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Effects of a 5-yearsm m ic Tanperature Increase to the structure and
productivity of kobresia humilis m eadow

L 1'Ying-nian, ZHAO L iang, ZHAO Xin-quan, ZHOU Hua-kun
(Institute of Biology of Northw estern Plateau, Chinese A cademy of Science, X ining, Q inghai Province 810001, China)

Abstract: A mimic 5-year temperature increased in a greenhouse raised the il tenperature of 10 and 20 an
depth 1 86 higher than that in the open, the 10 and 20 an above ground air tenperature 1 15 higher, and
the il surface teanperature 1 87  higher than that in the open regectively, The extent of tenperature in-
crease w as generally greater in the early plant grow ing season than in the later stage and theplantw ithering pe-
riod. The result show ed that in the first fav yearsof the 5-year experiment, the yearly biomassfrom the green-
house isw eightier than that of the control in the open. How ever , after the 5-year period , the yearly biomass
form the greenhouse decreased and becam e less than of the control. Though higher temperature increased the
number of grass gecies, prevented w eeds from teaming the land , and apparently extended the plant grow ing
period, and raised the biomass , the heat accelerated the grow th and maturing of plants, thus shortening the
grow ing period actually . M oreover, the glassof the greenhouse retarded the fluctuation of temperature of day-
time and the night time, and restricted the accumulation of dry matter. all this leads to the decrease of biomass
in the greenhouse. The micro-climatic change of =il structurew hich also changes the structure of the plant
gecies and leads to the gecies succession process Consequently , globalwam ing not only affects the plant pro-
ductivity , but the succession of plant types aswell

Key words Grassland science; M imic air tenperature increase; Kobresia humilismeadow; Greenhouse, Com-
munity structure
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Table 1 Variation of air and soil tenperature within and outside chamber during plant growing season
4 5 6 7 8 9
M onth Apr. M ay Jun Jul A ug Sep. A verage
10 an w ithin chamber 6 52 7 29 12 23 14 61 13 36 10 63 17
A ir temp. of 10 an Outside chamber 5 17 6 07 10 84 13 60 12 18 9 52 9 58
above ground D ifference 135 122 139 101 118 111 119
20 an w ithin chamber 5 87 7 32 12 40 14 25 12 81 10 25 10 50
A ir tamp. of 20 an Outside chanber 4 81 6 20 11 20 13 20 11 57 925 9 39
above ground D ifference 1 06 112 120 105 124 1 00 111
0 an w ithin chamber 10 89 11 60 14 32 16 82 14 98 12 47 13 55
Soil tenp. of 0 an Outside chamber 9 10 9 80 12 94 14 32 13 13 10 65 11 68
above ground D ifference 179 180 138 2 50 185 182 187
10 an w ithin chamber 6 12 6 16 11 14 14 50 13 79 11 83 10 58
Soil temp. of 10 an Outside chanber 3 85 374 9 07 12 76 12 52 10 37 871
above ground Difference 227 2 42 207 174 127 1 46 187
20 an w ithin chamber 376 4 96 10 23 13 48 13 16 11 50 9 50
Soil tenp. of 20 an Outside chanber 130 2 63 8 10 11 96 11 94 10 16 7. 66
above ground D ifference 2 46 2 33 213 152 122 134 184
5 39 21
Table 2 Plant geciesw ithin and outside chamber 46% ,
. Inner Outside
Speciesof plant chamber  chamber '
K obresia humiilis 1 it H , ,
Scirpus distigmaticus # H
E lymus nutans Ht itk !
Stipa aliena i it H# ,
Festuca rubra 1 it H
Poa alpigena 1 H
K oeleria cristata Ht Ht
Saussurea superba # ﬁﬁ ’
A ster f laccidus H ,
P tilagrostis concinna HH H
L eontgpodium nanum H ! !
A naphalis lacteal t ,
Taraxacum mongolicum Ht H+
Gueldenstaedtia diversif olia # H
A stragalus polycladus Ht ( )
Oxytrapis coeruled H
L ancea tibetica Ht H
Pedicularis kansuensis #
Potentilla nivea Tt it !
Potentilla anserine Ht H
Potentilla bif urca H+
Thalictrum alpinum H + 222
Ranunculus pulchellus + HHt , 2002 443 74
Gentiana f arreri + H 2 2
Gentiana stram inea H #t g/m ) (486 24 gﬁn ) 9 8%, 1998
Gentiangpsis paludosa H ( 1) , ,
M orina chinensis H
N otopterygium f orbesii 1 , 25an
Viola philippica it
T rigonella ruthenica i it Ht X 25am ’ ! 25an x 25
Polygonum viviparum 1 an , ,
Polygonum sibiricum 1
Parnassia trinervis + 50 anx 50 an
Euphrasia tatarica Ht it
Carex moorcrd tii H '
Elymus sibiricus # =20 ,
K obresia rcy'leaba >0 > 5
Glaux maritime it
Iris goniocarpa # 1 , 4 22 9 12
Speceis 21 39
, 134 d 20 an
Note + a great lot; # a lot; much; #
rare + very rare 6 ) 20 an
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