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Abstract 
 

Acacia nilotica Willd. ex Delile subsp. hemispherica is an endangered and endemic taxon 
reported from Southern Pakistan. Hence an urgent conservation strategy is required due to exposure 
of the taxon to habitat loss and its over-exploitation. A micropropagation system was developed for 
Acacia nilotica by comparing MS and B5 media effects on growth. Fresh seeds were collected from 
the wild, germinated in vitro and these seedlings were used as an explant source. The efficiency of 
B5 and MS medium was thoroughly examined by augmenting with various levels of BAP along 
with 0.5 mg/l NAA. MS media proved more appropriate than B5 medium and produced the highest 
number (4.23) of shoots with 43.2% shoot regeneration frequency in the presence of 2.0 mg/l BAP 
and 0.5 mg/l NAA. IAA (3.0 mg/l) produced maximum number (2.80) of roots along with the 
highest rooting frequency (95%).  
 
Introduction 
 

Acacia nilotica Willd. ex Delile subsp. hemispherica Ali & Faruqi (Fabaceae-
Mimosoideae), is a large igloo shaped shrub with several stems arising from the base. It 
is an endemic taxon, confined on the dried stream beds in and around paradise point and 
adjoining areas near Karachi (Ali & Faruqi, 1969; Ali, 1973; Abbas, 2010). Habitat 
destruction and the continuous harvesting of native plants are the main factors affecting 
nearly all plant species (Malda et al., 1999; Beck & Dunlop, 2001) while, species rate of 
natural recruitment also has a direct influence on its extinction (Martin & Pardeep, 2003). 
Abbas (2010) has demonstrated that anthropogenic activities i.e., fuel wood cutting, 
grazing, poultry business and its extremely restricted geographic range (16.01 km2) 
played a vital role in its habitat loss and low population. 

According to Dewan (1992) the natural regeneration/recruitment of Acacia nilotica 
subsp. indica is quite low in India. During four years of field study (2005-2008), it was 
recorded that population of Acacia nilotica subsp. hemispherica is continuously declining 
with a threatening rate without having any natural recruitment. Hence, taxon was 
classified as Critically Endangered (CR), according to IUCN (2001) Red List Criteria and 
Categories (Abbas, 2010). 

As the taxon is surviving in a hostile environment with a low population size, there is 
a dire need for a conservation strategy to avoid its extinction (Abbas, 2010). Although 
species conservation is achieved most effectively through the management of wild 
populations in its natural habitats (in situ conservation) (Maunder et al., 1998; Ramsay et 
al., 2000) but it is becoming impractical due to the disappearance of large wild areas 
(Englemann, 1991; Seeni & Decruse, 2007). Ex-situ conservation has gained the 
international recognition through its inclusion in the ninth article of Convention on 
Biological Diversity (CBD).   
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In vitro plant micropropagation or storage (conservation) reported as safer alternative 
for rare and endangered plant germplasm (De Langhe, 1984; Withers, 1989; Holobiuc et 
al., 2009) and in case of species having poor and uncertain responses to conventional 
methods of propagation (Sarasan et al., 2006) it is the only feasible way to maintain a 
gene bank of plants for their future sustainable utilization (Martin & Pardeep, 2003).  

There are no reports on the in vitro culture of Acacia nilotica subsp. hemispherica. 
The prime focus of the present investigation was to establish a rapid in vitro 
micropropagation/multiplication protocol for the taxon. The lack of published methods 
for in vitro culture of wild taxa and the limited amount of experimental plant material 
make the choice and development of initial culture medium for rare and threatened plants 
somewhat arbitrary (Krogstrup et al., 2005). 
 
Materials and Methods 
 

Fresh seeds of Acacia nilotica subsp. hemispherica, were collected from the wild 
population and used as an initiating material for further study. Seeds were thoroughly 
washed for 20 minutes under running tap water, followed by quick dip in 95% ethanol for 
20 seconds. Thereafter, surface sterilization was performed using 10% commercial bleach 
(Sodium Hypochlorite, NaOCl) solution containing 3-6 drops of Tween 20 in 200 ml 
solution for 15 minutes. Sterilized seeds were rinsed 3 times with autoclaved distilled 
water before inoculating on nutrient media. Different concentrations of growth regulators 
{i.e. 6-benzylaminopurine (BAP), Naphthalene Acetic Acid (NAA), Indole-3 Acetic Acid 
(IAA) and Indole Buteric Acid (IBA)} were incorporated in the media along with 3% 
sucrose. 0.6% Phytagel (P8169-Phytagel, Sigma-Aldrich, St. Louis. Mo. USA) was used 
as a gelling agent.  For shoot induction/multiplication BAP was incorporated in MS 
(Mureshige & Skoog, 1962) and B5 (Gamborg et al., 1968) media at the level of 0.0, 0.5, 
1.0, 1.5, 2.0, 2.5, 3.0, 3.5 & 4.0 mg/l along with invariable dose of 0.5 mg/l NAA. IAA 
and IBA each was used at the level of 0.0, 1.0, 2.0 & 3.0 mg/l for root regeneration. The 
pH of the medium was adjusted to 5.8 prior to autoclave (121oC for 15 minutes). The 
autoclaved media were properly stored in storage room till its use. Seeds were inoculated 
on specific media within laminar flow hood (Technical Scientific, Lahore, Pakistan) to 
avoid any contamination. Glass bottles with plastic caps were used for culture. After 
inoculating seeds on hormone free MS media, seeds were incubated at 25oC under 16 
hours of photoperiod. Light was provided using 40 watts, normal cool white florescent 
tubes (Philips-TL40W 54). Intensity of light ranged from 2000 to 3000 lux of energy. 
Sterile seedlings were used for the collection of explants (nodal segments) for 
establishing In vitro cultures. The nodal segments were cultured on different levels of 
growth hormones in MS or B5 media for the shoot induction/multiplication. Experiment 
was laid out according to completely randomised design (CRD) with 5 replicates per 
treatment. Established shoot cultures were sub-cultured after 4-6 months depending upon 
the growth and condition of media in the glass jars. Full strength MS media containing 
IAA or IBA, was used for root induction. The data was recorded on frequency (%) and 
number of shoots and roots in various combinations of media. The data was statistically 
analysed using Duncan’s Multiple Range Test (DMR). 
 
Results 
 
i. Effect of BAP-NAA in B5 medium on shoot regeneration: Various levels of 
concentrations of BAP - NAA present in B5 medium had a significant effect on shoot 
regeneration frequency and number of shoots per explant in Acacia nilotica subsp. 
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hemispherica (Table 1). Results suggest that the means for frequency of regeneration and 
number of shoots per explant ranged 3.0 to 39.6% and 0.60 to 3.91, respectively. 
Maximum number of shoots per explant was recorded at 3.0 mg/l BAP - 0.5 mg/l NAA. 
Significantly low number of shoots (0.60) per explant was recorded in the absence of 
plant growth regulators. 
 
ii. Effect of BAP-NAA in MS medium on shoot regeneration: BAP-NAA at different 
concentrations in MS medium had significant effect on shoot regeneration frequency and 
number of shoots per explant in A. nilotica subsp. hemispherica. The results (Table 2) 
showed that the means for frequency of regeneration and number of shoots per explant 
ranged 10.0 to 43.2% and 1 to 4.23, respectively. Maximum number of shoots (4.23) per 
explant was recorded on MS medium containing 2.0 mg/l BAP -0.5 mg/l NAA. However, 
statistically similar number of shoots per explant was recorded on MS medium containing 
1 to 4 mg/l BAP -0.5 mg/l NAA. Single shoots per explant were recorded in the absence 
of plant growth regulators. 
 
iii. Effect of IAA or IBA in MS medium on number of roots: Various concentrations 
of IAA or IBA in MS medium had significant effect on rooting frequency and number of 
roots per explant in A. nilotica subsp. hemispherica. The means for frequency of rooting 
and number of roots per explants are presented in Table 3. The results showed that the 
maximum rooting frequency of 95% was recorded on MS medium containing 3 mg/l 
IAA. By contrast, IBA was not promising and resulted in sharply reduced frequency of 
rooting on any concentration of IBA. Similarly, maximum number of 2.80 roots per 
explant was recorded on MS medium containing 3.0 mg/l IAA. In general, each increase 
in the concentration of auxins resulted in corresponding increase in the frequency and 
number of roots per explant, with maximum roots at 3.0 mg/l of both the auxins. The 
results showed no interaction between the type of auxin and their concentration. 
However, in numeric terms IAA was more appropriate compared to IBA. Negligible and 
weak roots were recorded in the absence of IAA or IBA or at 1 mg/l IAA or IBA in the 
rooting medium. 
 
Discussion and Conclusion 
 

In vitro techniques are the useful means for the production of plantlets from young 
and mature trees with a lower risk of genetic instability (Rao and Lee, 1986). Rout et al. 
(2008) observed the highest number of shoots per explant (4.21) from nodal cuttings of 
seedlings of Acacia chuandra, cultured on MS medium containing 1.5 mg/l of BAP - 
0.05 mg/l IAA. Mathur & Chandra (1983) also observed development of multiple shoots 
from nodal explants of Acacia nilotica on auxin (0.5-1.0 mg/l IAA) containing media. 
While, Arya & Shekhawat (1987), Coleman & Ernst (1990) and Dewan et al. (1992) 
reported cytokinins as an obligatory part of the media for shoot differentiation. Their 
results are in agreement with our studies, where nodal segments obtained from two week 
old seedlings induced maximum number of 4.23 and 4.12 shoots per explant on MS 
medium, containing 2.0 mg/l BAP and 0.5 mg/l NAA and 2.5 mg/l BAP and 0.5 mg/l 
NAA, respectively. Our results are also in conformation with Rout et al. (2008), who 
obtained 4.21 shoots per explant using 1.5 mg/l BAP - 0.05 mg/l IAA. However, the 
results are not in agreement with Kaur et al. (1998), who recorded 8-10 shoot per explant 
(Acacia catechu Willd) from nodal explants on MS medium containing 4.0 mg/l of BAP - 
0.5 mg/l NAA. 
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Table 1. Effect of BAP-NAA in B5 medium on frequency and number of shoots per explant 
from nodal cuttings of seedlings of Acacia nilotica subsp. hemispherica. 

BAP concentrations 
(mg/l) 

NAA concentrations 
(mg/l) 

Frequency of shoot 
regeneration (%) 

Mean number of 
shoots per explant 

0 0 3.0c 0.60c 
0.5 0.5 22.0b 2.20b 
1.0 0.5 37.6a 3.61a 
1.5 0.5 33.0a 3.11ab 
2.0 0.5 35.0a 3.50a 
2.5 0.5 37.6a 3.75a 
3.0 0.5 39.6a 3.91a 
3.5 0.5 32.6a 3.25a 
4.0 0.5 32.0a 3.41a 

Values within column followed by similar letters are non-significantly different in accordance 
with Duncan’s Multiple Range Test 

 
Table 2. Effect of BAP-NAA in MS medium on frequency and number of shoots per 

explant of Acacia nilotica subsp. Hemispherica. 
BAP concentrations 

(mg/l) 
NAA concentrations 

(mg/l) 
Frequency of shoot 
regeneration (%) 

Mean number of 
shoots per explant 

0 0 10.0c 1.0c 
0.5 0.5 22.0c 2.20bc 
1.0 0.5 32.4ab 3.20ab 
1.5 0.5 33.6ab 3.26ab 
2.0 0.5 43.2a 4,23a 
2.5 0.5 41.2a 4.12a 
3.0 0.5 39.6a 3.95a 
3.5 0.5 39.0a 3.91a 
4.0 0.5 41.6a 4.18a 

Values within column followed by similar letters are non-significantly different in accordance with 
Duncan’s Multiple Range Test 

 
Table 3. Effect of IAA and IBA in MS medium on in vitro rooting of  

Acacia nilotica subsp. Hemispherica. 
Frequency (%) of root 

regeneration Number of roots per explants Concentration 
mg/L IAA IBA IAA IBA 

0 10.0d 5.0c 0.40b 0.20b 
1.0 20.0c 5.00c 0.60b 0.00b 
2.0 60.0b 10.0b 1.20b 1.00a 
3.0 95.0a 25.0a 2.80a 1.20a 

Values within column followed by similar letters are non-significantly different in accordance 
with Duncan’s Multiple Range Test 

 
While, using B5 media for shoot regeneration, maximum number of shoots (3.91) 

were recorded, when nodal explants were taken from two weeks old seedlings and 
inoculated at 3.0 mg/l BAP - 0.5 mg/l NAA. However, a previous study by Dewan et al. 
(1992), showed higher number of shoots (6.3) per nodal explant on B5 medium 
supplemented with 1.5 mg/l BAP. The results of this study correspond with those of 
Dewan et al. (1992) and Gupta & Agrawal (1992) for A. nilotica; however, Mittal et al. 
(1995) and Gupta & Agrawal (1992) recorded multiple shoots from nodal segments on 
B5 medium containing different concentrations of BA in A. auriculiformis. 
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Fig. 2. Rooting of Acacia nilotica subsp. hemispherica on MS medium containing 30.0 mg/l IAA. 

Fig. 1. Multiple shoot regeneration from nodal explant of Acacia nilotica subsp. hemispherica after 
16 weeks of culture. 
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Full strength MS medium containing different concentrations of IBA, IAA or NAA 
was found appropriate for rooting in  Acacia mangium (Galiana et al., 1991; Darus, 1991; 
Bhaskar & Subhash, 1995; Toda et al., 1995; Nanda et al., 2004);  Acacia auriculiformis 
(Das et al., 1993; Toda et al., 1995); Acacia koa (Skolmen & Mapes, 1976); Acacia 
saligna (Barakat & El-Lakany, 1992); Acacia mearnsii (Huang et al., 1994); Acacia 
sinuata (Vengadesan et al., 2002); Acacia chundra (Rout et al., 2008) and Acacia 
catechu (Kaur et al., 1998). These studies corroborate the findings of previous works 
where, in vitro grown 1-4 cm long shoots of Acacia sp. were rooted on MS medium 
containing different concentrations of IBA or IAA. In the current investigation, greater 
number (2.80) of roots was recorded in the presence of 3.0 mg/l IAA, while IBA at the 
same concentration did not able to produce more then 1.20 roots per shoot explant. 

Thus it is concluded that MS medium is appropriate for in vitro culture and rooting 
of A. nilotica subsp. hemispherica. Hence, Acacia nilotica subsp. hemispherica can 
successfully be multiplied or conserved in vitro by using MS medium augmented with a 
combination of BAP (2.5 mg/l) - KIN (0.5 mg/l) - NAA (0.5 mg/l) for acquiring the 
highest level of shoot multiplication, while 3.0 mg/l IAA in the same medium found 
precise for root regeneration. 
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