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Effect of vegetable waste vermicompost on the growth of Brassica chinensis

WANG Ya-li, YANG Guang, XIONG Cai—yun, XIE Shang—hong, LI Yin—sheng, CAO Lin-kui, ZHAO Qi"

(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China )

Abstract ; Indiscriminate distribution of vegetable waste can increase the risk of nonpoint agricultural pollution. In this study, a comparison
was made among four composts formed from vegetable waste and two commercial fertilizers used to promote the growth of Brassica chinensis.
All six agents were matched at a nitrogen contents of 37.5 kg -hm™ The height, leaf area, and nutrient contents of N, P, K, Ca, and Mg of
Brassica chinensis were measured. We found that a vermicompost formed from vegetable waste and 10% wheat straw was the most effective
treatment for Brassica chinensis growth. Cabbage height and leaf area with this treatment were 3.10~4.00 and 3.20~3.53 times as large, re—
spectively, as those grown with commercial organic fertilizer. Cabbage height and leaf area were also 25%~35% and 16%~42% larger, re—
spectively, than those for cabbages grown in the presence of the other vegetable waste composts. The N and P contents of the cabbage in—
creased when a vermicompost was used in comparison to the other composts but the difference was not statistically significant. However, the
K, Ca, and Mg contents of the cabbage increased significantly. These results highlight the advantages of using vermicompost for the produc—
tion of green vegetables. They also provide a scientific reason for encouraging the responsible use of vegetable waste in agriculture.

Keywords: vermicompost; vegetable waste; Brassica chinensis; nutrients

FeFEIEHAR N, SRR AN I R 107 h?, AR SAF 7 i i 1k 7.35%10° 1, NG sRAE
S—, o3 I S S M R AR Y 41.75% 0 URIE R AT FO R (2 37% ), [RIAR, FR B SR
50.96%". #agtit, 2013 AF R E G M IR 2.00x  FEPIAY LR RA 2 2.69x10° %1, ik 3 [ AT K

i HER.2017-03-10 SFAHHE.2017-05-23

EF RN : TWA(1987—), %, WG HFIEA , T 5E A , NI 5| A 252058 . E-mail : 609987640@qq.com

*JEEEE. B W E-mail:zhaoq@sjtu.edu.cn

EETB - HKE AT (2016 YFDO801106) 5 [# 2 2 K iR F 5 5T H (2015GA680004 ) 5 b ¥ 117 [l N A& VR H (16295810300) 5 136
RT3 H 5 [E 5 B SRR R4 T AR 4 10 F (31401967 )

Project supported: National Key Research and Development Program of China(2016YFD0801106 ); China Spark Program (2015GA680004 ); Domestic
Science and Technology Cooperation Project in Shanghai( 16295810300 ) ; Minhang "Production—Study—Research" Project in Shanghai ; The
Young Scientists Fund of the National Natural Science Foundation of China(31401967)



2130

KA IMERF 217 eI RO

T E R T INZREFT I 28 WU RAR VB IR 52007 e
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T ATy G B R AR S U R R R R R
SRS 5 R A ) ) B S A AR AR A
JIT 7 (R 5 G 3%t 25 28 3R A% T ol il R T 253 12
HEA AR T K, 2 AR TS e o (H [F]R 8%
FIEFYI R A B E TRy, WA (2.02%~
5.69% ) #(0.29%~3.25% ) FI8H (0.49%~5.37% ) (L) T
I X 55 T KRR HLAERA 2457, 4 it
UMLK 8552 2 e e AL PR, SIS 52 )
AFR AL BRI AR R E R R i
) )

WIS VE R AR 2N R G TR, B e Rk iR
BRSSO B s . e RA B SR
(T 2R 58 (B G NS i 2T R ek iS5 ) A HL
15 FEE A A, AR S R R G B R T A
90 AEARAS, M Is| e AT Ak L 2 A N — AR 1Y
A ASEREE R I B AR WA B H A AL B L
AL A VLRSS, W5 e  shP 2l 5k 57
Y FEFFAN Tl 3 S0, BRI AT T J] BI85
M), T LT 3845 8 e 1A LR, A2 kR VR AR
K Y i o s AR & R AR A 25
PR PRSI TR LR SRR , £
KRR JE— R E SR BRI A K TR 2
TEEAPUIERL, [t S 20 1 S5 AH 0 it AR e &
BOWREE ) IR R TR . R, wie d| e MR AE AR A 7
o ELA R SR 1 B R I 3 AR R £
A28 Vo IR FRSFFAE , fif /D FBE S0E 5500 - 57
Wi v A WL B i TG B 5 04 AR £ S Bl Ay e 5
T R R T () A0 o kA b, e 5y B 3
JE T2 a7 B REFREAR, [7) At 5] 2 s | (A S AT AE 2R A A1
AT FEARFRIE 37400 () RIS 3G N 28 55 525, A2 RS SE B
SR G  — S50 A B RS,

DRI, AR SE BE I 4 Fhigh S22 520 A UL AN 2 R
B AVIE, BT E S B3 (Brassicachinensis , Linné )
A, U g S 1 s HENEAE Al A 7 1
I PR BB S R B AR

| MRS

L1 %44
1.1.1 HHLAE

AR R DA DU, —Bh2 & & 2 fi
(T1), 2K A 2 A BARME W55 s, o5 —Fl2 i

W25 (T2), W T2 FHPE 2 .

T3~T6 b HA Ry 5256 % il 25 A HLAE . 45 A Bl
HE 455 S B FE IR B A VT - MR 5 S5 PR 2y [l il
FECHI SR . M ¥5|( Eisenia fetida )W |1
BEIG M| 258 Y . A LIRS ik

T3 2 ek 55 S % 700 +10% /N3 R AT HEAE (I
)

T4 BT 5% S 7 380 +10% /N 22 R FF & 8% 40 d
Jr Wi B HE AR (YR R )

TS5« 3 e =0 2 37400

T6 - fif % 2 J% S UK I 40 d 5 e i HENE

HERETT, A S YA BAL I SRS
(KexTixi5=50 cmx40 cmx30 cm) 77, J&] FEl4ii%— B 402
A VAR 11 i 5130k 3% . 76 T4 1 T6 Ab 3 p e ] pl A<
100 4%, 26 70 d 455 1B3ENE, R HERE Ve A HL
JHE. 6 FIREEALPE TS AR 1 R,

=1 6 FEHMIENSE

Table 1 The physical-chemical parameters of six fertilizers

WhE pH  FAKERI% BHE% HBFEH/% EC/mS-em™ C/N
Tl 6.34 19.2 50.4 3.71 5.67 17.8
T 718 17.6 402 4.03 4.05 12.0
T3 698 352 38.6 3.01 3.79 18.1
T4 7.02 37.1 39.3 3.21 435 17.8
5 6.57 36.8 32.1 3.32 3.26 12.0
T6  7.06 40.1 34.8 3.55 4.12 12.5

1.1.2 WEFE

X9 =E 3% (Brassica chinensis L.) T8 T 1Rk
ZAEb
1.1.3 +3E

TIERCH i R ek sy, AR AN -
pH=7.75,EC=130 pS-cm™, T3 Ak 1, 209% K5 k7 , 45
ML 32.1 g-kg™', B 0.958 g-kg™, AL 1.85 g-kg™',
S 253 g-ke s
1.2 L&t

ENS 2 R TES DNE T DN L aB L X RN
PR L B S (2525)°C W EE#E TR 7E 60%~70% , 3% E
S TSR AL AR A (KxTExH =23 emx33
emx23 em)H1, A 10.0 kg 138, T EEHCA b IEACH
KRG, of 2 mm 0 . B 58 KR Y5 AR R
2, BREE R 5 emo (R 6 FPAS[E A9 HLAE ARG B
S, B 3 AN it R DL b TR SR T i R
JKF-37.5 kg-hm™ Jnifi (K 2) o DAAHEAE (CK)AbFE
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x2 AELEHENEAZ

Table 2 The amount of fertilizers used in different treatments

AbER - IRPREE R/ WPRHERRGRE) R
T1 1.64 914 L5
T2 1.94 713 L5
T3 1.24 121.0 L5
T4 1.28 117.1 1.5
T5 1.55 96.8 1.5
T6 1.62 92.6 L5

X R AEXG B A95E 1,5.10,15 d F125 d 43
SV R e R TR AR 22 BRSHIR T 2 em Al
M EFR/NT 2 em? IOFEARZBSANTE . 7256 25 d, 0k
MBI, ARE T WHERE IR 60 Hf, 5.
1.3 #EmilE

RKH HS0,-H0, {H B E . 2 28
A A B R P SRR B 45 1 TR R S IR (-
CAP6300-ICP, Thermo fisher )il & .
1.4 ¥R

B HRHE ] SPSS 22.0 B R kAT )5 22 307, £
ISR LSD A 5% i 2 MK .

2 ER5HMH

2.1 EYMEKER
2.1.1 ¥

K1 R TR E B RS B3Rk R eSS 10,15 d
A 25d 7 k. 28 1 d FIES 5 d YT BEAR A Ak
- IEARTEAI ST TS TER . A AL BRI AE Pk =
AT 10 d ARfEAHL, 22 55 RN B35 (P>0.05), 55 15d 5,
AN [ Ak FHL ) 8 X6 B Sk e A8 AR5 B S i T e v
HLAE(TT A1 T2) (XS B S0k = B &K T LA b B (P<
0.05), 55 25 d B}, T4 A FEAXS B pkm (A R HoK,
T AN, FLHeRR S AR/ T1 AR E S T
3.00 5. T4 5 T6 AbHE (B 3% 7 M 5] HEAE ) A A% 6
MR B EE T T3 A1 TS b P (5 32 % 34 3 i HE
JE)o T3 AbHEF XS ESepk S S T TS b3
2.1.2 MEH

B2 s T AT Ab B ) A S i i FLZE SR 10,
15d f125d AEfk, 55 1d F5E 5 d ntm s, LA
T1.T2 1 T6 Kb FRAEEE 10 d fity - i AR A6 7S
A TEARFE HE L 7E 15 d J& , T4 AR i A
2T TS F1 T6 AbHL(P<0.05) . SHkE L, 124
25 d, T4 PRGBS I AUEA B R, T1 A3
NP Z Ak 353, I 10%F5FF I BESE 1K 774

1orfek BT & T2 8873 H 4 [ETS # To
14F

12}

e /em

FKAEmfl/d
55 LA RIS 5 d BRI/ T 2 em ZEEATE . CKAMENERT I T T &
FAEAHUNCA TR T2 « e S| 34 AL AL 3 5 T3 : T 6E B S E 574+ 10% /)
AT it AT AL B 5 T4 - BB BRI IR FE M +10%/ N2 R AT UK I 40 d
JE SIS HE AR T TS < B e SR 7 40 e S A AL B 5 T6 < 37 B B S 2
FEPITURIE 40 d J5 M SIEARALFE . ANIR/ING FbE 3R b B R] 25 5 ik
BEKF(P<0.05), T
The height less than 2 cm in the first and the fifth day was neglected.
CK:Blank; T1: Treatment under commercial organic fertilizer 1(livestock
waste ) ; T2 : Treatment under commercial organic fertilizer 2( earthworm
cast ) ; T3: Treatment under compost of fresh vegetable wastes plus 10%
wheat straw ; T4 ; Treatment under vermicompost of 40 days’ prefermented
fresh vegetable wastes plus 10% wheat straw ; TS ; Treatment under compost
of fresh vegetable wastes ; T6: Treatment under vermicompost of 40 days’
prefermented fresh vegetable wastes. Different letters above the columns
differ at P<0.05. The same below
B 1 ARAETBERKSHETL

Figure 1 Height of Brassica chinensis under seven treatments

IH-TEG F/em?

KA E]/d
851 d RS S d MR, L% T1.T2 F1 T6 ALFR7ESS 10 d (1
MEAVNF 2 em? ZH AR 1T

The leaf area less than 2 cm? was neglected.

2 AEAME TIGESRM ERAENL

Figure 2 Leaf area of Brassica chinensis under seven treatments

HEREALFE(T3 Fi T4) i 2 & T IR FH I8R5 5 72 o
REALBR(TS F1 T6 ), T4 F1 T6 AbFE (EF 5 IE 754 i 45] 3
JE ) A XS SR TR A3 /85 T T3 TS A3 GBS I%
FYREEAEL), HER BE



2132

KA IMERF 217 eI RO

22 ERTTESE
2.2.1 A W

R SEANEAL 1 2L B & TN 3 R AL
SEAERT M IERN(TL A1 T2) i, U HE B &
3 TR E S HERE  H R TORE AT A 85 50
PIHERE (TS F1T6) , A 10%55 FF B9 55 5% 5 35 My HENE
A PR s i (T3 A T4) YA, AW b5 B
A RS, T4 Kb R L o SR IMAERS B
Serh, T4 A PR A & i 2w T A AR B, T3 TS AN
T6 A PR A &t s TR A LI R (TL F1 T2),
MEREF R, T4 AP fz i, 35 32.67%. T3~T6
Ab 3R ) R A 63438 5 T TR T2 Lh3, e 5] 3
JE AL PR (T4 1 T6 ) i ZE FI 2% bb 5 38 HEAE (T3 A1
T5) -
222 B A5 BE

X SRR R AR . SRR S RN 4 FiR .
FE T4 AP XSS AL S R, B
FHABALFE(P<0.05), FLUZ TS Fi T6 Ab3, X8 3¢
HRBER B RIEE A O AR, A AR L, T A 25
W2, A, T4 F1T6 AhFR A XS E SR R AN, £S5 A

B W T T3 TS AbBE, T3~T6 4b#f (5535
PRFEDIHENL ) Fp G BR A BRI EE S & = T T1
T2 PR A UL ) o

3 1tie

AT R R, BT i S22 3740 A Ak B (7 X
B SR A TR 2 R R A A MUAE AR EE R R
B3, X G ARG IS 2, AIRTST T HE
HEALBE R ZE 32 0 A KA Il , S5 SR B, ME AR AT DL F
SR AR B IAR

HENEFT 5 L g o FUHA TR o it
HEREJS , A ML AL B AR T I B A
- IELEAGE , R OOKARAE AR T Hg a2, e
Yris PR R, RS SR i R T ki
JRAEE) T8 S o S S 1 1 3% K Ca®*
Mg SOTHI Cl56 B 11 & 12 o Ao R, Bk
FEA) HE N Ak 3 A X 25 Hh R R v T RS A L
HELCSR 3), Wi B ANEE Y & 2 2 v T R A A LR b
FR(P<0.05) X2 T8 2L - HENESE & 13853 1)
AR 5 R ZEAEY—R BRI A KA

®3 TALEHREMIGERDR BEEREB LR AZ(AFTHRIT)

Table 3 N and P contents, N/P and nitrogen use efficiency in fertilizers and Brassica chinensis under seven treatments(dry mass )

(=1 5T 3 IR A
CK T1 T3 T4 T5 T6
/% et 0 1.6420.56a 1.94+0.45a 1.2420.23a 1.28+0.43a 1.550.32a 1.61+0.40a
pUEEE S 3.86+0.06¢ 3.29+0.60c  4.59:051bc  4.8920.53b 6.120.12a 4.69:0.15b  5.05£0.17b
U F /% — 8.80 25.98 32.67 24.97 26.89
/% JEk 0 1.54£0.32a 1.76£0.20a  0.26£0.15b  0.29+0.07b  0.41x0.05b  0.39£0.02b
pUEEE S 0.730.04ab  0.60£0.08b  0.62x0.07b  0.84:0.04a  0.80£0.05a 0.82+0.07a  0.74+0.06ab
4734 He 0 1.09+0.43¢c  1.1420.37bc  5.97+0.20a  4.25:+126a  4.05x1.07ab  4.02%1.09ab
A3 530£023b  5.77:1.80ab  7.60£1.70a  5.75:090ab  7.81x042a  5.73x0.28ab  6.88+0.30ab
VE s RTINS 5B AR AR T 22 5551 8K F-(P<0.05) . .
Note : Different letters in a line differ at P<0.05. The same helow.
F 4 TAREFERFIIGEZSE FSFESE(LTFYRIT)
Table 4 K, Ca and Mg contents in fertilizers and Brassica chinensis under seven treatments(dry mass)
BT A L
CK T1 T3 T4 T5 T6
Hf/mg kg e 0 1.55+0.40a 0.42+0.09b 1.07+0.42a 1.07+0.18a 1.5240.07a 1.38+0.03a
A3 37.98+0.72d 1973054  23.92+1.40e  41.26:045c  62.62+1.55a  48.79+1.65h  41.5620.60c
E/mg kg™ He 0 0.50£0.28a 0.75£0.03a 0470222  0.51%0.16a 0.54£0.23a 0.50+0.28a
PLESE 3 7.11£0.16f 6.57+0.22¢ 7.5550.11e 8.65:0.18d  12.1720.12a  9.18+0.09c  10.34+0.07h
FE/mg kg™ e 0 1.40+0.31a 1.5440.21a 1.59+0.40a 1.62+0.27a 2.02+0.34a 1.73+0.22a
A3 18.0320.17c  20.02+0.97b  19.41x045b  17.96:020c  23.64x0.68a  13.1120.24e  16.260.27d
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(1) 5 HLIEA EL 8RS0 % 724 HE AR AT 4 2%
BN B3R AR AN T A, O B R S XS B
AR A ESBE GRS . AR T DU R
AR BTN FR IR Z—

(2)INA 109%6FE FF 1 55 5 8 F347) i 5] HE AT Ak 341 B
AR TR ERA AR E SRR, 55 25d
AT (14X 6 S R A o R TR RS 7 A LIE A

PR Y 3.10~4.00 F1 3.20~3.53 £,
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