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Effect Of Pre treatment And Media
S Composition On IN VITRO Pr opag ation Of
MOMORDIA CHARANTIA Using Different Explants.

Hassanien S.H., Ibrahim |.A2, Emara H.A?, Bekhit M.H? Enass S. Amér

‘Department of Genetics, FacultyAgriculture,Ain Shams UniversityEgypt
’Genetic Engineering and Biotechnology Research Institute, University of Sad&gyipt

conditions (32+2"C or 22+2"C), explant type and gwth regulator concentrationson callusqufuction and
regeneration of Momdicacharantia. Explants culted on MS medium contained difat concentrations of pl
growth regulators with Gambay's vitamins.All explants that weexposed to dark at 324& showedthe highes
callus pecentage compad to the culties exposed to dark at 2242 C.MS medium contained 0.5 mg/l TDZ $ 1.5
mg/l NAAwith Gambog's vitamins showed to be the effective medium for callus induction. Data indicated fhat both
cotyledons and hypocotyls gave the highestgreage of callus formation after one week of incubation at dagk.
Moreover cotyledons, hypocotyls and physiological base edlton MS medium contained 0.50 mg/l TDZ+ 1§50
mg/l NAAor 1.50 mg/l TDZ+ 0.5 mg/l NAA+ 0.60 mgigNO3 with Gambay's vitamins and exposed to dark
pretreatment for one week at 32+2°C gave the highest callus pentage. Data detected #w& weeks after
transferringall cultues to 27+£2C under 16h photoperida for legeneration, physiological base arabt which
exposed to dark ptreatmentat 32+2"C gave the best performance for shoot formation coetptar explants
cultured at 27+2"C under 16 h photoperiod without darkepeatment. Data clearly indicated that highest
percentage of shoot formation was obtained with physiological base ediitur MS medium contained 1.5 mgf BA
with Gambog's vitamins. Whileaot cultued on MS medium contained 4mg/IBR mg/l Kin with Gambaj's
vitamins significantly in@ased shoot formation pemtage. In that concern, negatiesults wes detected with
leaf, cotyledons or hypocotyl culad on all medium compositions used in this investigation.

Abs tract:-This investigation was conducted to study the effect of datleatment with diffemt thermal 3‘

\Keyw ords:Momouicacharantia In vitro growth, Pretreatment. )

INTRODUCTION . N in rats (Beloinetl., 2004;Alamet al., 2009;Gunasekaran,
Momouicacharantiais one of the most nutritional  2010). MAP30 is an anti-HI\plant protein that have been
and medicinal plants belonging to cucurbitaceae family  identified and purified fronMomowdicacharantia(Lee-
(Tanget al, 2010).Momodica means, "to bite" referring to Hyangel al., 1995) Akhtar and Husain (2006) told that
the jagged edges of the leaf, which appear as if bAlen.  highest level of total granic carbon was removed from the
parts of the plant, including the fruits taste bitfére fruitis  model wastewater containing individual phenol or complex
emerald green that turns to orange- yellow when ripe (Grop@ikture of phenols by immo-bilizedlomodicacharantia
andYaday 2004).Momodicacharantiaplant is a slender  peroxidase. Moreover it is suggested #amondica
tendril climbing, annual vine believed to be originated in  charantiaexhibits a protection mechanism against oxidative
Asia and in tropical areas Africa, the Caribbean and south gamage by maintaining a highly induced antioxidant system
America and is commonly consumedas a vegetable  (agarwal and Shaheen, 2007).
(Thiruvengadamet al., 2006). _ _ Pretreatment of tissues at 4 C is routinely used to
_Momodicacharantia is considered as minor  jncrease the embryonic potiential of excised anther
cucurbitaceous vegetable in spite of having considerable (Swartzet al., 1990Yanget al (2012) stated that brown
nutritional and medicinal properties. It contains high  callus derived fromanther limited the application of the
concentrations of ascorbic acid and iron (Beéea#, 2008). anther culture iMomoudicacharantia After pre-treatment
Animal and human studies suggested that the fruits, seedst 4°Cfor 1 daycallus induction rate was the highest
and leaf extracts of this plant possess hypoglycerféctsf  andbrowning rate was the lowest. Pretreatment also used
(Dansetal, 2007). It is a potent hypoglycemic agent due to with |leaves, cotyledons, nodal segment, hypocotyls and
alkaloids, insulin-like peptides, and a mixture of steroidal seeds with dferent protocols like submged in liquied MS
sapogeninsknown as charantin. It has been used as  \jith colshicine andDZ(1-phenyl-3- (1,2,3Thiadiazol-5-

anticancershowed high antiviral and antithelmintic activity ylyurea for 3 days, or subnusd in wateror explants kept in
and preventing development of gastric and duodenal ulcers
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a sterile cabin under an air flowfor 30 min then immersed ifeExperiment 1: Callus formation.

MS solution containing 1 mg/ | BA (6-benzylami
nopurine)and 0.02 mg/l NAAL-Naphthaleneacetic acid)for

Leaf, cotyledonsections, hypocotyl, physiological
base and root were excises from in vitroseedling

15 min then explants were cultured on MS medium withoutplantlets,then cultured onto MS mediumfree of growth

any growth regulators and in addition explants could be
pretreated by exposed to dark exposed to dark (Sveartz
al., 1990;¥ldiz and Ozgen, 2004¢ildizet al., 2010 and
Mendietal., 2010).

regulators or containedeither 1.5 mg/ITDZ+ 0.5mg/l NAA+
0.6 mg/IAgNOgr 0.5 mg/ITDZ+ 1.5 mg/l NAA.Cultures

were kept in the darkat 32+2 C or22+2 Cfor one week. Data
were taken as percentage of callus.Thenjars weretransferred

Tissue culture technique provides a unique chanceynq incubated at 274+°Z under 16 h photoperiod for three
for studying many aspects of plant growth and developmenjeeks The experiment was carried out tostudytHedatfof

(Canoet al, 1998 andShatnawi, 2006). Formation of basal
nutrient salts significantly influenced gel strength. High

the dark with diferent thermal conditions as a pretreatment,
explant type and growth regulator concentrations on callus

nutrient salt concentrations, may possibly contribute to theformation, and data were recorded as[percentageof explants

lower gel strength of MS medium (Baker andtzstein,
1994). Many studies have been conducted tfeetedf MS
nutrient salt strength on in vitro germination, shoot
formation, and root lengthArnold et al, 1995 andCastillo,
1998).

Momodicacharantiais extremely susceptible to
damage by many pathogens, such as fungus, virus and
insects, which severely limit the yieldgfangetal., 2003).
Furthermore, improvement via genetic transformation pre-
requisites the establishmentof an efficient, fast and

producing callus and callus fresh and dry weight (g/l)].

Experiment 2: Regeneration.

All treatments of the previous experiment showed
no sign for regeneration. So, callus produced on MS medium
free growth regulators were used to run a regeneration
experiment in order to avoid thefedts of the residual of the
previously used growth regulators. That callus which
obtained from dierent explants (Leaf, cotyledonsections,
hypocotyl, physiological base and root) were cultured

reproducible plant regeneration system. Only few results OQgparately on MS medium containedetiént growth

Momowdicacharantiainvitro studies such as direct shoot
regenerationof different explants have been reported
(Thiruvengadamet al., 2007). Production of callus and its
subsequent regeneration are the prim steps in plant to be
manipulated by biotechnology means (Saharan et al., 200
There are reports of limited vitro studies ifMomodica
tissue cultures (Thiruvengadanast 2006).

Investigations related to tissue culture and the in
vitro regeneration system bfomodicacharantiahas not

regulators as following: 1.5mg/l  2iP 6-(&4,a-
dimethylallyamino) purine, 1.5mg/l Kin (6-
furfurylaminopurine), 5.0mg/l kin., 1.5 mg/l Bddenzyl
denine), 1.5 mg/l 2,4-D (2,4-Dichlorophenoxyacetic acid ),
:5mg/l NAA, 0.1mg/l NAA, 1.0mg/l BA+ 0.1mg/l NAA,
1.5mg/l BA+ 0.1mg/l NAA, 0.5mg/l BA+ 2.0mg/l NAA,
0.5mg/l BA+ 2.0mg/l NAA+ 2.0mg/l 2,4-D, 2.0mg/l BA+
1.0mg/l Kin., 4.0mg/l BA+ 2.0mg/I Kin., 1.5mdglDZ+
0.5mg/l NAA+ 0.6mg/IAgNO3 and 0.5 mg/TDZ+ 1.5mg/!

been established yet in Egyphese were detrimental to the NAA with Gambog's vitaminsThat lead to 16 treatments

conservation and propagation of such varieties as this planfgSeach explant type, each treatment had 50 replicates. Data
not a domestic vegetable in Egypt. Here we reported the  \ere recorded after 4 weeks as shoot formation[percentage

establishment of in vitro regeneration syst&ime aim of this
work was study the &fct of dark pretreatment with éfent
thermal conditions (32+XC or 22+2"C), explant type and
growth regulator concentrations on callus production and
regeneration oMomomicacharantia

MATERIALS AND METHODS

of explants producing shoot, number of shoot, number of
nodes, shoot length] and productivity proliferation rate
according to PereZorneroefal., (2000).

In all experiments 3% sucrose was added to the
medium as a Carbone source, pH was adjusted and
maintained at 5.8. Cultures exposed to 27€2under 16 h
photoperiod at 3000 lux from fluorescent tubular lamps.

The present study was carried out through 2010 to

2012 at the Laboratory dissue Culture CenteGenetic
Engineering and Biotechnology Research Institute
(GEBRI), University of Sadat City (USC), Egypt.

Seeds oMomodicacharantiawee obtained from
'Horizon Herbs' for strictly medicinal seeds, USA. Seeds

STATISTICAL ANALYSIS

The experiment was conducted under controlled
conditions and were design in factorial completely design.
The comparative LSDmultiple range testHB.05) was
usedto determine dédrences betweentreatments. Data were

without their coat were washed thoroughly under running (@ mpared according to method described by Snedecor and
water for 10 to 15 min., then surface sterilized with 0.1 % Cochran (1989) with the help of M&T software version

(m/v) mercuric chloride along with 1- 2 dropsTafeen-20
for 15 min followed by rinsing seven times with sterile
distilled water to remove traces of HgCI2 under a laminar
airflow cabinet. Decoated seeds then inoculated in free-
growth regulators MS medium (Murashige and Skoog,
1962) contained 7g/l agar andGambay's vitamins
(Gambogetal., 1968).

2.10.

RESULTS AND DISCUSSION
Experiment 1: Callus formation.
Pretreatment of one week on total darkness.

The efect of dark with diferent thermal conditions
32+2'C or 22+2"Con callus initiation percentage has been
studied. DifferentMomordicacharantia explants were
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cultured on diferent types of MS medium with Gamigts
vitamins.Data detected after one week of culture as shown in
Table (1). Data of the main effect of medium
compositionindicate that significant fiifence of callus

Table 1: Effect of darkat 32 + 2jor 22 + 2;(€ on
percentage of callus initiation fomdifferent
Momordicacharantiaseedlingderived explants.
Explants werecultured on MS solid medium with

initiation percentage(81.43) was found withMS medium
contained0.50 mgiDZ+ 1.50mg/l NAAvith Gambog's
vitamins.While thelowest responseof callus initiation
percentage (44.77) was observed with free-growth
regulators MS mediumwith Gambog's vitamins.
Concerning the main fefct of thermal conditions, the
condition of dark32+2"C showed the highest significant
callus initiation percentage (88.70) compared to 22+
(43.44). Concerning the mainfeét of explant, cotyledon

Gamborg's vitamins containeddifferent concentrations
of growth regulators and incubated forone week.

Total darkness (32 £ €, Dark)

Total darkness (22 £ €, Dark)

Cone. mg/

Explant Type

Explant Type

Leat | Cotyledons

Hypocotyls

Physiological
Base

" | Leat

Cotyledons|

Hypocotyls

Physiological
Base

Mean of
media

Control 6033 100,00

100,00

3720

314

56.66

0.00

2036

2343

T

T507DZ+ 050

NAA+ 0.60AgNO3| 1000

10000

10000

100.00

40.70

6039

30.70

4072

4404

7202

050 TDZ+ 150

1000| 1000

1000

1000

76.47

0239

3067

66.39

62.85

8143

Vean 78| 1000

10000

7907

5177

7048

7646

540

343

Leaf

Cotyledons,

Base

Root

‘ 69.28 85.24 | 63.23 | 62.28 | 50.34 |

gave the highest significant frequency of callus initiation

percentage (85.24)Vhile the lowest response of callus

initiation percentage (50.34) was observed with root.
Data of interaction between medium composition

LSD 5% For

and thermal condition indicated that,both types ofMS Media Composition 0.1124
medium contained 1.50DZ+ 0.50 NAA+ O.GOA\QNO?J :—/Ileijri:@fr:sggiit?gn XThermal Condition 822;3
o_rO.SQ mg/ITDZ+ 1.50 mg/INAAv_wth Gamb_og s ExplantType 01451
vitaminsused with total darkness at 32+2 Cwas significantlyiedia composition X Explarfype 0.2513
highest of callus initiation percentage (108hile the Thermal Condition X Explarifype 0.2052
lowest response of callus initiation percentage (23.43) was Media Composition XThermal Condition X Explarifype 0.3554

observed by using MS medium free of growth regulators
with Gambog's vitamins and total darkness at 22+2 C. Data ) ) )
of interaction between Medium composition and explant  Transferring of cultures to light on photoperiod
types indicated that, the highest percentageof callus ~ conditions. _
initiation (96.20) was obtained by culturing cotyledon on MS _After one week of total darkness all jars after grown
medium contained 0.50 mg/ITDZ+ 1.50 mg/IN#h at 32+2°C or 22+2 C were transferred and incubated at 27+2
Gambog's vitaminsWhile the lowest response of callus il under 16 h photoperiod. Data were detected after three
initiation percentage (16.51) was observed by culturing rootveeks in order to study thefeft previous treatments as
on MS free growth regulatorswith Gamfgtsrvitamins. Data pretreatment on callus formation [percentage of explants
of interaction between thermal condition and explant type producing callus and callus fresh and dry weight (g/l)].
indicated that, both cotyledon and hypocotyl cultured in total As shown inTable (2), Data of main fefct of
darkness at 32+2C gave the highest percentage of callus medium composition indicate that significantfeliénce of
initiation (100).The lowest response of callus initiation callus production percentage (85.75) was found with MS
percentage (23.01) was observed by using root withtotal medium contained 0.50 m@DZ+ 1.50 mg/I NAAwith
darkness at 2242 C. Data of interaction for the three studieg@mbog’s vitaminsWhile the lowest response of callus
factors indicated that, at the condition of 3242, allused ~ Production percentage (62.13) was observed with free-
explants gave the similar results of callus initiation ~ 9rowth regulators MS medium with Gampgrvitamins.
percentage (100) with all used media compositions except Concerning the main fefct of pretreatment dark at 3212
the treatment of control with leaf, physiological base and rodtowed the highest significant callus production percentage
explants.In that concern Summaraét(2008) studied the (97.32) compared to 22#¢ (56.01). Concerning the main
effect oflight condition on growth of the rice cell culture andeffect of explant, cotyledon gave the highest significant
illustrated that, calli grown under dark condition had higherfrequency of callus production percentage (93.07).While the
cell mass than that under light condition (16/8 h light/dark lowest response of callus initiation percentage (60.44) was
cycle). observed with root.In that conceithiruvengadam et al.
(2010) conducted that high callus percentage was obtained
when mature leaf explants iof vivoMomodicacharantia
grown on MS medium with Gamhbgs vitamins, ad 7.7iM
NAA and 2.2iM thidiazuron (TDZ). Regenerationof
adventitious shoots from callus was achieved on MS medium
containing 5.5IMTDZ, 2.2iM NAA, and 3.3iM silver
nitrate (AgNO3), however no sign for regeneration found in
this experimentThe diferences between our results with
those previously reported are may be due to thHerdiice in
Momoudicacharantia cultivar genotype, used in this
investigation.
Data of interaction between medium composition
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and thermal condition indicated that, both types of MS
medium contained 1.5DDZ+ 0.50 NAA+ 0.60AgNO3 or
0.50 mg/ITDZ+ 1.50 mg/l NAAwith Gambog's vitamins
exposed to total darkness at 32+2 C as a pretreatment fou
significant highest of callus production percentage (100).
While the lowest response of callus production percentage 2]
(32.28) was observed by using MS medium free growth
regulators with Gambgfs vitaminsthat exposed to total
darkness at 22+2C as a pretreatment. Data of interaction
between Medium composition and explant types indicated
that, the highest percentage of callus production (100) was
obtained by culturing both leaf and cotyledon on MS

medium contained 1.50mg@/DZ+ 0.50 NAA+ 0.60AgNO3 ) ) o
or 0.50mg/ITDZ+ 1.50mg/l NAAwith Gambog's vitamins. ~ Fig.1: Callus of Momordicacharantiadiffer ent explants
While the lowest response of callus production percentage [L€af (&), Cotyledon (b), Hypocotyl (c) Physiological
(45.83) was observed by culturing root on MS free growth base (eAnd root (f)], for 4 weeks.

regulators. Data of interaction between thermal condition o .

and explant type indicated that, leaf, cotyledon and  Estimation of callus fresh and dry weight. _
hypocotyl exposed to total darkness at (32%2) gave the Callus percentage and callus fresh and dry weight
highest percentage of callus production (108} lowest were detected, as showed thrpugh following diagrams (Fig.
responseof callus production percentage(30.42) was 2 3: 4 and 5). Data of the mairfegft of explant types that
observed by using root that exposed to total darkness at €xPosed to dark pretreatment at 32+ on callus fresh
22+2°C. Data of interaction for the three studied factors We!ght, indicate that, leaf gave the highest significant fresh
indicated that, at the condition of 32%2 all used explants weight (2.96) followed by cotyledon and root (2.77 and 2.73,

gave the similar results of callus formation percentage (loqﬁspectwely)wnh no significant ddrence between both of

with all used media compositions except the treatment of bem.Th(;:- Iq\{\r/]ers]t resp(tJnlse ?; Cr? IIu_s Ifre_sh ?Nk? ight \/2ve:1334 d
control with leaf and root explants(Fig. 1). observed with hypocotyl and physiological base (2.34 an

These results were in a harmony with a study on 2.53, respectively) with no significant flifence between

dark grown Rose leaves formed callus, which results show: th of them. Concerning the mairieett of medium

that the dark treatment of the leaves is important for callus mposition, nosignificant dérence of callus fresh weight
. ; P . between both types of MS medium contained 1.50 mg/I
formation.The highest rate of callus formation and highest

. . i TDZ+ 0.50 NAA+ 0.60AgNO3 or 0.50mg/ITDZ+ 1.50
number of callus colonies were obtained in the presence Otmg/INAAwith Gambog's vitamins, both gave the highest
-aI_—ID(ZZ'On]g;]?O?jfl’]??f?aeﬂcggl rf]c;rsmsehc:)jv?]ogét(ﬁ erjl;lrzl%?]?(’j) Guoet response (3.65 and 3.57, respectively).The lowest response
TASE ST of callus fresh weight (0.77) was observed with MS medium
cytokinin like efects, although, chemicallit is totally free growth regulatorswith Gamhys vitamins. Data of
different from commonly used auxins and cytokinins. interaction indicated thatthe highest percentage of
o : callusfresh weight(4.4234) was obtained by culturing leaf on
Table 2: Effect of dark at 32 + 2°Cand 22 + 2’Cas a MS mediumcor?taiged 1.52)mg7DZ+ 0.50 NXA+ 0.609
pretreatment for one week on callus formation AgNO3with Gambog's vitamins.The lowest response
percentage of diffeent Momordicacharantiaseedling- (0.0875) of callus fresh weight was observed with hypocotyl

derived explants. Explantswee cultured on MS cultured on free- growth regulators MS mediumwith
medium with Gamborg's vitamins containeddifferent Gambog's vitamins.

growth regulator concentrations and incubated for However in Fig. (3), data show the mairfeft of
three weeks at 27 + 2 C 16 h photoperiod. explant types that exposed to dark pretreatment &t 32+2C on

Explants Exposed to Dark Pretreatment at (32 +Dark) Explants Exposed to Dark Pretreatment at CaIIUSd ry Weight]—hese data indicated that’ |eaf and rOOt
o ——— e —— gave the highest significant dry weight (0.1922 and 0.1470,
et oot et el ||| FESPECiVElY) with no significant dérence between both of

T them.The lowest response of callus dry weightwas observed

NAA+060 | 1000| 1000 1000 10000 | 1000 1000 1000| 1000 4068 5011 3050| 6426| 8213

with cotyledon,hypocotyl and physiological base (0.0650,

1000[ 1000 1000 10000 | 1000 1000 1000| 1000 50.34 66.69 4049 | 7050 8575

R 0.0480 and 0.0892, respectively) with no significant

Vean $615| 1000 000 000 3046 97.32| 80.06 | 8614 3710 7635 3047 | 56.01

difference between them. Concerning the mdiecebf

Cear Cotyledons Hypocotyls Physiological Base Root

@ 07 w5 7T o medium composition, nosignificant tifence of callus dry
weight between both types of MS medium contained 1.50

LSD 5% For mg/I TDZ+ 0.50 NAA+ 0.60AgNO3 or 0.50 mg/ITDZ+
Media Composition 0.0859 1.50mg/INAAvith Gambog's vitamins, both gave the
Thermd Condition 0.0701 . .
Media Composition X ThermalCondition 01214 highest response (A.&1 and 0.186, respectively).The
fﬂﬂ;”gggiosmmx Explartype s lowest response of callus dry weight (0.0903) was observed
Thermal Condition X Explanfrype 01567 with MS medium free growth regulatorswith Gandger
Media Composition X ThermalCondition X ExplanType 0.2715 vitamins.Data of interaction indicated that,the highest

4
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percentage of callusdry weight was obtained byculturing lesitamins. Data of interaction indicated that,the highest
on MS mediumfree growth regulators or culturing root on percentage of callus fresh weight was obtained by culturing
MS mediumcontained 0.50 mg/ITDZ+ 1.50 mg/INi¢h leaf on MS mediumcontained 1.50mg@DZ+ 0.50 NAA+
Gambog's vitamins, (0.2890 and 0.2329, respectively) with0.60 AgNO3 or 0.50 mg/ITDZ+ 1.50mg/INAAwith
no significant diference between both of them.The lowest Gambog's vitamins (4.5888 and 4.0123, respectively) with
response of callus dry weight (0.0059) was observed with no significant diferent between both of them.The lowest
hypocotyl cultured on free- growth regulators MS medium response of callus fresh weight (0.0385) was observed with
with Gambog's vitamins. hypocotyl cultured on free- growth regulators MS medium
with Gambog's vitamins.
NControl  WLSTOZ- 0.5NAA- 06AHO3  WOSTOZ 15 NA However in Fig. (5), data show the mairfesft of
44234 , i explant types that exposed to dark pretreatment &t 22+2C on
s s LN S Y callus dry weightThese data indicated that, leaf gave the
' highest significant dry weight (0.159)he lowest response
13 e of callus dry weight was observed with hypocotyl and
I "ﬁ i 0.494 H physiological base (0.064 and 0.0784, respectively), with no
_ - - significant diferent between both of them. Concerning the
al i i e main efect of medium composition, nosignificantfeifence
of callus dry weight between both types of MS medium
Fig. 2: Fresh weight (mg/explant) of different 320C contained 1.50 mgADZ+ 0.50 NAA+ 0.60AgNO3 or
condition-derived explants cultured on MS medium with  0.50mg/ITDZ+ 1.50mg/INAAwith Gambog's vitamins
different concentrations of growth regulators (mg/l). Data (0.1388 and 0.10932, respectively), both gave the highest
were detected after three weeks of incubation in photoperiedsponse.The lowest response of callus dry weight (0.0401)

conditions. was observed with MS medium free growth regulatorswith
Gambog's vitamins. Data of interaction indicated that,the
LSD 5 % for: highest percentage of callus dry weight was obtained
Explant type 0.1827 byculturing leaf on MS mediumcontained 1.50nidiZ+
Media composition 0.1416 0.50 NAA+ 0.60 AgNO3 or 0.50mg/ITDZ+
Interaction 0.3165 1.50mg/INAAwith Gambog's vitamins (0.1996 and 0.1947,

respectively), with no significant dérence between both of
them.The lowest response of callus dry weight (0.0067) was
observed with hypocotyl cultured on free- growth regulators
iy MS medium with Gambgy's vitamins.
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concentrations of growth regulators (mg/l). Data were
detected after three weeks of incubation in photoperiod.
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Fig. 4: Fresh weight (mg/explant) of different-22C

LSD 5 % for: condition-derived explants cultured on MS medium with
Explanttype 0.0601 different concentrations of growth regulators (mg/l). Data
Media composition 0.0465 were detected after three weeks of incubation in photoperiod.
Interaction 0.1041
o ] LSD 5 % for:

Data in Fig. (4), show the mainfet of explant Explant type 0.9501
types that exposed to dark pretreatment at'22+2 C on callusledia composition 0.0736
fresh weightThese data indicated that, leaf gave the higheshteraction 0.1646

significant fresh weight (3.321Jhe lowest response of
callus fresh weight (1.548) was observed with root.
Concerning the main effect of medium composition,
significant diference was detected of callus fresh weight by
using MS medium contained 1.50mgDZ+ 0.50 NAA+
0.60AgNO3with Gambag's vitamins (3.080).The lowest
response of callus fresh weight (0.4520) was observed with
MS medium free growth regulatorswith Gambog's
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Fig. 5: Dry weight (mg/explant) of dérent-22 C condition-
derived explants cultured on MS medium withfetiént
concentrations of growth regulators (mg/l). Data were
detected after three weeks of incubation in photoperiod.

LSD 5 % for:

Explant type 0.3439
Media composition 0.2664
Interaction 0.5956

Experiment 2: Regeneration.

According to the previous experiment's results,
studying ofMomoudicacharantiaallus diferentiation has
been established. Callus from leaf, cotyledon, hypocotyl,

physiological base, and root that exposed to dark atj82+2

observed with MS medium contained 2.00 mg/l BA+ 1.00
mg/l Kinwith Gambog's vitamins. Concerning the main
effect of pretreatment,physiological base exposed to
pretreatmentdark at 324£Z for one week gave the highest
significant percentage of shoot (36.84) compared to without
pretreatment condition (24.58). Data of interaction indicated
that for shoot formation the highest percentage (52.33) was
observed by culturing physiological base's callus on MS
medium contained 1.50 mg/l BA with Gambog's
vitaminsand exposed todark at 3242 for one week as a
pretreatment.

Data of the main &ct of medium composition on
number of shoot showed that, MS medium contained 0.50
mg/| BA+ 2.00 mg/l NAA+ 2.00 mg/l 2,4-D or 2.00 mg/I|
BA+ 1.00 mg/l Kin with Gambay's vitaminsgave the
highest value (2.67and 2.70, respectively) with no
significant diference between both of thefrhe lowest
value of number of shoot (0.88) was observed with MS
medium contained1.50mg/I 2,iPwith Gamg@ysrvitamins.
Concerning the main fefct of pretreatment, physiological
base exposed to dark pretreatmentat 32€fr one week
gave the highest significant number of shoot (2.36)
compared to without pretreatment condition (1.47).Data of
interaction indicated that for number of shoot the highest
value (3.40) was observed by culturing physiological base's
callus exposed to dark pretreatmentat 32+2C for one week

Cfor one week as a pretreatment and were cultured on MSgn MS medium contained 2.00mg/l BA+ 1.00mg/l Kinwith
medium free of growth regulators (in order to avoid tfiectf Gampog's vitamins.

of residual &ect of growth regulators) were compared with

those exposed to 27#& under 16 h photoperiod without
pretreatment. Dférent types of MS mediumwith Gamigts
vitamins used with diérent kind and concentrations of

growth regulators as described previousigluding media

Data of the main &ct of medium composition on
number of nods indicated that, using MS medium contained
2.00mg/l BA+ 1.00mg/l Kinwith Gambgls vitamins gave
the highest value (150) of number of nod&Vhile the
lowest value of number of nods (1.38) was observed with MS

compositions used in the first experiment. Data taken aftermedium contained 1.50mg/l 2,iPwith Gam@psrvitamins.

four weeks of culture.
Negative results were detected with leaf's,
cotyledon's and hypocotyl's call&hile physiological

Concerning the main fefct of pretreatment, physiological
base's callus exposed to dark pretreatmentat”32+2C for one
week gave the highest significant value of number of node

base's and root's callus were indicated positive results Wlth(576) Compared to without pretreatment condition (516)

only few types of MS medium were used in this
investigation(Fig.6).

Fig. 6: Callus diferentiations and shoot formations of
Momoudicacharantiadifferent explants[Shoots formation
from physiological base callus (a). Shoots formation from
root callus (b)], for 4 weeks.

Shoot formation from physiological base's callus
was investigated as showTable (3). Data of the mainfett

of medium composition showed that, MS medium containe

1.50 mg/l BAvith Gambog's vitaminssignificantly gave the
highestpercentagef shoot frequency (48.83).Whilethe

lowest response of shoot frequency percentage (15.50) War?1

Data of interaction indicated that for number of node the
highest value (IL67) was observed by culturingphysio
logical base's callus exposed to dark pretreatmentat’32+2C
for one weekon MS medium contained 2.00 BA+ 1.00mg/|
Kinwith Gambog's vitamins.

Data of the main &ct of medium composition
indicated that, the highest shoot length value (3.28) was
observed by using MS medium contained 1.50 mgivBA
Gambog's vitamins. However the lowest value of shoot
length (1.49) was observed with MS medium contained 1.50
mg/l 2,iPwith Gambag's vitamins. Concerning the main
effect of pretreatment, physiological base exposed to dark
pretreatmentat 32+2C for one week gave the highest
significant value of shoot length (2.84) compared to without
pretreatment (2.05). Data of interaction indicated that for
shoot length the highest value (3.33) was observed by
8ulturing physiological base's callusthat exposed to dark
pretreatment at 32+2 C for one week on MS medium
contained 1.50 mg/l B&ith Gambog's vitamins.

Highest productivity (33.36)was observed with MS
edium contained 2.00 mg/l BA+ 1.00 mg/I Kinwith




‘Effect Of Pretreatment And Media Composition On..........

Gambog's vitamins.Physiological base's callus exposed to significant value of number of node (4.84) compared to
pretreatmentdark at 3249 C for one week showed to be thavithout pretreatment condition (4.42). Data of interaction
highest productivity value (15.40) in compared to without indicated that for number of node the highest value (7.67)
pretreatment condition (13.11).That was in harmony  was observed by culturingroot's exposed to pretreatmentdark
withChuenboonngarmet. (2001) who detected that BA at 32+2C for one week on MS medium contained 4.00 BA+
was superior to 2iihgiving more shoots per explant when 2.00mg/I Kinwith Gambag's vitamins.

same concentrations of the two plant growth regulators Data of the main &ct of medium composition
werecomparedlhe efect of BAinduction period on indicated that, the highest shoot length value (3.42) was
shoot diferentiation, with increase inthe duration of observed by using MS medium contained 5.00 mg/l Kinwith
culture, there was increase in the numberof shoot budSambog's vitamins. However the lowest value of shoot
with a simultaneous decrease in furtherelongation in tHength (1.57) was observed with MS medium free growth

elongation medium (Pawdt al, 2000). regulatorswith Gambgts vitamins. Concerning the main
Shoot formation from root's callus was investigateceffect of pretreatment, root's callus exposed to pretreatment
as shown iable (4). Data of the mainfe€t of medium dark at 32+2’C for one week gave the highest significant

composition showed that, MS medium contained 4.00mg/l value of shoot length (2.94) compared to without
BA+ 2.00 Kinwith Gambag's vitaminssignificantly gave  pretreatment (2.68). Data of interaction indicated that for
the highestpercentage of shoot frequency (27.84).Whiletheshoot length the highest value (3.53), (3.27) and (3.37) for
lowest response of shoot frequency percentage (15.00) waglS medium contained 5.00mg/l Kin, 1.50mg/l BAd
observed with MS medium contained 5.00 mg/l Kinwith  4.00mg/l BA+ 2.00 mg/l Kinwith Gambgls vitamins,
Gambog's vitamins. Concerning the main effect of  yegpectivelyexposed to dark pretreatmentat 32#2r one
pretreatment, root's callus exposed to dark pretreatmentat yeek and (3.30) and (3.00) for MS medium contained
32+2C for one week gave the highest significant percentag®00mg/l Kin and 4.00mg/l BA+ 2.00mg/l Kinwith
of shoot percentage (27.42) compared to without ~ Gambog's vitamins respectively without pretreatment, with
pretreatment condition (15.33). Data of interaction indicate@o significant diference between all of them.
that for shoot formation the highest percentage (34.67) was Highest productivity (22.93)was observed with MS
observed by culturing root's callus on MS medium containeéledium contained 4.00 mg/l BA+ 2.00mg/| Kinwith
4.00mg/l BA+ 2.00 Kinwith Gambog's vitamins and  Gambog's vitamins. Root exposed to pretreatmentdark at
exposed todark at 324Z for one week as a pretreatment. 32+2C for one week showed to be the highest productivity
Data of the main &ct of medium composition on  value (14.93) in compared to without pretreatment condition
number of shoot showed that, MS medium contained 4.00 (12.18).
mg/l BA+ 2.00 mg/I Kin or free growth regulatorswith In that concerrAl Munsuretal. (2009) detected
Gambog's vitaminsgave the highest value (2.17 and 2.00, that explants of nodal and root segments of
respectively) with no significant dérence between both of Momowicacharantiavere cultured on MS supplemented
them.The lowest value of number of shoot (1.67) and (1.50yith various concentrations of BiA combination with either
was observed with MS medium contained 1.50mg/lsB&  2,4-D or NAA. Nodal segments produced the highest
5.00mg/I Kinwith Gambag's vitamins, respectively without percentage of callus in MS supplemented with 1.0 mg/l 2,4-
significant diference between both of them. Concerning theD and 1.0 mg/l BAvhereas, root segments produced the
main effect of pretreatment, root exposed to dark highest callus in 0.6mg/l NAAnd 2.5mg/I BAcombination.
pretreatment at 32+2 C for one week gave the highest A combination of 1.0 mg/l 2,4-D and 1.0 mg/l BARhibited
significant number of shoot (2.08) compared to without ~ 75.00% shoot regeneration from nodal segméifits.
pretreatment condition (1.58).Data of interaction indicated highest shoot lengthwas recorded with 2.5mg/l&3w 0.2
that for number of shoot the highest value (2.33) was mg/l IAA from nodal segments. Cytokinin such as 2-iPand
observed by culturing root's callus exposed to pretreatmenkinetin are well known to promote rapid shootmultip
dark at 32+2°C for one week on MS medium contained  lication (Jayanandeal., 2003 andKiranet al., 2005).In
4.00mg/l BA+ 2.00mg/l Kinand Gambgs vitamins with no another studyshoots were weak with more inteodal
significant diference and with MS medium contained elongation.Therefore, for subsequent experiments, shoot
1.50mg/l BA, 5.00 mg/l Kin and free growth regulatorswith elongationwas achieved on MS medium supplemented
Gambog's vitamins (2.00) exposed to pretreatment and withith kinetinin combination with 2-iP(Anwaret al., 2010).
MS medium contained 4.00 BA+ 2.00 Kin or free growth
regulatorswith Gambog's vitamins and without
pretreatment.
Data of the main &ct of medium composition on
number of nods indicated that, using MS medium contained
4.00mg/l BA+ 2.00mg/I Kinwith Gambgts vitamins gave
the highest value (7.17) of number of nodéile the lowest
value of number of nods (2.50) was observed with MS
medium contained 5.00 mg/I Kin. Concerning the main
effect of pretreatment,root's callus exposedto dark
pretreatmentat 32+2C for one week gave the highest
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