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In vitro Propagation of Pointed Gourd (Trichosanthes dioica Roxb.) from Shoot Tips
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Abstract: In vitro propagation of Trichosanthes dicica Roxb. locally known as patal has been studied. Shoot
tips were cultured aseptically on MS media supplemented with different concentrations of eytokimns (BA and
2-1p) and their combinations with NAA, GA; and CW. The effectiveness of BA was proved to be superior to
that of 2-1p alone with respect to shoot proliferation. Combimations of 2-1p with CW and GA, showed better

response than 2-ip alone. The frequency of multiple shoot formation was 100% for shoot tips in MS medium
containing BA 1.0 mg 17" and BA 1.0 mg L.™' + NAA 0.2 mg L™, A best result with BA was found when
explants were cultured on MS medium supplemented with 1.0 mg 17" BA where the average length was
15.904£0.90 mm. Tn combinations the highest length was 18.25:0.42mm at 1.0 mg L. 2-ip +0.5 mg L.~ GA,and
the highest number of shoots was 3.25+£0.22 at 1.0 mg L.™" 2-ipt+ 10% CW. Efficient rooting was achieved on
MSHBA 0.5 mg L.™". In vitro taised plantlets were then transferred to potted soil.
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INTRODUCTION

Pointed gourd (Trichosanthes dioica Roxb.) is one of
the most nutritive cucurbit vegetables belong to the
family Cucurbitaceae. Tt is a tropical perennial vegetable
crop with origin in the Indian subcontinent. Tt is
morphologically distinet from the other cucurbitaceous
species
vegetative means of propagation. It holds a coveted
position m the market during summer and rainy seasons.
It 18 hughly popular to the people due to its availability for
eight months in a year (February-September)”. It grows as
avine. Flowers are tubular white with 16-19 days initiation
to anthesis time for pistillate flowers and 10-14 days for
staminate flowers. Stigmaremains viable for approximately
14 h and 40-70% of flowers set fruit™®. The fruit is edible
and rich in vitamin and minerals (9.0 mg Mg, 2.6 mg Na,
3.0 mg K, 1.1 mg Cu and 17.0 mg $/100 g Tt is
purported that pointed gourd possesses the medicinal
property of lowering total cholesterol and blood sugar.
These claims are supported by preliminary clinical trials
with rats™ and rabbits®?. The fruits are easily digestible
and diuretic in nature. It also has antiulcerous effects™.

T. dioica 13 multiplied through seeds, vine cuttings,
stem cuttings and root cuttings!”. Vines require training

due to 1its well-established dicecism and

on some form of aerial support system to achieve

maximum fruit production®. Singh' reported 14% higher

yield on vines trained on bower system compared to
those growing on the ground. Both pre-rooted and fresh
vine cuttings are used for propagation. Propagation
through seeds is not desirable due to poor germination
and inability to determine the sex of plants before
flowering and imbalanced male-female ratio™. Seed
based populations have a tendency to give more male
than female plants and in some cases the ratio goes up
to 85:15", limiting their use as their utility ends with
pellination. Due to dicecy and resulting cross-pollinated,
the mamntenance of true to type plant is another major
problem. To propagate from root suckers, tuberous roots
of pointed gourd are dug in the early spring,
subdivided and replanted. Stem and root cutting requires
bulk amount of vines/roots, which restricts their
multiplication at commercial level”. The present
investigation was carried out to establish the in vitro
propagation techniques with the objectives of evaluations
of in wvitro growth responses of shoot tips of field
grown mature crop and selection of suitable auxins and its
concentration for mducing roots ir vitro.

MATERIALS AND METHODS

The conducted at Plant
Biotechnology Laboratory of Biotechnology and Genetic

Engineering Discipline, Khulna University, Khulna,

experiment was
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Bangladesh. Shoot tips were collected from field grow
mature plants of pointed gourd for this study. Healthy,
disease free and actively growing shoots having tips
(1.5-2 cm) were collected from mature plant. The plant
materials were washed thoroughly under runming tap
water in the laboratory to reduce the dust. Then surface
sterilization induces treatment of the shoot tips with 1%
Savlon for 10 min with constant shaking. Then the
materials were washed 3-4 times with distilled water and
were immersed m 0.1% HgCl, solution with shaking for
4 min under laminar airflow cabinet. To remove the trace
of the sterilant the materials were then washed with sterile
distilled water at least 4-5 changes of sterilized water.
The shoot tips (1 cm) were prepared from the surface
sterilized material and were used as explants. Media used
for shoot proliferation were MS!"™ medium supplemented
with BA and 2-ip alone (0.5,1.0, 20 and 3.0 mg L") and
1.0mg L.™' BA and 2-ip combined with NAA (0.05,0.1,0.2
and 0.5 mg 1.7"). BA and 2-ip (0.5, 1.0, 2.0 mg L") were
also combined with 0.5 mg 7" GA,and 10% CW. For root
mitiation, M3 medium supplemented with IBA and
NAA (0.1, 0.5,1.0and 2.0mg L™"). The pH was adjusted
to 5.7-5.8 using an digital pH meter with the help of 0.1 N
NaOH or 0.1 N HCI, which ever needed and 0.7% agar was
added to solidify and dissolved by heating in microwave
oven for 2-3 min Each treatment consisted of 10 test
tubes. The media were sterilized by autoclaving at 121°C
for 20 min at 15-psi pressure. GA, was filter sterilized.

The elongated shoots (usable shoots) were excised
from the proliferated cultures and each of the microcutting
was transferred individually to the rooting media. Some of
the and recultured to freshly prepared medium for
multiplication of axillary shoots. Inoculated test tubes
were maintained at 25+2°C under light illumination
(3000 lux) provided from white cool fluorescent tubes. For
root initiation, tubes were maintained at dark for 7 days
and then transferred to light. Relative humidity of the
culture room was maintained about 65% and photoperiod
was maintained as 16 h light and 8 h dark. Data on
different parameters from different treatments were
recorded after 6 weeks of culture. In the table, the mean
data of different replications of each treatment are
accomplished by Standard error’!. Complete plantlets
were taken out from the test tubes and rinsed with tap
water to remove the medium. Plantlets were then
transferred to pot contaiming soil and sand. Some
plantlets died due to fungal, bacterial contamination and
dehydration. However, 65% plants survived and hardened
properly and then transferred to soil (Fig. 4).

RESULTS AND DISCUSSION

Effects of cytokinins (BA, 2-ip) alone on axillary shoot
proliferation: Generally shoot tips responded to single
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shoot induction when MS medium was supplemented
with different concentrations of cytokining (BA, 2-ip)
alone. Shoot tips required 6-9 days to mitiate axillary
shoots. Shoot tips were cultured on MS medium
supplemented with BA and 2-ip individually at
concentrations of 0.5, 1.0, 2.0 and 3.0 mg L.~ for selecting
optimum cytokinin concentration for the maximum shoot
proliferation. The results obtained from this experiment
clarify that BA 1s better for axillary shoot formation than
2-1p. The highest percentage (100%) of shoot formation
and the lghest growth rate (2.65+0.15 mm/week) was
found at 1.0 mg I.™' BA. The highest length of shoot was
15.90+£0.90 mm at 1.0 mg L™ BA. On the other hand, best
results with 2-ip were found when explants cultured on
MS medium fortified with 3.0 mg L™ 2-ip whereas the
longest shoot was 7.33+0.31 mm. Sunilarly other
concentrations (0.5, 2.0 and 3.0 mg L™") of BA showed
better response on axillary shoot formation than same
concentrations of 2-ip (Table 1).

Effects of cytokinins (BA and 2-ip) in combination with
NAA, GA, and CW on axillary shoot proliferation: Inthis
experiment explants from field grown mature plants were
cultured on MS medium supplemented with one
concentration of BA and 2-ip with different
concentrations {0.05, 0.1, 0.2 and 0.5 mg L.™") of NAA and
different concentrations (0.5, 1.0 and 2.0mg L™") of BA,
2-ip with 10% CW, 0.5 mg L' GA,. Generally shoot tips
required 5-8 days to initiate shoots.

The highest percentage (100%) of shoot formation
was found at concentration of 1.0 mg L™ BA+0.2mg L™
NAA (Table 2). The highest growth rate (3.04+0.07
mm/week) and the longest length (18.25+0.42 mm) of
shoot was found at concentration of 1.0 mg L~
2-ip +0.5 mg L™ GA, (Fig. 1) but numbers of sheot per
explant (3.25+£0.22) were found at concentration of
1.0mg L™ 2-ip+ 10% CW. Combinations of 2-ip with GA,
and CW were found to be the best than single application.
Some combinations were responded to induce callus.
The highest callus induction frequency (+++) was

Table1: MeantSE of effects of different concentrations of cytokining
(BA and 2-ip) alone in M5 medium on shoot formation

Average Average Percent-  Average
Hormone Days to length No. of age of growth
concentration shoot of shoot shoots/ shoot rate
(mgL™h initiation (mim) explant formation (mm/week)
BA
0.5 7.11+0.37 10.22+1.35  1.00+0.00 20 1.70+0.22
1.0 6.30+0.25 15.90+0.90  1.00+0.00 100 2.6540.15
2.0 5.57+0.19 11.29+0.85  1.00+0.00 70 1.88+0.14
3.0 8.89+0.43 8.86+0.66  1.00+0.00 20 1.48+0.11
2-ip
0.5 8.25£0.49 7.13+£0.33  1.00+0.00 80 1.19+0.05
1.0 8.44+0.36 6.89+0.51  1.00+0.00 20 1.15+0.09
2.0 6.67+0.16 6.78+0.49  1.00+0.00 20 1.13+0.08
3.0 7.00+0.27 7.33+£0.31  1.00+0.00 90 1.22+0.05




Biotechnology, 4 (3): 221-224, 2003

Table 2: Meant3E of effects of different concentrations and combinations of

cytokinn along with auxin, GA; and CW on shoot formation from
shoot tips in W3 medum

Hormone Average Average  Fercent  Average Callug
CONCEL- Diayps to length Mo, of age of growth form ation
tration shoot of shoot shoots! shoot ate frequ-
mgl™ imtigtion (mm) explant  formation (mmiweek) ency®
BA+MAL

1.040.05 6004031 689455 1004000 o0 1.154.09 +
1.041.1 004118 5754155 100400 20 0.9640.09 ++
1.040.2 5504130 570435 100400 100 0.93+0.05  +++
1.04.5 5004022 611429 1004100 a0 1.0240.05 +++
2-ptHNAA

10405 - - - - - -
1.040.1 - - - - - -
1.040.2 - - - - - -
1.04.5 - - - - - -
Ba+TA,

0.5+1.5 6374034 125741 482 2864013 Ta 2.104).25 -
1.04.5 7004100 11.004.00 300400 10 1.834.00 -
20415 704125 10004000 3004000 40 1674000 +++
d-ptG A,

0.5+H.5 5304018 155041 64 2504018 a0 2.5940.27 -
1.040.5 5384017 18254042 2504118 a0 3.044).07 -
2045 5784126 11674152 2334114 o0 1.9541.09 -
Hormone cone. (mgL™" + cw

BAHCW

05+10% 624028 7a0+1461 3204015 70 1.27+.27 ++
1.0+10% - - - - - -
20+10% - - - - - -
2-ApHZW

05+10% 6334027 12334191 233472 30 2.064).32 -
1.0+410% 5754141 10751 .08 3254122 40 1.794]1 18 -
20+10% TFoT4H27 9.00+£3 87 2004047 30 1.504] .48 -

'+ =10-30%, ++ = 40-50%, ++ = 60-100%

Table3: Meant3E of effects of different concentrations of awmxins(IBA and
HAAY in M3 medium onroot form ation

Hormone Average  Rangeof  Average Average  Percen-
concen-  Dlaysto length roots Ho.of gowth tage of
tration  roots of root (lowestto roots per rate oot
(mgl™ initiation (em) highest) explant (cmiweek) fomation
IB&

0.1 142540 41 135£008 02-20 T.50£3.63 023401 G666
1] 14.3£0.32  453£0.64 14-80 52704518 075411 10000
10 10.8€1.53 625034 118-150 130.00+£5.09 1044006 8333
in 8554023 383£034 150-120 172784334 0644106 2000
Mad

0.1 150035 1284013 28-110 10325452 031402 66466
05 1113407  4921£0.19 65-115 8563£576 08203  80.00
1a 15.0£0.47 050£0.06 18-50 34334755 015401 5000
a0 1317404 2684016 30-60 52334431 045403 6000

observedat 1.0 mg L ' BAH0.2 mg L' NAA, 1.0 mgL~!
BAHSmgL'NAAand2.0mg L' BA+0.5mg L~ GA,.

In these combination treatments some explants
swelled, became pale and only elongated Some
combinationsi.e.1.0mgL™'BA+10% CW,2.0mgL'BA
+10% CW and1.0 mgL™ 2-ip+(0.05,0.1,0.2 and 0.5)
mg L™ NAA did not response.

In these treatments, the highest percentage (100%0) of
shoot formation was found at concentration of 1.0 mg L™}
BA+ 0.2 mg L' NAA. Debnath ¢f ol.™ found 92%
multiple shoot regeneration from shoot tips when cultured
on a medium containing MS+2 mg L™ BAD + 0.1 mg L™!
NAA and they found the longest shoots was 8.6 cm for

Fig. 1: Photograph showing the growth and development
of shoots from shoot tip cultured on MS medium
with 1.0 mg 17! 2-ip + 0.5 GA,

Fig. 2: Photograph showing the development of roots
from the base of shoot cultured on MS-medium
with 0.5 mg L' IBA

Fig. 3: Photograph showing the development of roots
from the base of shoot cultured on MS medium
with 0.5 mg L™ NAA

= *“

Fig. 4: Photograph after transfer into pot
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shoot tips cultured on MS medium supplemented with
1.0mg L' BAP + 0.1 mg L' NAA + 10 mg .™" adenine
sulphate (AS).

Rooting of in vitre manipulated shoots: Induction and
development of roots at the base of i vitre grown shoots
15 an indispensable step to establish tissue culture
derived plantlets on the soil. The auxins used in the
rooting media were IBA and NAA at different
concentrations (0.1, 0.5, 1.0 and 2.0 mg L™"). The
percentage of root formation, number of roots per
shoot and the length of roots were recorded after 6 weeks
of culture. While lowest percentage (50%) was found at
1.0 mg L' NAA (Table 3).

Effect of IBA: Generally 9-15 days were taken to initiate
roots. The root formation varied from 66-100% in
different concentrations of IBA. The highest percentage
(100%) of roots formation was observed at 0.5 mg L' IBA
(Fig. 2). The lughest growth rate was 1.044+0.06 cm/week
at 1.0 mg L' IBA and the lowest growth rate was
0.23+0.01 cm/week at 0.1 mg L' IBA. The highest number
of roots/shoot {172.78+3.34) formed at 2.0 mg 1.7' TBA
whereas the lowest number of roots/shoot (7.50+£3.63)
found at 0.1 mg L™ IBA. The highest root length
(6.25£0.34 cm) was found at 1.0 mg L.7' TBA; while
the lowest root length (1.35+0.08 cm) was found at
0.1 mg L™ TBA.

Effect of NAA: Generally 12-15 days were taken to muitiate
roots. The root formation varied from 50-80% m different
concentrations of NAA. The highest growth rate was
0.8240.03 cm/week at 0.5 mg L™ NAA and the lowest
growth rate was 0.1520.01 cm/week at 1.0 mg L™" NAA,
The highest number of roots/shoot (103.25+4.52)
formed at 0.1 mg .7 NAA whereas the lowest number of
roots/shoot (34.33247.55) found at 1.0 mg I.7" NAA. The
highest root length (4.9120.19 cm) was found at 0.5 mg 1.~
NAA (Fig. 3), while the lowest root length (0.90+0.06 cm)
was found at 1.0 mg 7' NAA.

There are too much SE because the ranges of
root numbers from lowest to highest varied greatly.
Percentage of root formation was greater m IBA than
NAA. Kumar et al!" reported that a very low
concentration of IBA (0.49 pM) produced sigmificantly
higher number of roots per shoot and gher
concentrations of IBA favored formation of malformed
and thick roots. Debnath et al.'? found efficient rooting
was achieved on half strength of M3 + 0.5 mg L™ NAA.
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