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Herbaceous Community Characteristics of Four Vegetation Belts and

Their Responses to Precipitation Changes in the Loess Plateau

JIANG Jichun', WANG Guogiang', GUO Ning*?, JIAO Feng'**
(1 Institute of Soil and Water Conservation, Northwest A&.F University, Yangling, Shaanxi 712100, China; 2 Institute of Soil
and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China; 3

University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In this paper, herbaceous communities in the Loess Plateau were taken as research object, four
vegetation belts from Yuyang, Yulin, Shaanxi to Fuxian, Yanan, Shaanxi were selected to measure spe-
cies diversity and biomass of herbaceous communities, combined with the meteorological data of the last 20
years in the study area. The distribution characteristics of species diversity and biomass of herbaceous
communities in the four vegetation belts and their response rules to precipitation changes were analyzed, so
as to provide references for vegetation restoration and ecological construction of soil and water conservation
in the Loess Plateau. The results showed that: (1) Margalel index, Pielou index and Shannon-Wiener in-
dex of herbaceous communities in the four vegetation belts were the smallest values in the grass-desert belt
and the largest values in the forest belt. The values increased first and then decreased with the increase of

annual average precipitation, and the maximum values all appeared in the forest-grass belt. (2) The order
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of aboveground, underground and total biomass is grass-desert belt<C forest belt<C grass belt<C forest-

grass belt. With the increase of annual average precipitation, they showed a trend of “single peak curve”,

and the inflection points of the curves all appeared in forest-grass belt. There is a significantly positive cor-

relation between underground/aboveground biomass and annual average precipitation.

Key words: herbaceous community; species diversity; biomass; precipitation changes
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1
Table 1 Basic situation of sampling points
Vegetati . Latitud Altitud Species .
egselat on Site a ’/l,,ou ¢ /lnlj ¢ ngiﬁi; Main herbaceous plant type
A 35.95 1100 13 Stipa bungeana , Taraxacum mongolicum , Rubia cordi folia
36. 22 1105 11 . . Stipa bungeana , Phragmites australis . Patrinia scabiosae folia
Forest belt C 36. 35 1015 12 ‘ N . Stipa bungeana s Taraxacum mongolicum ,
Lespedeza davurica
D 36. 72 1100 10 N Stipa bungeana, Phragmites australis, Taraxacum
mongolicum
E 36. 88 1300 9 R Stipa bungeana s Artemisia gmelinii , Melilotus
of ficinalis
F 36. 89 1330 7 S s Stipa bungeana , Saussurea japonica , Astrag—
- alus melilotoides
Forest-grass
belt G 37.03 1300 11 , o N N Lespedeza davurica s Bidens pilosa » Artemisia
gmelinii
H 37.20 1277 3 o Artemisia gmelinii » Phragmites australis, Het~-
eropappus altaicus
1 37.33 1500 13 R s Stipa bungeana . Artemisia capillaris, Dracoceph-
alum moldavica
] 37. 46 1500 7 L Stipa bungeana s Artemisia desertorum , Lespe—
deza davurica
Grass belt
K 37.67 1600 7 R . Polygala tenui folia ,» Erodium stephanianum , Draco-
cephalum moldavica
L 37.79 1400 12 . N Artemisia ordosica s Stipa bungeana , Artemisia scoparia
M 37.95 1100 6 . o Artemisia desertorum , Artemisia scoparia, Het~-
eropappus altaicus
Gras;deserl N 38.13 1148 6 o N Artemisia desertorum . Artemisia scoparia, Astragalus
belt adsurgens
0 38. 36 1205 6 N . Artemisia desertorum , Artemisia scoparia, Les—
pedeza davurica
— — —— 700
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Table 2 Comparison of species diversity of herbaceous communities in four vegetation belts

Margalef

Vegetation belt Margalef index

Pielou
Pielou index

Shannon-Wiener
Shannon-Wiener index

Forest belt 3.48-£0. 43a

0.8740.02a

2.71£0. 21a

- Forest-grass belt 3.41£0.51b 0.76+0.03a 2.47+0.14b

Grass belt 3.44+0. 34b 0.74-+0. 05a 2.43+0.16b

- Grass-desert belt 2.8940. 46¢ 0.54=+0.11b 2.23%+0. 25¢
0. 05 3

Note: Different lowercase letters of data in the same column mean that different vegetation belts are significantly different at 0. 05 level;
g g y

The same as below

3 4

Table 3 Comparison of biomass of herbaceous communities in four vegetation belts

Aboveground biomass

Vegetation belt /(g +m?)

Underground biomass

Total biomass

/(g+m™?) /(g +em™?)

/
/

Underground
/Aboveground biomass

Forest belt 144.86+10. 4b

- Forest-grass belt 191.21413.5a
Grass belt 178. 80414, 7ab

- Grass-desert belt 98.3549. 5¢

496.43£22. 4b 641.29432.4b

672.65139. 3a 863.86£39. 3a
497.99+23.9b 676.80433.9b

123.28410. 8¢ 221.63411. 8¢

3.4840.098a
3.5540. 044a
2.7840.036b

1.4040.029¢
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