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ALLELOPATHIC INFLUENCE OF TWO DOMINANT WEEDS
ON AGRICULTURAL CROPS OF MIZORAM, INDIA

Munesh Kumar?, Siiolyne Siangshai® and Bhupendra Singh?

ABSTRACT

Agueous leal of two dominant weeds (Fupatorium odoratum
and Ageratum conyzoides) of Mizoram north-east, fndig were
tested for their allelopathic influences on germination and
radicle extension of test crops (Oryza sativa, Brassica
campestris and Glycine max). The germination and radicle
extension of B. campestris was completely inhibited by E
odoratum and A. conyzoides. The germination of G. max was
inhibited (8.04% ) under E. odoratum and stimulated (14.941%)
under A. conyzoides compared with control. The germination of
Q. sativa was nol affected by any of the two weeds studied,
however, the radicle growth wa s inhibited to the extent of
41,68% and 17.02% under E. odoratum and A. conyzoides,
respectively, compared with control. The radicle growth of G.
max was afso inhibited by 10.71% under F. odoratum and
stimulated by 3.96% under A. conyroides. E. odoratum was
found more toxic weed for the selected test crops. The
tolerance of the test crops lo the extracts in the decreasing
order was Oryza sativa > Glycine max » Brassica campoestris.,

Key words: Allelopathic cffects, agueous leal extract, germination, radicle
growth.

INTRODUCTION

Under ficld conditions, weed infestation is one of the major causes of
vield reduction in crops. De Candolle (1932), for the first time reported the
injurious eflects of rool exudates of Canada thistle {Cirsium arvense (L.)
Scop.), on the growth of neighbouring oat plants. lLater on, allelopathic
potential of numerous weeds on the crops has been reported (Schreiber and
Williams, 1967; Buchholtz, 1971; Rasmussen and Einhellig, 1975;
Steenhagen and Zimdahl, 1879},
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Most of the weed species have inhibitory effects on crops; yet, some
weed species alsg exhibited stimulatory effects on the seed germination,
growth and vield of crops. The weeds influence the crop plants by releasing
phytotoxins from their seeds, decomposing residues, leachates, exudates and
volatiles (Narwal, 2004).

The role of allelopathy in agriculture has been extensively reviewed
(Rice, 1974), and studies have been conducted by various workers to
demonstrate the nature of allelopathic effects of weeds on crops {Tukey,
1969, Putnam and Duke, 1974).

Generally perennial weeds of field crops in many countries of the world
(Holm, et a/., 1979), whose allefopathic cffects have been studied the most,
cause serious reductions in the yields of maize, oat, soybean and potato
(isteib, 1960; Bandeen and Buchholtz, 1967; Kommedahl et af., 1970},
because their infested soil and plant residues decrease seed germination and
growth of crops.

In north-eastern Himalaya, agricuitural crop fields are extensively
invaded by weeds. As the phytotoxic studies of weeds on agricultural crops
have not yet been documented so far from this part of the world, an attempt
has been made to study the phytotoxic influences of some dominant weeds
species on growth of some field crops of the region.

Allelopathic interactions in traditional agroforestry systems gained
prominent attention of scientists involved in allelopathy research (Todaria, et
al., 2005, Singh ef a/., 2007). The volatile allelochemicais released from many
other plant species can effect the growth and productivity of plants in the
vicinity (Basotra, et a/., 2005, | Singh ef af., 2006 and Tahir Nazir, et a/.,
2007). The allelopathic effects of different weeds Amaranthus retroflfexus, A.
graciis and A, blitoides by Qasem (1995), Cynodon dactylon by Oudhia
(1999} and Chenopodium afbum by Jafari and Kholdebarin (2002) observed in
pot culture, nutrient solution culture, glasshouse and field experiments.
Dongre and Singh (2007) also reported that leaves leachates of Amaranthus
viridis, Parthenium hysteroporus and Polygonum plebeium significantly
inhibited the growth of Triticum aestivum.

MATERIALS AND METHODS

To examine the allelopathic influences of Fupatorium odoratum (L), and
Ageratum convzoides (L) on test crops; O. sativa, B. campestris and G. max
the experiment was conducted in the Department of Forestry, Mizoram
University campus, India, which is located between 92" 238'to 92" 42' E
longitude and 23" 42' to 23" 46’ N latitude at an elevation of 900 m above sea
level,
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Mature leaves of F£. odoratum and A, conyzoides were collected and
sundried leaves ground separately in a mechanical grinder. A sample of 2 g of
each species was weighed and added 100 ml double distilled water for 2%
solution and left for 24h at (25+2"C) room temperature in the month of May
2006. The resulting brownish solutions were filtered through three layers of
Whatman No.1 filter paper and stored in dark coot place in conical flask.

The effects of the leachate on seed germination and radicle growth
were tested at 30°C temperature by placing 20 seeds of O. sativa, 8.
campestris and G, max in Petri dishes (five replicates) containing three layers
of Whatman No.1 filter paper saturated with the leachate. A separate contro!
series was set up using distilled water. Moisture was maintained in Petri
dishes by adding leachate or distilled water, respectively when required. The
number of seeds germinated was counted 7 days after which the observation
ceased. Mean Germination Time {(MGT) and Germination Index (GIl) were
calculated by using the formulae given by Ellis and Reberts {1981) as mean
germination time (MGT)= > D,/ >, where n= number of seeds germinated on
day D (D representing the number of days since the sowing of seeds) and
Kendrick and Frankland (19569) as germination index (Gl}=Total germination
percent / time (hours) taken for 50% germination. The seedlings vigour index
(SV1) was calculated according to Abdul-Baki and Anderson (1973) as
seedlings vigour index (SVI) = Percent germination X radicle length (cm).
Duncan’s multiple range test and analysis of variance (Sharma, 1998) were
also run to record the significance between means of treatments.

RESULTS AND DISCUSSION

Germination percent

The germination percent of O, sativa did not show toxic effect under
aqueous extract of E. odoratum and A. conyzoides as compared with control
(Table 1), The percent germination of B. campestris was completely
suppressed under aqueous extract of £ odoratum and A. conyzoides,
whereas, under control the germination was 100 %. The germination of G.
max was 100% under A. conyzoide, 80.0 % E. odoratum, while 87% its
germination was recorded under the untreated check (Table 1}. The
cumulative germination of test crops for seven days is given in Fig 1.
Untreated seeds (control} germinated comparatively quickly and 100per cent
germination was observed in O. sativa within 2 day while, in B. compestris
and G, max 55 and 63 % germination was recorded in first day. Germination
reached 100 % within next two days in B. compestris and 87.0 % in G. max
after 5 days in control. However, germination started on first day under E.
odoratum (73.0%) and A. conyzoides (71.0 %) in G. max on the second day
it was 100 % in under A. conyzoides and 80 .0 percent under £. odoratum at
4 days. The germination percent of 0. sativa under treatment of £ odoratum
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and A. conyzoides reached 107 4 within three days, while, leachates of the
same species completely inhibited the germination of B. compestris (Fig 1}.

Radicle length

Similarly, radicle growth of each test crops was recorded under each
treatment of £ odoratum, A. conyzoides and control. Among the crops the
maximum (41.68 %) reduction was recorded for Q. sativa under E. odoratum
and A. conyzoides it reduce 17.02 % over control. The reduction percent of
both weeds was found significant different from each other {(p<0.05) as
compared with to the control (Table 2).

In B. campestris none of the seeds was observed for radicle growth under £,
odoratum and A. conyzoides. The radicle growth of G. max was 16.01+1.00
under A. conyzoides which was stimulated (3.96 %) over control. Similarly
radicle growth of same crop under €. odoratum was 13.75+4.35 cm which
was reduced (10.71 %) as compared with control (Table 2). The cumulative
radicle of all test crops as compared with the control is presented in Fig 2,
Radicle protrusion was the indicator for seed germination and the growth of
the radicle was significantly increased with increasing days or germination
periods (Fig 2).

Effects of leaf leachate of various weeds on germination, and radicle
and plumule extension of field crops have also been reported earlier (Sugha,
1980; Singh et al. (1989). The present findings suggested that £. odoratum
was most toxic agricultural weed and B. campestris was the most suppressed
agricultural test crop, whereas G. max and O. sativa were resistant crops.
Singh et a/. (1989) studied allelopathic effects of aquecus extracts of
Imperata cylindrica, Ageratum conyzoides and Commelina benghalensis on
germination and vigour of soybean and maize. Aqueous extracts of seeds,
leaf, root of Ageratum conyzoides reduced the germination of wheat in order
of inhibition leaf> root> stem (Sugha, 1980). Its aqueous extracts delayed
the germination and decreased the root and shoot elongation and number of
leaves in chickpea (Angiras, et a/., 1988). Gantzer (1960) has reported that
endogenous phenolics pesses only stimulatory properties and act as
analogues of growth hormones and affect growth and physiological
properties. The species Eupatorium odoratum (L.) and E. adernophorum
(Sprengel) showed allelopathic effects in wheat, mustard, chickpea and white
clover {Datta and Bandopadhya, 1981: Tripathi et a/., 1981; Angiras et al.,
1988). Leaf extracts of Eupatorium odoratum drastically reduced the growth
of wheat and mustard seedlings (Datta and Bandopadhaya, 1981).

Mean germination time (MGT) and germination index (GI) of different
test crops were also computed when treated with leaf extracts of weeds.
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Mean germination time (MGT) directly expresses the rapidity of the
germination and lower thc mean germination time faster is the germination.
Germination index (GI) is directly correlated with germination percentage.
Thus greater the value of GI, the greater will be germination percentage. The
results of present investigation reveal that G. max was more resistance and
Oryza sativa was moderately resistant, while, B. campestris was more
susceptible among the test crops. It is also evident from the data of mean
germination time, germination index (Table-1) and seedling vigour {Table-2).
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Fig.-1. Cumulative germination of test crops under leaf leachate of
weeds.
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Fig.- 2. Cumulative radicle growth of test crops under leaf leachate of
weeds.
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Table-1. Effects of weed extracts (2%) on germination, mean germination time (MGT)
and germination index (GI) of test crops.

Germination (%) MGT Gl

Test crops  Eupatorium  Ageratum Control  Eupatorium  Ageratum Control  Eupatorium  Ageratum Control

pdora tum conyzoides odoratum conyzoides odaoratum conyzoides
Oryza 230223 1ee.c e D R 2.00° 2.08 2.08° 2.08°
5ativa 300 AL
Brassica £.00 0.00 106.0 0.00 0.00 1.65 0.00 0.00 4.17
compestris  (0.00) {0.00)
Ga’ycr’ne 0 Co 0dca £7 e IiTn 1 ijas Lets 1330 2 i7a 3.63':'
max [§.04) (+14.54}

The data in parenthesis indicate % inhibition/ +stimulation over control.

Table-2. Effects of weed extracts (29%) on radicle length (¢m) and seedling vigour index
(SVI) of test crops.

Radicie growth {¢m) SvI
Test crops Eupstorium  Ageratum Control Eupatorium  Ageratum Control
odoratum conyzoides odoratum conyzoides
Oryza 2 0exl 1fce B &gzl iTz LT dixi lBa EEINS f48 Ta i222.0a
sativa (41 68) (1?7 22y
Brassica C.o0 0.00 5.79+1.90 0.00 0.00 979.0
campestris ~ (100.0) (100.0;
G!yc:‘ne 13.75:&4'35 :6.:::1 joget-) ISalxg Tie Li0%.0c 1Bl Ia 13398050
2 EERTH

max
{10.71

The data in parenthesis indicate % inhibition/ +stimulation over control.

*'Means in a row sharing different tetter indicate statistical difference by LSD test at P< 0.05.
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