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ABSTRACT

The effects of the aqueous extracts of the leaf and fruit of Balanites roxburghii
Pl. on germination and seedling growth of Pennisetum typhoides S. & H.
Sesamum indicum L., Vigna aconitifolia (Jacq.) and Marechal V. radiata (L.)
Wilczek werei nvestigated. The seedling growth of all the four crop species was
adversely affected by the extracts, especially at higher concentrations (from 59,
onwards). The allelochemic causing such inhibition was possibly the steroid
sapogenin present in the leaves and the fruits.

INTRODUCTION

Allelopathy is the influence of one plant on another through the release of chemi-
cal substances (allelochemics). Most allelochemics are secondary substances (Whittaker
& Feeny, 1971) liberated into the environment from different plant parts. Once in the
environment, these allelochemics exert deleterious effect on seed germination and
seedling growth of other plants (Rice, 1974). Al-Naib and Rice (1971) concluded that
chemical inhibitors from leaves was the basic cause of failure of most herbaceous
species to grow under Platanus occidentalis tress. Presence of allelopathic chemicals
was reported by Mohnot and Soni (1976) in the leaves of Salvadora oleoides, and by
Lahiri and Gaur (1969) in Prosopis juliflora leaves.

The Agricultural Research Planning Conference (Anon, 1977) laid stress to
assess the impact of allelopathic compounds on agriculiural production and to
determine high priority research needs to reduce the deleterious effects, and to improve
the beneficial effects, of such chemicals on agricultural production.

Balanites roxburghii Pl. (Balanitaceae), a deciduous tree found commonly grow-
ing in the Indian desert, is a potential source of commercial diosgenin. Balanites trees
in cultivated fields and on bunds shed their leaves and fruits in the fields during
December to March. These remain and disintegrate in the fileds till July when rains
start. Balanites, a component of the pre-climax stage in vegetation succession on older
alluvial and sandy plainsin arid Rajasthan, ends up ina climax community of
Prosopis cineraria-Salvadora oleoides.
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Crop plants growing in fields with Balanites trees were observed to have stunted
growth. This biochemical inhibition is of great consequence, especially in arid environ-
ment where leaching of toxic substances does not take place rapidly because of erratic
precipitation. The present study was, therefore, undertaken to investigate into the
allelopathic effects of B. roxburghii on four important arid land crops commonly
cultivated in western Rajasthan.

MATERTIAL AND METHODS

The investigation was done by petridish bioassay method under laboratory condi-
tions. 10 g each of the air dried leaf and fruit pulp (mesocarp) of B. roxburghii were
ground separately with 100 ml of double distilled water and kept at 5°C for 24 hours
and then filtered. From the filtrate (10% stock solution), various aqueous dilutions,
viz., 7.5%, 5.0%, 2.5%, 1.0%, 0.5% and 0.1%, were prepared. The viable seed mate-
rial of Pennisetum typhoides S. & H. (var. M. 78), Sesamum indicum L. (var. TC-25),
Vigna aconitifolia (Jacq.) Marechal (var. JMM 259) and V. radiata (L.) Wilczek (var.
S-8) were kept separately in sterilised petridishes which were lined with Whatman No. 1
filter papers moistened with the respective concentration of the aqueous extracts
prepared (vide supra) for the treatments and with distilled water, for the control. ~ All
the petri dishes were kept covered for germination at 28+ 2°C and under continuous
illumination (1000 lux). There were 3 replicates of each treatment. Germination
counts were made after 48 hours and the linear growth (mm) of radicle and plumule

hypocotyl in different treatments was measured.
RESULTS AND DISCUSSION

The aqueous extracts of Balanites roxburghii leaf and fruit showed inhibitory
effects on germination and seedling growth in all the four test crops. At 10% concen-
tration of extract, the germination percentage was reduced in all, but the effect was
statistically significant only in case of P. typhoides (Table 1).

Table 1. Germination % of four crop seeds as influenced by the leaf and fruit extracts of Balanites:
(1 Pennisetum typhoides, 2 Sesamum indicum, 3 Vigna radiata, 4 Vigna aconitifolia)

Per cent Leaf extract Fruit extract
concentration 1 2 3 4 1 2 3 4
of extract
0:1 100 93.3 100 100 93.3 100 100 100
0.5 100 100 100 96.7 96.7 100 96.7 100
1.0 100 96.7 100 96.7 96.7 93.3 100 100
2.5 96.7 100 100 100 96.7 90 100 96.7
5.0 96.7 96.7 96 7 86.7 100 96.7 100 93.3
) 96.7 93.3 100 86.7 100 93.3 96.7 90
10.0 800 90 90 73.3 96.7 93.3 96.7 93.3
0 100 100 109 96.7 100 100 100 100
SEm-- 4.3 5.9 3.3 8.2 4.9 55 3.8 49

CD 5% 13.0 NS NS NS NS NS NS NS
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The inhibitory effect of the leaf and fruit extracts on seedling growth increased
with the concentration and it was highly significant (at 1% level) especially at concen-
trations 5% and above, in all the test crops. Leaf extracts caused statistically signifi-
cant reduction of radicle growth in P. typhoides and S. indicum. Fruit extract inhibited
radicle growth in V. radiata at all the concentrations and in P. fyphoides in all but one
concentrations [(Table 2). In S. indicum, root hair formation was suppressed in the
portion which remained in contact with the extract.

Table 2. Effect of Balanites leaf and fruit extracts on radicle growth (mm) of the test crop seed-
lings (1 Pennisetum typhoides, 2 Sesamum indicum, 3 Vigna radiata, 4 Vigna
aconitifolia)

S Leaf extract Fruit extract
ration of 1 2 3 4 1 2 3 4
extract %
0.1 231 15.6 24.8 20.1 22.3 13.0 19.5 16.3
0.5 28.2 13.2 22.4 16.6 18.5 12.8 115 154
1.0 19.2 10.8 23:1 14.7 25.5 10.3 16.3 16.1
2.5 18.5 8.7 18.7 155 17.8 7.8 13.6 12.5
5.0 13.0 4.7 14.8 8.9 9.7 3.2 11:1 7.9
1% 7.3 2.2 14.3 6.1 7.9 1.9 8.3 6.6
10 0.0 0.6 33 1.6 9.3 4.2 7.6 6.1
0 42.7 19.8 27.4 18.3 30.7 14.3 234 19.4
SEm + 33 121 Tl 1.5 Z.0 1.8 0.7 1.3
CDi5Y% 2.14 3.42 3.47 4.64 6.24 5.53 2.14 3.85

Plumule/hypocotyl growth in Pennisetum and V. radiata was significantly affec-
ted by the leaf extract at all concentrations. The fruit extract of B. roxburghii inhibited
plumule growth in Pennisetum and Sesamum at all concentrations when compared to
control (Table 3). Per cent rate of reduction in growth, for per unit increase in extract
concentration, revealed that the most affected crop was S. indicum, followed

Table 3. Effect of Balanites leaf and fruit extracts on plumule/hypocotyl growth (mm) of the
test crop seedlings (1 Pennisetum typhoides, 2. Sesamum indicum, 3. Vigna radiata
4. Vigna aconitifolia) y

Extract Leaf extract Fruit extract
% 1 2 3 4 1 2 3 4
0.1 195 96 176 108 15.7 3.9 10,0,y A
05 19.8 8.6 16.5 9.5 8.8 3.8 7.5 3.7
1.0 10.7 6.5 15.8 8.1 10.7 2.9 8.0 47
Ba 0 8 4.7 13.1 7.1 6.6 3.1 8.4 5.1
5.0 7.4 F6 i Uias 46 3.4 2.4 73 34
7.5 3.7 1.6 10.3 49 20 1.3 6.3 32
10 1.1 0.1 5.3 1.9 1.4 1.8 5.6 25
0 24.1 9.7 21.8 Bl 24.4 9.6 11.4 6.0
SEm + 14 0.6 0.9 0.6 1.4 0.7 0.9 0.7

CD 5% 4.1 1.8 29 1.9 4.3 2.2 2.7 2.1
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by P. typhoides, V. aconitifolia and V. radiata (Table 4). There was more reduction
in growth with leaf extract than with fruit extract.

Table 4. Per cent reduction in seedling growth for per unit increase in concentration of leaf
and fruit extracts

Test crop Leaf extract Fruit extract
Sesamum indicum 5.4 4.8
Pennisetum typhoides 53 4.9
V. aconitifolia 4.3 3.0

3.7 31

V. radiata

Leaf extracts had greater inhibitory influence on seedling growth than the fruit
extract. Thus, leaves seem to be the most consistent source of inhibitors. Fruits have
generally been neglected in allelopathic studies (Rice, 1974). The probable inhibitors
in the case of B. roxburghii are tie steroids (sapogenins) obtained from leaves and

fruits by Ghanim et al. (1980).
ACKNOWLEDGEMENTS

Thanks are due to Dr. M.B.L. Saxena and Mr. H.S. Daulay, CAZRI, Jodhpur
for providing the crop seeds. Assistance of Dr. G.V.S.R. Krishna, Scientist S-3
CAZRI, in statistical analysis of the data is also gratefully acknowledged.

REFERENCES

Al-Naib, F.A. and Rice, E.L. 1971. Allelopathic effects of Platanus occidentalis. Bull.
Torrey Bot. Club 98 : 75-82.

Anonymous 1977. Report on Research Planning Conference on the Role of Secondary
Compounds in Plant Interaction (allelopathy). Agril. Res. Service, U.S.D.A., Tech.
Bull. 124.

Ghanim, A., Jayaraman, 1., Khan, H.A. and Amalraj, V.A. 1980. Balanites roxbur-
ghii fruits as a source of diosgenin. Indian J. Pharm. Sci. 42: 159-160.

Lahiri, A.N. and Gaur, V.D. 1969. Germination studies on arid zone plants. V. The
nature and role of germination inhibitor present in leaves of Prosopis juliflora.
Proc. Natn. Inst. Sci. India 35: 60-71.

Mohnot, K. and Soni, S.R. 1976. Observations on the allelochemic factor in air
dried leaves of Salvadora oleoides. Comp. Physiol. Ecol. 1: 125-128.

Rice, E.L. 1974. Allelopathy. Academic Press, New York. 353 p.

Whittaker, R.H. and Feeny, P.D. 1971. Allelochemics: Chemical interactions between
species. Science 171: 757-70.



