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Abstract: An investigation was made on a long-term fertilization facility vegetable field at Shenyang
Agricultural University to study the effects of long-term fertilization on the soil enzyme activities and
soil physicochemical properties. Long term application of organic manure combined with or without
nitrogen fertilizer increased the contents of soil organic matter, N, P, and K, and improved the soil
physical properties and soil invertase, urease, and neutral phosphatase activities. However, long-
term application of nitrogen fertilizer alone decreased soil pH and soil enzymes activities. Significant
positive correlations were observed between soil invertase activity and soil organic matter and total
P, between soil urease activity and soil organic matter, alkali-hydrolyzable N, total and available
P, and available K, and between soil neutral phosphatase activity and soil organic matter, total P,
and available K, but less correlation was found between soil dehydrogenase activity and soil nutri-
ents.
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1.1 5t

Htik I E T 1988 AR IR B9 Pk BH AR L K
2 B SR E 7 it AT 6 T . 1988—1996 4F Ay 75 i
Fe B R AC 0 2 R (AP EHLER)
3 KR E B AHUIE (B3E) 19 3 it KT
0.37.5.75 t - hm™ - a ; BHLAAE (JRE) 19 3 Vit
FHZKFEJ2 300 600 900 kg - hm™ - a™' | 2 5 FIRE
Ji SCAH I bR PR 2R it £ A R 0,300,600 kg -
hm™ - a™'. BEHIRIE —AEPIA, R 8 iR R AE,
FIGNTH . KA R 8~ AL RN, D
M FHIT SR R 1997 4 28 A 30 15 1 56
RIS TTHEAT TR, R B8 i b a0 1Y) /= A LR
(75 t - hm™ - a™") 19 3 AN TCHLAENE AL FFAS it A7 AL
JNER 3 A TCHLEAE AL 3, 45 55 Mok 35 3 56 1 e T
FrRUEST S4B 4 AL A L H] =, 3 6 b3, 43531
1) JCAEXFHE (CK) 5 2) Jifi )R & 300 kg + hm™
(N,) ,3)]?@’7?(% 600 kg - hm72<N2)§4) Jiti T &
75000 kg - hm™( M) ;5) Jifi 3% 75000 kg « hm™ J}
% 300 kg - hm™>(MN, ) ;6) jifi 5 3% 75000 kg - hm™ |
JRZ 600 kg + hm™(MN,). RHBEVL X H %3, 3 K
FHE NMCHK 1.5 m 9% 1 m 0.8 m ITIEKIE
i, B A UL T AT — R M BT AR K2R
A3 P IE. Bt N Bt 3 o — 4R —FE R Z= 1 Rk
K5 ,1997—2006 4 Al 9B S A i (2 1) i
(578) ER(L ) (2 7E) . g0 af LA
PRAEPET hy . BT 24.30 ¢ - kg™, 1. 164 ¢ -
ke ', W 1.374 ¢ - kg, BER A 86.41 mg - kg,
AW 70. 8 mg - kg, HALHN 56. 14 mg - kg, +
% pH 6. 75"

1.2 WEmHS %

IRHE 5T 2006 AEFKEIMUR A R G R4
MREIIF 5 SRR AR 0 ~20 em MBHZE T,
WA BRI YR 522 IR G IR R TS
i 1 mm 5 & .

SR AL T P 3, 5- i LK R L o vk
M5 ZEHRLL 24 h 5 1 g 3R 20 Y T i (mg)
FE 5 A HE TR P FH R W - Uk SR A L
ZERPI24 h J5 1 g 3P NH,*-N [ & (mg) %
7~ 5 SRR Bt T PR P R i e ey |, S5 2R
PL24 h 5 1 g BHEPREEOH BB Y B i (mg) o
4 0 S 9 P A = 2R3 DY R (TTC) 75
FE L ZE A LA v A e v = ORI I (TPF) 1 (R AR
() R

- AR R B R B I L A AL
R A R, 2AMNIFRE; 2 Ak e
55 B AR O W s SR 0.5 mol - L
NaHCO, 12 #-HRERAH BT b Lk ; B FH 1 mol -
L™ NH,OAc 2 42- K I EETHET . 38 pH (H ]
PR 32 T F 3 0 5 5 = M8 2% T RN FL B EE 2R U0 k)
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Tab.1 Effects of long-term fertilization on enzyme activi-
ties of soil

fb3 ALt i Bt hEEBERRAT WA
Treat- Invertase Urease Neutral ~ Dehydrogenase
ment (mg glucose (mg NH,*-N  phosphates  (jul TPF -
cgl cel (mg phenol - g7 . d7")
d) a1 g -d™h)
CK 3.86Bb 0.94Cd 1. 16Dd 14.20Aa
N, 2.39BCe 0.83CDde 0. 88Ee 8.73Bc
N, 1.47Ce 0. 76De 0. 86Ee 3.61Cd
M 3.83Bb 1. 37Bc 1.42Cc 11.41Bb
MN, 6. 64Aa 1.52Bb 2.06Bb 14.54Aa
MN, 6.07Aa 1.73Aa 3.42Aa 9. 46Bc

SRR NG T8I 5 327 26 53 1 35 (P <0. 05) FIAR i 2 (P<
0. 01) Different capital and small letters in the same column meant signifi-

cant difference at 0. 05 and 0. 01 levels, respectively.
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TSN (0 H 54 VUL 2 AL B (MN, |
MN, ) K B BB (N, N, ) A0 35 0] iy 22 5 243k ) 4%
BN, N, b3 5 LG U CK Y
62% F147% 1 MN, \MN, &b B #E (b i T P 1) 2
XFHRAY 1.7 A1 1.6 £, X — 5 T Al g i T A AL
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It

AN £ Aty it AL R ARG 1 b 8 00 S 0 e, 45 it
HEAL B B MN, Zb35 CK JC W35 25 5 b, Hifth 4%
Ao PO St T PR A T R, LRI B TR 3 K
. B PR ER AL B (N, (N, ) S8 3t Sl 0 1 4 A
AR TAH R A LA HLAE AL EE ( MN, \MN, ) , X 7] G
Je FH T AR 35 SR sl i s R T
2.2 K X i it 5 HH A SR R 5

Jite FH A AILAE AT LA B Jb ol = R A B AR $2
AT MR 2 iTLVE M, 5 CK ML, i A
HUAEAL R - R DG N T 63.4% ~97.1% , 4
AT 50.6% ~119.8% , Bifit AN T 91. 2%

~107. 4% W IN T 295 ~ 7 A%, B 1
120.2% ~ 138.9% , ¥ & 8 ¥4 in T 80.5% ~
124. 6% K EW /AT 17.5% ~23. 8% , FLBRJE 1 N
T7.9% ~14.3% ,Fx 7 285 L T 5w K- F
Ab HAR 337505 e m TR HACE. it A AL
JIERT LA s it RN S ) AR T 1 R B R RR
Rt HEAFR T, SRS N, N, Zb3g
HHEE, Bt A HLAE A MN,  MN, 4b 3 1 B4 L5 1%
T 92.6% ~ 106.6% , 4= AN T 68.6% ~
106. 8% , BHff AIEIN T 44% ~53% , WEIEIN T £
2 ~ 9 ff% AL WERSIN T 77% ~158. 7% , WA
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FLBRERIN T 1. 4% ~ 16. 1% . 3 2000 jiti FH IR %
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TR ST 5 i o = W o 07 o AR W 1 N (R
i R TSIl AR A5 e S v T X PR R i K
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At AT AL FE 43 pH {E R/ IMEKIR A - MN, >M >t
Tk >CK>SMN, >N, >N, , MN, 4b B % 3 pH {4
B, N 7,02, B i N, AR BRAY 3 pH (E
1%, A 6. 02, Teit Bt 4k AR i 2 1k A i it 45 HLAE
398 pH A FRIE PR 2256 0t (0 B4 i R AR T L %
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iy s R il FH JE LRI 2 38 pH (T B, 15 A%
R A, A HLIE S 18 & JoHLEIE FC A it FH - aT LA
PRFF 3 pH (EARE W% R IR R fb DR
2.3 LIRSS R RIR 0 AR e
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HEMAEMER Z A B OC 2R B 4 Fh T35 5 &% H I
FEPER A FHEA AR OGS, S5 5% (3£ 3) Kl 4 Fh
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Tab.2 Effects of long-term fertilization on physico-chemical properties of soil
Ib B AL 2R s TR A A TR 2 LB pH
Treatment Organic matter ~ Total N Total P Alkali- Available P Available K Bulk density Porosity

(g-kg™")  (g-kg')  (g-kg') hydolyzable N (mg-kg™) (mg-kg') (g-em™) (%)

(mg - kg™")

CK 17.5 0. 81 0.16 99. 40 64.47 84. 62 1.26 63 6.58
N, 17.5 1.05 0.39 124.25 59.53 97.22 1.32 62 6.23
N, 16.7 0.59 0.13 143. 15 80. 21 85.10 1.08 69 6.02
M 28.6 1.78 0.99 194.95 152.58 171.94 1. 04 72 6. 89
MN, 33.7 1.77 1.27 190. 05 153.99 152.72 0.96 72 7.02
MN, 34.5 1.22 1.32 206. 15 141. 95 190. 07 1. 04 70 6.37
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Tab.3 Correlation coefficients between soil enzyme activities and physico-chemical properties of soil

AL 2R R0 WARA R U 7 HE FLEREE pH

Organic Total N Total P Alkali-  Available P Available Bulk Porosity

matter hydrolyzable K density

N

FEAL T Invertase 0.8919 " 0.6638  0.8601 * 0. 6330 0.7414 0.7395 -0.5728 0. 4901 0. 6860
kA Urease 0.9837** 0.7249  0.9661 " 0.8715* 0.8971° 0.9514"* -0.7050  0.6847 0. 5850
rh MBS ARE Neutral phosphates 0.8541 " 0.3835 0.8247"* 0.7325 0. 6722 0.8204* -0.5494  0.4855 0.2338
i B Dehydrogenase 0.4124 0.5853  0.3961 0. 0679 0.3351 0.2804 -0. 0698 0.0328 0.8531 "

# P<0.05; = % P<0.01.
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