BATE FE10W AR HRBREXFFHR AR F=HO Vol. 47 No. 10
2019 42 10 A Journal of Northwest A&F University(Nat. Sci. Ed.) Oct. 2019

% 2% H4 BB A : 2019-04-01  15:19 DOI:10. 13207/j. cnki. jnwafu. 2019. 10. 013
% 28 H4 B ik < http: //kns. enki. net/kems/detail/61. 1390. S, 20190401. 1518. 026. html

SUEH B FIXZHE LI A Y F 1% R &

RARLBHEE N A LBRE R AT AR

(1 PEAEA AR B2 BEIER B2 B8 . BRI AR 71210052 BRPTA R T AR E5 A TT R I % BRPT P9% 710003)

[ ZEI [EMY 400 &8N 72 000 B 38 A4 2 1 53 i) 52 ), LA B sy 60 4000 3 700 1 1 P AL, Sk L3 )
TR ARG . D7k RAZ S 2AEW L EGE  LIVE 2 B M 2 A1 9 M Ie SR AR B 10~ 15 48 M 3%
Jite = 5 R B FE X G s LA HEA T A 0] 31 7 A B ) 1 5 2 1 BE A3 Br SR AU TH B R A B (DT X i 7 A L I B R
B Y R, O 40T - A T R T O A AN B O B B LU (B/F (D DA R S E M s Ak . D4R
I SR Y a2 T S AT ST TR AR AL IR Y B A O BRI, G b e ak RN R TG = B R L 22
KB T EAKCE s BN 5 A TN B 25 R GR BB K. 5 A8 o IR L SRR B N AL BB AR R AR T
B B 25 A RN 1 S P A 40 T B R 3R T S B/F A R AR T A W TR R A 5 (H R A B T W
M AL A o 5 2 0 B L o 52040 T 75 700 b 0 RT A a8 £ e MO O M 0 3 TRE A I o 4 A ST T M R e A
AN KEE Y SR 77 00 A0 36T - A TR L B TR ROCR BT L X R T K TR RO AN B L R A KO T R S AR
IR TR S AL AT U0 Uit S el A TR B A B A Al R B R B R L DT AR A A g X
-3 B ARG 9T B KRR T DI AT By 1k 15t R 5 9 1 S VR B A

[Xgim] SEN TN B 3 A W e s iAW s 3 0

[hESES] S156.2 [x#trERE] A [XEHKS] 1671-9387(2019)10-0106-07

Effect of chlorine-oxygen disinfectant on biological
properties of facility soil

QIN Shaolong' . QI Qiaowei' ,LIU Jie' ,ZHAI Bingnian' , MA Jincang®,DU Chengyin®

(1 College of Natural Resources and Environment s Northwest A&F University ,Yangling s Shaanzi 712100, China;
2 The Of fice of Comprehensive Agricultural Development of the Shaanxi Provincial Agriculture

Department , Xi’ an,Shaanxi 710003, China)

Abstract: [Objective)] This study clarified the mechanism of chlorine-oxygen disinfectant and its effect
on biological properties of facility soil to improve its application. [Method) Through comparative test,soils
from 9 sheds at the age of 10— 15 years were analyzed in Xi’an and Weinan. The effects of chlorine-oxygen
disinfectant on yields of tomato,cucumber and muskmelon and the changes in soil bacteria,actinomycetes,
fungi, bacteria and fungi ratio (B/F) as well as soil enzyme activities were analyzed. [Result)] Disinfection
treatment improved the yields of crops with significant increases in tomato and muskmelon and insignificant
increase in cucumber. The disinfection treatment could effectively kill bacteria and fungi in soil, improve
B/F ratio,and optimize the microbial community structure. Disinfection treatment also effectively improved
the activity of soil urease,but had little effect on soil sucrase and catalase activities. [Conclusion) Soil disin-

fection treatment can effectively regulate and improve soil microbial community structure,improve soil ure-
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ase activity,and increase crop yield. It has good disinfection effect on facility soil and prevent continuous

cropping obstacle in vegetable facility cultivation.

Key words: chlorine-oxygen disinfectant; facility soil; biological properties;soil microorganism; soil en-

zyme activities
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yield of tomato
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Table 1 Effect of disinfection treatment on number of soil microorganisms in cucumber field

B 4 3 2 T A/ T R B/ L B/ I T 5 L R
LA (X107CFU + g1 (X10°CFU + g1 (X102CFU + g1 FLAE (B/F) /(X 10%)
Experiment site Treatment . . .

Bacterial Actinomycetes Fungus Bacterial/Fungus

1 CK 138.00+7.37 a 41.50+7.10 a 6.77+0.75 a 20.80+2.11 a
DT 127.00+5.92 a 15.19+2.91 b 8.97+1.28 a 14.94+2.74 a

2 CK 204.73435.72 a 9.20£2.69b 17.70£2.77 a 11.85+1.98 a
DT 193.56+9.04 a 25.4241.29 a 16.37%2.09 a 12.39£2.20 a

3 CK 97.00410.07 a 25.5042.42 a 6.53+0.70 a 14.88+0.57 a
DT 67.67+14.81 a 28.33%3.96 a 2.90+0.53 b 25.80+7.79 a

TE « [ 508088 J5 AR A [R] 7 B 4 2R b B ) 22 S ik 35 /KF- (P<<0. 05) . TRl

Note: Different letters mean significant difference among treatments at P<C0. 05 level. The same below.
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Wb G KB 4,5, 6 BEIE A 31. 820, AAEMEEAIAAH L5 B/F EHAE 3 MR AL
12.48%,8.97 % ARLAL PRI 25 SRR BN B E KT H—30 AN FRRE I L5 5 4.5.6 B 0E 5>
FAH R PR R B AR 3 MIRIR ST B 45, 27 %, 55. 38%0,43. 38 % . fH H 5 X B A] 22
WA TE 3 MR AL FAN GG T IEE RARE.
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Table 2 Effect of disinfection treatment on number of soil microorganisms in tomato field

o o M R/ TR/ M5 LA
SR (X10"CFU -+ g b (X10°CFU+ g™ b (X10:CFU - g 1) FAH (B/F) /(X 10%)

Experiment site Treatment . . .

Bacterial Actinomycetes Fungus Bacterial/Fungus

4 CK 110.00418.73 a 41.3045.77 a 9.13+1.24 a 12.68+2.88 a

DT 75.00414.06 a 52.60+4.95 a 4,20+0.52 b 18.42+3.77 a

5 CK 111.904+14.33 a 39.37%5.21 a 6.41+0.82 a 18.20+3.42 a

DT 97.93+16.78 a 38.13%9.64 a 4.1441.39 a 28.28+7.09 a

6 CK 145.0042.89 a 83.0049.01 a 4.514+1.25 a 37.67410.55 a

DT 132.00411.68 a 44,50+6.70 b 2.77+0.55 a 54.01416.46 a

2 3 A LLE R AR b, SXFIRAE . B AN TR RR A D 5 A 7, 8, 9 B R 43 i Ok
AT R AL 3 AR50 A 1 A TR A B 0 35.29% ,44.71%,63. 8520 , FE I K 4 3 AbFH |] 22 7
LA mah gy 2 A lge S B il B8 W EKCP e E 8 1,2, 3, SN # R AL 2+
B8 8,9 BRIE Sy Ry 22, 81%6,52. 5100 S A TN 4 B/F (¥ 2B & # 3w 2 518 72,902,
AL PR 4 L RO B B G 0 B AL PR R 25 5 29. 14 00,46, 230,

AN S 25 50 BROAH L S ST R Ak B I AR
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Table 3 Effect of disinfection treatment on number of soil microorganisms in muskmelon field

B b ?Hﬂ@fﬁi/ ﬁié’ﬁ&??ﬂ(i/ E%Jfﬁi/ 2 5 F RO
Experime;n‘t site Treatment (X 1()7LFUA cg hH (X ]()fLFU e g b (X10°CFU g 1) tbﬁ(B{F)/( X10%) ]
Bacterial Actinomycetes Fungus Bacterial/Fungus (X 10°)
7 CK 98.00£14.36 a 15.90+4.32 a 38.40%8.66 a 3.10F1.25 a
DT 107.00415.37 a 30.45%5.25 a 24.85+7.26 a 5.36+1.81 a
8 CK 159.60417.40 a 23.40£5.90 a 17.0045.06 a 10.9842.76 a
DT 123.20414.75 a 47.5549.71 a 9.40+2.28 a 14.18+2.39 a
9 CK 189.50450.99 a 61.30£10.67 a 51.45%9.93 a 3.85%+0.94 a
DT 90.00£10.82 a 52.40%13.37 a 18.60+£5.53 b 5.63+1.38 a
Lia UL b 3 R EM B S B a5 R T LLE ) &R 2.3 SEESFILENTEBIRENTN
TH 7 00 Ak 2R S AR LD+ A B L ST RO 4 WoR 7RO I A, S8AAH B A AL PR AR IR

few 3 B/F (B M L R H o el 2 BAE AR T A A SO s AR A 1,3
B REA o TR PR RO TE 25 i B BURAE LA i 1o A S 0 P ELAE B A 3 Ak ] 22
2. SFIRBI T REFKE. AE 1,3 WA A AR
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Table 4 Effect of disinfection treatment on soil enzyme activities in cucumber field

X5 A JUE: it AL &/ (mol » mL~1) IRt/ (mg « g~ 1) REFHEE/ (mg + g7 1)
Experiment site Treatment Catalase Urease Sucrase
1 CK 0.9840.01 a 1.88+0.02 b 1.34+0.04 a
DT 0.9940.01 a 1.9540.01 a 1.3040.01 a
2 CK 1.05£0.01 a 1.81+0.02 a 1.44+0.01 a
DT 0.9540.01 b 1.6240.02 b 1.314+0.01 b
3 CK 0.9740.01 b 1.86+0.02 b 1.29+0.01 b
DT 1.0440.01 a 2.03+0.03 a 1.3740.02 a

M5 AT LA H e st & il R 7R 4.6 P I
56 5 ST B R Ak PR e A S L IR T
il 5 P 2 A P B v G o SR R R AR B X A

K SR T Ak X TR ) S TR T AR
PRI S 6 PR B T I K 7RI B S5
Hh ST T R0 A B e SR A U TR T L R T

Y 5 AL SRS P 22 AR R 4 IR B T TR X IR LR AR E S 0 IR 2 e T R 2R SR
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Table 5 Effect of disinfection treatment on soil enzyme activities in tomato field
X5 Jb 7R it AL S/ (mol » mL~1) JIR At/ (mg « g~ 1) REFHEE/ (mg + g7 1)
Experiment site Treatment Catalase Urease Sucrase
4 CK 0.9740.01 b 1.9040.03 a 1.2840.02 a
DT 1.0240.01 a 1.9640.03 a 1.3140.03 a
5 CK 1.06+0.04 a 1.89+0.03 a 1.45+0.05 a
DT 1.03+0.05 a 1.85+0.10 a 1.43+0.04 a
6 CK 0.9840.01 a 1.93+£0.01 b 1.28+0.01 b
DT 1.0240.02 a 2.00£0.02 a 1.3740.01 a

M 6 T LA H 5 s FH R A S 40T 7 550 A
AL A 9 AP R AR T b A S

1 7 700 A B 3 B T ORI A (HAE IR AR 9
FOXE T SR A PR T R E . 1 3 DNl
8 ARG A AT 7 0 Ak P S AR OIS O BRR L SRR T R A B SRR I T A T A
PES XA L T B 2 e . 7RI 7.8 L A B H T A 22 ORI BB KF
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Table 6 Effect of disinfection treatment on soil enzyme activities in muskmelon field

5 A yusi] it AL S/ (mol » mL~1) %A/ (mg « g=1) REFHEE/ (mg + g7 1)
Experiment site Treatment Catalase Urease Sucrase
7 CK 0.9540.01 a 1.62+0.01 b 1.37+0.01 a
DT 0.9740.01 a 1.68+0.01 a 1.31+0.03 a
8 CK 0.9740.01 a 1.61+£0.01 b 1.34+0.01 a
DT 0.9440.01 a 1.68£0.01 a 1.35£0.02 a
9 CK 0.9840.01 a 1.65+0.01 a 1.35+0.01 a
DT 0.9240.01 b 1.66+0.01 a 1.34+0.01 a
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