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Effects of Vermibeds with Different C/N Ratios on the Growth and
Fecundity of Eisenia foetida

LIU Ting'?, REN Zong-ling' , CHEN Xu-fei' , ZHANG Chi', DAI Jun'
(1 College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China;
2 Guangdong Institute of Eco-Environment and Soil Science ,Guangzhou 510650, China)

Abstract; Comparative studies were performed to evaluate the growth and fecundity of earthworm, FEise-
nia foetida, in the combination of cattle manure and rice straw with different C/N ratios under laboratory
condition. The observations indicated that the biomass of E. foetida was significantly higher in cattle ma-
nure with C/N ratio of 21. 8 and 80% cattle manure +20% rice straw with C/N ratio of 24. 9 when com-
pared to other treatments at 30, 60, 90 days. Moreover, the population of worms in 60% cattle manure
+40% rice straw, which had a C/N ratio of 28. 7, was significantly greater than that of others at 60 or
90 days, and the number of worms increased up to 324 after 90 days. The C/N ratio of vermibeds showed
significantly negative relation with earthworm biomass and population. In conclusion, the optimum C/N
ratio of cattle manure and rice straw combination is from 21. 8 to 24. 9 for E. foetida growth, and 28. 7 for

fecundity.
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Tab.1 Basic chemical properties of organic materials

w/ %

% Y Hit pH
R am am am out

43 37.1 1.70 0.74 1.55 21.8 8.42
WA 444 0.94  0.03 2.2 47.2 17.76

1.2 #Fi%

1.2.1 XB®5%E RHSZ16 cm, [ EHAE 18 em
R ELAR 12 em (10 8R40 215 77 e 0] RS 30 6% s 20
P, LABH 1 e | b 368 . 422 2 28 FN RS AT A A [R] I LE 14
6 AALFR RS FRYREL 200 g, A — 4B FE3 IR
A A A JE AR FT I o S e A L an 3k 2
JIE 7. VR R S KR (w) 76 60% ~70% Z 8]
B NAEZE I HERN 20 £ A7 e 1] , B 25 7 35 i i 24
H0.3 g, B AR 6 g, fE 5 AT 375 H 5
B 1 ~2 d FRRER I ORFF 0 RHE B A6 AR R e K 2 1Y
60% ~70% i [l ; 50 M AEREFE ) 0,30 .60 90 d J5, 4R
it S 75 ELA IR 40 35 R ) R gl ] ek HL AR
KRB PRI R Fie 5%, A T AR Ab B
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Tab.2 Details of earthworm inoculation in different combi-

nations of cattle manure and rice straw

m/g o o
A R G 5 o P, BRA L P
C 200 0 21.8 20
CS4:1 160 40 24.9 20
CS3:2 120 80 28.7 20
CS2:3 80 120 33.4 20
CS1:4 40 160 39.3 20
S 0 200 47.2 20

1.2.2 ke m mmlax pH M E e A pH 3
i3 (KR 12 10) 5 4 HLTH TR R4 2 1k
— AIBEARE s 2R IR - i AL A, 2k
PR TR G (KDN-102C 5 040 s Bk B - i
AN A LR B (ST UV-1700 285830
) s B IR R - 3o A S 2, Wl (HI-
TACHI Z-5300 Jf-FW e/ ieergit) 7.

1.2.3 FKIELFE  FHHE Excel 2003 F1 SAS 9.0
Geit 5 40 % 38 06 B0 E AT 0 b, LR, 7 250 B
(ANOVA) Fi % i 48] A= 49y 2k A0 kB8 AT 43, 938
1o 22 1 oA (DMRT) Xof ] — A 01 S [7] 4k 3 i) 45> 72
P E 2R WA T LR RIET, 20 SR 56 30,
60 % 90 K { i 5] 5 A= 49y ek KR B 15 5 % i R A Bk
R CHEFTARXC A3 HT.

2 #R5HH
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Tab.3 Effects of cattle manure and rice straw in different C/N ratios on earthworm biomass

Ml AP B g

JOBL
0d 30d 60 d 90 d
C 6.62+0.02 a 15.47+1.27 a 14.12 +2.46 ab 14.72+1.62 a
CS4:1 6.57 £0.03 a 15.34 £0.55 a 15.29 £0.39 a 13.30+1.34 b
CS3:2 6.60 £0.04 a 13.11 £0.09 b 12.83 £0.30 b 12.96 £0.68 b
CS2:3 6.61 £0.06 a 11.10 £0.13 ¢ 9.94 +0.43 ¢ 11.42 +0.37¢
CS1:4 6.61 £0.02 a 8.41+0.25d 7.35+£0.17 d 9.42+£0.37d
S 6.62 £0.06 a 6.23 £0.25 e 5.50£0.24 d 5.45+0.23 e

1) & P B K T IME £ AR £ 0 =3 2 P Rl — B 18] &4 22 3545 % A Duncan’ s sk /710 4%, B 9 448 6 LR A — /AN AE R A

B ATEEEADELEFAEE(PL>0.05).

HE'E 30,60 F190 d Ji5, [Rl—HF , i3 F 7 220 bt
s 25 b B | S AR R 2 R (Fayy, =
123.46 F,,, =41.88 F, , =43.24,P <0.000 1). 4
P43 30 d J5 , AbEE CORNARER CS 4: 1 (i i 5] 4= ) i
R T A AL B W 3T B 4 ) 15,47 H
15.34 g, FERE N5 60 d J5 , ZbHE CS 4: 1 AWy d
FEAPE A5 90 d, DAL C AWy i o . A5 AR R A
30,60 .90 d, Fifi 5 HE J5t 20 5 i itk &L LG T e, i 5] S AR
Yy R EALE

5 75 3 ST 0 LL -5 e ) 1) S 2 ) e R S 3B
e 1 R R R R (30,60 .90 d) |, 5T
(B L 5 i 451 P A A ) o 2 R I AE R A 2 i R
PR R T FEIE TR AT (30 d) i 2 R 51 (90
), W51 A= 0 e 1) 728 A 357 I IO i 2R L ) s T
TR RUITEARMI I A1, 35 0 56 0 iy e & L
Xof e M5 A= ek AR AR 7 R OGP 2R

20 —30d, =-0.983, P<0.000 1

-==- 60 d, =—0.944, P< 0.000 1
---90 d, =-0.968, P< 0.000 1
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Fig. 1  Relationship between C/N ratio of vermibeds and earth-

worm biomass at 30,60 and 90 days
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Tab.4 Effects of cattle manure and rice straw in different

C/N ratios on earthworm population

e | A B 2%

A 0d 30d 60 d 90 d

C 20 20 66.0+28.0 ¢ 143.0+24.2 ¢
CS4:1 20 20 118.0+10.6 b 257.0+£25.7b
CS3:2 20 20 148.0+11.4 a 324.0+13.3 a
CS2:3 20 20 110.0£5.6 b 261.0+10.7 b
CS1:4 20 20 66.0+10.7 ¢ 157.0+1.5 ¢
S 20 20 20.0+0.6 d 30.0+2.1d

DAPHEHTFHAMB R EEZ n=3; L FF—8H &L 2
448 % Duncan’s % #4735, F 5] 48 )6 LR A — A48
Fl B a4, s $ 8 F 273 R 2H(P>0.05).

FERPRILIE] 30 d Ji5, 4% 40 B rp o ] S S EA T AR )
SRR AR B 1A & B4 5] A B, SOk 48] A s8R
s (IR Sy d] ) AN AR B R 5 60 d 5, B 5P OK
WAk, 5 A e s 1) S B8 o 25 S A (B (F =32.. 76,
P<0.000 1),CS 3:2 S &£ T H AL B, 42
Tl 90 d Ji5 , 2 W 5 4 05| B KA AE , 45 Ab B R
) S 25 il 3% (F = 131.15,P <0.000 1),
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Fig.2  Relationship between C/N ratio of vermibeds and earth-
worm population at 30,60 and 90 days
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