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Abstract: Global warming affects species diversity and productivity and their relationships. Lots of studies on relationships
between species diversity and productivity have been done at the global and regional scales, but few studies have been done
in the alpine grassland of Tibetan Plateau under the background of climate warming. This study explored the relationship
between species diversity and productivity and its influencing mechanism by using measured data from 35 sample sites in
alpine grasslands, combined with regression analysis, Pearson correlation analysis, variance partitioning analysis and
structural equation model. The results showed that: (1) The species richness index and the Shannon-Wiener index of alpine
grassland were significantly positively correlated with the net primary productivity of aboveground vegetation ( ANPP) , and
the ANPP was more sensitive to the change of the species richness index. (2) The species richness index was positively

correlated with longitude, soil available nitrogen, soil available phosphorus and mean annual precipitation. The Shannon-
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Wiener index was negatively correlated with altitude and latitude, but positively correlated with mean annual temperature.
The ANPP was positively correlated with longitude, soil available nitrogen, mean annual precipitation and mean annual
temperature , but negatively correlated with altitude, latitude and soil available potassium. (3) The interaction of geographic
factors, soil nutrient and climatic factors had the largest contribution on the species richness index and ANPP with 10.99%
and 32.91% , respectively, while the interaction of geographic factors and climatic factors had the largest contribution on the
Shannon-Wiener index with 13.61%. (4) Geographic factors indirectly affected species diversity and ANPP through the
regulation of soil nutrient and climatic factors while soil nutrient and climatic factors directly affected species diversity and
ANPP. The results reveal the comprehensive regulation mechanism of environmental factors on species diversity and

productivity, and provide a basis for the scientific response to climate change in the alpine grassland ecosystem of Tibet.
Key Words: alpine grasslands; productivity; species diversity; geographical factors; soil nutrient; climatic factors
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Table 1 Digital characteristics of species diversity and productivity
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Fig.3 Relationship between species diversity and productivity
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Fig.4 Correlation analysis of environmental factors with species diversity and productivity
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Fig.5 Variation partitioning analysis results of environmental factors on species diversity and productivity
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Table 2 Effect paths of environmental factors on species diversity
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VG JBE g € B Y ol 5 BE 4R B0 48 2 I 3 IEAH G, Shannon-Wiener $8 %01 ANPP 5544 HI 45 2 12 .
FHHRICR (F4)  HOIRPA 15 XA 7K B8 DR 13 35 00 A0 A A A B DI OG-0 G b D - 22
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3 3o 5 M AR A DR AL, LA EE K G A5 Rl Z R R AR 7 ) S e A BRI B
ASBIFSE e R 3t B DR -0 T 0 e SR e ) e SR O AU DR T BT S BT R 2 R R AR ) AR A
(E16) .

AT AR A KRR SRR TR AR S i A AT G S R b e R R R
AR AT R 5 I R IR AR OC, ANPP 32 2 52+ HEAT S50 U RN - S AT AR Y R 4 T 48 R 0 X
Shannon-Wiener XM IFARARK (K 4) o EFMAB RS, RS REEY B K EZOTR 81
RN AT w5 3 AN S e AR B, AT S8 3 B A AR 7 0 (MR A X R 2 A
PERISZ MR S 2%, HAn N RS ) T 3 G A5 B IR OB A i Ay DR A T AR 1 D' 5 4 7 4555 FIA Tirf
R I PRI A AE T TR A R 2R R BT I 2 ssi b 9% Bk 135743, 3R A pH b
SIRHERA A AR XoF T i FE M IX 3 LAY e SR I R A 2 - SRR EE RO AR UK A — R L
KT YW ERI AR T L Y S0s , (e SR WO 28 3% Sk IR i A g BLR Y
pH {E2 AR R AL R A 23 A B, pH B2 Al 23 B3 o S i) BE AL M RN 2R ) e i A S MRUARL B 9 A
KA R pH (E R BRI 2 5 B0 FE YA A R SR A R O AL Ty, k2P B A
ZREPERIAE P RS R T HE— 2D I3 - MR B pH X b 2 R RIAE 7 1 (8 BRI

Yyh Z BEVE RN A 7 7 5 AR T S DA O, RORUEE K SRR 7 (A A S Bl i A 2 R e R AL A
TR, G FE B R R RS AR K B B B W IEAH OC T Shannon-Wiener $8 % 5 4 141 &2 i
FAEASE , ANPP DU 5 47 2oyl FE FIAR [k d 24 1 0 285 A IE AR G (181 4) | U6 U PR 17 DR g 2 e AB )
VEARFAE DS AT AR, 5 EA PSR AE R BT  XT RS  TERFSE X Y K S AR R
TERISEORFR . BRIV A I, — D T, BRAE 1 R st A K BT Re AR /K IR o) — Dy i, s 1 L3 AR
SRV AR S B T R IR P MRCICR T T | R R AR A T S B, A LT
SR T, S DR 2 b AR PN AR 7 RS TR, Al oAy A PR i 2 e 74 e 7 e i b 2 A 1
HAE " IR R E IR (181 6) o

(ELASTE BR300 AR XS I PR SO A7 — 5 A 4, RIS R ) 22 S R XA P A K R A ™ AR
SR o BREFAKAE b, [ K A% JR) ) 728 At 23 52 W R 1) AR KRR, AT 52 W ) e 22 A 0 A 2 7 ) ) A2 4k
Swemmer SRR B, o T T R RO A=K 2 A A R VBSOS R K B AR AR 5 B S
MR T EFEK A, JUHIE R RRARRE T 5N AR CFHE N, b T M A 285 28 S8 A VG 55 P RO e A2 A 1 A
e R T 5 i A AR T T 5 A ) A B AR T S BOR A 7 TR S3 A O
PR A i Sl B RE SRR, D't i 5k B R PR A | ke o ] S 2 1 B R ol 52 75 19 AL e v ) A A 4L, DA

SRR ZREE R AR = 17 TR B3k s ARBIETE TR B X AT REAE — i R R T 2 43
SR 7 R AL ) TR A AR BRI B, AR FEAE DTS HITRA | WIS TE AR ) A B P AR5 DA A LA
FHEIRZME 3308 S A B A SRR PR AR 77 TR A A BB L, RIS A b BT I )7 9 bR ifEge—
3 SR ISR AT 5T, DL AR 0 DR Mo AR P R A 7 g R GO 2R ) HEAf B
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