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Composting-vermicomposting of green waste processing spiked
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Abstract: To accelerate the resource utilization of green waste, this study considered the combination of com-
posting disposed green waste mixed with cow dung by employing Eisenia fetida. After pre-composting green
waste for 60 d, seven treatments were prepared for vermicomposting by mixing green waste (pre-composted ma-
terials) with cow dung at ratios (dry weight) of 0 (T,, without earthworms as a control), 0 (T,), 2%(T,), 4%
(T3), 6%(T,), 8%(Ts), and 10% (Ts). Growth and reproductive performance of E. fetida in different treatments
were measured after 60 d of vermicomposting with a plant cultivation experiment (Calathea veitchiana) being
conducted to estimate the quality and maturity of the final vermicompost. A complete random design with treat-
ments of Ty, T\, Ty, T, Ty, Ts, Ts and 30 replications. At the end of cultivation, five plants were randomly se-
lected from each treatment and were analyzed for the plant growth parameters. Results showed that final prod-
ucts of all treatments with earthworms (T,—Ts) were significantly higher (P<<0.05) in nutritional element con-
tent and plant growth parameters than T,. Moreover, in comparison with pure green waste treatment (T)), treat-
ments with the addition of cow dung significantly (P<<0.05 ) increased the rate of growth and reproduction of
earthworms, significantly (P<<0.05 ) accelerated the degradation rate of cellulose and lignin, and significantly
(P<<0.05 ) increased nutrient contents of the final vermicompost product. Moreover, with the addition of cow
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dung, significantly (P<<0.05) increaseed in microbial population (bacteria, fungi, and actinomycetes) in ver-
micomposts were recorded. Among treatments T,—Tg, Ts and Ty had significantly (P<<0.05) higher fertilizer val-
ue for the final product as well as significantly (P<<0.05) higher growth and fecundity of E. fetida. Thus, the
combination of both processes (composting + vermicomposting) could be suitable for disposing cow dung and
green waste with the green waste mixed with cow dung treatments at rates of 8% (Ts) and 10% (Ts) improving
the efficiency and quality of the vermicompost. [Ch, 1 fig. 6 tab. 27 ref.]
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JSCAF ke M S a e | DR, 40N e S R A i 1 B, D A3 AT RS A AR A I 5 v A
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Table 1 Initial physicochemical properties of the green waste and cow dung used for composting-vermicomposting

E| pH fi HSR/(dS-m™) AP/ (g kg”) 2H/(g-kg™") A L 4/ (g-kg™)
AL IEFY) 8.31 = 0.01 1.55 = 0.01 337.00 = 0.41 14.36 + 0.01 23.5 +0.03 2.04 + 0.05
4% 8.74 = 0.02 3.06 = 0.07 290.00 + 0.96 15.38 £ 0.05 189 + 0.11 7.36 = 0.54

5 L/ (g kg ) 5/ (g-kg™) BE/(g-ke™) T4 K 1% N
ALK T 6.69 + 0.01 119.00 = 0.08 9.65 + 0.00 30.30 £ 0.29 23.70 = 0.10
RS i 9.07 £ 0.16 46.90 = 0.67 10.40 + 0.08 24.30 = 0.47 12.00 = 0.40

it o R S R B RN E s KRR SR i o BS RX B R e s B, A, i
2R BBUE 2 1 PRAKASH 2815175 g 72
122 ffe st EmaAF AR a  BUSA BN ™ SR, k& 14~15 cm, AR
it . AR SE R H IO F M I AT A AT R R, 30 Bk AR, PR 3 d BEOK 1R, SRS A I AN it
INHAE F . kKT 180 d )5, FHMLLEHC 5 k- AbHR™, WERR S . i . PR, DRI e e
S S S0 Sk B AR 2 ) R o) 1) eSS A% (), 3O el i T R S=mrx (d/2)?,
1.3 #HELE

SEI6 KU R ] Microsoft Office Excel 2010 F1 SPSS 20.0 4bF, #E47 07 223 M M £ 5 oS
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IR 2 WTDAAT i SR AL B2 SR 47305 I o 3 R 2 AT N A 851 4 K A I
Y AL PR (To~Te) BCAT U 451550 5 A1 PR SRME 5] B B Table 2 Effects of cow dung addition on growth and reproductive
¥y 5 TR R IR ST (T)) s o 260 performance of carthworm
M, T PR ARTF T-To b B, AT 0 AT ISR PR A i ] ) P SR k)
£ VR I B 01 077 O R R R DGRk

T, 12,67 +0.67 ¢ 025+0.00c¢ 417.00 = 14.18 ¢ 40.67 +3.93 b

. T, 1633+033b 027+000b 67233+ 1598 b 43.00 +2.31 b
HE N 25 o B 25 Ak 3 e 051 ) AR L e
T, 1933+033a 028+000a 780.67 + 1450 a 63.67 +240a

Ot A SR TN BRI, T 033, 0670 02940004 793.00 28928 7033 3.93
T To AL 25 T Ty A T 203, A TTo &b 1 200020008 029+000a 780.67+996a  69.00  1.00 a
P ZEFARFE . 4PRERY . FEBIEHE 1, 1967:033a 029+000a 82167 +2436a 71.67 + 240 a
T AR, AR 4%~10% 54 BT s[RI AN R] 5 B3R 45 2 1] 22 57 5 3% (P<<0.05)
22 AEAEX=mEBAERHZI
Wk 3 s HEAEWI AR JFURL pH (2 pH 8.31~8.42, 454G 7 % M e ] 4= K56 [l (pH 5~9) ' HEAE
WIS W5, ™ & pH (A pH 7.96~8.20, 35 F 4k i H 25k pH 7.0~8.5 J[H", HEAE ™ & pH {ERE
i, FIReRHENC G AR Bl . 0 S A V) B0 o WA HILIR 26 W) ot B
HEREW) by DRk L 2 380 1.55~1.80, HENEZE G, &7 mpyH 3k 1.73~2.62 dS-m™, fF& R4
77 HENE 7 i N AR ARG S B . S R R AR R AL B ) 22 e 2, Horp, wp gl MENE s (Ti~Te)

HAg A 5 53 B0k 4%0~10%

3 A 2 v T AT AL B (To) 5 AN () Mc 951 SfE S AL 2, o S A R Bt A 2S00 LU 91 48 v T, e
To Kb BR Y HEL G 30 R R 250 T A AL . SR IRATRIAH L, MERL ™ b it S RIS, TREH THEAE (A

WL I e T Tl R et A PR G R WA B, SN AR SE AT AR e T v, R sl R A A A L,
AR APEY) BORICR R, i R R RN

HIEE TR0t A LB B ik 73 B0k 331.25~337.78 g-kg™, HEALEE LS 25 HEAL ™ b A7 LR i ik 7 403
AR, A LB 5T i 0 B/ T 258.86~322.1 g-kg™o Horfr, M S]E JIE 7= fh (T ~To) A WL 4 fiff 5 10825 3 T
FHENC AL B (To) o AR M B fE A AL B A, 7= A BLBR B Ry o Te>Ts> T, >T,>T,>T,, i, ALK
IR e B A 2SI LR R TS0 o A WU 5 R RO R S AR U IR IR LR AR, AT R AR 2 e
PE T MBI AN A KB, I T AL
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Table 3 Effects of cow dung addition on pH, EC and organic carbon of vermicomposting

4k B

pH (&

L3/ (dS-m™)

F LK/ (g-kg™)

Ytk

(AP

W 31%

(ko)

g

4 51%

Wik

G

W& /%

To
T,
T,
T,
T,
Ts
Ts

8.31 +0.01
8.31 £ 0.01
8.33 £ 0.01
8.36 + 0.01
8.38 + 0.01
8.40 + 0.01
8.42 + 0.00

8.27 + 0.01
8.20 = 0.01
8.16 = 0.00
8.12 = 0.00
8.08 + 0.01
8.04 = 0.01
7.96 + 0.01

048 £ 0.18 g
128 +022f
2.04 £ 0.07 e
279 + 0.08 d
358 +0.18 ¢
425 +0.18 b
554 +0.08 a

1.55 + 0.01
1.55 + 0.01
1.59 + 0.01
1.66 + 0.01
1.69 + 0.01
1.76 + 0.01
1.80 + 0.00

1.73 + 0.01
1.95 + 0.01
2.09 + 0.03
224 +0.02
2.36 + 0.02
247 + 0.01
2.62 + 0.01

11.60 £ 0.70 £
2576 = 1.11 e
31.19 + 224 d
3514 + 0.84 ¢
39.19 + 1.64 b
40.61 £ 0.55 b
45.11 £0.75 a

337.78 + 041
337.78 + 0.41
336.19 + 0.62
335.01 + 043
333.58 + 0.54
332.96 + 0.36
331.25 £ 0.34

322.10 = 1.77
306.44 + 0.41
292.74 + 1.44
280.55 + 0.56
274.76 + 0.69
270.15 + 0.54
258.86 + 0.97

464 £0.62 g
928 £ 0.13 f
12.93 £ 027 e
1626 + 0.11 d
17.63 + 027 c
18.86 = 0.09 b
2185+ 021 a

VEWT: W90 [ 7 B 43 5 AL ) 72 5+ . % (P<0.03)

Wk 4 PR B AR A BB 0 B0 14.36~14.52 g-kg™, AL 45 AU 4 505 70 KOk 12.62~
20.75 g-kg™, AT ULMENL A RS BRI, 3G AR 8.07%~41.29% , H v e 151 3 NE AL B4 R R
i T AR AN B . BSNS4SRI R A . MEE PR BB AR B, 1
o s S o | HE A . VR I A A S R A RS R SRR s AT AL B, T 7 A U 4 AR
WR G E T T~Ty AbHE, W] AR A 28 VR IR 0 1 8 s 47 0 SR A B R, Al 2R 28 5 i K RO R A
[ U A, AT P 4 U AR O I B AR EE (C/N ) S B JIE 3o 7 o b R AT WL 1 R A AR B . AR
g, MEIELSR)E, &4 CON BT, Hoapd ENEL B (Ti~Ts) C/N B3 B & T4 F b i
(To)s /NTa) M 5 HEAE AL B vpr, To~To AL B C/N B3 0 35 & F T, b ¥, Van HEERDEN 452048y, HEAE C/N
KT 20 WG 2, ARF 15 @& 7PN o AW, BR To AbF4L, HoA AR FE Y F 4 C/N ¥/
T 20, Ty~ToAb3E C/N /NT 15, FRWIFELRAL I 759 8 I BT i 73 50 6%~10%0 28 3 F] 48 g HENE 5 3k, JF B
FIF AN A= 77 o e 2R 7 it ) A W 5 20 B 2.25~4.32 g-kg™, SHIUGT AR EL, 393K 10.56%~
59.51%; 44055 A0 7.14~8.97 g-kg™, Wik 6.77%~28.65%; 455 b 4350k 124.61~129.63 g-kg™,
WARIK 3.92%~16.8T% ., Horpr, S| ab3f (T\~Te) AW, 450 K45 5 & 7 50 % 35 & T4 S HE AT Ab 3
(To) o WM HEMEALFErp, T~To AbFR 2 HE . 2H LA MG R B & T T~Ts, H Ty, Ts, TeAbFEZERA
B3, BFUEPRIITIRRY], BN A 3% ARG 0 dke 15140 TS Ve v B R N8, V5 U rh A R 2R 38

&4 HFERMI LS AR P AT R F
Table 4  Effects of cow dung addition on mineral elements of vermicomposting

AR/ (g kg™) WA L

45 B 2%/% 4R
14.36 + 0.01 1552 + 0.41 8.07 +0.33 e 20.75 + 0.17
14.36 + 0.01 16.63 + 0.02 15.79 = 0.18 d 18.43 + 0.04
14.40 + 0.00 17.55 £ 0.15 21.88 + 1.05 ¢ 16.68 + 0.06
14.44 + 0.00 17.83 + 0.15 23.46 + 1.00 ¢ 15.74 + 0.11
14.46 + 0.00 18.92 + 0.76 30.82 = 5.29 be 14.57 = 0.60
14.50 + 0.01 19.63 + 0.94 35.35 + 6.39 ab 13.83 + 0.65
14.52 + 0.01 20.52 + 0.19 41.29 + 1.24 a 12.62 + 0.12
I (gkg) B/ (g-kg™)

4 4
7.14 + 0.01
7.44 + 0.08
7.62 = 0.09
791 = 0.05
847 = 0.15

Ak
B
To
T
Ty
Ts
Ty
Ts
T,
Qb
H
To
T
T,
T
T,
Ts
Te

S (g-kg™)
£
2.25 +0.01
2.67 = 0.01
2.86 + 0.06
3.17 = 0.07
391 +0.15
432 + 0.08
4.13 £ 0.04

B/ (g-kg™)
ZER 1%
9.73 £ 0.01 0.87 £0.11 ¢
9.85 + 0.00 2.11 + 0.77 be
9.97 £ 0.04 2.78 + 043 b
10.34 £ 0.07 6.32 £ 0.78 a
10.36 £ 0.05 6.18 £ 0.52 a
10.41 £ 0.05 6.31 £ 0.56 a
10.54 £ 0.03 7.10 £ 0.19 a

U
23.52 + 0.03
23.52 + 0.03
23.35 + 0.04
23.20 = 0.03
23.07 = 0.04
22.96 + 0.03
22.81 + 0.02

K 54/% ikl
11.75 £ 0.84 £ 2.04 + 0.05
21.65+0.23 ¢ 2.04 = 0.05
28.55 £040d 2.16 = 0.02
32.16 + 0.55 c¢d 2.30 + 0.01
36.83 + 2.64 be 2.51 + 0.02
39.79 + 2.80 ab 2.65 + 0.02
44.68 + 0.50 a 2.75 + 0.01

R 1%
10.56 + 2.66 ¢
3138 £3.15b
3257 £340 b
37.70 £ 3.69 b
55.92 + 4.69 a
5951 +2.75 a
50.33 + 1.69 a

U

4R %
6.77 £ 0.04 e
11.26 = 1.13 ¢d
13.16 + 1.32 cd
16.39 + 0.55 be
2359 +2.18a

kG AR %

11991 + 0.08 124.61 £ 0.79 3.92 + 0.60 e
11991 + 0.08 129.46 £ 0.63 7.9 + 0.58 d
118.88 + 0.32 131.57 + 0.52 10.68 = 0.60 ¢
117.83 + 0.12 134.53 £ 0.21 14.17 £ 0.25 b
116.70 + 0.12 135.86 + 0.92 16.42 + 0.84 a

6.89 + 0.01 8.45 + 0.08 22.57 + 1.15ab 115.02 = 0.39 133.66 + 0.50 16.20 + 0.61 a

6.97 £ 0.02 897 + 0.34 28.65 + 5.08a 110.92 = 0.36 129.63 + 0.64 16.87 + 0.36 a
LT . [ SAS ] 5 B2 7 25 41 1) 22 e 1k 3% (P<<0.05)

Ui
9.65 + 0.00
9.65 + 0.00
9.70 = 0.00
9.72 = 0.01
9.75 + 0.00
9.79 + 0.01
9.84 + 0.01

g
6.69 + 0.01
6.69 + 0.01
6.74 + 0.00
6.80 + 0.01
6.85 + 0.01
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VNI ARG K IR IRER IS R B, AN E AR Medecago sativa FEHENE , W] INEAG BV 43 1
JEAdE 4 B0 0T 20 B8 N 15% LA 1o HERE 7 b BE 0T 73 20K 9.73~10.54 g-kg™, AHXT T 45 7 38 %y
0.87%~7.10%, 1, To~Te bt 5] 40 FEE 5T 5t 3 H008 2 3 = T AF S HEAE AR 3] Too  fe 45] HE AL Ab R To~Te 3
RGP FERT TR T, 4B, (H To~Te 2L BE ] 22 508 B % . FERNANDEZ-GOMEZ 25248 1y | HifE 354 &
32T, AT RE T LA 0 o ik i P e A HE T 7™ b o et R AR R A o /D i 1, T 2R 2R R i R T e A
VLR R, LA R A E SN E R TR TR,

WM 5 R, SOBEYER | AKRBTR W) LG R 738N 29.70%~30.32%F1 22.58%~23.75%, HENE LS
W E PR T, BB 9.15%~25.36%F1 14.09%~17.67% ., i f5|4b Bl (T\~To) KT . £F 4%
e figp 30 Jb 5 o T U AECHE AR A B T, e 51 HE A v, S T 2 2 b 38 (T~ ) 1) £F 4 3% R0 AR J5T 3% 119 o i 256 b 2%
BT AR INAR S (T,), H Ts Fl Te AbACR 25 5 T To~Ty A0 B, {H Ts T T A0 M) 22 F A I 2 . AG5R
5 KUMAR PV BEoe 45 AL, ATRE A28 A R EFRoo R, fedk 7 i mUR A wis g, B
PTG R FORTR 5

RS HFEIR NG b B HE AL o A R AR R R IR0

Table 5  Effects of cow dung addition on cellulose and lignin of vermicomposting

o % A%
/% £ 90/% W 8 1% WthI% 25 5/% W 8 /%
Ty 30.32 = 0.29 27.54 + 0.06 9.15+£0.88 e 23.75 = 0.10 17.67 = 0.05 25.60 + 0.37 d
T, 30.32 = 0.29 24.66 + 0.16 18.66 + 0.41 d 23.75 = 0.10 15.77 £ 0.05 33.60 £ 0.34 ¢
T, 30.19 = 0.26 23.97 + 0.06 20.57 £ 0.85 ¢ 23.50 = 0.02 15.30 = 0.08 3490 + 0.36 b
T 30.10 = 0.04 23.65 = 0.06 21.43 + 0.22 be 23.26 = 0.04 15.18 £ 0.05 3472 +0.15 b
T, 2991 = 0.02 23.17 £ 0.02 22.55 + 0.13 be 22.95 + 0.06 14.83 + 0.06 3539+ 040 b
Ts 29.81 = 0.07 22.26 £ 0.16 2533 £0.39 a 22.82 +0.03 14.09 = 0.04 3825+ 023 a
T 29.70 = 0.02 22.17 £ 0.06 25.36 £ 0.18 a 22.58 +0.03 14.10 = 0.04 37.58 £ 0.20 a

LT . IR BAN ] 5 B 2% 41 W) 22 7t 1.3 (P<<0.05)
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HENE 5 0 0 B e MENE A B A B B b o 2 S0 0 R 50 M 51 M A PR ol 5 e 45 R R B, i
WG e T, A R HOE BRI, WP 1 B, HEIRSE S, EAE S e
AW . R . HEECR R TGO (R, i) o S A B (T ~Te) AN . R . R AR
1 THEEHERE (To) o ERJINA 2E A ML IS MENE AL B, SR . R . BB AR To~Te AR B AP I 250 T
PEFEALHE T, AR FEUR AL BE (To~Te) Z 18], To A0 BH 7™ diy b 240 bR K00 M B B W 2 v T LA AL B, fH
Ts AL P2 S AN 3 5 TR B RCREATE To A0 BN 25 3 T AR AR B, {55 Ts Fl Ty AL BEZ2 SR B35 ik
N, BN FERESR M B, PR HEA ALY SO, R ATREE IR SO, i e 2 A P 2R K
S
24 HEFmEMTFERBZE

PAHE R 7= f V5 D 22 SRR 15 S AT, AR RARBLANER 6 Frzis o i 5] 3 A Ak B (T~ ) Al R 7E R 57
R MR R SRR S T AR EMEAC AL B (To) o X — &5 R AR T LA R Dy, AR T R

—~ 600 Y ~ 300 i —~ 300 e
o0 480 o0 240
= 360 = 180
X z
< 240 < 120
& &
N 120 e 60
E 0 )
T, T, T, T, T, T, T, T, T, T, T, T, T; T, T, T, T, T, T, T, T,
Ak 3 Ak 3 Ab ¥
L GRS O AL 7= 5

B 1 0 Ao st 3 ) 3 N A2 M HCE 0 ¥ e

Figure 1 Effects of cow dung addition on numbers of bacteria, fungi and actinomyces of vermicomposts
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B, A5 HERE 25 2T pH ALK, 5 R 6 HRIMFHEAEBIHEES S EMATFENERZN
KT T 8 F2 0 Z W e, TR it Table 6 Effects of cow dung addition on the growth of Cdlathea veitchiana

y E R . = . B e S )2
W MR R S e R g R ey, A HR/em i I /om MR BUOF - SR (g #F)
B Ay e KR, & pggase T 11062033¢ 17230+ 610 280+ 020d  725+083e
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