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Desert Steppe Observation and Research Station of
Ningxia from 1987 to 2017
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Table 1 Plant important values under different precipitation treatments
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2 Bl Compositae ¥ B Artemisia scoparia 0.2377 0.2268 0.2136 0.4293 0.3515
NS Lipschitzia divaricata 0 0.006 5 0.010 6 0 0.0352
WS 3 3k Echinops gmelinii 0.004 8 0 0 0 0.0124
it & Bl Polygalaceae it i Polygala tenuifolia 0.202 8 0.094 1 0.1312 0.1539 0.0735
WA Amaranthaceae ¥ 3E Kali collinum 0.0199 0.041 3 0.009 5 0.002 8 0.0149
Je T BE Bl Apocynaceae &AL /T Vincetoxicum mongolicum 0.0579 0 0.007 5 0 0.036 8
F1 il Bl Nitrariaceae I8 B¢ ¥ Peganum harmala 0.028 9 0 0 0.042 6 0.048 1
£ 7B Amaryllidaceae Sl dE A llium mongolicum 0 0 0 0.0137 0
Kk B Euphorbiaceae FW Kk Euphorbia esula 0 0.0235 0.054 6 0.006 3 0.008 1
B R 10 8 11 8 10

H4 7K Ak B FTG ZK b P 35 BE [ /I Shannon— Wiener
58 (18] 3-A) 1 Pielou 45 £ (& 3-B) , % 7K 4b B 25 R AR
Gleason F5 %t ( & 3-C) il Simpson 8 % (& 3-D) .
Simpson & £ 1E W K 4k B T+, Gleason 48 2L 7E R66
A PR B o AN ) R K AL R TE] BR Simpson $5 £ 7E
R66.R133 #l R166 H 5 H b 4k B A 1 % 22 5 (P<
0.05) , A8 BRI RFAE 1 00 A7 b 35 22 57
2.2 BEKETAXH ESEAREF HHE T

ANPP {8 5 /K & % PIA G, 2019 48 1240 DX Il 45
Wi K 1 fe e, [ AF ANPP{E 5 (14, 1815) o 2019 4F
ANPP 76 Ul 7K b 23 F01 38 7K Ak 3 ep 3 38 Jin (L 4) |, %) 3
JK 4b B A W 5 5 B R, R166 4 BE R ANPP % 5, R166
55 H At B oK b B ) A 3 25 5 (P<<0.05) . 2020 4F
ANPP TE UK Ak B0 K b 1 25 58, H oK b 21
T HY ANPP It i T % B8 A0 38 A0 3G 7K 4 38, ANPP 76 X
HECRIG 7K Ab 3R 54 T A AT 5, A T3] 8 7K Ak 2 i) T2
#2255 (P>0.05), 2021 4F ANPP 7E i 7K 4b ¥ 71 38
K Ab B A > (L 4) |, FLAS [A) B K A PR TE) & A 3%
7% 5 (P>0.05) , ANPP 7£ R166 &b 3 F & T R133 4t
L, 7E R66 4b R F Ak o

A TR S5 R B ANPP X J K 28 Ak i i 22 53 458 K

(E6), Hopsm 5 i ANPP {l f0 1% . 527 7K %5 ANPP
{ELTE Bl K AN 7K b BN B8 T CK b3, R133 4b 3 T
MK, R166 Ab B T R133 A0 . 3% B 5 7 48 /K 4b #
T B ANPP i 3 & T CK &b B, 76 3 K 4b 3 F 1
ANPP ik T CK 4L 3, %% & & ) ANPP {H /£ R133 4t
N e, R334 H 5 T R66 AL FH . Pl /K AL FE R 3 7
) ANPP i = X B8 4b 2R3 K 4 3, 72 R66 40 BT
W o PR ANPP A FE B8 K A0 B AR T CK AL 2R,
7E R166 &b B R e, 76 R33 AL B R A% . Wl sk 4b 34
T, BRaE AR ANPP & F 6 B Ab B 4 O o ANPP
BT CK b B 389 /K 4b BE T, 52 1 vk %0 ANPP % F
CKAbF, 3% B8 ANPP 5 F CK AL #f it 7 ANPP 75
R133 b BN f¢ # , 2F B F ANPP 7£ R166 4 B F 5 5 .
AN TR A 5 Rl i) ANPP {76 AS [ [ 7K Ak 381 0] 345 % A
EER
2.3 BEARTHI TIEBEN I

SOC.STN Ml STP 7E R33 &b 1 F ¥ ik T CK &b
H,SOC M STN 7E R166 4 ¥ T & F CK &b ¥, SOC
TE R133 b 3R F A, 76 R166 4b 3T % & , 1 A1 bl %5 [
KA B, SOC W W B R (K 7-A) . STNTE
R133 kb B T Ik , R66 1 CK 4b B R #H 7] , 76 R166 &b



210 GRASSLAND AND TURF(2025) Vol. 45 No. 2
20 11.2
1.8 A . B 1.0

r a a ) a .
K 1.6 - a a a
9z L a a 0.8
= 1ap ? 1 3
= — 0.6
% 1.2+ | g
1oL 04
0.8 i 102
0.6 w w w w w w w w w 0
R33 R66 CK  R33  R66 R33 R66 CK  R33  R66
b3 Qb B
5 - 7 1.0
C D ]
4l a ab 0.8
a ab ]
w3 0.6 iy
{E J N
Tt loa =
1 To2
0 L L L L 0

R33 R66 CK R33 R66
b 2

R33 R66 CK R33 R66
pusiil

B3 AERKGETREERERFEESHFEEN

Fig.3 Responses of vegetation community diversity to different precipitation treatments in desert steppe
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Fig.7 Response of desert steppe soil physical and chemical properties to different precipitation treatments
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Response of above—ground net primary productivity
to precipitation change and influence factors in
desert steppe of Ningxia

ZHAO Ya-xin,ZHANG Y1,LUO Xu, WANG Yu-tao, YU Jian-fe1 ,
LIANG Xiao-gian,ZHOU Xin-yang, LI Jian-ping
(College of Forestry and Prataculture , Ningzria University, Yinchuan 750021, China)

Abstract: [ Objective] Precipitation change is a key factor affecting the characteristics of desert grassland vegeta-
tion communities in arid zones, and above— ground net primary productivity (ANPP) is an important characterization
index of vegetation communities, the study of precipitation change effects on above—ground net primary productivity
of desert grasslands has important practical significance for the adaptive management of desert grasslands under the
background of climate change. [ Method] In this study, we took the desert grassland at the southern edge of the Mu
Us Sandy Land as the research object, and simulated five different precipitation gradients by using artificial rain shel-
ters and artificial recharge precipitation, which were 33%,66% ,100% ,133% ,and 166% of the natural precipitation
(R33,R66,CK,R133,and R166) ,and systematic studied about the response of aboveground net primary productiv-
ity to precipitation changes in desert steppes. [ Result] The results showed that changes in precipitation affected spe-
cies number and diversity index, increasing or decreasing precipitation could decrease species number. ANPP has af-
fected by precipitation changes. ANPP of different dominant species respond differently to precipitation changes. In-
creasing precipitation increases the ANPP content of Artemisia scoparia and decreases the ANPP content of Agropy-
ron mongolicum. The contents of soil organic carbon (SOC) , soil total nitrogen (STN) , and soil total phosphorus
(STP) under R33 treatment were lower than CK treatment, while SOC and STN under R166 treatment were higher
than CK treatment. Appropriate increase or decrease precipitation can reduce soil water content (SWC) , among
which R133 was significantly different from other treatments (P<C0.05). There is a positive correlation between
SWC, pH, SOC,STN, STP and ANPP, while has negative correlation between STP and below—ground biomass
(BGB). [Conclusion] Desert grassland ANPP shows a positive feedback trend to precipitation, and precipitation indi-
rectly affects ANPP by affecting community diversity, soil physical and chemical properties. The research results pro-
vide strong support for desert grassland ecosystem function assessment and adaptive management.

Key words:desert steppe ; precipitation variation ; vegetation;net primary productivity ; soil characteristics
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