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Impact of Grazing on the Plant Composition and Dominance of Natural
Grassland and Established Silvipasture

p, Rai
National Research Center for Agroforestry, Jhansi 284 003, India

Abstract: TIle impact of grazing on plant composition and dominance of natural
grassland, as well as plant population of established silvipasture, were studied at
Jhansi from October 1991 to June 1994. There was no harmful effect on the plant
composition and dominance of the perClUlialgrasses in natural grassland due to
rOlUldOle year grazing. Similarly, plant population of Chrysopogoll fit/vus was also
not aITected due to round Ole year grazing by sheep and goats under silvipastoral
system. However, legume components drastically decreased under natural grassland,
as well as in silvipastoral system. Out of Orreetree species, Leucaella leucocepJwla
survived minimum (11.5%), followed by Dichrostachys cillerea (64.0%) under grazing
conditions. Thus, it can be concluded Olat the legume components are affected'
severely by grazing in both Ole types of pasture eVClIWiOIoptllmun stocking rate
of anllnals. In tree species, L. leucocephala was also affected adversely, while
pereIUlial grasses did not show any harmful effect of grazing.
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Rotational grazing is among the com-
monly used systems for pasture utilization.
The influence of rotational grazing on natu-
ral grassland and established silvipasture
can not be excluded in an effort to evaluate
the changes in botanical composition.

In India, Singh (1967) reported the pat-
tern of inter-specific association in Varanasi
grasslands under various grazing manage-
ments. Mall and Das (1973) reported the
results from similar studies on protected
Sehima grassland of Ujjain. Shankar ef af.
(1975) and Velayudhan ef al. (1977) re-
ported the results of such studies on Sehima
- Heteropogon grassland at Jhansi under
different systems of management and em-
phasized the importance of such information
in condition classification of natural grass-

lands. Similarly, Rai et al. (1981) reported
the clues for management ofCenchrus cilia-
ris pasture for its better stability and pro-
duction.

The present study was conducted to as-
sess the impact of grazing on plant com-
position of Sehima - Heteropogon natural
grassland, as well as on established silvi-
pasture after about three years of grazing
through rotational system.

. Materials and Methods

The study was conducted at the farm
of National Research Center for Agrofor-
estry, Jhansi. In the natural grassland, two
hectare area was fenced and divided into
four paddocks. In the case of silvipasture,
one hectare area consisting of fodder trees
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Table 1. Impact of grazing on plant composition and dominace of natl/ral grassland

Species Composition (%) Dominance (%)
1990 1994 1990 1994

Sellima neI1'OSl/m 20.4 23.7 47.9 52.5
He teropogon con to/1l/S 23.6 14.2 21.8 27.0
Iseilema laxlIm 0.5 1.0 0.8 1.1
Tl1emedc/ ql/adril'all'is 2.4 29.6 1.8 8.3
Other grasses* 26.5 7.5 17.7 3.3
Legumes** 14.1 7.5 4.3 1.2
Forbs*** 12.4 16.3 5.7 6.6

* Other grasses were Eragrostiella biferia, Alistida redl/cta, Setwia slal/ca, Apll/da \,(lIia, Panicl/m sp.
and Eragrostis sp.

** Other legumes included Indigofera cordifolia, Indigofera Iinifolia, Indigofera l1irsl/ta, Atvlosia scarabaeoides,
P/wseoll/s trilobl/s, Tepl1rosia and Cassia sp ..

*** Other forbs included Bor(l/ia stlicta, Lepidagotl1is tline/is, Corcol7Is sp., Tricodesma sp., CYPl7ls
sp. and Eimblistylis sp.

(Albizia amara, Dichrostachvs cinerea and
Lellcaena lellcocephala), grass (Chrysopo-
gon fii/vIIs) and pasture legumes (Stylosan-
thes hamata and S. scabra) was established
during July 1990. A. amara and D. cinerea
were planted at 5 x 5 m spacing in alternate
rows and in between two plants of either
A. amara or D. cinerea, L. lellcocephala
was planted. Thus, the total plants of A.
amara, D. cinerea and L. lellcocephala were
200, 200 and 400, respectively. In between
two rows of trees, C. fitlvllS was planted
at 100 cm spacing and in between two
rows of grass, a mixturc of S. hamata
and S. scahra was sown. Every year, 40
kg N + 20 kg P205 per ha was applied
for both types of pastures.

Six male sheep of Muzzafernagari breed
and six goats of Barbari breed (adults)
were introduced for grazing in both the
types of pastures during October 1991 and
continued up to June 1992. Again, same
number of lambs and kids (4 to 5-month

old) of the sanle breed were introduced
for grazing during August 1992 and con-
tinued up to June 1994. Rotational grazing
system was followed at two week interval.
TIlliS, each paddock got 6 week rest in
both the cases. In case of natural grassland,
data on plant composition were recorded
during September-October 1990 and 1994
by line intercept method (Cainfield, 1941).
TIle line transects were taken randomly
at 20 places, each of 5 m length, during
1990 and permanently demarcated with an-
gie iron pegs to take observation from the
same place during 1994. In case of es-
tablished silvipasture, data on plant popu-
lation of grass and legumes were taken
by quadrat method randomly from 20 places
during September 1990, as well as in 1994.
The size of quadrat was 1 x I m. In case
of trees, the survival count was done during
December 1990 and 1994. The total rainfall
and number of rainy days recorded from
July 1990 to June 1994 were 943.9 mm
(37 rainy days), 957.7 mm (35 days), 786.4
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Species

Ch/J'SOpOgoll fit/I'lls
Stylosallthes hamata
S. scabra

mm (44 days), 788.3 mm (40 days) and'
128.3 mm (II days), respectively.

Results and Discussion

Natllral grasslands

The plant composition (number of plants)
of S. nervosllm, I. laxllm, T qlladrivalvis
and forbs increased from 1990 to 1994
after about 3 years of grazing round the
year by sheep and goats (Table I). While
percentage of Heteropogon con/or/lis, other
grasses and legumes decreased during 1994
as compared to those in 1990, the decrease
in per cent composition of H. contortlls,
other grasses and legumes might be due
to round the year grazing of animals and
as such, most of the annual species could
not form the mature seeds.

Data on per cent dominance (basal area)
of all the perennial grass species increased
during 1994 as compared to that of 1990.
However, increase in T qlladrivalvis was
very high. There was no harmful effect
of grazing on the health of the perennial
grasses. The per cent basal cover of other
grasses and legumes decreased considerably
during 1994 than that of 1990. This shows
that the vegetation was more utilized by
the animals, as well as mostly they are
of annual nature, more damage occurred
during the grazing period. Increase in per
cent composition, as well as dominance
during 1994, in case of forbs, shows the
aggressiveness of these species as most
of species were less palatable. Decrease
in per cent composition and dominance
of other grasses and legumes may be at-
tributed to their more palatability and high
grazing frequency.

Established silvipastoral system

The population of C. .lit/VIIS increased
four times during 1994 as compared to
that in 1990 (Table 2), while decrease in
population of S. hamata and S. scabra was
67.0 and 93.4%, respectively, after 3 years
of grazing of sheep and goats. Thus, the
results showed that there was no adverse
effect of grazing on C. fit/VllS stand and
as such, it can tolerate grazing for many

Table 2. Impact of grazillg 011poplllatioll of grasses
alld legllmes IIl1der si/l'ipastoral systems.

Plant llllInbcr 111-2

1990 1994
2.0 8.0

10.6 3.5
10.7 0.7

years with optimum stocking rate of animals.
In case of Stylosanthes species, it can be
attributed that tl1ese species may not with-
stand grazing for many years. However,
S hamata seemed to be more tolerant to
grazing than S. scabra. Thus, for getting
nutritious forage, reseeding of Stylosanthes
is required every fourth year.

ll1c survival of A. amara was excellent
and that of D. cinerea was medium, while
L. lellcocephala was ve!)' poor during 1994
(Table 3). However, during grazing period,
it was noticed that sheep and goats browsed
leaves of L. lellcocephala and even bark
during tl1e summer season followcd by the
leaves of D. cinerea, while preference of
A. amara was negligible. It is difficult to
explain as to \vhy animals utilized bark
of L. lellcocephala only and also not pre-.
ferred the leaves of A. amara, although,
the C.P. content in thc leaves of A. amara
was found to be 16.25% (average of two
years). The more preference of L. lellco-
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silvipastoral system
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Species

Albizia amara
Dichrostachys cillerea
Lellcaella lellcocephala

Survival
1990

100.0
93.3
96.6

(%)
1994

92.5
64.0

11.5

RAI

Mall, S.L. and Das, R.R. 1973. Interspecific as-
sociation between Sehima nerl'osllm and otilcr
five species in protected grassland of U.iiain
(India). Tropical Ecology 4: 167-172.

Rai, P., Kanodia, K.C. and Trivedi, B.K. 1981.
Stability of Cenchms pasture after four years
of management. Forage Research 7: 115-118.

cephala may be due to higher c.P. content
in the leaves (18.69%) and its palatability.
The c.P. content of D. cinerea leaves was
12.39% (Rai and Tiwari, 1994).
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