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Table 1 Soil agrochiemical charactets in different growing perfod of continuous
cropping of soybean in different years (field)

ERER  EHN SR &M  AWE BAR EAF
Continvous (A.H) AU /gy G/ke)  (ma/ks), (mg/ks) (me/kg) HEEHA

cropping Date (so/k(s:) Total Total Hydroly  Available  Available A:::e pH
years M.D) : -N S A -able-N -P -K
%3 4.21 15. 82 1. 30 0. 47 81.58 . 15.40 141. 6 0. 1851 6. 48
Soybean 7.26- - - 76. 54 116.9 0.1416 . 6. 33
fotatian 9.29 ' 16.11 1.27 1.58 104,36 . 64.44 146.5  0.1590 . 6.44
BRI - 421 15. 26 B . 0. 42 88,78 20.61 ° ~147.8 0. 0980 6. 44 -
Soybean 7.25 . ‘ o . 65.00 . 115.2 0.0610  6.11
-Soybean 9.29 15. 66 1.23 0. 56 96. 57 53.23 1477 -0. 0871 l 6. 16 .
’24 4.21 15. 29 1. 31 0. 46 91. 90 20.10 1 137.9 0. 501 6. 31
For 2 7.25 102. 95 112.0 8. 0392 6. 00
yeats . 9.29 15. 25 1.45 . 0.66 104. 35 88.63 - 144.1 0. 0501 6. 06
R’ 34 4.21 14,85 1.17 0. 46 93. 45 14. 85 145.3 0.1372 6.19
For 3 7.25 . 67.89 . 119.4  0.0501 6. 14
yeirs 9. 29 15. 52 1.45 0. 60 100. 93 71. 21 " 150.2 0.1263 6.12
R4 4. 21 15. 60 1.23 0. 52 95. 01 15.95 153. 4 0. 0653 6. 27
For 4 7.25 75. 88 130.5 0. 0554 6. 28
years 9. 29 15.77 1.29 0. 57 99. 68 44. 36 188. 4 0. 0849 6.33
BS54 4.21 15. 79 1.23 0. 49 93. 45 22.83 . 125.5 6. 44
For § 7.25 56.12 140.3 8. 34
years 9. 29 15. 81 1.19 0. 57 93. 45 60. 23 172. 4 6. 38
M HEA 4. 20,38 50.7. 25, 43680, 9. 20, RIS .
Note;In date 4. 21,7. 23+ and 9. 29 stand for sowing stage. pod-setting, and mature stage. respectively.
' %2 REEEFRERFREFHLRRAERER
Table 2 Soil agrocnemmical characters in different growing
period continuous of cropping soybean-ir; different years (cuiture)
R ERM o 2K 2M  AME  RE® AN
Continuous (3.8 . (8/k8) (8/k8) (8/%8) (mg/kg) (mg/kg) (mg/kg) pH
cropping Date 0.C Total Total Hydroly Available Avaﬂablf

years (M.D) " -N -P -able-N - -P K-

3 4.21 15. 82 1. 30 0.57 - 131. 95 15. 40 161 . 6. 60
Soybean 7.25 - 15. 29 116. 93 55.12 122 6. 44
rotation 9.29 15. 27 1.23 0. 56 133.98 54. 57 145 6.-50
K15 4.21 . 15.54 1.28 0.58 140. 07 26. 72 169 6.58
Soybean 7.25 15. 53 125. 86 70.11 145 6. 08
-Soybean 9.29 15. 62 1.26 0. 52 123. 83 60. 34 127 6. 18
B2 4.21 15. 81 122 0. 55 140. 07 16.62 150 6. 39

For 2 7.25 15. 40 . 115. 71 67. 22 117 5. 95

years 9. 29 15. 25 1. 26 0. 55 117. 74 40.70 111 6. 06
K34 4.21 15. 68 1.28 0. 47 133.98 16. 68 148 6.32

For 3 7.25 15. 41 121. 80 51.24 110 6.12

years 9.29 ' 15. 47 1,27 0. 55 117.74 24. 28 103 6. 24

o H RS 4. 21,8500, 7. 25, 75 3E8A. 8. 29, ALRM B NN .
Note, In date 4. 21, 7. 25, and 9. 29 stand for sowing stage . pod-setting. grfl mature stage, respectively. '
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kg,
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Table 3 The changes of soil enzyme activities in different growing period of soybean cropping

continuous in different years ' Bt
Einiid G messm  JRCER O FER.C  mm
cropping Date (mg B/8+) ml/g) 24hr) (NHy—Nig/g)

yaars (M.D) Acidphosphatasc Cialase Trahsase Urease
£ 4.21 1. 86 1.51 31 0. 25

Soybean .21 1.60 1. 46 30.5 0.22

rotation 9.29 . 1.92 1.61 32.5 0.23

’14 .21 1.50 1.35 27. 4 0.24

Soybean 7.27 1.37 1.22 27. 4 0.19
—Soybean 9. 29 1. 61 1. 49 31 0.22

& R2% 421 1.59 1.21 27.1 0. 22
For 2 7.27 1. 48 124 26.8 0.18

yants 9.29 1.65 1.42 28.5 0.21

M R34 421 3,76 1.13 26. 6 0.21
For 3 7277 159 1.09 26.2 0.17

Fleid years 9.29 1.96 1.38 2.7 - 0.21
R4 21 1. 86 127 28.7 0.23°

For 4 .20 1. 80 1.17 274 0.22

years 9.29 1. 86 1. 46 27.9 0.23

‘55 . 421 1.92 1. 46 33.1 0.24

For § 7.27. 2.02 144 31.8 0.21

years 9.29 2.10 1.54 .. .3L5 0. 26

CER® 4.21 1.85 1. 44 - 34.9 0. 38
Soybean 7.25 2.10 - 1.15 33.1 0. 36

rotation 10.12 1.29 1. 40 30. 1 0.'29

R15 4.21 1.85 1,42 32.5 0.35

& Soybean 7.26 2.08 1.23 35.2 0. 36
-Soybean 10,12 1.29 1.26 27.3 0.27

® E24 4.21 1.93 1.37 30. 4 0.31
Culture  For 2 7.25 2.30 1.17 31.3 0.34
years 10.12 1.57 1.28 30. 1 0.28
 EF-- 42 170 '1.37 34.5 0. 28-
For 3 7.25 2.10 1.21 36 0. 35!

years 10.25 1.08 1.34 29 0,26

SRR 3.5 — BEKGM e RRNRAREE W L e (R
1986) , BREE R Fl NH, H.f8.3:(G « Hoffman 5 Tiecher 3 ) . it 2 L E KR F KMnO, {8 E ¥
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~ Table 4 Correlative coefficient of soil enzyme activities and its fertility factors in continuous soybean cropping

SRLEW  mEREE

5 © .’fff/;'sm 0 1NKMn0y | (mp /s> o P o
Ttems 2thr) ml/g) Ac:dphcqp_— Urease Total
Transase Catalase hatase -N
E¥E HA 0.616* 0.581°* 0.519* 0. 604° —0.168
pH 0.618** 0.521+ 0. 485* 0. 804" * —0. 504
HER —0.110 0.014 —0.192 —0.530° 0.613*
KRR 0. 126 0.38 0. 236 —0. 487 0.619°*
g L] 0.144 0. 435 0.575* 0.601 —0.077
HB 0.800° * 0.861°* 0.585* © 0.568% -0, 022
28 0.197 0. 484 0. 353 —0. 280 0.592*
&3 —0.217 0.103 0. 028 —0. 486
i) 0.593¢« ¢ 0.654° 0.570°* 0. 415
[2e % 14 ] 0.572° 0.502* 0.805* * 0. 144
e 0.838° * —0. 462 —0.177 0. 235
%L 0. 070 0. 668" 0.732°* 0.576
e (fﬁ) ol E.% (?;%) <§§$ -
Items Total 0.C Available Hydroly Available
-P K -N -P
Bk HA —0. 180 0. 352 0.215 —0. 041 —0.335 0. 609"
pH —0. 544 0.524 0.327 —0. 476 —0.590" *
B 0.924* ¢ 0. 226 —0.327 0.824*° —0.615°
Kigx 0.887~° 0. 274 0.176 —0. 549 0. 706"
R 0. 344 0.210 0. 166 —0. 386 0.714% *
BB 0. 310 0.708" ° 0.767° —0. 546 —0. 507
&% —0.109 0. 185 0.110 0. 024 0.295
| —0.058 0.014 0.154 ~0.318 —0..365 0. 230
3 4 0. 552 0. 026 0.392 0. 082 0.153 0. 180
MBI R 0.120 0.122 0. 169 —0.051" 0.345 —0.177
ek &N ] 0. 387 0. 694 0.666° 0.789° * —0.760" * 0.721**
221y —0.077 0. 060 0. 335 0.134 —0. 060 0. 144

n="6 £0. 05=0. 707 £0. 01="0. 834 n=10 r0. 05=0. 576 0. 01=0. 708 n=16 £0. 05==0. 468 £0. 01=0. 590
ARZEMRRRRERATHRAINERAE O LECEHSANRERED
EAR, 5 HAESIER. R B RIEAX, 5SKRA. L9 oH BB EHY MK, 5HHB
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Table 5 Comparison of changes of soil enzymes activties between

continuous soybean cropping and rotation

L3 .4 ok Y& 14 wHim

EIEER - Utease - Phosphatase Catalase Trahsase
Continuous

mae WRE g MRE g, ML g, NG
cropping Enzyme (%) Enzyme (%) Enzyme (%) Enzyme (%)
Yme - Addition of 4 Addition or ZYME  Addition or ZYME  \ddition of
years activities d activities . activities activities .
ecreasing decreasing - decreasing . decreasing

EE
Soybean 7 5. 38 4.58 94
trotation
Bif
Soybean 6.5 7.1- 4. 48 16.7- 4. 06 113- 85.8 8.7
-Soybean
y $¥ |
For 2 6.1 12.9- 4.72 13.3- 3.87 15.5— 82. 4 12,3~
years ’
B34
For 3 59 15.7- 5.31 1.3+ 3.50 21. 4~ 80.5 14. 4~
years
B ‘
For 4 6.8 2. 8+ 5.52 2.6+ 3.90 14. 8- 84 10. 6~
years
 $F
Far 5 7.1 1. 4+ 6. 04 12. 3+ 4. 44 3.0+ 96. 4 2.5+

years

WSy A EHHZA
Enzyme activities ; Total of three growing period

AEATMUBRE  RES AR EEHERBEMX, SEZH . R BB EM
A, SHEEREAEX. BUEBSANREBENIEMRNX, SEEHER. 10 o1 £
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EFFECT OF CONTINUOUS SOYBEAN CROPING
ON OBSTACLE FACTORS OF SOIL

T . Correlative Analysis between Enzyme Activity of
Continuous Cropping Soil and Fertility Factors

Fu Huilan Zou Yongjiou Han Limei Yan Fei Liu Jinping
(University of Agriculture and Animal Sciences of PLA, Changchun, 130062)
Abstract

The correlation between the enzymes activities of urease, phos-phorylase, catalase, trans-
ferase in different growing period and fetility factors of soil under continuous soybean croping
were tested. These results indicated that between activities of above four kinds of enzymes and
organic carbon, and pH of soil, and among four enzymes are significantly positively correlated.
Urease activaty and avaulable potassium is positively correlated, and there is negative correlation
between urease activaty and available phosphorus. Phosphorylase activaty and available potassi-
um is positively correlated. Catalase activaty and hydrolysis nitrogenous, and also available
potassium are under positive sorrelation. It is evident that negative correlation was between cata-
lase activaty and effective phosphorus. Among soil agrochemical characters, soil enzymes acti-
vaties and soil fertility are related to each other. We suggest that soil enzymes activaty is the in-
dex to evaluate activaties of soil-biology and soil effective fertility.

Key words Continuous soybean; Soil enzyme activaty; Soil fertility
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