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Abstract- Celosia argentia L. is dominant weed reported in
crop fields of Islampur of Sangli district of Maharashtra,
India. It has been scrutinized for its allelopathic potentiality
against lentil (Lens culanaris Medic.). The laboratory
experiments were conducted to assess activity of a-amylase
during seed germination of lentil after treating different
concentrations (5, 20, 40, 60 and 80%) of stem, leaves and
inflorescence (flower) aqueous leachates separately. There is
positively correlation between the aqueous leachate and
activity of a-amylase. The activity of enzyme amylase was
increased in germinating seeds of lentil after treatment of
aqueous leachates of C. argentea L. plant parts. The treatment
of 40 to 80% aqueous leachate of inflorescence, leaf and root
were recorded doubled o-amylase activity as compared to
control in germinating seeds. The activity of a-amylase was
more pronounced in leaf leachate treated seedlings as
compared to other leachate treatments. It indicated that
allelochemicals are more in leaf than other plant parts. This
study indicates that some allelochemicals are present in
aqueous extract of C. argentea and regulated the activity of
enzyme a-amylase.
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1. INTRODUCTION

Weeds are unwanted unplanted redundant plant that
affects the growth of main crop in field through releasing
chemicals called as allelochemicals (Batish et al., 2007). They
often affect growth dynamics crop (Kadiolgue et al., 2005)
and physiological functions including photosynthesis,
respiration, mineral nutrition and such others (Saxena et al.,
2004) through allelopathic mechanism (Benyas et al., 2010).
Allelopathy functions either negatively or positive interaction
between the plants, results in to stimulatory or inhibitory
actions on neighboring plants through releasing
allelochemicals via root exudation, volatilization, leaching,
and decomposition of plant residues (Inderjit and Duke, 2003).
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The weed, Celosia argentea L. is an exotic flowering herb
belonging to Amaranthaceae predominately interfere in crop
field of legumes (Inamdar and Kamble,2009). Lentil (Lens
culinaris Medic.) belongs to the family Fabaceae, has been
part of the human diet since the ceramic times. Lentils have
the third-highest level of protein, by weight, of any legume,
after soybeans and hemp. These proteins include the essential
amino acids such as isoleucine and lysine. Especially in the
Indian subcontinent, it’s consumption by large vegetarian
populations (Estrella et al., 1994). It has been cultivating all
over world including Maharashtra but its field is affecting by
weed like C. argentea L. in western part of Maharashtra,
India.

In this connection the attempt has made to study the
influence of aqueous leachates of plant parts of C. argentea L.
on this activity of enzyme o-amylase, to evaluate the
allelopathic potentiality of C. argentea L. on carbohydrate
metabolism during seed germination of lentil. This attempt
signified for understanding weed crops interactions and open
new area for further research on this background.

Il. MATERIALS AND METHODS
Preparation of aqueous leaf leachates

The weed, C. argentea L. was collected from crop
fields of Islampur, Sangli district of Maharashtra, India [17°
15' - 18° 01' N latitude and 74° 12' - 74° 74' E longitude] and
washed with tap water to remove soil particles. The plant parts
such as leaves, roots and inflorescence were separated and
shade dried for 10 days. Dried parts were powered with the
help of grinder and stored in polythene bag. The extract were
prepared by taking 10 gm of fine powder of each part and
poured in 100ml distilled water as pure extract, stock solution.
From this extract, the different (5, 20, 40, 80%) concentrations
were prepared for treatments while distilled water used as
control (0%). The extract was filtered after 24h through a
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double layered muslin cloth; the filtrate was used as leachates,
for further analysis.

Seed treatment with aqueous Leachates:

Healthy uniform seeds of lentil were selected and
procured from authorized shop of Shetkari Sahakari Sangh
Pvt. Ltd, Kolhapur. The seeds were surface sterilized with 1%
sodium hypo-chloride for 10 min, then rinsed with distilled
water for several times to remove excess of chemical. Then
surface sterilized seeds were soaked for treatments in 20 to
80% concentrations of plant leachates for 6h. The seeds
soaked in distilled water were used as a control. These treated
seeds were placed in petriplate ((9.0 cm diameter) containing
wet blotting paper and covered with a lid. At each
concentration and incubation period, triplicate sets were
arranged and placed in the laboratory under normal
temperature for germination, for 72h. The analysis of
carbohydrates and bioassay for enzyme amylase was carried
out after 72h of germination.

Bioassay for enzyme Alpha amylase was carried out
through a modified method of Katsumi and Fukuhara (1969).

Statistical analysis

The analysis was carried out in three replicates for all
determinations and the mean were calculated.

I11. RESULTS AND DISCUSSION

Qualitative and quantitative changes were involved in
several metabolic pathways during seed germination and
seedling growth (Kengar et al., 2014). Seed germination is
linked with degradation and mobilization of food accumulated
during seed maturation (Borisjuk et al., 2004 & Penfield et al.,
2005). These carbohydrates are utilizes by developing
seedling for the synthesis of various metabolic products.
Carbohydrate storage in the form of starch and
oligosaccharides were hydrolyzed and increased the sugar
levels due to metabolic changes in legume seeds during
germination process (Urbano et al., 2005). Pawar and Chavan
(2007) reported the degradation of starch might be due to the
enhanced action of @&- amylase during the process of
germination, which hydrolyzes the starch into simple
carbohydrate. The entry of allelochemicals in plants may
result in changes in growth with fluctuation in carbohydrate
contents (Roushan Islam, 2016) and affect the various
metabolic activities and growth components in plants (Mali
and Kanade, 2004). Gulzar and Siddiqui, (2014) found that
total carbohydrate contain was increased in allelopathic treated
plants. The result of present investigation showed that, the
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activity of amylase in lentil after seed treatment of C. argentea
L. plant parts leachates.

Activity of enzyme a-Amylase [E.C. 3.2.1.1]:-

The activity of amylase enzyme recorded after
treatment of aqueous leachates of C. argentea L. on
germinating seeds of lentil in Table 1 and Fig. 1. It was
noticed the elevated activity of amylase after treatment of
leachates of C. argentea L. The treatment of 40 to 80%
inflorescence, leaf and root aqueous leachate recorded doubled
amylase activity as compared to control in germinating seeds
of lentil. The 5 to 80% inflorescence aqueous leachates
treatment recorded 1.09, 1.67, 2.23, 2.84 and 3.17ug amylose
hydrolysed min®g® respectively, Leaf leachates showed
2.12,2.76,2.94,3.10 and 4.36pg amylose hydrolysed min™g™
where as root leachates treatment reported elevated values of
amylase as 1.25, 1.69, 1.98, 2.27 and 2.59ug amylose
hydrolysed min™g™ respective to treatment. The leaf leachates
treatment influences more positively on activity of amylase as
compared to treatment of inflorescence and root aqueous
leachates. It indicated as allelochemicals are more active in
leaf than other plant parts of C. argentea L. (Fig. 1)

Amylase is an important hydrolytic enzyme
synthesized during seed germination in plants. This enzyme is
abundant in the germinating seeds and catalyses a random
hydrolysis of a-1, 4 glucosidic linkage in the starch
component (Kengar et al., 2014). Seed development is closely
associated with seed metabolism and transport processes
(Weber et al., 1998). It is involved in the mabilization of
starch reserves which are transported as sugars and utilized by
the growing embryo (Ernst David Floyd, 1971). The enzymes
most commonly endorsed with the initial attack on starch
granules are o-amylase and p-amylase, responsible for
breakdown and initiating the mobilization of starch in
germinating seeds (Trethewey & Smith, 2000).

Ramakrishnan et. al., (2014) reported that the leaf
leachates of Gmelina arborea on red gram, green gram, black
gram, and chickpea they studied allelochemicals inhibited the
expression and activity of the enzymes required for efficient
germination. Allelopathic plants water extract application at
low concentration improved the performance of maize which
might be attributed to the presence of various secondary
metabolic (Casimiro et.al., 2001). Pawar and Chavan (2007)
studied the effect of leaf leachates of Eucalyptus globulus,
Moringa oleifera, Parthenium hysterophorus and Glycine max
on seedlings of Sorghum bicolor, recorded decreased activity
of a-amylase and invertase. The similar results were reported
by Madane and Patil (2017), they observed increased a-
amylase activity in Cajanus cajan and Cicer arietinum seeds
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during germination after treatment of E. odoratum at lower
concentrations.

In present investigation, there is positively correlation
between the aqueous leachate concentrations of C. argentea L.
and activity of a-amylase in lentil. The activity increased in
germinating seeds of lentil after treatment of aqueous
leachates of all plant parts however the treatment of 40 to 80%
inflorescence, leaf and root aqueous extract recorded doubled
amylase activity as compared to control in germinating seeds
(Table 1 and Fig. 1). The activity of a-amylase was more
pronounced in leaf leachate treated seedlings as compared to
inflorescence and root leachate treatments. This elevation in
activity of a-amylase is due to allelochemicals present in plant
parts (Madane and Patil, 2017), indicated that allelochemicals
are more in leaf than other plant parts. This study indicates
that some allelochemicals are present in aqueous extract of C.
argentea L. and it worked as enzyme amylase regulators. It
has been also reported that even lower concentrations of
allelochemicals were shown to stimulate amylase activity and
therefore increased soluablization of starch during the
germination process (Singh et al., 2009).

IV. CONCLUSION

The present study indicated that the amylase activity
in lentil was stimulated in the all selected concentrations of
aqueous leaf leachates of C. argentea within germinating
seeds of lentil. This increased activity of a-amylase is due to
allelochemicals present in C. argentea (Narwal, 1994). It
needs further screening of allelochemicals and their
characterization for detailed study. Therefore, present
investigation recommended that, some eco-friendly preventing
measures should be taken to minimize the deleterious effects
of C. argentea L. at the time of growing crops.

Table 1: Effect of aqueous leachates of C. argentea on activity
of a-amylase in germinating seeds of Lentil.

Activity of Alpha amylase in germinating seeds of Lentil =
(g amvlose hydrolysed min“g
Control 0.982
Aqueous Leachates (%0) | Inflorescence Leaf Root
of C. argentea L.
3% 1.09= 2120 1.252
+0.011 +0.020 +0.013
20% 1.67= 2.76° 1.692
+0.018 +0.019 +0.016
40% 2230 2040 1.98°
+0.016 +0.021 +0.012
60% 2.84% 3.10¢ 2270
+0.012 +0.018 +0.025
80% 317 4364 2.590
+0.0135 +0.023 +0.022
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All values are mean of three determinations with standard
deviations.

# Values are expressed in pg amylose hydrolysed min™g™?
fresh weight.

n

iy
by 4.5
= 4
2 £ 35
&
2y 3
2598
g &
1'1:
o “
EE 15
28 1
T
4% 0.5 II
o) 3 .
S 0% 5% 20% 40% 60% 80%

Aqueous Leachates (%) of C. argenteaL.,

B Leaf leachate Inflorescence leachate B Root leachate

Fig. 1 Effect of aqueous leachates of C. argentea on activity of
a-amylase in germinating seeds of Lentil.

REFERENCES

[1] Batish, D.R., Lavanya, K., Singh, H. P. and Koohli, R.K,,
Phenolic allelochemicals released by Chenopodium
murale affect the growth, nodulation and macromolecule
content in checkpea and pea. Plant Growth Regulation,
2007, 51: 119-128.

[2] Benyas, E., Hassanpouraghdam, M.B., Salmasi, S.Z. and
Oskooei, O.S.K., Allelopathic effects of Xanthium
strumarium L. shoot aqueous extract on germination,
seedling growth and chlorophyll content of lentil (Lens
culinaris Medic.). Rom. Bio-tech. Lett., 2010, 15, 5223-
5228.

[3] Borisjuk L, Rolletschek H, Radchuk R, Weschke W,
Wobus U, Weber H, Seed development and
differentiation: a role for metabolic regulation.

Plant Biol., 2004 6: 375-386.

[4] Casimiro LA, Marchant R.P, Bhalerao T, Beeckman S,
Dhooge R, Swarup N, Graham D, Inze G, Sandberg P.J,
Casero and Bennett M.J, Auxin transport promotes
Arabidopsis lateral root initiation. Plant Cell, 2001, 13:
843-852.

[5] Ernst, Floyd D, Amylase activity in dormant and
germinating seeds of Polygonum pensylvanicum.
Retrospective Thesis and Dissertations. 1971, paper 4536.
ttp://lib.dr.iastate.edu/ cgi/viewcontent.cgi? article=5535
& context= rtd.

[6] Estrella I, Maria J, Raquel R, Jim B. J,
Chem., 1994, 42(10):2291-2295.

Agric Food

Www.ijsart.com



IJSART - Volume 4 Issue 1 - JANUARY 2018

[7] Gulzar A and Siddiqui MB, 2014. Evaluation of
allelopathic effect of Eclipta alba (L.) Hassk on
biochemical activity of Amaranthus spinosusL., Cassia
tora L. and Cassia sophera L. Afr. J.Envt. Sci and Tech.,
8:1-5.

[8] Inamdar, Archana and A. B. Kamble, Allelopathic Effects
of the plant Celosia argentea L. on Seed Germination and
Seedling Growth of Vigna mungo L. Nature Environ. and
Poll. Tech., 2009, 8 (1), 59-62.

[9] Inderjit and Duke S. O, Ecophysiological aspects of
allelopathy. Planta, 2003, 217:529-539.

[10] Kadioglue, L., Yamhar, Y. and Asav, U. Allelopathic
effects of weed leachates against  seed germination of
some plants. J. of Env. Biol., 2005, 26: 169 — 173.

[11] Katsumi, M. and Fukuhara, M., The activity of a-amylase
in the shoot and its relation to gibberallin induced
elongation. Physiol. Plantarum, 1969, 22, 68-75.

[12]Kengar Y.D, Patil B.J and Sabale A.B, Effect of
hexaconazole and triazophos on carbohydrate contents in
germinating seeds of Spinach and Lentil Cent. Euro. J.
Exp. Bio., 2014, 3 (3):16- 21.

[13] Madane, Atul N. and Bhimrao J. Patil, Allelopathic effect
of Eupatorium odoratum L.on amylase activity during
seed germination of Cicer arietinum L.and Cajanus cajan
(L) Millsp. Bioscience Discovery, 2017, 8(1):82-86.

[14]Mali, A.A. and Kanade, M.B., Allelopathic effect of two
common weed on seed germination, root-shoot length,
biomass and protein content of jowar. Ann. Biolog. Res.,
2004, 5(3): 89-92.

[15]Narwal, S.S., In: Allelopathy in Crop Production.
Scientific Publishers, Jodhpur, India., 1994.

[16] Pawar K.B and Chavan P. D, Influence of leaf leachates
of soybean, Moringa, Parthenium and Eucalyptus on
Carbohydrate metabolism in germinating seeds of
Sorghum bicolor (L.) Moench, Allelopathy Journal, 2007,
19(2): 543-548.

[17]Penfield S, Graham S, Graham |, Storage reserve
mobilization in germinating oilseeds: Arabidopsis as a
model system. Biochem Soc Trans, 2005, 33: 380-38

[18] Ramakrishnan M. S., Shanmugham V., Abdul R. S., and
Ramasamy R., 2014. Effect of allelochemicals from leaf
leachates of Gmelina arborea on inhibition of some
essential seed germination enzymes in green gram, red
gram, black gram, and chickpea, International Scholarly
Research, 2014, ID 108682, 7 pages

[19]Roushan Islam, Allelopathy: Its Role, Recent
Developments And Future Prospectus, Int. J. of
Institutional Pharmacy and Life Sci., 2016, 6(1):1-21

[20] Saxena, S., K. Sharma, S. Kumar, N.K. Sand and Rao,
P.B., Interference of three weed leachates on uptake of
nutrient in three different varieties of paddy through radio

Page | 423

ISSN [ONLINE]: 2395-1052

tracer techniques. J. Environ. Biol., 2004, 25(4): 387 —
393.

[21]Singh A, Singh D and Singh N. Allelochemical stress
produced by aqueous leachate of Nicotiana
plumbaginifolia Viv. Plant Growth Regul, 2009, 58:163-
171

[22] Trethewey, R.N And Smith A.M,. Starch mabilization in
leaves, Advance in photosynthesis (Eds): R.C.Leegod, T.
D. Sharkry and VonCammerer. Vol. 9 photosynthesis:
Physiology and metabolism. Dordrcht, the Nethrlands,
Kluwer Aceademic publishers, 2000, pp 205-231

[23]Urbano, G., Lopez-Jurado, M., Frejnagel, S,
GomezVillalva, E., Porres, J. M., Frias, J., Vidal-
Valverde, C. and Aranda, P. Nutritional assesment of raw
and germinated pea (Pisum Sativum L.) protein and
carbohydrate by in vitro and in vivo techniques. Nutrition,
2005, 21(2): 230-239.

[24]Weber, H., U. Heim, S. Golombek, L. Borisjuk and U.
Wobus., Assimilate uptake and the regulation of seed
development. Seed Sci. .Res., 1998; 8: 331-345.

Www.ijsart.com



