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Mixing garden wastes and spent mushroom compost of different ratios

for vermicomposting

WANG Lin, LI Suyan, SUN Xiangyang, GONG Xiaogiang, YU Kefei, CAl Linlin
(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: To explore the best ratio of garden waste (GW) and spent mushroom compost (SMC), so as to pro-
vide a fundamental basis for resource utilization, Eisenia fetida ‘Daping 2’ (earthworms) were used for mixed
composting. Five treatments (GW + SMC, dry weight ratio) were set, namely: A, (100% + 0% ), A, (75% +
25%), A;(50% + 50%), Ay(25% + 75%), and As(0% + 100% ) and 3 replications. The quantity and quality
of mature earthworms as well as the quantity of juvenile earthworms and earthworm cocoons of Eisenia fetida
‘Daping 2’ for the different treatments were measured during the entire vermicomposting period of 11 weeks.
Chemical properties of initial materials and final vermicomposts were also analyzed. Moreover, a germination
experiment was conducted to estimate the maturity of the vermicompost. Results showed that growth and repro-
ductive performance of earthworms treated by A, and A; were much higher than those of the other treatments
(P<<0.05). The nutrient increasing rates (for K, Cu, and Zn) in the compost for A; and A, treatments were
much higher than those of other treatments (P<<0.05), and vermicomposts reached maturity. The K content for
A; was (28.05 £ 6.13) g-kg™ and for A, was (28.32 = 5.66) g-kg™', Cu content for A; was (21.91 £ 2.78)
mg-kg™ and for A, was (34.08 + 3.34) mg-kg™, and Zn content for Ay was (27.22 £ 1.51) mg-kg™ and for A,
was (32.76 = 2.97) mg-kg™. Also, when 50% or more SMC was added, a high electrical conductivity (EC) val-
ue occurred, but with 75% or more SMC, growth of earthworm cocoons was limited. Thus, comprehensive fac-
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tors indicated that, the quality of compost was best with A; meaning it application of cultivated substrates for
low sensitivity plants was recommended or water leaching should be adopted to reduce the EC value of A; com-
post in actual production. [ Ch, 3 fig. 6 tab. 31 ref. ]
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Table 1  Physicochemical properties of the green waste and spent mushroom compost (after 21 d pre-composting) used for

vermicomposting (mean + SD)

B pH fi B R/(dS-m™) AL/ (g kg™) IR/ (g kg!)  2AE/(g-kg™) A
7] bR 2 A R 37 ) 8.24 + 0.07 1.92 + 0.02 284.4 + 3.44 2364 + 9.8 15.99 + 0.10 35.39 + 3.45
JE 4 i 8.62 + 0.01 4.04 + 0.03 3474 + 3.93 372.8 + 23.1 19.09 + 0.11 3241 + 4.09

3=X7] LW (g-kg?) A/ (g-kg™) B/ (mg-kg™) Hil/(mg-kg™)  F/(mg-kg!) fifi/ (mg-kg™)
7] bR 2 AL IR 37 ) 2.99 + 0.13 6.94 + 0.12 2 693.00 + 68.52 17.67 £ 0.22 118.9 + 1.79 137.5 £ 2.95

T 2l i 9.50 = 1.46 13.25 + 0.36 1 643.00 = 38.77 13.14 + 0.03 99.38 + 0.46 116.3 + 0.31
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Figure 1 Effects of different treatments on number of mature earthworms, juveniles, cocoons and weight of single mature earthworm

T NEW| Eisenia foetida ELA BEFPIACA JE [F] Fg (1 2450, o7 DA AR B 227 T [

H e 3 A UL : 4% A B 2 [ o 5 i S i ] g A TR e R YL % B R i ) e 0 I h: 25 S B (P<<0.05), 4%
b TR S5 BB ] B K T R I K. AL (465.7 £ 12.8) mg- 557 >A,(463.8 + 20.5) mg- £ >A5(435.7 =
23.2) mg-£>A,(334.5 £ 9.1) mg- 5" >A5(286.0 + 34.7) mg- 57, AHLWEBR A L A AL A>
A>Ase X —ZE RS H PR OB SE A — B0 B 1) f R T S A ML R AR R b 2 IR AR B I
FHIE G Z o B4 AR A W] R 2 T i 2 0y A5(306.4 = 8.5) mg- 557" >A,(224.5 + 15.1) mg- 5> A,
(195.8 + 15.8) mg- 4 ">A5(186.2 + 22.1) mg-4">A,(166.2 + 46.1) mg- 4", 5 FWJHL: Ay, A, Al A,
AL As (S AR RO, B IE A AR K

R 3 AN[E) Ak B X i 5] A K A TE 9 R0

Table 3 Effects of different treatments on growth and reproductive performance of earthworm

s iﬁHE?:%EE%MEEI D IR ES &N ke L A 5E - 2% m&ﬂz@lﬁﬂ%ﬁ%&;‘g/ I 451 8 1 e R K
Bit/ % it/ (mg+ &) J it/ (mg- Z&) ki /5%
A 87+03b 465.7 + 12.8 a 166.2 + 46.1 b 56.7+ 1.7 a 1470 £35a 548.0 + 22.5 b
A, 197+ 13a 463.8 £ 20.5 a 2245+ 15.1b 1.7+67b 1350 £ 11.0 a 677.7 £ 119 a
A 19.7£29a 4357 £232a 3064 + 85 a 1.7+ 148b 1253 +£45a 1993 £ 429 ¢
A, 127 £29b 3345+9.1b 1958 £ 158 b 367+ 145 a 810+ 13.0b 27+ 154d
As 93+0.7b 286.0 + 347 b 186.2 £22.1b 533+33a 733+ 144 b 1.7+08d

VLI A B AN ) 5 B3R 25 Ak B ] 2 55 B 35 (P<<0.05) o 3 B4 oA - 24 (L + A o 3t

e 851 2 A AN 1C Frzs o Ar, Ao FiL A BB S5 2 B NS 4 5T G 8L, OF B Ay B As B0 i 51 K
TEREAN BN R BT, ALE 7 AT BT S, 167 U BTG, A As (1900551 4 i B e
AN EEA Sy 0, AIRA SEMTRGWRSE A B . w8 ik S LU XT o 961 ) BT AT AL, BT L Ay R A Dl 4l R
9 0 B9 P AT REE As T As A BR S0 U BH A AR FRARG, S A1) T A 461 B9 A4 A= 1 A RAE

Hie 3 AT UL . 2% Ab B 2 [ o 451 1) 1 d KRR A7 AE 1 2% 22 57 (P<<0.05) , 4% Ak B 051 &0y i e KB 36
R A(677.7 +11.9) 8 >A,(548.0 + 22.5) %> A5(199.3 + 42.9) 5> A, (2.7 + 1.5) 5> A5(1.7 £ 0.8) %,
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Figure 2 Variation of pH and EC of the materials before and after vermicomposting treatment
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ARl A 7 R R 0 A B R B L R 2 K B FRAEL 4 dSemTRY AT AL F A, TR B
HUKFN . As, Ay T As 3 i =5
2.3 A EAEHTEHEHERXF . EERNF

Hi 3 4 mI . S S 45 SR B A1 A0 PR A HILIR o R 0 R R R, A~As 19 R 0 RO 8.76% ~
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Table 4  Effects of different treatments on organic carbon and humic acid contents of vermicomposted material

w el (g kg™) w nwl (g-kg™)

JUSL

ks s R /% 2l Zh e W /%
A 28439 £344  25870+159  9.00%147b 2235+25 2347 £ 23 502+073b
A, 29675+ 727 27035+ 184  876+280bh 2324 £ 12.9 2839 £ 1.1 2293 + 687 a
As 30763199 27479392 1067 = 142ab  289.1 + 02.7 3351 + 3.1 1597 + 2.19 ab
Ay 32827 +9.17 28157 +5.17  1408+3.09ab 3133 +202 336.9 + 143 8.07£579b
As 34735+393  289.18+082 1672+ 1.08a 3632+ 17.1 395.1 + 12.4 9.02 + 3.53 ab

YEHT - F A ) B AN [) 5 B 25 Ak B ] 2 53 W 3 (P<<0.05) o 2 P BIdf O - J4 (i o

i PR I 0 KR e 1 R R SR A R B L AR BE . i 4RI, ZEMEAE W), B R 1 % 1 0 3k
JIE A R R B B 0, X 5 R AR SR T T IE A AT R o HERE 45 TR BT A A B R IR I R A B
W E, A~As BB E 2R K 5.02%~22.93% , AN[EACEEH A, iSRRI R m, 5 A M A A 5%

225 (P<<0.05), B ] M sl e S v] DA 35 48 8 Ao PRI IIERE 07 o As IR RIRZ, As IR
2.4 FEALIEMRHIHEEITE . B, HAmA LMW

B2 S Al A HEABSS RS, P A AL PR 2 A TR B T . AAs 192 AU - UK GE 1, 3
TE o ARG RS, BN E FEY 0.53%~21.91%, o Ay, A, Fil As 358 8 2 & T A, fil Ay, SUB-
RAMAMAN %25 20 . 0 i b J+ 09 B B o] fig 2 HENE A3 A b 3R A WL o Ak o i 5 R 1 T 9 i
WD, W] A 0 B RV L B R HE R Y S AR, N HE S 0 A A [ AVE

R5 AREAEaEHHEETE., B, WAL KR

Table 5 Effects of different treatments on N, P, K and C/N of vermicomposted material

e w 55/ (g kg™) A WA L A
LILG £ W% B g 2%
A, 15.99 £ 0.10 16.08 + 0.13 053 £0.25b 17.78 £ 0.12 16.10 £ 0.23 9.47 £ 1.68 b
A, 16.36 + 0.63 17.31 £ 047 6.07 £ 3.69 b 1823 £ 1.16 15.63 £ 0.32 13.70 £ 470 b
A; 17.57 £ 0.51 20.72 £ 0.76 18.21 £ 6.66 a 17.54 + 0.62 13.29 + 0.31 2402 +374 a
A, 17.95 + 0.28 21.77 + 0.28 2133 £295 a 18.28 £ 0.23 12.93 + 0.07 2922 + 0.86 a
As 19.09 + 0.11 23.27 + 0.61 2191 £2.63 a 18.20 + 0.21 12.44 + 0.33 31.60 + 2.18 a
fb 3 w 4l (gokg™) : w an/(g-kg™) :
L g W% LS 45 %
A, 2.99 £ 0.13 3.62 £ 0.29 20.70 £ 5.50 a 6.94 + 0.12 8.14 + 0.22 1724 £ 3.13 a
Ay 5.34 £ 0.54 6.24 £ 0.13 18.94 + 10.30 a 8.36 + 0.30 10.21 + 0.39 22.69 + 8.50 a
As 7.66 £ 0.12 9.15 £ 0.74 19.58 £ 9.35 a 10.17 + 0.09 13.02 + 0.57 28.05+6.13 a
A, 8.66 + 0.28 11.44 £ 0.10 3245 +5.19a 11.28 £ 0.24 14.45 + 0.41 28.32 £ 5.66 a
As 9.51 + 147 12.50 + 0.32 40.56 + 29.31 a 13.25 £ 0.36 16.02 + 0.48 2099 + 4.32 a

LB - R 2 o [7] 51 A [7] 7 B 7 2% b B 22 53 48 35 (P<<0.05) o & P 85t o T By (b v

AL 1 i AR R ) I SO R L I BRI . PADMAVATHIAMMA %5 248 1 i 0 EL /) 20 B
(1) 3 A 7 B A R T LA 32 1, (R /N F IS AR RS E PR o 3 5 rl . A5 b e 5
G AT A BRI RRAR, FRIE Tl 9.47%~31.60% ., As, Ayl As BRA HLYI/NT 15, H 06 i s
FHLE Ay LA, A 22 5 1 3 (P<<0.05) .

%5 al . QoM , S AbH ek . MR BRI N, . 8 TR F0 B in 32 22
SEH T AU R . SkaE . X 45 SRR R A A — B R G Y 2T 2 R
9 2.99~9.51 g-kg™!, ML RS A8 TR B0k 3.62~12.50 g-ket, MK T 433K 18.94%~40.56%
SERME TR As e K, AdIRZ, A~As RIEBEEINE R B F 2R &0 R R Y 2
T 4> B 6.94~13.25 g-kg™, HEAE S G 19 4 B0 4 Hh 8.14~16.02 g-kg™, HEMAY H 4R K
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Table 6  Effects of different treatments on Fe, Cu, Zn and Mn concentrations of vermicomposted material

e w g/ (mg-kg™) w 5/ (mg-kg™)
GG 4 W% Wk 45 R/ %
A, 3732.00 = 16.55 3 750.03 £ 1427 048 £0.30 ¢ 27.59 + 0.11 32.18 £ 0.16 16.65 £ 0.73 b
A, 3452.17 + 19.63 3 585.34 £ 29.45 3.86 + 0.87 be 25.34 + 1.08 29.80 + 0.62 18.19 + 7.02 b
A 321638 +4522 3436.70 £ 43.46 6.93 + 2.81 abc 22.65 + 0.47 27.58 + 0.18 2191 £2.78 b
Ay 2 793.50 £ 29.07 3 152.60 + 46.17 12.89 + 241 a 19.75 £ 0.39 26.46 + 0.15 34.08 £ 3.34 a
As 2 526.59 + 97.54 2 783.08 + 10.46 10.53 + 4.84 ab 19.75 £ 0.22 23.49 + 0.34 1896 + 145 b
sh w 5/ (mg-kg™) w g/ (mg-kg™)
Bl 2k R % Ik 7 E)
A, 199.58 + 3.68 23090 + 3.31 1576 £ 253 ¢ 221.98 + 9.05 236.41 = 5.15 6.69 £2.52 b
A, 181.84 + 3.04 221.05 £ 6.12  21.70 = 4.81 be 196.42 + 6.24 227.52 + 4.11 16.15 £ 5.10 a
A 177.77 = 1.79 226.12 + 1.44 2722 + 1.51 ab 188.88 + 2.52 216.43 + 2.55 14.59 + 0.44 ab
Ay 169.32 + 1.43 22472 + 320 32776 £2.97 a 180.43 + 1.45 21642 + 4.12 1993 £ 1.61 a
As 169.04 + 2.80 214.68 + 1.92  27.07 +2.42 ab 176.17 + 3.38 196.97 + 0.43 11.90 + 2.35 ab

LT SR [ AN 7] 5 B 2 7 25 Ak ) 2 S B 25 (P<<0.05) o 2R P CHE O - 3 (b

A4 BIUE 46 19 8k R K0 2 526.59~3 732.00 mg kg™, HEE 45 SR 198k 2> B 2 783.08~
3 750.03 mg-kg™, G E 53R 0.48%~12.89% , Hdv Ay IS I fe i, 5 AR Ay AH L 25 7 B
o AR G A BT i 43 B0k 19.75~27.59 mg-kg™, HENEZE S B8 BT i 43 ECh 23.49~32.18 mg-kg™,
W E 93 %0 16.65%~34.08% , Ay W4 HE i 2w T AL I . Ay BRI NSk 2 . 45 Ab R IR
4 8 I e 43 B0 169.04~199.58 mg-kg™', HENE 45 03 J5 (5% 7 214.68~230.90 mg-kg™, 14 4r % K
15.76%~32.76% , Hrp Ay BRGSO, W& T AR Ao As BRI IR Z o 45 A0 FHE 06 1 4 T
BEOMHON 176.17~221.98 mg-kg™, MENESS S 19565 Bk 22 B0 196.97~236.41 mg-kg™, M T 43 5Ny
6.69%~19.93%, H.i A, BRI ME R E S T AL AARZ . ATRe 2l TG pH E 0y BG4 .
W LB L BR T ER A ACHE B I SR Wm0 & S b T A L B R A T AR T T DT &R B e 4K,
FERNANDEZ-GOMEZ % 50 fi F 53 45 5 th 2 W ] A2t T A HL 916 S 30T 4 B s > M i 42 55 T 45 0 %
Jo A
2.6  A[E)4b 2R i 5] M BB Xt Fih F & S E R0 2 i

K BB (1) 2% 0 07 3 JIES JEF s A 1) 48 s 2 —

ZUCCONI 5 RGCH N I (KT SO%R HIEIBEIE o e
R SRR AT B3 L S oL T rE
JEEAUS , Ab3 Ay B Ay 19 Io (R T 50%, BEEATE ¢
Ao DRI, 3 N L I BB RS 5 T RS S 40 |
T I L S 3
3 0
P KT 2 5 051k el 5 e 1 700 B 4 0 A A A A A

ST i B Ak B [ L 3 0+ 8 8 (TR E) ] A .. SN

\ S S [ /N 5 R 2 A [ Ak 38 ]
(75%+25% ) F1 A3 (50%-+50% ) B LL 1) Hi L 85 35 28 < 1 4 % 5 15 (P<0.05)
G FR B, AELIE A U R Y L R AG(25%+T5%) R g 3 R ) b 2 b 99 et AP T K A5 YR

As(0%+100% ) LB il w45 6 A 1, ASH) i 451 B9 (4 B I

Figure 3 Effects of different treatments on germination index
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