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The classification systems of soil seed banks and seed persistence in soil

YU Shun-Li' CHEN Hong-Wei* LANG Nan-Jun’

1 Key Laboratory of Vegetation and Environmental changes Institute of Botany Chinese Academy of Sciences Beijing 100093  China

2 The Forestry Academy of Yunnan Province Kunming 650204
Acta Ecologica Sinica 2007 27 5 2099 ~ 2108.

Abstract Persistence refers to the ability of the seeds of a species to survive in the soil more than one year. In the past

fourty decades ten soil seed bank classification systems related to persistence have been published. In fact the concept of

persistence in seeds in the soil seed bank was introduced by the appearance in the literature of soil seed bank classification

system. To our knowledge the first soil seed bank classification system was proposed in 1969 by Schafer and Chilcote. Since

1969 a further nine systems have been suggested by ecologists such as Thompson and Grime 1979  Grime 1981
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Nakagoshi 1985  Gardwood 1989  Bakker 1989 and Poshchold and Jackel 1993 . In these 10 systems the
number of recognized seed bank categories proposed varies from three to twelve. The classification system suggested in 1979
by Thompson et al. has been recognized and cited widely in the literature. In 1993 Thompson et al. divided soil seed
banks into three types 1 transient soil seed banks 2 short term persistent seed banks and 3 long term persistent
seed banks. Persistence and dormancy are not necessarily closely related since dormancy is neither a necessary nor a
sufficient condition for the accumulation of a persistent seed bank. Persistence was originally considered to be an adaptation
of a species to unpredictable environment. Previous studies have found that an initially proposed pattern relating seed
weight shape and persistence was not universal globally. Three different hypotheses on these relationships can be proposed
from past studies. First seed weight and shape can predict persistence since small and compact seeds tend to be persistent
in soil. Second seed weight is related to persistence in soil but seed shape is not. Third there is apparently no
relationship at all between seed weight shape and persistence. Fourth large seeds tend to form persistent soil seed banks

but seed shape is irrelevant. Data from all eight floras studied to date suggest that difference in climate may determine
diverse patterns in the relationships between seed weight and shape and persistence. The pattern that small and compact
seeds tend to persistent in the soil seed bank is likely to occur in humid climates. In contrast the pattern where large-seeded
species with persistent seed banks are abundant seems more likely to be a consequence of an arid climate. In addition the
importance of the scale of investigation or the range of habitats studied is emphasized when the relationships between seed

weight and shape and persistence are investigated.

Key Words classification systems of soil seed banks persistent soil seed bank persistence seed size and seed shape
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Table 1 Comprehensive table of seed bank classification systems

Csontos

from Csontos et al 2003

Reference The No. of Further details Related vegetation types Evaluation remarks
classification types
Persistence The characteristics of dormancy or germination
10 4 — 3 Agricultural land
Including dead seeds
25 4 2 TandP 2 T
Within T groups P A fraction of a year’s  Vegetation in temperate climate Hierarchical systems main
seeds enters the seed bank classification is based on longev-
ity
9 8 2 TandP 5 T
Within T groups P Ratio of yearly Input Hierarchical systems main
2 P and total amount of seed bank classification is based on longev-
Within P groups within P groups ity
11 12 2 TandP Just 3
P 3 3 in the case of Japanese forest 3 additional classifi-
Ratio of cation to species without output
yearly Input and total amount of of seeds
seed bank 3 main types are
broadened by 3 life types
8 3 3 Applicable widely
Disturbance broken  risk  spreading Discussing dormancy
weather dependent and germination from the view
point of environmental impact
12 5 3 T SPand LP - " SP  Garwood
P* Pseudo- Rain forest and relat-  Short-term persistent is called SP
persistence” It seems persist-  ed vegetation types under equa- by Gardwood
ence because of sustainable seed  torial climate
dispersion
26 3 3 T SPand LP Supported
Developed from temperate vege- by dichotomous key = Thompson
tation but applicable widely et al. 1997
36 7 4Tl <la T2 1— 3 2 Temperate cli-  Poschlod
2year And Pl P2 mate vegetation A modified version of this
The first 3 longevity types have 2 subtypes system was reported by Poschlod
with and without innate dormancy
T Transient P Persistent SP Short-term persistent LP Long-term persistent



Table 2 Significant relations detected in several papers that link persistence to seed weight and shape and their causes

2

Vegetation type Predation Vegetationstruc-  Soil texture References
Region Significant Significant Mean annual ture
relationship with relationship with rainfall amount
weight shape mm
North Yes Yes > 1000 27 37
west Europe Herbaceous Low rate because of burial for Not Special Not siliceous
small seeds
Sweden Yes Yes 600 ~ 800 38
Trees shrubs Low rate because of burial for Not Special Not siliceous
herbacous small seeds
Yes Yes > 1000 39
Southern Herbaceous Not Special Not siliceous
England Low rate because of burial
for small seeds
Yes Yes 800 ~911 40
Central Herbaceous Low rate because of burial for Not Special Not siliceous
Argentina small seeds
Italy Yes Yes > 1000 30
Shrubs herbacous Low rate because of burial for Not Special Coarse soil
small seeds
No No High rate by 250 ~2000 33
Australia Trees shrubs birds Special Siliceous or not
herbacous
No Low rate 1000 ~ 3000 19
New Zealand Trees shrubs Yes negative Not Special Not siliceous
herbacous
Iran Yes No High levels 316 ~686 31
Trees shrubs for small seeds Not Special Sandy loam
Yes No Low rate for 450 ~500 41
Central Spain Herbaceous small seed Not Special Siliceous sustrata
Israel No Lack for large seed 350 ~600 This paper
Shrubs herbacous Yes positive Special Siliceous sustrata
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