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Characteristics of the Seed Bank of Sophora moorcroftiana

Population in the Middle Reach of Yarlung Zangbo River Tibet
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Abstract Sophora moorcroftiana an endemic shrub in Tibet colonizes the terraces lower slopes and sand dunes
in the middle reach of the Yarlung Zangbo River.

The soil seed bank characteristics of Sophora moorcroftiana in the middle reach of the Yarlung Zangbo
River were discussed in this paper. The objectives are 1 to reveal the variations of soil seed banks among
different regions different plots and different sub-plots 2 to determine the influences of wind force
floodwater gravity and cutting on seed dispersal seed distribution and soil seed bank density.

The sampling sites in different regions for soil seed bank measurements located on terraces with out sand
burial and cutting in Nangxian Gyaca Zhanang Qixii Xigaze and Xaitongmin. Sampling sites were selected
after a careful survey on land surface features at Gyangdang which locates in the wide Xigaze valley of the
Yarlung Zangbo River. In these sampling sites one plot without disturbances of wind flooding and gravity one
plot with only disturbance of wind one plot with only disturbance of flooding and one plot with only disturbance

of gravity were set up. Then each plot was subdivided into many 20cm X 20cm sub-plots used for soil seed bank
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measurement. At Gyangdang populations of Sophora moorcroftiana free from sand burial but subjected to
cutting were selected to investigate the soil seed bank density.

The analysis showed that 1 the mean density of soil seed bank of Sophora moorcroftiana populations in
the middle reach of the Yarlung Zangbo River ranged from 6.8 to 25.2 grain m®> 2 differences in seed bank
densities existed between different regions with an interval bigger than 100km different plots with an interval
bigger than 100m and different continuously arranged 20cm X 20cm plots. The difference between different
regions was about 4 times and that between different plots 3 times. The difference between the 20cm X 20cm
sub-plots was evident. Of the 900 sub-plots the plots with seed density of 0 grains m*> 25 grains m® 50
grains m®> 75 grains m® 100 grains m* and more than 125 grains m> accounted for 63% 26% 8% 2%
1% less than 1% of the total respectively. Calculation of the components of variation however showed that
despite significant hetergeneity at these larger scales most variation >70% in seed density was associated with
the smallest spatial scale of sampling between replicate core samples in each plot. Variability among sampling
plots and among areas contributed around 3% and 21% of the variation respectively. Considering the vertical
distribution 70% of the total seeds distributed on the surface 17.9% in the layer of 0~2 cm and 1.9% in the
layer of 2~5 em. If not disturbed by wind gravity and water flow 85% of the total 20 ecm X 20 em sub-plots
had seed. Seed dispersal distance by wind was about 6m and that by gravity about 10m. The dispersal distance by
water flow was different and closely related to the landforms and the carrying capacity of flowing water. Seeds
carried away by gravity or wind might be carried away again by water thus there was a secondary dispersal of
seeds in the research area.

In the natural population the density of soil seed bank reached at its peak at the age of 8 years and then
declined with the age. Improper cutting of wood-fuel reduced the production of seed and as a result reduced the
density of seed bank too. Well-regulated cutting such as rotation should be promoted in order to maintain the
stability of seed bank. The rotation period was around 8 years.
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Table 1 Growth status of Sophora moorcroftiana at the study areas
m C mm 100m® m cm Bas:In
Site Elevation Mean Ar.mual Populg}tion Height Length of bud  diameter
temperature  rainfall density

Nangxian 3139 8.2 600 2349.2  68.3+18 20.3t4.0 2.60+0.25

Gyaca 3210 8.0 490 44+14.6 55.7+6.6 18.2+t1.1 2.00£0.20

Zhanang 3588 7.8 420 74%21.7  30.8%3.6 11.9+1.8 0.83%0.10

Qiixil 3626 7.4 440 82+20.8 60.4+4.5 29.3£5.1 0.75£0.04

Xigaze 3820 6.3 420 98+16.0 21.5+1.9 5.6+1.3 0.72£0.12
Xaitongmoin 3925 5.8 400 104 +39.3 35.9+5.8 19.6%£6.7 0.73£0.05
<5°
<5
<5°
>25°
1 SmX5m
10a
20em X 20em X Sem SmX 5m 625
30 20cm X 20cm X Sem 0~2cm 2~5cm
10m 10a
SmX13m 3m 20cm X 20cm X Sem
1625
10m X 18m 3m 20cm X 20cm X Sem
4500 30°
4 20m 20cm X 20cm X Sem 400

41 10m X< 10m
5
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Micro-Origin 5.0 ANOVA
Micro-Excel
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Table 2 Description statistics of seed bank density and significance test by ANOVA at the different scale
a Df SS MS F p Fai. 0.05
Area 5 13072 2614 1.40 <0.001 1.22
Sample sites 24 92947 3864 5.87 <0.001 2.23
Sample plot 870 331302 380 <0.001
b O] 0] ® ] ® ©
6.8£3.4 25.2+ 8.4 10.2+2.5 18.0+2.5 12.3+£2.3 9.0+3.9
c 4.2+11.5 20.0+26.6 13.3£19.4 17.5£20.9 12.5+21.5 8.3+2.5

4.2£11.5 20.0£17.9 10.0+14.1 19.2£27.
12.5£29.9 22.5+£25.7 11.7£14.3 14.2£33.
6.7£14.6 23.3£36.5 6.7£11.2 18.3£28.
5.8114.2 40.0£34.5 9.2+15.4 20.8£23.

8.3+£13.7 11.7£3.5
13.3£21.5 14.2£2.6
14.2£19.3 5.0x1.9
13.3£17.0 5.8%1.2

~N O W

a Different factors b Seed bank density of Sophoramoorcro ftiana at the different area ¢ Seed bank density of Sophora
moorcroftiana at the different sample sites (DXaitong moin @Xigaze @Qiixii @Zhanang @ Gyaca ©Nangxian
2.2
70.2% 0~2cm
17.9% 2~5cm 11.9% Scm 3
2.3

20m
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Fig.1 Seed bank density at different distance from seed Fig. 2 Distribution frequency of density of seed bank
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