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Respon se of biodiver sity and productivity to smulated rainfall on
an alpine Kobresia humilis m eadow

WAN G Chang-ting' ;- WAN G Qi-ji*" s SHEN Zhen-xi*,JN G Zeng-chun',WAN GW en-ying®
(1Northwest Plateau Institute of Biology, Chinese A cadeny of Sciences, X ining 810001, China ;2 Q inghai Nomal U niversity,
Xining 810008, China)

Abstract Field controlled expement was used to exam ine response of biodiversity and productivity to sim-
ulated rainfall changes in an alpine K obresia hum ilismeadow. T he results indicated that 1) T he diversity in-
dex (H) and evenness index (J) of plant community increased by Q 188 and @ 011 Q 735 and Q 076 regpec-
tively over the control plot in the 20% and 40% rainfall supply increased plots in the grow ing seaon of
plants (June), T he diversity index (H) and evenness index (J) of plant comm unity increased by Q 409 and
Q 07 over the control plot in the 20% rainfall supply increased plot in the grow ing season of plants (July).

2) Grasses T here is no significantly different (P> Q 05) betw een 20% rainfall supply increased plots and
oontrol plot of below -ground biom asses; significantly different (P< Q 05) betw een 20% rainfall supply in-
creased plots and control plot of above-ground biomasses, from thisw e can say that excessive precipitation
would restrain grow th of grasses Forbs :50% rainfall supply decreased plots and control plots of above-
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ground biomasses show significantly different (P < Q 05), regponse of above-biomasses to rainfall supply
decreased is sensitive Sedges no significantly different of Sedges biomass to rainfall supply increased or de-
creased 3) The below -ground biomassof 0 10 an 0 30 an il layer and total biomassw ere higher at
20% smulated rainfall supply increased The proportion of below-ground biomass and above-ground
biomassw as higher the ending grow ing season asw ell as total biom ass; below -ground biom ass and above-
ground biomassw ere higher than other treatment plots at 20% smulated rainfall supply in July A ugust
Septem ber.

Key words :simulated rainfall alpine K obresia hum ilismeadow biodiversity productivity
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Table 1 The changesof the diversity index (H) and evenness index (J) of plant community
of K obresia humilismeadow in different treatment
ob A B C D E
serve
tme Hab ch Hab Jd:l Hab ch Hab ch Hd) ch
June 5 881 1 668 5 927 1726 6 068 1 746 6 615 1 832 5 880 1735
July 6 308 1 837 6 324 1 793 6 931 1 853 6 211 1 792 6 282 1 783
A ugust 6 812 1 873 6 981 1 880 6 252 1773 6 838 1 908 6 580 1 749
Septanber 5 977 1 709 6 089 1 757 6 169 1 780 7 035 1934 5 800 1722
A verage value 6 245 1772 6 330 1 789 & 355 1 785 G 675 1 867 6 136 1 750
A E : 50% , 25% , 20% , 40% , . P<Q

05(H ab J cd ) -
Notes :Simulated rainfall supply decreased by 50% smulated rainfall supply decreased by 25% smulated rainfall supply increased by
20% smulated rainfall supply increased by 40% control D ifferent letters in one colunn means significant at @ 05 probability level

40% ) H 2 ) 20%
N (6 615) (1 832) (P
(3 88) (1 746) (P<Q 05) . > Q 05), 40%
20% , H J ) 37 87,
(6 931) (1 853) . , (P<Q05) .
, H J ) )
( ) , : , (stipa
(4] aliena) (Festuca ovina) Cs
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A 190 77+ 46 91 b 61 42+ 45 42 176 21+ 79 07 b
214 46+ 33 38b 75 91+ 66 80 227 28+ 81 76a 3
289 57+ 97 46a 77 73+ 60 13 226 77+ 62 0 a eb 1900
226 10+ 34 67 b 73 74+ 66 77 243 81+ 87 94 a
263 97+ 84 24a 58 42+ 56 96 212 32+ 85 52 a

) ) (P> 0Q 05) . ,0 10an 0 30anm
20% )
20%
H , ,
2 0 10an ( 3).
Table 2 The above-ground biomass in ™ 2600 -
different plant groups (g/m?) . 2500 |
7' 2400
Treat- Grasses Sedges Forbs g 2300
ments S 2200 _

rou
v B o8

mO O

,P< Q05 .
Note Different letters in one column means significant at @ 05
probability level A E see table 1

1 0 30an
Fig 1 Changing regulation of below -ground
biomassat 0 30 an il layer

’ ’

" i i i
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. 2 0 10anm

23 Fig 2 Changing regulation of below -ground
12 , 0 10an 0 30 an biomassat 0 10 an il layer

3
Table 3 Dynanicsof the below -ground biomass of K obresia humilismeadow in different treatments (g/m?)

M onth L ayer A B c D E

July 0 10 an 1330 24 1526 56 1611 68 1566 72 1117 44

A ugust 0 10an 161Q 24 1455 84 1984 32 1973 76 2031 68

September 0 10an 2969 60 3086 24 3297. 92 3159 20 2953 76

A verage 0 10 an 1970 03 2022 88 2297 97 2233 23 2034 29

July 0 30an 147Q 88 1648 00 1767 52 1704 16 1246 56

A ugust 0 30an 1688 16 1549 76 211Q 56 206Q 00 2123 36

September 0 30an 3202 56 3355 20 3573 92 3378 40 3185 60

A verage 0 30an 2120 53 2184 32 2484 00 2380 85 2185 17
A E seetablel, -Note Among treatments no significant different

24
’ b 4 ’
’ ’ ’
, , ; 50% 8 52

N P . 25% 8§ 40 2000 7 90
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40% 8 37 8 63. 20% , ,
,» 7 89 , ,
1767 52 611 18;211Q 56 884 53;3573 92
452 21, . , ,
[19]
b
4
Table 4 Dynamicsof below -ground and above-ground biomass of K obresia humilismeadow in different treatments
(g/m?)
Below -ground A bove-ground Total
M onth T reatments biom ass biom ass biom ass Below A bove
A 1470 88 391 09 1861 97 ab 376
B 1648 00 487 92 2135 92 ab 3 38
July C 1767 52 611 18 2378 70 b 2 89
D 1704 16 52Q 53 2224 69 ab 327
E 1246 56 586 94 1833 50 a 212
A 1688 16 647 01 2335 17 ab 261
B 1549 76 775 86 2325 62 ab 2 00
A ugust C 2110 56 884 53 2995 09 b 2 39
D 2060 00 809 60 28692 60 ab 254
E 2123 36 804 30 2927 66 a 2 64
A 3202 56 376 08 3578 64 ab 8 52
B 3355 20 399 68 3754 88 ab 8 40
September C 3573 92 452 21 4026 13 b 7 90
D 3378 40 403 47 3781 87 ab 8 37
E 3185 60 369 12 3554 72 a 8 63

,P< Q 05 Note Different letters in one colunnmeans significant at @ 05 probability level There is

no below-biomass in June,no results A E see table 1
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