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Abstract: Changes in plant species diversity along an altitudinal gradient and the relationship between bio-
diversity and productivity are important issues in ecology, which have not been addressed fully. To clarify the
patterns of species diversity and above-ground biomass along an altitudinal gradient in alpine meadows, two
representative mountains in Qinghai-Tibet Plateau were chosen as study subjects: Laji Mountain (36°21' N,
101°27" E) in Guide County, Hainan Tibetan Autonomous Prefecture and Junmuchang Mountain (34°22' N,
100°30" E) in Magqin County, Golog Tibetan Autonomous Prefecture. Plant height, coverage, above-ground
biomass, and species diversity with altitude change were investigated. We found that the patterns of
above-ground biomass and species diversity along an altitudinal gradient in the two mountain transects are
consistent. With an increase in altitude, the above-ground biomass decreased linearly; Shannon-Wiener in-
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dex, Simpson index and species richness present hump-shaped distributions, with the maximum value found
in the middle altitudinal gradient, while the Pielou index increased regularly in a straight line with an increase
in altitude. Combined with the present data for the alpine meadows in the Qinghai-Tibet Plateau, we found
that species richness shows a hump-shaped curve with the increase in altitude, with the pattern first increas-
ing and then decreased. It may exhibit the universal law of the species distribution in Qinghai-Tibet Plateau.
The relationship between above-ground biomass and species diversity in the two mountain transects also ap-
peared uniform: above-ground biomass linearly decreased with increased in Shannon-Wiener index, Simpson
index and Pielou index, but it was not associated with species richness. Integrating all data from the two
mountain transects, we found that the above-ground biomass was not related to Shannon-Wiener and Simp-
son indices, however it increases linearly with increases in species richness. Based on the research data in the
Qinghai-Tibet Plateau, we found the relationship between above-ground biomass and species richness pre-
sented an “S” curve (logistic model).
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Mountain, Maqin County (b)



455

4
SR I Laji Mountain, Guide County b B ZBE1E Junmuchang Mountain, Maqin County
w 271 a % e
& <
E £29
5] o)
kg 5
= =
< & 28
=} =}
£ 25} g
2 £ 2
n ©n y=—131E-5x"+0.11x—-231.56
ﬁ 2a ﬁ - R =057
5 5
=1 =1
R R3]
RN y=—152B-6x2+ 1.13E-2x - 18.66 =26
=] g =}
2 R*=036 g
g g
= =
22 ! ! ! » 25 | |
3300 3400 3500 3600 3700 3800 3900 4000 4100 4150 4200 4250 4300
092 - p 4K Elevation (m) 0.94 - ¢ 4K Elevation (m)
0.90 -
% -GE 092 -
E g
= 088 g
2 2090 -
& £
£ 0586 . y=—1.21E-6x>+ 1.04E-2x — 21.45
o 320388 | R*=0.72
Ead
£ 0.84 - y=—1.78E-7x2 + 1.36E-3x — 1.70 ;
7] (=9
o) R*=0.67 £
£ : £ 086
@» 082 - el
0.80 L L ! L L ] 0.84
3300 3400 3500 3600 3700 3800 3900 4000 4100 4150 4200 4250 4300
19 - #34) Elevation (m) 21 il ##K Elevation (m)
26 )
2 18 - ]
8 2
< 5 25
% L %
& 5 24
2 2
wn 2]
26 - ‘ 23
;E y=—291E-5x2+0.21x - 366.22 iﬁ
&= RE=054 | = 22¢ y=—2.78E—4x? +2.32x — 481530
S5 - ¥ R*=0.50
21 + .
14 L Il Il L L 20 L I}
3300 3400 3500 3600 3700 3800 3900 4000 4100 4150 4200 4250 4300
092 - 4 1K Elevation (m) 094 - 4R Elevation (m)
0.90 092
X )= i, x
3 y=0.51+9.60E-5x 5000 |- 7
£ 0.88 - R*=035 £
2 N .
o o 0.88 |
% 0.86 &
il = 0.86
g yz Y- . y=-115+483E-4x
3 084 | 3 L
2 =R . R=049
& =
082 082 |
0.80 I I I I I 0.80 | |
3300 3400 3500 3600 3700 3800 3900 4000 4100 4150 4200 4250 4300
3K Elevation (m) K Elevation (m)
2 (a d (e h) ( + )

Fig. 2 Changes of species diversity along an altitudinal gradient in Laji Mountain, Guide County (a to d) and Junmuchang Moun-

tain, Maqin County (e to h) (mean + SE)
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