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Seasonal variation of earthworm community structure as correlated with envi-

ronmental factors in three plantations of Heshan, Guangdong, China
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Abstract: An investigation was performed from May, 2000 to May, 2001 in three plantations of Acacia confusa (or A.
auriculaeformis) s Scheme superba and Pinus elliotii Engelm (or Cunninghamia lanceolata (L.amb. ) Hook.) in Heshan to
examine seasonal variation of earthworm community structure and the corresponding environmental factors. Our results
showed that Ocnerodrilus occidentalis Eisen was the dominant species in all three forests, and the age structure was
characterized by having more juveniles than adults. The numbers of earthworm individuals in Acacia forest is greater than
other two forests whereas the worm biomass in Scheme superba forest was the largest among the three plantation forests.
Seasonal changes of earthworm abundance in the three forests differed with those of biomass. Annual change in earthworm

density was greatest for the coniferous forest and least for the Scheme superba forest. Annual variation in earthworm biomass
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was the greatest in the Acacia forest and the least in the coniferous forest. However, seasonal variation in biomass of the
dominant species, Ocnerodrilus occidentalis, was inverse to that of total earthworm community. A relative humidity or soil
mean water content were correlated with the numbers and biomass of earthworm. Earthworm abundance reached the highest
when soil temperature ranged from 20 ~ 22 C, while earthworm biomass was highest within the range of 23 ~ 25C.
Furthermore, earthworm numbers peaked at different temperatures in the three forests. The reproduction of earthworms
occurred between March and May in all three forests when precipitation and other environmental factors were optimum during
the year.

Key words :Heshan; plantations; earthworm commnunity; seasonal variation
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Table 1 Comparison of several soil parameters between the three plantation forests

(+ ) (%) %) CZP) (S7D)
Type of forest Soil water content (+ Standard error ) Organic matter Total N Soil temperature
Leguminous forest 26.2840.508 3.28 0.155 21.964+1.189
Scheme superba forest 28.5740.277 2.72 0.126 22.454+1.188
Coniferous forest 25.6340.445 2.41 0. 096 22.174+1.218
N (0~0.15m) la s 15 (0~0.15m ) s
, , (0~0.10m) . [13]The data of soil

water content is the mean of all in one year, soil temperatures (mean of 0~0. 15 m soil ) are the averages of all values of 15 days before sampling
dates, raw data come from HeShan station of Chinese Academy of Sciences, information of soil (0~0.10 m) organic matter, total nitrogen

quoted from Li Z A, et al'13!

3 , i .9 . ¥ (Ocnerodrilus occidentalis Eisen) 3
. . 66.39%.51.04%,44.33%  79.70%.71.43%.
73.80%, (Metaphire Sims et Easton spp. ) 22.01%.23.42%.21.74%  12.78%.
14.74%,13.10%, . 5 .7 6 (ind/m?*) (g/m*)
66.5.41.56  28.63,  7.7987.10.1396  6.0855., (Amynthas aspergillum Perrier 1872) .
(Amynthas sp.n2) . (Amynthas medioca Chen et Hsu 1975) 09 # (Amynthas Kinberg sp.n3)
2 3 *

Table 2 Comparison of earworm community diversity among three plantation in Heshan

Leguminous forest Scheme superba forest Coniferous forest
Item . . .. . .. .
Individuals Biomass Individuals Biomass Individuals Biomass
(ind/m?) (g/m?) (ind/m?) (g/m?) (ind/m?) (g/m?)
( v 8.5 1.7166 6-13 2. 3475 3.75 1.3232
® 3.75 0.7647 0.19 0.1604 0 0
o 53 5.1776 29. 69 5.1749 21.13 2. 6980
® 1.06 0. 0811 5.25 2. 0872 2. 69 1.1095
20H# 9 0.19 0. 0587 0.19 0.0991 0. 69 0. 3570
©® 0 0 0. 06 0.1231 0 0
( ) 0 0 0. 06 0.1205 0 0
8 0 0 0 0.31 0. 5505
09H© 0 0 0 0 0.06 0.0473
Number of earthworm ; 6
species
Total biomass(g/m?)  7.7987 10.1396 6. 0855
Total number of 66. 5 41.56 98. 63
individuals (ind/m?)
H' H' index 0. 689 0. 852 0. 865
DG DG index 0.663 0. 845 0.548
DIC DIC index 0. 630 0.961 0. 686
* 2000 5 2001 5 16 s The value of earthworm numbers and

biomass in the table were mean of all of 16 times sampling from May, 2000 to May,2001and are all not normalized. () Metaphire Sims et Easton
spp; @ Metaphire californica Kinberg 1867 ; 3) Ocnerodrilus occidentalis Eisen, 18783 @) Amynthas fornicata Gatas1935; G) Amynthas sp. nl; ©)

I

Amynthas aspergillum Perrier 1872 ;@ Amynthas sp. n2;8) Amynthas medioca Chen et Hsu 1975;©) Amynthas kinberg sp.n3

la « 2, Shannon-Wierner (H') s -
(DG) (DICH™, , 1.2 .
ﬁ o b b (DG)



6 : 1365

(DIC) E./E, o

g < -~ o < -~
DG = (g/G) ‘[7[)’('&' J DIC = i’[1 — [7‘){ X"H(”'EJ

I\ DinixCE G Kimax + X, CE
. H (0. 865) s (0.852) s (0.689), DG
DIC o DG ., DIC o
) . H , DG
N B JH' 0 \];
( ) DG DIC o, b
79.7% 71.4% 73.8%; H' o s DG
DIC 5
E/JE . DG DIC :0.78,1.172,0. 957  0.86,1.336.,1.107,
. . E./E, . E./E ,
3.3 3
C D , ( ) 3
. s s > > ; ,
(p=0.000), (p=0.023), (p=0.097)
o : > > ; .
(p=0.017), (p=0.150) (p=0.313) ,
o 1 s . 2000 5 8 ) 7
, , 8 o , 2001 2 ,
, 4 . o 2000 5 s
9 1 s 1 s 1 2 s s 4
o 2 s o 2000 5 2001 3 s , 3
(6.9.3 ), 3 o s , 2001 4 .
o 1 7.8 1 s 9 3.4 ) s 4.5
T Eurtworm aumbers were sum of those g0 —o— T Loguminous forest
_F 160 - 6 sampling rims, the same below Ty —O— #KHk Scheme superba forest
% E :;g —e— HH# Leguminous forest - E —— §t*H#k Coniferous forest
ég 160 —O— fiA Sr:he‘me superba forest g E 15 |-
g% 80 _ —&— £ 4% Coniferous forest % 3 ol
pa: 50 ] o
£% 2% g sl
E 005-00 07-00 09-00 1100 01-01 03-01 05-01 L% 0
z 06-00 0800 10-00 12-00 02-01  04-01 05-00  07-00  09-00 1100 01-01 03-01  05-01
1 o o oo s Phaa Taae ol v
1 3 2 3
Fig. 1 The comparison of scasonal change of numbers of g 9 The comparison of seasonal changes of carthworm biomass

earthworm individuals among three plantation forests in Heshan among three plantation forests in Heshan

3.4 WE
wE s C 3. 4. 4

. ¥ v
> > ; (V) : > >



1366 2

al

o 3 % . EE
(p=0.002), (p=0.172), (p=0.054)
s BE (p=0.029), (p=0.033) ;

(p=0.946) o

3 3 *
Table 3 Comparison of the results of one-way ANOVA analysis for the seasonal change of earthworm numbers and biomass in three plantation

forests in Heshan

(+ )
Item Mean ( + Standard error of Standard Coefficient of  Significance
Mean) deviation variation probability
Numbers of earthworm individuals (ind/m?)
Leguminous forest 1. 744847.429X10 2 0. 2972 0.1703 0. 000(a)
Scheme superba forest 1.585544.561 X102 0.1824 0.1150 0. 023(b)
Coniferous forest 1.363447.499 X102 0. 2999 0.2198 0.097(c)
Earthworm biomass (g/m?)
Leguminous forest 2.6759+0.2063 0. 8253 0.0771 0.313(a)
Scheme superba forest 3.074240.2143 0. 8571 0.0697 0.017(b)
Coniferous forest 2.3982+0. 1497 0. 5987 0. 0624 0. 150(c)
* a b NG The data in the table were normalized

before statistical analysis (a) Leguminous forest, (b) Coniferous forest, (¢c) Scheme superba forest

- o —#— S ## Leguminous forest
E 16 &

2 s ~C #AHK Scheme superba forest
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3 3 ik 4 3 %
Fig.3 The comparison of seasonal changes of numbers of Fig.4 The comparison of seasonal changes of biomass of

Ocnerodrilus occidentalis Eisen among three typical forests in Heshan Ocnerodrilus occidentalis Eisen among three plantations in Heshan
4 3 &  (Ocnerodrilus occidentalis Eisen) *
Table 4 Comparison of the results of one-way ANOVA analysis for the seasonal change of (Ocnerodrilus occidentalis Eisen) numbers and

biomass in three plantations in Heshan

Ttem mean(ii;%tandard )error of mean) StarAldzAlrd Cocfffi.cicnt of Signifinja.ncc
deviation variation probability

Numbers of individuals (ind/m?)

Leguminous forest 1. 602149.877 X102 0. 3951 0. 2466 0. 002(a)

Scheme superba forest 1.405346.351 X102 0. 2540 0. 1807 0. 054(b)

Coniferous forest 1.125240. 1280 0.5118 0. 4549 0.172(c)
Biomass (g/m?)

Leguminous forest 2.1308+0. 2061 0. 8245 0. 3869 0.029(a)

Scheme superba forest 2.11134+0. 2187 0. 8748 0.4143 0.033(b)

Coniferous forest 1.479940. 1840 0. 7361 0.4974 0. 946(c)

* . (a) , (b) s (0) The data in the table were

normalized before statistical analysis (a)Leguminous forest, (b) Coniferous forest, (c) Scheme superba forest
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5 3 e (Ocnerodrilus occidentalis Eisen) / *
Table 5 Comparison of the results of one-way ANOVA analysis for the seasonal change of the standard ratio between earthworm (Ocnerodrilus

occidentalis Eisen)biomass and numbers in three forests in Heshan

(+ )
- Significa
The standard ratio of weight/num. Mean ( +Standard error of mean) Standard deviation Coefficient of variation 1ent 1C'"1Ince
probability
Leguminous forest 0. 6087+ 3. 398E-02 0.1359 0.2233 0. 000(a)
Scheme superba forest 0.6926+4. 881E-02 0.1952 0. 2819 0.021(b)
Coniferous forest 0.8389+4.521E-02 0.1751 0. 2087 0.171(c)
* a .b NY The data in the table were
normalized before statistical analysis (a) leguminous forest, (b) coniferous forest. (¢) Scheme superba forest
i / s > > 0 s (p=
0.000), (p=0.021), (p=0.171)
o C 5,3 wE / C 7,
o b b b o
o 2 ’ / b 9
o b b o
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