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ABSTRACT

Allelopathy is a mutual biological occurrence in which the growth,
development, and reproduction of other organisms are impacted by
the biochemicals produced by one organism. Allelochemicals are a
class of biochemicals that can either benefit or harm the target species.
Plant allelopathy is one of the ways that receptor and donor plants
interact, and it can have either beneficial or negative effects. Organic
soluble plant extracts have an inhibitory impact. A dose-response
relationship analysis is required in bioassay laboratory tests, since the
stronger inhibitory impact of higher concentration extracts may be
attributed not only to allelopathy but also to enhanced osmotic
potential. The negative effect on seedling growth is often larger in
bioassays than the influence on germination rate. To study the effect
of Chenopodium on wheat crop was studied by applying leaf extract of
Chenopodium murale on wheat plant. The weed samples of C. murale
were collected from fields and road sides of the University. The
different concentration of Chenopodium extract (i.e. 50%, 75%,
100%) were appliedon wheat plants. The results after three days were
compared with the control. The result shows that Chenopodium has
less inhibitory effect at lower concentration and strong inhibitory
effect at higher concentration.
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INTRODUCTION

Allelopathy is a subfield of chemical ecology
that examines how chemicals produced by

Weeds and agricultural plants are located near
to one another. They deny agricultural plants
the meagre nutrients, accessible space, light, and
moisture that they need to grow. (Singh et al,,
2020). Because of this when weeds are prevalent,
the physiological function and growth of crops
are impaired (Rajcan and Swanton, 2001).The
conflict between weeds and crops reduces
agricultural output. Of all the crop pests, it is
known that weeds cause the biggest yield
reductions in crops. Crop productivity is often
reduced by 34% by weeds (Jabran et al., 2015).

plants or microorganisms affect the emergence,
development, and dispersion of other plants and
organisms in natural communities or
agricultural systems. Since the mid-1990s,
allelopathy research has advanced quickly,
becoming a hot issue in recent years in the fields
of horticulture, ecology, agronomy, soil science,
and other scientific disciplines (Einhellig, 1995).
Allelopathy research flourished in the
1970s.Root and shoot may be hampered by
allele-chemicals produced by allele-pathic
weeds. Weeds have a negative in direct impact
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on crop plants. Crop development is impacted
by allelopathy from specific emerging crop
seedlings, which also results in a number of
other issues. Recent research has demonstrated
that the allelochemicals released by Chenopodium
murale L. root hairs are to blame for wheat's cell
cycle disruption and oxidative damage
(Dmitrovic et al., 2014). By serving as a new
habitat for a range of insect pests and plant
diseases, weeds «can lower agricultural
productivity. Because it requires money to
control them, weeds can make it difficult to
harvest crops and drive up production expenses.
Allelochemicals produced by donor plants can
considerably affect and, in some situations,
impede the growth of receiver (test) plants in
allelopathy, a chemical interaction between
higher plants (Singh et al, 2021).
Allelochemicals are substances that plants
release that may be allelopathic, it describes a
wide range of substances created by either
plants or animals. Plant secondary metabolites
are known as allelochemicals (alkaloids,
phenolics, flavinoids, terpenoids, and
glucosinolates) that are essential for the survival
of plants but do not participate in their basic
metabolic process. (Duke et al., 1998, Rice, 1984;
Dekker and Meggitt, 1983).Plants produce
secondary metabolites which are known as
allelochemicals, these allelochemicals are natural
herbicides are a single plant compound or a
combination of plant compounds that may
naturally suppress weeds. The most harmful
weed on a global scale is Cynodon dactylon and
Chenopodium album, which also ranks fourth
among weeds in terms of production of
allelopathic chemicals. In addition to reducing
germination, the allelopathic effect also delays
the period of germination, which may affect
plant competition (Putnam, 1988).

Worldwide, Chenopodium album and
Chenopodium murale can be found. Western Asia
is assumed to be the origin of C. album, but this
isn't proven (Anonymous 2017). A perennial tall
plant that may yield up to 24,000 seeds per
plant, Chenopodium murale has a high rate of
dispersal (Holm et al, 1997). An herbaceous
plant called Chenopodium murale may grow in a
variety of soil types (Mitic et al. 2012). The plant
can reach a height of 0.6 m and has a stem that is
3-10 c¢cm long, frequently branched, hairy,

especially on juvenile parts, and rarely thick
(Anonymous  2017). The rhombic-ovate,
irregular, hairy, and toothed leaves measure 1.5-
9.0 cm in length and 0.8-5.0 cm in width.
Flowers grow in a small, glomerule-dense
cluster that resembles a cyme. The seeds have a
diameter of 1.2-1.5 mm, are horizontal, and are
black and dull (Mitic et al. 2012).

Allelochemicals from the common wheat weed
Chenopodium album L. have the ability to be
released into the soil and may have an impact on
the germination and growth of nearby plants,
either positively or negatively. It has been
demonstrated that C. album has allelopathic
effects on wheat (T. aestivum), resulting in lower
germination rates and shorter shoot and root
lengths (Daizy et al., 2006), radish (Malik et al.,
1994), wheat and jute (Roy et al., 2006), and
safflower (Rezaie & Yarnia, 2009). This study
therefore plan to investigate the allelopathic
effect of C. murale species on wheat plants.

MATERIALS AND METHODS

Chenopodium  murale plants species were
collected from Maharishi Markendeshwer
(Deemed to be University) roadside populations
that were organically expanding. The
appropriate quantity of Chenopodium was
collected, brought into the lab, and cleaned. The
leaf was then removed from the twigs and
washed once again with running water. After
washing, use a weighing machine to calculate
the weight of the leaves based on the
development of the concentration. With the help
of a mortar and pestle, leaves are crushed after
being weighed. The plant material extract was
mixed with distilled water and poured over
muslin cloth. There are three concentration
levels decided, 100%, 75%, and 50%. For a 100%
concentration, mix 100g of Chenopodium leaves
with 100ml of distilled water. For 75% and 50%
concentration 75g and 50g leaves were grinds
in100ml of distilled water respectively (El-
Khatib and Abd-Elaah, 1998). To keep track of
the many growth parameters of the test species,
these extracts were wused in bioassay.
Triticumaestivum was the variety used for the
test crops. The test species' seeds were
purchased in the neighbourhood Mullana
market. Test species seeds were surface
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sterilised for 1-3 minutes with 1% sodium
hypochlorite solution before being thoroughly
washed with distilled water. Seed germination
and radicle growth data: In 12 pots, three
replicates of each concentration and one
replicate of the control were used to measure the
seed germination and radicle lengthening of the
test species. Then, in every replication of the
control and treatment, ten seeds of each test
species were maintained. 10 ml of the bioassay
extract were added to pots following the
germination of test species seed at a laboratory
room temperature of 25° to 30°c.

RESULTS

Different concentrations of extracts of C. murale
reduced plant height, number of tillersat higher
concentrations (Table 2). However, lower
concentration (50%) had stimulatory effects on
all these parameters as compared to initial set
(Table 1). Maximum plant height (19.5 cm) were
recorded in pots treated with 50% concentration
and thereafter plant height decreased with
increasing concentrations. Strong inhibitory
effects on these parameters were observed at
100% concentration treatment where plants
attained a height of 141 cm lengths. As
compared to control, 50% concentrated extract
stimulated plant height (Figure 1).

Figure 1: Effect of Chenopodium extract on wheat shoot (A) Initial growth, (B) 100% concentration, (C) 75%
concentration, (D) 100% concentration and (E) control

Table 1: The growth of wheat plants before applying different concentrations of C. murale in the starting
of experiment

S. No. Set I Set II Set III
Pot 1 Pot 2 Pot 3 Pot 4 Pot 5 Pot 6 Pot 7 Pot 8 Pot 9
1 8.4 8.7 10.8 11.1 9 12.2 12.3 12 9.9
2 9.4 7.2 7.4 12.2 11 13 14.5 11.8 12.6
3 9.7 9.8 8.1 13.1 10.9 12.9 13.8 13.2 11.3
4 7.8 12.5 11.1 14 12.4 14.3 15.1 14.1 10.7
5 7.7 7.4 12.3 9.8 10.1 15 10.2 11.9 9.8
6 8.6 12.5 9.8 12 114 13 9.5 125 12
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Table 2: The growth of wheat plants after 3-days of applying different concentrations of C. murale

S. Set I Control Set II Growth in 50% | Set III Growth in 75% | Set IV Growth in 100%
No. Conc. Cm. Conc. Cm. Conc. Cm.
Pot1 [Pot2 |[Pot3 |Potl | Pot2 Pot 3 | Pot 4 | Pot 5 | Pot 6 | Pot 7 | Pot 8 | Pot 9
1 175 |[15.1 16.4 155 |16.9 16 13.3 13.1 14.6 11.2 12.3 13.1
2 16.7 |13 15.6 19.2 |17.6 17.2 145 13.2 16 11.3 11.7 14
3 155 |[16.4 14.2 15.7 |149 13.8 14.8 14.4 171 10.9 14.1 11.3
4 16.8 [14.5 13.9 173 |16.2 15.7 15.7 12.9 16.2 9 121 12.1
5 149 |13.6 17.2 16.7 |15.5 16.7 15 13.2 17.3 10.2 10.9 10
6 15 16.1 16.9 16.2 |14.8 19.5 14.4 11 15 10.4 9.9 11

Effact on Roots after three days

The roots get start shrink after applying
concentration. Maximum shrinkage found in
100% concentration, as compared to75% and

50% concentration. The roots in control set
observed healthy and longer then concentrations
applied roots (Figure 2).

Figure 2: Effect of Chenopodium extract on wheat root from left control, 50% concentration, 75%

concentration and 100% concentration
DISCUSSION

The current study demonstrates that the fresh
aqueous leaf extracts of Chenopodium murale had
effects on wheat development and yield that
were both stimulatory (at lower doses) and
inhibitory (at higher concentrations). C. murale
allelopathic activity may be connected to the
phenolic and alkaloid chemicals found in its
leaves. According to Malik et al. (1994), aqueous
air-dried Chenopodium album extract hindered
the germination and growth of wheat and radish
plants. They extracted seven phenolic
compounds from the test plant's shoots, and
they determined that chlorogenic acid was the
main phytotoxin. Similarly, Lactuca sativa,
Lycopersicon esculentum, and Allium cepa were

examined for their ability to germinate and
flourish after Cutillo et al., 2003, discovered 7
cinnamic acid amides from Chenopodium album.
They noticed that all of these plants had
decreased germination and development. This
study sought to understand the detrimental
effects of Chenopodium extracts on wheat
(Triticumaestivum) germination and growth.

REFERENCES

1. Rajcan, I, and Swanton, C. ]. (2001).
Understanding maize-weed competition:
resource competition, light quality and the
whole plant. Field crops research, 71(2), 139-
150.

98 Bio-Science Research Bulletin | Volume 38 | Number 2| July-December 2022




A Study on the Allelopathic Impact of Chenopodium murale L. on Wheat Crop Plants

10.

11.

12.

Jabran, K., Mahajan, G., Sardana, V., and
Chauhan, B. S. (2015). Allelopathy for weed
control in  agricultural systems. Crop
protection, 72, 57-65.

Dmitrovié, S., Simonovié, A. Mitié, N,
Savi¢, ]., Cingel, A., Filipovi¢, B., and
Ninkovié, S. (2015). Hairy root exudates of
allelopathic weed Chenopodium murale L.
induce oxidative stress and down-regulate
core cell cycle genes in Arabidopsis and
wheat seedlings. Plant growth
requlation, 75(1), 365-382.

Duke, S.O., Dayan, F.F., Rimando, A.M.
(1998). Natural products as tools for weed
management. Proc. Japan Weed Sci. Suppl,
1-11.

Rice, E.L. (1984). Allelopathy, 2nd ed. New
York: Academic Press.

Dekker, ]J. and Meggitt, W.EF. (1983)
Interference between velvetleaf (Abutilon
theophrasti Medic.) and soybean (Glycine
max L. Merr.). I. Growth. Weed Res.23, 91-
101.

Putnam, A.R. (1988). Weed Tech. 2, 510-518.
Anonymous  (2017) Invasive  species
compendium database, CAB International.
Daizy, R., P.S. Harminder, R. Nipunika and
KK. Ravinder. (2006). Assessment of
allelopathic interference of Chenopodium
album through its leachates, debris extracts
rhizophere and amended soil. Arch. Agron.
Soil Sci., 52, 705-715.

Mallik, M.A.B., R. Puchala and F.A. Grosz.
(1994). A growth inhibitory factor from
lambsquarters  (Chenopodium  album). J.
Chem. Ecol., 20(4), 957-967.

Roy, B, M.R. Alam, B.C. Sarker, M.S.
Rahman, M.J. Islam, M.A. Hakim and R.L
Mahmood. (2006). Effect of aqueous extracts
of some weeds on germination and growth
of wheat and jute seeds with emphasis on
chemical investigation. ]. Biol. Sci., 6(2), 412-
416.

Rezaie, FM. Yarnia. (2009). Allelopathic
effects of Chenopodium album, Amaranthus

e 5 e e e e e S 30 3 30 38 3 3

13.

14.

15.

16.

17.

18.

19.

retroflexus and  Cynodon  dactylon on
germination and growth of safflower. J.
Food Agric. Env., 7(2), 516-521.

Holm, L., Doll, J., Holm, E., Pancho, J. and
Herberger, J. (1997). World weeds natural
histories and distribution. John Willey &
Sons, Inc. New York, 1129pp.

Mitic, N., Dmitrovic, S., Zdravkovic-Korac,
S., Nikolic, R, Raspor M, Djordjevic V,
Zivkovic, S, Krstic-Milosevic, D., Stanisic,
M., andNinkovic, S. (2012). Use of
Chenopodiuum murale L. transgenic hairy root
in vitro culture system as a new tool for
allelopathic assays. J Plant Physiol, 160,
1203-1211.

El-Khatib, A.A and Abd-Ellah, G.A. (1998).
Allelopathic potential of Zillaspinosa on
growth of associate flowering plants and
some rhizosphere fungi Biol, Plantarium, 41,
461-467.

Cutillo, F., B.D. Abrosca, M.D. Greca, C.D.
Marino, A. Golino, L. Previtera and A.
Zarrelli. (2003). Cinnamic acid amides from
Chenopodium  album: effects on seeds
germination and plant growth.
Phytochemistry, 64 (8), 1381-1387.

Einhellig, F. A. (1995). Allelopathy: current
status and future goals.10.1021/bk-1995-
0582.ch001

Singh, R., Upadhyay, S.K. Singh,B]J,
Verma, R., Sharma, I.,, Sharma, P., Rani A.
and Singh, C. (2021). Allelopathic Effect Of
Eucalyptus (Eucalyptus camaldulensis Dehnh)
on the Growth of Aloe vera. Plant Cell
Biotechnology ~ and ~ Molecular  Biology,
22(21&22), 94-100.

Singh, R., Upadhyay, S.K., Rani A. Kumar,
P, Sharma, P., Sharma, I, Singh, C,

Chauhan N and Kumar M. (2020).
Ethnobotanical Study of Weed Flora at
District Ambala, Haryana, India:
Comprehensive Medicinal and

Pharmacological Aspects of Plant Resources.
International ~ Journal — of  Pharmaceutical
Research, Jan.-June 12(Spl.) 1, 1941-1956.

e 3 3 3 6 3 o 34 3 o e 3 o 3 3 e 3 3 e 3 3 e e 3 e 3 o e 3 o e 3 o e 3 o e 3 e e 3 e e 3 e 3 3 e e 3 e 3 0 e 3 o e 3 b e K

Bio-Science Research Bulletin | Volume 38 | Number 2| July-December 2022 99



