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Abstract: Laboratory experiments with split—plot block design were conducted to examine the effects of soil
temperature and moisture on cocoon production and hatching of the exotic earthworm Pontoscolex corethrurus under
controlled conditions. Results showed that consecutive cocoon production and hatching took place at all three soil
temperatures and at the two higher soil moisture conditions, used in this experiment. Cultivation time, soil moisture and
temperature had significant effects on cocoon production and hatching of P. corethrurus. Earthworms suffered a diapause
or even died when reared in soil with 20% moisture content. The greatest cocoon production and hatching rate were
observed at 35% soil moisture content. When soil moisture was preferable (e.g. 35%), cocoon production was greater at
higher temperatures than at lower temperatures. Hatching rate increased with soil temperature if the soil moisture content
was preferable; however it was restrained if the temperature was too high or too low. The greatest hatching rate only
occurred at a combination of 25°C soil temperature and 35% soil moisture content. The results also showed that soil
moisture was the primary factor limiting the reproduction of P. corethrurus, the effects of soil temperature on earthworm
reproduction was influenced by soil moisture.
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TH o 5% e A Y5 )RR I 3 iR 22 . CRINIIAT b ok
B BT EDIREATES) . LRI AR, S
A RV R AR (Alban & Berry,
1994; Burtelow et al, 1998; Groffman & Bohlen, 1999;
Lachnicht et al, 2002; Lawrence et al, 2003; Li et al,
2002; Liu & Zou, 2002).

Pontoscolex corethrurush — i 45 A48 1) HAviy
Y ERIRL L P e o L 1 e 9 eV R A =
L Fh L il 1 56 PN AR 22 4 T FE R 1 22 AT
W M [X (Gonzalez et al, 2006; Hendrix & Bohlen,
2002; Lavelle et al, 1987). fEA{ZHs, P. corethrurus
REAk 2 A RIS, I 20 B &% 1) AR AR MR AR
AR, P corethrurusifff i s & v] 89 ind/m’
BN 4831 ind/m*, 7N THIAE2S em 1)+ )2
1 %34 %1000 ind/m*(Zou & Gonzélez, 1997).

P. corethrurusft 76 52 i th 8 37 i i 25 (R AR,
LAY R e PG TR S A Al AT
VIR, Horh SO R M S AR N IR BE 2 A2 R
WK HEA . Bl ™ A R E S Sl A
I R 10) 6 A5 A i e R T 4 i S N K 43
H—E M ZEKBerry & Jordan, 2001; Presley et al,
1996) o -3t 5 M1 S5 2 56 i B ] A= PRARFAE AN A2 25
AT N W) FE LA K 22 (Presley et al, 1996), &1 il
T AR P S Bt S 1~ (Wever et al, 2001). 9T,
AN K 23 MR BE 25 A1, ] ) s A 1]
7 HCE SEARE ) RIS R] DA K ] i) AR KA 25
(Ortiz-Ceballos et al, 2005; Uvarov & Scheu, 2004).
P CA AR A, FETEXURANR AR C R I
ZAPIIARAE, AH MRS A HAEH A T S0 SN i A
A, EAGIEILZ S BRIk aE. %0
ARG R Brr —, BRI R g
FREBE Bk 7RI B0 . AP /e N T
TE IR 3T AN [7] - Bt 55 N B 4 A 35 7 A K b
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(s, o AT HCSEan R A AR RSy, O T ity
AN AT N PR AR AL A S 98 A7 K RE g e It

1 #MR57FE
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Hh AT (R R A SR FH 2R S Db B R S 0] 1
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. b, BRI FER AR KA L FEAS
FEI o 272 Bt 1 X I 8 4 s A 400 il A4 ) b B A 27 S 56
HoONT HIEEEE R (R 1) o H3E pH: HALIEI
& (b K=1:25); AP (OM) : FifR. &
FRIR PP INFGEIE s 4 N: ¥ HoSO4 T s
JF R E N L2 ; 45 Ca: HClO4—HF ¥ f#, ICP-AES
M5E; 4 K: HCIO«~HF ji§fi#, ICP-AES Jll%E .
12 Kt

IR AE N LA A N T« KA 4
N HERIE 3 AK), B R (34
AP R X A S50 &k, 35 9 FpabEE, ARAbHE
5 REST o WSR3 R AR A 4 o

U Y A JEE A K R S 6 DX AR AR S o ik Y 5
(ARG 3 SR AR T E20—30°C /e fa
R R AL YE 2 M 18%—40%) (Yu, 2007),
TS TSI AT AR, 703N AHAR ORI = 23 )
SE3FRKTEI R 200 25R130°C, Rl AERE
—IRET, X RGP L3RI KPR R R

* 1 ANRAATEDEGRKLIREF SR
Tab.1 Thechemical characteristics of soil in the rubber plantation of Xishuangbanna Tropical

Botanical Garden (gkg)

+3)Z Soil depth (cm) +HEpH  HHURX Organic matter &% Total N 445 Total Ca 4% Total K
0—10 4.57 33.16 1.81 0.26 14.00
10—20 4.57 22.25 1.41 0.18 15.42
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i (R K28, IR AARIRE FE
24 h, AT LK PREE B M. SR
A 25 7 XU 44 5 SR bk Pt s 1% B (180 ind/m?
ZiAi), FEARRE b ) ELERE AR SR STRE I A
etk X HIERE IR TR Rl 4 S FH s AP WAHIE I P.
corethrurus 5| CAN 3 BERE D, FREUAH Y. 725 54 1) E
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PR KR s 2 4%, Rl IR E S NES
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6 Ko
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100 K7, LEREAN A ¥ 2 8 48 1) 85 75 L BEAT LN
5 RLo Bt 20 A IS B TR LB Jy 4 AR 1
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ALl JF LS AT T RIS, sk
LT 40 K

2 & R

21 AETIFEEE. BETRIRBIETE

1E 90 KW AR TRt b, AN 38
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o 20% 18R FE A0 TR i T AR B 4, T
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TP e S| Y A, R OK . 7R 25%
1 35% 3R AE T, Mg AR R I R R 5
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£ 2 FRE4LIET Pontoscolex corethrurus BIRITE TR R B ER CPEEARUER)
Tab.2 Mortality of adult Pontoscolex corethrurusin different treatments (Mean+SE)

- IR E Soil temperature (C)
Soil moisture(%) 20 25 30
20 2.4+0.6(60+15%) 1.8£0.7(4517%) 2.0£0.2(5545%)
25 0 0 0.4+0.2(10£6%)
35 0 0 0.220.2(5+5%)
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MR 72N iR, S R R S i ] A= )
G E LI RN HAEH (Fu, 34=3.531,
df=4, P=0.016).
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90 REFFRFEH, KAEHIFIT (B 20% 11

HAIAE. TTESERER, THERE. WL
Ko 35 R [R) 4] {2 2 M5 P corethrurus B! 1 247
PR, R R FE AR SR (A A R
IS 5 IS 1)) i i) 53 AR 7 a5 (1) A2 BARH G 3%
Z (R4

* 3 LTIEBREFEEIT Pontoscolex corethrurus B4 ¥ 18 ERYF2 M
Tab.3 Effectsof soil temperature and moisture on the growthof adult Pontoscolex corethrurus
(Ap%.day™, percentage change in individual weight, Mean+SE)

- B L HEE R Soil temperature(C)

Soil moisture (%) 20 5 30
20 0.08+0.10* 0.40+0.17°* 0.4240.14™*
25 2.42+0.20" 1.70+0.28"" 1.38+0.16™
35 3.05+0.19° 2.03+0.23"8 2.04+0.36""

Al AT A AN BB oR S T R R AR R RE AN RDLRE () 22 57 W 25 ) — S AN ) _Eb /NS - BERR R A RN o AN TR BE ) 22 57 ek 2%

(one-way ANOVA, LSD tests; 0=0.05).

Different capital letters in the same row indicate significant difference between temperatures, and different small letters in the same column

indicate significant difference between moistures(0=0.05).

3 4 TIEBEFTE X Pontoscolex corethrurus B E HIHIZ AR A E D TER
Tab.4 Three-way ANOVA on the effects of soil temperature and moisture on cocoon production of
Pontoscolex corethrurus

df MS F P
4 Soil temperature (T) 2 675.18 8.09 <0.001
+ BB Soil moisture (M) 2 17335.92  207.82 <0.001
¥ 971 7] Incubation time (D) 5 4897.57 58.71 <0.001
M 4 1121.84 13.44 <0.001
TxD 10 104.25 1.24 0.261
MxD 10 1948.20 23.35 <0.001
TxMxD 20 120.17 1.44 0.105

FEF]— T HER BT, MM HIRR R (25%
1 35%) 7k, P corethturus 80| EL A 42 (1)
HUEEJ), SRR 15 RO BT, Higl g
B BE T AL TG, b 35% AR A B
T 25%, {H20% IR, By 3 B E T
IR sl o - (Bl 1a)s

BRI LSRR AR RS, e
TR AR, P corethturus 77 f b, 5 11 38 w5y
TGN i L3 S B AR, ™ i b IR 1)
B ROy, W 35% 3R RE, 25°C R 30°C 4%
R | R TE E S (P=0.731), HIEE S
T 20C LW E (20C vs 25C, P=0.011;
20°Cvs30°C, P=0.028); 25%IEWRE T, 30°C 11|

HHE R E /DT 200C A 25°C (30C vs 20°C,
P=0.016; 30°C vs25°C, P=0.035), 20°CHl 25°C 2 |i)
TEFHER (P=0.763).

24 TIBRE. REXHEIMELAEIm

90 REFFEILFErR, BrFRiFIa] . 3 R 5
P s] HEE AL A Bl 1) SR B T ZE T R, R
W) X1 35 150 ) )] A0 B AT S =5 1R B ST A8 AR
(£ 5),

Kl 1b Wos, ASEERAAET, 3 X 4|
SEEAL (RS A o T IR R, Al b BRI 2
DT RREE T S B ) . AR )
JET, 35% -8R EMgE B 22T 25%, H
21| £ B I ) AR A I A bR, SRINAE AR 60 K
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i, AR A RO SRS N, A 90 R,

25°C I 35%IAEET il i Hh i W I8 i T A A%
o UM ALEAN ) R R T B RIS ) -
25%F1 35% TR AL T, 25°C 1 4hisI A0 2 W
BT 20°CHI30°C (25%: 25°C vs 20°C, P=0.005; 25
‘C vs30°C, P=0.012; 35%: 25°C vs 20°C, P=0.001;

on production per pot
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The variation of cocoon production (a) and hatching (b) of Pontoscolex corethrurus in different soil temperatures and
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%k 5 TIEBEFEEX Pontoscolex corethrurus 04513 L 2 IMAYE BEHFEDLE
Tab.5 Three-way ANOVA on the effects of soil temperature and moisture on the hatchling number s of

90

Rl 4

Cumulative hatchings per pot

25°C vs 30°C, P=0.005), 1fj 20°C Fll 30°CAEI %=
5t (25%: P=0.776; 35%: P=0.514), [FI}%&Fl4
A7 Shy i) 55 L B ) B S AN [R], 25°CF 30 CHEERE IR
(25 30 RENIT4A KB &his!, 1 20°C W B G, 2
60 RAH Gl BB BT 20% 33808 FE 2 e e 4 5]

HBL CBATISI D

60

50 F

40 |

30

20

10

0

i i) Time (d)

Pontoscolex corethrurus

f

20°C X 25%
- - 200 %35%
—h— 250 %25%

= = 25T X35%
—8— 30T X25%
== 30T X35%

df MS F P
-85 B Soil temperature (T) 2 350.82 24.45 <0.001
T HERJE Soil moisture (M) 2 692.24 4825  <0.001
15} 1H) Incubation time (D) 5 366.80 25.57 <0.001
=M 4 262.34 18.28 <0.001
T=xD 10 107.52 7.49 <0.001
MxD 10 299.59 20.88 <0.001
TxMxD 20 87.87 6.12 <0.001

% 6 FRELIEEET Pontoscolex corethrurus BITEER (%, “FHMHEbrUER, n=5)
Tab. 6 Survival rate of Pontoscolex corethrurus under different temperatures

(%, Mean+SE, n=5)

15 7% 7] Incubation time(hours) 10°C 12.5°C 37.5C 40°C
12 0 10 1000 0
2 - 1000 70412 -
36 - 1000 20+12 —
48 - 1000 0 -
60 - 1000 - -
72 - 40+19 - -
84 - 40+19 - -
96 - 40+19 - -
108 - 30+12 - -
120 - 30+12 - -
132 - 0 — -

144
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FESZIG AT B 4 PP R, RSk
KT 17.5° CETEHs B, L] A 597 Ao s [ i 452
BRFFIREIEET . 20054 T, WA 25 K
UGG 4w, I B (R HERS i . 2
SCIGEERT B 40 KD, iZ4F FINH 16 ANl
CUIAL Al A Z T30 (64+19) %, P3P
TTA N 34.6 K, 40 K2 JGF T 1l #4501
R RT3, Pl gl 4] AP S AR R AL L A 17.5
—20°C 2],

BOOEHL R LR AAT 6 K, ARBRAKHE 10°C Rk
PR =i 40°CAE 12h REALZE 2 Mg 4> FBAET . 12.5°C
Wil KAFWE T 1200, 37.5CHKAANT 48h. HAR
W s A AT S . BARSEEG AT HY 15—35°C
“kj Pontoscolex corethrurus J ] (1A A7 iR Ja A
T a8 T e R Y AR AN [ I TR RO S O 5] A
T o

3 it it

W] () 4700 S B e I PE 1 REAS R
AR ESS, HBAERE ) R BRI Bl 4 g )
I e | A4 28 DL P 5 I8 [A] (Haukka, 1987,
Lavelle et al, 1987). 1F b EEIRIEN 25 1) - 358301 AL
FIEE s A A7 B B S R R Ik R
1 AR BT R 38 (Wever et al, 2001). {F A 7E
P b X 0 LA RIS, P corethrurusiE A= 47
FERR AR SAR AT, JF BT AE NN TR 5 1)
A 355 o R B AT (Gonzalez et al, 2006; Lavelle et
al, 1987; Liu & Zou, 2002),

AT H A o . P corethrurush] 76 + 385 )&
N 15—35CHIVEH N AFE, X HLavelle et al (1987)
FH SR VG aF 5 38 55 P. corethrurusiImT 51 45 1 —
. Lavelle etal (1987) HIBFFTIEINA, IREXS
JSCs] A=A (R 5 ) S IAS RIS S, et Rl AR
AR, fE30°C IR R RIGKId A, EhE A
23 —28°C Al 5 K I = )y, ARSI DAL,
HAETE23—27C R R4 BATBIREG R 5 24—
Bzt BIFE2—30°CYulEl N, P. corethrurusfil| 1
B HEFIG A AT SE, Hrh25° CRI30°C R
(77 B BE I BT (35%) 44t T I Al
T20°C; HHEERERCS, BeiiE (30CT) &
A PR = AR S T R (Do IR I 3%
U PSE0T ) 7 SRR SR 52 LA R, Y R

JoE A v HL 78 43 i AR sl ) (Un35% LIRS, P
R B P TR N, {E 4 S R B S R
W17 85 B T (A B INE Cn25% ), DA e i B 2 B in b
33K A3 BRI AT ER BE AN T ds] 7= o8, AR G
FAEEA Tl NI, £E25%135% 1
BB IESATT s sl Ak R b i 5 T mnmi g n, {2
AT A B i PR A e v A R A B
WAE25°C, H 5 &2 R T, 76 1iR
FE20°C R, ml A e A LA I TR, (HRR
Wl ) ELAT RS PR R G FE A (25%A135% T )
FHIR, RIS (4 T T 0 I L 1 3 T R A X I 2%
TE s AT T 32 15 B R ] e, RIS
TR R (R G AN TR BE OK . B W H R BERRARANT, ik
sl e TR AN e R BE 2 ARG, T sk A
1IN 2 % T2 . %45 1, P. corethrurusf )k
Pl AR 7 RN SO 23 A % B AN R e AR5
B, BRIl MR . VR A I R ol
W17 AR Ak, 52 B S ST RN A HL R

A SR P M ] A K L BB (1) S R RE R B
R e, ()i I R s e R T AR R
B . E25% —35% 1) LI HE A, P
corethrurusgE % 7 4 i T AL 4], 1 7E20% 1
VR RS N R SR T R ik 60%, HANRE M. O
WL B, P. corethrurush i iiif 52 10% — 60% - 3%
% /£ 3% (Bhattacharjee & Chaudhuri, 2002), =K%
1E27.5% — 55% - 33 52 0 [ P Bt oot JE 110 184 o v 4
Ko BHHRAE35% — 55% - S Y 1) Py Bl v 448
ImEE R, AR - BER T 35% N AR A Gl
IBIABEIA 2 ) (Lavelle et al, 1987). 52 AL,
ARSI B3 2P, corethrurus®E 4l i i 1 -+ 8
FESE IR T ORGSR, WP HriA i
U1 R g DCIE s R A SIS, &N
P, DU X BRI 2 (11 — IR4F4
A HAX AR 4 3858 5 (Fang & Sha, 2006),
5 A 5% AT e ) T ok X A% A5 v B AN PR
PRIZE, (] At 2 M O A ) - S 8, ARSI
PR IAREAC ) Ay B AP SR, PRI e AT T S0 i e
vu, [ A Atk i DX AE 9 45 R B K R B P
corethrurusi®) A= A7 % L3 FE A5 1R 38 NV
EVZEB > DU) 52 28] B S s RS TR BR A

ARSI e TR B R B R DR WD R xS
A KA 5P, corethrurusy ] 7= B Fl 2l 5] 5% 4k (1) 5%
Wi, Ak 53T R L R SRR E A F T, P
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corethrurus HL A3 7™ de J& 40 il a0 A I [R) 4
A S B AFRRAE, X B SR AP
corethrurus B8 71 V1 2 #4if7 i Hh X K & B AT
(Gonzélez et al, 1999; Gonzélez et al, 2006; Zou &
Gonzélez, 1997). FEVEXRAN, % H L8R 87
20C LA I, AP g il o 30.7°C, P34 26.5C
(Xishuangbanna Forest Ecology Station, 2002),
DU BE 45 AR 78 A M 2 T A Sk Bl i sl P,
corethrurus : KN E0H 55 & Fi AL B ) ) d k. H
DRI PG AR A iy b Sk, 522 RS2, A7 P
KE1557mm, JFEZERTS—10 JHMZ (4
ERERI8T% /e AT ), AR TR, A IR
JETE18% —40% /i A7, TG (2—4 /) B
% (20% 2547 ). R UL ], Ak R B 5] P,
corethrurusZ$ 58 7% 20 0 5& 52 26, H B Rl B A
FURp R I 7 ORI RS, B SA G T B
Gt i) RN, YR T R AU T
(W EER R, — B LKL L, P
corethrurusRImJ P 52 3 1F 55 A2 BEE 3 FI B AT A

Bk

Alban DH, Berry EC. 1994. Effects of earthworm invasion on morphology,
carbon, and nitrogen of a forest soil [J]. Appl Soil Ecol, 1 (3):
243-249.

Berry EC, Jordan D. 2001. Temperature and soil moisture content effects on
the growth of Lumbricus terrestris (Oligochaeta: Lumbricidae) under
laboratory conditions [J]. Soil Biol Biochem, 33 (1): 133-136.

Bhattacharjee G, Chaudhuri PS. 2002. Cocoon production, morphology,
hatching pattern and fecundity in seven tropical earthworm species: A
laboratory-based investigation [J]. J Biosciences, 27 (3): 283-294.

Burtelow AE, Bohlen PJ, Groffman PM. 1998. Influence of exotic
earthworm invasion on soil organic matter, microbial biomass and
denitrification potential in forest soils of the northeastern United
States [J]. Appl Soil Ecol, 9 (1-3): 197-202.

Chapin F, Matson P, Mooney H. 2002. Principles of Terrestrial Ecosystem
Ecology [M]. New York: Springer, 151-175.

Fang QL, Sha LQ. 2006. Soil respiration in a tropical seasonal rain forest
and rubber plantation in Xishuangbanna, Yunnan, SW China [J]. Acta
Phytoecologica Sinica, 30 (1): 97-103. [JE#k>%, YN, 2006. 74
RSN FRs 2571 AR SRR AR NP IR, R RS AR, 30 (1):
97-103.]

Gonzalez G, Huang CY, Zou XM, Rodriguez C. 2006. Earthworm invasions
in the tropics [J]. Biol Invasions, 8 (6): 1247-1256.

Gonzalez G, Zou XM, Sabat A, Fetcher N. 1999. Earthworm abundance and
distribution pattern in contrasting plant communities within a tropical
wet forest in Puerto Rico [J]. Caribb J Sci, 35: 93-100.

Groffman PM, Bohlen PJ. 1999. Soil and sediment biodiversity :
Cross-system comparisons and large-scale effects [J]. Bioscience, 49
(2): 139-148.

Haukka JK. 1987. Growth and survival of Eisenia fetida (Sav.) (Oligochaeta:

Lumbricidae) in relation to temperature, moisture and presence of

FH A3 AT A R s PRSI A 1 XL 8 AW 47 R o o
P. corethrurus A7 AN E A R 45 A, HT A
AN IR 338 3 ol Ay 0 15 o A 5 R a4 K 1
WP, T H AR R AR 3l kb
AWK IR TS AR AE,  PRIIKP. corethrurusie
LEVEAURANN TR CATkgepR) e i DA
REYERF— & R R

B Tl B RK 23 A1, i) 0 AL A7 F0 B S5 A )
SRR 52 B 2 P A PR E A R R IR 55 5
L R B A . BRI TR
Wl L EE AL %S (Uvarov & Scheu, 1998;
Uvarov & Scheu, 2004). %755 T fi#tP. corethrurus
(MG KB A AR 2R, 7 Bk — 2 JF et
I

Bgt: s AR & SR g R AR B 2R A
I AT WATR TAEL TR 3, R, 54
WRE) A 23 E ey, KBRS AMIELIE Ly
A Bh & Bt o

Enchytraeus albidus (Henle) (Enchytracidae) [J]. Biol Fert Soils, 3
(1): 99-102.

Hendrix PF, Bohlen PJ. 2002. Exotic earthworm invasions in North America:
Ecological and policy implications [J]. Bioscience, 52 (9): 801-811.

Lachnicht SL, Hendrix PF, Zou X. 2002. Interactive effects of native and
exotic earthworms on resource use and nutrient mineralization in a
tropical wet forest soil of Puerto Rico [J]. Biol Fert Soils, 36 (1):
43-52.

Lavelle P, Barois I, Cruz I, Fragoso C, Hernandez A, Pineda A, Rangel P.
1987.  Adaptive Pontoscolex  corethrurus
(Glossoscolecidae, Oligochaeta), a peregrine geophagous earthworm
of the humid tropics [J]. Biol Fert Soils, 5 (3): 188-194.

Lawrence B, Fisk MC, Fahey TJ, Suarez ER. 2003. Influence of nonnative
earthworms on mycorrhizal colonization of sugar maple (Acer
saccharum) [J]. New Phytol, 157 (1): 145-153.

Li XY, Fisk MC, Fahey TJ, Bohlen PJ. 2002. Influence of earthworm
invasion on soil microbial biomass and activity in a northern
hardwood forest [J]. Soil Biol Biochem, 34 (12): 1929-1937.

Liu ZG, Zou XM. 2002. Exotic earthworms accelerate plant litter
decomposition in a Puerto Rican pasture and a wet forest [J]. Ecol
Appl, 12 (5): 1406-1417.

Ortiz-Ceballos Al, Fragoso C, Equihua M, Brown GG. 2005. Influence of
food quality, soil moisture and the earthworm Pontoscolex

strategies  of

corethrurus on growth and reproduction of the tropical earthworm
Balanteodrilus pearseii [J]. Pedobiologia, 49 (1): 89-98.

Presley ML, McElroy TC, Diehl WJ. 1996. Soil moisture and temperature
interact to affect growth, survivorship, fecundity, and fitness in the
earthworm Eisenia fetida [J]. Comparative Biochemistry and
Physiology a-Physiology, 114 (4): 319-326.

Uvarov AV, Scheu S. 1998. Factors affecting earthworm abundance in soils



312 |

%
=4

L7/ 29 %

[A]. In: Edwards CA. Earthworm Ecology [M]. St. Lucie Press,
37-64.

Uvarov AV, Scheu S. 2004. Effects of density and temperature regime on
respiratory activity of the epigeic earthworm species Lumbricus
rubellus and Dendrobaena octaedra (Lumbricidae) [J]. Eur J Soil
Biol, 40 (3-4): 163-167.

Xishuangbanna Forest Ecology Station. 2002. The climatic characteristic in
Xishuangbanna Menglun[J]. Tropical Plant Research, 47: 62-65. [P
WU AN s ZRAR A AT E AL, 2002, PHRUR AN B b X S AEREAE.
TR, 4T: 62-65.]

Wever LA, Lysyk TJ, Clapperton MJ. 2001. The influence of soil moisture

and temperature on the survival, aestivation, growth and development
of juvenile Aporrectodea tuberculata (Eisen) (Lumbricidae) [J].
Pedobiologia, 45 (2): 121-133.

Yu GB. 2007. Effects of Earthworm on Soil Microbial Growth Activity in
Tropical Forests in Xishuangbanna, Yunnan, SW China. Master thesis,
Xishuangbanna Tropical Botanical Garden, CAS. [£3GH#. 2007. FHXY
Ji A Bty AR AR B 3R A AT B R R A AR,
ThRHE PG XUR A A 1]

Zou XM, Gonzélez G. 1997. Changes in earthworm density and community

structure during secondary succession in abandoned tropical pastures
[J]. Soil Biol Biochem, 29 (3-4): 627-629.



