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ABSTRACT 
An efficient protocol for micropropagation was developed to conserve two rare Egyptian Capparis 

species; Capparis orientalis Duh. and Capparis leucophylla DC., using stem node sections and shoot 

tips. In vitro propagation of these two species has not been previously reported. Concerning C. orientalis; 

Murashige and Skoog (MS) medium containing 3 mg/L benzyl adenine (BA) with or without 0.2 mg/L 2-

naphthalene acetic acid (NAA) were the most suitable media for the establishment of both stem node 

sections and shoot tips, and MS medium containing 3 mg/L BA was optimum for the multiplication of 

explants. Δ²- isopentenyladenine (2iP) gave promising results in enhancing elongation of axillary shoots 

of C. orientalis, when added to MS medium at a concentration of 1 mg/L in addition to 3 mg/L BA.  The 

highest rooting percentage of C. orientalis (60%) was obtained on MS medium supplemented with 1 

mg/L of both indole-3-butyric acid (IBA) and NAA after 60 days of incubation. With respect to C. 

leucophylla; MS medium containing 1 or 3 mg/L BA and that containing 2.5 mg/L of both BA and 2iP 

were the best for the establishment of stem node sections and shoot tips.  MS medium containing 1 or 3 

mg/L BA were the most promising media for the proliferation of explants. Gibberellic acid (GA3) at a 

concentration of 3 mg/L gave the best results in enhancing elongation of axillary shoots of C. leucophylla 

explants. The highest rooting percentage reached only 20% and was obtained on MS medium containing 

2 mg/L IBA + 0.5 mg/L NAA after 60 days of incubation. An average of 92–98% of the acclimatized 

transplants of both C. orientalis and C. leucophylla survived after transferring into peatmoss:sand 

mixture (1:1 v/v) in the greenhouse conditions.  

Key words: Capparis orientalis, Capparis leucophylla, in vitro propagation,  stem node sections, shoot 

tips. 

 

INTRODUCTION 

The conservation of natural populations of plants is 

very important for maintaining biological diversity. It is 

necessary therefore to set priority for what should be 

conserved. The first priority is for rare and endangered 

species.   Capparis orientalis Duh. and C. leucophylla 

DC. are two rare Capparis species from family 

Capparaceae. Capparis species are parts of the Egyptian 

plant diversity and are economically important with 

medicinal values. They are difficult in their normal 

propagation as they are poor in seed germination (Ben 

Salem et al., 2001; Yilidirim and Bayram, 2001; Soyler 

and Khawar, 2006 and 2007), and gave low rooting 

percentages in the propagation by cuttings (Ben Salem et 

al., 2001; Bhargava et al., 2006).          

Caper (from the Arabic name Kaper) is the common 

name of the genus Capparis. Members of Capparis are 

shrubs containing glucocapparin (glucosinolates) which 

release isothiocyanate (mustard oils) when the plants are 

damaged (Chen and Andreasson, 2001). Isothiocyanates 

and glucosinolates compounds act as antitumor active 

chemoprotective agents against carcinogens by blocking 

the initiation of tumors in liver, colon, mammary gland, 

and pancreas (Krumbein et al., 2002; Keck and Finley, 

2004). Glucosinolates and their breakdown products 

possess also chemoecological functions and serve not 

only as defense mechanisms against herbivores and 

pathogens, but also as attractant to specialized toxin 

tolerant insects (Mohn et al., 2007). They have long been 

known for their fungicidal, bacteriocidal, nematocidal 

and allelopathic properties (Fahey et al., 2001). Capers 

contain also considerable amounts of the anti-oxidant 

bioflavonoid rutin. In folk medicine caper plants are 

recorded as hepatic stimulants and protectors, improving 

liver function. They are used to treat arteriosclerosis and 

kidney disinfectants, and used as diuretics, vermifuges 

and tonic. Also, caper used to reduce flatulence and to be 

anti-rheumatic in effect. Infusions and decoctions from 

caper root bark have been traditionally used for dropsy, 

anemia, arthritis and gout (Ahmed et al., 1972). Fruits 

and young shoots with small leaves may also be pickled 

for use as a condiment (Alkire, 2001). They have a 

piquant flavour and add pungency, a peculiar aroma and 

saltiness to comestibles such as pasta sauces, pizza, fish, 

meats and salads. They are very decorative plants when 

flowering and would be suitable for gardens as 

ornamentals. 

Efficient micropropagation has been reported earlier in 

many Capparis species such as Capparis spinosa L. 

(Ancora and Cuozzo, 1985; Rodriguez et al., 1990; Ben 

Salem et al., 2001; Yilidirim and Bayram, 2001; Chalak 

et al., 2003; Caglar et al., 2005; Chalak and Elbitar, 

2006; Horshati and Jambor-Benczur, 2006; Xiaoxia et al, 

2009). Also, the micropropagation of Capparis 

cartilaginea Decne (Hassanein et al., 2008) and 

Capparis decidua (Frosk.) Edgew. (Deora and 

Shekhawat, 1995; Tyagi and Kothari, 1997; Saxena et 

al., 2007; Tyagi et al., 2010) has been reported.   

The objective of the present study was to conserve two 

rare Mediterranean species of Capparis (C. orientalis 

Duh. and C. leucophylla DC.) through in vitro 

propagation using stem node sections and shoot tips. The 

complete micropropagation of these two species is 

presented here for the first time, building on results 

obtained on the other Capparis species. 
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MATERIALS AND METHODS 

The present study was conducted during 2009-2011, 

and the experiments were carried out in Plant Tissue 

Culture Unit, Plant Genetic Resources Department, 

Desert Research Center, Maryout Research Station, 

Alexandria, Egypt. 
 

Explant collection and preparation 

Explants of C. orientalis were obtained from Agyba's 

beach at Marsa Matrouh (Fig. 1a), while explants of C. 

leucophylla were collected from Marsa Matrouh-Siwa 

road (Fig. 2a). Actively growing shoots with terminal 

buds were excised, moistened and wrapped. Explants 

were washed under running tap water for 2-3 hours. 
  

Explant sterilization  

Surface sterilization was carried out under complete 

aseptic conditions in the Laminar Air Flow Hood. The 

stem node sections and shoot tips of C. orientalis and C. 

leucophylla were subjected to different sterilization 

treatments using commercial Clorox containing 5.25% 

sodium hypochlorite (NaOCl) for different durations. 

Following sterilization, the explants were rinsed 5-6 

times in sterile distilled water.  Stem node sections of 

both plants needed higher concentrations and durations 

of  NaOCl application (1.5% for 12 min and 1% for 15 

min, respectively) to give 100% of survived explants 

comparing to shoot tips which needed only 0.5% NaOCl 

application for short durations (7 and 10 min, respect-

tively) to give 100% survival of explants. 
 

The basic nutrient medium and culture conditions  

Stem node sections (1.5-2 cm long) and shoot tips (0.5-

1 cm long) of both plants, were dissected out of the 

cuttings and planted vertically on solid basal medium of 

Murashige and Skoog (MS) (Murashige and Skoog, 

1962). The MS medium was supplemented with 30 g/L 

sucrose. Growth regulators such as benzyl adenine (BA), 

Δ²- isopentenyladenine (2iP), gibberellic acid (GA3), 2- 

naphthalene acetic acid (NAA), indole-3-butyric acid 

(IBA) and indole-3-acetic acid (IAA) were added to the 

medium independently or in combination, at different 

concentrations. Media were adjusted to pH 5.7- 5.8 

before gelling with 2.7 g/L phytagel. Fifteen ml volumes 

of media were dispensed into 25×150 mm culture tubes 

or 30 ml volumes into large jars. Then closed with 

autoclavable polypropylene caps and autoclaved at 

121°C under a pressured of 1.1 Kg/cm² for 20 min, then 

left to cool. The sterilized explants were cultured on the 

prepared media under complete aseptic conditions in the 

Laminar Air Flow Hood. Tissue culture tubes and jars 

were then placed in an air conditioned incubation room 

at a temperature of 26±2°C under a photoperiod of 16 

hour with a light intensity of 2 Klux, provided by cool 

white fluorescent tubes. 
 

Establishment stage  

Explants were   subjected   to   establishment   medium  

supplemented with different concentrations of BA (1, 2, 

3, 5 mg/L) individually or in combination with NAA 

(0.1, 0.2 mg/L) for C. orientalis, BA (0.5, 1, 1.5, 2.5, 3, 5 

mg/L), 2iP (0.5 mg/L) and NAA (0.1 mg/L), with 

different combinations, for C. leucophylla, in addition to 

the control medium (MS nutrient medium without plant 

growth regulators). Percentage of survived explants (%), 

percentage of explants forming axillary shoots (%), mean 

number of axillary shoots/explant and mean length of 

axillary shoots (cm) were recorded after 6 weeks of 

culture. 
 

Multiplication stage 

Established shoots were subjected to be multiplied on 

MS medium containing BA (3 mg/L) individually or in 

combination with NAA (0.2 mg/L) for C. orientalis, and 

different concentrations of BA (0.5, 1, 2.5, 3 mg/L) and 

2iP (2.5 mg/L) for C. leucophylla. 

For further multiplication, the explants were subcul-

tured five times on the same medium using large jars to 

obtain stock materials to be used in the following stages. 

Mean number and length (cm) of axillary shoots/explant 

were recorded after 6 weeks of each subculture. 
 

Elongation stage  

To enhance the elongation of the in vitro proliferated 

shoots of both studied plants, an experiment was carried 

out using MS medium supplemented with different 

concentrations of GA3 (1, 2, 3 mg/L) (sterilized by 

filtration), and/or 2iP (0.5, 1 mg/L) in addition to BA (1, 

3 mg/L). Mean length of axillary shoots (cm) were taken 

after 8 weeks of incubation. 
 

Rooting stage 

Elongated shoots of both plant species were tested for 

rooting on root induction media of full, half and quarter 

strengths of MS salts and vitamins containing 30 g/L 

sucrose, 2.7 g/L phytagel and different treatments of 

auxins; IBA (0.5, 1, 2 mg/L, NAA (0.5, 1, 2 mg/L) or 

both, in addition to the control medium (without plant 

growth regulators). Rooting percentage (%), mean 

number of roots/explant, mean length of roots (cm) and 

shoot height (cm) were taken after 8 weeks of culture. 
                                                                                     

Acclimatization stage 

Rooted shoots (4-7 cm long) were washed from 

medium residues and treated with 0.2% topsin (w/v) 

solution as a fungicide, then hardened off inside the 

growth room in soilrite. After two weeks, they were 

transplanted into 0.2 L capacity pots filled with a soil 

mixture of sand and peat moss (1:1 v/v). Pots were 

covered with transparent polyethylene bags and placed in 

a greenhouse. One week later, the covers removed 

gradually within one month. The percentage of survived 

plantlets (%) was recorded. 
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Analysis of data 

The experiments were subjected to the completely 

randomized design. Variance analysis of data was carried 

out using ANOVA program for statistical analysis. The 

differences among means for all treatments were tested 

for significance at 5% level by using Duncan´s multiple 

range test. Means followed by the same letter are not 

significantly different at P ≤ 0.05. 
 

RESULTS 

Establishment and multiplication stages 
 

 C. orientalis stem node sections: 

The in vitro establishment of C. orientalis stem node 

sections is presented in Table 1. Data revealed that the 

percentage of survived explants was high and 

insignificantly different in all tested media. With respect 

to the percentage of growth induction, it was maximum 

on three media; MS medium containing 3 mg/L BA, 0.2 

mg/L NAA + 2 or 3 mg/L BA. Decreasing the 

concentration of BA in the presence of 0.2 mg/L NAA 

decreased the percentage of growth induction, mean 

number and length of axillary shoots. The highest values 

of mean number and length of axillary shoots reached 

2.47 and 1.25 cm, respectively on MS medium 

supplemented with 3 mg/L BA.  The concentration of 5 

mg/L with or without NAA, and the media containing 1 

mg/L BA with or without 0.1 mg/L NAA, in addition to 

the control medium without plant growth regulators, 

caused the complete inhibition of growth of the stem 

node sections of C. orientalis. It could be concluded that 

MS medium containing 3 mg/L BA in the presence or 

absence of 0.2 mg/L NAA were the most suitable media 

for the establishment of C. orientalis stem node sections 

(Fig. 1b).  
 

Table (1): In vitro establishment of stem node sections of C. 

orientalis cultured on MS medium supplemented with NAA 

and BA.  Results were taken after 6 weeks of culture. 

Mean  

length of   

axillary   

shoots (cm) 

Mean no.  

of axillary 

shoots/ 

explant 

% of 

growth 

induction 

% of 

survived 

explants 

Growth 

regulator 

conc.  

    (mg/L) 

    BA  NAA 

 0.00 0.00 0.0 100a 0 0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.2 

0.2 

0.2 

 0.00 0.00 0.0 85.0a 1 

    1.25a   2.47a 75a 100 a 3 

 0.00  0.00 0.0 80.0
a
 5 

 0.00  0.00 0.0 80.0
a
 1 

    0.79c      1.84b 30b 85.0a 3 

5 

1 

2 

3 

 0.00  0.00 0.0 90.0a 

    0.50d      1.44d 25b 90.0a 

    0.89b      1.69c 65a  100a 

 1.10a   2.28a 75a 95.0a 

 

C. orientalis shoot tips  

For the establishment of shoot tip explants of C. 

orientalis (Table 2), the maximum survival percentage 

reached 100% in the presence of 0.2 mg/L NAA in the 

medium, in addition to  the  plant  growth regulators free  

medium. 

The growth induction percentage reached the highest 

value (100%) by using 3 mg/L BA + 0.2 mg/L NAA, and 

decreased significantly with the decrease of BA concen-

tration in the presence of 0.2 mg/L NAA. Reducing NAA 

concentration or its elimination, significantly reduced the 

percentage of growth induction 

 

Table (2): In vitro establishment of shoot tips of C. orientalis 

cultured on MS medium supplemented with NAA and BA. 

Results were taken after 6 weeks of culture.                

Growth 

regulator 

conc. 

(mg/L) 

% of 

survived 

explants 

 

% of 

growth 

induction 

Mean 

no. of  

axillary 

shoots/ 

explant 

Mean 

length of 

axillary   

shoots 

(cm) 

NAA BA     

0.0 0 100a 00.0 0.00       0.00 

0.0 1 20.0c 20.0d  0.15e       0.12e 

0.0 3 90.0a  75.0ab  2.28b       0.94b 

0.0 5  40.0bc 00.0 0.00       0.00 

0.1 1  70.0ab 00.0 0.00       0.00 

0.1 3 80.0a  30.0cd    1.33cd      0.77cd 

0.1 5 80.0a 00.0 0.00   0.00 

0.2 1 100a  60.0bc  1.67c    0.83c 

0.2 2 100a  70.0ab   1.11d    0.80c 

0.2 3 100a 100a  2.78a   1.10a 

 

with all tested BA concentrations, excluding the medium 

containing 3 mg/L BA. The mean number and length of 

axillary shoots reached the highest values of 2.78  and 

1.1 cm, respectively,  on MS medium supplemented with 

3 mg/L BA + 0.2 mg/L NAA (Fig. 1c). Followed by the 

medium containing 3 mg/L BA. It is noticed that the 

mean number and length of axillary shoots increased 

with the increase of BA concentration for each NAA 

concentration, except the highest concentration of BA (5 

mg/L) which gave a negative response either with or 

without NAA, in addition to the medium containing 1 

mg/L BA + 0.1 mg/L NAA, and the plant growth 

regulators free medium.                                                                                                                       

It can be concluded from Table 1 and 2 that MS 

medium containing 3 mg/L BA with or without 0.2 mg/L 

NAA were the most suitable media for the establishment 

of both stem node sections and shoot tips of C. 

orientalis. Comparing MS medium containing 3 mg/L 

BA with that containing 3 mg/L BA + 0.2 mg/L NAA for 

further multiplication of C. orientalis shoots, through 

five successive subcultures; both media gave 100% 

survival percentage during all successive subcultures 

except the first and the fourth subcultures which gave 

90% (Table 3).  

It is noticed that the medium containing BA alone gave 

significantly higher mean number of short axillary shoots 

per explant, in contrast to the mean length of axillary 

shoots which was significantly higher in the medium 

containing NAA. It is also observed that on the medium 

containing 3 mg/L BA, the mean number of axillary 

shoots/explant  increased   with  each   subculture   until  
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Table (3): Effect of MS medium supplemented with 3 mg/L BA with or without NAA on the multiplication of C. orientalis axillary 

shoots during 5 successive subcultures.  
                                                                                                                  

5th  subculture 4th subculture 3rd subculture 2nd subculture 1st subculture Growth regulator 

conc. (mg/L) 

MLS MNS %EFS MLS MNS %EFS MLS MNS %EFS MLS MNS %EFS MLS MNS %EFS NAA BA 

0.45b 8.9a 100a 0.41b 7.7a 90a 0.44b 9.5a 100a 0.45b 8.9a 100a 0.41b 7.7a 90a 0.0 3 

1.25a 4.1b 100a 1.14a 4.0b 90a 1.15a 4.3b 100a 1.25a 4.1b 100a 1.14a 4.0b 90a 0.2 3 

* %EFS: Percentage of explants forming shoots.   MNS: Mean number of axillary shoots/explant. MLS: Mean length of axillary shoots (cm). 

 

reaching the third one (it reached the maximum value of 

9.5) then decreased in further subcultures. While on the 

medium containing NAA, the number of axillary shoots 

ranged between 4 and 4.3. It could be concluded that MS 

medium with 3 mg/L BA was the more responsible for 

the multiplication of C. orientalis plant (Fig. 1d). 

  

C. leucophylla stem node sections 

Table 4 shows the establishment of C. leucophylla stem 

node sections. The percentage of survived explants was 

high and insignificantly different in all tested media. 

With respect to the percentage of growth induction it was 

maximum on MS  medium containing 3 mg/L BA, 2.5 

mg/L BA + 0.5 mg/L 2iP and 2.5 mg/L BA + 2.5 mg/L 

2iP. Decreasing the concentration of BA decreased the 

percentage of growth induction on the media containing 

BA individually or in combination with each 2iP 

concentration.  

The optimum growth regulators combinations with 

respect to the mean number of axillary shoots per explant  

were 1 or 3 mg/L BA and 2.5 mg/L BA + 2.5 mg/L 2iP. 

Decreasing BA concentration to 1.5 and 0.5 mg/L with 

0.5 or 2.5 mg/L 2iP decreased the mean number of 

axillary shoots per explant. Concerning the mean length 

of axillary shoots, it was clear that MS medium 

containing 2.5 mg/L BA + 2.5 mg/L 2iP and 1 mg/L BA  
 

Table (4): In vitro establishment of stem node sections of C. 

leucophylla cultured on MS medium supplemented with 

NAA, BA and 2iP. Results were taken after 6 weeks of 

culture.     
  

Growth 

regulator conc. 

(mg/L) 

% of 

survived 

explants 

% of 

growth 

induction 

MNS MLS 

NAA BA 2iP 

0.0 0.0 0.0 100a        0.0   0.00    0.00 

0.0 1.0 0.0 80.0a 60ab   2.67ab    0.85bc 

0.0 3.0 0.0 100a 70a   3.00a    0.96b 

0.0 5.0 0.0 80.0a 0.0   0.00  0.00 

0.1 1.0 0.0 100a        20bcd 2.10bc    1.60a 

0.1 3.0 0.0 80.0a        20bcd   0.90d    0.64cd 

0.1 5.0 0.0 80.0a     0.0   0.00 0.00 

0.0 0.5 0.5 100a        50abc   1.80c 0.58d 

0.0 1.5 0.5 100a     50abc  2.20abc 0.64cd 

0.0 2.5 0.5 80.0a  70a 1.94bc  1.49ab 

0.0 0.5 2.5 100a    10cd   1.00d 0.30d 

0.0 1.5 2.5 100a      50abc  2.20abc    0.92b 

0.0 2.5 2.5 100a   70a 2.57ab    1.64a 

*MNS: Mean number of axillary shoots/explant. MLS: Mean length of 

axillary shoots (cm). 

+ 0.1 mg/L NAA were the optimum (1.64 and 1.60 cm, 

respectively), and both are insignificantly different. The 

concentration of 5 mg/L BA with or without NAA 

caused the complete inhibition of growth in the stem 

node sections of C. leucophylla, in addition to the MS 

medium free from plant growth regulators. It could be 

concluded that MS medium containing 1 and 3 mg/L BA 

and 2.5 mg/L BA + 2.5 mg/L 2iP were the most suitable 

media for the establishment of C. leucophylla stem node 

sections (Fig. 2b). 

 

C. leucophylla shoot tips 
For the establishment of shoot tips of C. leucophylla 

(Table 5), the survival percentage of explants reached 

100% on most of the tested media, it significantly 

reduced on the medium containing 5 mg/L BA with or 

without NAA and that containing 0.1 mg/L NAA + 1 

mg/L BA. The growth induction percentage reached the 

highest value of 80% by using 2.5 mg/L BA + 2.5 mg/L 

2iP, and then decreased with the decrease of BA 

concentration with both 2iP concentrations used.  

The mean number of axillary shoots formed on the 

shoot tips reached the highest value of 3.13 on MS 

medium containing 2.5 mg/L BA + 2.5 mg/L 2iP, 

followed by the concentrations of 3 mg/L BA, 3 mg/L 

BA + 0.1 mg/L NAA and 0.5 or 2.5 mg/L BA + 0.5 

Table (5): In vitro establishment of shoot tips of C.leucophylla 

cultured on MS medium supplemented with NAA, 2iP and 

BA. Results were taken after 6 weeks of culture.  

Growth regulator 

conc. (mg/L) % of 

survived 

explants 

% of 

growth 

induction 

MNS MLS 

NAA BA 2iP 

0.0 0.0 0.0 100a 0.0 0.00 0.00 
0.0 1.0 0.0 100a  70ab  1.28

c
   1.70

a
 

0.0 3.0 0.0    100a   60abc  2.89
b
  0.73

bc
 

0.0 5.0 0.0 60.0b 0.0   0.00   0.00 
0.1 1.0 0.0 60.0b   20cd   1.80

c
   0.63

bc
 

0.1 3.0 0.0 100a   50abc 2.70
b
 0.55

c
 

0.1 5.0 0.0 60.0b 0.0   0.00   0.00 
0.0 0.5 0.5  90.0ab     30bcd 2.76

b
   0.91

b
 

0.0 1.5 0.5      90.0ab     40abcd  1.35
cd

  0.36
d
 

0.0 2.5 0.5 100a   70ab 2.71
b
  0.31

d
 

0.0 0.5 2.5 100a     40abcd 1.25
d
   0.27

d
 

0.0 1.5 2.5 100a   70ab  2.43
bc

  0.94
b
 

0.0 2.5 2.5    100a  80a 3.13
a
   0.84

b
 

*MNS: Mean number of axillary shoots/explant. MLS: Mean length of 
axillary shoots (cm). 
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mg/L 2iP, which are all insignificantly different. Mean 

length of axillary shoots was superior on MS medium 

supplemented with 1 mg/L BA; it reached 1.7 cm. 

Followed by those cultured on 0.5 mg/L BA + 0.5 mg/L 

2iP and 1.5 or 2.5 mg/L BA + 2.5 mg/L 2iP, which all 

are insignificantly different. As recorded for the stem 

node sections of C. leucophylla, it is also noticed that 

shoot tips did not give any response on the growth 

regulators free MS medium and the media containing a 

high concentration of BA (5 mg/L). It can be concluded 

that MS medium supplemented with 2.5 mg/L of both 

BA and 2iP was the best medium for the establishment 

of shoot tips of C. leucophylla (Fig. 2c).   

    In conclusion, MS medium containing 1 or 3 mg/L BA 

and that containing 2.5 mg/L of both BA and 2iP were 

the most suitable for the establishment of both C. 

leucophylla shoot tips and stem node sections.  

     For the multiplication of C. leucophylla axillary 

shoots, Table 6 shows that an increase in the mean 

number of axillary shoots/explant was observed on MS 

medium supplemented with 1 mg/L BA, during the 

successive subcultures, until reaching the fourth 

subculture (5.3) then began to decrease again in the fifth 

one. While, the mean length of axillary shoots on the 

same medium was stable. However, the MS medium 

containing 3 mg/L BA gave more or less the same mean 

number of axillary shoots/explant (4.3) during the 

successive subcultures, except the fourth subculture in 

which an increase in the mean number of axillary shoots 

was observed (5.1). The MS medium containing 3 mg/L 

BA was significantly better than that containing 1 mg/L 

BA regarding to the mean number and length of axillary 

shoots in the first subculture and they became 

insignificantly different in the rest of subcultures. 

The combinations of 2iP and BA gave the highest 

mean number of axillary shoots in the first subculture 

and decreased during the successive subcultures then 

ceased completely in the fourth one. MS medium 

containing 0.5 mg/L BA and 2.5 mg/L 2iP gave the 

highest response regarding to the mean number and 

length of axillary shoots, but this response decreased 

after the second subculture.  

It can be concluded from Table 6 that MS medium 

containing 1 mg/L BA or 3 mg/L BA were the most 

promising treatments for the continuous proliferation of 

C. leucophylla explants during successive subcultures 

(Fig. 2d).  

 

Elongation stage 
 

Capparis orientalis    

MS medium containing 1 mg/L 2iP + 3 mg/L BA 

(Table 7, Fig. 1e) gave significantly the highest mean 

length of axillary shoots of Capparis orientalis (3.75 

cm), comparing to the other tested media. MS medium 

containing 3 mg/L GA3 gave 2.5 cm mean length of 

axillary shoots, which was superior if compared with the 

other tested GA3 concentrations. The combination of 

GA3 and 2iP gave the minimum response that makes this 

treatment not recommended   for   the   elongation of C. 

orientalis axillary shoots.  

Table (7): Elongation of in vitro proliferated shoots of C. 

orientalis cultured for 6 weeks on MS medium supplemented 

with different concentrations of GA3 and/or 2iP in addition to 

BA.   

Mean  length of axillary 

shoots (cm) 

Growth regulator conc. 

(mg/L) 

2iP BA  GA3  

1.30d 0.0 0 1 

 1.70cd 0.0 0 2 

2.50b 0.0 0 3 

 1.80cd 0.5 0 1 

 2.00bc 0.5 0 2 

 2.25bc 0.5 0 3 

 2.00bc 0.5 3 0 

3.75a 1.0 3 0 

Capparis leucophylla  

Table 8 represents the influence of different 

concentrations of GA3 and/or 2iP on the elongation of in 

vitro proliferated shoots of C. leucophylla. The highest 

mean length of axillary shoots was obtained on MS 

medium containing 3 mg/L GA3 (Fig. 2e), it reached 3.1 

cm. Followed by MS media containing 3 mg/L GA3 + 

0.5 mg/L 2iP and 1 mg/L BA + 0.5 mg/L 2iP, which are 

both insignificantly different. It can be noticed that 

increasing the concentration of GA3 with or without 0.5 

mg/L 2iP increased the axillary shoots elongation.  

From the elongation experiments on both studies 

plants; C. orientalis and C. leucophylla, it is clear that 

they are different in their response to the growth 

regulators responsible for the elongation of axillary 

shoots, as 2iP was superior in case of C. orientalis and 

GA3 gave the best elongation in case of C. leucophylla 

 

Table (6): Effect of BA and 2iP on the multiplication of C. leucophylla axillary shoots during 5 successive subcultures. All tested 

media gave 100% of growth induction.  

Cytokinin conc. 

(mg/L) 

1st 

Subculture 

2nd 

Subculture 

3rd 

Subculture 

4th 

Subculture 

5th 

Subculture 

BA 2iP MNS  MLS MNS MLS MNS MLS MNS MLS MNS MLS 

1.0 0.0 3.1b   0.53b 3.7ab     0.53a 4.7a 0.58a 5.3a 0.68a 4.1a 0.53a 

3.0 0.0 4.3a  0.63ab 4.3ab 0.60a 4.3a 0.54a 5.1a 0.60a 4.0a 0.58a 

0.5 2.5 4.9a   0.73a   4.5a 0.58a 1.8b 0.53a     

2.5 2.5 4.5a   0.65ab     3.4b  0.46ab  1.6b 0.51a     

*MNS: Mean number of axillary shoots/ explant.   MLS: Mean length of axillary shoots (cm).
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Rooting and acclimatization stages  

Capparis orientalis 

Data in Table 9 reveal that the highest rooting 

percentage of C. orientalis (60%) was obtained on MS 

medium supplemented with 1 mg/L IBA + 1 mg/L NAA 

after 60 days of  incubation (Fig. 1f). This treatment also 

gave the significantly highest mean root number (6) and 

length (1.42 cm), in addition to the maximum shoot 

height of 5.67 cm. Forty percent of rooting was achieved 

when explants were cultured on MS medium 

supplemented with 1 mg/L IBA + 0.5 mg/L NAA or 0.5 

mg/L IBA + 1 mg/L NAA. Then, 30% of rooting was 

obtained when explants treated with 2 mg/L of either 

IBA or NAA. Since, the high concentrations of IBA 

proportionally encouraged tissue lignifications, leading 

to considerable decrease in rooting ability.  

Capparis leucophylla   

Data in Table 10 show the poor rooting response of C. 

leucophylla axillary shoots. The highest rooting percent-

tage reached only 20% and was obtained on MS medium 

containing 2 mg/L IBA + 0.5 mg/L NAA after 60 days of 

incubation (Fig. 2f). The mean number and length of 

roots and shoot height were also superior on this 

medium. 

For both studied Capparis species, the combination of 

IBA and NAA gave the highest rooting percentages than 

IBA or NAA alone. Also, the use of half or quarter 

strengths of MS medium show negative response with all 

tested auxins concentrations and combinations, in both 

studied plants, and the control MS medium free from 

plant growth regulators did not show any rooting 

response. 

Rooted plantlets of C. orientalis and C. leucophylla 

survived when were hardened off inside the growth room 

in soilrite for two weeks. An average of 92–98% of the 

acclimatized plantlets survived after two weeks of 

transferring into the peatmoss: sand mixture (1:1 v/v). 

All the in vitro derived transplants displayed normal 

development as that of the mother plants (Fig. 1g and 

2g). 

 

                     DISCUSSION 

The results of the establishment of both stem node 

sections and shoot tips of C. orientalis are in agreement 

with those obtained in  Brassica  napus  by   Hong  et al. 

(2008), where the highest differentiation rates were 

observed in the medium containing 3 mg/L BA + 0.2 

mg/L NAA. A lot of references described the joint effect 

of a cytokinin such as BA and an auxin such as NAA. 

Vyas et al. (2005) reported that the effect of NAA 

combined with BA evoked a significant response in 

terms  of   number  of  shoot  buds   of   Feronia limonia 

(Family Rutaceae). Also, in Capparis cartilaginea, MS 

medium containing 3 mg/L BA + 0.1 mg/L NAA was the 

most suitable medium for establishment and 

multiplication of shoot tip explants (Hassanein et al., 

2008). Keng et al. (2009) found that no induction of 

multiple shoot formation of Gynura procumbens (Lour.) 

Merr. was observed on control MS medium, as shown in 

the present study. Also, the inhibition of growth observed 

on the  media  containing  5 mg/L BA  has been found in 

other plants; Karonda and peach showed vitrification at 

higher BA concentrations (Chiariotti and Antonelli, 1988) 

Table (8): Elongation of in vitro proliferated shoots of C. 

leucophylla cultured for 6 weeks on MS medium 

supplemented with different concentrations of GA3, BA and 

2iP (0.5 mg/L).  

Mean  length of axillary 

shoots (cm) 

Growth regulator conc. 

(mg/L) 

2iP BA  GA3  

1.6ef 0.0 0 1 

1.9c 0.0 0 2 

3.1a 0.0 0 3 

1.5f 0.5 0 1 

1.7de 0.5 0 2 

2.1b 0.5 0 3 

2.2b 0.5 1 0 

1.8cd 0.5 3 0 

Table (9): Effect of solid MS medium containing 30 g/L 

sucrose and different treatments of IBA and/or NAA, on the 

rooting of C. orientalis axillary shoots.  

Auxin conc. 

(mg/L) Rooting 

% 

Mean no. 

of roots/ 

explant 

Mean 

length of 

roots (cm) 

Mean 

shoot 

height (cm) 
IBA NAA 

0.0 0.0 0.0 0.00 0.00 0.00 

0.5 0.0 20b  2.50b 1.13b 4.00ab 

1.0 0.0 10b  4.00b 1.12b 3.50b 

2.0 0.0  30ab  4.67b 1.21b 4.33ab 

0.0 0.5 20b  3.00b 0.83b 3.50b 

0.0 1.0 20b  4.00b 0.87b 3.25b 

0.0 2.0  30ab  4.33b 0.96b 3.83b 

0.5 0.5       20b  3.50b 0.86b 5.00a 

1.0 0.5  40ab  4.25b 0.85b 4.75ab 

2.0 0.5 20b  4.00b 0.69b 4.50ab 

0.5 1.0  40ab   4.75ab  1.18ab 4.50ab 

1.0 1.0 60a  6.00a 1.42a 5.67a 

2.0 1.0 20b   3.50b 0.71b 4.00ab 

Table (10): Effect of solid MS medium containing 30 g/L 

sucrose and different treatments of IBA and/or NAA, on the 

rooting of C. leucophylla axillary shoots.     

Auxin conc. 

(mg/L) 
Rooting 

% 

Mean no. 

of roots/ 

explant 

Mean 

length of 

roots (cm) 

Mean             

shoot 

height(cm) 

IBA NAA 

0.0 0.0 0.0 0.00 0.00 0.00 

0.5 0.0 0.0 0.00 0.00 0.00 

1.0 0.0 0.0 0.00 0.00 0.00 

2.0 0.0 10
b
  4.00

b
 0.75

a
 3.33

b
 

0.0 0.5 0.0 0.00 0.00 0.00 

0.0 1.0 10
b
  4.00

b
 0.87

a
 3.25

b
 

0.0 2.0 0.0 0.00 0.00 0.00 

0.5 0.5 0.0 0.00 0.00 0.00 

1.0 0.5 10
b
  4.25

b
 0.85

a
 3.75

a
 

2.0 0.5 20
a
 7.00

a
 0.98

a
 4.00

a
 

0.5 1.0 0.0 0.00 0.00 0.00 

1.0 1.0 0.0 0.00 0.00 0.00 

2.0 1.0 10
b
  3.60

b
 0.82

a
 4.00

a
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 Moreover, shoot proliferation and growth decreased 

considerably with the increase of BA level in Guava 

(Loh and Rao, 1989) and Ber (Rathore et al, 1992). Also, 

Rai and Misra (2005) demonstrated that increase in BA 

level reduced the proliferation rate of shoots of Carissa 

carandas cv. Pant Sudarshan. In this respect, Keng et al. 

(2009) indicated that BA played an important role in 

induction of multiple shoot formation of Gynura 

procumbens (Lour.) Merr. and was very effective in 

shoot proliferation. However, BA at higher 

concentrations not only reduced the number of shoots 

formed but also resulted in stunted growth of the shoots. 

Lately, Thomas and Yoichiro (2010) found that high BA 

concentration did not improve shoot proliferation of the 

rare medicinal plant Justicia gendarussa Burm. f.     

Similar results of the multiplication of C. orientalis 

have been reported in Capparis decidua by Tyagi et al. 

(2010) who found that shoots should be transferred to 

MS medium containing 3 mg/L BA for growth and 

proliferation. Also, these results are in harmony with 

those obtained by Tyagi and Kothari (1997) who found 

that continuous presence of higher levels of BA in the 

medium resulted in shoot length suppression in Capparis 

decidua.  In this respect, Aasim et al. (2009) reported 

that the maximum mean number of Turkish cowpea 

(Vigna unguiculata L.) shoots were obtained on MS 

medium containing 1 mg/L BA and longer shoots were 

recorded on MS medium containing various 

concentration of BA + 0.1 mg/L NAA compared to those 

containing BA singly. Also, in Gynura procumbens 

(Lour.) Merr., the  MS medium supplemented with 2 

mg/L BA induced the highest number of shoots from the 

nodal segments. These shoots appeared to proliferate 

from the node via axillary branching of buds from the 

explants. The addition of a little NAA into the MS 

medium with the presence of BA had reduced 

tremendously the formation of multiple shoots (Keng et 

al., 2009). 

The positive effect of 2iP as a cytokinin in the 

enhancement of the elongation of in vitro formed shoots 

is in agreement with the observations of Hassanein et al 

(2008) who found that 2iP gave promising results in 

enhancing elongation of axillary shoots of Capparis 

cartilaginea by using 0.5 or 1 mg/L. 

The results of the establishment of both C. leucophylla 

shoot tips and stem node sections are agreed with Huang 

et al. (2000) who claimed that the optimum BA 

concentration for shoot proliferation of Garcinia 

mangostana (Family Clusiaceae) ranged from 1 to 3 

mg/L. Kale (2005) stated that BA at 2.5 mg/L recorded 

the maximum number of Capsicum annuum shoots 

produced in vitro. This result is agreed with that obtained 

by Ghareb et al. (2007) who worked on Ochradenus 

baccatus from family Resedaceae, where stem node 

sections were superior in enhancing formation of axillary 

shoots on MS medium supplemented with both BA and 

2iP. 

According to earlier reports, the aptitude for 

proliferation  of  Capparis  species  was   limited  due  to 

basal disorganization and vitrification of axillary shoots 

in the presence of BA (Rodrigues et al., 1990; Chalak et 

al., 2003; Chalak and Elbitar, 2006).  The results of the 

multiplication of C. leucophylla are agreed with those 

obtained by Huang et al (2000) who mentioned that the 

optimum BA concentration for shoot proliferation of 

Garcinia mangostana ranged from 1 to 3 mg/L. Also, 

such result is in harmony with Rai and Misra (2005) who 

demonstrated that shoot proliferation of Carissa 

carandas was the highest on MS basal medium 

supplemented with 3 mg/L BA. Also, in Coccinia indica 

(Family Cucurbitaceae), MS medium supplemented with 

1 mg/L BA induced shoot buds (Venkateshwarlu, 2008). 

It is well known that the cytokinin promotes cell division 

by activating DNA synthesis, promoting the growth of 

lateral buds and inducing shoot formation.  

The positive effect of GA3 on the elongation of C. 

leucophylla  is  in  agreement  with   the results   obta-

ined   by Figueiredo  et al.  (2001)  who mentioned  that  

GA3  was necessary for the elongation of shoots of 

Rollinia mucosa (Jacq.) Baill. Also, Tian et al. (2010) 

found that GA3 was beneficial for shoot and stem 

elongation of Paeonia lactiflora Pall. 

For both studied Capparis species, the superiority of 

using a combination of IBA and NAA than one of them 

singly, is supported by Jusaitis (1997) who developed 

rooting for Swainsona formosa (G. Don) J., where roots 

initiated in vitro following a treatment with 0.1% IBA 

and 0.1% NAA. Rai and Misra (2005) found that shoots 

of Carissa carandas cv. rooted on ½ MS nutrient 

medium supplemented with a combination of NAA and 

IBA at 0.8 mg/L IBA and 0.2 mg/L NAA. The negative 

effect of the control media without auxins on the rooting 

of shoots of both studied plants is supported the 

important role of auxins in enhancing root initiation. In 

this respect, it is known that auxin’s effect on inducing 

root formation depends in addition to many factors, upon 

the type of auxin and the concentration used. Synthetic 

auxins such as NAA and IBA are frequently used for in 

vitro root initiation and increase roots number and 

length. References are full of reports, some of which 

favour the use of IBA, others claimed the superiority of 

NAA, while a third group ascertained that both auxins 

has the same impact or had to be applied together. The 

same problem of tissue lignifications, leading to decrease 

rooting ability, encouraged when using high concen-

trations of IBA, for rooting, was also encountered in 

Capparis spinosa (Ben Salem et al., 2001).  

Further studies on the rooting of Capparis leucophylla 

should be carried out to enhance the rooting  response  of 

this valuable and rare plant species. This recomm-

endation is supporting that of Hasssanein et al. (2008) 

who found that in vitro produced explants of Capparis 

cartilaginea did not initiate rooting in a high percentage 

using the tested treatments, and it needs more studies.  

In conclusion, a successful and efficient micropro-

pagation protocol has been developed and described here  

for the  first time,  and  it  will  be very useful for the 

conservation and clonal propagation of the rare C. 

orientalis and C. leucophylla plants. 
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Fig. (1): Micropropagation of Capparis orientalis; a C. orientalis from Agyba's beach  at Marsa Matrouh; 

b Establishment of stem node sections; c Establishment of shoot tips; d  Proliferation of axillary 

shoots after 3 subcultures; e Elongation of axillary shoots; f Rooting of explants after 60 days of 

incubation; g Hardened in vitro derived plantlets. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. (2): Micropropagation of Capparis leucophylla; a C. leucophylla from Marsa Matrouh- Siwa road;  

b Establishment of stem node sections; c Establishment of shoot tips; d Proliferation of axillary  

shoots after 3 subcultures; e Elongation of axillary shoots ; f Rooting of explant after 60 days of  

incubation; g Hardened in vitro derived plantlets. 
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نبات اللصف من مصرلاإلكثار الذقٍق للحفاظ على نوعٍن نادرٌن   

 
غاده عبذالمنعم حجازي

1
، سعذ رمسي عٍذ

1
، عبذالمنعم محمذ شرف

2  

1
ٔحذة صساعت األَسضّ، لسى األصٕل انٕسارّٛ انُببحّٛ، يشكض بحٕد انصحشاء، انمبْشِ، يصش  

2
، انمبْشِ، يصش(فشع انبٍُٛ)كهٛت انعهٕو، صبيعت األصْش   ٔانًٛكشٔبٕٛنٕصٙ، لسى انُببث  

 

 الملخص العربً

             ًْٔب   Capparaceaeانز٘ ٚخبع انعبئهت  (Capparis)ٚٓذف انبحذ إنٗ انحفبظ عهٗ َٕعٍٛ يٍ َببث انهصف       

C. orientalis  ٔ C. leucophylla دسة يٍ خالل اإلكزبس انذلٛك،  حٛذ أٌ ْزٍٚ انُٕعٍٛ يٍ انُببحبث انطبٛعٛت انُب

 ،ببألخص يٍ انُبحٛت انطبٛت ٔانغزائٛتٔ، ًْٔب يٍ انُببحبث راث انمًٛت اإللخصبدٚت انعبنٛت ببنصحشاء انًصشّٚٔانخٙ حًُٕ 

نًُٕ يٍ خالل عهٗ ألذسحًٓب ت انُببحٍٛ حى دساست يذٖ اسخضبب. ب ببنطشق انخمهٛذٚت سٕاء ببنعمهت أٔ ببنبزسةًٔٚصعب إكزبسْ

ًشحهت انببدئت فٙ ان C. orientalis نُببث  ببنُسبت. انمًى انُبيٛت ٔاألصضاء انسبلٛت انبشعًٛت انضساعت انًعًهٛت بإسخخذاو

نخش َفزبنٍٛ حًض /يضى ٢٫٠ٔ  BA))نخش بُضٚم أدٍُٚٛ /يضى ٣عطج بٛئت يٕساشٛضٙ ٔسكٕس انًضبف انٛٓب أٔانخضبعف 

نكالً يٍ انمًى انُبيٛت ٔاألصضاء انسبلٛت أفضم انُخبئش  BAنخش /يضى ٣ٔكزنك انبٛئت انًضبف انٛٓب  (NAA)انخهٛك 

أدٖ انٗ أعهٗ صٚبدة فٙ األفشع فٙ حضبعف  BAنخش /يضى ٣كًب ٔصذ أٌ إسخخذاو انبٛئت انخٙ ححخٕ٘ عهٗ . انبشعًٛت

ٗ ببنُسبت إنٙ يشحهت اإلسخطبنت ٔصذ أٌ انبٛئت انخ. بعذ انُمهت انزبنزت( ٥٫٩)يخٕسظ عذد انًُٕاث انضبَبٛت نهًُفصم انُببحٙ 

كبَج أفضم بٛئت ححذد إسخطبنت نألفشع  BAنخش /يضى ٣ببإلضبفت إنٗ  (2iP)أٚضٔبُخُٛٛم أدٍُٚٛ  نخش/يضى ١ححخٕٖ عهٗ 

 ببنُسبتأيب IBA  ٔ .NAAنخش يٍ /يضى ١عُذ إضبفت  ٪٠٢ْٙ ٔٔصم إنٗ أعهٗ َسبت أيب انخضزٚش فمذ   .(سى ٣٫٫٩)

 BAنخش /يضى ٣عف أعطج بٛئت يٕساشٛضٙ ٔسكٕس انًضبف انٛٓب ًشحهت انببدئت ٔ انخضبانفٙ  ، C. leucophyllaنُببث

ٔصذ أٌ انبٛئبث  ٔكزنك. همًى انُبيٛت ٔ األصضاء انسبلٛت انبشعًٛتنأفضم انُخبئش  BA ٔ2iP  كالً يٍ نخش يٍ/يضى  ٠٫٩ٔ  

بًُٛب أعطٗ  .األفضم فٗ يشحهت انخضبعف خالل خًست عًهٛبث َمم يخعبلبت ْٙ BA نخش /يضى ٣ٔ  ١انخٙ ححخٕ٘ عهٗ 

حٛذ ٔصم يخٕسظ طٕل  C. leucophyllaانخأرٛش األفضم نحذٔد إسخطبنت فٗ أفشع َببث  GA3))حًض انضبشٚهٛك 

 ٠ ححخٕ٘ عهٗ يٕساشٛضٙ ٔسكٕسسخخذاو بٛئت عُذ إ ٪٠٢أفضم َسبت حضزٚشنٓزا انُببث ْٙ  كبَج .سى ٣٫١انفشع إنٗ 

نكال انُببحٍٛ حذسٚضٛبً ٔحشأحج َسبت َضبط األلهًت يب  تبث انُبحضحبحًج ألهًت انُب NAA. نخش /يضى ٢٫٩+   IBA نخش/يضى

 .٪٥٩-٥٠بٍٛ 
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