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Abstract Aims Seeds stored in soil are important for plant regeneration and ecological restoration. Seeds
are dispersed from parent plants stochastically, and this results in a non_uniform distribution of seeds across the
litter and soil. Soil samples must be collected to overcome this variation and to obtain a reasonable richness
and density of seeds. However, extracting seeds from soil is time_consuming and studying the gemination of
seeds from soil samples requires much space. Therefore, it is important to determine a reasonable sample size
for soil seed bark studies. However, the relationship between soil sampling area and seeds has rarely been ex-
plored in China.

Methods We collected 100 soil samples of 10 em % 10 an X 10 ¢cm in a Karst forest in central Yunnan.
Species and seed density were determined with the seedling emergence method after washing soil samples
through 4 and 0.21 mm mesh sieves to eliminate coarse and fine ma erials, respectively. Soil samples were
treated as quadrats and arrayed in a regular but non_contiguous grid to establish a species_area relationship.
Important findings A total of 2 536 seedlings from 69 species (7 trees, 6 shrubs and 56 herbs) emerged
from the samples. There were 3— 67 seeds from 1— 14 species in a soil sample, with an average of 23. 4 seeds
and 7. 1 species. The percentage of samples in which a species germinated ranged from 1% to 90%. The
number of total, tree, shrub and herb species had significant quadratic and logarithmic relationships with area.
The bases of total species and herb species were large and the slopes of their species area curves were steep. In
contrast, the bases for tree species and shrub species were small and showed little increase. The increase of to-
tal species leveled out at 0. 15— 0. 2m2, i.e., 15— 20 samples (10 em X 10 emX 10 em) . This study indi-
cates that 15— 20 samples with total surface area of 0. 15— 0. 2 m’ can serve as a reference for soil seed bark
studies in areas similar to this study. However, the seedling emergence method, even with the total sample
area in this study, needs to be improved or replaced to determine the sampling requirement for tree and shrub
species.
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Table 1 Number of seedlings and number of samples with seedlings of the main species anerged from 100 soil
samples collected from Karst forest in central Yunnan

Life forms Species Family Seedlings emerged Samples with seedlings
Carex soulie Cyperaceae 549 80
Herls Powzolzia sanguinea Utticaceae 547 90
FEupatorium adeng horum Composit ae 292 57
Pilea platanilora Utticaceae 170 40
Solarum nigrum Solanace ae 42 27
Emilia sonchif olia Composit ae 39 31
Senedo chrysanthemoides Composit ae 39 26
Anaphalis bulleyana Composit ae 35 28
Lysimachia christinae Primulaceae 30 9
Carex . Cyperacae 25 13
Conyza canadensis Composit ae 22 20
Laggera pterodonta Composit ae 16 11
Smilax sp. 1 Smilacaceae 15 14
Oplismenus composi tus Gramineae 15 10
Gnaphalium dffine Composit ae 14 12
Mazus pumilus Scrophulariaceae 13 2
Campesium nepdense var. lanatum Composit ae 10 10
Other herbs (38) 139 1~ 8
Shrubs Rubus parvifolius Rosaceae 237 63
Ficus tikoua Moraceae 23 18
Zanthoxylum armatum Rutaceae 15 11
Other shrubs (3) 7 1~ 3
Trees Albizia mollis Caesalpiniaceae 42 17
Ficus chapaensis Moraceae 14 14
Campinus mobegiana Corylaceae 12 5
Other trees (4) 4 1
2
§ W FA Herb
8 #K Shrub
ﬁ % 60 e ﬁ?f( Tree
Fo [ 47 Total
100 - REVAO TG ) Gl i e e
By
1 3 9
3
> S A iy
2 -
P 100 500 1000 1500 2000 2500 5000 10000
ZMER Accunulative area (cm?)
2
1

B

2

S= 11.878 8+ 0. 011 8x A— 6. 0x 107 " x A2

(F=94.2")

Fig. 1 Species area curve for sol seed hank of a Karst
forest in central Yunnan
95% s
Each point is enclosed by 95% confidence limits. The last
point to the right, representing the entire pbt, has no confidence limis be

cause there was 1o replicate quadrat



S , A (sz)
0.15~ 0.2 m’ , 15~20 10 anx 10 em ¥
10 em

3

(Hester et al., 1991; Rico Gray & Garcia Franco,

1 500~ 2 000 em”, 15~ 20
10 em X 10 am Gross (1990)
1 500~ 1 900
sz; Forcella ( 1984)
1000 an® Numata (1964) Hayashi  Numata

(1971)
400~ 600 cm’

1992) ( Ishikawa_Goto & ,
Tsuywaki, 2004) (Augusto et (Bigwood & Inouye, 1988) ,
a., 2001) ( Kebrom & Tes ,
faye, 2000) 20 30
Ridle Grime, 1989) Thompson, 1986; Bigwood & Inouye, 1988; Baskin &
y p 1ZWi y
Baskin, 1998) ,
2
’ N 1 m
(Hughes et al., 1994; Nathan et al., 2002; )
Tackenberg, 2003) 100
2 2
(D ,
10cm*x10ecm 1mX 1m )
: , 4~ 40 (2
( ) , ,
2 2 2 2
2
Table 2 Sample area and number of samples used by researchers n SW China
References Size of sanples Number of samples Sampling area Vegd ation
2 Successional series of
(19%) 100 anx 30 an 3 25000 an subtropical everygreen broad leaved forest
(2000) 40 anx 25 cm 20 20 000 an? Subtropical everygreen broad_
leaved forest
(2000) 40 anx 25 cm 40 40 000 an? Subtropical Karst forest
(2000) 50 anx 50 em 20 50 000 a? . Sublmpical:everygreen broad_
leaved forest
Primary for
(1999) 100 an x 50 an 5 25 000 an? est, secondary foret, phnted forest and agricultural
land in tropical area
Successibmal series of
1 I mx 1 4~ 1 >
(19%) m L m 0 4 10m southem subtropical everygreen broad_leaved forest
(197) 10 an X 10 em 20 2000 an? Tropical forest
Primary
(2004) 10 anx 10 cm 10~ 15 1 000~ 1 500 cm? forest, secondary forest, planted forest and agricultural

land in sub_tropical area
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