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ABSTRACT

The present investigation outlines the in vitro regeneration of M.dioica.
The explants fromin vivo were cultured on modified M S medium. Highest
percentage of shoot differentiation was obtained on MS supplemented
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with BAP and Kn. from node explants then BAP alone. Rooting on shoot
grown occurred on medium containing IBA and 60 percentages of hard-
ened plants survived successfully, when transferred to field.
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INTRODUCTION

Momordicadioicaisasignificant medicinal plant
originated in Indo-Malayan regionl?8. Fruitsare used
asavegetablein India, Bangladesh and other neigh-
boring countries, asitisarich sourceof vitamin C, caro-
tenoidsand proteing. Preferencefor thisvegetableis
moreevenwiththebitternessof thisfruit.

Traditionally itisbeing used for treating eyedis-
eases, poisoning and fever™!, Fruits, leaves and tuber-
ousrootsareused asafolk remedy for diabetes. The
plant was reported to posses anti-diabetic®3, Analge-
sic, posteoita anti-fertility™®, nematocidd, anti-dlergic,
anti-malarial, anti-feedant, and anti-bacteria?Y, anti-
oxidants and hepatoprotective®, jaundice and bleed-
ing pile properties®.

Thecommercia improvement of cultivation of this
vegetable crop has not been attempted, because of its
dioecious nature and vegetative mode of propagation.
Normally in cucurbits, the seed setting and seed germi-
nationislow, probably dueto presence of athin nucel-

lar membranelendingimpermesbility towater and gases
and make them dormant for many days“*?. In nature,
mal e and femal e plants are shown together at aratio
1.15. Dueto above mentioned reason, the natural popu-
lation of the plant isgradually decreasing and hence
conservation of thisplant isnecessary. Inthisdirection,
plant biotechnology playsan dternativetool for large
sca emultiplication, propagation and conservation.

The perusal of literature on tissue culture aspect
indicated that, few reportsare avail ablefor conserva-
tion and propagationthe Momordica dioicafemaleplant
isselected for invitro regeneration.

MATERIALSAND METHODS

Collection, identification of plants and explant
sour ces

The Momordicadioica plant tuberswere collected
fromforest rangeof Chikli (U) Aurad (B) Tduk, Bidar
Digtrict and cultivated in Botanical Garden Gulbarga
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Univergty, Gulbarga. Identified and authenticated with
the help of Floraof Presidency of Madrasby!'%, Fas-
cicleof Floraof Indid®, Horaof Karnatakd® and Flora
of GulbargaDistrict® and avoucher specimen arede-
posited in the Herbarium of Botany Department,
GulbargaUniversity, Gulbarga(Vouch. No. HGUG-
803).

Elongated shoots 4-5 nodes were collected from
plantsgrown at the Botany Department, GulbargaUni-
versity, Gulbarga. (India) withtheir cut endsplacedin
digtilled water, leaveswereremoved fromthestem and
the stemiswashed under running tap water for at least
10-15min, followed by soakingin5% (v/v) detergent
solution (Teepol Qualigen, India) for 5min. After thor-
oughwashingin sterilized distilled water, theexplants
were surface sterilized with freshly prepared 0.1% (w/
V) agueous mercuric chloride solution for 3 min. Fol-
lowed by repeated washing with steriledistilled water,
the stems were cut transversely in to 0.5-1 cm seg-
mentsthe explantswereinocul ated onto culturemedia.

M edia evaluation

The best explantswere selected and cultured on
two different mediai.e., MS*™ and B,/ supplemented
with BA 1.0 mg/l and 3% sucrose. The morphogenic
responses of the explants on different mediawerere-
corded.

Culturemediaand cultureconditions

Shoot tip and noda explantswere placed on semi-
solid MS medium supplemented with Sucrose 3%
(w/v), Polyvinylpyrrolidone (PVP) 0.1% (w/v) and
mesoinositol in all the experiments. Different concen-
trations of plant growth regulators like 6-benzyl
aminopurine (BA: 0.5-2.5mg") and Kinetin (0.5-2.5
mg") weretested for shoot multiplication. The pH of
the mediawas adjusted to 5.7 using 0.1N NaOH or
0.1IN HCI prior to adding 0.8% agar (Hi-media,
Mumbai). Mediumwasdispensedin 20 ml aiquotsin
to culturetube (25150 mm), whichwere covered with
anaduminumfoil. Mediaweresteam Stevilized at 121°C
and 1.05 kg cmr2 s for 20 min. The cultureswerein-
cubated under a16 h photoperiod in cool whiteflores-
cent light (55u mol mr2 s?) (Phillips, India) and main-
tained at aconstant temperature of 25+ 2°C. Thecul-
turesweremaintai ned by sub culturing a 4-week inter-
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va stofresh mediumwith the same composition.
Induction of rooting and acclimatization

Theeongated shoots (4-5 cm) wereexcised from
the 4-week old culture grown on M S medium supple-
mented with 0.5mg”' BA + 0.1mg'Kn. The excised
shootsweretransferred to hadf strength M Sbasal semi-
solid medium supplemented with different concentra-
tionsof IAA (0.5, 1.0and 1.5mg"), IBA (0.5, 1.0 and
1.5mg") and NAA (0.5, 1.0 and 1.5mg") with 3% (w/
V) sucrosetested individually for root initiation. One
excised shoot was cultured in each tube (25x150 mm)
containing 15 ml of culture medium. Temperatureand
photoperiod were same as for shoot multiplication.
Rooted micropropagul eswerethoroughly washed to
removethe adhering gel and planted in earthen pots
containingamixtureof soil, sand and farmyard mixture
intheratioof 1:1:1 and grown in the green housefor
acclimatization. Wateringwasmade at 2 day intervals.
Percentageof survivd wasrecorded 1 month efter trans-
fer.

Satistical analysis

All theexperimentswererepeated threetimeswith
10replicates per treatments, Data on the bud prolif-
eration, percentage of regeneration, number of shoots
per explant and shoot lengthwerestatisticaly andyzed
using the procedure of SPSS packageversion X, cor-
relation significancewereassessed at 0.05 leve.

RESULTSAND DISCUSSION

M ediaevaluation

Thehighest rate of micropropagation not only de-
pends on the suitable explants, but also of the correct
basal medium. For organ or tissue culture*® the nutri-
tiona requirement variesaccording tothecells, tissue
organs and even protoplast with respect to particul ar
plant species.

Theleaf, node, internode, tendril and shoot tip seg-
mentswereinoculatedintwo different media i.e, MS*
and B_* supplemented with 2,4-D (1.0mg/l) and 3%
sucroseweretested for callusinduction.

Inthe present investigation thecallusinductionis
high (70%) and fresh weight of 2100.00 + 55.07, dry
weight of 120.00+5.77 on M S medium as compared
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to B, medium (TABLE 1). Hence, MSmediawas se-
lected for further callus studiesaswell asorganogen-
ess.

Direct organogenesis

Effect of various cytokininsBAPand Kn (0.5-2.5
mg/l) doneand in combinationsfor direct shoot regen-
eration, using leaf, node, internode and shoot tip and
tendril explantsin M.dioicaon M Sbasa mediumwere
tested

Thenodeand shoot tip explant remai ned quiescent
for about 8-10 days|ater swelling appeared at thesdes
of auxiliary budsin node and shoot tip explants. Mul-
tiple shootsinitiated on 15" day from boththe explants.
Among different concentrationstested, BAP 1.0 mg/|
was proved to be the best concentration for shoot in-
duction in both node (90%) and shoot tip (80%). The
highest number of shoot diditationwasobserved in noda
segment on M S medium supplemented withBAP 1.0
mg/l with an average 10.00 £ 0.00 number of shoots
with 1.48+ 0.05 cm an average shoot length werere-
corded (TABLE 2; Figure 1a).

While, inshoot tip explant an average number 8.66
+ 0.88 of shootswith an average length 1.40+ 0.57
cmwererecorded. Similar, effect of BAPonregenera
tion of multipleshootswere aso observedin different
plants like Trichosanthes dioica by?¥ and in
M.charantial® and in T.cucumerina var.
cucumerinal®. Asthe concentration of BAPincreases,
therewasgradua decreasein number of shoots.

Nodal explant isproved to bebest explant for mul-

TABLE 1: Influenceof different mediaoninduction of callus
from leaf segment of M.dioica

tiple shoot induction as compared to shoot tip explant.
The present result support the results obtained in
Cucumis sativug?. Leaf and internode explant dis-
play poor response to BAP aoneat higher or lower
concentrations, it can produce callogenic responses. Kn
aonefailedtoinduce multiple shootsfrom leaf, node,
internode and shoot tip explantstested.

Combined effect of BAP and Kn on dir ect shoots
regener ation from nodeand shoot tip explant

Thenodeand shoot tip explant (0.5-1.0 cm length)
treated on M S medium supplemented with BAP (1.0
mg/l) and various concentrationsof Kn (0.5-2.5mg/l)
was found to be best and effective, for formation of
multipleshoots.

The poor performance of Knwasobservedinlone
concentration. But with combination of BAP (1.0mg/l)
multiple shoot bud wereinitiated on both explants. In
node explant multiple shootswereinitiated on 6" day
of inoculationon M Smedium containing BAP (1.0 mg/
[) andKn (1.0mg/l), an average number of shoots 18.00
+ 0.57 with an average shoot length of 2.00+ 0.05cm
(Figure 1b) were obtained. Similarly, in shoot tip ex-
plant, multiple shootswereinitiated on 8" day which
produced an average number of 12.0 + 0.05 shoots
and 1.93+ 0.05 cmlength on mediumwith BAP (1.0
mg/l) and Kn (1.0 mg/l). Thenodal explant produced
maximum number of shoots compared to shoot tip ex-
plant. Asthe concentration of Knwasincreased with
BAP1.0mg/l) formation of shootsreduced (TABLE
3). Similar result have been reported using shoot tip
explant in bitter melon®, nodeand shoot tip explantin
M.charantia®, shoot tip, nodeand internode explants
from M.charantia™, immature embryo of M.dioica™

Plant Percent Fresh weight Dry weight and nodal segment of M.charantials?.
growth Medium  of of callus of Callus .
regulator response (mg/culture) (mg/culture) Amongthe no_de and shoot tip explant, node ex-
24D10 MS 70 2100.00£55.07 120.005.77  plant showed maximum number of shootsthan shoot
mg/l Bs 30 960.00£0.08 067+0.05  tipexplant. Fromtheabovedataitisclear that node
TABLE 2: Effect of BAPon direct shoot regeneration from nodeand shoot tip explant in M.dioicaon M Smedium
Hor mone Node Shoot tip
Sl. no (mg/l) Per cent Averageno of Averageshoot  Percent  Averagenoof Average shoot
response (%) shoots length response (%) shoots length
1 BAPO.5 60 8.66 + 0.33 1.46+0.08 50 5.66+0.33 0.96+0.03
2 BAP 1.0 90 12.00+£ 057 1.48+0.05 80 8.66 + 0.88 1.40+ 0.57
3 BAP 15 75 10.00+£0.00 1.30+0.05 60 7.33+0.33 1.30+ 0.57
4 BAP 2.0 60 7.66 + 0.33 1.46+ 0.05 40 4.66+0.33 110+ 0.57
5 BAP 2.5 40 5.33+0.33 0.96 £ 0.03 20 3.66+0.33 0.96+0.03
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TABLE 3: Combined effect of cytokinin on direct induction of shoot regener ation from nodeand shoot tip explant in M.dioica
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on M Smedium
Node Shoot tip
Hormone (mg/l) Per cent Average no of Average shoot Per cent Average no of Average shoot
response (%) shoots length responce(%) shoots length
1 BAP10+KnO05 70 11.66+0.33  1.66+0.03 60 9.66+0.33 1.40+0.05
2 BAP10+Knl0 100 18.00+0.57  2.00+0.05 90 12.00£0.57 1.93+0.05
3 BAP10+Knlb 80 1200+ 0.57 1.66+0.05 80 10.33+0.33  1.76+0.03
4 BAP10+Kn20 70 9.66 + 0.33 1.10+0.12 50 7.66+0.33 1.40+0.05
5 BAP1.0+Kn25 50 5.66 + 0.33 0.96 + 0.03 40 5.33+0.33 1.20+0.05

Figurel: (a) Initiation of multipleshoot on M Sbasal me-
diumwith BAP (1.0 mg/l); (b) Shootsmultiplication and
elongation from nodal explant on M Shasal medium supple-
mented with BAP (1.0 mg/l) with GA3 (1.0mg/l) after 35
days; (c) Initiation of in vitrorootson 1/2 strength M S
mediumwith IBA (1.0mg/); (d) Thick and long tuber ous
rootson 1/2 strength M Shasal mediumwith IBA (1.0 mg/
1); (e) Completely har dened plantlet in theear then pot

responded better than shoot tip explant and | eaf, tendril
haveonly callogenicresponse.(TABLE 3).

Proliferation and elongation of multipleshoots

Themicro shootsof different length were excised
andfurther cultured on M S medium supplemented with
BAP (1.0mg/l) and varied concentration of GA, (0.5-
2.0mg/l) for proliferation and elongation of multiple
shootsand theresultsare summarized inthe TABLE 4.
Maximum shootsproliferation and el ongation observed
on M Smedium supplemented with combination of BAP

TABLE 4: Effect of GA3on shoot eongation of multipleshoots
derived from nodal explant in M.dioicaon M Smedium

Averageno. of Average length of

Hormone (mg/l)

shoots shoots (cm)
BAP1.0+ GA3;05 12.66+0.33 5.20 £ 0.66
BAP1.0+ GA3;1.0 18.00+0.57 8.70+ 0.51
BAP1.0+ GA3;1.5  13.66+0.33 7.60+0.70
BAP1.0+ GA3;2.0  10.66 + 0.33 6.70 £ 0.58

(LOmg/l) and GA (1.0 mg/l) theaveragenumber 18.00
+ 0.57 of shootswere obtained with an average 8.7 +
0.51 cmlength on 35 daysculture (Figure 1, b).

It isevident from resultsthere was amarked in-
creased of shoot length in GA treated cultures. GA,
have been extensively used in apical meristem culture.
Therelativeconcentration of GA  playsavital rolein
organogenesig*4. Thereissuperiority of BAPand GA,
in combination has been found to increase shoot length
and micropropagation of severa plant suchasCucumis
mel o cv pusa sharabati?.

Effect of auxins on in vitro rooting of excised
shootsof M.dicicaon half strength M Smedium

Elongated | eafy shoots, derived from different ex-
plant, cultured on full and half strength MS medium
supplemented with IBA, IAA and NAA 0.5-2.0mg/|
concentrations with 3% (w/v) sucrose. Thein vitro
rooting was successful on half strength M S medium
supplemented with variousconcentrationsof IBA, NAA
andIAA (0.5-2.0mg/l) asshownin TABLES.

Theexcised shoot showed rooting indl trestments,
whenmicro shootswereinoculated on hdf strengthM S
medium supplemented with IBA (1.0 mg/l) roots
emerged within 10-15 dayswhich developedinto good
root system after 35 daysof culture. A 100 percent of
rooting with maximum number of (24.0+ 0.28) roots
per culturewith an average (6.5 + 0.28 cm) root length
wereobserved (Figure 1, d). Theroot producedin all
the cultures of IBA shows the presence of tuberous

zlogeCAIIo/Oﬂ Ce—
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TABLE 5: Effect of auxinson in vitrorooting of excised shootsderived from node and shoot tip explantsof M.dicicaon %

strength M Smedium with 3% (w/v) sucrose

Growth Hormone concentration  Percentageof  Average no. of roots/ Daystaken Averageroot length
regulator (mgll) shootsrooted shoot for rooting (cm)
0.5 50 11.00+ 0.57 18 4.66+ 0.33
NAA 1.0 60 13.00+ 0.57 16 3.33£0.33
15 40 8.33+0.33 14 2.21+0.03
2.0 30 5.33+0.33 15 2.56+ 0.03
0.5 80 21.66+0.88 18 4.83+0.16
IBA 1.0 100 24.00+ 0.57 15 6.50+ 0.28
15 70 17.66 £ 0.57 19 550+ 0.28
2.0 40 12.33+0.88 20 450+0.28
0.5 40 8.00+ 0.38 16 3.33+0.33
IAA 1.0 50 9.00+ 0.05 18 4.33+0.05
15 40 10.00 £ 0.50 19 2.66 + 0.50
2.0 30 6.00+ 0.57 20 2.56 + 0.50

rootswhichisnot observedinother culturescontaining
rooting hormone. AccordingtoHu et al., (1983), the
auxintrestment must belimited toaperiod of time Auxin
at thisstage of process may have undesirable side ef-
fectsi.e., callusproduction and inhibition of root elon-
gation.

IAA proved asthe poor hormonefor induction of
roots in M.dioica compared to IBA and NAA. The
nature of rootsformed wasthick and long in case of
IBA treated cultures. Wheresas, thin and stout in both
IAA and NAA. The similar results were reported
C.sativus®. M.dioical’2?,

IBA istheeffective phytohormonefor induction of
root and the same was reported in other members of
Cucurbitaceae. Agarwal, in M.charantiall, in
M.dioical*,

Hardeningand pot transfer

Plantletsgrown in vitro have been continuously
expaosed toamicroenvironment to provideminima and
optimum stress. Plantletswere devel oped withinthe
culturevesselsunder low level of light, aseptic condi-
tion on medium containing amplesugar and nutrientsto
allow for heterotrophic growth and in an atmosphere
withhighleve of humidity. Invitro cultivated plant lacks
the necessary anatomicd futurestowithstand variations
inthenatura environment®2. Plantletscannot survive
intheenvironmenta conditionswhendirectly placedin
agreen houseor field. Decreasing thewater potential
of themedium and reducing the humidity in culturd ves-
sel can be achieved in vitro to harden micro propa-
gated plantlets.

After 35daysof invitro regenerated plantletswith
devel oped shoot and roots were harvested, washed
with steriledistilled water and planted inamini pots
filled with mixture of soil, sand and farmyard manure.

The potted plants were covered with polythene
cover to ensurehigh humidity andirrigatesevery three
days. With hdf strength M S nutrientsfreefrom sucrose
for 2weeks.

Presence of |ow concentration of sucroseor omit-
ting it altogether can givefaster and more successful
acclimatization”#"17, The plantletsaremaintainedin
cultureroom conditionsfor two week and gradual ex-
posure of plantsto out side conditions. The polythene
covering helpsto conserve and devel op aproper bal-
ance of relative humidity and there by increased the
rateof survival.

After two weeks, hardened plantletsweretrans-
ferred to earthen pots and maintained under shadefor
onemoreweek (Figure 1, €) then plants are exposed
to sunlight for few hour, week and then plantsaretrans-
ferred to soil and watered with tap water. The rooted
plantsware successfully established in soil with 60%
survivd rate.
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