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Effects of different fertilization patterns on soil enzyme activities in greenhouse vegetable
field. WANG Wen-feng', LI Chun-hua', HUANG Shao-wen'" , GAO Wei’®, TANG Ji-wei' ('Insti-
tute of Agricultural Resources and Regional Planning , Chinese Academy of Agricultural Sciences/Key
Laboratory of Plant Nutrition and Fertilizer, Ministry of Agriculture, Beijing 100081, China;
*Tianjin Institute of Agricultural Resources and Environment , Tianjin 300192, China).

Abstract;: A fixed-site greenhouse vegetable fertilization experiment was carried out to study effects
of 6 fertilization patterns on soil enzyme activities in Tianjin City, Northern China. The results
showed that during the growing stages of tomato, activities of soil a-glucosidase, B-xylosidase, B-
glucosidase, B-cellobiosidase, chitinase and phosphatase in different treatments all increased first
and then decreased, while soil urease activities increased first and then became flat. Compared with
the chemical nitrogen fertilizer treatment, soil enzyme activities were much higher in treatments of
combined application of organic materials with chemical fertilizers, and rose with the increasing in-
put of pig manure and especially the application of straw. A significant positive correlation was found
between soil enzyme activities, microbial biomass carbon ( MBC ), microbial biomass nitrogen
(MBN), and dissolved organic carbon (DOC) and dissolved organic nitrogen ( DON) contents at
different growing stages of tomato. Under the condition of same nutrient input, the combined appli-
cation of inorganic fertilizers with organic materials, especially a certain amount of corn straw, was
capable of increasing soil enzyme activities and keeping soil fertility and sustainability in greenhouse
vegetable production.

Key words: fertilization pattern; greenhouse vegetable; soil enzyme activities.
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JOT O ol 1B A T AT LT e fie ARG | L ok
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ALY i SR S AR S RGBS, H TG T
AT B A XX i S FH S T A 532 W T ) O
FE DUARGE AR SCHHT H 6T % 6 53 AS [R] i AE A X
TENE RIS, B FE G A B A ) P A [ i A X 4
Rl Sl A AR i S 5 - e A Wy A W
R PEA HLAR RZ R I OC R, DU SR 255
2 s BRI NEA 2, S S Bt e S A ™ ) T
Frgk e PRI A

1 #REFZ®

L1 R

TEN IR L T R PG X HE S Rk
B X TR A R A1, 2R P
WRRE N 11.6 °C ,224F H M A H o 2810 h, &4ETE 55
112k 203 d, FIARFE /K A 586 mm. ik OGRS
ZRPGENR, K 80 m . FE 6.5 m( £ 0.5 m i) , A
IR, 14 5 B 308 DAL, 7 1) S5 T 6 A

F1 RWAERE BIENE

P R Sy T OE R KR 1 moE
AR5 T 2009 4F 10 H b (o A5 i s 4
R T AR FIRE I R AR - KA A T SR AR i
AT 0~ 20 em #F)2 H R AR BT R . AT HLIT
25.4 g+ kg™'  HHASA 186.2 mg - kg™, B 144.6
mg - kg™, BHALER 404.0 mg - kg™, pH 7.9. 4R 3
( Apium graveolens ) A ¢ SCHEIHL” | F il ( Lycopersi-
con esculentum ) i A4 ¢ FAF 299 .
1.2 kit

SENRIE L 6 AL BE, 43 3 R . 1) 43t
fEIEZ(4/4CN) 52)3/4 (LR A +1/4 3538 (3/4CN
+1/4PN) ;3)2/4 fL B & +2/4 $5 28R (2/4CN+2/
4PN) ;4) 1/4 ALAEA+3/4 $E2EA (1/4CN+3/4PN) ;
5)2/4 (LB E+1/4 ¥ 28R +1/4 F5FF A (2/4CN+1/
4PN+1/4SN) ;6)2/4 LB A +2/4 FEFF A (2/4CN+
2/4SN) T A AL B W B A R 3 5 R T S R
WeAF e, AL N P,05 Al K,0 & 4%
A 450 225 F1 600 kg - hm™, FE3E# N P,0, Fi
K,0 B4 31k 450,300 F1 600 kg - hm > HHEFK
THFIRK A 30 45 b 2 1 EL A SR R 150 A B L% 1.
B 3 RE A, FALHES. 50N X AL 14.4
m’( 9 2.4 mxK 6.0 m) , Faikk ATHE S5 0.3 Al
0.6 m, FliEZE B 4 25000 #k « hm ™ FEsebk A4
MH0.20 m A1 0. 15 m, Bl A % B K 330570
B - hm /DX [EIHEE PVC AR (BRE 105 ¢m: 100 cm
M ,5 em HiF 3 JEEE 4 mm) |, B 1E/NX 2 [8] 3545 Fl
KA B TS

A HUIE A B AL L B 43 F it 1 , A4y

Table 1 Treatments and the corresponding N and C inputs (kg - hm™)

HERKE Qb3 AP AE N input A% A C input
Growth Treatment CN PN SN &1t PC SC &t
stage Total N Total C
i I 450 0 0 450 0 0 0
Tomato I 337.5 112.5 0 450 1130 0 1130
1 225.0 225.0 0 450 2260 0 2260
v 112.5 337.5 0 450 3391 0 3391
\Y 225.0 112.5 112.5 450 1130 4618 5748
M 225.0 0 225.0 450 0 9236 9236
i3 I 450.0 0 0 450 0 0 0
Celery I 337.5 112.5 0 450 1130 0 1130
il| 225.0 225.0 0 450 2260 0 2260
Y 112.5 337.5 0 450 3391 0 3391
\Y 225.0 112.5 112.5 450 1130 4618 5748
Vi 225.0 0 225.0 450 0 9236 9236

CN: 1LAC%( Nitrogen in chemical fertilizer; PN #4535 %( Nitrogen in pig manure; SN; F KFEFFZ Nitrogen in corn straw; PC: #2665k Pig manure C;
SC: FKFEFFHk Corn straw C. T ; 4/4CN ; 1T 3/4CN+1/4PN ;I ; 2/4CN+2/4PN; IV 1/4CN+3/4PN; V. 2/4CN+1/4PN+1/4SN; VI 2/4CN

+2/45N.
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VS ARt . T A 2 A 38 1~ 6 BT FHARAE P, 20% BY &
JIE 70% P BEREFN 209% 14 B0 A AR SE it , oA i 008 A
BRI o e AT ACI 25— BRI R 28 R
g5 IR AN SR —RESR i R M0 3 4 YGE T, Hoh EE )
B LA 23 3R 30% 30% . 10% F1 10% , # HE 138
it L4543 51 A 10% . 30% . 30% F1 10% , ) 4% i Wi HE
Iy RS — UGB BRI UGB IE & A 15%. /73
Z B 1 ~6 AR 209% 9 EUIE . 70% () IE A
20% R IE I it , HE A ZUNE AN IR 76 2% 5 ~ 6 i
B9 .8 ~9 MR 11 ~12 M4 3 WKiB i, Hoh &UE
B 3B i A543 91 35% 35% F1 10% , 9 AE 4 36 Jiti L
15350 M 10% 35% F 35% , T A4 BB IEAE 55 — B
JEL st 43t A

B I Tt FH AL IE PR 2 (% N 46 %) i
WERRES (& P,0512%)  BEIR — 4% (% N 18%, &
P,0,46% ) FALH (5 K,0 60%) WA 24 (&
P,0,52% , % K,0 34%) .t i i s 36 N P05
K,0 f1 C & &40 2.17% £0.13% ., 1.39% +
0.14% 1.63%+0.19% F1(218.0+5.0) g - kg™ (T
B ERBK S B 28.9% +4.6% ; It A A b
N.P,05.K,0 1 C [ & &5 514 1.04% £0.10% ,
0.32%+0.08% .1.69% = 0.17% F1 (426.9 +8.2)
g - kg ' (T3 FEFFHIK > SN 64.9%+6.4%
PERE A FE N £ i K K 20 2 Hoite i, P, O,
FK, O BRARFS 3 AT #M L .

oty O NERHHUE 5 BERE A -, 38t Xk
REAH T K i B K it A B 1~ 6 S K5 H 1] 45 K
SEHATHEME , 2 H R K AR T 60% I #E17 #E . Ay
PRUETE K S A UERA , B/ NI 34 22 28 Bl i) PVC
HEARAE , IF K 10 S HE K . 45 A B 7 0k 2 N 3%
ZERE K Y 9 3889 13334 m® - hm 2.
1.3 - ERE AR A S T vk

5510 FE G e (B F ) AT W, 500 T
2014 4F 1 H 26 H (FAEEALAT) 2 H 21 H (F
MAEAE 20 d) 3 A 12 H(FaEM)E 40 d) 4 H
2 H(FMiEmE 60 d) .4 H 22 H(FMiEHE 80
d) .5 H 12 H(FMEMG 100 d) &6 H 3 H(Fh
FEREJE 120 d, RN ) SR AR T IEAE S R 7 2 TE
BN S AT 10 405, NS 4L SR L
0~20 cm IR, 37 RISk A 0R FIAE ) 55 AR 25 4%
Y RA A, W 2 mm S, B34 T - 20
CVKFE N RAT , T - S P A I 5 o B —3 oy
T 4 CUKANAE, BT 3 Y R s a AR
A LA R I E B AR A KT S

FHT SRS HR PRl g .

I8 oA L B- AT | B A T L B-
ZF 2 MY LT 0 G Rl R I T 1 SR FH B L
TR RG5> 4 S R il SR FH e I s G
o Y IREE G 38 CCRE3R 3 h 5 By
JFifE NH, " -N 12 i 5.

B, A Y A ) i R 2R ZE SR U BILIG
SE AR E ) e A HLCR T K, S0, $2 5L
Ji v Ui A1 A % R AR A1 T 5 TV A LA
Zhong %578 BTN E I MEA HLA & # =K, S0,
B SA S - LY S A (NH, " -N Fl NO,™-N)
.
1.4 daabr

BUE R F Microsoft Excel 2010 1 SAS 8.0 41t
BRAFHEAT 530K FH L 28 5 22 34T (one-way ANO-
VA) Fldse /22 55 2800k (1SD) i 47 25 57 1o & 1 4%
Br, B E N a=0.05.

2 ERE5SH

2.1 FHAEE A AS R it A o A S T 1 B A
AR

H 1 FE 2 7] LAE Y Fih AR B A 1) [ it
A - o7 28 1 il | B- A T Tl L - 2 T il
-2 2 W B AL T B 35 M S A A 5 S
SRR R HA e - S I MR X A 3
J5 60 d, M43 A 57.4.60.0.199.3 48.3 Fl 33.2
nmol « h™' « o' HIEBEFREHIG M SUA L2 e e
R R e, 4 v - M TG 1 Hh AR 3 b FELJS 100
d, N 609.2 nmol « h™" « g™'; T HERMEG E MK 5
SR T n .

e iR B A (8] 45 BURE A HL T LI e} Bt A
T I oo 4 I L B- AW T T | B4 4 1 il L B-
LR AE WG LT S | B e UK T S T 1
o TRt A AR, G v D AR 2 1) 1 T il
T PR ) 4 . A BILTE ML AE ) L it A =X 3/4CN + 1/
4PN 2/4CN+2/4PN 1/4CN+3/4PN 2/4CN+1/4PN
+1/4SN Fll 2/4CN+2/4SN + 3 | o7 7 1 Bt 5 1
B 4/4CN B 73 HI3E I 4.1% . 14.1% ,16. 2% |
51.1% F1 83.4% ; B-A M 1 g 15 P 7 25 53 50 3 fin
7.3% .26.9% .40.9% . 106.5% F 155.7% ; B-75 % 1
T P 241 23 S8 0 20.0% .30.6% .46.8% .98. 8%
F1128.3% ; B-2F 4k — 0% 1 W 3 14 ~F 34 43 51 14 Jin
23.5% 45.9% 75.7% 186.9% H1242.6% ; JL T [ il
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Fig.1 Dynamics of soil a-glucosidase, B-xylosidase and B-glucosidase activities under different fertilization patterns during growth pe-

riod of tomato.

A JiliZEANHET Before basal fertilization; B: ZEAHJF 20 d 20 days after transplanting; C: EFEH/G 40 d 40 days after transplanting; D: %EAHJ5 60 d 60
days after transplanting; E. )5 80 d 80 days after transplanting; F. EHEHJ5 100 d 100 days after transplanting; G EH/5 120 d 120 days after
transplanting. I : 4/4CN; II: 3/4CN+1/4PN; 1, 2/4CN+2/4PN; V. 1/4CN+3/4PN; V. 2/4CN+1/4PN+1/4SN; VI; 2/4CN+2/4SN. R[]/
RN [Rl— I R[] A B ] 22 57 8.2 (P<0.05) Different small letters meant significant difference among treatments in the same growth period at

0. 05 level. F[A] The same below.

TS24 20 BB T 22.4% 58.7% 82.1% 178.3% Fil
248.9% ; - SRR B IE F- X5 70 B I 7.4% (14. 4% |
23.7% 41.8% Fl 58.0% ; - 35 1 123 Bt 15 14~ 2 43 53]
491 16.2% 33.0% 47.9% .60.5%F1 78.9%.

Bifi 5 4 20 FH A 38, 3G TR M SR R 2
Hhn e . 5 PO it s 255 3/4CN+1/4PN AH
F, i it 5 2B 2 2/4CN +2/4PN i B it
W2 R 1/4CN+3/4PN + 3 o-# % 11 5 | - A M
I | B-H %G TG B-2F 4 e LT SRS B
fitg K e 55 7 bR IS PR AR R 5 503 0 9. 5%
11. 4% .18.3% H1 31.4% .8.9% F 22.4% . 18.1% FlI
42.1% 29.8%H149.0% .7.5% 1 16.3%.

TC it s A X 0 g 0 A 3 v T T A 2 A
NG E R P 20 1/4CN+3/4PN M L, Bl it
T FF B 2 (2/4CN + 1/4PN + 1/4SN F1 2/4CN + 2/
4SN) - HE L b 7 B TS AR S N 30. 3% Al
57.8% 46.7% Fl 81.6% .35.4% i 55.5% .63.1% F

94.8% .52.7% 1 91.5% . 8.5% F11 20.9% 1 .4.9% HI
28.1%.
2.2 HIEEEHEVES HIEGCE Y A YRR R T
YA P R RER

T 8 AN [ BORE ARF 1] - 8 Bl A= A W B e R
AR TEA DU RS RANER 2 TR AR E A
[Fi) BB P 9] - AR A 0y A e i L R B R PR AL
B R AR L RS S e ARt . S U
TEREAR L , A FLCHUAL R A X, JE R BCHE A AT
R A W A W B SR TR A IR S
I FER .

FAOCHEII T 2R A (3% 3) , e onfi 24 & 0 1] 45 JURE
P [ AN ] 1 o] 260 T 8 | B- A Il B~ 2 1
Bl | B-£T4E “WHHRE LT DR DR BRI ST 7
B P U U A W i | R S R A L
Z IR S A 3 TE A OCOC AR L S i 1k 5 T
WA LR Z AW A ARG B A S, B 3 il



34 FICEEAE AT AR OOt R FH - S A1 1 52 i) 877

1001

®
=]
T

(nmol + b « g)
'
(=]

P-4 S E
B-cellobiosidase activity

NEERDOO
[alcle:lviol-"kg

481

(nmol + h™ « g™)
I

JUT B
Chitinase activity

(omol - h™ « g™)

BRERREE 1
Phosphatase activity

JoRIE I HE
Urease activity

[mg NH,-N « g" - 3 1)

(=]
N

(=]

I

a
a2
b a a
0.8F 0w be . b pb aa
c€d cdeg cd be ba
0.6} did, o L9T5 i be b b a
d ¢ dTec cd, <
04+
| I v v Vi

4b # Treatment

B2 itk A WA R AL L S B-2F 2 WG LT B | BRI A IR e M B 252 Al

Fig.2 Dynamics of soil B-cellobiosidase, chitinase, phosphatase and urease activities under different fertilization patterns during

growth period of tomato.
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3.1 R[RfAEAR 2O 5 it S FH A 98 S 2 114 5 )
A HLTCATLIE AR P it 452 s B ot A AR X Tl 3
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B TE R R AR B 10 B K (R AR AE R
) A7 WAL, A5 HLIC LA R B it A 28 (3/4CN+1/
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Primmk R A R R Y TR SR 2R
TP AT ] 4 e £ 0 R 0% e 0 2 . Pt
PEREI S B4 e TCHL SR 70 Th fer, 00 ) - S il 1)
AT KA A T R S B e AR 2 A RN £
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Table 2 Soil microbial biomass carbon and nitrogen, dissolved organic carbon and nitrogen contents under different fertili-
zation patterns during growth period of tomato (mean+SD, mg - kg™')

5 H Vi3 I HE L i FERR R
Item Treatment Before basal Days after transplanting
fertilizer application 20 40 60 80 100 120
MBC 1 110.5+9.1e 132.3+8.3d 164.8+21.2¢ 135.4+9.1d 189.2+49.1¢ 118.6+24.9b 111.7+1.6b
I 120.7+4.3e 202.0+37.5¢ 195.2+£21.9bc  150.4+43.5¢d  186.4x45.1¢c 132.5+10.3ab  137.8+19.9ab
il| 152.1+11.0d 190.4+40.5¢ 186.4+12.2bc  187.2+11.3bed 201.1+11.8bc  148.6+9.5ab 139.1+32.7ab
v 195.2+16.0c 231.9+18.8bc  267.5+22.8a 196.6+6.8bc 259.5+31.2ab  151.2+41.2ab  159.4+57.5a
v 232.9+8.9b 281.3+15.3b 226.0+20.6ab  234.4+33.3ab  256.9x17.6ab  161.5%8.1a 160.1+10.5ab
Vi 286.7+6.8a 338.0+35.1a 267.7+41.5a 272.1+45.7a 281.2+55.5a 162.1£19.7a 191.0+46.8a
MBN 1 20.1+1.9¢ 22.3+1.7d 26.9+2.9¢ 38.6+5.5¢ 28.1+4.1¢ 24.9+3.3¢ 23.8+6.1c
I 25.5+2.4d 28.0+4.1cd 35.8+16.0c 39.1+6.4¢ 30.1+8.1bc 26.0+0.8¢ 31.7+7.2¢
I 27.2+3.6¢d 29.4+2.4cd 47.0+1.6b 53.4+3.2b 33.3+5.8bc 26.2+3.0¢ 45.3+0.4b
v 33.3+4.0bc 38.1+13.8bc 49.4+3.4b 49.0+5.7b 36.1+2.4bc 32.4+5.1bc 50.5+8.5b
A% 36.6+5.7ab 46.4+9.6ab 48.5+1.4b 66.8+2.9a 38.5+3.9b 39.4+6.9ab 52.7+2.1b
Vi 43.1+6.3a 52.6+5.8a 57.2+4.4a 68.8+4.7a 48.2+4.4a 50.1+11.8a 66.1+9.7a
DOC 1 28.1+3.8b 41.2+2.6d 45.2+2.0d 51.5+6.2d. 52.5+9.8d 46.2+8.7d 30.8+0.4¢
I 33.8+3.9b 46.4+10.6d 48.4+3.9d 49.4+3.8d 59.3+3.9¢d 53.3+2.7cd 40.4+2.0b
I 34.7+2.3b 61.7+4.6¢ 63.0+4.0c 66.7+2.6¢ 68.3+6.2cd 66.5+5.9b 41.4+0.9b
v 53.1+0.9a 62.2+6.4c 66.3x1.4¢ 67.4+3.6¢ 75.0+9.4bc 53.8+4.6¢cd 58.1+4.7a
\Y 54.0+7.2a 74.4+4.9b 77.3+2.3b 83.9+£3.9b 87.2+£6.3b 64.3+2.8bc 60.7+3.6a
A 56.1+4.6a 86.9+6.6a 91.3+2.5a 93.9+2.8a 106.4+15.8a 106.9+6.9a 60.8+1.2a
DON 1 6.6+0.9¢ 8.1+0.3¢ 13.5+0.9b 11.7+2.5¢ 14.5+3.8¢ 14.3+1.9a 16.4+3.0a
I 7.7+0.8¢ 7.8+0.8¢ 14.7+0.7b 13.2+0.4¢ 16.0+2.7bc 15.8+2.4a 16.4+2.1a
I 10.6£1.7b 11.3+0.1b 16.2+1.2b 16.8+1.9bc 18.1+0.6bc 17.0£0.6a 17.8+3.4a
v 12.6+2.8ab 16.8+3.6a 19.4+2.0a 19.7+0.5ab 18.9+0.7b 19.2+1.2 18.0+3.5a
v 12.3+1.1ab 17.5+3.0a 21.7+3.0a 20.0+3.8ab 19.4+4.1ab 18.7+3.4a 18.1+3.6a
Vi 13.1x1.1a 18.2+0.4a 20.6+1.9a 23.4+5.0a 22.8+3.8a 18.9+6.1a 21.2x1.7a

MBC: 3 YRk Soil microbial biomass carbon

solved organic carbon; DON: A {EPEAHLA Dissolved organic nitrogen.

it AR AR5 A0 R P it A A = A L i
Jiti 5 ZEARE T 1A il i FH - 498 TG 4 1) i s 1R FH O i
AT R R T TEC it A AT AR e B A S 1 T L it
MR (R 1), B A AR Bl 4= 18 v e 7% i il
PR T, T A S T S g ok 2 E M
ST R I TR A X A S I R X
ARG, 5 FP A HLICALAE AL EC A = 4 18 7 1
P AT 2] 3 A8 AR S A b SRR A i R /N EI R
ASARIE— 5L (3/4CN+1/4PN<2/4CN+2/4PN< 1/
4CN+3/4PN<2/4CN+1/4PN+ 1/4SN< 2/4CN+2/
4SN) , U] - R G 1 5 AR A A i B DA G
3.2 iitEER AN ) AR I A SRS P 25

Vit S FH A 18 i 5 1 52 g s A2 B I Y B 3
i) ARG 58 o-F A TR B- AW TG L B- A
G B-2F 4 WA BEAL T A E A AR R
H1TE) A L 38 A 1 I R Y AR Ak R H HIAAE
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Table 3 Correlation coefficients between soil enzyme activities and microbial biomass carbon and nitrogen, dissolved organic

carbon and nitrogen contents

Jng ol WA a-GLU B-XYL B-GLU B-CEL CHI URE PHOS
Sampling time Item
B MBC 0.95** 0.96* " 0.97*" 0.95* " 0.98"* 0.91"" 0.95**
MBN 0.86" * 0.85"~ 0.86* " 0.85* " 0.90* 0.81*" 0.90*
DOC 0.83** 0.86" " 0.85" " 0.82% " 0.85* " 0.81*" 0.86*
DON 0.68** 0.77*" 0.78* " 0.73* " 0.77*" 0.76** 0.79"*
Ty MBC 0.83** 0.87*" 0.94* " 0.91*" 0.89* " 0.80" " 0.91""
MBN 0.82%* 0.84" " 0.86" " 0.86" " 0.80* 0.76** 0.77**
DOC 0.87** 0.91*" 0.94" " 0.92% " 0.90* * 0.80* " 0.92* "
DON 0.78** 0.88* " 0.90* 0.86* 0.81*" 0.71* " 0.82""
Ty MBC 0.62** 0.61*" 0.66* 0.68* 0.67*" 0.71** 0.74" "
MBN 0.83** 0.80" " 0.84" " 0.87*" 0.85* " 0.83* " 0.93**
DOC 0.92** 0.93* " 0.96" " 0.97*" 0.95* " 0.94* " 0.96*
DON 0.71%* 0.77*" 0.81*" 0.76* " 0.73* " 0.74" " 0.80" "
Teo MBC 0.83** 0.86* 0.80* 0.85* " 0.83* " 0.83"~ 0.80"*
MBN 0.93** 0.93* " 0.89" " 0.91*" 0.88* " 0.89* " 0.83* "
DOC 0.94%* 0.95* " 0.92% " 0.93** 0.92** 0.91*" 0.87* "
DON 0.72** 0.77*" 0.70* 0.75% " 0.74* " 0.70" " 0.84""
Tgo MBC 0.51"* 0.64* " 0.68* " 0.63" " 0.70* * 0.74* " 0.75* "
MBN 0.77** 0.80* " 0.81*" 0.79* " 0.83** 0.81** 0.78**
DOC 0.77%* 0.86* " 0.91*" 0.88* " 0.90* 0.78* " 0.89"~
DON 0.58* 0.66* 0.73* " 0.66* 0.70* 0.58" 0.76"*
Tioo MBC 0.47* 0.44 0.56* 0.54* 0.53* 0.57"* 0.60"*
MBN 0.82%* 0.88* " 0.81%" 0.85* " 0.85* " 0.82%" 0.80"*
DOC 0.89** 0.90* 0.89* " 0.78* " 0.88* " 0.77" " 0.73* "
DON 0.28 0.37 0.44 0.46 0.41 0.48* 0.44
Tz MBC 0.61** 0.61*" 0.61*" 0.59* " 0.54* 0.71*" 0.61* "
MBN 0.87** 0.83*" 0.86* " 0.82%* 0.78* " 0.82%~ 0.91*"
DOC 0.80** 0.76* " 0.83* " 0.78* " 0.80* 0.77" " 0.87""
DON 0.45 0.49* 0.49* 0.49* 0.49* 0.35 0.48*

B Jifi5 L H Before basal fertilizer application; Ty : AEAEJG 20 d 20 days after transplanting; T,y : )T 40 d 40 days after transplanting; Tq, : EAH
J& 60 d 60 days after transplanting; Tgy: EAH)F 80 d 80 days after transplanting; T, : AT 100 d 100 days after transplanting; T, : A 120
d 120 days after transplanting. a-GLU; -3 o- #4517 Soil a-glucosidase; B-XYL: 13 B-ANEH E Soil B-xylosidase; B-GLU: -3 B-H %5 H
Soil B-glucosidase; B-CEL; -3 B-£F 4k —#H1F Soil B-cellobiosidase; CHI; -3 JL T il Soil chitinase; URE . T3EMRES Soil urease; PHOS: 1
HEWEER T Soil phosphatase. * P<0.05; * # P<0.01 (n=18, rye =0.59, rqes=0.47).
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T SRR R Y | A 55
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JO IR 0 X 28 6 AN [ il 7% 2 ) s Wi e 3 A R
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il 3 H = 3l 15 M 5 - i A A U
ATV PER BLB R o 2 () B WA 6. R o = 5 AL
Jo e A e o B A A T Y T - e T
A BT 53 RS 20406 B A i Pt 5 OGS E T, B
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T PR R T 45 Gl ) A W AR ) i Al ) Y
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