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Study on effect of transformation of organic wastes on earthworm and vermicompost

LI Yan, SHI Yan, WU Di
(The Institute of Agriculture Resources and Environmental Sciences, Tianjin Academy of
Agricultural Sciences, Tianjin 300384, China)

Abstract: In oder to study the effects of different ratios of sludge, decomposed straw and cow dung on earthworms and
vermicompost after the abdominal transformation of earthworms, a 60-day experiment was conducted. The physicochemical
properties of earthworm and vermicompost, and the bacterial diversity of earthworm intestine were tested. The results showed that
the earthworms could decompose sludge, sludgetcow dung and sludgetdecomposed straw with different proportions, especially
100% sludge and 70% sludge+30% cow dung had the best absorption effect with a highest proliferation rate of the earthworm.
However the worst result was occurred with 50% sludge + 50% decomposed straw. Adding cow dung and decomposed straw
compost to the sludge could reduce the pH and organic matter contents of the vermicompost and increase the EC value. Different
ratios of raw materials affected the composition of the intestinal microbial community of earthworms. The bacteria in the intestine of
carthworms fed with 100% sludge was mainly Firmicutes. With the increasing of cow dung in the raw materials, the number of
Firmicutes decreased, while the proportions of Proteobacteria, Actinomycetes and Bacteroides gradually increased. After adding
decomposed straw to the sludge, the Proteobacteria in the intestinal tract became the absolute dominant bacteria.
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SO A BRI A | B AR s R B
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1 MRFTTE

1.1 REdra
P s o 28 RS Y YL IF 2 5, A

T HE i 05| R b5 V5 YR B T FIE X S
IKALERT 5 AR 2 E R i X R4 3R
JE SAEFF R SRR AR AR Ak
Bt e, 22 TR RVE 1 2 mm FEHIAS, BE K
IRAR A A 3 5 b 7 75 ) o PR AR B0 o . SE R
BTG TS | R IC LI W 6 8 4 (670 mmx
420 mmx175 mm) LA e 45] 9 4= iU B
1.2 RIwBAHRMS

AU T 2019 4F 7 H ~ 2020 4F 3 A 7fERHE:
T IR BB FE AT . 145 o BORE, E 5K
B E A TR A3 o
1.3 REHE

K 3 FhPEHE IR LL ) (5752380 # A ZEFE
BFEF A S5 T5 IR HATIR S, WA A 30 .00kg ¥
BE LB TR MRS YR E KA F 60%, A
AR 3 IR, PR AR N ST 1.00 kg
AT B S R AR i s ] R LA L 1

T A B ST IR S kAL, HEAT O
60 d My HEALARTE . S ) 4 L EE 7E (2245) “C,
I HE 10 PRI, ARAIE 5 K RIE 60% Aty
FREE G, BT di 5] IR A P b A S ok, LR
AR, GE Tt i i W 4R £, BRI, DU A G HE
bro TRAJE AR PR LR, WAk 2,

x1 FEAERBEE

AbBE1 (T1) QbBE2 (T2) fbBE3 (T3) QhFR4 (T4) REFRS (T5)
100%751% 50%35 e+50% )5 AT FF 50%35 J+50%4- 2% 70%75 Je+30%4- 2% 70%75 6+30% 5 BAEFT
HEATEE AL B

x2 AELEBERHELMER

WHAEbR  BIR%  APBU%  pH  HLSF/uS-em

T1 7.19 44.23 7.14 1679
T2 4.44 53.17 7.50 3740
T3 5.79 41.10 7.95 4570
T4 6.77 44.23 7.14 1679
T5 5.44 41.23 8.40 3600
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PR, ol o IR AE T 30 o SR FHUE IR o M| i 3 1
AT S5 R R F R A R A E I
TP AR AT AT . I A5 R F Excel

2 ZHREWE

2.1 SEBIFERL RS

e ) A P 3k AR 55 R o ) 2 ) BRAL PR, T
%3, T1~T5 MMIZERAETE 0.49 ~ 0.55 glem’ Z
[) , 24 A g TR R (LR ] EL B9 B0 1 SR 13k 31 CAT AILAE
Ak NY/T525—2021 )brifE . X HLFE 2., 3% 3 i T
1, g R AL S, M3 HA T, T4 BI85
TR, T2, T3 F1 TS B30 & &K FRILA1E,
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AR T #A . KHARRAZI et all'® TA Ay i
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501k, fErba R rh, fEHE T R R g RN G
MLES TR, LA ROIE il — e ] =4, M43 5
HAPLBRER, pH. F 5% T 5 . NDEGWA et al'”
WEFEIN Ny, B 4513 pH AR 46 5 . B0 LA™ A=

APUIRA Ko AIRXEG A 451 2R HLR . pH FIHL
R RN -S54 R AL AT AL, AT RESE th T IR
IR 22 53 BT S B0 BROR R, i 150 %) 4075 Jé
(T1) Wy MR S A 1A B Rl e 22, pHL R IR R,
Wi 5| FE A SR B R IR 2 . 5 T1 a5 Je L %t
LU, R AT A A- SR BN AS T iz ] A= Wy i R He A,
HEAR SRS AT B AL B A RO e 22

&3 AREAEIEHIZEEL R

REPRFERR  AE/gem®  BFE% AL/ % pH HFH/pS-em™  FERGREBEYA ¢ W R BRIET %%
T1 0.55+0.02  7.95+0.16 41.05+2.66 6.18+0.06 3 230+5.66 <100 100
T2 0.49+0.03 437+0.22 47.45+1.74 6.86+0.09 4110+8.29 <100 100
T3 0.54+0.01 5.71+0.09  34.95+0.96 7.00+0.14 6 130+9.57 <100 100
T4 0.54+0.06  7.52+0.87 39.92+1.32 6.32+0.12 6 550+3.28 <100 100
TS 0.55+0.03 5.36+1.00 34.12+1.11 7.59+0.18 5250+6.46 <100 100

Vs FPR A TR A bR R 22
2.2 sEWERLER ST

ANTRIAEBRZE P RS 5 7K R AE 78.36% ~
79.37%, Z5AKe F3 B ERITE 11.76% ~12.31%,
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AFEAb PR (T3, T4) > 45 e EE(T1) o M)l
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T4 wrdi AR e B 22, Zr Bk 3] T 3.11 F13.07 kg,
FHAEE T0T 46 M s 45 i, W T 2 %, s
PR B A B AR T A A 3, B4 A 3 T
6.01 F1 5.43 cm, M I 1A 72 20 5K 8] T 3.16
A12.83 mm, W 4,

LIM et al'™® F12% £ 3H 2500 DA Sk F) FH B 6 35 e
HERERCR AN . 2R gL 45 20 BF oY R W LB 0
e 2 Xl e 45 g A RS BRI, 2 R AR SE T
S, M NAILS 5 AN [F) b BRAS AR S 25 8L, LAt
15 YRR I B M 5 SO B e o T RE R RO

i W51 28 5t 2l s Ye WAk, © 3 B I5 e i BRAL PR, 4l
15 VR AR LAY TS IR (T, T4) B o7 i 38 70 3R
B SR A e M5 P A A 5 A, i A Ak BT g
TR T A= FERE AFEFE, oA T AT BRI,
S B ] Ao B A A R A, BAE B TR, X
SERN Y Ch A SRR L B o ff i R T 4 R
it I, e 51 A2 R P A HE R A (0 A DL R 8 R )
O, AN 4 2R R A ALY, DR R N AR
TRl e | ) SRS M A, i | 5 e ) A1
2.3 mBFEREYEEEMARTL

i W51 i T 2 e 1 3 A e A B R B A ), AR
e Ra e VLR Gl LS 781 = T NG
Ab 3 ) ke | P 1 TR GO RN BE R AR, B SRR TR B
TEXT e 45 g 1 P A AR T L L S
23.1 @ OTU 247 1E 97% WIABUE K FE T,
58 T EAFER A OTU N4, WK 1,

R4 AEALEEHEFEL IR

AhEEFRRR  SOKE/% MW FiE/kg MBI /em MRS EA/mm BIE% pH A5 /uS-cm™
T1 78.94+0.67 3.11+0.05 6.01+0.12 3.16+0.03 11.76+0.13 5.40+0.02 4 990+7.95
T2 78.80+0.42 1.77+0.09 5.29+0.14 1.90+0.04 12.23+0.09  6.05+0.01 6 200+4.32
T3 78.53+0.85 2.10+0.10 5.22+0.09 2.04+0.07 12.03+0.11 5.47+0.03 6 810+8.61
T4 79.37+0.39 3.07+0.08 5.43+0.17 2.83+0.09 12.06+0.08  5.53+0.01 4 190+5.6
TS 78.36+0.66 2.21+0.09 5.08+0.07 2.01+0.02 12.31+0.16 5.75+0.04 4 300+6.27
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100 - ® Others
Patescibacteria
Planctomycetes
okt = Gemmatimonadetes
T2 Acidobacteria

1 OTU Venn

FRRT S A Z a1 3E4 | K54 OTU %
H, BB OTU WEASTHEM . %58 OTU
T4>T1>T2 =T5>T3, i T2, T3 1 TS5 & OTU %X
HIMET 14>
232 Alpha $#M48%o4r i Mothur(version
v.1.30) F A4, XPRE i Alpha ZAE P48 BT IEAN
SAEED Alpha ZAEHEFEEUESIT, L& 5.

#5 Alpha SRS

WHHERR  OTU Chaol Shannon  Coverage
T1 736 738.3333 4.647 4 0.999 8
T2 82 230.2 1.194 1 0.999 1
T3 484 561.153 8 1.776 0.9979
T4 747 757.111 1 5.5307 0.999 6
TS5 60 249.0 1.73717 0.999 4

7E: Chaol H=E& BT ; Shannon N &ER-ENLHENESS ;
Coverage N TG IR E .
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