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STUDIES ON OPTIMUM STOCKING
INTENSITY IN PASTURELANDS
OF ALPINE MEADOW

I. THE OPTIMUM COMBINATION BETWEEN

STOCKING INTENSITIES IN
ROTATIONAL GRAZING GRASSLANDS

Zhou Li Wang Qifi Zhao Jing
{ Northwest Institute of Bialogy,
The Chinese Acadermy of Sciences)

Zhou Qi
{ Labour Worker University of Jielin City)

Abstract

Rotational grazing is generally accepted for-pasturelands of different types in the
world. How are stocking intensities in rotational lands combined such that animal pro-
duction or profit after a cycle of rotational grazing is maximum?Be restricted by labour,
financial resources and time, total experiments of arbitrary combinations hetween stock-
ing intensities for rotational lands should be not accomplished. Therefore, the optimum
combination between stocking intensities is generally not obtained directly from combi-
nation trials, even if it was accidently obtained, alsc could not be distinguished from infi-
nite combinations. *

The maximization of animal production or profit after a cycle of rotational grazing is

mathematically described as a problem of nonlinear optimization without constrainted .
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Max P = ) R.Z,
gk |
X, >0 (1)

I = ]PZ!"'FH

Where P is sheep production (Kg/ha) or profit (Yuan/ha) after a cycle of rotation-
1

: X; . . - . :
al grazing; R.=— » ratios of occupying area in ith rotational land to accumulative oc-

1

cupying area per head. X; is stocking intensity in ith rotational land (animal/ha). Z,=a;x;

—b;x?, is animal production or profit function on stocking intensity X, in ith rotational
land.

The existence and uniqueness of the solution of problem (1) are stated as follows;

Theorem: The function P has an unique stationary point X= (X, X,;, -, X,) in
the region R} = { (X, X;, *-+, X)) | X, >0, i=1, 2, »»n}. The point must be a relative
maximum and a strict maximum of function P in region R% ,1. e. the solution of optimiza-
tion problem (1) exists uniquely. The proof of the theorem is given in Appendix.

The salution of problem (1}is analytically derived,and the general analytical expres-
sion of the solution is as follows .

X,. i=]

23 o, + b

i=1

b,
X, = 7 X, (2)

t =142,"yn—1

For pasturelands of alpine meadow in Qinghai-Tibetan, seasonsal grazing has been
historicelly performed, and has divided a pastureland into Summer-Autumn and Winter-
Spring grazing grassland in a year. Seasonal production functions of Tibetan sheep

Z, = 13. 48X, — 0. 9549X2 (Summer-Autumn land)
Z,=2.873X, — 1. 118X¢ (Winter-Spring land)

have been obtained from the results of grazing trial on stocking intensity. The optimum
combination, that is the solution of problem (1) for n=2, between stocking intensities
in two rotational lands is X, =4. 1076 and X,=3. 7962 Tibetan sheep/ha according to the
expression (2) of the solution. The stability of the grasslands and Tibetan sheep produc-
tion is discussed under the optimum combination of stocking intensity during two years
from the results of grazing trial ,the optimum combination of stocking intensity,that cor-
responds about ¢5%o0f forage utilization for each seasonal grassland, could sustain the

maximum Tibetan sheep production in pasturelands of alpine meadow.
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