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(0~ 2 an,2~ 5 an, 5~ 10 an) . 830~ 1245 *m ° (5
10 (4 (210N, 112°34 E)
mm)  75(0-21 mm) [, 12 R~ 157 *m *
o -2
, (2316 E, 104°24 N) 84~ 108 *m (3 345~ 29
945 em” 1M (0~ 10 an)
( 1)
( , ,
Wil ( Ducan) Ter Heerdt "
CV= S/x, s , X 33~ 88% ,
2
21 [ 15,16]
s 10 ecmX 10 an X 10 cm 40. 9
~ 149.3 ( 10 em ,
-2
4090~ 14930 °*m
(25°09 ~ 25 20N, 107°52 ~ 10825 E) 2.2
(0~ 20 em)
1 (10 emx 10 em* 10 em , n=10)
Table 1 Seeds (10 anX 10 emX 10 cm unit, n= 10) buried i the different sois that covered with three kinds of vegetation
and their life forms in karst upland
. . . . cv
Location Vegetaton types Herb Shrub Tree Liana Total Min Max
A F 46 3° 24 04 0.2 49 3* 20 105 0.58
S 38 4% 14 02 0.9 40 9¢ 22 57 0.27
G 70.3b 11 04 0.9 n P 46 122 0.37
B F 100 8 15. 5 04 2.8 119. 52 70 205 0.35
S 103 6. 6 0 b 109. 6% 37 247 0.64
G 66.9 Lo 0 Ob 6. 39 116 0.38
C F 12. 12 255 1.22 0.5 149. 3¢ 50 464 0.82
S 28 8 10 1 0b 0.1 39. (O 24 56 0.30
G 43 9 12 6 0b 0.1 5.2 27 106 0.49
A verage F 89 7= 4. 5 0.7~ 1.20 1062
S 56 7 6.0 0.1 0.3 6.2
G 60. 2 4.9 0.1° 0.3 6. ¢
F: Secondary forest; S: Scrub; G: Grass land; Min: Minimum; Max: Maximum ; C V: Coefficient of

variation
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Fig 1 Variation of sceds identified at soil sanples of different vegetation types in karst area
2 1 2
, 10
2.3
( 1) ; ( 3).2~
5 cm 0~ 2 an 31% ~ 61%
49%; 5~ 10 cm 2~ 5cm 25% ~
51%, 38%
, (
( Cluster) 46%  29%), (51%
17, 18 1191 39%), (57%  48%)
3 (lem ,10 emx 10 em )

Table 3 Average seeds dersity ( Seeds of 10 em* 10 an soil with 1 an depth, n= 10) of each soil depth fraction of soil seed banks of
different kars degraded vegetation types

Average seeds density 0.M

Location Vegetaton types O~ 2 em 2~5 5~ 10 em Average %
A Secondary forest 938 45 R 4.93 1177
Scrub 8.65 35 2. 62 4.09 11 26
Grass land 137 82 4. 14 7.27 7.09
B Secondary forest 19 6 12 46 8 58 11.95 17.73
Scrub 20 85 13 76 5.3 10.96 6.31
Grass land 16 35 538 3.2 6.8 6.07
C Secondary forest 27.2 1423 10. 44 14.93 18 07
Scrub 8.55 336 2.3 3.9 9.27
Grass land 1532 4 46 2.4 5.62 9.29

0. M: Soil organic matter



710

21

30%, ,

, ,0~ 10

(References) :

[ 1] Shaw P J. A. Role of seed bank substrates in the revegetation of fly ash
and gypsum in the United Kingdan [ J]. Restoration Ecology, 19%. 4
(1): 61~ 70.

[2] WijdevenS M J, Kuzee M E. Seed availability as a limiting factor in for-
est recovery processes in Costa Rica[ J]. Restaation Ecology, 2000.8
(4), 414~ 424,

[ 3] PENG Jing, LI Xu-guang, DONG Ming, et al.. Soil seed banks of sub-
tropical evergreen broadleaved fore¢ on Simian Mountain, Chongqing
[J]. Acta phytoeologica Sinica, 2000. 24(2): 209~ 214.[ s

s , . [J].
. 2000. 24(2): 209~ 214. |

[ 4] Kebrom T, Tesfaye B. The wle of wil seed banks in the rehabilitation of
degraded hillslopes n Southem Welb, Ethiopn[J]. Bioropica, 2000.
32(1):2332

[ 5] YANG Y uve-jun,SUN Xiang-yang. Forest s0il seed bank and natural re-
generation| J]. Chinesejournal f applied ecolagy, 2001. 12(2): 304~
308. [ R . [J].

.2001. 12(2) 304-308. ]

[ 6] Femer M. Seed: the ecobgy of regeneration in plant community. UK:
C. A. B. Intemational, 1992. 211~ 235.

[ 7] Baskin C C, Baskin M J. Seeds: Ecology, Biogeography, and evolution
of domancy and germination. USA: A cademic Press. 198.133~ 162.

[ 8] LIU Jming. Study on the seed bank of Maolan karst funnel fores[J].
Journdl o Southwest Agricultural Unwersity, 1999.25(5): 466~ 472.
[ . [J].

, 1999, 25(5)466~ 472. |

[9] LIU J+ming. The seed bank of forest community at the pinnacles of
Maolan kargt hilly area in Guzhou. Forest research, 2000. 13(1): 4~
0. [
[J]. ,2000.13(1) 44~ 50. ]

[10] Editorial Commitee of Vegetation China. Vegetation China| M]. Bet
jing: Science publisher. 1983. [
[M]. : . 1983, ]

[ 11] Chang E R, Jefferies R L, Carleton T J. Relationship between vege a
tion and soil seed banks in an ardic coasal marsh. Jownal  Fcology,
2001. 89: 367~ 384.

[ 12] Ter Heerdt G N J, Verweij G L, Berker R M, & a. An improved
mehod for seed-bank analysis: seedling energence after removing the
soil by sieving[ J]. Founctional Ecology, 1996. 10: 144~ 151.

[13] HUANG Zhong liang, KONG G. ue-hui, WEI Ping, et al. A sudy on
the il seed banks at the different succession sages of south subtropical
forests[ J]. Jounal  wropical and subtrgpical botany, 1996. 4(4): 42
~ 49 | s s

[J1. , 1996. 4(4) :
42~ 49.]

[ 14] CAO Ming, TANG Yong, ZHANG Jiar-hou, et al.. Storage and domi-
nants in s0il seed banks under the tropical forests of Xishuanghbamal J] .
Acta Botanica Yunnanica, 197. 19(2): 177~ 18. | s s
[J]. , 197.19(2) : 177~ 183. ]

[15] Granstim, A. Seed bank at sik open and afforested heathland sites in
southem Sweden. Journd o Applied Ecology, 1988. 25:297~ 306.

[16] Hyatt, L. A.& B. B. Casper. Seed bank formation during early see-
ondary succession in a temperate deciduous forest. Jowrna o Ecology,
2000. 88:516~ 527.

[17] Thompson K. Small scale heterogeneity in the seed bank of an acidic
grassland. J. of Ecology, 1986. 74: 733~ 738.

[ 18] Dessaint F, Chadoeuf R, Barrals G.. Spatial pattem analysis of weed
seeds i the cultivated soil seed bank. J. Appl. Ecology, 1991. 28:
721~ 730.

[ 19] Bigwood D W, Inouye D W. Spatial pattem analysi of seed bank: An
improved method and opitimized sampling. Ecology, 1988. &: 497~
507.



Seeds and Their Distribution in the Soils of Karst Upland
in Eastern Yunnan

SHEN Youxin', ZHANG Ping*, CAI Guangli?, CHEN Sheng-guo® and JIANG jie?
(1. Xishuangbanna Tropical Batonic Garden, (CAS, Kunming, 650223
2 Agriculture School of Wenshan Prdecture, Wenshan, Yunnan)

Abstract: Seeds are the potential populations of plant. Using germination method after washing soil samples through a
fine and a course sieve, soil seeds were studied for 3 kinds of soils covered with various vegetations at 3 karst locations in
Eastern Yunnan. The results showed that there were abundant seeds stored in soils. There were 40. 9~ 149. 3 seeds for
each of 10 emX 10 emx 10 an soil unit which were much higher than that of karst soils in Guizhou and that of forest
soils of Guangdong at the same latitude. Generally, seed density of secondary forest soil was higher than that of grass-
land. There was no any regular trend between seeds of scrub soils and that of grassland. Most of seeds were herbacious,
shrub seeds came next, tree and liana were rare. Seeds were unevenly distributed horizontally at all the soils across the
vegetation types and locations. Seeds density was dropped down vertically with a slow rate in the soil of secondary forest.
The physical characteristics of soil might coniribute to this difference of vertical drop rate. Higher organic matter made the

soll less compad and easier for seeds to move into deep soil.

Key words: karst; seeds in the soils; horizontal distribution; vertical distribution



