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ABSTRACT

Regeneration in Citrullus colocynthis collected from EL- Wadi El-Gadid
region as a medicinal plant has been schieved through the disorgenized culture
{callus). Results showed that the best explants for celius formation were; the
cotyledon and hypocotyledon when, cultured on MS + &1 mg/L xinetin + different
concentrations of 2, 4-D + 0.8 % sper + 3 % sucrose ot pH 5.8 This medium
induced a golden calfus at 20 “C and 1000 lxx for § li716 kr light /dark period. The
best medium for plantlet regeneration from celius was MS + 8.1 mg/ L I44 +
different concentrations of 6 BA + 0.8 % aper + 3 % sucrose at pH (5.7) under
conditions of 30°C, 2508 lux and 10 kr Hght / 14kr dark period. It was shown that

maximum regeneration capacity for ome cellus was 5% R, plantdlets Rooting
medium consisted of ' MS + different concentrations of NAA + 8.7 % agar + 3 %

sucrose at pH (5.7). The in vitro regeneration of this plant would prevent its
eradication due to expansien of housing in its ares of neturel growth.
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INTRODUCTION

Bitter apple (Citrullus colocynthis) as a medicinal plant is
grown as a wild type plant in EL- Wadi El-Gadid Governorate, Egypt.
It is used as a popular drug for many human diseases. It contains
alkaloids, resins, glycosides (Cucurbitacin E. as anti cancer drug) and
many other pharmaceutical substances. On other hand, it is considered
as a drought resistant plant in comparison to other cucurbitace plants,
such as sweet melon etc. As housing extendes, this plant will be
eradicated. In vitro plant regeneration from Citrudlus colocynthis vas
reported by Frazier and Kute (1991) and Dabuza et af (1997). Plant
tissue culture technology will facilitate to design a new program for
plant breeding depending on in vitro culture, which leads to produce
the secondary products of medicinal plants through biofermentors, such
as anticancer, purgative, carminative, liver disease, Joundice , ascabies
, eye disease, antirhcumatic (Nag et al 1983, Oyolou 1982, Nayab et af
2006). This research aimed to find a new method for in vitro rapid
clonal propagation through tissue culture techniques.

MATERIALS AND METHODS

The pecient investigation wis carried oul in 1790 (i the Cell
and Tissue Culture Laboratory, Genetics Branch, Botany Department,
Faculty of Agriculture, Al-Azhar University.



Plant material
- Fruits of the Citrullus colocynthis collected from plants grown
in EL- Wadi El-Gadid Govemorate were provided by Dr. Hussein
Salem. Fac.of. Agric. Al- Azhar University.
Tissue cultare studies
1-Seed germination: Following steps and trials have been carried out:
a- Seeds were soaked in H2S04 . KNO3 for 24 hours
b- (1) Seeds were soaked in current tap water for 3 days.
(2) Testa of seed were broken under mechanical stress.
C- Sterile embryos were, cultivated in two different conditions:
(1) Embryos were germinated in peatmos and seedlings were
transplanted in the field
(2) Embryos were germinated on 0.8 % water agar medium in
lahoratory at 25 “C in dark for 3 days.
2-Source of explants
Explants were excised from different organs such as:
c- In vivo (cotvledon and hypocotyledon): the explants
were cultured after they had been surface sterilized with
15 % clorox for 17 minutes.
b- In vitro (cotyledon and hypocotyledon).
3-Chemicals
Effect of different combinations of auxins and cytokinins on
callus induction, plant regencration and root formation was studied.
All explants [cotyledon and hvpocotyledon] were cuttured on MS +
auxins and cytokinins at different combinations of (6 BA, 2, 4-D,
Kinetin, NAAand 1AA). Culiures were incubated at 20, 25, 30 or 35
°C as shown in Tables (1 through ).
4-Physical factors
Cultures were incubated under different physical conditions such as:
d- Photoperiod at 8hr/ 16 hr, 1O hr/ 14 hror 12 hr/ 12 hr
light / dark period as shown in Tables (1, 3, 4, and 5).
e- Light intensitv at 1000, 1500, 2000, 2500 or 3000 lux as
shown in Tables (1 through 6).
5-Plant regeneration:
Plant regeneration from callus has been achieved from 4-5
weeks old calli. They were cultured on MS { Murashig and Skoog
1962 )} medium supplemented with different concentrations and
combinations of NAA, IAA, 6 BA and kinetin as shown in
Tables (4 and 5).
6-Rooting media
Shoots were cultured on %2 MS + different concentrations of
NAA as shown in Table (6).



Table 1, Effect of MS medium supplemented with combination of 0.1 mg/L
kinetin and different concentrations of 2,4-D on callus induction at

20°C, 1000 lux and 8 hr/16 hr light/dark period .

NO. Source of explant Cutylcden Hypocetylcdon
Mediom In vive In viire . Imvivo In vitro
1 MS + 0.0 - - Y - -
, | MS+iTmgL K _ - T B
+05mg/L D
+
MS + 0.1 mg/L K
3 + 1.0 mgL D Silver caliws . . .
+
MS +0.E mg/l K
4 Silver callws
* 20 mg. D formation - i -
+ +
MS + 0.1 mg/L K - I S
T semetn | e el -
MS + 0.1 mg/L K + + M *
6 40 "nl; Big goiden calius | Small goliien | Smell geldes callus | Small gobden
mg/L Tormation ealien farmation callus formution
+ +* + +
1 Mf;:""“l‘nl‘ snaall sibver callus| Senall golden | Big gaiden calles |  Smsil golden
b Sorwwtion _jcalies formation]  formation | caliws fovumation

* 0.8 % agar and 3% sucrose . The pH (5.8) -
K = Kinetin * D} =2,4-D © (+) = calius formsation , (-} = ne callas ormation .

Table 2. Effect of MS medinum supplemented with combination of 5.0 mg/L 6BA
and different concentrations of NAA on callns induction st 25°C, 1500

lux and 8

hr/16 br kight/dark peried.

Source of explant

Catyledon

Hypocatyledeon

Medinm

In vive In vitre

In vitro

MS + 0.0

MS + 5.0 mg/L 6BA
+0.1 mgN NAA

+

"";:‘"s—-.u-al-l

10

MS + 5.0 mg/L 6BA
+0.2 mg/L NAA

1%

MS + 5.0 mg/L 6BA

+ 0.4 mg/L NAA

formation formmtion
+

roast -

12

MS + 5.0 mg/L §BA
+ 0.6 mg/L NAA

13

MS + 5.0 mg/L. 6BA
+ 0.8 mg/L NAA

14

MS + 5.0 mg/L 6BA
+ 1.0 me/L NAA

* 0.8 % ngar sud 3% sucrese . The pfl ( 58) .
(+) = callus formation * (-) = oo caluas fvmation .
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Tabie 3. Effect of MS medium supplemented with different combinations
of NAA ,2,4-D and 6BA on callus induction at 25°C, 2000 lux

and 10 hr/14 br light/dark period .
No. Seurce of cxplant Cotyledoa Hypocotyledon
Medium In vive In vitro In vivo In vitrp
15 MS + 0.0 - Z Z -
MS + 0.6 mg/L. NAA/
16 | +3.0 mg/L 2,4-D+ - - R .
0.2mg/L 6BA
MS + 0.6 mg/L + +
17 +3.o-y1.2.4-m Semail sitver | oot sitver collus | Smeall si2ver caltus )
+0.4 mg/L 6BA m""' formation formation
iMS-#II.‘quM
18] +30wmg/L24-D -
+0.6 mg/L 6BA - - -
+ 0.6 mag/L NAA| * + +
19 +3.0 mg/L 24-D B"”"". - Small galden callus | Scsafl golden
J +0.3 mg/L 6BA % " fermatios calles formation
lus+u-y|.m ":h“ + Eloagatien of Elongation of
0| +3.9'L 4D Small golden callus | cxplant and keep | explant and keep
+1.0 mgfL, 6BA I“""I formation vinhilty viabiity

* (.8 % agar and 3% swerase . The ph ( 5.7)

(+) = calins formation * (-} = no caluus fotrmation

Table 4. Effect of different concentrations of 6 BA and 0.1 mg/L IAA on
plant regeneration ( in vivo ) at 30°C, 2500 tux and 10 hr/14 hr

light/dark period.
Ne Seurve of cxpleat Catyledon Hypocotyledon
Mcdinm
21 MS + B0 - -
22 | MS+LTmgLIAA - -
+05 BA _Big golden callun , ne shoot Siiver callus , o shoot
n MS + 0.1 mg/L IAA - -
+ 1.0 mgfl. 6BA Big gelden calius , me shaot Silver callns , mo shoot
24 | MSFoImg/LiAA - -
+ 1.5 mg/L 6BA Big greenish caliat , 3o shoot Silver callus , no shoot
MS + 8.1 mg/L IAA M +
25 : Golden calius with grees celonr, Sheet formation, 3-S plantiets,
+ 20 mg/L éBA e shent plant Might was X=Zcm, (4) keaves
P
MS + 0.1 mg/L EAA -
2% Groenish calles, start
+ 25 mp/l. 6BA Golden callug , wo shoot
’Eﬂiﬂ_
27 | MS+ 01 mg/LIAA | Shoot formatien, 12-16 plast - -
+3.0mpL 6BA lets, plant hight was X=3cm , (6) Goldes, calims , 50 shoot
leaves

08 % agar and 3% swerwee. The pH { 57 }

repencration.
* alll the im vitre coling had very weak tetipotency .

786

(+) = regeweration of plentiet * (-) = mo plantiet



Table 5. Effect of different concentrations of kinetin with 0.05 m g/L
NAA and light on callus regeneration (in wvo) at 35°C, 3000 Inx

and 12 hr/12 hr light/dark period.

NO Source of explant Cotyleden Jrypocotyledon
Medium
28 MS +0.0 - .
+
MS + 0.05 mg/7, -
29 NAA pmbnnn-.}:- sitvey phlles . with greesish colour ,
+ 0.5 mg/L Kinetin X2 ’adl'ﬂt)lg ‘ pplutmgnu-aﬁn
+
MS + 0.05 mg/L
30 NAA pﬂ'mm”f:. Sinr*.nd ;mn‘uhcolo-r,no
+ 1.0 mg/L. Kinetin X plax ‘.‘t (")al. ‘plant regeneration
=(3 8)e - -
MS + 0.05 mg/L _ . +
3t NAA pﬁ:‘;’"‘"‘:‘" ’.I"':.'t Shout Ssrmation § planticts ,piant
+ 1.5 mg/L Kinetin x_«-"-:." Mgt was X=5cms amd 4 leaves
MS + 8.05 mg/L - . ' _
32 NAA Grecaish calias , ne plant -
+2.0 mpAL. kinetin Goeenish callws, we plant regeneration

0.7 % agar aad 3% sucrose. The pH { &7 ) (+) = regenerstion of plantlet *© (-} = no plantiet
regeneration.

Table 6. Effect of 2 MS medium supplemented with different
concentrations of 6 BA on root formation (in vivo) at 25°C,
2000 lux and 12 hr/12 hr light/dark period.

No Source of expiant Cotyleden Hypeocstyledon
Medium
313 MS +0.01/2 - -
34 MS + 0.1 mg/L - N
NAA 12
15 MS + 0.3 mg/L T+ N
NAALZ Few root formatien afier 45 days
MS+0.5mgL . +
36 NAALR2 Large sexle rvot " Few rost formation after
Rdayy
MS + 0.7 mg/L + +
7 NAAL2 Few root & fioa afier 452 Fen Mnmﬁ_a after
172MS + 1.0 mg/L + +
k] NAA Few root & iom afier 35 days Few nolm‘.p afver 50

0.7 % agar and 3% sucrose. The pH { 5.7).
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RESULTS AND DISCUSSION

Table (1) showed that the best medium for callus induction was
MS + 0.1 mg/L kinetin + 4.0 mg/L 2,4-D at 20 °C, 1000 lux and 8 hrs
/16 hrs light /dark period. This callus originated from cotyledon in vivo
explant . The properties of this calius is very big in size, golden colour,
fraible and highly profilirated. While the callus originated from in vitro
cotyleden was very small in size and golden colour on medium No. (5)
{Fig. 2 .a).

In vive hypocotyledon was very weak in catlus induction except
when cultured on media No. (6) and (7). While in vitro hypocotyledon
showed good response on medium No. (6) (Fig.1. a) these data showed
that the source of explant (in vivo) was better in callus initiation in
comparison with that of in vitro source. Therefore, it is recommended
to use in vivo meinod for rupid response of callus formation and the
interaction between 2, 4-D and 0.1 mg/L kinetin by increasing the 2, 4
- D concentration { Nayab et al 20006).

~ Table (2) showed that there is no response for in vive cotyledon
explant except on mediom No. (9) which showed big size golden
colour callus. While the in vitro cotyledon had response with media
No. (9) and (12) of small size golden colour callus. The results
indicated that in vivo gave the best results, on medium No. (13) (Fig 1 b
and 2 b) with, big size golden colour callus. This result may be due to
the combination between 5.0 mg/L 6-BA and increasing of NAA
concentration up to 1.0mg/L

Table (3) showed that the best media for in vivo cotyledon were
media No. (19) and (20) which gave big size silver colour callus by
increasing the concentration of 6-AB (from 0.2 mg/L up to 1.0 mg/L)
with 0.6 mg/l. NAA and 3mg/L 2,4-D. While the best media for in
vitro cotyledon were mediza No. (17) and (20). On other hand the
highest responsive media for in vivo hypcotyledon were media No.
(17), (19) and (20).

We conclude that the increasing of 6-BA concentration could
give high response for callus formation when it is combined with 0.6
mg/L NAA + 3.0 mg/L 2,4-D at 25 °C, 2000 lux and 10 hrs/14 hss.
light / dark period.

Finally from Tables (1), (2) and (3) we conclude that the best
medium was No. (6) using in vivo cotyledon explant at 20 “C, 1000 lux
and 8 hr /16 hr. light / dark period . This medium consisted of MS + 0.1
mg/L kinetin + 4.0 mg/L 2,4-D + 3 % sucrose + 0.8 agar at pH (5.8).
Those results agree with these reported by Frazier and Kute (1991).



Fig.1.(a)

Fig.2.(a) Fig.2.(b)

Fig.1. (a) Callus induction from cotyledon (of cultivated field plant) grown or
medium No.(2) (see Tablel)

Fig.1. (b) Callus induction from hypocotyledon (of cultivated field plant) grown
on mediom No.(13) (see TableZ)

Fig.2. (a) Callus induction from cotyledon (excised in vifro) grown on medium
MNo.(5) . (see Tablel)

Fig.2. (b) Callus induction from hypocotyledon (excised in vifro) grown on
medium No. (13) . (see TableZ)

Fig. 3 Fig. 4
Fig. 3. Subcultured callus derived from im wive cotyledon ( mote galobular shape and
starting differentiation) grown on medium No.(26) (see Tahled)
Fig. 4. Shoot formation Trom callus derived from cotyledon (in wive) and grown on
medium No. (27) . (see Table 4 )
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Fig. 5
Fig .5. Rapid clonal propagation for shoot formation from callus derived from cotyledon
in vive grown on medium No. (30) (see Table 5)
Fig. 6. Plant regeneration and root formation on mediom No. (36) . (see Table 6 )

Tables (4 and 5) indicated that totipetency response of regenerated
cotyledon calli from in vivo was the best totipotency using media No.
(26). (27) and (30). Medium No (26) contains MS + 0.1 mg/L IAA +
2.5 mg/L. 6-BA where greenish callus start regeneration from cotyledon
in vivo (Fig. 3). Medium No. (27) contains MS + 0.1 mg/L 1AA + 3.0
mg/L 6-BA + 0.8 % agar + 3 % sucrose at pH (5.7) (Fig . 4).

Callus originated from cotyledon incubated at 30°C, 2500 lux
and 10 hr light /14 hr dark period. The wotipotency capacity was 12-16
Ro regenerated plantlets. While medium No. (30) showed totipotency
capacity of 59 Ro regenerated plantlets. Medium No. (30) contains MS
+ 0.05 mg/L NAA + 1.0 mg /L kinetin + 0.7 agar + 3 % sucrose at pH
(5.7) (Fig 5). This is an indication for the totipotencey power of
increasing kinetin concentration as cytokinin and growing at 35 °C ,
3000 lux and 12 hr /12 hr light / dark period . On other hand there was
no response for in vitro hypocotyledon.

In Table (6) the results showed that the best rooting medium
was No. (36) (Fig 6). This medium consists of 2 MS + 0.5 mg/L NAA.
These results indicated the effictiveness of NAA on rooting formation
and agree with those reported by Frazier and Kute (1991).

In Conclusion, this is the best method for regeneration of
Egyptian Citrullus colocynthis El-wadi El-Gadid, as a medicinal plant.
It can be used for preservation of Citrullus colocynthis germplasm from
eradication as an important medicinal plant.

In future a new method could be developed depending on cell culture /
cell suspension for extraction of active constituents by using
Biofermentor technology.
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