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ABSTRACT 

The present investigation deals with the clonal propagation of an endangered plant species, 

Hildegardia populifolia (Roxb.) Schott & Endl. of Sterculiaceae family. It is considered as one 

of the important traditional folklore medicinal plants in southern India. Semi-hard wood cuttings 

were collected from matured stock plants and treated with the auxins, IBA and NAA in different 

combinations and concentrations and kept in greenhouse condition for the observation on rooting 

attributes. The study reveals that the species is amenable for clonal propagation by mature stem 

cutting. The growth hormones, IBA and NAA at 3000ppm each induced highest amount of 70% 

of cuttings for rooting. In the same combination and concentration of IBA and NAA, other 

rooting attributes such as root number, root length, fresh weight and dry weight of adventitious 

roots were more pronounced in the stem cuttings. Therefore, clonal propagation through cuttings 

is proved to be an effective propagation method as the seed germination rate in this species is not 

at appreciable level.   

Keywords: Hildegardia populifolia, Endangered Plant Species, Stem Cuttings, IBA,     

NAA, Vegetative Propagation. 

INTRODUCTION 

Hildegardia populifolia, native to India 

belongs to the family Sterculiaceae is a 

medium sized tree confined to few tropical 

deciduous forests of Viluppuram, Salem, 

Erode and Coimbatore districts of Tamil 

Nadu and Anantapur, Chitoor and Cuddapah 

districts of Andra Pradesh [1]. As per the 

information given in the Red Data Book of 
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Indian plants [2], this narrow endemic species 

is under great threat due to factors not 

apparent at present. It is an enigmatic species 

in that its conservation status has been 

variously assessed as Critically Endangered 

[3], Endangered [4, 5, 6]. [7] recognized five 

subpopulations of this endangered species in 

Rayalaseema District of Andhra Pradesh. [8] 

categorized it as Vulnerable. [9] assesses the 

conservation status of this species as 

Critically Endangered. It is assumed that 

anthropogenic interferences, habitat loss and 

other intrinsic and extrinsic factors might 

have accounted for their poor regeneration 

and low seed viability [10].  

The bark and leaves of this plant are used for 

the treatment of dogbite and malaria in the 

traditional medicinal practice of Tamil Nadu 

and Andra Pradesh [11]. Strong fibres are 

obtained from the bark, which is used for 

making ropes. As it is the species of 

conservation priority, employing modern 

propagation strategies for enhancing the 

population is most required. Hence in the 

present study an attempt has been made for 

macropropagation with respect to clonal 

multiplication by using stem cuttings as 

influenced by various combinations and 

concentrations of the growth promoters, IBA 

and NAA. 

 

MATERIALS AND METHODS 

Semi-hard wood shoot cuttings of 25-30cm 

length and 1.5-2.0cm diameter for the study 

species, H. populifolia were prepared after 

removing leaves and terminal buds from basal 

rounded portion of branches of one year 

growth from the individuals of Forest 

Genetics Division campus, Bhavanisagar, 

Erode District, Tamil Nadu. The cuttings 

were surface sterilized with 0.1% mercuric 

chloride solution for 5minutes followed by 

rinsing in water and arranged into groups of 

50 cuttings. The basal cut ends (upto 2.0cm) 

of cuttings were provided dipping treatment 

for 10 seconds with Indole Butric Acid (IBA) 

and Naphthal Acetic Acid (NAA) in all 

possible combinations comprising 25 

treatments (Table 1). The talcum powder of 

10g was used in all combinations to serve as 

binder for the growth hormones. The top cut 

ends were sealed with inert paraffin wax to 

avoid desiccation through surface loss of 

water. These cuttings were then planted in 

polythene bags (15 × 23cm) filled with 

formaldehyde fumigated garden soil and kept 

in mist chamber. Triplicates were maintained 

for all experiments. The planted cuttings were 

irrigated and weeded as and when required, 

until the termination of the experiment. Data 

were recorded for rooting percentage and 

number, length, fresh weight and dry weight 
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of adventitious roots at the end of the 

experiment. For recording fresh and dry 

weights, 5 rooted cuttings per replicate were 

randomly selected from each treatment. 
 

Table 1: Scheme of Stem Cutting Treatment of Hildegardia populifolia 
 

 

 

 

 

 

 

RESULTS AND DISCUSSIONS 

The results on response of rooting attributes 

to plant growth regulators were recorded 60 

days after planting. The combined treatments 

of stem cuttings of the study species, of H. 

populifolia with the auxins, IBA and NAA 

generally increased the induction and growth 

of adventitious roots significantly (Table 2). 

It indicates that for rhizogenesis, the growth 

regulator, auxin played much important 

functional role. The differential effects of 

various auxins on rooting of stem cuttings of 

various plant species have been ascribed to 

the chemical nature of auxin, the mode of 

treatment and the morpho-physiological status 

of the cuttings [12 - 15]. [16] explained that 

exogenous application of various auxins 

generally stimulates adventitious rhizogenesis 

in shoot cuttings of many woody species.  

 

 

 

When applying exogenous auxin on cuttings, 

the endogenous auxin concentration reaches a 

peak after wounding [17 - 19] and coinciding 

with the initiation of the rooting process. Role 

of these auxins has also been extensively 

investigated for root induction in semi-hard 

wood shoot cuttings of many species [20 - 

23]. Generally, it is reported that application 

of the auxin, IBA with another auxin, NAA 

results in increased rooting in many plants as 

the physiological stages of rooting are 

correlated with the changes more effectively 

in these auxin concentrations [21, 24 - 26].  

Results of the present study revealed that 

shoot cuttings of H. populifolia treated with 

the combination of the two auxins, IBA and 

NAA at 3000 ppm each exhibited optimum 

adventitious rhizogenesis from 3 to 9 times 

greater than that of the talcum powder treated 

control. The possible explanation for this fact 

is that auxins are more essential for the 

S.No. 
IBA 

concentration 
(ppm) 

NAA concentration (ppm) 

0 (N0) 1000(N1) 2000(N2) 3000(N3) 4000(N4) 

1 0(I0) I0N0 I0N1 I0N2 I0N3 I0N4 
2 1000(I1) I1N0 I1N1 I1N2 I1N3 I1N4 
3 2000(I2) I2N0 I2N1 I2N2 I2N3 I2N4 
4 3000(I3) I3N0 I3N1 I3N2 I3N3 I3N4 
5 4000(I4) I4N0 I4N1 I4N2 I4N3 I4N4 
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induction of adventitious roots and the 

quantity required is found to be species 

specific [27, 28]. [29] reported that the 

rooting response to auxin includes a rapid 

initial cell growth response that may involve 

auxins induced changes in pH, calcium and 

gene expression which are more effective in 

IBA and NAA combinations rather than the 

combinations of any other auxins as the inter 

conversion of these two auxins is more 

possible and successful, a process required for 

effective rooting. Further, [30] stated that the 

local application of these two auxin levels 

generates regional concentration gradients 

and local maxima that are crucial for 

establishing and maintaining a root primordia. 

The root growth in terms of increase in fresh 

and dry weights is varies significantly with 

the influence of various combinations and 

concentrations of the growth hormones, IBA 

and NAA (Table 2). The optimum dosages of 

these two auxins, IBA and NAA for better 

root growth on basis of weight for H. 

populifolia is determined to be 3000 ppm 

each as shown for other rooting attributes. 

The synergetic effect of these two hormones 

during rhizogenesis and subsequent rooting 

stages rapidly added cells by division which 

naturally increases the biomass of roots [31]. 

In addition, the cell elongation in the basal 

meristem of growing root is reported to be 

influenced very much positively by the 

auxins, IBA and NAA which can also be one 

of the possible factors for the enhancement of 

root biomass [32]. Similar results of increase 

in root biomass after the stem cutting 

treatment with various auxins is already well 

documented for many species [22, 33 - 38].

 Present results indicate that 

acquisition of sensitivity by cells towards 

phytohormones for the growth of roots of the 

species, H. populifolia is more essential in 

addition to dosages provided.  

COCLUSION 

The prescribed protocol developed in this 

study for clonal propagation of this species 

may be followed for mass propagation. 

Further, it is suggested that the clones of this 

species to be developed by this method can be 

introduced into tropical deciduous forests of 

southern India after identifying the suitable 

micro-sites for the enhancement of its 

population and hence to conservation. 
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Table 2: Effect of IBA and NAA Interaction on Characteristics of Adventitious Rooting in the Species, 
Hildegardia populifolia 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
*Means in the Columns Followed by Different Letter(s) are Significant to Each Other at 5% Level According to DMR

S.No. Interaction 
concentration Rooting (%) Root number Root length 

(cm) Fresh weight (mg) Dry weight (mg) 

1. I0N0 8.2±0.03a 8.35±0.01a 3.60±0.01a 0.75±0.02a 0.31±0.01a 
2 I0N1 10.1±0.06ab 10.62±0.03b 5.54±0.01b 1.95±0.01bc 0.65±0.01b 
3 I0N2 12.6±0.02b 15.71±0.04c 8.72±0.02c 1.72±0.01bc 0.62±0.01b 
4 I0N3 18.6±0.05c 12.60±0.03bd 6.41±0.01b 0.95±0.02ac 0.31±0.02a 
5 I0N4 14.3±0.04bh 14.58±0.02c 8.53±0.02cd 1.53±0.01c 0.57±0.01ab 
6 I1N0 22.2±0.02 d 9.32±0.04ab 6.47±0.02b 0.87±0.02ac 0.30±0.02a 
7. I1N1 14.08±0.07 bh 16.91 ±0.05c 7.00±0.01bd 0.92±0.01ac 0.28±0.01a 
8 I1N2 28.1±0.05e 18.73±0.04eh 7.35±0.02 bd 0.99±0.02ac 0.47±0.02ab 
9 I1N3 60.5±0.01f 41.07±0.03f 12.01±0.01e 3.50±0.03d 0.92±0.01c 
10 I1N4 34.7±0.04gj 26.15±0.04g 8.98±0.03cd 1.80±0.02bc 0.61±0.02ab 
11 I2N0 14.1±0.03bh 7.63±0.02a 3.37±0.02a 0.69±0.01a 0.21±0.01a 
12 I2N1 22.1±0.05dc 19.22±0.03h 9.31±0.06c 1.21±0.01c 0.45±0.02ab 
13 I2N2 16.3±0.06h 21.71±0.04h 8.20±0.04a 2.00±0.03bc 0.73±0.01b 
14 I2N3 36.9±0.02g 33.40±0.03i 11.47±0.02e 3.71±0.04d 0.93±0.03c 
15 I2N4 50.5±0.06i 12.37±0.01bd 6.77±0.03b 1.02±0.01ac 0.35±0.02a 
16 I3N0 32.6±0.03j 37.42±0.04j 12.65±0.05e 3.07±0.03d 0.91±0.02c 
17 I3N1 28.8±0.05ge 27.23±0.02g 9.75±0.02c 2.91±0.04d 0.87±0.03c 
18 I3N2 54.9±0.03i 44.03±0.01f 13.76±0.03e 3.74±0.03de 0.93±0.02c 
19 I3N3 70.1±0.02k 52.80±0.02k 15.32±0.01f 4.38±0.02e 1.05±0.03c 
20 I3N4 46.2±0.06i 24.62±0.01g 9.54±0.02c 2.67±0.01d 0.93±0.01c 
21 I4N0 18.4±0.01c 32.56±0.03i 12.21±0.03e 2.93±0.02d 0.92±0.02c 
22 I4N1 20.4±0.04dc 20.92±0.02h 10.11±0.04c 1.62±0.04c 0.81±0.01c 
23 I4N2 16.3±0.02h 16.44±0.04c 8.03±0.06c 1.00±0.02ac 0.43±0.04ab 
24 I4N3 28.6±0.03e 28.73±0.03g 10.68±0.05c 1.79±0.03bc 0.68±0.03b 
25 I4N4 12.4±0.01b 13.47±0.05bd 9.43±0.04c 1.58±0.02c 0.59±0.01ab 


