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Prichosanthes anguina 1. belonging to the family
Cucurbitaceae is cultivated throughout India,
particularly in the plains of Eastern India, for
its fruits which are used as a summer vegetable.
Its sceds vield drying oils (Hopkins & Chisholm
1962). One of the essential constituents of  this
oil is punicic acid, which is an isomer of L-elcos-
tearic acid of tung oil (Ahlers & Dennison 1954,
Toyama & Tsuchiya 1953, Saha 1974). Seed oil,
like that obtained from 7. «anguina,which con-
tains large proportion of cleostearic acid is
highly useful in paint ipdustry, in the manu-
facture of protective coatings, especially in quick-
drying, oleoresinous varnishes and  enamels
(Hoffmann ef «l., 1957, Hilditch 1956). This
plant, although has both agricultural and indust-
rial importance has not received crop improve-

ment programme,

Two varieties of 7' «wyuina, were included in a
crop improvement programme through X-ray and
colchicine induced mutations with a view to iso-
late mutants with high punicic acid content in
the seed oil. This paper deals with the high
punicic acid yielding mutants of 7" anguina.

MATERIALS & METHODS Two fruit colour
varieties, namely, White (white stripe on white back
eround) and Green-White Stripe (white stripe on green
background) of 7. anguina were used.

The moisture content of dry seeds was mcasured

before treatment with X-rays and colchicine in a Tor-
sion Balance Moisture Meter (Associated Instruments,
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Calcutta). Dried seeds were treated with 6, 12, 18, 1
and 30 kR X-rays from a Philips Contact and gy,
Therapy Tube. Dried seeds were kept immersed
0.25, 0,50 and 1.00°, aqueous solutions of colchicine
for 18 h. Control sexds were kent immersed in distilled
water for the same period. The treated and confrof

seeds were washed in running water for 3 h before
sowing.
To measure seed oil and punicic acid in the oil, seeds

were weighed and crushed in mortar and pestle in pre-
sence of anhydrous sodium sulphate. Petroleum ether

(40 -60°C) 5 mL was added and stirred. The seed
extract was decanted and filtered into a volumetric
flask. This process was repeated 4 times. The f{inal

stock solution was made up to 25 mL with petroleum
cther. A 5 ml aliquot of the stock solution was trans-
ferred to a tared 5 mL volumetric flask containing
few porcelain beads. The solvent was evaporated in a
vacuum desicator under reduced pressure. The [lask
was weighed again. The difference in weight vielded
the total oil in 5 mL of stock solution. An aliquot of
the stock solution was diluted with  cyclohexane
(special for spectroscopy) so that the concentration of
the final solution was in the range of 0.006-0.007 e L.
The optical density of the final solution was measured
at 275 nm in a Beckman DU spectrophotometer. 11l
amount of punicic acid present in the sced oil i~
calculated (Hopkins & Chisholm 1962).

In the White and Green-White  Stripe variety.  the
X-irradiated and colchicine treated plints were Srown
bulk treatment wise in the second (M. and ¢ ) gen

ration. Single plant selections (o1 high punicic acud
content in the seed oil in each population were made in
the second generation and studijcd separately.  The
selected plants were grown after sell fertilization by
artificial pollination to raise

subscquent  generations.
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Selections from the treated populations which showed
little or no  difference tn mean punicic acid content
from that of the control or had low punicic 2cid con-
tent in the third generation were generally discarded.
Single plant selections based on higher punicic acid

content than that of the control were repeated i the
third generation and studied in the fourth gencration.
RESULTS & DISCUSSION The control popu-

lations of the White and Green-White Stripe
arieties of 1" anquina are true breeding with
veference to punicic acid content, However, two
selections each from the control populations of
the White variety
WP and WP2 represented the two selections
from the control populations. Four selections
(WP3I-WP6) from 6KkR, four sclections (WP7-
WP10) from 24KkR, three (WPII-WP13) from
I0kR and four (WPI4L-WPI17) from 0.50°, col-
chicine treated populations were made. Similarly
two (GWST and GWSP2)
(GWSP3 and GWSPY)
(GWSPS GWSPT)
and GWSPY9) from 30kR.
GWSPI11) from 0.25°
GWSPL) from 0.50
lations were made in
Stripe.

two varicties were made., In

from
from
from 18 kR,

control, two
12kR,  three
two (GWSPS8
(GWSPI0 and
three (GWSP12-
colchicine treated popu-
the cultivar  Green-White

two
and

Out of 17 sclections in the White cultivar,
tions. WP3I. WP7, WP8. WPI2, WPI4 and
WI'Lo showed significant increase in  punicic
acid content over the control in the third genc-
ration. All the selections except WP7  continued
to show more significant increase in punicic acid
content than the control in the fourth generation
(Table 1). The experiment indicated “that the
control population was a true breeding material
with respect to punicic acid content. An atiempt
was made toprove true breeding nature of the
sclections for high punicic acid yielding mutants,
Two plants, one showing the lowest and the other
showing highest punicic acid content of each of
WP3, WP8, WP12, WP14 and WPI16 were selec-
ted in the third generation and studied in the
fourth generation. WP3, WP8, WPI12, WPI4

selec-

TRICHOD 4 PHE

4%

Table 1 Punicic acid in the Selected Lines in the 3rd

and 4th Generations After Treatment with X-rays and

Colchicine in the White and Green-White Stripe Culti-
vars of 7. anguina

Punicic acid(“;) Punicic

Generation of the entire acid (as ”,

Selection

3rd 4th - population of ol mother
4th generation  line)
WPI 54 53 55 100
3
WP3 ;»; ) (»‘ 67 112
o0
WPp7 (n;. 60 58
WPs :. ;.(.). “ 02 12
o3
W2 G0 ("l
wWpPi4 l)i,.l' | 5“) 0] 111
0
WPI6 (;‘ | 61‘ 04 116
(l» 3
GWSPI 52 53 53 {00
52
GWSP6 (N 67 66 125
GWSP7 ﬁ_ ;.El 70 132
;_hx'k
FoPLO0S, =002, #Er I’/A().A(Alr(r)l o

and WP16 were true breeding  with  respeet to
punicic acid content (‘Table 1), It was, therefore,
possible to isolate 5 true breeding high punicic
acid yvielding mutants in the White cultivar.

In the Green-White Stripe variety out of 14
selections made from different treated populations
only two, GWSP6 and GWSP7 showed signi-
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ficant increase in punicic acid content over fhe
control in the third generation (Table 2). Like
the White cultivar. two selections each from the

Table 2 Punicic acid, total oil and seed weight, in the
mother line and high vielding mutants in the White

and Green White Stripe cultivars of 7

Punicic acid Total Seed weght
Selection Dici & seed oil %)
Wpl
(Mother line) 54 ! 0 264
Mutant oo ’
Wpt 61 pdf 0.2%1
LR
WpP? ) 24 () &¢
WP ( ' & 0 279
WP 60 \ 0 264
- -
WPId 61 2% 0277
LR e
WPi6 6° 0 291
COWSPI
(Mother Tinc) 52 25 0.262
Mutan LR "
GWASPa 68 28 0.317
- s
GWSP? 72 27 0272
“ P0G e P00, ***=P0.00]

control, and GWSP6 and GWSP7 were made
in the third generation. The control populations
of the Green-White Stripe variety bred true with
respect to punicic acld content.  GWSP6  and
GWSP7 continued to show significantly higher
punicic acid content than the mother line in the
fourth generation. These two high punicic acid
mutants were tested for pure line. They were
true breeding mutants (‘Table 2).

The five true breeding high punicic acid mutar.lts
of the White variety and two of the Green-White

DATTA

Stripe variety showed increase in punicic acjg
content in the seed oil bv 1-16'/, and 25.320
respectively over their respective mother '
(Tables 1 and 2).

line

Selections WPS, WP14 and WP16 had higher
seed oil than the mother line. Seed weight  in
W P16 was also significantly high. In the Green.
White Stripe variety, one of the mutants,
GWSP6 surpassed its mother line in seed weight,
percentage [ oil and percentage of punicic acid
in the seed oil, Total oil content also significantly
increased  in GWSP7.  Two other mutants
GWSPS and GWSP14 had increased seed weight
and percentage of seed oil over those of (he
mother line, Both X-ray and colchicine induced
mutants are beneficial from industrial point of
view as they yield high percentage of punicic
acid,
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