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ALLELOPATHIC POTENTIALITY OF CHLORIS GAYANA KUNTH
AND PANICUM ANTIDOTALE RETZ.
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Abstract. Pot and laboratory experiments revealed that Chloris gayana Kunth and
Panicum antidotale Retz. are potentially allelopathic. The root exudates besides inhibiting
their own growth reduced growth of Chloris. Aqueous shoot extracts inhibited radicle growth
of Chloris gayana, Panicum antidotale, Pennisetum americanum and Chrysopogon aucheri.
Both the species exhibited self-toxicity. The toxicity of each species depended upon the
amount of material soaked, soaking duration, freshness of the material assayed and the test
species used.

Introduction. Chloris gayana Kunth and Panicum antidotale Retz, perennial grasses,
have fast rate of growth, easy germination and easy establishment of seedlings and provide
enough palatable forage. Experiments on its range management aspects are being con-
ducted in Pakistan Forest Institute, Peshawar.

It is observed that most of the grasses exhibit allelopathy either against themselves
or other species. Allelopathy, an important ecological phenomenon, governs vegetational
composition (Muller, 1966, 1969) and productivity (Lodhi, 1976). Avena (Tinnin and
Muller, 1971, 1972), Lolium (Naqvi and Muller, 1975), Cenchrus and Chyrsopogon (Akhtar
et al., 1978 , Sorghum (Qureshi, 1978), Hyparrhenia (Dirvi, 1977) and Dichanthium (Dirvi
and Hussain, 1979) reduced germination and growth of test species under favourable
physical environment, causing allelopathic exclusion of the susceptible species. Similarly
Chou and Young (1975) and Bokhari (1978) reported allelopathic effects of subtropical and
prairie grasses. Allelopathic effects, besides reducing productivity cause soil toxicity
(Lodhi, 1976).

Keeping in mind the importance of allelopathy and aforementioned evidences, the
present study was conducted to find allelopathic potential of these two grasses against other
species.

Materials and Methods. 1. Pot Experiment: The interference ability of both the
grasses was tested against each other in pot experiment following Akhtar et al., (1978).
Plants were harvested after 8 weeks for fresh and dry weight determination.

2. Aqueous shoot extract bioassay: Five and 10 g of dried and crushed shoot of
either Chloris or Panicum was soaked in 100 ml distilled water for 24, 48 and 72 h at room
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temperature (25-30 °C) and filtered. The extracts were used against Chloris gayana,
Panicum antidotale, Pennisetum americanum and Chrysopogon aucheri in a bioassay follow-
ing Akhtar et al., (1978).

The toxicity of aqueous shoot extracts, from fresh and dry shoots of each grass was
compared by using the same aforementioned test species in bioassay following Akhtar et al.,
(1978). Extracts were made by soaking 5 g of shoot in 100 ml distilled water for 24 h.

There were always 7 replicates, each with 20 seeds unless otherwise stated. The
dishes were incubated at 30 °C for 7 days in the case of Chloris, Panicum and Chrysopogon
and 4 days for Pennisetum. Radicle growth was taken as an index of phytotoxicity.

The results of the bioassys are expressed as % of control. The results were stati-
stically analysed using “t test” (Cox, 1967).

Results. 1. Pot Experiment: Thefresh and dry weights of Chloris were significantly
reduced in root mixed cultures by Panicum, while that of Panicum remained unaffected.

Chloris and Panicum retarded their own growth in monocultures, suggesting self-interfrerence
(Table 1).

The inhibition of growth was due to release of some toxic root exudates by the
grasses.

Table 1. Fresh and dry weights of shoot of the interacting species in pot experi-
ment. Each value is the mean of 4 replicates, each with 5 plants in each half of the pot.

Mixed Culture % of control
Interacting species
Root- Root- Mono- Mixed Mono-
separated Mixed culture Culture  culture
Fresh Weight (g)
Chloris gayana 11.30 9.49 8.72  83.98x  T77.16x
Panicum antidotale 6.60 5.97 4.86 90.49 73.63%
Dry Weight (g)
Chloris gayana 7.06 5.45 4.89 77.19% 69.26x
Panicum antidotale 5.29 4,97 325, 93,95 61.43x%

*Significant at P = 0.05.

Table 2. Effect of aqueous shoot extract of Chloris gayana and Panicum antidotale
on radicle growth of test species. Each value is the mean of 7 replicates, each with 20
seeds, expressed as %, of control.
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Chloris Extract Panicum Extract
Test species

Soaking Durations (h)
24 48 72 24 48 72

Radicle growth
5 g shoot: 100 ml distilled water

Chloris gayana 88.5 60.1 50.6 87.5 79.3 70.1
Panicum antidotale 55.9 46.8 30.7 50.0 28.5 23.6
Pennisetum americanum 93, 5% 42.1 30.2 85.3 67.3 60.1
Chrysopogon aucheri 85.5 56.9 35.8 78.5 60.5 25.8
10 g shoot: 100 ml distilled water
Chloris gayana 60.3 53.8 40.7 70.6 64.3 59.8
Penicum antidotale 45.8 39.6 29.5 40.0 27.3 19.8
Pennisetum americanum 50.2 34.4 31.3 83.2 32.3 25.5
Chrysopogon aucheri 65.5 40.8 21.17 71.3 49.8 20.0

All values are significant at P=0.05 except astrikesx.

2. Aqueous shoot extract bioassay. The aqueous extracts of both the grasses
significantly inhibited radicle growth of all the test species, except Pennisetum in 24 h extract
of Chloris in low concentration, suggesting the presence of water soluble growth inhibitors
in the shoot of Chloris and Panicum (Table 2). The toxicity increased with the soaking
duration and amount of material used.

The comparison of fresh and dry shoot extracts revealed fresh shoot extract to be
more inhibitory than dried shoot extract of both the species (Table 3). All the species were
inhibited more by fresh shoot extract than by dry shoot extract. In both the bioassays the
toxicity depended upon the test species used.

Discussion. Biochemical ecology of grasses is an important aspect of range manage-
ment. Many grasses exhibit allelopathy against associated species under favourable phy-
sical environment. The inhibitory mechanism involves addition of some toxins to environ-
ment, differentiating it from competition which is active through depletion of a habitat
factor (Muller, 1969). The reduced growth of Chloris and Panicum in root-mixed treatments
could not simply be due to competition for physical factors, since all the plants received
similar treatments. Naqgvi (1972), Naqvi and Muller (1975), Drivi (1977) and Dirvi and
Hussain (1979) observed retarded growth of test species through toxic root exudates of
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grasses. Rovira (1969) recognised the role of root exudates in ecology, and inhibition of
growth by root exudates is one of the possible mechanisms in allelopathy.

The radicle growth of all the test species was significantly inhibited by extracts,
suggesting the presence of water-soluble toxins in Chloris and Panicum shoots. Our results
agree with Naqvi and Muller (1975), Akhtar ef al., (1978) and Dirvi and Hussain (1979)
who observed water-soluble toxins in various grasses. Bokhari (1978) reported more
inhibited growth of test species by fresh shoot extract than by dry shoot extract, confirming
our results regarding more toxicity of fresh shoot extracts than by dried shoot extracts of
Chloris and Panicum. The toxicity of each grass was related to the species. Similarly,
that of Lolium (Naqvi and Muller, 1975), Cenchrus and Chrysopogon (Akhtar et al., 1978)
and Dichanthium (Dirvi and Hussain, 1979) was also related to test species used. The
toxicity depended upon the amount of material soaked and duration of soaking. It seems
that the allelopathic effects would be enhanced with the prolonged soaking and increase in
the amount of litter deposition by these grasses.

Table 3. Relative toxicity of fresh and dried shoot extract of Chloris gayana and
Panicum antidotale against the radicle growth of test species. Each value is a mean of
7 replicates, each with 20 seeds, expressed as %, of their control

Extract Test Species Fresh Shoot Dried Shoot
Chloris Chloris gayana 43.6 50.5
gayana Panicum antidotale 23.9 37.3
Pennisetum americanum 40.9 qil.2
Chrysopogon aucheri 55.6 75.5
Panicum Chloris gayana 573 86.5
antidotale  Panicum antidotale 29.5 40.6
Pennisetum americanum 37.6 83.8
Chrysopogon aucheri 63.9 78.2

All values significantly different from control and from each other at P =0.05.

The findings suggest the presence of water soluble toxins in shoots of Chloris gayana
and Panicum antidotale which would be transported to soil through leaching from living
plant parts or during the decay of litter by any soaking agency in nature. The grasses,
besides inhibiting growth of other species, reduced their own growth. Therefore, they
would not only exhibit allelopathy against other species but also against themselves.
Ecologically speaking they are not recommended for cultivation in mixed cultures with
the species susceptible to them. Their monocultures would also show self-declination
after some time due to self-toxicity. However, they may be used after thoroughly analysing
their biochemical ecology in relation to other species.
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