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60% (Neon) (CK)
29.9°C 55T 17.6°C 3 30 I0mx8m
6430°C 1 727 mm 289d
- - 5~10cm
(12 ) ( 4 )
33 98 7 500 kg/hm?
20cm x 20 cm 2008
19.20 g/kg 1.64 g/kg 10 cm
0.30 g/kg 27.26 g/kg 139.04 g/kg
5.76 mg/kg 81.60 mg/kg pH 4.94 N 180 kg/hm’ P,05
1.2 75 kg/hm’ K,0 150 kg/hm®
(Ws) (Ss) =3
(No) 4:3 Ng :
(Ng) =5:3:2
30% (N308) 1
F1 AHRABRELBRREESR
Table 1 Nitrogen fertilization treatments in field experiment
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)
CK 0 0 90 54 36
N, 7500 0 0 0 0
Ng 7500 0 90 54 36
Nios 7500 27 63 54 36
Neos 7500 54 36 54 36
1.3 (PEOX) B4 4.
2013 (11 -7- (MUB) 365 nm
4 ) 4 1—4 10 460 nm ( B-D-
( 2014 1 10 ) ) MUB
2014
(4 7 ) 96
(
0~15cm
€€g*7 5 ) + +
+ + +
-20°C +
1.4 lg 250 ml
(INV) 125 ml
50C 3h 8
(mg/(g'h)
50C 3h) 25
B- (BG) B- (CEL) B- 4 h (
(BXYL) (PHOX) 10 pl 0.5 mol/L NaOH ) 20h
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Fig. 1 Dynamic changes of soil enzyme activities under different treatments in wintry fallow period
2.2 mg/(h-g) (Ss)
0.90 ~ 6.97 nmol/(h-g) 0.64 ~ 2.64 nmol/(h-g) 0.99 ~
5.5 umol/(h-g) 1.98~5.09 umol/(h-g)  0.59 ~2.64 mg/(h-g)
(Ws) 2
(D (Ws) CEL
BG 8.90 ~ 26.75 nmol/(h-g) CEL
(Ss) BG 7.22 ~ 25.18 nmol/(h-g) (Ws) No Ng Nip  Neos
5 CEL BXYL PHOX PEOX CEL 3.94 ~5.15 nmol/(h-g) Np Njpp
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Fig.2 Comparison of soil enzyme activities under different treatments in wintry fallow period
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Fig. 3 Dynamic changes of soil enzyme activities under different treatments in early-rice growth stages
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2 LIREEEM. BUBRRAERFOEIREEXSE
Table 2 Correlation coefficients of soil enzyme activities, organic C input and soil nutrients in early-rice growth period
BG CEL BXYL PHOX PEOX INV
BG 1 0.919**  0.934%* 0.669* 0.819**  0.877** 0.938*** 0.064 0.420 0.029 0.126
CEL 1 0.857** 0.608 0.839**  (.832%* 0.942%** 0.032 0.376 0.095 0.329
BXYL 1 0.711* 0.828**  0.798* 0.858%* 0.208 0.286 0.143 0.198
PHOX 1 0.797%* 0.566 0.544 0.593%* —0.030 0.561%* 0.561%*
PEOX 1 0.633* 0.778%* 0.549 0.041 0.503 0.598%*
INV 1 0.824** —0.091 0.627* —0.147 0.007
xRk P<0.001 ** P<0.01 * P<0.05
6
( 2) PHOX
5 [38]
6 C/N
[12]
[28]
6
2 PHOX
3
(P<0.05) PEOX 37.5% ~ 68.8% 32.3% ~
INV 61.5% 48.8% ~ 102%
[39] [40]
3
CEL
BG CEL
2000 hm’
[35]
3
cc >3 [36]
=07C
1737.0~20032°C 7.6~10.5C
3.1~5.7C 1219.9 ~1669.5 MI/m™”
° 4
BG
PEOX 4 1)
6
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Effects of Rice Straw Returning Timing Combined with Nitrogen
Fertilization on Enzyme Activities of Paddy Soil

WANG Qiangian, YAO Shuihong*, ZHANG Bin, YUE Longkai, HAN Ya, ZHANG Yueling, ZHOU Xuan

(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, National Engineering
Laboratory for Improving Quality of Arable Land, Beijing 100081, China)

Abstract: A field experiment was conducted to study the effects of straw returning timing combined with nitrogen (N)
fertilizer application ratio on enzyme activities in paddy soil in order to provide theoretical basis for fostering soil fertility and
stabilizing paddy field ecosystem function. The experiment consisted of two rice straw returning times (Wg: returning in winter;
Sg: returning in spring) and four N fertilizer application levels (Nj, straw returning and no N fertilization during all the
experimental course; Np, conventional fertilization, and no N fertilization when straw returning; N;og, 30% N of base fertilizer
applied when straw returning; Ngop, 60% N of base fertilizer applied when straw returning). The results showed that: 1) Straw
returning in winter increased the activities of six soil enzymes (B-Glucosidase, B-Cellobiosidase, B-Xylosidase, Phenol oxidase,
Peroxidase and Invertase) related to C turnover. In winter fallow period, enzyme activities were higher at winter straw returning
than those at spring straw returning, and winter straw returning increased both the activities of B-Glucosidase and Peroxidase
during early-rice growth stage. 2) Rice straw returning combined with N fertilization application significantly increased
B-cellobiosidase activity both in winter fallow period and in early-rice growth stage, but there was no significant difference in soil
enzyme activities under the three levels of N fertilizer application. 3) All the enzyme activities, except Phenol oxidase, had
significantly positive correlations with organic C inputs. Therefore, rice straw returning combined with N fertilizer application in
winter can regulate soil enzyme activities related to C turnover to some extent, which has ecological significance to promoting
straw returning in winter and ensuring the crop yield.

Key words: Paddy soil; Straw returning timing; Straw returning combined with N fertilizer application; Enzyme activities
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