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Abstract  Using several combinations of citochinines and auxines, we have 
study the  regenerative capacity at different explants, the rooting shoots and 
their acclimatization and callus production of Momordica charanţia L. The 
growth regulators BAP and ANA cause direct organogenesis and BAP in 
combination with TDZ and BA in combination with Kin provide indirect 
organogenesis. 
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Momordica charaţia is an important 

medicinal plant from Cucurbitaceous family, because 
of his rich content in biologically active substances, 
with pharmaceutical applications. In traditional 
medicine Momordica charantia named bitter 
cucumber, is used in anti diabetic, antiviral, 
contraceptive, antibacterial, hepatitis, anticancer 
treatment, in the treatment of lung and digestive 
diseases. This plant is cultivated in India, China and 
Bangladesh and in neighboring countries. In Romania, 
is cultivated in regions like Arad, Timisoara, Buzau, 
but with a low productivity, because in the temperate 
climates this plant produces few female flowers. 

Using in vitro biotechnological methods at 
Momordica charantia, especially callus regeneration, 

leads to somatic variations respectively plants with 
high productivity. 

 
Material and Work Method 
 

The seeds of Momordica charantia were 
germinated under sterile conditions on medium 
Murashige-Skoog (1962) without growth substances. 
When the plants reached 2-3 cm seed-lobe, leaves, 
meristem were inoculated, as explants of size 0,5cm on 
MS medium supplemented with different combinations 
of growth substances, to induce callus and bud 
regeneration. We used 4 combinations of auxine and 
citokinine in the first in vitro cycle and 5 combinations 
in the second in vitro cycle for regeneration. These are 
presented in the first table. 

  
Table 1  

Experimental variations and concentration of growth regulators 

AMOUNT OF PHYTOHORMONES mg/l EXPERIMENTAL 
VARIATIONS 

BAP BA AIA ANA KIN GA3 TDZ 2,4-D 
M1 5    0,5    
M2   1  0,5    
M3    1 0,5    
M4    2 0,01 0,01   
M5 2      0,5  
M6  5   0,5    
M7 1,5       0,2 
M8 1,5   0,2    0,1 
M9 1,5   1,5     

 
Results and Discussions 
 
1. Results regarding in vitro answer of Momordica 
charanţia explants  
 The explants of Momordica charanţia 
answered differently depending on the type and 

concentrations of growth regulators and physiological 
features of origin tissues. 
 In the first culture cycle we followed the 
explants answer from Seed-lobe, strain, petiole, leaf 
and meristem under the influence of several 
combinations of phytohormones ( 2 citokinine; one 
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auxine and one citokinine; a kinetin and a 
gibberellinic). The results obtained in the first cycle 

culture are presented in the tables below: 

 
          Table 2  

Results obtained in experimental version M1  
(MS +5 mg/l BAP +0, 5 mg/l Kin) 

Explant origin 
Inoculated explants     

number Type of answer 
% explants with 

answer 

 Seed-lobe 10 Callus 100 
Stem 10 Callus 100 

Petiole 10 Callus 90 
Leaf  10  callus 50 

Meristem 10 Shoots 100 
 

Table 3 
   Results obtained in experimental version M2  

(MS + 1 mg/l AIA + 0, 5 mg/l Kin) 

Explant origin 
Inoculated 

explants number Type of answer 
% explants with 

answer 
 Seed-lobe 10 Callus + root 100 

Stem 10 Callus + root 90 
Petiole 10 Callus + root 80 
Leaf  10 Grow + root 80 

Meristem 10 Shoots + root 100 
 

 Table 4 
    Results obtained in experimental version M3  

(MS + 0, 5 mg/l Kin + 1 mg/l ANA) 

Explant origin 
Inoculated explants     

number Type of answer 
% explants with 

answer 
 Seed-lobe 10 Callus 80 

Stem 10 Callus 80 
Petiole 10 Callus 90 
Leaf  10 - - 

Meristem 10 Shoots 80 
 

 Table 5 
Results obtained in experimental version M4 
(2 mg/l ANA+ 0,01mg/l Kin + 0,01mg/lGA3) 

Explant origin 
     Inoculated 

explants     number Type of answer 
% explants with 

answer 

 Seed-lobe 10 Callus 100 
Stem 10 Callus 90 

Petiole 10 Callus 40 
Leaf  10 - - 

Meristem 10 - - 
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Fig. 1. Hormonal balance influence and type of explants on callus induction  

at Momordica charanţia  
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Fig. 2. Hormonal balance influence on meristem regeneration at Momordica charanţia 

 
The results show that the explants of 

cotyledon, from stem and petiole induce the formation 
of abundant, compact and green callus stems, in the 
presence of 4 different combinations and 
concentrations of phytohormones. The leaf explants 
give fewer calluses in the presence of combinations 
AIA with Kin (M2) and BAP with Kin (M1). The 
meristem explants generate shoots in different 
proportions according to the association of 
phytohormones. The combination ANA and Kin (M4) 
doesn’t favor the development of shoots. 
         The hormonal combination AIA + Kin  (M2) and 
ANA + Kin + GA3 (M4) causes a increase of abundant 
callus (1,6-2cm). Other combinations of growth 
regulators BAP + Kin  (M1) and Kin + ANA (M3)  
cause a weaker response of callus. 
 We note that de leaf explants give less callus 
at all experimental variants. 
 
2.The influence of hormonal balance on 
regeneration 
 The second crop cycle was intended to 
repetition subcultivation of tissue obtained in the first 

cycle in order to induce direct and indirect 
organogenesis. They tested other hormonal balance to 
induce regenerative phenomenon.  
 Depending on the use of hormonal balance 
and origin of cultivated tissue we obtained the 
following results: 

− the combination of AIA and Kin favors 
the formation of roots and shoots from 
explants, callus of hypocotyls, leaf callus 
and callus petiole. We can say that this 
combination is suitable for rooting 

− the association of Kin and  GA3 
determined only increase explants 
without inducing regenerative 
phenomenon 

− callus fragments of different origins 
(hypocotyls, seed-lobe and meristem) 
were regenerated shoots, which required 
six days after subculturing on fresh 
medium in culture vessels more spacious. 
So the combination of BAP and Kin is 
favorable to regeneration of shoots. 

−  
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Table 6 
       Results of regeneration using version  M5 

( MS + 2 mg/l BAP + 0,5 mg/l TDZ) 
Explant origins Inoculated 

explants  number 
Type of response    % explants with 

response 

Seed-lobe callus 10 Buds 100 
Culinary callus 10 Callus 90 

Petioles callus 10 Callus 90 
Leaf callus 10 Callus 80 

Buds 10 Buds 100 
 

  
It may be noted that only produces buds in the 
presence of callus cotyledonal BAP and TDZ. Callus 
from leaf, petiole and stem tissue generates the same 
kind of distinction. In conclusion, the origin of callus 

is very important in regenerative response of species 
Momordica charanţia. Indirect organogenesis is 
supported by hormonal combination BA + Kin. 

 
Table 7 

        Results of regeneration using version  M6  
(MS + 5 mg/l BA + 0,5 mg/l Kin) 

Explant origins Inoculated 
explants     number 

Type of 
response 

    % explants with 
response 

Seed-lobe callus 10 Shoots 100 
Culinary callus 10 Shoots 100 

Petioles callus 10 Buds 100 
Leaf callus 10 Callus 80 

Buds 10 Shoots 100 
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Fig. 4. Response of different explants on regeneration medium 
 
It is noted that the regeneration of shoots in different 
types of explants to the present combination BA and 
Kin. M6 experimental version is adequate regeneration 
of shoots, after going through the callus phase .  
 Multiplication was done by inoculating shoots 
from nodal explants cultured and subculture first cycle 
in the second round of culture on M9 experimental 
variant (1.5 mg / l BAP + 0.2 mg / l ANA), which 
remained the best form shoots. 
 Shoots derived either from the first cycle of 
meristematic explants culture either after completion of 
direct and indirect organogenesis, or by growing on 
average meristems second cycle of regeneration in 

culture, fresh medium was subcultivaţion by using the 
same concentrations of growth regulators in developing 
shoots. Note that the best growth response of shoots is 
the presence of two citokinine BA and Kin, shoots 
registering 4-5. 
 Meristematic explants produced shoots or 
from the first crop cycle, or following completion of 
the direct and indirect organogenesis or meristems  
cultivation on regeneration medium in the second 
round of culture, fresh medium was subculture by 
using the same concentrations of growth regulators in 
developing shoots. 
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Fig. 7. The influence of tissue origin and hormonal balance on  

Momordica charanţia shoots growth (cm)  
 

Experimental variants M1, M2, M3 generated 
shoots only meristematic explants having sizes ranging 
between 3 and 5 cm. Cotyledonal callus formation 
differs with shoots only BAP and TDZ under the 

influence. These shoots were on average the root pass 
for acclimatization. Appropriate experimental 
combinations include a auxine root formation and 
citokinine in different concentrations. 

 
                                                                                                    Table 8     

Effects of different phytohormons concentrations  on the roots formation  
Experimental variant Number of shoots 

inoculated 
Number of shoots 

rooted 
    Root ratio 

  % 
1 mg/l AIA + 0,01  

mg/l Kin (M2) 
10 10 100 

1,5 mg/l BAP + 0,2 
 mg/l 2,4-D (M7) 

10 7 70 

1,5 mg/l BAP + 1,5 ANA 
(M9) 

10 5 50 

  
 
The best response of the explants in the roots was 
obtained by experimental version containing AIA and 
Kin in the presence of these hormones have been 
formed and a larger number of secondary roots 
compared with M7 variant (BAP and 2,4-D) in that 
the presence of rooting rate is 70% of primary roots 
increased in length and shows only secondary roots. 
An equal amount citokinine auxine reduce at half the 
ryzogene capacity of regenerants. 
 
Conclusions 
 
  Based on experimental results obtained, we 
can detach the following conclusions: 

1. Regeneration of Momordica charantia in 
vitro is strongly influenced by the type explants, 
the combination and concentration of growth 
regulators and culture age. 
2. The best response is recorded calogenic   
seed-lobes  explants. Maximum percentage of 
callus is observed in the presence of BAP and 

Kin. 
3. Meristematic explants induce the formation 
of shoots in the presence of all experimental 
variants containing kinetin. Direct organogenesis 
is determined by the presence in culture medium 
of growth regulators BAP and ANA. 
4. Indirect organogenesis in the callus was 
determined by the presence of BAP in 
combination with TDZ and BA in combination 
with Kin. 
5. Rooting is induced by the presence of IBA in 
combination with Kin.  
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