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Table 1 Tested soil fertility
N AR 2R ] 2% WA TRLER TR
ﬁigﬁiﬂl@ Organic Total Slowly available Total Alkali-hydrolyzale Rapidly available Rapid available PH {H
Experiment . . . . pH
K matter nitrogen potassium phosphorus nitrogen potassium phosphorus A
reeon /GgekgD  /(gekg D /(mgokg D /(gekg D /(mg + kg™ /(mg + kg1 /(mg + kg1
15 4E 3% 44.9 2.18 1151.2 1.52 194. 43 283.04 55.31 6.5
25 4F 3 42.2 2.10 1023.5 1.47 189. 06 187.77 54. 40 5.9
35 4F 3% 39.5 1.99 1067.8 1. 46 172. 93 236. 81 54. 04 6.3
45 4E 115 37.8 1.92 996. 4 1. 36 162.18 180. 73 52. 67 6.2
*2 EF=0 Rl L4 AR
Table 2 Distribution of sampling sites ﬁﬁgﬁﬁ%ﬁ% )EH Excel 2010 ﬁ'ﬁ-‘-ﬂfﬁﬁ‘ﬁbﬁ%ﬂ’ﬂf E] , %
e AR IR G 2R & JH DPS #4722 R B Z 00 .
No. Plantation year Latitude Longitude Note
1 <15 126°4036" 45°10'48" 2 gﬁ%ﬁﬁ*ﬁ
2 <15 126°4012"  45°10'50" 2.1 KEIEAER 55 E iRk B S U0 1 38 il 5 4 1Y
3 <15 126°40'6" 45°10'35"
20|
4 25 126°40'15"  45°20'25"  JR % . (NH4)»HPO. e A T e
5 25 126°40'107  45°2048"  Fi KCLARMEFR AN 2.1.1 KmAETHHESSAIMEENEL N
6 25 126°40'12" 45°20'50"  160,90,130 kg/hm? ; /l\éliﬁ,h:ﬂ E@i%ﬁﬁfkﬁ%{ﬁ'@ HAR 1L ] LA ,{{(,ﬁﬂ
T w0 RREERAS R RGN IR e A R R
8 35 127°40'10" 45°40'20" 2 000 kg/hm? , Rt 4F — v
; B e e SRATRIT, W L 7T LU K IR 25 450
10 45 127°40"13" 45°50'4" i%ﬁﬁfkﬁ%ﬁ’ﬁﬁ%&iﬁ%ﬁ E{k%%ﬁ%*ﬁ{u ’
u 4 1274014 4550’ NS 2085 2F 25 25 4 Ak B 1 850 AL S S M 2 R
12 45 127°40'15" 45°50'10"
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HRER G ET WM A RRER L. AR
B RIMEAETEAR sk R L RAR PR 34 o, e )
SHHRER LIRS KB R B R R AL E . —8
gr ACHRAF, TR R BRI E, — 0 )T
id 1 mm Gl FFI05E + SERHEAE .
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I AT R AR s - 39 v 40 T L 3T A R 14 70 8
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4 B = ] — i B BE LUK B R B T VT 3 50< 5 X
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Z5RLL 24 h J5 1 g 14 NHI -N R Z TR 8RR ; 48
=W aklE S mEdmrEtE. U 2hjFl e+
Perp A A OB T RN ZTEERN; R R
SE W R A A AL S R P, FE L) 1 g TR 1 hH
#Ef9 0. 1 mol/L KMnO, B RIZF IR s i 3,5- 7l
FAKA IR L L E R R RO TR R, LA 24 h 5 1 g 15
9 0. 1 mol/ L BRACHEER BA¥ W) Z T+ R s IR IR
TENER I E BRI TE L L 24 h S 1 g PR
Wy Z SRR

W s, FREELBIH 7. 21% ~11. 44 % , KB4k 15
AEFPREAR R T R R BE K F3EAE 25 SFEFPAE IR R 5 B 2F
RIS BB LI S E L R EEE MRS A BT
SAARAEL 5 8% 25052 K S0 B AR 3 5 48 S AN
TR, T B2 S FE R AL SR TE A L. AR
25 AR LA _F AR 1A R 1338 oo R Th U I T S T B
A H 0. 9~1.0(0. 1 mol/L KMnO,)mL « g ! « h !, 7F#&
AEB YIRS LR SR % 8 T 5 8% 25 1 ik 391 )5 7% 7
TR, AP BI FAE R KO . 5 #EAE 35 EFPAE K
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A E I TE MR TR 35 SEFEIR R . 5 15 R
TR ZR EL3E T 0T = 398 v o S S Tl 9 e 0 1) e il
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Fig.1 The change of rhizosphere soil catalase activity in

different growing stages
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Fig. 2 The change of rhizosphere soil urease activity in

different growing stages
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Fig. 3 The change of rhizosphere soil sucrase activity in

different growing stages
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Fig. 4 The change of rhizosphere soil acid phosphorus
enzyme activity in different growing stages
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Fig. 5 The change of rhizosphere soil polyphenol oxidase
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Note: The graph A is microorganism before planting crops, graph B is
microorganism after long-term garlic multiple cropping autumn cabbage
B 6 KEEMENTEREYR RN
Fig. 6 The effect of long-term continuous cropping on

soil microorganisms
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Effect on the Soil Microorganism and Enzyme Activities Under Long-term
Continuous Cropping Garlic Multiple Cropping Fall Chinese Cabbage

WANG Chun-hong,ZHANG Di,JIANG Bai-wen,JIANG Jia-qi, LIU Ling-hui,JIA Ru
(College of Resources and Environment, Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract : In order to study the long-term continuous cropping garlic revaccination autumn cabbage effected on soil enzyme

activity and the number of rhizosphere microorganisms. 15 years,25 years,35 years,45 years garlic revaccination autumn
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cabbage continuous cropping soil were gathered, rhizosphere soil microorganisms and enzyme activity changes were
separately measured in different garlic growth period and discussed the interaction relations. The results showed that the
soil enzymes during whole growth period and the changes of microorganisms in 25 years as a division point. Soil urease,
polyphenol oxidase,catalase, continuous cropping under 25 years, was characterized by ‘Z’ glyph with the change of
growth period. The trend for more than 25 years was increasing at first then was falling. With increasing years of
planting, rhizosphere soil invertase activity fell by 82.3%,63.6%,72.6%,53.7%;less than 45 years of continuous
cropping ,soil acid phosphatase activity declined of 10. 9%. With the increasing time of continuous cropping,the number of
bacteria and fungi in the soil and the change of proportion of 15 years were lower, then showed the upward trend.
Microbial three-phase proportion was homogenization. More than 15 years of continuous cropping soil, microbial
population structure was imbalance, characterization of soil enzyme activity represented soil health began to decline,and
more than 25 years of continuous cropping soil continuous cropping obstacles were extremely significant.

Keywords : garlic revaccination autumn cabbage;continuous cropping obstacle;soil enzyme activity; microorganisms
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