Varuna and Pusa Bahar for number
of secondary branches/plant; Varuna, Maya and RH30 for test weight; Varuna and Maya for high percentage of oil were
most desirable combiners in F, generation. Varuna Pusa Bahar, RH30, Maya and Ashirwad appeared to be good general
cambines for number of characters.

The good general combiner parents had fixable components of variance like additive and additive x additive epitasis
component, therefore, parant Vauran, Maya and Pusa Bahar may be utilized for further hybridization programme as a donor
parent forimproving the yield and its components traits in Indian Mustard. These findings confirm the earlier results reported
by (Singh and Dixit, 2006) and {Singh et al., 2006). ’

Table 1 ANOVA for combining ability for nine characters in Indian mustard

Source of dFf Days_to Days ‘to Plgnt Ler?f‘gir; of - No. of No. of secondary Oit Tgst ) Seed
variation flowering  maturity height raceme siliquae/plant branches/plant  content weight vyield/plant
GCA 06 2977 2587  366.84* 11558 213442 06.61** 02.58** 00.74™ 37.28"
SCA 21 10.60* . 01.77 05.20 06.64 120.60" 00.89™ 00.57 00.10™ 05.38"
Error 54 01.03 D1.28 10.25 04.15 43.03 00.68 00.26 00.01 01.593
52 goa 03.13 03.04 3962 12.38 232.38 00.68 00.26 00.08 03493
32 sca 09.57 00.49 -05.05 02.49 77.57 00.32 00.31 00.09 03.45
GPR 00.25 00.93 01.07 00.91 00.86 00.67 00.46 00.47 00.69

* ** Significant at 5% and 1% levels, respectively
Table 2 Estimates of GCA effect and per se of the parents for nine characters in Indian mustard

Days to

Parent flowering Days to maturity Plant height Length of main raceme No, of siliquae/plant
GCA effect  perse GCAeffect perse  GCAeffect  perse GCA effect  perse GCA effect  perse
Varuna 0.23 80 67 0.04 131.00 -0.20 186.32 5.59* 53.28 22.94™ 349.33
Pusa Bahar -0.03 80.00 -3.30™ 126.00 521 157.05 -00.70" 38.87 -01.98 306.33
Maya -0.10 82.00 0.41™ 132.00 4.78* 175.61 4.28* 52,72 19.65™ 341.67
RH30 3.4 8567 Q.56 13267 1223 190.56 -00.23 40,63 07.72 297.33
Aravait .42« 83.33 1.63* 135.33 -3.90* 157.07 -03.26% 33.90 -15.65™ 282.67
Durgamani -1.25™ 76.67 1,75 135.67 03.95*" 156.57 -03.43* 36.85 -13.80™ 290.00
Ashirwad -2.82 73.687 -1.37 126.00 -3.74™ 157 .41 -L2. 15 3857 -03.43 286 .67
X 8029 131.10 165.7% 4213 309.15
SE (gi) £ 0.10 0.12 0.98 00.40 04.10
SElgi-gi+ 022 0.28 2.28 00.92 09.56
Parent No. of secondary branches /plant Qil content Test weight Seed yield /plant
R GCA effect per se GCA effect  perse GCA effect __perse GCA affect _perse
Varuna 0.63* 20.00 0.58 41.32 579 O.41* 361 35.90
Pusa Bahar 0.15* 17.67 -0.28 36.00 4.87 0.04" 085 30.43
Maya 1.30™ 183.67 0.53 30.83 5.26 D.24* D.64*" 30.83
RH30 Qg1 16.33 -0.31 37.99 5.21 0.Q5* 0.27 31.30
Aravali -0,.55% 16.00 027 3904 4,86 016" -1.38" 26.00
Durgamani -1.40™ 1500 -0.25 39.00 4 44 0,32 281" 2557
Ashirwad -0.14* 16.57 -0.04 38.61 4.28 +0.30 «1.38* 7.27
x : 17.19 39.26 4.93 29.61
SE {(gi} + 0.06 244 .001 018
SEigi-g)s 0.15 0.07 0.003 0.43

", ** Significant at 5% and 1% level, respectively

Specific combining ability: Analysis of specific combining ability is an important parameter for judging the specific
Combinations for exploiting it through heterotic breeding programme. The good specific cross combinations are isolated for
their sca performance presented in Table 3. A Scooping of the table revealed that the £, crosses, Varuna x Ashirwad, Pusa
Bahar x Arawali and Maya x Arawlai for early flowering; Pusa Bhar x Maya and Pusa Bahar x RH30 for early maturity, Pusa
Bahar, and Varuna x Durgamani for dwarfness; Varuna x Pusa Bhar, Durgamani x Ashirwad, Arawali x Ashriwad and
Varuna x Arawali for greater length of main raceme; Varuna x Pusa Bhar, Arawali x Dugamani and Pusa Bhar x Maya for
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more number of siliquae/plant; Varuna x Maya, Maya x RH3Q, Arawali x Ashirwad and Pusa Bhar x Ashirwad for more
number of secondary branches/plant; Maya x RH30, Arawaali x Durgamani, Varuna x Maya, and Maya x Ashirwad for high
oil content, Maya x Ashirwad, Pusa Bhar x Arawali, Varuna x Maya and Pusa Bahar x Ashriwad for greater test weight ang
Varuna x Maya, Pusa Bahar x RH30 and Varuna x Ashirwad for more seed yield/plant were the best specific combiners,

Table 3 Estimates of sca effects and mean performance for nine characters in Indian mustard

No. of

Days to . ) Length of main No. of . Seed
Varuna x Pusa flowering Days to maturity - Plant height ratems silquaelplant br:i(c;gzg?p?;m Qi content  Test weight yield/nlant
Bahar
sca sca sca sca sca scd sca sca sca
effect Mean effect Mean effect Mean effect Mean effect Mean effect Mean effect Mean effect Mean affect Mean

;::;a"msa 44 7533 045 12767 -007 16037 6.88° 5351 2840 35700 032 1833 052 4148 DAC™ 505 103 3733
Varuna x Maya  -1.04 7567 001 13067 188 17230 -025 5145 -219 34833 119" 21.00 0.94*" 4241 039 535 4.24™ 40.33
Varuna x RHIG 219 8233 -0.81 13000 -314 17475 086 46235 -348 31967 -018 1833 0.13 4076 -007* 570 055 3627
Varuna x Aravali -2.56* 7467 012 13200 120 16286 174 4591 -8.56 30667 -D.62 17.33 -0.63* 40.04 -006* 550 098 3507

gi:;?ﬂ;m 056 7500 101 43300 -2.80 15990 -552 38.47 -13.75 30333 -1.10* 1600 026 40.95 0.21* 561 -304 2980
X:;:'::a; 385" 7033 021 12852 122 16343 -274 4253 888 33633 -069 1767 -001 40.53 0.19™ 560 256 3663
Pusa Bahar » -

Maya 056 7000 -1.25 12633 -223 16310 -126 4008 1042 23600 034 1957 000 40.72 003" 549 160 3173
Pusa Bahar x . . —

Riiag 427 7587 140 12633 343 17631 G621 41.04 1090 287.33 031 1833 027 3964 023 567 370 IBE7
Pusa Bahar x -

o 430%™ 7267 181 127.00 -1.11 15363 -1.44 3636 -19.31 271.00 -047 17.00 -0.21 39.20 044 557 251 3393
Pusa Bahar x .

Ourgaman 070 7600 -002 128.00 -262 15407 -082 3681 -1416 270.00 005 1567 021 3064 056" 477 099 3107
z::x’}:g'a” 174" 7567 119 127.00 -064 15626 -0.78 3813 114 278.80 112’ 1900 0.00 39.29 0.35" 534 -049 30.83

May = RH30 -3.81™ 7600 0.82 13200 -2.31 18056 1.30 47.20 747 303.67 116" 2033 1.70™ 4188 -003™ 551 -044 3230
May x Aravali  -3.88*" 73.00 -025 132.00 141 16815 086 4373 160 32233 Q.38 1800 (.32 4054 Q05" 5384 196 1

May x Dugamani _yoc. 7333 169 13067 003 16672 -1.90 40.80 -1.12 31033 0.0 18.67 -110% 39.14 0.10" 528 050 30.37

May x Ashirwad -1.1¢ 7267 042 12967 &85 187.74 -338 4060 318 31267 -0.36 18.67 0.55* 4064 045 564 -0.710 31.00
RH30 = Aravali 000 8033 -1.40 13100 -230 17183 101 3735 044 32733 101 1833 033 3871 029" H43 1147 2983

ggrzc;;am 033 7000 05 13200 554 47969 1.33 3052 042 28500 0.49s 1667 012 3952 0.01 500 034 29.83
RH30  Ashiwad 0.70 7800 0.60 130.00 -1.69 17266 055 4002 221 28600 060 1831 013 2938 022" 479 -0.83 29.50
gﬁ;‘:ﬂ;ni 141 7433 .158 13200 168 13969 08C 3596 16.84 20900 008 16.00 0.97* 40.41 D.04™ 482 1.3 29.17
i’“;‘fi:a’; 030 7467 1.19% 131.67 1.1 15933 193 3837 014 29533 1.16* 1833 -0.02 39.27 -D.23" 4.56 048 29,57
Durgamant x e * -

Achid 237 7033 -0.25 13035 1.07 150.23 23G 3866 -571 289.00 001 1633 0.46* 39.77 019" 482 201 2087
X 75.33 129.90 185 88 3175 284,00 18.09 3019 5.35 3258
SE {gi) * 083 1.03 8.26 333 24.66 053 0.21 1.55

SE [gi-gj) + 1.85 2.07 18.22 7.37 76.49 147 .45 3.43

These cross combinations for seed yield and oil content had involved either good x good or good x medium combiners
indicating additive type of gene effect, which is fixable in nature. These type of cross combinations may give rise
fransgressive segregants in segregating generation for the selection of desired genotypes. These results are in agreement
of eartier findings reported by (Singh and Dixit, 2006; Singh et al., 2006 and Singh et al., 2008a and b).
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Heterosis and combining ability estimates in Indian mustard, Brassica
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Abstract

A half diallel analysis involving 7 parents and their 21 F,s for nine quantitative and quality traits in indian mustard
was made to derive the information on the extent of heterosis pver economic parent and relative magnitude of
general and combining ability effects. Significant differences were observed for both general combining ability (gca)
and specific combining ability (sca) for almost all the traits studied. The high magnitude of gea and sca effects
indicated the presence of both additive and non-afiditive gene interactions for the inheritance of different traits.
Parents VYaruna, Maya and Pusa basant were observed to be good general combiners for seed yield and they also
showed good combining ability for most of the other characters as well on the basis of sca effects out of 21
crosses 10 crosses were found better for seed yield/plant namely, Varuna x Urvashi, Maya = Kranti, Maya x Pusa
basant, Maya x RH-30, NDR-8301 x RH-30, Varuna x Maya, Urvashi x NDR-8501, Kranti *x RH-30 Varuna x Kranti and
Urvashi x Pusa basant. Qut of 10 crosses only four crosses namely Maya ¥ RH-30, NDR-8501x RH-30, Varuna x
RH-30 and Maya » Pusa basant had shown high heterotic response for seed yield.

Key words: Brassica junicea, diaillel, Indian mustard, qualitative and quantitative traits
Introduction '

Oilseeds form the second largest agriculture commodity afier cereals in India, sharing about 15% of the country Oilseed
Brassicas rank third in the world in production next to soybean and palm oil among all the oilseeds produced. In india it
occupied an area of 6.79 m. ha with an annual production of 7.48 m. tonnes during 2006-07 {Damodarn and Hegde, 2007).
Combining ability analysis serves as a very handy too! for the selection of parents. Information on the relative impeortance
of general and specific combining abilities are also helpful in the analysis and interpretation of the genetic basis of important
traits. The relative amount of gca and sca effects play a vital role in planning the most appropriate breeding programme in
indian mustard for seed yield and its related component traits.

Materials and methods

Seven genotypes/varielies of Indian mustard, viz., Varuna, Urvashi, Maya, Kranti, NOR-8501, Pusa basant and RH-30 were
crassed in alf possible combinations excluding reciprocals. 28 treatments (7 parents + 21 F.s) were grown in Randomized
Complete Block Design with three replications during rabi 2008-07 at oilseeds Research Farm of C.8. Azad University,
Kanpur. The parents and F s were grown in two rows of 5 m length and 45 ern apart and 15 cm distance from plant to plant
with in a row was maintained by thinning. Recommended agronomic practices were followed for raising good crop.
Observations were recorded on 5 randomly taken plants from parents and F,s in each replication for nine traits (Table 1).
Oil content was estimated using NMR method. Heterosis was calculated as per cent increase or decrease in the mean of
k., population over its superior parents and combining ability analysis as per Griffing (1956) Method-2, Model-1.

Results and discussion

Analysis of variance for combing ability (Table 1) revealed that both general (gea) and specific combining ability (Sca) mean
sum of squares were highly significant for all the characters except if F,s for plant height and number of secondary
branches/plant. t indicated the predominant role of additive gene action. The values of average degreed of dominance {
2 scal 2 gca) 0.5 were also observed less than 1 or close unity for all the characters, predominant role of additive gene
action in the expression of these characters. Similar findings were reported by Rao and Gulati (2001).
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General combining ability: The parents which had good per se periormance, were atso good general combiners for seed
yield and its components (Table 2). On the basis of per se performance and gca effects parents Varuna and Maya for days
to flowering; Urvashi and Maya for days to maturity; RH-30, Kranti and Varuna for length of main race and number of
siliquae/plant, Varuna, Maya and Pusa basant for seed yield/plant. The good general combiner parents had fixable
companents of variance like additive and additive x additive epistatis component, therefore, parent Varuna, Maya and Pusa
basant may be utilized for further hybridization programme as donor parent for improving the yield and its component traitg
in Indian mustard. These finding confirm the earlier results reported by Singh et al. (2006) and Singh ef al. (2008).

Table 1 ANGVA for combining ability for nine characters in Indian mustard

Source of Days to Daysto  Plant Length of main - No. of seconda . . Seed
variation ar ﬂowiring ma¥urity height rgaceme No. of siliquae/plant branchesfplan;y Ol content Test weight yield/plant
GCA 06 4.18™ 183 637 6.67™ 90.43™ 4.09* 1.42™ 0.2 1.75%
SCA 21 15.63** Qa2 3.8 431 124.95* B.54** 1.06* 0.12* 2.64*
Error 54 0.464 0.66 2.0 1.90 27.03 1.55 009 0008 0.52
a2 gca 0.41 0.13 0.48 0.53 8.04 028 0.15 0.03 0.16
o2 5¢8 1517 8.66 4.36 2.41 54.92 599 087 011 21
GRP 0.05 0.03 0.18 0. 0.14 0.01 023 0.35 0.13
Table 2 Estimates of GCA effects and per se of the parents for nine characters in lndian mustard
Days fo . . Length of main No. of No. of sec. . . Seed yield
* parents Gf('-;):ering D:;Zto maturity GT;M height . é:ceme éi((:iiuaefp(ant b{égcAhesfplam :c’:':omem ;Zi weight Gcflan\
efiect Mean eifect Mean effect Mean effect Mean effact Mean effect Mean effect Mean effect Mean effect Mean
Varuna 0.62* 8100 006 131.00 O082* 1760 1.40* 4907 175 33100 -0.76" 2853 076" 4160 015" 518 038 2347
Urvashi -0.63** 80.67 -0.50"" 13167 060 17683 040 4863 388" 32767 -0.34 2B.60 020 3877 031 510 019 2737
Maya 0.57* 81.33 -061* 133.00 -013 17603 -045 4673 4.03* 33200 047 2007 -0.14 3847 001 462 053* 2727
Kranti G44* 8367 0.69™ 13593 -028 17407 025 4787 -452* 30833 1.24™ 2913 011 3BA3 -0.18* 423 025 2742

NDR-8501 -0.26 8400 0.02 13367 008 17597 000 4597 -257 31833 -045 2720 -0.41*" 3949 -0.11™ 411 -031 2813
Pusa Basant 0.88** 8267 -002 133.33 0.57* 176.17 -0.17 4440 -026 324.00 0.13 2553 -026™ 37.75 -0.14* 391 -040* 2583

HR-30 008 8200 035 13400 -1.67* 17053 -1.42% 4340 1.58 31800 -0.33 2573 -0.26* 38.52 -0.03 457 -0.55* 2450
Xp 82.19 133.14 175.08 48.58 322.90 27.68 39.02 4.53 26.99
SE (gi} + 0.21 0.15 0.44 0.43 1.60 0.38 0.09 0.03 0.22
SE(gi-g)+ 084 0.38 067 065 2.45 0.59 0.14 0.04 0.42

*** = Significant at 5% and 1% level, respectively

Specific combining ability: Specific combining ability effectis an impartant pairameter for judging and selection of superior
cross combinations, which might be exploited through heterosis breeding programrge. The sca effects revealed that out of
21 F,s crosses 10 hybrids viz. Varuna x Urvashi, Maya x Kranti, Maya x Pusa basan\f, Maya x RH-30, NDR-8501 x RH-30,
Varuna x Maya, Urvashi x NOR-8501, Kranti x RH-30, Varuna x Kranti and Urvashi x Pusa basant were recorded desirable
specific combiners. Hence, the crosses are excepted to through transgrassive segregants with later generations.

Formation of new heterotic groups: Out of 10 crosses only four crosses namely, Maya x RH-30, NDR-8501 x RH-30,
Varuna * RH-30 and Maya x Pusa basant were found betier for seed yieldfplant (Table 3). This new group of crosses
justifies the development of commercial hybrids in Indian mustard. in order to exploit hybrid vigour at commercial level.
There results are in agreement of earlier findings reported by Khulbe et al. (1898) and Singh ef al. {2008).

Table 3 Top ranking crosses for seed yield/plant in Indian mustard

Cross combinations Economic heterosis sca effect pe rfoer;s:n ce Ma?:r:;tude ot GGA eied.
Maya x RH-30 22.69 1.42* 30.06 H H
NDR-8501 x RH-30 21.63 2.0** 29.80 L H
Varuna x RH-30 . 18.80 0.62 29.11 H H
Kranti x RH-30 18.64 0.71 29.07 H M
Maya x pusa basant : 18.25 1.84 30.05 H L
Pusa basant x RH-30 17.06 1.06 28.68 L H
Urvashi x RH-30Q - 16.65 0.28 28.58 H L
Varuna x Urvashi : 14.93 223 3145 H L
Maya x Kranti 14.59 1.97% 31.41 H H
Urvashi x Pusa basant 12.36 0.29 28.58 H L
*.™ = Significant at 5% and 1% level, respectively
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Correlation and path coefficient analysis in groundnut, Arachis hypogaea L.

P.S. Kadam,D.T. Desai, V.N. Chinchane and Vishal Sharma
Department of Agricultural Botany, N.M. College of Agriculture, Navsari-396 450, Gujarat .
Abstract '

Forty germplasm collections of groundnut of diverse botanical groups were evaluated to determine the degree of
association and path coefficient between pod yield and its components. The results indicated that the genotypic
correlation coefficients in general, were higher than the corresponding phenotypic ones. Pod yield was positively
and significantly correlated with number of pods, harvest index, 100-kernel weight, number of branches, plant
height and oil content. These traits also possessed positive and highly significant association between themselves
indicating that selection for these traits would be effective in improving the pod yield in groundnut. Path coefficient
analysis indicated the highest positive direct effect on pod yield by the trait number of pods followed by number
of branches, shelling percentage and oil content. .

Keywords: Groundnut, diversity, path coefficient
Introduction

Groundnut a native of South America, is one of the principal oilseed crops of the world and important source of edible
vegetabie oil and protein. Though India ranks first in area and the second largest producer in the world, the average
nroductivity is very low compared with other countries. It is therefore important to develop high yielding strains of groundnut
through planned breeding programme. Character association in the germplasm available wili be of immense value in
selection and breeding of high yielding strains. Therefore, the present study was undertaken to establish correlation and
path coefficient among economic parameters in forty diverse germplasm collections of groundnut.

Materials and methods

Forty diverse genotypes of groundnut including bunch (7), semi-spreading (18) and spreading (15) groups of the cultivated
form were taken as the experimental material. The experimentwas conducted in a Randomized Block Design (RBD) in three
replications in khanf, 2003. Each genotype consisted of 3 rows each of 1.5 m long with plant to plant distance of 15 ¢m. The
entries were spaced 60 cm apart. A fertilizer dose of 20 N, 40 P and 20 K kg/ha was applied. Observations were recorded
on five randomly selected plants for eleven characters viz., days to 50% flowering, days to maturity, plant height, number
of branches/ptant, number of pods/plant, ped yield, 100-kernel weight, harvest index, shelling percentage, protein content
and oil content. The genotypic and phenctypic correlation coefficients were calculated as per the procedure expounded by
Miller et al. (1958). The path analysis was carried out as per the procedure given by Wright (1921) and Dewey and Lu
(1959).

Results and discussion

The correlation coefficients for eleven characters are presented in Table 1. In the present investigation, the genotypic
correlation was slightly higher than the phenotypic correlation for most of the characters suggesting that there was a strong
inherent association among various characters studied and they were governed by additive gene action as also reported
by Singh and Singh (1999). Pod yield had highly significant and positive correlation with number of pods, harvest index,
100-kernel weight, number of branches and plant height. Similar results were also reperted by Ursal ef al. (1995) for 100-
kernel weight, plant height, number of branches, Kumar et al. (1998) for harvest index and Nagda et al. (2000) for number
of pods.
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In the present study, number of pods exhibited highly significant and positive corretation with harvest index and oil content
and 100-kernet weight with harvest index and ptart height with shelling percentage. Significant positive association of days
{o 50% flowering with days to maturity and significant negative association of days to 50% flowering with plant height,
harvest index and shelling percentage, plant height with sheiling percentage was observed. in the present investigation,
number of pods had the highest positive direct effect on pod yield followed by number of branches, shelling percentage and
oil content {Table 2). These results are in accordance with Vaddoria and Patel (1992), Mathews ef al. (2001) and Nagda
et al. (2000). The positive direct effect along with highly significant and positive corretation of these characters with pod viefd
might be due to the positive indirect effect of these characters through various other component characters on pod yield.
The present study indicated that the inter correlation estimates for yield components viz., number of pods, 100-kernel weight
and harvest index were found to be significantly and positively associated with each other in addition to high positive direct
effect and strong association with pod yield. it is concluded that simultaneous improvement of these traits by selection will
improve the pod yield.

Tabile 1 Genolypic and phenotypic correlation coefficient of pod yield with other characters in forty groundnut genotypes

Days to Davs 1o Plant No.of  No of 100- kermel Harvest Shelling  Protein Oil
Characters 50% ma¥utit height branches/ pods/ weight (g) index (%) percentage content content
flowering Y tem)  plant  plant ant (g (%) (%) (%)

Pod vield/plant (g) -0.243 -D.286  0.480* 0.483* 0.934™ 0575 0.838" 0.262 -0.080  0.337°
-0.213 -0.260 0380 0250 0Q.781*  Q.524* 0566 0.249 -0.073 0311
0.788* -0.433* 0.018 0.027 0.158  -0.436= -0.554* 0102 D214

0.741 -0.336™ -0.020 0.040 0.133 -0.382* -0.517  -0.089 0.197

-0.768* 0.088 -0.030 0.136 -0.330* -D.486* 0.085 D.3885"

-¢.626™ 0.058  -0.033 0.13t -0.287  -0480™ 0Q.082 0378

-0.026 0335 0.082 0.296 0.420  -0.280 -0.067

-0.002  ¢.261 0.053 0.252 0357  -0.227 -0.048

G
P
Days to 50% fiowering G
P
G
P
G
=}
No. of branches/plant G 0.428* 0.382* 0.623* 0.058 0.023  ©.187
P
G
P
G
P
G
P

Days to maturity

,Plant height {crm)

0.280 0.214 0.329* €.029 -0.008 0111
0717 0.578™ 0.038 -0.059 0.447
0.602* 0.4e2™ 0.034 -0.047 0.380*
0.406** 0.092 0.043 0.362"
0.369* 0.089 -0.937 0314
0.294 -0.057 0252
0272 0058 Q.219

No. of pods/ptant
100- kernel weight ()

Harvest index (%)

Shelling percentage (%3G -0.067 0,025
P ' -0.062 0022
protein content (%) G -0.093
p -(.088

+ ** Significant at 5% and 1% levels, respectively

Table 2 Direct and indirect effects of ten causal variables on pod yield in forty genotypes of groundnut

Days to Days to Plgnt No.of No.of 100- H_arvest Shelling Protein  Oil Correla_tion
Characlers 50"/:_) maturity height branches pods/ k_ernel index percentage content content coefficient

flowering (cm) perplant  plant  weight {g) (%} {%) (%) {%) {rg) ..
Days 10 50% flowering -0.289 0227 0125 0005 -0.008 -D.046 0126 0.180 0030 0062 D243 o
Days io maturity -0.284 0361 0277 0631 0.11 0.049 0118 0.175 003t -0.140 -0.286
plant height {cm) 0.083 0112 0148 0004 -0048 -0.012 -0043 -0.061 0.042 0010 0480
No. of Branches/plant 0.008 0038 -0013 0448 0192 0171 0279 0.028 0.010 0.084  0.493™
No. of pods/plant 0.054 -3.058¢ 0668 (QR55 1.998 1432  1.154 0076 0117 0.892 0.934"
100- kerne! weight (g) -0.049  -0.043 -00268 -0.119 -0223 -0312 -0.127 -Q028 0013 -0.413  Q575*
Harvest index (%) 0.183 0139 -0.124 0282 -0243 -0.171 0420 -0.124 0024 -01068 0639*
Shelling percentage (%) -0.227 0189 0173 0024 Q016 0038 0121 0411 0027 0.010 0.262
Protein coatent (%) 0.009 -0.088 0026 -0002 0.005 0.004  0.005 0.008 -D.038 0008 -0.080
Oit content {3} 010 0018 -0D003 0009 0027 0017 0.012 0.001 -0.004 0.046 0.337*

Bold and underlines figures on main diagonal show the direct effects; Residual effect = 0.1484; *, ** = significant at 5% and 1%, respectively
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Genetics of stem colour and spiny nature in castor, Ricinus communis L.

A. Vishnuvardhan Reddy, P. Venkata Ramana Rao and V. Gouri Shankar
Qiiseeds Scheme, Regional Agril. Research Station, Acharya N.G. Ranga Agricultural University, Palem-508 215, AP
Abstract

Inheritance studies to understand the genetics of stem colour and spiny nature of the capsule was conducted in
castorin the present study. Two crosses viz.,, DPC-9 x PCS 152 (DPC 9-green stem and spiny capsuie; PCS 152-red
stem and non-spiny capsule)and PPL-12 x PCS 184 (PPL 12-red stem and non-spiny capsule; PCS 184- green stem
and spiny capsule) were studied. Stem colour was controlled by a single dominant gene for red colour over green
colour while spinyness of capsules is partially dominant over non-spinyness with a intermediate class of partially
spiny and is controlled by a single gene. Joint segregation studies reveaied that stem colour and spiny nature of
the capsule showed independent segregation with no evidence of finkage.

Keywords: Castor, Ricinus communis, genetics, colour, spiny
Introduction

Castor (Ricinus communis L.) plays an important role in the country's vegetable oil economy. Castor is the third most
tmportant oilseed crop of Andhra Pradesh in terms of acreage and economy after Groundnut and Sunflower {Damodaram
and Hegde, 2007). The productivity of castor in A.P is 430 kg/ha which is very low compared to that of India (1146 kg/ha)
and Guiarat (1944 kg/ha) (2006-07). Variability for qualitative traits viz., stem colour, spinyness of the capsule, waxy coating
eic. is available in the germplasm. These morphological characters have some economic advantages. For instance purple
stemmed plants are resistant to castor shoot and capsule borer (Singh et af., 1977) and tripie bloom nature plants are more
resistant to jassids (Natarajan et al., 1986).Further these traits can also serve as efficient diagnostic characteristic features
of varieties, hybrids and their parents. In the present study, the genetics of two traits viz., stemn colour and spiny nature of
the capsule was studied.

Materials and methods

During kharif, 2007-08 two hybrids viz., DPC-8 x PCS 152 (DPC 9-green stern and spiny capsule; PCS 152-red stem and
non-spiny capsule) and PPL-12 x PCS 184 (PPL 12- red stem and non-spiny capsule, PCS 184- green stem and spiny
capsule) were developed at RARS, Palem. During rabi, 2007-08 these two hybrids were selfed to produce F, and back
crossed 1o both the parents to generate BC, families. During kharif 2008-09 all the six generations viz., parents (P, and P,),
hybrids (F,), backcrosses with both parents (nearly 200 plants) and F, (600 plants) were raised. Individual plant was
characterized for stem colour and spiny nature. The plants were grouped into six categories viz,, red stem and spiny, red
stem and partiai spiny, red sterm and non spiny, green stem and spiny, green stem and partial spiny and green stem and
non spiny. Based on the ratio of these, goodness of fit to a Mendelian segregation in the segregating population was tested
by Chi-square. Further joint segregation for both the traits was studied to understand the genetics of both the traits.
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Results and discussion

Inheritance of stem colour was studied in two crosses viz.,, DPC-9 x PCS 152 and PPL-12 x PCS 184. The parents DPC.g
and PCS-184 had green stem whereas, PPL -12 and PCS-152 had red stem. The F, individuals of both the crosses hag
red coloured stem. A segregation of 3.1 (red: green stem) was observed in F, generation in both the crosses. The backcross
of DPC-9 x PCS-152 with parent having green stem (DPC-9) and PPL -12 x PCS 184 with parent having green stem (PCS
184) gave a segregation ratio of 1 red: 1 green stem plants. However, the backcross of F hybrids with red stemmed parents
(PPL -12 and PCS-152) yielded plants all with red stems. From the results it can be concluded that red sterm was dominant
over green stem due to its expression in F, and the genetic nature of the stem colour was governed by a single dominant
gene. The results were confirmed with back cross segregation ratios. The results were in confirmation with Solanki and
Joshi (2001).

Inheritance of spiny nature of the capsule was studied in two crosses viz., DPC-8 x PCS 152 and PPL-12 x PCS 184. The
parents DPC-3 and PCS-184 were spiny in nature whereas, PPL -12 and PCS-152 had non-spiny capsules. The F,
individuals of both the crosses were partially spiny. A segregation of 1:2:1 (spiny: partially spiny: non-spiny) was cbserved
in F, generation in both the crosses. The backcross of DPC-9 x PCS-152 with parent having spiny capsule (DPC-9) and
PFL-12 x PCS 184 with parent having spiny capsule (PCS 184) gave a segregation ratio of 1 spiny: 1 partially spiny plants.
However, the backcross of F, hybrids with non-spiny parents (PPL -12 and PCS-152) yielded with 1 partially spiny - 1

"non-spiny plant, From the results it can be concluded that spiny nature of the capsule was partially dominant over non-spiny
with partially spiny as intermediate class and is controlled by a single gene. The results were confirmed with back cross
segregation ratios. The results were in confirmation with Anjani (1997).

The joint segregation studies for stem colour and spinyness of the capsule revealed that the F, plants had red stem and
partially spiny capsules. The F, population of the crosses segregated in a ratio of 3 red, spiny : 6 red, partially spiny : 3 red,
non-spiny : 1 green, spiny : 2 green, partially spiny : 1 green, non-spiny. The backcross progenies involving parents with
spiny capsules and green stem (DPC-8 and PCS-124) had the segregation with a good fit to 1:1:1:1 ratio of red, spiny : red,
partially spiny: green, spiny : green, partially spiny. Further, the backcrosses of F,s with respective parent of red, non-spiny
characters (PPJ-12 and PCS 152) resulted the progenies segregating in the ratio of 1 red, partially spiny : 1 red, non-spiny.
From the joint segregation studies it can be inferred that the two traits segregated independently with each other and the
genes controlling both the traits were unlinked. The results were in confirmation with Solanki and Joshi {2001).

Table 1 Expression of stem colour (red vs. green) in F,, F, and back cross generations in two crosses of castor

] Segregation .
Cross F, phenotype Generation Expected ratic
Red Green  Total value
Green x Red Red F, 406 134 540 31 0.009
DPC-9 x PCS 152 BC1(F,x DPC-9) 127 133 260 11 0.138
BC1(F,x PCS 152) 155 - - - -
Red x Green Red F, 475 155 630 311 0.052
PPL-12x PCS 184 BCA{F X PPL-12) 140 - 140 - -
BCH(F,x PCS 184) 14Q 145 285 11 0.087
Table 2 Expreé.sion of spinyness of capsule {spiny vs. non-spiny) in F,, F, and back cross generations in two crosses of
castor
Segregation
Cross F, phenotype Generation Expected ratio
Spiny  Partially spiny ~ Non-spiny  Total value
Spiny x Non-spiny Partially spiny Fa 131 275 134 540 1:2:1 0.217
DPC-9x PCS 152 BC(F,x DPC-9) 132 127 . 260 B 0.138
BC,{(F xPCS 112) . 75 BO 156 1 0.018
Horn-spiny x Spiny Parlially spiny F, 165 307 168 630 121 0.939
PPL-12xPCS 184 BC,(Fx PPLA1) . 74 86 140 11 0.45
BC,(F,x PCS 134) 148 137 - 285 11 424




J. Oilseeds Res., Vol. 26 (Special Issue), 2009

oint segregation for stem colour and spinyness of capsule {spiny vs. non-spiny} in F, and back cross generations

rable3 J
fa in two crosses of castor
— Number of Plants value
Character F, pherotype Generation Red, Red, partiafly ~ Red, Non-  Green, ;ﬁ:}; Green,
Spiny spiny spiny Spiny Spiny Non-spiny
- @ 98 208 102 35 67 332
F, (E) 101.25 2025 101.25 3375 67.5 2175 4.564
Ratio 3 6 3 1 2 1
Green, spiny X ooy Cadially {0) 64 83 - 89 64 3
Red, non- spiny spiny BC,(F,x DPC.9) (3] 85 65 - 65 85 - 0.337
pPC-9 x PCS 152 Ratio 1 1 - 1 1 B
[(a}} - 75 80 , - - -
BC,(FxPCS152)  (E) - 775 775 - - . 0.76
Ratio - 1 1 - - .
[(0)] 117 232 126 38 75 42
Fy (E) 118,125 236.35 118125 39.375 76.75 39.375 AR
Ratio 3 ] 3 1 2 1
Red. non-spiny x . [\8)} - 74 66 - - -
Green, spiny Re“é&?‘g‘a"y BC,(FxPPL-12)  (E) . 70 70 . - - 0.48
PPL-12 x PCS 184 Ratio - LI 1 - -
{0) 72 68 - 78 69 -
BC,(F,xPCS 184) (E) 71.25 7125 - 71.25 71.25 - 0.547
Ratio 1 1 . 1 1 -

O = observed frequency, E= expected frequency
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Quality augmentation in sunflower seed production

N.R. Potdukhe, M.K. Moon and S.N. Deshmukh

Oilseeds Research Unit, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola-444 104, MS
Abstract

Sunflower variety PKVSF-9 recorded highest mean for seed yield followed by Morden. Grouping of varisties on
percentage for seed yield for four different varieties. SPS formed superior bulk followed by module bulk and
ordinary bulk. Similarly, for seed oil content, SPS formed superior bulk followed by module bulk and ordinary bulk.
Highest seed oil content was recorded in EC-68414 (37.64%) followed by Morden and PKVSF-9. Maintenance of
superior bulk for varietal renovation program and of module bulk for breeder seed production will definitely be
helpful for quality augmentation in sunflower seed production.

Key words: Seed production, sunflower, yield, seed oil content, bulk

Introduction

Sunflower (Helianthus annuus L) is the second most important source of edible oil in the worid. The major objective of :
sunflower brt_eed ing now aims at upgrading total oil yieldfunit area. Seed oil content with its two components, husk thickness
and kernel oil content constitute main objectives in sunflower breeding.
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Materlals and methods

The data generated during the 'N' seed production of sunflower crop under the project AICRP on Sunflower and Groungny,
Seed Production operating at Oilseeds Research Unit, Dr. P.D.K.V., Akola is being ulilized fos the present research arjiglg.

Procedure followed for 'N' seed production of sunflower:

Istage: Maximum numbers oftrue to type (500-2000) plants are being selected from the OPVitruthful/certified seed labelgg
piot of sunflower as a source poputation and get it seffed.

fi stage: Selfed plants after harvest are being evaluated individually for kernal yield {g/pl.) and oil content (%). Grouping
is being done on the basis of value exhibited by each and every plant, into superior, module and ordinary bulks,

1l stage:Single plant selections performed better are being planted in plant to row proportion in field for evaluation of
maorphological traits by keeping sufficient quantity of remnant seed in balance. The progenies showing agronomical good, .
homogenaus plant stand with true to type morphological traits are marked and remnant seed of those progenies is bulked -
to form the nucleus seed for breeder seed production.

.Data recorded on single plat selections of four sunflower varieties viz., Marden, PKVSF-8, EC-88414, TAS-82 etc. recorded
in the year 2001-02 to 2008-09 was utilized for the present studies following standard procedures (Agarwal, 1994).

Results and discussion

Morden: Seed yield values recorded by Morden genotype over the years ranged from 12.10 10 71.00 g with 28.42 g mean
value and as regards the seed oil content ranged from 12.1 to 64.0% with mean vailue of 36.34%.

On the basis of seven years data (2001-02 to 2008-09) recorded on 5907 single plant seleclions for seed yield/plant and
on 58886 single plant selections for seed oil content/plant. It was observed that for seed yield/plant 847, 637 and 2402 single
plant selections and for seed oit content 918, 2094 and 1938 single plant selections formed serially superior bulk, module
bulk and ordinary bulk respectively. However, 921 single plant selections for seed yield and 936 single plant selections for
seed oil content were get rejected because of poor performance.

PKVSF-9; A medium maturity duration sunflower variety developed and reteased for cuitivation in Vidarbha region of the
Maharashtra state by Dr. Panjabraa Ceshmukh Krishi Vidyapeeth, Akola in the year 1995-96. Seed yield values recorded
by this genclype over the years ranged from 10.10 to 83.00 g with 356.43 g mean value over the year and as regards the
seed qil content ranged from 20.1 ta 55.0% with mean vatue of 36 12%. Out of total 2823 single plant selections studied
for the seed yield/plant over six years 483 single plant selections were grouped as superior bulk, 779 SPS as module bulk
and 1114 SPS as ordinary bulk and 447 SFS were rejecied. As regards the seed oil content total 2711 SPS grouped in
three different groups viz., 485 SPS as superior bulk, 885 SPS as moduie bulk and 953 SPS as ordinary bulk and 388 SPS
were rejected because aof paac perfarmance.

EC-68414: Seed yield/plant of variety EC-68414 ranged from 11.10 {o 52.00 g with a miean value of 25.26 g averaged over
years and for seed oil content range varied from 15.1 to 58.0% and mean recorded was 37.14%, highest amongst the
varieties studied over years. On the basis of three years data (2004-05 ic 2006-07) recorded on 440 singie plant selections
for seed yield/plant grouped as 78, 117 and 164 SPS in superior bulk, module hulk and ordinary butk respectively. Simiarly
for seed ol content 441 SPS were grouped as 77, 138 and 148 SPS as superior bufk, module buk and ordinary bulk
respectively. However, 81 and 85 single plant selections for seed yield and seed oif content were rejected.

TAS-82: Mid-late maturity duration variety developed for Vidarbha region by Dr. Panjabrao Deshmukh Krishi Vidyapeeth,
Akala was released for commercial cultivation in year 2006-07. TAS-82 was included in the seed production channel by
grawing progeny row selections. Seed yield/ptant ranged from 10.10 to 67.00 g with 27.85 g mean value over three years
and as regards the seed oil content, it ranged from 10.1 to 52.0% with mean value of 30.86%. Two hundred and eighty
single plant selections were grouped as superior bulk, 486 as module bulk and 584 as ordinary bulk out of total 1634 single
plant selections studied for the seed yield/plant over three years. As regards the seed oil content tota) 1644 SPS grouped
in three different groups viz., 274 SPS as superior bulk, 522 SPS as module bulk and 561 SPS as ordinary bulk and as in
ather genotypes 284 SPS were rejected because of poor performance.

Variety, PKVSF-8 recorded highest mean for seed yield (35.43 gfplant) foliowed by Morden (28.42 g/plant), TAS-82 (27.65
o/plant) and EC-68414 (25.26 g/plant). As regards the grouping perceniage of 3PS in to different bulks for seed yield, on
an average of four different varieties and data recarded for several years, 17.02% SPS formed superior bufk, 27.60% SPS
formed module bulk and 38.28% SPS were farmed ordinary bulk and rest 17.10% SPS were rejected because of poor
performance.
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cimnitarly variety EC-68414 recorded highest seed oil content {37 64%;) followed by Morden (36.34%), PKVSF-9 (36.12%)
.,-m; TAS-82 (30.86%). As regards the grouping percentage of 3PS in to different bulks for seed oil content, 16.90% SPS
?(::med superior bulk, 32.82% SPS formed module bulk and 33 83% SPS were formed ordinary bulk and rest 16.68% SPS

were rejected.
Table 1 Percentage of $PS shared in superior, module and ordinary bulks

—_— Percentage of selecied plants Rejected
Genotype/Character Mean Superior bulk Module bulk Ordinary bulk F’filif"f % Total %
Kernal yieid (g/piant)

Moden | 2842 16.03 2772 40.66 1558 - 100.00
PKVSF-9 36.43 1712 27.59 38.46 15.83 100.0G
EC-6B414 © 2528 17.72 25.59 37.27 18.42 160.00

TAS-82 27.85 17.13 28.53 3574 18.60 100.00

Av. % 17.00 2761 38.28 17.11 -
. Qit Content (%)

Morden 3634 15.59 3557 3292 15.92 100.00
PKVSF-9 36.12 17.89 3264 3515 14.32 100.00
EC-88414 37.64 ' 17.46 31.29 32.00 19.27 100.02

TAS-82 30.86 16.69 31.80 ) 3418 17.33 103.00

Av. % 16.91 32.83 33.56 18.71 -
Reference

Agrawal, R.L. 1994. Principfes of Seed Technology, ICAR Publication, pp.1 59-162.

Gene action for seed yield and oit quality attributes in linseed, Linum
usitatissimum L.

R.L. Srivastava, Narendra Pratap, P.K. Singh and S.D. Dubey

Project Coordinating Unit (Linseed), C.5. Azad University of Agriculture and Technology, Kanpur-208 002, UP
Abstract

Linseed, an important rabi oilseed crop in India, is endowed with many commercial and medicinal properties. Its
oil is non-edible because of the higher content of linolenic acid {47-58%), which readily gets oxidized and gives
rancid off-flavour and affects the stability of oil. This indicates the necessity to reduce the linolenic acid level in
order to develop the edible-purpose finseed oil. The pre-requisite for this is the knowledge of gene action for the
oil quality attributes. This being the motivation, an objective was set fo understand the nature and magnitude of
gene action involved in controlling the complex traits tike seed yield, oil content and fatty acid profile in linseed,
which would be of considerable importance in pnlanning a sound and ceherent breeding-programme. Ten parents
were subjected to dizllelic crosses excluding reciprocals. The data obtained indicated that dominant positive genes
were respopsible for the expression of these traits.

Keywords: Linseed, (inolenic acid, fatty acid composition/profile, gene action, seed yield, oil content

Introduction

I India, finseed is one of the most important radf oilseeds and stands next to rapeseed-mustard in area and production.
The major linseed growing states are Madhya Pradesh, Maharashtra, Chhattisgarh, Uttar Pradesh, Bihar and Orissa which
conltribute about 83% of area and 80% to the total production of the country. Linseed, an industrial oilseed crop is endowed
with many commercial and medicinal propertias. its ail is non-edible because of higher content of linolenic acid (47-58%)
which readily gets oxidized, and gives rancid off-flavor and affects the stability of oil. Hence, there is a need o reduce the
linolenic acid level for the development of edible purpose linseed. As oil quality depends mainly upon the fatty acid
composition, our objective was to understand the nafure and magnitude of gene action involved in-controlling the compiex
traits like seed yfeld, oil content and fatty acid profile in linseed, which would be of considerable use in planning a sound
and coherent breeding programme.
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Materials and methods

Ten parents, viz., TL 11, TL 26, T 397, Shubra, FRW 1, EC 1424, EC 322691, Na.2736, EC 541227 and EC 541199 were
crossed in diallel fashion excluding reciprocals. The resultant 100 genotypes, comprising 45 F1S, 45 F28 and 10 parents,
were evaluated in RBD with three replications during 2005-06. Data were recerded on ten randomly selected plants from
each parent and F,s and twenty plants from each F, population for nine characters related to seed yield and six traits refated
to oil quality. Oif content was estimated by NMR spectro 4000 whereas, fatty acid composition (Palmitic, stearic, oleic,
linoleic and linolenic acids) was estimated by GLC technigue foliowing the standard procedure. Component analysis of
diallel crosses was done following Hayman (1854}, Jinks (1956) and Hayman {1958).

Results and discussion

The additive genetic components were highly significant in both the generations for almost all the traits except the number
of seeds per capsule in F, suggesting the predominance of additive gene action in the inheritance of these traits. The
dominance components (H, and H,) indicated highly significant values for all the characters over generations except for
linclenic acid in F, showing the importance of dominant gene effects. In general, the estimate of H, components was higher
than that of H, indicating the unequai distribution of positive and negative allels in the population. These results are in
conformity with the earlier reports of Pillai ef al. (1995} and Tewari ef a/. (2006). The degree of dominance for plant height,
100Q0-seeds weight, il content, palmitic acid, stearic acid, oleig acid, lincleic and linolenic acid showed partial daminance
which might be due to non-allelic interactions {Mather, 1855). The significant positive values of F-companents for the
number of primary branches, days to maturity, 1000-seeds weight, oil content oleic and linoleic acid in both the generations;
linolenic acid in F,; plant height, number of secondary branches and seed yield/plant in F, indicated that the dominant genes
were more frequently distributed than the recessive ones in the parents. The significant positive values of h, were ooserved
in both the generations in case of plant height, days to maturity and oleic acid whereas, the estimates of E component was
positive and non-significant for all the traits indicating less influence of environments on the expression of these traits. The
ratio of H,/4H, was less than theoretical value (0.25) for all the fifteen traits in both generations showing symmetrical
distribution of favorable and unfavorable genes among the parents. This indicated that the distribution of loci among the
parents was not in balancing form in respect of afl the attributes.

Table 1 Estimates of genetic components for seed yield and oil quality traits in F, and F, generations of linseed

Degree of (ADH1)0.5+F
Character . Gen. D H1 H2 F h2 E dominance H2/4H1 h2/H2 r
(H1/0)0.5 {4DH1)D.5-F
Seed yield/piant (g) F1+ 741 13.63* 12 33* 4.11 10.51™ 0.9 1.39 0.23 1.53 0.85 -0.191
5Ez 0.96 2.04 1.74 3.2t 1.16 029
F2+ 741 46.67 37.86 13.46*" D.10 0.08 2.56 0.20 217 0.00 0.899
SEx 072 5.09 5.18 330 087 0.22
Qil content (%) F1+ 19.06*" 3.5 2.24% 7.99* 1.86*" 0.06 0.43 .16 291 .83 0.508
SE: a2y Q.58 Q.49 Q.83 0.23 0.08
F2+ 19.06*F 132.683* 86.02* 437a"™ 1.91 0.08 264 Q.16 2.54 ©0.02 0.514
SEt 2.41 20.49 17.41 11.10 291 Q.73
Paimitic acid (%) F1+ 0.24™ 0.21™ o7 0.07 0.00 0.00 0.93 0.21 1.38 _. 0.00 -0.076
SE+ 0.02 0.05 0.04 0.05 0.03 0.01
F2+ 0.24** 0.7 .87 014 0.01 0.00 1.83 a2 1.38 0.02 -0.031
SE+ 0.02 0.17 0.14 0.09 0.02 0.01
SBtearic acid (%) F1+ 0.52** 0.30" 2.25™ .08 0.01 0.02 0.76 0.21 1.22 0.02 0.367
SEx 0.04 0.09 0.07 0.09 0.05 0.01
F2 + 0.51* 1.52% 1.48* 020 0.0 0.02 1.74 0.24 1.26 -0.00 -0.013
SEt 0.06 0.54 0.48 0.29 048 0.02
Oleic acid (%) F1+ 28.39* 10.73* 8.99* 8.43™ 463™ 0.01 c.81 0.21 1.45 0.51 -0.638
SE+ 0.87 1.86 1.58 2.0 1.06 0.26
F2 + 2B.19™ 43.99* 38.32% 127 4z27™ 0.20 1.25 D.22 1.42 0.1 -0.589
SEx 0,96 8.14 692 4.4 1.18 0.29
Linoleic acid {%) Fi+ 310 44 11.16*" 10.38™ 6.88* 2,35 002 019 0.23 112 0.23 -0.495
SEx 1.36 2.80 2.46 314 165 .41
F2+ 310,48 39.93" 2507 3288 .88 .00 .28 0.22 1.3%5 0.03 £0.332
SEx 1.41 12.05 1024 6,53 171 0.43
Linclenic acid(%} F1+ 348 22 12.06** 1071 g6.45"™ 1289 0.00 019 022 1.10 1.20 0372
. SEt 1.1 2.37 2.01 2.57 1.35 0.34
F2+ 348.22* 90.98™ 81.65* 35.41 8.18 0.00 0.51 0.22 1.22 Q.10 -0.328
SE+ 4.59 3912 3325 21.20 5,56 1.39

* ** = Significant at P=0.05 and 0.01 levels, respectively
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The proportion of dominant and recessive genes in pa.rents revealed that dominant aIfeI.eS were frequently distributgd than
the recessive genes for all the fraits under investigation. The number of group of dominant genes {(h,/H,) controlling the
characters was |esser than unity for most of the characters except plant height, days t.o matynty, .number of capsules and
linolenic acid in F, generation indicating that one major gene group may be involved in the inheritance of these traits.

Correlation between parental order of dominance and parental measurement was found negative for planjt height, days to
fiowering, days to maturity, number of capsules/plant, oleic and linaleic acids in both F, and £, ger-\erahorf.s; nur_nber. of
primary and secondary branches and seed yield/plant in F, generation; number of seeds/cagsule, oleic and.hnolenlc acids
in F, generation suggesting that dominant positive genes were responsible for the expression of these traits.
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Pollination studies on male sterile sesame

A.J. Prabakaran
Directorate of Qilseeds Research, Rajendranagar, Hyderabad-500 030, AP
Abstract

A source of cytoplasmic male sterility in sesame has been identified from the species cross involving S.
malabaricum and S. indicum and several CM$ lines have been developed using substitution backcrosses.
Pollination studies with male sterile plants in the early BC generations were planned. Capsule set after forced
pollinations (backcrosses) increased with the each advancement of generation. But by selfing, a gradual reduction
in the capsule set was noticed in all the four combinations. The percentage of capsule set by open pollination after
the emasculation was very low in each combination, whereas the same by open pollination without emasculation
exhibited a very high percentage of setting and the percentage increased as the number of backcrosses increased.
The percentage of cross pollination deserves much attention because the use of male sterile line in commercial
hybrid seed production will be cost effective only if the high seed set is achieved by cross pollination.

Keywords: Cytplasmic male sterility, pollen, ernasculation, cross-poilination, capsules, seed set
Introduction

The yield improvement in sesame (Sesamurm indicum L.) achieved through conventional hybridization followed by selection
has only been marginal. Exploitation of hybrid vigour which was originally restricted to cross-pollinated species has now
been extended to a great deal in highly self-pollinated crops too. Experimental sesame hybrids manifesting large heterosis
for seed yield and its contributing characters have been reported (Prabakaran, 1993). However, the commercial exploitation
of heterosis in sesame is feasible only if the means of producing hybrid seed economically could be made available. Though
hand emasculation and pollination are still widely used to produce seeds of experimental hybrids in sesame, they are both
labour and time intensive. Unlike many other crop species in which the heterosis has much significance in view of the
possibility of practical exploitation of hybrid vigour using male sterile lines, heterosis in sesame will remain a theoretical
propasition until perhaps the use of male sterile lines that permits the production of a targe number of F, hybrids.

The occurrence of male sterility was initially considered as an undesirable anomaly with no breeding value and most of them
were eliminated through natural selection. However, as the appreciation of hybrid vigour grew, methods were urgently
required that would eliminate the tedium of hand emasculation. This requirement prompted the male sterility to become an
assel, in the breeders hand, for use in hybrid seed development. Male sterility in sesame was first reported by Roy {1931).
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Kumar and Abraham (1941) found complete male and female sterility in one or two sterile individuals observed in a large
popuiation of sesame plants of different varieties. Later, during 1945, Kumar and Rao reported sterility to be controlled by
a single pair of recessive gene. The functional male sterility, exhibited under field conditions at River side, California, by
three USDA introduction lines and controlled by single recessive gene pair was reported by Brar (1982). The male sterileg
found by Osman and Yermanos (1982) exhibited complete female fertility and stability under varying growing conditions
and hence their use in hybrid seed production was high. While producing hybrid seeds, using genic male sterility, there ig
much labour and risk involved in removing the male fertiles from among the field population of the maternal plants
segregating for recessively inherited male sterility, There will be a reduction of 50% population in the female plants.
Moreover the information on utilization of these genetic male sterile lines of sesame in hybrid breeding is also not availabie,
A source of cytoplasmic male sterility in sesame has been identified from the species cross involving S. malabaricum and
S. indicum and reported for the first time {(Prabakaran, 1993 and Prabakaran et al., 1995). Several CMS lines have been
developed using substitution backcrosses. Since sesame is accepted to be an often-cross pollinated crop, the hybrid seed
production will not be viable unless the seed set on male sterile plants is reasonably high due to open pollination. This paper
discusses the results of pollination studies conducted on male sterile plants selected in the early backcross generations,

Materials and methods

Pollination studies with male sterile pianis in the early 8C generations of crosses involving S. malabaricum and different
cultivars of S. indicurn were planned by performing self and cross pollinations on each of the sterilé plants by selecting one
branch each for selfing, back crossing, open pollination without emasculation, and open pollination after emasculation. The
results are presented in the Fig 1.

Results and discussion

Capsule set after forced polfinations (backcrosses) increased with
each advancement of generations (Fig .1). But, by seifing, a
gradual reduction in capsule set was noticed in all the four
combinations. The percentage of capsule set by open pollination
after emasculation was very low in each combination whereas the
same by open pollination without emasculation exhibited a very
high percentage of setting and the percentage increased as the
number of backcrosses increased. The mean number of
seeds/capsule was the highest in backcrossed and open
pollinated capsules and the lowest in selfed capsules. There was
a gradual increase in number of seeds/capsule by the
advancement of each backcross generation (Fig. 1). The increase
in the percentage of capsule set and number of seeds/capsule
undoubtedly indicates that there was an impairment of female
fertility in the F, generation resuiting in poor capsule and seed set
by open pollination and forced-cross-pollination. The female
fertility was enhanced by each addition of the indicum genome
through backcrosses. Further, the mean number of seeds/capsule
in the steriles after open or cross pollination was very low
compared to that of selfed capsules of fertile plants in each
generation. This is indicative of reduced female fertility in the male
steriles and the gradual increase in female fertility adds hope to
get complete female fertility in the male steriles at the end of BCS.
The enhancement in female fertility by subseguent backcrosses
is also reported in many other crop species (Kaul, 1988). The
decrease in capsule set due to seffing in each generation may be
attributed to the increase in male sterility in each backcross

. . . BNy B P QPWE A UPAE ]
generation. Whereas the higher percentage of setting by open tﬁ S m__?)____,, __E_S]_ P _____K_ﬂ___,_(
pollination which is comparable with that by forced cross
M . ) . N . tiat i‘lIHN'J‘lH OF FAPSHLE SEE A IT30 BREKERNG S TNG
pollination (backcrossing) may be due to cross polfination by BT INANO B IR DY ST AN
. e e - I i ra L)

pollens from the nearby plants in addition to the self fertilization Ve “\*; ‘;ﬁt“' " s s ot et

A . 3 . S IR Bt Y W 5T il
(since the male steriity was not compiete). Further, each AFRL - Umen el (o d e CmAstodar o

backcross was done as pair cross where pollens from only ane
plant were allowed {o pollinate each sterile plant. But by open pollination pollens from not only the recurrent parent but also
those available in the near by places poliinate the plant, This might have resulted in high capsule set by open pollination.
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1nter95ﬁ"g'Y= marked differences we_re observed betwe_en open pollination after emasculation and that w
The emasculation was done following a met.hod outlined by Thangaveiu and Nallathambi (1982) wh
removed along with epipetalous stamens._ Since the coq:olfa colour (large. purpie and white) is more g
insects was more frequent, thereby falvqunng. entomophilous cross pollination. Hence, the cross-pollina
flowers was low due to the failure of visits by |ns§cts. Further, the self poliination was also avoided bye
pollination as high as cent per cent in male steriles of sesame was reported by Osman and Yermanos}'
was upto 60% in the male steriles isolated by Brar (1982). Naturgl cross pollination upto 69% was record '

(1993). This is likely to increase further as backcrosses are continued. The percentage of crass poliination desarves Much ™™
attention because thesuse of male sterile line in commercial hybrid seed production will be cost effective only if high seed
set is achieved by cross-pollination, Reports on the male sterility and outbreeding in sesame are so highly promising that
the stable CMS fines and their maintainers are capable of being used for exploiting the hybrid vigour in sesame such that
hybrid seeds which are economically viable and commercially feasible are produced.
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Influence of sterile and fertile cytoplasm on specific combining ability in
sunflower, Helianthus annuus L.

I. Shankergoud and K. Nagaraja
AICRP on Sunflower, Regional Agricultural Research Station, Raichur-584 102, Karnataka
Abstract

The seventy two hybrids of sunflower (36 AxR and 36 BxR), 12 parents and three checks (RSFH-1, KBSH-1 and
$B-275) were evaluated at RARS, Raichur, using line x tester method. Highly significant difference were observed
for all the characters studied. Male and female interaction effect was highly significant for all the characters except
days to maturity and oil content. There was a highly significant variation in parents and hybrids interaction for ajl
the characters recorded. Cytoplasm effects were estimated for 12 different characters by comparing AxR and BxR
combinations. Effects of cytoplasm were mare pranounced on genera; combining ability than specific combining
ability. Both positive and negative significant effects were abserved for all characters. Among the line, CMS-VR45A
and the tester RHA-5 were found to be the best general combiners.

Keywords | Cytoplasm, combining ability, sunflower
Introduction

Sunflower, being a highly cross poliinated crop, has a great scope for increasing productivity by diversifying hybrid base.
Genotypic inheritance in sunflower has been studied very extensively, only limited research has been conducted to
determine cytoplasmic effect or reciprocal cross difference in sunflower. Hence, an attempt has been made to find out the
differences between the sterile (A} and fertile (B) cytoplasm as female parents and its influenice on specific combining ability
of different traits.

Materials and methods

Six male sterile (A line) and their maintainer (B lines) and six restorers were used to make all possible AxR and BxR
crosses. Materials for field evaluation consisted of 72 hybrids (36 AxR and 36 BxR crosses) plus 12 parents. The genotypes
were planted in Randomized Block Design foliowing line x tester design replicated twice along with the checks RSFH-1,
KBSH-1and SB-275 during rabi-summer 2006-07. Each entry was grown in two rows with spaced 30cm between the plants
and 60cm between the rows. The mean values of each entry for 12 different characters recorded for the hybrids and parents
and they were subjected to analyse the combining ability according to the procedure developed by Kempthome (1957).
gé"oplasm effects were estimated by comparing AxR and BxR combinations and testing the significant of differences with-
values.
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Resuits and discussion

Female parents showed highly significant differences for all the characters except days to maturity, autogamy ang oil
cantent, while male parents showed highly significant differences for all the characters except days to maturity. Amgn,
crosses also, highly significant differences were observed for all the characters studied. Male and female interaction effac
was highly significant for all the characters except days to maturity and oil content. There was a highly significant variation
in parent and hybrid interaction for all the characters recorded.

The analysis of variance for combining ability with respect to 12 characters studied in a line x tester design is presented i
Table1. Mean sum of squares due to testers were highly significant for all the characters except days to maturity, hull pey
cent and karnal per cent. Mean sum of squares due to lines were highly significant for all the characters except days tq
maturity. Interaction between females x males was found highly significant for all the characters studied except days t,
maturity and volume weight. It could be because of the diverse nature of testers and the significant interaction between lineg
and festers.

Eftects of sterile (A line) and fertile (B line} cytoplasm as female parents on specific combining ability (A x R) and (B x Ry
ondifferent characters: Crosses produced from sterile cytoplasm (A} were found littte superior than fertile cytoplasm (Table
2) to produce sca effect in desirable direction for characters like head diameter (9 out of 36 A x R, whereas 6 out of 30 B
x R), autogamy per cent (13 out of 36 A x R, 9 out of 36 B x R), plant vield (18 out of 36 A x R, 16 out of 36 B x R}, ail
content (8 out of 36 A x R, 7 out of 36 B x R) and seed yield (12 out of 36 A x R, 10 out of 36 B x R). Whereas feile
cytoplasm (B) was found to add a little influence, on sca effects, over sterile cytoplasm (A) for characters, days to 50%
flowering (9 out of 36 B x R, 8 out of 36 A x R), plant height (14 out of 36 B x R, 11 out of 36 A x R), Volume weight (5 out
of 36 B x R, 3 out of 36 A x R) and seed weight (10 out of 36 B x R, 9 out of 36 A x R). So the cytoplasm appeared to have
less influence on sca effects for different characters. Also it appears that cytoplasmic effects were not uniform in different
lines. The differential effects of cytoplasm in different combinations indicated the interaction of nuclear genes with cytoplasm
rather than cytoplasm per se. This implies that the evaluation of cytoplasmic sources with various nuclear genctypes is
necessary in hybrid sunflower breeding.

. Table 1 ANOVA for combining ability for 12 different characters in sunflower (A x R and B x R combinations)

Mean squares

Source of Degree of . i
variation fregedom Dgéffjo di:riic:er Plant height Days to \\ﬂi;rte Autogamyjev%isgeh?d Plantyield of\)!'tlant Seed yield Hult Kemal
; o §
flower-ng  (em) em maturity {9100 i) (%) @ @ (%) (kg ha-1)  percent percent

Females " 53.80* 22.80™ 2573.435™ 36B.66 31.81* 5935 069" 289.46™ 3B.44™ 18048842 3E.11M W\ANT

Males 5 8917**  12.83" 1084.085" 12483 6425% 29.9%* 027 34780 4337 6371410 11.50 11.50
FEH;S: * 55 10.61™  9.83*" 493460 296.66 16.53  17.05* 0.35"" 198.06* 1249'* 498665.0™ 31.02" 310"
Error 71 0.58 0.64 0.49 56.71 368 0.43 0.17 0.22 0.51 17096.6 243 2.43

*, ** Bignificant at 5% and 1% level, respectively

Among the top three crosses exhibiting maximum sca effects from A x R and B x R combinations, high x high comiination
of gea of parents was frequently observed for all the characters indicating predominance of additive gene action and very
tess of non additive gene action (Table 3). These can be very weill utilized in breeding programme for additive gene action
as well as non additive gene action since these crosses also showing high sca effects. {(Hussain et al,, 2000). The low »
low gca status of parents was also expressed in A x R and B x R. However, it is desirable if the crosses showing high sca
effect are in association with high gca effects, in which case both additive and non additive gene action can be utilized.

The high x low or low x high type of gca status parents were also observed among top crosses in all the cases. Parents
exhibiting favourable additive effects with high gca iead to the favourable interaction effects present in the crosses which
could finally result in higher sca effects. Such observations were reported by several researchers.

The predominant cytoplasmic effects were noticed in top three crosses for higher sca effects. The sterile cytoplasm (A) was
found to produce the highest sca effects for all the characters except days to 50% flowering, plant yieid, oil per cent and
seed yield. Where in the feriile (B) cytoplasm dominated with the higher sca effects for few yield and yield contriputing
characters, besides, fertile cytoplasm (B} in different combinations were not the same. This could be again because of not
only the cytoplasmic effect but due to the interaction of cytoplasm with nuclear genes.

Among the top three crosses for characters like days to 50% flowering, oil per cent and seed yield. The highest sca effects
were obtained only from fertile cytoplasm (B) alone, indicating the significant differences between sterile (A) and fertile
cytoplasm (B) for above said characters. No single line either from fertile (B) or sterile (A) source was known to effect high
sca for all the characters. In all crosses, different hybrids were reported to produce the higher sca effects. However, amond
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he top three crosses exhibiting high sca effects, the line 103B with RHA-275, for days to 50% flowering, RHA-274 for head

tn meter, R-127 for volume weight and R-8297 for hull per cent and kernel per cent exhibited the higher sca effect
g::;gesling that 103B male parent had higher sca effects among the top three crosses for plant height, days to maturity,
Jolume weight, autogamy per cent, plant yield, oil per cent, hull per cent and kernel per cent.

The cross CMS-15A x RHA-5 indicated the highest sca effect for plant height and volume weight. 67B x RHA-5 exhibited
the significant sca effect for days to 50% flowering and seed yield in desirable direction. 15B x RHA-275 was found to have
signiﬁcant sca effects for days to 50% flowering and days to maturity, while the CMS-67A x R-1B43R for 100 seed weight,
nutl per cent and kernel er cent and 3028 x RHA-127 for 100 seed weight and seed yield. The significant cytoplasmic
offects were reported for different agronomic characters in different crops by several workers (Heaton et al., 1992).

From the study, it can be concluded that for majority of the characters, effects of sterile (A} cytoplasm were found to be
similar to that of fertile (B) cytoplasm. However, the way of cytoplasmic effects was not similar in different cytoplasmic
packground. Therefore more number of lines are hereby advised to be used for the evaluation to find out the cytoplasmic
effects for different characters.

Table 2 The top three crosses exhibiting maximum sca effects, their per se performance and gca status of their parents for 12
different characters in sunflower (A x R and B x R combinations}

Characters Ciosses Mean sca effects gca status female x male
B2 xR3 60.0 -4.01* High x low
Days to 50% flowering B3 x Ré 60.5 -3.59* High x Low
B1xR3 63.0 -3.42* High x Low
Al1xR8 20.8 470 Low x High
Head diameter (cm) B1 xR1 246 413 High x High
B3 xR3 22.0 297 High x Low
A2 xR6 124.9 -41.01 High x High
Plant height (cm) B5 xR5 117.8 -27.18™ Low x High
AB x R3 113.5 -26.69" Low x Low
Al xR2 80.2 -70.82* Low x Low
Days to maturity B4xR5 - 94.0 -32.51 Low x High
B2 x R3 90.5 -5.99 High x High
A2 xR6 : 490 6.07" High x High
Volume weight (g) ’ B& x R4 46.5 5,56 High x Low
B1xR2 424 . 4.85* Low x Low
Al1xR2 85.8 5.67™ Low x High
Autogamy per cent A1 xR1 84.0 8.25™ Low x Low
B6 x R5 89.1 4.99* . High x High
A3 xR5 5.1 1.00* High x High
100-seed weight (g} A1 xR2 56 0.99* High x High
B6 x R2 4.8 0.74* Low x High
B4 x R3 90.5 45.36* High x High
Plant yield (g) Ad x RE 58.1 18.18* High x High
B5 x R1 46.4 16.6* Low x High
B3 x R1 441 B.21* Low x High
Oil per cent B2 x R1 448 3.94% High x High
B4 x R3 39.4 3.50% lL.ow x High
B6 x R2 3049.5 986.13** Low x High
Seed vield (kg ha-1) ‘ B4 xR6 3035.5 923.50** Low x High
B3 x R6 3094.0 684.25" High x High
Ad xR3 231 -6.69** High x High
Hull per cent B1 x R4 21.7 -5,25* High x High
' A3 x R5 18.7 -5.23* ‘ Low x Low
Ad x R3 729 6.69* Low x Low
Kernal per cent B1 x R4 78.3 525 Low x Low
A3 x R5 81.3 5.23* High x High

-75-



J. Oilseeds Res., Vol. 26 (Speciai Issue), 2009

Reference

Heaton, C.T., Cole, G.S. and Martin, B. A. 1992. A cytoplasmic determinant for low levels saturated fatty acids in sunflower oy
Proceedings of the 13th intemational Sunfiower Conference. 11 September, 1992, Pisa, Italy, 1065-1071

Hussain, T, Pooni, H.S. and Philomon Banda, M.H. 2000. The nature of seed oit content variation in a large net of sunflower fesy
crosses. indian Joumnal of Genefics and Plant Breeding, 54 (3) : 207-211.

Kempthorne, 0. 1857. An infroduction to Genetic Statistics. The lowa state university press (Eds.). John Wiley and Sons, inc., New York,
pp. 545, '

Evaluation of genetic stocks for seed yield and yield attributes in
sunflower, Helianthus annuus L.

A.R.G. Ranganatha, V. Vijay, R. Nagaraja Reddy and K. Rukminidevi
Directorate of Qilseeds Research, Rajendranagar, Hyderabad-500 030, AP
Abstract

Sunflower ganetic stocks are evaluated and identified GP9-472-7-2, 5-5 and GP8-217-4-4 as promising among the
30 entries. DRSI-439, 286, 75, 160 and 581are observed superior from the 75 entries each evaluation in two sets,
Among the crosses, identified 3 crosses each in set-l and set-l] as promising for seed yield. High variability was
observed for days to maturity, plant height, 100 seed weight and necrosis reaction in the genetic stocks. Selected
appropriate germplasm lines and inbreds based on the seed yield, necrosis tolerance and yield components for
use in the future breeding programmes for development of superior varieties and hybrids in sunflower.

Keywords: Evaluation, germplasm, inbreds, breeding lines, variability, sunflower
Introduction

Sunflower is one of the important vilseed crops cultivated for its premier oil with high consumer acceptance. Itis spreading
to new areas, crossing climatic and geographical boundaries due to its potential to fit into various cropping systems.
However, there are no commensurate increases in productivity levels in different situations. This warrants genetic
improvement of sunflower with enhanced seed vield and oil content. For development of superior hybrids and varieties,
selection of appropriate genotypes are essential (Virupakshappa, 1993 and Ranganatha et al., 2006a). Hence, in this
direction, the genetic stocks of sunflower are evaluated to identify the promising genotypes for seed yield and yield
components.

Materials and methods

The genefic stocks including germplasm accessions, inbreds and breeding lines are evaiuated during kharif and rabi 2007
a{ Directorate of Oilseeds Research, Hyderabad. Thirty promising entries are evaluated in a 3 row plot in a2 Randomized
Block Design with 3 replications. In ancther experiment, 75 lines each are evaluated in a single row piot in two sets along
with Morden, DRSF-108, TNAUSUF-7, GAUSUF-15 as checks. The inbreds are evaluated to identify maintainerfrestorer
reaction and the crosses are also studied in two sels to identify the promising cross combinations in the preliminary
evaluation trial with DRSH-1, KBSH-1 and PAC-1091 as checks. The observations on yield and yield components are
recorded on 5 plants for each treatment. The row length of 4,.5m is foliowed uniformally with a spacing of 60x30cm for all
the experiments. Recommended agronomic practices are followed to raise a good crop.

Results and discussion

Among the 30 entries evaluated, GP9-472-7-2, DRSF-119 and GP9-472-5-5 exhibited distinct superiority (5-6%) for high
oil content than checks (Fig. 1). Other entries viz., GP9-472-4-1; 7-5; 5-5, 7-2 and GP9-217-4-4 and 515-7-3 recorded
higher seed yield and oil content. Two entries R-sel Master and Bordagen were early and dwarf. Among the 75 entries
evaluated in set-l, DRS!-439 and 286 were identified lines as superior for seed yield with low levels of necrosis (Fig. 2}.
Other entries, DRS-417, 461, 429 and 449 recorded low levels of necrosis. In set-ll, DRSI-75, 160 and 581 were identified
as high seed yielders with low necrosis (Fig. 3). Entries DR5I-37, 46 and 655 recorded lower necrosis. Two entries were
early and three entries were dwarf in height.

A genepool was generated by intercrossing superior lines with high autogamy, seed yield besides necrosis tolerance. Back
crosses were effected for conversion of 7-1B-2 under GIG background; M1007-10 in FMS background; M1008 and
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LTRR83-273 in 378A and 34-2 in Acc 01A background. R-298 is a maintainer for GIG-7-1A2; RCR 8297 is maintainer ¢,
EMS-1007-10: P62R and R296 were maintainers for FMS. However, NBR-3 is a restorer for GIG7-1-A2. M307-2, M-55_
and M 1028 were syperior for seed yield than checks (Table 1}. However, the oil content was low. High variability for dg

to maturity, plant height, number of leaves and necrosis reaction was observed in the inbreds. 1In set-l, hybrid 10A x P62
234A x 12R, 7-1 A x 12R, Acc 01/34-2/A x PS5008 have recorded higher seed vield than checks {Table 2). Further, 5
hybrids have recorded 100 seed weight levels of 6-7.7g. High genetic variability was observed for days to maturity, Plany
height, number of leaves and necrosis reaction. inset-li, the hybrids 7-1Ax P62R, 17A x R296, 378A/M1008 x 7-1 and Gig
7-1A x R 298 recorded higher seed yield (Table 3).
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Fig. 2. Performance of selected genetic stocks, Set-| for seed yleld and necrosis
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Fig. 3. Performance of selected genetic stocks Set-t for seed yield and necrosis

Table 1 Performance of selected inbreds

Ent Necrosis Maturity Plant height 100-seed weight Na., of Seed yield Qil

v (%} dyration {cm) () leaves {g/ptant) per cent
M-269 50 77 92 4.2 188 274 24.7
PAC-1081© 3 81 160 i 264 353 26.4
KBSH-1 © 4 a2 141 45 242 19.5 328
M-307-2 50 76 79 55 212 44.4 21.1
M-1008 15 80 105 6.3 204 14.5 10.5
M-55-1 30 86 98 2.3 254 56.0 11.2
M-1029 10 8o 121 4.5 30.0 40.0 24.0
Table 2 Performance of superior hybrids, Set-l
Ent Necrosis Plant tieight No. of Seed yield 100-seed Qit

b (%) {cm) leaves (g/plant) weight (@)  per cent
PAC-1091 (C) 35 158 4.4 491 53 35.7
GIG1/7T-1A-2/NBR-3 30 . 152 19.8 49.4 7.7 30.2
CMS 7T-1A/RHA 278 15 126 266 48.5 56 146
7-1A/LTRR 341 2 140 25.0 63.7 6.7 23.9
KBSH-1 (C) 10 148 284 428 48 342
DRSH-1 (C) 10 167 324 32.8 42 41.2
GIG1/7-1A-2/RHA 298 2 143 356 546 5.8 379
FMS/HA-1007-10/RCR 8297 3 128 26.6 422 37 278
CD (P=0.05) 10.7
CV (%) 14.5
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Table 3 Performance of superior hybrids, Set-l!

— . Necrosis 100-seed No. of Seed yield Qif
Enrtry (%) weight (g) leaves {g/plant} per cent
PAC-1091(C) 5 52 336 56.4 351
KBSH-1(C) 10 4.4 300 38.5 40.1
852A/PB2R 10 46 28.4 343 37.9
7.1A/PB2R 20 5.2 276 58.4 31.0
4 7A/RHA-296 70 5.5 30.0 56.7 24.6
174/PB2R 5 58 338 54.6 283
234A/LTRR-83-273 10 47 38.2 445 27.2
7-1ALTRR-341 5 5.7 422 54.6 406
DRSH-1© . 20 52 268 26 EYRY
378A/M-1008/7-18 10 7.0 234 62.5

COD (P=0.05) 17.47

CV (%) ' ' 20.6

High variability was observed for days to maturity, plant height, 100 seed weight and necrosis reaction, however, oil content
was low in the diverse hybrids. High variability for the fatty acid composition was observed (Ranganatha ef af., 2008b) in
the genetic stocks, besides for seed yield and yield attributes. The newly developed inbreds and populations have also
recorded 3-4% higher oil content(Seniveratne et af., 2004 and Ranganatha et af., 2007) than the popularly cultivated check
varieties and provide the diverse genetic base for heterosis breeding in sunflower.
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Genetic analysis of important quantitative traits across two environments
in linseed, Linum usitatissimum L.

Shailesh P. Sood, S. Bhateria and Kiran Pathania

Department of Plant Breeding and Genetics, CS.K. Himachal Pradesh Krishi Vidyapeeth, Palampur-176 062, HP
Abstract

Fourteen lines of linseed (Linum usitatissimum L.} were evaluated for general and specific combining ability
through line x tester cross analysis using four diverse testers in two different environments. Fifty six F,s and
eighteen parental genotypes were raised in a Completely Randomized Block Design with two replications and
evaluated for yield and yie!d related traits. Considerable genetic variation was observed for all the traits studied.
Among the female parents LCK-9816, Parvati, Himalini, KL-168 were good general combiners for yield and related
traits along with oil content. Among male parents, Surbhi and KL-224 were good general combiners for yield related
traits and oil content.

Keywords: Linseed, genetic analysis, quantitative traits
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Introduction

In India linseed was grown in 6.4 lakh ha with annual production and productivity of 2.1 lakh tonnes and 329 kg/hg,
respectively (FAC, 2008). Combining ability analysis is one important tool for the selection of desirable parents and g
reliability of such information increases when drawn over various environments. The present investigation was thereforg
undertaken to generate information on the nature and magnitude of gene action and combining ability effects for yield ang
its component traits and oil content in linseed under varying environments.

Materials and methods

The experimental material, consisting of 56 crosses in a line x tester design invelving 14 diverse female parents and 4 wel)
adapted male parents of linseed were laid in a Randomized Block Design replicated two times in two environments (E-[ |
E-1h comprising two dates of sowing i.e., timely (26% October) and Iate sown conditions (17" November) during rabi 2004-05
at the experimental farm of Department of Plant Breeding and Genetics, CSK Himachal Pradesh Krishi Vishvavidyalaya,
Palampur. The parents and F,s were grown in two rows of 2.5 m length in each replication with row to row and plant to pilant
spacing of 25 cm and 5 cm, respectively. Recommended package of practices were followed to raise the crop. Analysis of
variance and line x tester analysis was dane as per Kemntharne (1957).

Results and discussion

The estimates of genetic companents of variance together with related genetic parameters for various traits indicated that
lines had a higher GCA variance as compared to testers for primary branches/plant, secondary branches/piant,
capsules/plant, seeds/capsule, seed yield/plant, harvest index and oil content in both the environments as well as combined
over environments (Table 1). it reveals that environment had significant role in the expression of all the characters. The
mean squares due to GCA x environment and SCA x environment interaction were highly significant for all the traits. The
average degree of dominance indicated overdominance for all the characters in both the environments and combined over
environments except for seeds/capsule in E-11, where partial dominance was observed. Narrow sense heritability estimates
are being classified as high, medium and low. Days to 50% flowering, days to rmaturity, ptant height and 1000-seed weight
showed moderate heritability, whereas primary branches/plant, capsules/plant, seeds/capsule, seed yield/plant, hatvest
index and oil content showed low heritability.

The contribution of line x tester interaction was more to {otal variation (35 to 70%) in all the traits studied when compared
with either lines or testers which clearly indicated that upon crossing sufficient genetic variability can be created for these
traits. The share of testers towards total variability was least in comparison to lines and lines x tester interaction. These
results are in conformity to the findings of Kumar et af. (2000) and Bhateria ef al. (2001).

The gca effects reveal that none of the parents had good general combining ability for ail the characters studied (Tabie 1).
Significant general combining ability effects were cbserved in nine female parents viz., KL-223, Chambal, Nagarkot, Binwa,
LCK-9818, Parvati, Himalini, KL-168 and KL-187 and two male parents, Surbhi and Kangra local for as many as four to nine
traits on the strength of the magnitude of GCA effects for various traits over environments.

The preponderance of nan-additive gene action for days to 50% flowering, days to maturity, plant height, primary
branches/plant, secondary branches/plant, capsules/plant, seeds/capsute, 1000-seed weight, seed yield/plant, harvestindex
and oil content, is in accordance with the earlier studies of Kumar ef al. (2000} and Bhateria et a/. (2001). However, Yadav
and Srivastava (2002}, found highly significant SCA and GCA for early growth vigour, days to 50% flowering, days to
maturity, 1000-seed weight and seed yield/plant indicating importance of both non-additive and additive gene actions. Out
of fourteen maternal parents, four (LCK-9816, Parvati, Himalin{, KL-168) were good general combiner for seed yield and
related traits as well as for oil content. Among male parents, two (Surbhi and KL-224) were poor general combiners for seed
yield, but were good general combiners for yield related traits and oil content. Another male parent KL-221 was good
general combiner for seed yield and its compaonent traits but poor general combiner for oil content. it is therefore, suggested
that intermating of randomly selected progenies in early segregating generations (especially in F, and F,) obtained by
crossing these parents will release the hidden genetic variability through breakage of undesirable linkages involved in
different characters and generate an elite population for selection of high yielding lines in advanced generations.

Low heritability in case of primary branches/plant, capsules/plant, seeds/capsule, seed yield/plant, harvest index and oil
content suggests non-fixable component of vartation gaverning these traits. On the other hand moderate heritability in case
of days to flowering, days to maturity, plant height and 1000- seed weight impiying that these traits can be improved by
making selections among the recombinants obtained through segregating populations. Since gene action involved in
crosses was of non-additive type with low and medium heritability, therefore, direct selection for such traits will not be
effective. Hence, these crosses can be expioited in subsequent generations for isolating desirable segregants.
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Estimates of genetic components of variance and per cent contribution of lines, testers and their interaction across

Table 1 environments in linseed
—_ o2%a N v v{a® Hevritability Contribution (%}
Characters Lines Testers Average esea oA o D/a?A) (h*ns) Lines Testers  Interaction
EF 5.30 6.43 8.17 30.52 12,36 1521 1.1 44.48 2971 22.81 42.99
oM 1.41 2.28 2.069 0.01 4.14 4714 1.067 4395 31.39 25.06 43.55
PH {cm) 1.88 10.27 8.40 20.85 16.81 11.24 0.817 5219 20.85 38.67 40.48
pg /plant 5.03 -142 0104 12748 0.02 6355 56.37 0.03 29.41 35.44 35.00
5B Jplant 2.2? -0.32 0.21 19.17 0.42 9.54 4.76 3.649 36.97 242 60.60
Caps./plant 16963 -119.16 -54.98 4450.43 -109.87 2190.21 4.48 4.45 30.01 1.350 68.64
siCap. a.11 -0.03 0003 1.42 6.1 0.59 - 7.88 0.75 3389 - 363 62.47
'
1000-SW (g) 0.07 011 0.10 1.33 020 . 067 1.830 22.99 27.84 14.46 57.67
SYiplant (g) 0.13 012 -0.06 1035 -0.12 517 6.56 223 372 2592 7035
Hi (%) 6.52 C.05 1.48 48.82 297 2475 2.88 938 38.43 4.55 57.01
0ii Cont. (%) 1.06 -0.40 -8.05 18.08 -0.16 9.04 7.5 1.73 32.20 1.90 65.89
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Evaluation of soybean, Glycine max {(L.) Merrill. genotypes for
germination, field emergence and yield

Rajkumar Ramteke, G.K. Gupta, Vijay Lakshmi Singh and R.K.S. Rathore
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Abstract

An experiment was conducted during 2003-2005 at National Research Centre for Soybean, Indore, to study seed
size and other growth parameters with relation to yield of soybean. Fifty small, medium and bold seeded genotypes
of soybeans were tested for laboratory germination and field potential. A significant negative correlation (r=-0.371)
between 100-seed weight and germination indicated faster deterioration of large seeded genotypes as compared
to small seeded genotypes during storage. However, medium seeds maintained superiority over larger and smaller
seeds in soybean. Correlation studies indicted positive relation of several seedling characters like length, speed
of germination, germination index with seed yield.

Keywords: Speed of germination, germination index, soybean
Introduction

For high productivity, an adequate plant stand of soybeans is very essential which largely depends on s~

and seedling vigour. Therefore, seed quality is recognized as one of the major factors that determine

acrop. Delouche ef al. (1973) classified soybean as a 'poor storer' species as it loses viability ver

humid conditions of storage. Calton and Hartwig {1971) found varietal difference in emerr

seeded saybean varieties emerged better than large seeded ones. However, Gontia and Aw. 4
of bold seeded genotypes for all seed vigour traits and recorded 55.67% higher seed yield ow ==
study was initiated to find out optimum seed size and superior growth parameters and yield p\
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Materials and methods

An experiment was conducted in randomized block design with 4 replications during kharif 2003-2005 keeping 45 em
row-to-row distance and 5 cm plani-to-plant distance at the National Research Centre for Soybean, Indore. Fifty genotypeg
of soybeans classified on the basis of 100-seed weight as small, medium and bold seeded were tested for laborap,
germination and field potential. Vigour and germinatian ability of seeds of soybean genotypes was adjudged by foliowin
indices in laboratory and at field. The characters like 100-seed weight, germination per cent by paper towel methog, Speeq
of germination index (SGI) following method of Maguire (1962), seedling length (cm) after 14-days were recarded, Thg
observed data were analysed statistically (Singh and Chaudhary, 1985). Standard procedures were foliowed for estimation
of speed of seediing length index (SSLI} and germination index (Gl) as per Scott ef al. (1984).

Results and discussion

Out of 50 genotypes 4 were small seeded, 40 were medium seed and © were bold seeded. There were significan
differences in 100-seed weight. A significant correlation (r = -0.371) between 100-seed weight and germination, indicateg
faster deterioration of farge seeded genolypes as compared to small seeded genotypes during storage. This result is i
agreement with the studies of earlier workers (Horlings ef al., 1994 and Lakhani, 1897). Result revealed that in smal|
seeded genotypes with 100-seed weight 0f6.10 {0 10.02 g the germination percent (69.75 {o 88.50), speed of germination
(9.65 to 13.16), seedling length (20.07 to 23.60 cm), speed of seedling length (2.66 to 3.06}, germination indices (467 67
t0 500.89) and yield (158.92 to 330.33 g) were higher in bold seeded genotypes with 100-seed weight of 14.831017.58 .
The association between small seed size and high germination and better field emergence as well as higher viability was
also reported by Calton and Hartwig {1971}, Lal et al. (1973), Tiwari ef al. (1978) and Horlings ef al. (1994). JS 80-21
showed highest germinabiity (91.63 %) and was at par with JS 82-9 (91.37 %), SL 285 (91.00 %) and Indira soy 9 (81.00%).
Correlation studies indicated that speed of germination at field was positively associated with seedling length, its speed,
germination index and aiso with yield of 5-m row (Table 1).

In present investigation, Indira soya 9 (15.51), Malav king (15.45), JS 80-21-85 (15.26), JS 93-05 (15.23) were at par and
showed the highest speed of germination followed by JS 335 {14.46). Genotypes indira soya 9, JS 93-05, and JS 335 are
released varieties while, JS 80-21-85 is advanced and Malav king is a local popular variety. This resull supported the
findings of Yerma and Ram (1988} who reported that medium seeds maintained superiority over larger and smaller seeds
for most of the seedling characters in soybean. Result indicated rapid germination contributes a vigorous and successiul
seedling. Seedling length was highly significant with its speed and yleld but was non-significant with germination index,
Speed of germination at field was found positively associated with seedling length, its speed, germination index and also
with yield of 5-m row. High speed of germination has also been found to be a criterion for high seed vigour by Pinthus and
Kinnel (1979).

In the present investigation, indira soya 9 (15.51), Malav king (15.45), JS 80-21-85 (15.26), JS 93-05 (15.23) were at par
and shawed the highest speed of germination followed by JS 335 (14 .48). Result indicated rapid germination contributes
a vigorous and successful seedling as indicated by positive significant association between speed of germination and yietd
was observed. It was also revealed that, phenotypic coefficient of variatien (PCV} were somewhat higher than genotypic
coefficient of variation {GCV) for all the characters indicating modifying effect of environment on expression of characiers
under study. Similar trend was also observed by Karad ef al. (2005).

Yield is the most complex polygenic character and dependent upon several other agronomic characters. In the present study
all the parameters except 100-seed weight were highly correlated with yield. Highly significant correlation was observed
between the yield and germination, yield and speed of germination, yield and seedling length, yield and speed of seedling
tength and significant between yield and germination index but nen-significant between yield and 100-seed weight. The
coefficient of determination () values indicated that the variation in germination (%), speed of germination, seedling length.
speed of seedling length and germination index of soybean contributed about 34.81%, 25.0%, 28.09%, 44.89% and 11.56%,
respectively of variation in yield. Thus, speed of seedling length is the important parameter fallowed by germination percent.
1t is now established that if speed of seedling length and germination percent is more, the yield is more. in present study,
the highest yield was observed in JS 335 (599.58 g), which was at par with Malav King (571.42 g) and followed by SL 428
{530.33 g), JS 93-05 (529.92 g), SL 295 (503.33 g}, SL 328 {496.33 g) PK 1024 {4981.75 g) and Samrai (473.83 g). Variety
JS 335 is presently a national check in All India Coordinated Research Project on Soybean (AICRPS). Malav King and
Samrat are popular varieties. Present study also indicated the introduced genotypes especially Pl lines (exotic fines) did
not perform well yield wise at the experimental field. Possibly these exotic lines are not acclimatized/ adapted 10
agro-climatic zone of Malwa plateau of Madhya Pradesh. Pod shattering was also observed in exotic lines and associated
with low yielding.
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orrelation coefficient studies between seed health parameters

Table * c
T 1oq-seed Germination % Spegd of Seedling length Speed of Germination Index Yield (g) of 5-
parameters weight (g) {lab) Germination Index {cm) after 14-days seedling length m row
m 1 -0.371* -0.158 0.274 0.198 0,023 .0.089
rnation % (fab) 1 0.583** 0.320° 0.437*" 0.492* 0.599™
E:eed of Germination Index 1 0.485"* 0.523** 0.477% 0.501™
seediing length {cm) after 14-days 1 0.019* 0.203 0.520%
speed of seedling length 1 0.232 0.669"
1 0,342

Gem-.mation Index -
1

Yield (g) of 5-m row
s Significant at P=0.05 and 0.01 level, respectively
2 Estimates of mean, components of variance and heritability (broad sense) in respect of seed health parameters

Table
Range Variance Caefficient of variation N
Mean t S.E Phanotypi Genotypi Heritability (broad
Parameters ' : = . ; enotypic enotypic sense)
Minimum  Maximum Phenotypic Genatypic (PCV) (GCV)
100-Seed weight 06.101 17.580 11,895 £ 0.304 18.900 18.434 36.549 36.006 0.875
Germination % (lab)  6%.125 91.625 80.848 + 1134 182,012 166.270 16 687 15.949 0.914
Sgeed of germination g g.g 15.513 12.022 + 0.276 11.692 10,209 28.442 26.708 0.882
index
. 23,515 £ 0.240
Seediing length after g o7 26.67 18 123 14.018 18.104 15.922 0774
14-days
I’Spei“’ af seedling 2,665 3.457 3.122 + 0.026 0.146 0.085 12,251 9.697 0.652
erg)
Germination index 360333 G44.778 488,682+ 8.338 1128368 10002.25 21737 20.466 0,536
Yield/ 5m row 073157  509.583 367792416524 5584828 53990 49 64.254 63.177 0.967
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Abstract

Study conducted on the genetic parameters, correlations and path analysis in 71 sesame genotypes across three
location viz., Peddapuram, Elamanchali and Jagtial representing three agro climatic zones of Andhra Pradegh,
revealed the importance of additive gene action for the traits plant height, capsules on main stem, capsulesiplan,
capsule length, biological yield and seed yield/plant. The traits biological yield and harvestindex were stable acrosgg
the zones in addition to maximum contribution to seed yield.

Keywords: Sesame, path analysis, ciimatic zone
Introduction

Yield is a complex and pelygenically controlled, highly environment influenced trait and selection if based mearly on yield
is not effective. As such, breeder has to relay on the proposition of selection for yield indirectly through vield associated and
highly heritable traits duly eliminating the environmental phenotypic variations. Correlations and path analysis like other
genetic estimates vary from environment to environment and depend on the material under given setup of environmental
conditions.

Materials and methods

Seventy-one diverse germplasm lines of sesame criginating from different pants of ihe country were studied under different
locations of Andhra Pradesh viz, Agricultural Research Station, Peddapuram (East Godavari District}; Agricultural Research
Station, Elamanchili (Vizag District) and Regional Agricultural Research Station, Jagtial (Karimnagar District) during kharif,
2002 in a Randomized Block Design with two replications, Data were recorded on 12 quantitative traits viz., plant height,
days to maturity, number of primary branches, capsules on main stem, capsules on primary branches, capsules/plant,
capsule length, seedsicapsule, 1000 seed weight, biologicai yield, harvest index and seed yield/plant. Correlations and path
analysis were worked as per Dewey and Lu (1959).

Results and discussion

The results on variability parameters revealed high magnitude of genotypic and phenotypic coefficients of variation
manifested by the traits like number of primary branches. capsules on main stem, capsules on primary branches,
capsules/plant, biological yield, harvest index (Ashokvardhan Reddy ef af,, 2001) and seed yield/plant, Ashokvardhan Reddy
et al. {2001y and Sharma and Mandal (2001) indicating a wide range of variation. Influence of environment in the expression
oftraits like days to maturity and 1000 seed weight was attributed, for the low magnitude of both the coefficients of variation.

Additive gene action and usefulness of simple selection for the traits like plant height (Sharma and Mandal, 2001), number
of productive branches, capsufes on main stem (Sreedhar st al., 2005), capsules length, 1000 seed weight, biological yield
{Ashokvardhan Reddy ef al., 2001) and seed yield/plant (Sharma and Mandal, 2001; Ashokvardhan Reddy et af., 2001) was
attributed due to high heritability estimates coupled with high genetic advance at all the 3 locations. Correlation of yield and
yield attributes at the 3 [ocations revealed that the traits capsules on primary branches (Ashokvardhan Reddy et al., 2001),
biological yield and harvest index exhibited significant and positive correlation with seed yield at il the 3 locations. As such,
they are not influenced by the changes in environmental conditions and are being stably associated and as such, selection
criteria based on these traits can be employed acrass locations. The direct and indirect effects of different traits on seed
yield at the 3 locations suggest that biclogical yield and harvest Index exerted high magnitude of direct effects on seed yield
at all the three locations (Table 1). Indirect effects of these traits were also high and positive with most of the traits along
with high positive correlations, with seed yield. As such, selection criteria can be framed for improvement of yield by way
of direct selection for biclogical yield and harvest index at all the three locations, as they are stable,
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Table 1 Direct and indirect effects of yield in seed yield for 71 genotypes of sesame at 3 locations

No. of Capsules Capsules
primary onmain  on primary
branches stemn brances

Days to
wnaturity

Capsules/ Capsules Seedsfor 1000-seed Biological  Harvest

Character Plant height plant length capsule weight yield .index

P -0.0448 -0.0024 -0.6014 -0.0246 -0.0033 -0.0143 -0.007 -0.0081 -0.0011 0.0189 -0.0057

plantheight E 01333 ggifa. 00451 0.0228 004743 00440 00153  -0.0042 °'0.0070  -0.0441  0.0253
J  -0.1004 0.0659 -0.0468  -G.0740 00814 00762 -0.0333 0.0015 0.0141 004138 -0.0172
P 00802C -00002  0.00C £0.000 0.000 0.0001 £.0C0 0.000 0.000 0.000 0.0001

Da‘{sr?w E 00088 04116 00202 00718 00160 00482  -0.0283 00253 00097  -DO0BS  0.0026

1]

ma J 01081 01647 00042 01233 01281 01367 00386 00024  -00355 01118 00617

Numberof P -0000F 00009  -0OD53  DODID D004  -00036  -0.0005 00002 00002 -D0030  -0.0001

primary E 0001C  -DOGOS 00028 00001  0.0M4 00071 -00006 00002 00002 -DOODE  0LODE

branches 5 00179 00207 0Q362 00179 00214 00225 00043 00006  -00042  0.0184  0.0043
P 00232 0008 00078  -0.0425 00014  -0.0164  .00078  -0.0084  -0.0095  -D.OG3T  -0.0086

‘:;;?:‘2&;"” E 00045 80042 00009  -0.0262 00154 -00204  -D.00S5  0.0641  -0.0044 00040  -0.0073
J  -00075 00077  -0.0051  -00102 -0.0083  -0.0090  -0.0022  -0.0002 00012  -0.0041  -0.0028

Capsueson P O0OTD 09039 00102 00004 ... 00116 00007  -DO0D3 00007  -0.0083  -0.0012

primary E 00523 Qo211 00747 00864 T 01421 00391 00141 00433 00311 -00595

branch J 01158 0.1111 0.0847 0.1153 - 0.4337 0.0282 0.0077 -0.6231 0.0807 6.0359
P 00108  -0.0124 00236 00131  -0.0295 00340 00055 00060  00D4E 00267  0.0066

g;f\f“'esj E 00818  -00404  0.0098 01827 02387 02474 00801  -0.0309  0O700 00526  0.0598
J 00968 -01059  -00793 09124 04194 04276 -00289  -0.0007 00230  -0.0688  -0.0386

R P 00018 -00002  -0.0010  -0.0020  -0.0006 -0.0018  -6.0110  -0.0047 00037  -0.0003  -0.0027

,‘;,2;?:165 E 00084 D086 -0.0149 00268 00105 00238 00734  -00015 00037 00088  0.0102
J 00038 00027 00014 00025  0.003¢ 00026 00115 00014 0O0CI9  0.ODOE  -0.0017

0.0175
Seeds P 00038 0003 00008 00035 00005 00031 00074 o . 00038 00004  -0.0051
e .

capsules E 00001 00009 00003 00006 00004 00005 00001 ... -00004 00008 00001
J 00003 00009  -0.0011  -0.0013  -0.0003  -0.0003  -0.0076 00104 00057  -0.074

1000 secd P 00003  -0.0016  -0.0004 00020 00006 00017 00043 00023 00128 00016  0.002%

3

we,-gmee E -00013 00021 -0.0020 -0.004%  -0.0071  -0.0068  -00012 00023  -0.0241  -0.0010  -0.0059
J 00082 00126 00067  DO06E 00034  0.0105 00096 00100  -00584 Q0174 00038

Booge T 0016 00040 04564 006z 05051 05109 00224 00175 01019 08001  -D.OTB0

luilel

yield Sica E 02120 00388 01289 00967 01354 04363  DO775 04258 00265 08407 00072
J  B2542 04134 03103 02423  6.3440 03284  0o322  -0.0512 Q01818 (6091 D.0898

Harvest P 00848  .0.3363 00075 01360  0.060C 04317 01847 01981  0A3M0 0856 08725

e

index s E 01102 00137 01699 014620 02340 02338 00808 00175 01406 00065 05795

J 00346 D855 00586 01378 01244 01489 00751  0.0662 00324 0.730 0.4951

Correlation P 0.3229*  .0320™ D472 0.1504 0.5751* 06275 Q.1620 0.1475 0.0280 0.7227*  0.5805™
w'lth seed E 0.0548 -0.0703 0.1488 0.4096"  0.5223**  0.5348*  (.2483* -0.0947 0.1855 0.6204**  DB530™
vield J 0.3887* 07321 0.4589*  0.4480* 0.5611** 05710  -0.0310 -0.0601 -0.2408*  0.8020*  0.6153**

Residual effect at P = Peddapuram = 0.212; € = Elamanchili = 6.388; J = Jagtial = 0,2978; -, ** Significant at 5% and 1% fevel, respectively
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