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Table 1 Selected properties of experimental soils
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H
Sites Soil types 0.M. (g/kg) Total N(g/kg)  Total P(g/kg)  Total K(g/kg) b
Eil7S FAFE R+ 22.95 1.15 0.57 25.70 7.0
ET HFERKEL 15.90 1.09 0.59 22.40 8.5
s ARV RS+ 22.50 0.89 0.49 23.80 6.8
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3,5— T E KRR b (A3 BT = EF He £ .G . Hoffmann & K. Teicher: (1961) ., 3 44 b £5 1% FIKMnO LR 22 i
{ﬂJrHHJ

I BRI WU B A e,

BRSO

(=) KRB FERE XS L 3508 i M A9 S 0

RHIMENE X TR R S L2, SERF .

L HEEARENY R RRKES KEZRKRE L, IR AR R, TR s
M RZER . WRER GG L 32 , A LR B i Ak IE > HLAE > 1k AR > CK ; M FC i b 49 3k
B BUHEA HUAL FLAF] K 0 & F B te EL G/ INAY « PML+F >>PM,+Fy; AGy+F >AG, +Fy s MoF, > MF,
>MF; NRE R RS EESISESHTE., EVMAAIREES L RELRE
AVETH » PR BL BB, B PR B 1 B B OB 26) , L 3378 P 5 1 55 Y 8k
B, FEEAT A VLS AT R BIEE, F, 8 TIRY .. X5 %mIH% AR —5",

2. HIEARMEIEME  MEADALIE AT ST RE ; bR R AR B, BREE IS MRk, BIMGF,>MF,>



302 Y HEFE5EHMER 3%

MiF., 90T SRREN0IE M BRI . MR A IR R 2> MG > 15 77
AR P 3 . 2000 I 0 0 80725 060 PR 5 S 9 0 7 0 41068 90 20 AL A A B8 1% 10. 02 %
~17. 24% , 72T RS 2604 M R 4 26 00 40 30 e , S0 REE % P 0 0 JEE R T R R 3
HHR I RRBAR S . BRI, b BRI e 35, 5 5 SR A R R, B AL IE R
E SR AT AT $5785 BRI 2100 4 PR, A BB P R 22 TR AU T8 R B R 2%,

3. HUERALRBIEME A PR REALIE > A HUIE > (LR >CK, ZEA HUIRRMEAL ALY 4 38
AT LI H A, 56 AL B V5 P , BDMAF, > MAF, > MAF, s AGy+-Fuo>AGy+-Fa, MR I
AR , 14> R 26> T % BRI A MU, T3 AT UM 5 4L B & W F1 T
R LA P L SRR T AR AT HUIFEA £ 30 0 T A BT HLBR , 364 A 88 A0
LR, AT HUIE S5 AR RR A 06 7R UL T 3 B A0 LB T ELALIE i LA 7 3
B L » 0 B WO FY 1 3 AR P O S B T R PR, 0B R DU T
FESE R T L B2 F ) AL T M LS AL TR,

£ 2 KUK WEEEERR 0

Table 2 Effects of long-term fertilization on enzymatic activities in soil

HH EQE 741 AL ﬂﬁﬂﬁw}. A
Jtems Protease Urease Invertase -~ Hydrogen peroxidase Phosphatase
(mg/g) (mg/g) (mg/g) (mL/g) (mg/g)
' AR RARE LEPO
-CK 0.06 7.84 5.01 5.20 0.51
F 0.09 10.38 5.08 5.30 0.53
BGi+Fy 0.12 8.59 5.31 5.66 0.57
PM: + F; 0.16 12.72 5.55 5.81 0.73
AGi+F 0.14 9.34 11.52 5.40 ©0.67
PMz + Fy 0.14 11.59 5.47 5.89 0.80
AGy+Fy 0.13 8.83 10.00 5.70 0.71
AR TRK R L GREED
CK 0.07 7.37 5.71 3.71 1.04
F 0.10 10.09 7.51 4.31 0.96
PM 0.14 10.79 9.06 4.80 1.50
M;F7 0.14 10.84 7.81 4.71 1.25
M;sFs 0.15 10.09 8.19 5.34 1.58
M;F3 0.17 - 9.52 10.03 4.87 1.46
R EGET)
CK 0.23 7.58 6.57 4.07 1.07
N 0.27 9.17 6.44 4.16 1.05
NP 0.29 9.96 6.96 4.62 0.96
NPK 0.25 . 9.06 10.88 4.53 , 0.98
PM 0.30 8.77 10.24 4.44 0.99
PM+N ©0.82 8.83 12.08 4.89 1.11
PM + NP 0.37 8.13 16.64 5.34 1.06

PM + NPM 0.45 8.94 15.16 5.70 1.13
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Table 2 Effects of long-term fertilization on N and P in soll

S H HILR £N NH,* N 2P iﬁ&flﬂ?
0.M. Total N Total P Available P
Items (mg/kg)
(g/kg) - (g/kg) (8/kg) (mg/kg)
AFERGET)
CK 14.57 0.95 81.7 0.59 2.1
N 14.99 0.91 90.8 0.56 2.1
NP 15.90 1.07 74.9 0.66 9.6
NPK 16.25 115 84.5 0.65 9.1
PM 14.72 1.18 82.4 0.64 8.7
PM+N 15.91 1.29 83.7 0.61 7.2
PM + NP 17.75 1.31 85.2 0.75 12.7
PM + NPK 17.76 1.30 85.8 0.70 9.5
KRR LER
CK 21.43 0.98 115 0.57 2.0
F 22.18 1.06 118 0.58 6.3
BGi+F1 23.31 1.13 128 0.62 7.2
PM; + Fy 22.70 1.12 126 0.60 10.4
AGi+Fy 23.11 1.14 119 0.58 6.2
PM; +Fy 23.60 1.22 122 0.62 13.5
AGe+F 23.87 1.24 128 0.62 6.7
KRR R

CK 23.59 1.01 104 0.50 2.1
F 24.30 1.04 110 0.64 T8
PM 26.98 1.14 128 0.67 9.3
MsF; 26.12 1.10 126 0.63 8.7
MsFs 27.69 1.43 137 0.65 8.2
MyFs 26.54 1.25 127 0.65 8.3
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Table 4 Changes of enzymatic activities, N and P in soil during rice growing period

¥ 3 it : i *5 AP
45 - Gl BIR i SEALES o NH,* -N A .xfz
. Protease Urease Invertase Phosphatase Avail. P
Treat. Period (mg /kg)
, (mg/g) (mg/g) (mg/g) (mg/g) (mg/kg)
43 BE 0.18 14.88 8.51 0.63 8.84. 9
K R 0.13 12.80 8.50 0.82 10.34 8
ik 0.10 12.29 7.79 0.99 9.55 7
oA ke 0.08 8.13 7.70 0.38 9.44 4
IVEERR 0.18 15.92 7.27 0.79 11.91 15
. WM 0.12 13.32 7.28 0.86 11.20 11
hE 0.11 12.63 7.07 1.07 10.46 10
AR 0.09 8.13 7.14 0.60 9.59 6
43 BEHH 0.24 18.52 16.30 0.68 11.68 16
H 0.18 15.32 10.96 0.63 14.31 7
AGi+F
gy 0.15 13.32 11.54 1.43 10.79 7
AR 0.08 10.04 10.02 0.41 10.79 7
SYEEH 0.18 24.23 9.81 0.79 11.98 15
WY 0.15 19.23 9.88 1.29 11.86 7
PMi+ F;
it 0.16 17.38 9.07 1.38 11.61

o 0.12 12.38 8.01 0.50 10.56
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EFFECTS OF LONG-TERM FERTILIZATION ON
ENZYMATIC ACTIVITIES AND TRANSFORMATION
OF NITROGEN AND PHOSPHORUS IN SOIL

Yuan Ling Yang Bangjun
(College of Resource and Environment, Southwest Agri. Univ., Chongqing 630716)

Zheng lanjun Liu xicheng

(Agri. Bureau of Wusheng County) (Agri. Bureau of Xiulin County)

Summary

Three ten-year fertilization experiments indicate the increment of protease, urease,
invertase, phosphatase and hydrogen peroxidase activities in soil by organic-inorganic
fertilization. Similarly, the contents of organic matter and nitrogen as well as
phosphorus were increased by the fertilization of organic manure mixed with chemical -
fertilizers together. Positive correlation were found between the activities of protease,
ureas and invertase and the contents of NH.'-N and organic matter, also phosphatase
and the concentrations of available P and organic matter in soil as well. Thus, it seems
reasonable to suggest that a suitable. soil environment for crop growth could be
produced by long-term fertilization of organic manure supplied with chemical fertilizers.
Moreover, the activities of protease, urease and invertase in soil were decreased as rice
growing in contrast to phosphatase which was observed to be highest in the periods of
jointing and heading as compared to those in tillering and mature. There also existed
positive correlation between the activities of enzymes and the mobilizations of nitrogen
and phosphorus in soil in rice growing period. '

Key words Long—terin fertilization Soil enzyme Nitrogen Phosphorus



