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Genetic Divergence in Safflower (Carthamus 1inctorius .}

R. K. AGRAWALY, H.KUMAR?, R.B.SINGH* and R.M. SINGH'

Fifty lines of salflowsr gorm plasm wers gubjected to D* analysiz for quentilying
degree of divergence and to assess the relative contribution of yield and ylaid compe-
nents towarde total varlability, The lines on the basis of D® estimates were catalogued
inta 12 elusters of which each of the thres clusters had single line.

Dezys to 50 per cent flowering,
plant height, number of primary bran-
ches, number of capitula per plant,
number of seeds per capitulum, soed
yield per plant and oil content contri-
buted more towards total divergence.
Tho first two canonical roots accoun-
ted for 88 per cent and the first five
for 92 per cent of the variability, The
clustering obtained through group
constellation made in two diamensional
space using first two roots showed
clase agreement with that obtained by
D? analysis. Number of seeds per
capitulum, oil content, plant hsight
and size of capitulum were important
in vecter | and plant height, days to
50 por cont floawering and seed vyield
in vector Il

India is one of ths centres of
origin of safflower and has tremandous
variabllity with preponderance of inde-
genous biotypes (Ashri,
Karve, 1976). The exotic biotypes too
contained some lines of Indian origin,
A survey of existing germ plasm
showed that owing to an export, re-
import and exchange of materials, there
was a lot of duplications (Karve, 1976).

#

Since ecogeographical divergence is
not necessarily related with the genetic
diversity (Mahndiratta et al, 1871;
Muty and Quadri, 1966; Singh and
Bains, 1968 and others), ths pheno-
typic variability could not ba taken as
an index of selection of diverse lines
for productive = heterosis -bresding.
Mahalenobis (1936) D*-statistics which
is based on multivariate analysis of
quantitative traits, is a powerful too|
for measuring divergence among & set
of population, using the concept of
gtatistical distance  utilizing - multi-
variate measurementss?

Safflower, 2 potential oilseed crop
of dryland agriculture, has not yet

- been subjected to detailed genetic

1973; and .

study for the characterization of its
variability. In the present study . fifty
lines of safflower were put to D*-ana-
lysis fer quantifying degree of diver-
gence and to assess the = relative
contribution of d.fferant characters to

‘total divergence.

MATERIAL AND METHOOS

Fifty lines of safflower were grown
in randomized block design with twe
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‘replications ‘in ‘Rabi season, 1977-78
‘at the Agricultire Research Farm of
Banaras Hindu ' University,  Varanasi.
Each' plot consisted of 3 rows with 22
plants in each. Plants were spaced at
20 cm within erid 45 cm betiveen
rows, Observations were recorded on
ten randomly selected plants for the
ten characters, ‘'namely, days to 50 per
cent flowering, days to maturity, plant
height (cm), nurber of primary bran-
ches, siza of cepitulum (cm), number
of capitula per plant, number of seeds
‘per démnu!uni' 100-seed weight (g).
seed yield pﬁr p]anl {':l) and o.l I.'-DH-
IE"“ Un]

F!ut means’ were used for the
stanstrcal analysis. The differances
am>ng the lines were ftested by the
analysis of variance. The diversity was
measured bv Wilk's cntermn, Mahala-
nobsie” D* smtlsncs and ‘canonical
&nalysis as dEEﬂTIbEd by Rao [1952]
The divergence among the lines ‘was
plotted in scatter diagram using first
and second ‘canonical vectors as- co-
ordinates and clustering 'obtained
thmugh D"-analysm were supunmpnsad
r.m “this.

RESULTS AND DISCUSSION

The analysis of variance revealed
highly - significant varietal - differences
for' all the-traits: The-aggregste eflects
of all the characters as tested by Wilk's
criter'on also exhibited significent dil-
ferences between lines (V-statistics for
4Bﬂ d f.=1010. 4?}

The Ds vafue: obtained fnr all the
possible 1225 pairs : of - lines ranged
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r"ffem ‘2.65 (S 12 to S 14) ‘1o 26.89
-r(between S 26 and S 29). The fifty
-.lines, on the 'basis of'D* values were
- catalogued into 12 clusters (Table 1),
The clustaring pattern indicated that
lines S 11, S 28 and.S 27 were geneti-
. cally distinct among themselves and
- from the reet of the lines snd formed
mast divergent single line cluster
~yiz, L J and K. The characteristic
feactures of these lines contributing
towards diversity’ wera extra tallness
- (S 11), dwariness. early flowering and
lower ol content (S 26), largarnumber
of seeds and heads-and seed'yield
(S 27). :

The intra cluster ‘variations' ranged
from 11,25 (cluster ‘E') to 26.83
- (cluster‘H'). Inter-cluster distance was
“maximum belween “clusters ‘C’ 2ad L'
(Da=17839) and lowest betwesn
- glusters ‘B’ and “F" '(D®*=2841).
" The inter --cluster distance between
clusters ‘A’ and ‘H' (D*=2849) was
‘similar tothat' of clusters ‘B’ an:l 'F*
(Table 2).

" Among the single line clusters,
cluster ‘L' exhibited overall highest
inter-cluster distance with cluster 'C’
and was closer to cluster ‘D’ 'E' and "H'
Cluster *J’ was more distant {rom cluster
L' B, 'K and ‘A’ while-cluster 'K’ was
" relatively less distant from clusters 'E’,
- 'H’, ‘D" and ‘A" as compared 1o the
remaining clusters (Table 2). '

The distribution of EO lines in as
‘much as 12 clusters and with thres
single line c'usters indicated the pre-
sence of wide genetic diversity (Table 1)
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which could probably be attributed to
isolation and sclection of new types s
suggested by Ashri (1973). The primi-
tive methods of cultivation of safflower
in India, in emall populations as am'xed
and/or garden crop for its dried Hlorets
and oil satisfied well, among others,
the requirements for isolation and selec-
tion. Thus, the gens pools wera frag-
mented into many small groups and
both environmental and human selec-
tions probably led to divergence of
the salflower germ plasm pools for plant
height, length of period from planting
to flowering, number of heads par plant,
seeds per capitulum and seed yieid.

The cluster 'H" which showed high-
est intra-cluster variation included two
lines S 17 and S 18, both of which had
highest number of seeds per capitulum
(36 66) and capitulum size (2.20)(Table
3). The next higher intra-cluster distan-
ces were observed for clusters ‘A’and 'D’
each with |l linas and for clusters ‘C'and
‘B' with thres and eight lines, respecti-
vely The high intra-cluster value (D?=
25.95)of cluster'G’as compared to others
might be attributed to the lines S 4 which
showed greater divergence with the other
two lines S 36 and S 32 (Plate 1). The
cluster ‘E’ having intra-cluster diver-
gence included three lines of similar
expression (Plate 1) for alithe ten
characters with highest intra-cluster
means for oil content (37.22 per cent)
(Table 3).

Yhe clusters ‘A’ and "H’ wera similar

in expression for &ll the characters,
~ excep! oil content whils clusters ‘B’ and
‘F' differed mainly in 100-seed weight
(Table 3). Both the lines $1 and S 41
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of cluster ‘F* (Tabla 3) ware on. an
average lowest yielder (5.01 g) and
had the minimum number of seeds per
capitulum (12.94). The overlapping
between two clusters ‘B’ and ‘I’ for line.
S 15 was altributed mainly to differencas
in number of primary branches and
number of capitu'a par plant; the cluster
‘I' had the highest intra-cluster mean for
number of primary branches (9.03) and
number of capitula per plant (21.96),

A comparison of the intra-cluster
means (Table 3) and the D*-estinates
for the different.characters in relation
with the inter-cluster distances (Table 2)
revealed that all the traits recorded here,.
except days to maturity, -size of capi-

- tulum and 100-seed weight a'tributed

22

max'mum to the divergencs in the pre-
cent materials.

The first two.canonical roots acco-
unted for about 69 percent of the vari-
ability { Table 4). The numbar of seads
per capitulum, oil content. plant haight
and size of capitulum were important
sources of variation in the vector | as
judged fram the magnitude-of coeffici-
ents for these characters. Whereas in
Vector I, plant height, days to 50 per
cent flowering and seed yield per plant
were important. Although the contri-
bution of the Vector 11l (11.32 percant)
was not much different from the Vector
11 {14.46 percent), the former exhibited
the importance of oil content, number
of primary branches' and number of
capitula per pl.nt towards total diver-
gence. The group constallation mads in
two diamensional space using first two

foots &s coordinates confirmed ‘the
major grouping 8s obtained by D'
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analysis- and alsé the “inter-cluster

distances were in accordance with the,

graphical representation of canoncical
graph

. The rstudy suggested that ths
selection ~of ' lines associated with
diverse clusters and differing in charac-
ters contributing maximum towards
total ganetic divergenca such as plant

height, numhar of seeds per capitulum
and oil content would be more effective

in the present materials of safflower for
recombination breeding.

This work has been -conducted

under the All India
Resrarch Project on Oilseeds of 1.C A R.
New Delhi at the Departmsnt of Gens-
ties and Plant Breeding, Banaras Hindu
University, Varanasi.
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TABLE ¥ Distrlbution of 50 linoe In differant clusters

Cluaters
Clusters Lirl'.llﬂ: number ‘Humber of finss
includad
A 512, sS4, S8, 58, S8, 513 11
510. 57, 528, 537, 52
e S49, S43, S34, 529, 44, 8
S35, 540, S48
0 s20, 621, S31, s23 e
b S16, 542, §3, $47, 522, §50, T
533, $25, 30, S45, 646
E 589, B18, S38 )
F . 541, 59 “ 2 -,
G - . 836, B32, B4 : E |
H 518, 817 2
I | 515, SE," Bi4 2
J | . s v
K | s27 R
L 11 ' "
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