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ABSTRACT

In an in vitro study, effect of different weed leaf leachates on average seed germination and root length in
two varieties of rice, viz., Nati Mansuri and Sonam was estimated at different leachate concentrations. The
selected 12weed species included Caesulia axillaris, Chenopodium album, Commelina benghalensis, Cyperus
difformis, Cyperus rotundus, Cyperus squarrosus, Echinochloa crus-galli, Eclipta alba, Lathyrus aphaca, Melilotus
indica, Parthenium hysterophorus and Panicum frumentaceae. The leaf leachates of nearly all the test weeds
were found to have inhibitory effects on percent germination, shoot length and root length of both the test
cultivars of rice at different concentrations. The inhibitory response was found to be positively correlated
with the leachate concentration and in most cases of test cultivar-weed interactions, statistically significant
decrease in percent germination, shoot length and root length was observed at 15% treatment level in all
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Introduction

Weeds are the plants that grow where they are not
wanted. They grow in the crop field where they
compete with crops for water, soil nutrients, light
and space and thus reduce crop yields (Tata, 1980),
according to Rice (1984), the competition offered by
weeds to crops is also accompanied by release of
some chemicals, which may also have some delete-
rious effects on growth of crops. Such chemicals are
usually referred as allelochemicals and direct or in-
direct harmful effect of one plant through such
chemical on another referred as allelopathy. The
overall response of one plant on another through
both competition and allelopathy is referred as inter-
ference.

Most of studies on crop weed interference in first
half of twentieth century were primarily concerned

with estimation of crop yield losses in fields infested
with weed and in most cases losses in yields of crops
were supposed to be due to competition offered by
weeds. But in last fivedecades increasing number of
efforts have been directed towards supplementing
yield loss data with effect of weed leachates/ex-
tracts on germination and growth responses of crop
seeds in vitro. With rapid advancement in biochem-
istry, a wide variety of chemicals have been identi-
fied to possess allelopathic potential and have been
reviewed by Neish (1964), Whittaker and Feeny
(1971), Robinson (1983), Rice (1984), Kobayashi and
[to (1998) and Mizutani (1999). Most of the
allelochemicals are secondary metabolites in nature.

Many weed species are considered troublesome
in cropping systems (Aldrich and Kremer, 1997;
Holm et al., 1997), and approximately 250 weed spe-
cies are known to be problematic in agriculture
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(Worsham, 1989). Up to the first half of twentieth
century the drastic effects of most weeds on crops
were attributed to competition but since then increas-
ing number of researches have indicated allelopathy
as an important mechanism of crop interference by
weeds. In most studies the scientists have usually
based their experiments on treatment of crop seeds
by weed leachates/ extracts to observe their effect
on germination and seedling growth in laboratory.
A huge amount of scientific literature on this aspect
of allelopathy has been published in last three de-
cades, most of which comes from developed coun-
tries. India takes only a middle rank in allelopathy
research and most of the research papers published
by Indian scientists are based on bioassay studies
(Narwal, 1999). The allelopathic research in India
has gained a new impetus in last 25 years as about
65% of total research papers published by Indian
scientists have appeared after 1990 (Narwal, 1999).
However, very little amount of allelopathic research
has been conducted in Uttar Pradesh, especially
Eastern Uttar Pradesh.

In India, studies on allelopathic effects have not
been given due attention considering the extent of
weed flora which remains closely associated with
different crop fields in wake of poor cultural prac-
tices and poor weed management strategies. Germi-
nation studies constitute an important methodology
to establish weed allelopathy as an important
mechanism of crop interference. In such studies ob-
servations are usually recorded on the effect of the
different concentration of weed leachates/extracts
on percent germination, plumule length and radicle
length. In this study an attempt has been made to
observe the allelopathic effects of weeds dominantly
growing in crop fields of eastern Uttar Pradesh on
germination and seedling growth of rice (Oryza sa-
tiva L.).

Materials and Methods

The present in vitro was study was carried out at K.
N. Govt P G College, Gyanpur, Bhadohi. Mature
plants of 12 major weed species of study area)
namely Caesulia axillaris, Chenopodium album L.
(Common lambsquarters), Commelina benghalensis L.
(Day flower),, Cyperus difformis, Cyperus rotundus,
Cyperus squarrosus, Echinochloa crus-galli(L.) Beauv.
(Barnyard grass), Eclipta alba Hassk. (Trailing
eclipta), Lathyrus aphaca, Melilotus indica (All.) Fl.
Pedem. (Yellow sweet clover), Parthenium
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hysterophorus L. (Congress grass) and Panicum
frumentaceae were collected from crop fields and
brought to the laboratory. The fresh leaves were cut
into small pieces (1cm?) and soaked into sterilized
water in ratio of 1: 2 (w/v) for 24h. The leachates
were filtered through Whatmann filter paper no.1
and filtrates were considered to be 50% leachate
concentration that were stored in glass bottles in
dark. The seeds of two varieties of rice (Oryza sativa
L.), namely, Nati Mansuri and Sonam were treated
with different concentrations of leaf leachates.
Twenty-five seeds were placed equidistantly in 10
cm dia. petriplates fitted with two layers of filter
paper. 15 ml of 5, 10, 15 and 20% leachates of each
weed species were added into the petriplates as per
treatments. Sterilized water was used as control. The
treatments were replicated five times in complete
randomized design. Number of seeds germinated
was counted on 1, 2, 3, 4, 5, 6 and 7 days after sow-
ing (DAS) and seedling growth was measured at 7
DAS. The data were analyzed statistically using
critical difference at 5% level of significance.

Results and Discussion

Table-1 shows the comparison of effect of different
weed leaf leachates on average seed germination,
shoot length and root length in two varieties (Nati
Mansuri and Sonam) of rice at 15% concentration. It
is evident that maximum inhibition of germination
as compared to control was caused by leaf leachates
of Parthenium hysterophorus (35.6%) followed by
Eclipta alba (31.9%), Ageratum conyzoides (28.6%),
Lathyrus aphaca (21.9%), Chenopodium album (20.6%),
Melilotus indica (20.2%), Cyperus difformis (17.8%),
Commelina benghalensis, Cyperus squarrosus (both
15.7%), Cyperus rotundus (14.8%), Caesulia axillaris,
(13.2%), Panicum frumentaceae (12.77%) and
Echinochloa crus-galli (12.3%).

In caseof shoot length, maximum inhibition of
shoot length was caused by leaf leachates of
Parthenium hysterophorus (34.8%) followed by Eclipta
alba (33.3%), Caesulia axillaris, Cyperus difformis (both
30.4%), Panicum frumentaceae (30.3%), Cyperus
rotundus, Cyperus squarrosus (both 28.2%),
Echinochloa crus-galli (28.1%), Commelina benghalensis
(26.6%), Melilotus indica (24.7%), Chenopodium album
(24.0%) and Lathyrus aphaca (22.2%).

Maximum inhibition of root length was caused
by leaf leachates of Parthenium hysterophorus (32.8%)
followed by Eclipta alba (31.3%), Panicum
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Table 1. Effect of leaf leachates of selected weeds on germination and seedling growth of two varieties of rice (Oryza

sativa L.) at 7 DAS

Treatment Nati Mansuri Sonam
Germination Shoot length Root Length Germination Shoot length Root Length
(%) (cm) (cm) (%) (cm) (cm)
Caesulia axillaris

Control 95.2 9.66 6.66 97.6 9.90 6.94

5 94.4(-0.84) 8.98(-7.0) 5.62(-15.6) 93.6(-4.0) 9.36(-5.4) 6.34(-8.6)

10 92.0(-3.3) 7.96(-17.5) 4.96(-25.5) 88.8(-9.0) 8.46(-14.5) 5.84(-15.8)

15 87.2(-8.4) 6.86(-28.9) 4.68(-29.7) 80.0(-18.0) 6.84(-30.9) 5.22(-24.7)

20 82.4(-13.4) 6.14(-36.4) 4.32(-35.1) 80.0(-18.0) 6.00(-39.3) 4.70(-32.2)

CD at 5% 3.80 0.13 0.09 1.80 0.19 0.11

Chenopodium album

Control 91.2 7.54 4.96 93.6 8.14 6.82

5 89.6(-1.7) 7.20(-4.5) 4.6(-7.2) 86.4(-7.6) 7.24(-11.0) 6.30(-7.62)

10 80.8(-11.4) 6.02(-20.1) 3.94(-20.6) 74.4(-20.5) 6.62(-18.6) 5.56(-18.4)

15 76.8(-15.7) 5.60(-25.7) 3.84(-22.5) 69.6(-25.6) 6.32(-22.3) 5.14(-24.6)

20 71.2(-21.9) 5.18(-31.2) 3.44(-30.6) 66.4(-29.0) 5.86(-28.0) 4.40(-35.4)

CD at 5% 2.02 0.36 0.12 1.75 0.14 0.15

Commelina benghalensis

Control 95.2 9.66 6.66 97.6 9.90 6.94

5 93.6(-1.6) 9.04(-6.4) 6.28(-5.7) 92.8(-4.9) 9.52(-3.8) 6.16(-11.2)

10 92.0(-3.3) 7.96(-17.5) 5.96(-10.5) 88.8(-9.0) 8.52(-13.9) 5.50(-20.7)

15 81.6(-14.2) 7.04(-27.1) 5.28(-20.7) 80.8(-17.2) 6.72(-32.1) 4.98(-28.2)

20 74.4(-21.8) 6.56(-32.0) 4.82(-27.6) 77.6(-20.4) 6.70(-32.3) 3.98(-42.6)

CD at 5% 2.58 0.39 0.08 3.00 0.09 0.12
Cyperus defformis

Control 95.2 9.66 6.66 97.6 9.90 6.94

5 95.2(-0.0) 9.00(-6.8) 6.28(-5.7) 92.8(-4.9) 9.42(-4.8) 6.84(-1.4)

10 90.4(-5.0) 8.16(-15.5) 5.86(-12.0) 87.2(-10.6) 8.56(-13.5) 6.46(-6.9)

15 78.4(-17.6) 6.88(-28.7) 5.44(-18.3) 80.0(-18.0) 6.72(-35.3) 6.00(-13.5)

20 73.6(-22.6) 6.46(-33.1) 4.42(-33.3) 77.6(-20.4) 6.40(-35.3) 5.36(-22.7)

CD at 5% 2.67 0.10 0.22 2.53 0.11 0.10
Cyperus rotundus

Control 95.2 9.66 6.66 97.6 9.90 6.94

5 94.4(-0.8) 9.02(-6.6) 6.12(-8.1) 92.8(-4.9) 9.34(-5.6) 6.40(-7.7)

10 91.2(-4.2) 8.08(-16.3) 5.60(-15.9) 88.8(-9.0) 8.46(-14.5) 5.60(-19.3)

15 84.8(-10.9) 6.90(-28.5) 5.24(-21.3) 79.2(-18.8) 7.12(-28.0) 4.86(-29.0)

20 77.6(-18.4) 6.30(-34.7) 4.86(-27.0) 75.2(-22.9) 6.88(-30.5) 4.40(-36.5)

CD at 5% 3.14 0.38 0.10 1.99 0.19 0.12

Cyperus squarrosus

Control 95.2 9.66 6.66 97.6 9.90 6.94

5 93.6(-1.6) 8.60(-10.9) 5.88(-11.7) 92.0(-5.7) 9.50(-4.0) 6.64(-4.3)

10 88.0(-7.5) 7.98(-17.3) 5.08(-23.7) 88.0(-9.8) 8.48(-14.3) 5.44(-21.6)

15 82.4(-13.4) 6.88(-28.7) 4.82(-27.6) 80.0(-18.0) 7.14(-27.8) 4.82(-30.5)

20 76.8(-19.3) 6.20(-35.8) 4.50(-32.4) 75.2(-22.9) 6.70(-32.3) 4.30(-38.0)

CD at 5% 2.17 0.40 0.64 2.42 0.18 0.09

Echinochloa curs-galli

Control 95.2 9.66 6.66 97.6 9.90 6.94

5 92.8(-2.5) 9.02(-6.6) 6.14(-7.8) 93.6(-4.0) 9.34(-5.6) 6.32(-8.9)

10 88.0(-7.5) 7.86(-18.6) 5.50(-17.4) 89.6(-8.9) 8.52(-13.9) 5.24(-24.4)

15 85.6(-10.0) 6.90(-28.5) 4.88(-26.7) 83.2(-14.7) 7.14(-27.8) 5.02(-27.6)

20 80.8(-15.1) 6.16(-36.2) 4.62(-30.6) 80.0(-18.0) 6.56(-33.7) 4.26(-38.6)

CD at 5% 2.32 0.09 0.11 2.37 0.21 0.15
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Table 1. Continued ...
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Treatment Nati Mansuri Sonam
Germination Shoot length Root Length Germination Shoot length Root Length
(%) (cm) (cm) (%) (cm) (cm)
Eclipta alba
Control 95.2 9.66 6.66 97.6 9.90 6.94
5 87.2(-8.40) 8.60(-10.9) 6.06(-9.0) 87.2(-10.6) 9.20(-7.0) 6.30(-9.22)
10 69.6(-26.8) 7.62(-21.1) 5.54(-16.8) 81.6(-16.3) 8.04(-18.7) 5.66(-18.4)
15 61.6(-35.2) 6.52(-32.5) 4.28(-35.7) 69.6(-28.6) 6.52(-34.1) 5.06(-27.0)
20 59.2(-37.80) 6.08(-37.0) 3.78(-43.2) 60.8(-37.7) 5.92(-40.2) 4.28(-38.3)
CD at 5% 4.31 0.17 0.10 1.55 0.14 0.10
Lathyrus aphaca
Control 91.2 7.54 4.96 93.6 8.14 6.82
5 89.6(-1.7) 7.26(-3.7) 4.52(-8.8) 87.2(-6.8) 7.32(-10.0) 6.36(-6.7)
10 82.4(-9.6) 6.12(-18.8) 4.04(-18.5) 76.0(-18.8) 6.72(-17.4) 5.72(-16.1)
15 77.6(-14.9) 5.76(-23.6) 3.94(-20.5) 66.4(-29.0) 6.36(-21.8) 5.18(-24.0)
20 72.0(-21.0) 5.42(-28.1) 3.60(-27.4) 64.8(-30.7) 5.92(-27.2) 4.84(-29.0)
CD at 5% 1.96 0.15 0.12 2.08 0.12 0.11
Melilotus indica
Control 91.2 7.54 4.96 93.6 8.14 6.82
5 89.6(-1.7) 6.92(-8.2) 4.50(-9.2) 89.6(-4.2) 7.26(-10.8) 6.44(-5.5)
10 84.8(-7.0) 6.06(-19.6) 3.98(-19.7) 75.2(-19.6) 6.62(-18.6) 5.72(-16.1)
15 80.0(-12.2) 5.60(-25.7) 3.68(-25.8) 67.2(-28.2) 6.20(-23.8) 5.18(-24.0)
20 73.6(-19.2) 5.32(-29.4) 3.48(-29.8) 65.6(-29.9) 5.92(-27.2) 4.66(-31.6)
CD at 5% 1.59 0.17 0.11 2.42 0.08 0.14
Parthenium hysterophorus
Control 95.2 9.66 6.66 97.6 9.90 6.94
5 83.2(-12.6) 8.56(-11.3) 5.92(-11.1) 85.6(-12.2) 9.08(-8.2) 6.28(-9.5)
10 64.0(-32.7) 7.48(-22.5) 5.54(-16.8) 80.8(-17.2) 7.88(-20.4) 5.56(-19.8)
15 57.0(-40.1) 6.34(-34.3) 4.20(-36.9) 67.2(-31.1) 6.40(-35.3) 4.94(-28.8)
20 55.2(-42.0) 5.76(-40.3) 3.72(-44.1) 57.6(-40.9) 5.86(-40.8) 4.14(-40.3)
CD at 5% 2.64 0.19 0.10 1.64 0.13 0.10
Panicum frumentaceae
Control 95.2 9.66 6.66 97.6 9.90 6.94
5 92.8(-2.5) 9.02(-6.6) 6.08(-8.7) 93.6(-4.0) 9.42(-4.8) 5.96(-14.1)
10 90.4(-5.0) 8.00(-17.1) 4.92(-26.1) 89.6(-8.1) 8.54(-13.7) 5.50(-20.7)
15 85.6(-10.0) 6.92(-28.3) 4.40(-33.9) 82.4(-15.5) 6.70(-32.3) 5.10(-26.5)
20 78.4(-17.6) 6.02(-37.6) 4.02(-39.6) 80.0(-18.0) 6.68(-32.5) 4.72(-31.9)
CD at 5% 1.83 0.16 0.20 2.36 0.10 0.10

frumentaceae (30.2%), Cyperus squarrosus (29.0%),
Caesulia axillaris (27.2%), Echinochloa crus-galli (27.1),
Cyperus rotundus (25.6%), Melilotus indica (24.9%),
Commelina benghalensis (24.4%), Polygonum plebeium
(24.1%), Chenopodium album (23.5%), Lathyrus aphaca
(22.2%), and Cyperus difformis (15.9%).

Increase in leachate concentration was invariably
associated with further decrease in germination per-
formance of each test variety irrespective of weed
species. These and other related weed species have
also been shown to inhibit crop growth in several
other reports (Abdelsamed et al. (2019); Agarwal
and Anand, 1992; Chon and Nelson (2010);

Dafaallah et al. (2017); Dhawan and Dhawan, 1995;
Indarjit and Dakshini, 1996; Gulzar and Siddiqui
(2014); Ishak and Sahid (2014); Joshi et al. (2015);
Kalita, 1999; Kong et al. 1999; MacDonald (2013);
Mukhtar et al. (2011); Nurul et al. (2017); Rehman et
al. (2010); Varshney et al., 2001).
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