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REJr=C . MEARE . A HLICHLECRE Sy T EY AR K
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BB IS R, M REMR . @i A
[vi] B 30 e R AR R T RE I AR 22 BT AL RE 1 A
PRAE R FEIUPEAR 35 i 5] FE o) 3 i ke 97 40 e

FITETTRCR, AR EE SR ek (o = PR AL H R A 4 A
SRS

1 #MRS5REE

RISt

FAARE T 2019 4F 10 A 7SR AR K 2FR =
FeHh (123°57'E, 41°83'N) iifr. b 4 4~Ab#E,
A3 ) R ASTits AR B X BB ( Control, CK ) . Hjifi fk R
( Chemical fertilizer, CF) . 4 #& ( Cow manure,
CM ) Flif 5 A ( Vermicompost, EM ) , FHLIX 4H
wit, BN 12 RER . FrAAEAER N, P,0s.
K,O F&5r MEAAE, 0518 023 gkg'. 0.08 gkg™.

1.1

0.37 gkg ' L1, A4-FEAEIIAC TR R 3.91 g kg
T3, APAEEICAFREARSER) N P05, K0 &,
HALAE#N 75 EM Fil CM AR BRPOR R 355, T AR
BHVE R — KPR A, A KA FRB AR
SEARITRRE /N . KBS,
1.2 RIasR

HPEIKF o LRI LR i H R T
W BH A K2R H R IR %, KT 2 em
e . T ERA AEEE, pH R 6.60, B fE A
32.43 mg kg', AR BE 162.24 mg kg, R AP
291.10 mg kg ' 56 T e d5] A phy A R AR A B 4L
28 B 2R SR M 15 KOF- 2 %5 ( Eisenia foetida )
Jead 2 mm GiE ;AR h AR IR i ] i) 2 1
36 EBEERILAR 430 R PR 2R L 3okl 1 P A R B
BERAERLR S L 1 T2 R ikt
AL, L EAR 28 em, R E4E 20 cm,
#0525 em, HMBAEL) 1.30 gom? HIE SRR
RS EHA, A%t 12 kg pot s

* 1 HIENEERRS

Table 1 Nutrient contents of the fertilizer used

Feor i JR% T TR

T 43¢ iRl

Nutrient content Urea Superphosphate Potassium sulfate Cow manure Vermicompost
N (gkgt) 460.00 - - 8.85 11.25
P,0; (gkg™) - 120.00 - 21.09 19.04
K,0 (gkg!) — - 500.00 7.23 4.13

1.3 H@EREMNERZE

131 HHARARZLFRA TEM 15 dEEFNSE
3R AL IRAEAR R, BBE 10 d P T—E . FIH
A RO E R R AR & 5 WA R RO 2500 BB AE
PRIERELES 5~ 6 A obRIE 2T . K¥E—Bumohie
-, A SPAD-502 PLUS M4 Z iU i i) SPAD
B, H LI-3000C i AR AN it e g it TR s 43331
TEMGR 25d, 50d 1 75d, BUEFEIR ., 25, 0,
FHEARARGESE, FHEEFRRE G, T 90 C
FHEAE R T 30 min 5, 7E 65 C KF P2
&, HEFRVPRE.

132 AR A St RAREN ARG AL
T TR 25d. 50 d 175 d BEIRPEEURE,
RAEMARRTTHEEE 5 ~ 6 HANFIE 2RI, K—
HYTEEM FIMR R, A TR A R AT Il S =
FERL T80 C vKFETHAEM . S MR ERARN MR T

g AR (CAT) | WA /LYEE (POD) |
Z A ALl (PPO) AL LG (SOD) k.
KHF =AU ERE (TTC) HIMERRIE . H
B B B2 TRy R R P 09,
1.4 HUEAIE

R BHE R ] Excel 2013 1 Origin 9.1 ¥4 783
LB R 2515 FH SPSS 17.0 XA HEA T 25 57 1 E ARG
5% (Duncan ) Hl Pearson AHIHESMT .

2 HERESOH

2.1 HEEIAEXTEAREARAE K& BRI

HE 19 (a, b, d) FTLAEH, g abHE AR
L SRR T AR AR A, B AT A R 1
M, RRE . ZEHLRN A R T E . R
J& 15~25 d i, MRS FIZEMER CF 5 CK 4,
HE AL R TC B 25 5 EM R CKARFE Y i1 AR
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Fig.1 Growth and development of tomato plants at different growth stages
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MDA %51 5.68 ~ 19.14 mmol g, £54bF it 5 ki ) ]
(A JE S B T RS B AR AR A, AR EAE 75 d
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Fig.2 Phenotypic traits, root activity and root malondialdehyde content of tomato at different growth stages
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Fig.3 Defense enzyme activities of tomato plants at different growth stages
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Table 2 Correlation analysis between phenotypic traits and plant defense enzyme activities in tomato plants

Y
Leaf
SPADH AR R pUR =R E4lE=X1d R
SPAD value Leaf area CAT POD PPO SOD
=1 —0.474.. 0.914* -0.673" 0.635™ 0.834™ -0.078
EXi -0.304 0.812" -0.499™ 0.597" 0.814™ -0.073
HR i -0.266 0.748* -0.659" 0.709* 0.799™ 0.044
MR -0.255 0.448" -0.490" 0.350" 0.430™ -0.229
wE RG] 0.106 0.293 ~0.494™ 0.537" 0.253 0.122
- N ~0.181 0.142 ~0.089 0.558" 0.078 -0.371"
o AL A 0.651" -0.810" 0.585™ -0.671" -0.724" 0.110
FUE=Riy[ -0.061 0.449* -0.268 0.491" 0.708" 0.485™
EAlE:Nld ] -0.154 0.021 0.307 —-0.064 0.094 0.161
ALY A 0.233 -0.202 0.088 —-0.521™ -0.048 0.521"

T "FORTEI%K AN R, FORTES %K AR 3

Z POD B B FIEMK; SR CAT. RFH SOD MR ZABGEE 0.700 L E s SRR CAT B e & A
BB E R, HARREGS 0520 LI B, it A ¥, M SOD 5 & POD. RZE SOD £k & 1F
PPO Sk . XM, &K POD EM B FIEML, H M, 5 MDA 2R ERAHS.
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Effect of Antioxidant Capacity of Greenhouse
Tomatoes by Vermicompost

YAO Lan, GUAN Zhi-hao, WANG Ye-di, YANG Zhen, ZHANG Xin-yu, YANG Li-juan’
(College of Land and Environment, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: The study on the regulation of antioxidant enzymes of greenhouse tomato by earthworm fertilizer would
provide a theoretical and technical support for improving disease and stress resistance of vegetables under facility cul-
tivation conditions. In a greenhouse pot experiment, four treatments were set up: control (CK), chemical fertilizer
(CF), cow manure (CM) and earthworm fertilizer (EM). Phenotypic traits (plant height, stem diameter, SPAD value,
and leaf area) were observed, and functional leaves and roots were collected at 25, 50, and 75 d after planting to de-
termine defense enzyme activities (catalase, CAT; peroxidase, POD; polyphenol oxidase, PPO, and superoxide dis-
mutase, SOD), root activity, and malondialdehyde content (MDA). The results showed that (1) Earthworm fertilizer
significantly increased the leaf area and root activity of tomato plants, but had no significant effect on plant height,
stem diameter, root fresh weight, leaf SPAD values, and root malondialdehyde content. The ratio of root to shoot in the
vermicompost treatment showed an increasing trend with the tomato reproductive period. (2) Similar trends were ob-
served between root and leaf defensive enzyme activities with reproductive period of tomato, with a downward trend
in CAT, PPO and SOD activities, and an upward trend in POD activities. Earthworm fertilizer increased the CAT and
POD activities during the reproductive period of tomato. The PPO activities in the EM treatment were increased by
21.63%-511.2% and by 54.6%-163.9% compared with the other treatments and CM treatment, respectively. The SOD
activities in the CF treatment were decreased by 23.32%-91.67% compared with the CM and EM treatments. (3) Cor-
relation analysis showed that leaf area was highly significantly positively correlated with root POD activities, root vig-
or was highly positively correlated with leaf POD, and root POD was highly positively correlated with leaf POD, PPO
and SOD. The application of earthworm fertilizer at an appropriate rate in facility vegetable production can improve
the plant's antioxidant defense ability, enhance crop resistance and disease resistance, and promote crop growth and
development, which would lay a foundation for high yield and green pest control.

Key words: Vermicompost; Facility cultivation; Tomato; Defensive enzyme; Root activity; MDA
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