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/Abstract: The exploration of alternative source i.e. green energy is being searched through\
growing non-edible oil yielding plants like Jatropha curcas and Pongamia pinnata in India. In
the present investigation, the effect of leaf leachates of Jatropha curcas and Pongamia pinnata
on Glycine max var. Pusa Komal-1042 have been carried out. % germination, root length,
moisture content, vigour index, tolerance index and speed of germination of G. max increased
with increasing concentration of J. curcas and P. pinnata leaf leachate up to 5% followed by a
reduction, as compared to control. All parameters were found maximum in 2% leaf leachate of
both J. curcas and P. pinnata. Hence, mixed cropping system i.e. J. curcas and G. max or P.
pinnata and G. max could be recommended for national energy security, food security and

environmental security.
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Introduction

Secure energy, environment and food
are national priorities. Exploitation of fossil
fuel has been increasing day by day due to
mechanized life and it has threatened the
environment. Hence, the exploitation of
alternative eco-friendly source i.e. green
energy (biodiesel) of compatible quality and

cost is supposed to serve the purpose.
Currently, the demand of edible oils of
soyabean, corn and palm has risen

tremendously in some countries for making
bio-diesel affecting the prices of these crops.
Rising food prices as a result of growing
demand is a concern of global food security.
India imported US dollar 2.4 billion worth of
vegetable oils for edible purpose amounting
to 63.4% of total agri-imports (www.esi.com)
and it would not be prudent to use either
edible oil or existing agricultural land for
biodiesel. The development of non-edible oil
based bio-diesel production can decrease the
risk of food security by growing plants like
Jatropha curcas and Pongamia pinnata in
India (www.ceg.ncl.ac.uk, 2009). Thus,
Agroforestry models where sustainable land
management system that increases the yield
of the land, combining the production of crops
and forest plants simultaneously, on the same
unit of land® are preferred.

Due to co-existence with the
agricultural crops, the allelopathic
compatibility of trees may be crucial to
determine the success of an agroforestry
system. A survey of the available information
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reveals that most of the agroforestry species
have negative allelopathic effects on food and
fodder crops by releasing allelochemicals,

particularly phenolic acids affecting
fundamental plant processes such as
germination®, growth, stomatal conductance,
water utilization, chlorophyll  synthesis,
photosynthesis, protein synthesis,

respiration!® and membrane permeability”.
Hence, in the present investigation the effect
of leaf leachates of J. curcas and P. pinnata
on Glycine max var. Pusa Komal - 1042 have
been carried out, to further the researches
aimed at searching for positive to neutral
allelopathic agroforestry models.

Materials and Methods

The experiments were conducted at
Department of Botany C.C.S. University
Campus Meerut (Latitude 29° 01'N; Longitude
77° 43’ E; 730 feet asl) in U.P. For the
present study, the leachates were prepared
by soaking 100 g of air dried senescent
leaves each of Jatropha curcas and Pongamia
pinnata in 1 litre of double distilled water
separately for 24 hours at room temperature.
The solution was filtered using whatmann
filter paper No.40 and made up to 1 litre with
double distilled water (i.e. 10%
concentration) which was further diluted to 1,
2, 5, and 10% with the double distilled water.

Healthy seeds of Glycine max var.

Pusa Komal-1042 were disinfected with 0.1%
HgCl, solution for 5 minutes and washed 5-6
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times with distilled water to remove its
traces. 150 healthy seeds (30 in each
replicate) were allowed to germinate under
each treatment (1, 2, 5 and 10% of J. curcas
and P. pinnata leaf leachates) in thermocol
bowls filled with washed and oven dried sand
and were saturated on alternate days with 1,
2, 5 and 10% leachates at room temperature
inside the laboratory. Distilled water
treatment was used as control.

Morpho-physiological observations
were recorded on 10" day after radicle
emergence. Germination %, root length,
shoot length, fresh weight, dry weight per
seedling and moisture % were measured as
per standard methods®. Germination speed
was calculated according to ISTA (1976).

%5 Germination

Germination Speed = = 100

Day of completion of germination

Vigour Index was calculated according to the
method adopted by Abdul Baki and Anderson
(1973).

Vigour Index (V.1.}) = Rootlength + Shootlength of seedling x % germination

The tolerance index was calculated according
to the formula given by Turner and Marshal

(1972).
Mean length of longest root in test solution

Mean length of longest root in control

Results and Discussion

Morpho-physiological attributes of G.
max var. Pusa Komal-1042 were recorded in
terms of % germination, root and shoot
length, fresh and dry mass, vigour index,
tolerance index and germination speed in leaf
leachates of J. curcas and P. pinnata.
Germination %, root length and tolerance
index increased up to 2% leaf leachate
treatment, while shoot Ilength, biomass,
moisture %, vigour index and germination
speed increased up to 5% J. curcas leaf
leachate and all these parameters decreased
in the highest concentration used (10%)
compared to control (Fig.1). It indicates that
J. curcas leaf leachate is stimulatory for G.
max growth at lower concentrations and
inhibitory at higher concentrations. These
results are in conformity with Channal et
al.,(2002)® who reported that % germination,
seedling length, seedling dry weight and
vigour index of soyabean increased under the
treatment of leaf extracts of Tectona grandis,
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Tamarandus indica and Samania saman at
5% and 10% concentration. Sherchan et al.,
(1989)'? reported that J. curcas biomass
applied as green manure in rice fields,
improved the crop yield. Sahoo et al.,(2009)!
reported that J. curcas planted on boundaries
of wheat fields do not show any adverse
effect on crop yield but it supports healthy
growth of natural vegetation. Singh et al,
(2013)* have also shown good growth of
Brassica campestris grown with deoiled
J.curcas.

Fig. 1: % Rise or fall in morpho-physiological attributes of 10 days old seedlings of
Glycine max var. PK-1042 grown in different concentrations of J.curcas leaf
leachate, as compared to control.
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On the other hand, in P. pinnata leaf
leachate germination %, shoot length, vigour

= 1-‘?Hdex, tolerance index and germination speed

of G. max var. P.K-1042 seedlings increased
up to treatment with 5% and decreased in
highest concentration (10%) of P. pinnata leaf
leachate. Interestingly, the biomass (fresh
and dry weight) of soyabean seedling
increased in all treatments of P. pinnata leaf
leachate (Fig.2). The results are in conformity
with Tripathi et al., (1998)'° who reported
that leaf extracts of Tectona grandis, Albizia
procera and  Acacia  nilotica  showed
stimulatory effect on germination, growth,
chlorophyll, protein, carbohydrate and proline
content of soyabean. The results are also in
conformity with Ahalavat and Vimala (2008)2
who reported the stimulatory effect of
Populus deltoides leaf extracts on percent
germination, root length, shoot length and
vigour index in French bean seedlings. Similar
results were recorded by Konar (2003)° who
reported that 2.5% leachate of mature
senescent leaves of P. pinnata increased the
chlorophyll, nitrogen content and biomass in
Costus speciosus and promoted its growth
with increase in diosgenin content.
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Fig. 2: % Rise or fall in morpho-physiological attributes of 10 days old seedlings of
Glycine max var. PK-1042 grown in different concentrations of P. pinnata leaf
leachate, as compared to control.

Fig.-4: % Rise or fall in physiochemical profile of sand suplemented with different
concentrations of P. pinnota leaf leachate after 10 days of Glyeine max var. PK-1042
seedling growth as compared to contrel.
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Impact on fertility of soil: In sand Conclusion
treated with different concentrations of J. Leaf leachates of both J. curcas and P.
curcas and P. pinnata leaf leachates, pH, CEC,  pjnnata are reported to exhibit promoting
% OC, N, P and phenolics were recorded to effect on seedlings of important edible oil
increase with increase in concentrations of yielding crop, G. max var. PK-1042, when
leaf leachates of both plants, as compared to  applied in lower concentration, followed by an
control (Fig.3 & 4). Results of Shivakumar et inhibition when applied in higher
13 : .
al.,(2011)™ also suggested that oil cake of concentrations. All parameters were found
pongamia, mahua and neem and NPK through  maximum in 2% leaf leachate of both J.
inorganic fertilizers increases organic carbon,  cyrcas and P. pinnata. This promotion may be
available N, P,Os and KO of soil. due to the release of nutrients like organic
carbon, nitrogen (N), phosphorous (P) and
Fig.-3: % Rise or fall in physiochemical profile of sand suplemented with different potassium (K) from the leaves of J. curcas
concentrations of J. curcas leaf leachate after 10days of Glycine max var. PK-1042 and P. p,‘nnata which are good source of these
seedling growth as compared to control. nutrients as reported by Ahalavat and Vimala
(2010)* and Vimala and Ahalavat (2006)".
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] % .
e 407 | | curcas and G. max or P. pinnata and G. max
I 20 | | | could be advised for national energy security,
S 0 i food security and environmental security.
& pH x10 Phenolics
®
Parameters Acknowledgement
Authors are grateful to UGC for
E1%JLL E2%JLL B5% JLL B 10% JLL granting a project and to the Head,

Department of Botany, C.C.S. University,
Meerut, for providing facilities.

References
1. Abdul Baki A, Anderson JD, Vigour determination in
soyabean seed by Multiple criterion, Crop Sci, 1973,
13, 630-633.

2. Ahalavat Anuj Kumar, Vimala Y, Allelopathic
interactions of Populus deltoides leaf leachate with

Page | 522




Prabhat Singh et al.,

10.

11.

some crop plants, J Indian bot Soc, 2008, 87(3&4),
237-241.

Ahalavat AK, Vimala Y, Influence of jatropha curcas
and Ricinus communis leachates on their seedling
seedling performance, J. Scientific and Applied
Research, 2010, 1(1), 42-45.

Baziramakenga R, Leroux GD, Simard RR, Effects of
benzoic and cinnamic acids on membrane
permeability of soybean roots. Journal of Chemical
Ecology, 1995, 21, 1271-1285.

Bene ]G, Beall HW, Cote A, Trees, Food and People.
International Development Research Centre, Ottawa,
Canada, 1977, 52.

Channal HT, Kurdikeri MB, Hunshal CS, Sarangamath
PA, Patil SA, Allelopathic influence of tree leaf
extracts on greengram and pigeonpea, Karnataka
Journal of Agricultural Sciences, 2002, 15(2), 375-
378.

International Seed Testing Association (ISTA), Proc.
Inter Seed Testing Associates, 1976, 31, 1-152.

ISTA International rules of seed testing, Seed Sci
Tech, 1985, 13, 297-513.

Konar J, Effect of leaf leachates of Pongamia pinnata
on growth and diosgenin content of Costus
speciosus, Second European Allelopathic Symposium

“Allelopathy- from understanding to application”,
2003, 11-12.
Mersie W, Singh M, Phenolic acids affect

photosynthesis and protein synthesis by isolated leaf
cells of velvet-leaf, J Chem Ecol, 1993, 19, 1293-
1301.

Sahoo NK, Kumar A, Sharma S, Naik SN, Interaction
of Jatropha curcas Plantation with Ecosystem,

12.

14.

15.

16.

17.

18.

Annals of Plant Sciences, 2013, 02 (12), 520-523

Proceedings of International Conference on Energy
and Environment, 2009.

Sherchan DP, Thapa YB, Khadka RJ, Tiwari TP, Effect
of Green Manure on Rice Production, PAC Occasional
Paper-2, Pakhribas Agricultural Center, DhanKuta,
1989, 12.

. Shivakumar BC, Girish AC, Balakrishna Gowda,

Vijaya Kumar GC, Mallikarjuna Gowda,
Thimmegowda MN, Influence of Pongamia, Mahua
and Neem cakes on finger millet productivity and soil
fertility, Journal of Applied and Natural Science,
2011, 3(2), 274-276.

Singh Shivom, Gupta varun, Sharma AK, Role of
physic nut (Jatropha curcas) Deoiled Cake Based
Composts in Sustainable Growth of Brassica
campestris Under Water Deficit: An eco-friendly
approach, Annals of Applied Sciences, 2013, 2(11),
466-473.

Tripathi S, Tripathi A, Kori DC, Tiwari S, Effect of
tree leaves aqueous extracts on germination and
seedlings growth of soybean, Allelopathy J, 1998,
5(1), 75-82.

Turner RC, Marshal C, Accumulation of Zink by
subcellular fraction of some root Agrotics teneys in
relation to zink tolerance, New Phyton, 1972, 71,
671-676.

Vimala Y, Ahalavat AK, Petroplants- an emerging
solution for oil crisis and conservation of
green cover, In: Plant Science Research in India:
Challenges and Prospects, Botanical Survey
of India, 2006, 111-138.

Williams RD, Hoagland RE, The effects of naturally
occurring phenolic compounds on seed
germination, Weed Sci, 1982, 30, 206-212.

Source of support: UGC, New Delhi
Conflict of interest: None Declared

Page | 523



