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Relationships between grassland biodiversity and primary productivity and soil condition
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Abstract; In 2010, ten sampling sites were installed on the meadow steppe and typical steppes

in the Guyuan County and Weichang County of Hebei Province and the Duolun County of Inner

Mongolia, aimed to approach the relationships between the grassland biodiversity and the primary

productivity and soil condition in the farming and pastoral regions of northern China. In the study

areas, the Shannon-Wiener diversity index ( H) and Pielou evenness index of the grasslands were

significantly positively correlated (P<0.05), and the H and Pielou evenness index had signifi-

cant positive correlations with the primary productivity (P<0.01). However, there was no signif-

icant correlation between the H and soil water content ( P>0.05). The H and Pielou evenness in-

dex had significant negative correlations with the total nitrogen in 0-30 cm soil layer ( P<0.05) ,

and the H had a significant negative correlation with the total nitrogen (P<0.01) but less corre-

lation with the organic matter in 10-20 cm soil layer (P>0.05). The results further proved that

improving grassland biodiversity could increase the productivity and stability of grassland ecosys-

tem.

Key words: grassland biodiversity; primary productivity; soil factor; farming-pastoral region.
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Table 1 Experiment site condition and utilization ways

1 MRREHARTE

1.1 AFFE XA

TEAC T AR RS FEHT AR R 3 fr) H 75 h [X PN 552
W ZAC TN AL A Bl 37 T TR 3 AN I B A [R) b S
RITEPE 10 AFEHLIEA TR AR ) 2R )
7= A AL PR R R 5T (K 1) .
1.2 B VA A A S EURE 5

AR E 3 ~4 DAL, ot 10 4
RIGFEHD , F 2010 4 8 FAHY A KB X 45 FF b iE
A7 5 IR R A R - IR A R R 3 A
H AR ARG 20 ~30 m X E 1 mx1 m By, B
FEHE 3 ~5 NFETT ., eSS AR P RIS K
B TR DN RERE T R FP R A A M L AR O R
F TZS-W 48K 4318 B W A 1 mx 1 m 4385
3% 0 ~ 10 .10 ~20 F120 ~30 em #4720 2 E +
BOBEANREE , R SCR S TR, H - Bl
0 ~10.10 ~20 H120 ~30 cm 7E T34 Z B,
PSR RES, B R R R TSI 1 mm
iR A B8 TSR S FRAnil e
1.3 0 vk A e Fe A
1.3.1 HAEY SRR A 2R
YR B B AR 2 7 % 35 21 ( Shannon-Wien-
ner) Fll Pielou ¥15] BE #8503/ W 4= & B8 500
B—AEETT YRR R

Shannon-Wienner Z2FEVEFE 4L .

H= - ) Plog,P, P,=N/N

Pielou 357 5% .

E = H/InS
b H R ZREVEFE 8, PO RE X N AR 2B RE R MK

FEHL 5 b 4 ik i 2 GRS ZPE(°E) BiEE(°N) R (m)
GYl1 AR AR 1 4R ) AR 115. 6727 41.7456 1379
GY2 TR b P 0 o AR AR SR 1 A LAY i i BRI 115. 6763 41.7689 1387
GY3 ik R BT A/ S 5 3 1A P S ) MY F 5 FIHY 115. 6781 41.7684 1386
DLI STV ) SE*) 116. 6941 42.0164 1160
D12 AR AN LAY 5 ARk 116. 7561 42.1878 1349
DI3 TR B Hi A i AR 116. 6351 42.2018 1212
DIA sl N MY B SE*) 116. 6687 42.4519 1375
WCl HH3E 1 ) Tl 116. 9839 42.1542 1237
wC2 52T i) 5 IR 280K 116. 9981 42. 1786 1264
wC3 3 1 450 ) FTHY B8 117. 0335 42.2308 1293

GY, T DL, 218, WC, B, BTFRREEHFS
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Table 2 Productivity and biodiversity of experiment sites

FEML ZHEME SR PRE REERGEREE P
EERCRE (% G HE (%) (kg + hm™2)

GYl  0.155 0.060
GY2  0.677 0.216
GY3  0.213 0.073
DLl  2.406 0.767
DL2  1.381 1.538
DL3  2.334 0.766
DIA  2.246 0.792
WC1  0.431 0.207

4+0.3f  41.33%6.01 d
T+1.1 cde 27.33+0.33 e
5+0.3 ef  35.33£2.97 de
17£1.3a  95.00+2.52 a
9+1.2 bed 41.00+3.10 d
10£0.8 b 32.67+1.45 de
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420.6 ef  35.00+2.89 de
WC2  1.617 0.630  6+1.6 def 39.3320.67 de  607.63+161.02 he
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232.27£53.49 ¢
557.33+40.48 ¢
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574.67£53.59 ¢
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229.27+60. 11 ¢
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YR AT | H 2 PR 8 Bt B B AR T HAth 2 A4S
ERMCRE R, TR L R Ze 2 ) (FE M 1) T
JE AR A SR — AR A R SR AT SRR B I, L
AR R, AR A 38 ) B i 2%
2.2 HHEWZEENS R MR R K 22
[i] ) K 2R

R i M 1 A 7 TR AT SR A T AR A K
T (R2) , REHEHET 6.7 & H, WA= 1K
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Table 3 Spearman correlation coefficients of diversity, primary productivity and soil moisture

EZ2 -2 CT Y5 BEAR AL WIRA= 1 TS KR
0~10 cm 10 ~20 ecm 20 ~30 cm

EZ2-2 i 1
BEIpen )i Y 0.782%* 1
HIA: ) 0.830"* 0.733* 1
T+ KE 0~10 cm -0.115 -0.261 -0. 103 1

10 ~20 cm -0.03 -0.139 -0. 006 0.964 " * 1

20 ~30 cm -0.018 -0. 164 0. 055 0.964 " * 0.964 " * 1

* P<0.05, = * P<0.01,
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Table 4 Pearson correlation coefficients of diversity and soil nutrient
ZHE 5] 5 AL 245
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LRV AL 1
¥o) AL 0.663 " 1
AL 0~10 cm -0.421 -0. 093 1

10 ~20 cm -0. 429 0.051 0. 668 * 1

20 ~30 cm -0. 176 0.333 0.5 0.926" " 1
245 0~10 ¢m -0.834" " -0.634" 0. 567 0. 343 0. 095 1

10 ~20 cm -0.846" " -0. 621 0. 286 0.384 0. 201 0.902* " 1

20 ~30 cm -0.740 " —-0.423 0. 363 0.523 0.427 0.826" " 0.945" " 1
* P<0.05, % * P<0.01,
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