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Relation between climate variables and the aboveground biomass of
Thymus mongolicus-Stipa bungeana community in steppe of Ordos

Plateau, Inner Mongolia
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Vegetation ecology, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China; 2. Husbandry Department
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Abstract : Ranging from 106°27" to 111°28' east longitude, and from 37°38' to 40°52' northern latitude, the
Ordos Plateau in Inner Mongolia, northern China, is located at a transitional ecotone from the sub-humid
area in the southeast to the arid and semi-arid area in the northwest. Clmiatic conditions in this area are
typicaly semi-arid. The sushine and warmthh condition is quite suitable for plant growth. Annual sunshine
hour ranges from 2700~3200 h, about 62% ~74% for all time. Amount of light radiation is one of the
most abundant areas in China, ranging from 5520 to 5937 MJm™*

5.0~8.7C, with mean —13.1~—38.4C in January and 20. 9~24.1 C in July. The light-warmth poten-
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tial production of this area is quite high, however, hindered by severe hydrological limitation. Annual pre-
cipitation at Ordos Plateau ranges from 401. 6 mm in the southeast to 162. 4 mm in the northwest, with
more than 60% concentrated in the two months during summer. Measured annual pan evaporation varies
from 2047 to 3085 mm, about 8~10 times the precipitation. The problem of insufficient water supply is
further amplified by sandy soils, which have poor water retention capacity . and the hilly topography of the
area. Climate conditions are sharply changed from year to year and this is one of the most prominent char-
acteristics in Ordos Plateau, especially for the precipitation. The variable ratio of the precipitation rages
from 20% to 50% from year to year. This kind of sharp variation of climate conditions always lead the se-
vere shaking of the forage and stocking raising production. A good understanding for the relation of climat-
ic variables and plant aboveground biomass is essential for animal grazing management and ecological re-
search in Ordos Plateau.

In the present paper, the relation between the climatic variables and the Thymus mongolicus -Stipa
bungeana community in steppe of Ordos plateau was studied by monthly models presented in this research.
From 1985 to 1991, the aboveground biomass of Thymus mongolicus -Stipa bungeana community was in-
vestigated monthly from the fenced field in stepppe of Ordos Plateau. Using data of aboveground biomass,
and climatic varibales of the same time, monthly regression models were presented. Following conclusions
on the relation between the climatic variables and the aboveground biomass were drawn: (1) different cli-
mate variable impacts plant biomass at different periods. Hour of sunshine and averaged temperature only
make influence on the aboveground biomass remarkably in May and June, respectively. and does not work
at any other period. The precipitation is sensitive variable to biomass at any period during the whole grow-
ing process. (2) The same climate variable makes different influence on biomass at different month. The
climatic variable of precipitation is an important factor to plant biomass at the whole process, however,
the importance is quite different for different months. Partial correlation indexex were calculated to classi-
fy the priority order of precipitation and the result is May > June > July. (3) At the dormancy month
September and October, the aboveground biomass is not impacted cy any climatic variables, but by the
biggest biomass in August. (4) The aboveground biomass at any month during the growing process is
closely connected with that of previous month. This shows that the continuity of growth is important for
plant biomass. The variation range of aboveground biomass under three different water condition was pre-
dicted by applying the monthly regress models presented in this paper. The mean of building the monthly
models for the relation between climate and biomass of Thymus mongolicus -Stipa bungeana community is
developed from the traditional way. To compare the difference of the monthly models in the present paper
with the traditionally accumulative models, we also made the traditional regression model using the
biomass in August as the dependent variable for the independent variables of accumulated climatic variables
from May to August. Comparison between the monthly model and accumulative model shows that the ad-
vantage of monthly models lies in three aspects. First, the monthly model is much more accurate. And
second, the monthly model tells us much more detail influece of climate makes on the biomass. Third, the
monthly model can predict the scope of biomass under different conditions. The conclusion can be drawn
that monthly models are much better than that of traditionally accumulative models, for places of Ordos
Plateau kind with climatic variables sharply changed from month to month and year to year. Considering
these simple and immediate merits with accumulative models, monthly models and accumulative models
had better be applied during the research.

Key words : T'hymus mongolicus-Stipa bungeana community ; aboveground biomass; climate variables; step-

wise regression; partial correlation index.
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Table 1 Results of monthly regressions of the aboveground biomass yield of

Thymus mongolicus-Stipa bungeana community and climate

F r

Month Regression model Regression method F value Significant level

5 Ys5=—27.06+0.98Y,+40. 25X5+0. 09Z5 Enter 708. 6 0.028

6 Y¢=—6.83+1.35Y5+0.16Xs+0. 45W5 Stepwise 808. 8 0. 000

7 Y;=—12.55+1.08Y¢+0. 71X; Stepwise 176. 3 0. 000

8 Yg=—0.71+1.01Y7;+0. 08X5g Enter 1532. 6 0.018
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Table 2 Monthly models of the aboveground biomass yield of
Thymus mongolicus-Stipa bungeana community during dormancy months
F r
Month Regression model Regression method F- value Significant level
9 Yo=4.20-+0.81Ys Stepwise 113.98 0. 000
10 Yi0=—2.88+0.79Y5 Stepwise 64. 44 0. 000
2 ,9.10 8 , B
9 b b
, 9 10 8 ,
2.3
4 ( 1990~1991 5 4
) ’ b b
5 ( D,
350 o 1985 MMM Observed 70 1988 MMM Observed
3 30} —=— 1985 SR Simolated 2 —=—1988 MUK Simulated
—&— 1986 Observed o 60F —a—1989 Observed
E 25T 1986 Simulated § 5ol —m-1985 Simulated
@ 20F —w— 1987 Observed = —%—1990 Observed
1987 Si 40 —e—1990 Simulated
o 15 1 39| ——19910bsered
g 10 ﬁ 20 ——1991 S
5 10
0 0
4 5 6 7 8 9 10 4 5 6 7 8 9 10
A4 Month A4 Month
1
Fig.1 Comparison of the observed and simulated aboveground biomass of
the Thymus mongolicus-Stipa bungeana community
1 1) ) ] H @
b 9 b
H QD ) ’ ’
., 1990.1991 4 ,1989 10 HE) , 1987
~1989 8 . [2,10 3




1344

21

2.4

o s 25%~30%,
2 (8, [l
b
o s N 3 s
,» 4 24 7a
3 1959~1991 s
N 3 s
25% , 1959~1991 ,
25% ) b -
C 2,
b N 3
’ . -
@A
@
b 3 g
2
’ |
]
. #
3
s 8 s 2 _ 3
s Fig. 2 Range of above-ground biomass of the Thymus
R mongolicus-Stipa bungeana community under 3 differ-
3.1 ent water conditions
8 s 5~8 N
s 3
b
Y = 0.681 + 0.176X
Y » X B
3
Table 3  Result of ANOVA
r
Model Sum of squares dsf Means square a Sig.
Regression 754. 217 1 754. 217 24. 856 0. 004
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