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Fig. 1  The observation of P. verticillata’ s growth and development period
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Table 1  The horizontal distribution of P. verticillata L and P. verticillata L’ s seeds

- s HAl A+ . i I =)L o AR
it g e SR e )
% Hi B/ ki /% /(#k/m?) /em /(g/m*)
1 56 548 +9 325 618 +£759 57 166 =10 084 46. 8 109. 4 20. 07 92. 61
1 17 919 +4 465 930 +326 18 849 +4 791 18.4 79.6 17.59 45. 06
i} 5 629 +866 979 £213 6 608 £1 079 17.4 10 23.75 90. 39
v 2 967 230 2 257 +£486 5224 +716 11.2 2.4 24.42 43.17
\Y% 1 030 =541 1 392 +604 2422 +1 145 0 0 0 0

T TR LR L omg 1 2ORMERT 2, B R 6 m; SRR 3, BRI 11 m IV 2ORIERT 4, iR
16 m; VFGRBEHE S, BT 21 m,
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Table 2 The vertical distribution of P. verticillata’ s seeds in different soil types

) 0~2 cm 2~6 cm 6~10 cm
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Wt 7370+2301 2857 +1 552 260 +161 70 =64 30 £18 25 £12
et 16 941 +5 877 260 +78 40 =33 57 +23 0 0
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HE 67 65 1261 +144 0 22+8 0 0
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Table 3 Correlation coefficient of soil seed bank and aboveground vegetation and diversity index
i H HOGEM TR bR TR S WE ®RE MEAEYE ZHMEEC Simpson K
SRR -0.657

T 0.954* -0.627
I 0.912* -0.714  0.856
s 0.230 0. 044 0.491 0.214
o 1 0. 594 -0.512  0.800 0.486 0.778
ZREPESE R -0.288 0. 162 -0.071 -0.036 0.700 0.290
Simpson $5%k 0.724 -0.341  0.567 0.457 -0.286  0.136 -0.848
850 B A 5L -0.548 0.125 -0.412 -0.213 0.288 -0. 064 0.879 * -0.961 **

T s FR P<0.01; = 5 P<0.05, T,
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Fig. 2 Effect of soil water content on the number of inflorescence and seed
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Fig. 3 Effect of temperature treatment on seed germination rate and index of P. verticilata
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Table 4  Correlation coefficient of soil seed bank and soil factors

i H +HEkE O AHUR HRE B0y R pH {H HL 5 B
DT ¢ 0.988 ** 0.382 -0.408  -0.060 0. 468 -0.103 0.178 -0.610
HoAbF %5 -0.639 -0.407 0.554 -0.493 0. 089 -0.260  -0.628 0.023
B 0.981** 0. 630 -0.143 0.078 0. 427 -0.347  -0.043  -0.481
B 0. 862 0.284 -0.500  -0.173 0. 083 0. 137 0.296 -0. 690
=S 0.326 0. 810 0.737 0. 088 0. 020 -0.813  -0.785  -0.080

Hi A 0. 693 0.970 ** 0. 350 0. 491 0.223 -0.676 -0.341 0. 040
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Studies on Characteristics of Soil Seed Bank of
Pedicularis verticilata Community

LIU Yan-yan', HU Yu-kun', WANG Xin®, GONG Yan-ming'”, LI Kai-hui'
(1. Xinjiang Institute of Ecology and Geography, CAS, Urumqi 830011, China;
2. Xinjiang Branch of Chinese Academy of Sciences, Urumqi 830011, China;
3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Pedicularis verticilata has already become an intrusion species on Bayanbulak grassland
with the biological characteristics of small and excessive seed. In order to control its expansion ef-
fectively, the distribution characteristics and the relation with habitats of P. wverticilata were stud-
ied by field vegetable investigation and laboratory testing analysis. We studied the characteristics
of horizontal distribution on soil moisture gradient and the characteristics of vertical distribution
under the conditions of different soil types by counting method. Constant temperature and varying
temperature treatment methods were used from laboratory germination, P. verticilata’ s seed germi-
nation response to temperature was analyzed. Correlation analysis was used to analyze the relation-
ship between P. verticilata’ s seed bank and plant diversity and other soil factors. The result
shows that; 1) Soil water content is the main influencing factor for P. verticilata seed’ s horizontal
distribution. The order of vertical distribution of the seed is litter layer > humus layer > subsoil
layer, the amount of seed difference was remarkable between each layer. 2) The amount of seed
has a significant positive correlation with P. verticilata’ s density and coverage, but has little cor-
relation with other plants. 3) Regarding reproduction and growth, soil water content is the limit-
ing factor. The number of inflorescence and the amount of seed reached maximum when soil water
content is 0. 25, and no seed will be reproduced seed when soil water content exceeded P. vertici-
lata’ s tolerance limitation. Varying temperature is propitious to seed germination, the last ten-day
of May and the first ten-day of June were the optimum period of germination, the germination rate
reached to 76.9% and 72.4% . 4) Soil organic matter is another main influencing factor for the
erowth and reproduction of P. wverticilata, the correlation coefficient is 0. 970 (p <0.01).

Key words: Pedicularis verticilata ; seed bank; soil water



