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ABSTRACT

One hundred fifty (Carthamus tinctorius L.) genotypes included five check varieties from Directorate
of Oilseeds Research, Hyderabad were evaluated to study the genetic diversity existing among them
by using Mahalanobis D? statistics. The genotypes were grouped into sixteen clusters. The pattern of
distribution of genotypes into various clusters, maximum numbers of genotypes present in cluster IX
(17) followed by cluster X (15). Maximum inter-cluster distance was observed between cluster | and
cluster VI and minimum inter-cluster distance between cluster lll and cluster IX. The maximum
intra-cluster distance was obtained for cluster Xl whereas minimum intra-cluster distance lowest was
shown by cluster I. The inter-cluster distance was higher than the intra-cluster distance indicates that
wide genetic diversity among the accessions of different groups. Genotypes of cluster XIV, VIIl, IlI, |,
XI, Xl and VII showed highest mean value for days to 50% flowering, plant height, plant population,
diameter of main capitulum, number of seeds per capitulum, hull content and seed vyield,
respectively. GMU- 3713, GMU- 3637, GMU- 3778, GMU-3777 and GMU- 3700 are the highest yielder in
cluster VII. Based on present study these particular varieties could be used as parents in

hybridization programmes.
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Safflower (Carthamus tinctorius L.) is one of the major
oilseed crops after groundnut. It is especially grown for
its good oil quality rich in vitamin E, linoleic acids and
oleic acids. In India area under safflower crops are 2.95
lakh ha. and production1.89 lakh ton. Safflower is one
of the important rabi oil seed crop in Chhattisgarh. It is
grown as a sole crop as well as mixed crop/ inter- crop
with gram and wheat. Area under safflower crop is 850
ha and productivity is 294 kg/ha. production is 0.250 ton
(1). Careful selection of parents for hybridization
programme will decide the extent of possible
improvement in the genotypes under consideration.
Improvement is primarily depends on the diversity of
the parents. Hence an attempt was to make to classify
the genotypes into different clusters by D? analysis. The
existence of genetic divergence among the 150
safflower genotypes was examined by employing
Mahalanobis’s D? statistics.

MATERIALS AND METHODS

The experimental material comprised of 150 safflower
germplasm accessions included 5 check varieties (A-1,
Manijira, PBNS-12, PBNS-40 and JSF-1) received from
the Germplasm Management Unit (GMU) of safflower,
Directorate of Oilseeds Research, Hyderabad. The
genotypes were evaluated in Randomized Complete
Block Design at Research and Instructional farm,

IGKV, Raipur (C.G.). The spacing was maintained at 45
cm x 20 cm. Recommended packages and practices.
Data were recorded for 13 economic traits on an
average 5 plants over two replications and mean
values were used for analysis. Analysis for genetic
divergence using Mahalanobis D* was carried out as
described by (2). The genotypes were grouped into
number of clusters by Tocher's method as described by

().
RESULTS AND DISCUSSION

The 150 germplasm accession and 5 check varieties
were grouped into sixteen clusters by using D? (Table
1). Maximum numbers of genotypes present in cluster
IX (17) followed by cluster X (15) were the minimum
number of genotypes present in cluster VI (5) followed
by cluster | (4). As already reported by researchers on
safflower (3, 4, 5, 6). The highest inter-cluster D values
was observed between cluster | and cluster VI (30.980)
followed by cluster | and cluster XVI (28.206), cluster VI
and cluster Xl (27.541), cluster VI and cluster XIi
(26.512), cluster | and cluster XIV (24.700). The lowest
inter cluster was found between cluster Ill and cluster
IX (6.620) followed by cluster V and cluster VIl (6.630),
cluster IX and cluster X (6.653). The inter-cluster
distance was higher than the intra-cluster distance
indicates that wide genetic diversity among the
accessions of different groups. The intra and inter
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Table-1 : Clustering pattern 0f 150 Safflower genotypes.

Cluster No. of Name of genotypes

No. Genotypes

| 4 GMU-3701, GMU-3727, GMU-3730, GMU-3735

Il 14 GMU-3644, GMU-3654, GMU-3656, GMU- 3659, GMU-3670, GMU-3691, GMU-3692,
GMU-3702, GMU-3744, GMU-3746, GMU-3768, GMU-3780, GMU-3798, A-1

I 10 GMU-3639, GMU-3673, GMU-3723,GMU-3725, GMU-3729, GMU-3733, GMU-3737,
GMU-3745, GMU-3747, GMU-3756

v 8 GMU-3652, GMU-3681, GMU-3690, GMU-3760, GMU-3762, GMU-3776, GMU-3791,
GMU-3799

Vv 16 GMU-3625, GMU-3628, GMU-3635, GMU-3649, GMU-3660, GMU-3667, GMU-3678,
GMU-3711, GMU-3715, GMU-3716, GMU-3719, GMU-3738, GMU-3750, GMU-3769,
GMU-3792, GMU-3796

VI 5 GMU-3621, GMU-3642, GMU-3643, GMU-3671, JSF-1

Vil 9 GMU-3637, GMU-3700, GMU-3704, GMU-3713, GMU-3753, GMU-3766, GMU-3777,
GMU-3778, GMU-3794

Wil 11 GMU-3626,GMU-3658,GMU-3666,GMU-3684,GMU-3757,GMU-3765,GMU-3770,GMU-3772,
GMU-3773,GMU-3782,GMU-3793

IX 17 GMU-3624, GMU-3631, GMU-3632, GMU-3653, GMU-3682, GMU-3683, GMU-3693,
GMU-3694, GMU-3699, GMU-3703, GMU-3720, GMU-3722, GMU-3726, GMU-3749,
GMU-3754, GMU-3781, Manijira

X 15 GMU-3641, GMU-3646, GMU-3647, GMU-3651, GMU-3661, GMU-3696, GMU-3706,
GMU-3708, GMU-3734, GMU-3736, GMU-3743, GMU-3748, GMU-3764, GMU-3775,
GMU-3800

Xl 5 GMU-3636, GMU-3676, GMU-3718, GMU-3721, GMU-3750

Xl 7 GMU-3634, GMU-3675, GMU-3677, GMU-3709, GMU-3761, GMU-3786, GMU-3789

Xl 7 GMU-3633, GMU-3638, GMU-3640, GMU-3679, GMU-3698, PBNS-12, PBNS-40

XV 7 GMU-3662, GMU-3663, GMU-3664, GMU-3771, GMU-3774, GMU-3783, GMU-3790

XV 9 GMU-3623, GMU-3648, GMU-3668, GMU-3672, GMU-3674, GMU-3705, GMU-3731,
GMU-3740, GMU-3741

XVI 6 GMU-3645, GMU-3680, GMU-3686, GMU-3687, GMU-3759, GMU-3787

cluster value (Table-2) Whereas minimum distance
indicates that close relationship between this clusters
and hybridization among the genotypes of these cluster
would not provide provides good results. The greater
distance between clusters, wider the genetic diversity
between these genotypes. High divergent genotypes
would produce for selection and improvement. The
hybrids were produced from the selected genotypes
and it is useful for desirable transgressive segregants
and higher magnitude of heterosis. This would be
useful in safflower breeding programmes.

The maximum intra-cluster distance was obtained
for cluster XlI (8.317) followed by cluster Xl (7.935),
cluster XV (7.840), cluster VI (7.650). The lowest
intra-cluster was shown by cluster | (6.315), cluster VI

(6.553). The intra-cluster distance varied from 6.315 to
8.317. The data on cluster mean is presented (Table-
3). Genotypes of cluster XIV, VI, 111, 1, XI, XIl and VII
showed highest mean value for days to 50% flowering,
plant height, plant population, diameter of main
capitulum, number of seeds per capitulum, hull content
and seed yield, respectively. GMU- 3713, GMU-3637,
GMU-3778, GMU-3777 and GMU-3700 are the highest
yielder in cluster VII. Based on present study these
particular varieties could be used as parents in
hybridization programmes. Similar findings were
reported by (7) for high seed yield in GMU 3494, GMU
3482, GMU 3514 and GMU 3443.
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Table-3 : Cluster mean for 13 quantitative characters in Safflower.

Paikara et al.,

Cluster DF PH PB LLB WLB PP CP DMC NSP HSW HC oc SY
No. (%) | (%)
| 100.12 | 82.87 10.25 7.75 433 14.50 19.37 2.12 19.50 452 20.75 | 27.70 | 435.63
I 102.07 | 83.50 13.78 7.60 3.83 1385 | 26.32 2.10 20.71 477 20.75 | 31.83 | 619.83
1] 99.90 | 83.80 12.65 7.80 3.48 15.00 | 24.70 1.86 19.30 476 19.75 | 31.30 | 698.51
IV 102.56 | 91.31 10.06 7.00 3.28 12.87 | 22.06 1.70 19.62 4.10 20.25 | 31.94 | 485.13
V 101.40 | 8343 15.93 712 3.52 12.03 18.71 1.94 19.31 497 20.03 31.12 | 768.28
VI 101.40 | 80.60 16.60 8.00 4.67 1460 | 29.30 1.63 17.60 5.60 20.00 | 3161 | 932.21
Vil 100.50 | 89.05 14.44 8.05 3.48 13.27 | 23.66 1.98 19.00 459 1750 | 31.64 | 959.46
VIl 102.72 | 94.45 13.40 7.50 3.80 14.27 23.31 1.98 19.72 4.74 20.22 31.03 | 673.91
IX 101.29 | 83.32 10.38 8.67 412 1323 | 24.82 1.85 20.00 5.01 19.41 30.65 | 737.04
X 100.80 | 86.20 11.83 8.50 4.09 14.06 18.36 1.64 19.53 461 20.73 | 31.96 | 831.23
Xl 100.40 | 79.90 14.00 8.20 3.95 1200 | 2340 1.69 21.60 431 1550 | 28.81 | 470.38
XIl 100.78 | 84.28 12.42 9.21 343 1242 | 20.57 1.77 20.28 4.21 2092 | 3113 | 646.55
Xill 102.21 | 86.28 17.85 8.92 4.10 12.71 25.00 1.81 19.42 5.10 16.50 | 28.16 | 688.09
XIV 103.42 | 88.92 15.00 8.14 419 12.85 26.78 1.75 19.71 4.29 20.78 32.39 | 608.46
XV 100.16 | 86.05 18.55 10.00 4.00 1227 | 22.94 1.96 19.22 4.71 20.61 32.57 | 687.86
XVI 102.66 | 86.91 17.41 8.00 3.29 14.41 21.83 1.80 18.50 413 20.25 | 3218 | 576.22
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