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Fo¥E B RA(ZSTQY) M £ FeiE 6 RASHID F AR S RAFZ E L KR R H R, &
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GRS R RIE AR A A E E R A
LRSS , BT E & A Z MR s A Y FEY £ KA Y
JEES . BT HAE S WA, TR —Fh R A DLAIE
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Hr RN B 3R B MBI 2SR — A R R AR R AR A Bl
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Wi 8. 4 g/kg, &8 9. 4 g/kg, HAGEMAEI G E . 2F
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WA AT R B2 1~3 mm, A+ 5E 5 b
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pH 7. 54,24 & & 0. 34 g/kg.

L2 REHek:

T 2013 48 9—12 A ¥ KA EIE XK 5 K
WHEAT, B 5 4B, 250k ZSUEH 20 t/hm®) \QY (if
1712 90 m®/hm?®) JFGB3E 90 m®/hm?®) . ZS+ QY (i 17| 3¢
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ZSHIFQEZE AN AR At F 193¢ 90 m*/hm® + 187
20 t/hm®) ; IASHEAE A5t BB (CK) . /NXTEAA 1 mX
7 m, G40 3 RE R EHLEES . BT A A RHMER AR, 3%
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3R BRI VEE 4 WK, HEEIE =X KK B .
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BEM WA E A E 4EAE R C & & 5 SR A L 2 3500 22
FIVENE S R EDTA 455 E e sy & &
R P58 5h ax ot Ot BE ¥ W RE i R EE & B (NY/T1279-
2007)17 5 SR I S 5 DM AE FERR BT RIS 5 7
L4 HHEath

A EE R Excel 2003 #F58 i, LSD B2 12
Startfria il DPS 2000 ¥4 Ab 3 2R 5t 58 AL o

M ER R AR S X IR 2 A B, H e 2% it AT A 2 9
SN AR R B R T R R A R
SRBE LR R TR . A AT A B ) B 2 SR B, TR
60 d i, AR ALAL PR A ISR R & B T ZS.CK b2, Jifl
FEL Ak 26 1) B A 4 3 22 575 ZS+TFLJF AL FR A 64 1F Ao
EREGTHELE, QY MBI EEEMNRERER
FZSAbF, MM ZS 5 CK MW AL B E 257, 85 d

2 BEREN i ZS+ QY AbTRAGH G A LR , OK AL TRAG & B
G ; - bR LINES WA ZS+QY>QY>
2.1 RRATRHESR R AR Ay EEERREMRSIRKIO) 25T QY>Q
- ZS+HIF>]F>75>CK.
MW 1 ATUE L #EFG 30 d,Bk ZS Ah B St B
*1 AR LEXERMH FHEEREEMASERBENZ N
Table 1 Effect of different treatments on chlorophyll and photosynthesis of spinach
30d 60 d 85 d
hb¥E JeE M R B JeE M R B JeE M R B
LE = . MR i g% :
Treatment Photosynthesis Photosynthesis Photosynthesis
Chlorophyll/ SPAD {# Chlorophyll/ SPAD { Chlorophyll/ SPAD i
/(umol » s71 e m~2) /(umol « s71 e m~2) /(pmol » s~1 « m~2)
CK 41.4+0.9b 18.84+3. 7¢c 61.4+4.4b 17.3+1.1d 59.9+2. 2d 25.0%1. 0c
Z8 43.8+3. 3ab 26.5+3.7b 63.3+2. 1b 18.0=+1. 3cd 66.441. 5¢ 27.0+1. 2bc
QY 45.1+2. 1a 27.3+1.8b 69. 9+5. 5a 23.2+1.4b 68. 5+ 1. 3bc 29.1+1.7a
Z5+]JF 44.7+1. 4a 31.5+2. 2a 69. 2+4. 1a 28.2+3.7a 69. 7+1. 6b 28.6+1. 6ab
7Z5+QY 45.1+2. 52 29. 4+2. 4ab 70. 5+4. 0a 21.040. 7bc 73.0%1. 9a 29.2+1. 1a
JF 45.2+2.4a 32.240. 6a 72.8+1.6a 26.5+2.7a 68. 3+ 1. 8bc 27.8+1. 7ab

2.2 TRIRIAC B 3 SR G AR MR

ME 1A UEH EE RN KSR, CK
PR B AY , HR O ZS, 78 30,60 d i, ZS+]F [HI3E3%
e RS, 48K 13.2 cm 1 31.6 cm, 3 CK 5 H
18. 9% F1 23. 9% ;7 85 d if, ZS+ QY Wbk B iy, ik 5
T 41.8 em, % CK & 35. 7%, %A HLIE AL FE 4L ZS Ab
HEHT 10.5%~15.5%.,

ECK
7S

QY

[ ZS+JF
7Z5+QY
5IF

=)

3
Plant heig]

FEFh G RHL Days after seeding/d

Bl AELEXFEIEESHZM
Fig. 1 Effect of different treatments on plant height of spinach

2.3 AN[FIAL IR 3 & o A

FHZR 2 AT A i A DUL IS S350 T 338 W R
AR AR AR CHE B BB TRTHRE
&, HA TR S R T A R RN IE RN, R
RE B EKE, MAAEVAC SR T RN ER S &,
JF+ZS.JF b M ER & B &, B CK 43l & H
64.3%.57.1%, QY + ZS. QY 4k ¥ & CK 4 4 & H
28.6%.21.4%,ZS 4h 5 CK B £ F A B2, K438
o 0 ST I A 1 3 W 8. 3% ~29. 2%, JF JF+ZS,
QY+ZS.QY abH[a] i 2= 5 ¥ A K 2 & KF,H JF+
IS ISHHA T BEMIEIN, £ AT MR RR R
EEMNBIMEIKIK N JF+ZS>TF>QY > QY + 728>
ZS>CKL A NUE G B & MRS T IR R &
&, H JF M3EEmmE & 25 QY Bl 31.9%,JF+
ZS 8 QY+ZS R A47. 1%, SAbHid RS T RN
% CHE,HY QY+ZS B .53 7101 5 mg/kg,
i CK B 45%,ZS b Pt CK &t 15%.,

x2 N[5 b 22 3o 7 5 dm SR B AR B RS N
Table 2 Effect of different treatments on quality of spinach
pos:) LSS 4 FR SR ATV R R EL A SfAEXCEFR
Treatment Tannin content/ (mg * kg—1) Oxalate content/ % Soluble sugar content/ % Nitrate content/(mg * kg=1)  Vitamin C content/(mg » kg—1)

CK 628. 34-38. 9a 0. 14+0. 012d 0. 48+0. 032¢ 1 260. 3+189. 9d 70. 0+4. 0d
A} 592.5+36.7a 0.15+0. 013cd 0. 52+0. 028bc 1372.3+118.6d 80.57+2. 5¢
QY 563.4+18. 8a 0. 1740. 007bc 0. 5740. 047ab 1 671. 1+163. 0c 94. 5+4. 5ab
JF+7ZS 577.9441. 1a 0. 23+0. 020a 0. 62+0. 029a 2 447.04+48. 5a 94. 5+5. 5ab
QY+ZS 572.3+56.7a 0. 18+0. 019b 0. 5940. 059ab 1 663. 9494. 3¢ 101.5+3. 5a
JF 578. 0+ 105. 6a 0.22+0.013a 0. 57+0. 038ab 2 205. 04257. 3b 87.5+3. 5bc
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2.4 A[RAbEEXT SR B e

HI 2 AT, 25 Ak B 7 8 AR EMIRAR IR ZS+
QY>QY>ZS+]JF>]JF>ZS>CK, H ZS+QY ™
BiA3] T 3 409. 1 kg/667m? , % CK & H 55. 0%, At &b
Hr ZSH+QY AFEM - BB B % & T ZS+JF.JF Ab3E,
ZS AhERK) - B CK A3 i 15. 1%, 35 8 i 3%
K,

4000

& 3500 P be 2 c
18'E 3000 d
H % 2500 ¢
‘B 2000
B 21500
3 1000

> 500

0 . . .
CK

78 QY  ZS+IF ZS+QY  JF
AL Treatment
B2 FELSEIEE=ER RN

Fig. 2 Effect of different treatments on yield of spinach
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AR C& R, 2 Fha HUALAR LU, i 45] 2 B 0 28 I 2
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WA REESR.
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FIRE T BEER T B RR I EREE P IA EE EA R
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Effect of Vermicompost and Vermiculite on the Growth and Quality of
Spinach in Greenhouse

WANG Xiao-bo'? ,LU Shu-chang' , WANG Rui’ , WENG Fu-jun’
(1. Department of Agronomy, Resource and Environment, Tianjin Agricultural University, Tianjin 300384 ; 2. Tianjin Engineering Research
Center of Agricultural Ecological Environmental Remediation, Tianjin 300384; 3. Agricultural Analyzing Center, Tianjin Agricultural
University, Tianjin 300384)

Abstract: Taking spinach as material, with plot test method, the effect of different treatments vermiculite (ZS),
vermicompost (QY), chicken manure (JF), vermicompost and vermiculite mixture (ZS+ QY), chicken manure and
vermiculite mixture (ZS+JF) in greenhouse on growth and quality of spinach were studied. The results showed that the
plant height,chlorophyll and photosynthesis of spinach of control(CK) treatment were the lowest,followed by vermiculite
treatment in the whole growth process. At the 30 days and 60 days after sowing, the plant height, chlorophyll and
photosynthesis of spinach of chicken manure treatment(ZS+JF,JF)were the highest,at 85 days,that were vermicompost
~+vermiculite treatment. Yield order of each treatment was vermicompost treatment (ZS—+ QY, QY) > chicken manure
treatment (ZS-+]JF,JF)>vermiculite treatment (ZS)>CK. The yield of ZS+QY treatment reached 3 409. 1 kg/667m?,
55% higher than that of CK. The oxalate,nitrate, soluble sugar and vitamin C content were significantly increased after
application of chicken manure and vermicompost. Compared with two kinds of organic manure, vermicompost treatment
significantly reduced oxalate and nitrate content of spinach,and the differences among tannin,soluble sugar and vitamin C
content were not significant vermiculite increased the vitamin C content of spinach,but it had little effect on other quality
index. That suggested vermicompost was a kind of high quality organic fertilizer for high yield and quality cultivation of
vegetables.

Keywords : vermicompost ; vermiculite ; spinach ; growth ; quality
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