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Responses of Growth and Reproduction of Sophora moorcroftiana
to Altitude and Sand-Burying in Tibet
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tute ,Chinese Academy of Sciences,Lanzhou 730000.,China;2. State Key Lab of Frozen Soil Engineering .Chinese Acade-
my of Sciences,Lanzhou 73000,China). Acta Ecologica Sinica.2002.,22(1) :134~138

Abstract : Sophora moorcroftiana is an endemic shrub species in Tibet,which mainly distributes in the mid-
dle reaches area and several main tributaries’ wide valley such as Nianchu River and Lhasa River of Yalu
Tsangbo River. In order to evaluate how water-heat changing induced by plateau altitude affects the
growth and reproduction of S. moorcroftiana in Tibet Plateau,some parameters of growth and reproduction
of the natural population at a transect from 3139 m to 3925 m above sea level ,about 600 km in length,a-
long the Yalu Tsangbo River were investigated. Also the relationships between the depth of sand-burying
and some parameters of growth and reproduction of S.moorcroftiana respectively,were investigated to de-
termine how S. moorcroftiana responses to sand-burying. The results are suggested as follows:

In the middle reaches area,with an elevation of 3000 m over,of Yalu Tsangbo River.the rainfall de-
creases with elevation increasing , which is different with typical mountains where rainfall increases with el-
evation increasing ;mean annual air temperature reduces at a rate of 0. 25 C per one hundred meter,whereas
it reduces at a rate of 0. 5~0. 65 C per one hundred meter with elevation increasing at typical mountains
when elevation is 3000 m over.

The population density increases and the basal diameter declines with altitude increasing. However,the
height, length of new bud, density of seed bank.,weight of one thousand seeds, density of seedling and
sprouting do not obviously increase or decrease with altitude increasing.

S. moorcroftiana reproduces by means of seedling under the condition that sand-burying does not oc-
cur,but tends to regenerate by means of sprouting once the sand-burying at its habitat occurs to some ex-
tent. However it does not adjust their reproduction to response to the change of altitude that may set off
change of rainfall and air temperature,etc. Adjustment of reproduction way maybe a major strategy of S.
moorcroftiana responsig to desertification environment.
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Table 1 Growth characteristics of Sophora moorcroftiana at the sites with different above sea level

[Qep) (mm) ) (em)

(m) ( /100m?) (m) (cm)

annual mean Annual Basal
Site Elevation Population Height  Length of bud
temperature rainfall diameter
density
Nangxian 3139 8.2 600 23+9.2 68.3+18 20.3+4.0 2.60+0.25
Gyaca 3210 8.0 490 44414. 6 55.7+6.6 18.24+1.1 2.0040.20
Zhanang 3588 7.8 420 71423.9 30.4+3.9 9.9£1.5 0.87%0.10
QuXu 3626 7.4 440 86+20.5 59.9+4.1 26.3+4.7 0.7040.04
Xigaze 3820 6.3 420 96+14.0 22.9+1.7 5.84+1.1 0.7040.12
Xaitongmoin 3925 5.8 400 1014+37. 3 35.6+5.6 19.24+6.8 0.7140.05
3.2
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Table 2 Reproduction characteristics of Sophora moor-

croftiana at the sites with different above sea level

(g) (
¢ /m?) ¢ /100m?)
Weight of

/100m?)

Density of

Site  Density of

seed bank

Density of
a thousand sprouting
seedling
seed i bud

D 9.043. ¢
L3142, 4

41.59+1.2216.84+11.6 0
3.54+1.1525.04+6.3 0
14.5+8.5 37.13+1.3419.6+£6.2 3.2+£3.1
@ 8.2+5.3 42.4240.6154.8429.8 14.0+3.1
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Fig. 1  Regression equation between depth of sand
burial and density of seedling,density of seed bank
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Table 3 Correlation coefficient matrix among population characteristics

Density of seed bank 1
Population density 0. 05 1
Density of seedling 0.59*** 0.11 1
Density of sprouting bud —0.27"" 0.13 —0.16 1
Height 0.38"**—0.33"" —0.40"**—0.15 1
Length of sprouting bud 0.38"**—0.21" 0.46***—0.13 0.83*** 1
Basal diameter 0.15 —0.70"** 0.07 —0.40*** 0.46*** 0.21 1
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