EORVE I R B R MR K F 2R A AR = RO Vol. 37 No. 11
2009 4 11 H Journal of Northwest A&F University(Nat. Sci. Ed.) Nov. 2009

RN AR RIEEXE T IEFIEGRER
4 R EE 1B =2 I

WHEME, EHE.FAEFH

(PHILRMABLE R BEIRIR 4 B BRVE A7 712100)

(# ZE] [EHMY AR 5 v R+ em i A R LA ae g . [Jrik] i
i 5 4 (2002—2007 4F) 5E fir K H K5, LAt 00 6 BR H 38 [) il 280 1 (120,240 kg/hm®) 8 #1768 B FI 7 I 3 F
e L e ML A R AL A AR g, (45 R M4 0,120,240 kg/hm” B}, 8 BRBE + 806 HLER & &t 43 01
7 9.74,9.57,9.19 g/kg. 2R & &M 0.99,1.02,1. 03 g/kg, TR ZH LIF N 25.0,26.7,29. 7 mg/kg, " {b i F 4
$M 0.053,0.062,0.056 /d; 7 fRE 5% H A HLER & &0 50 9. 82,8.78,9.80 g/kg. & & &M 0.98,0.98,0. 95
g/kg, TIA R HN 23.2,25.8,24. 1 mg/kg, 0 AL H AR FECH 0. 058,0.061,0. 072 /ds# MR + 3 H MLk & &
SR 9.79,9.93,9.20 g/kg. A & HE N 0.93,0.99,0.96 g/kg, IR KT LN 23.2.26.2.25. 7 mg/ke ., 7L HE
FHEHCN 0.057,0.061,0.063 /d, K45 A AR & 3 MR A X MM AR M LIEARWI L, EHA
JIE B 08 £ 2 AR =X 1 B A LB % i o (E S AR IR B R R 5 3 B A ML B e T SR D M R A A A B e
e it A HLAE .

CRim ] 7 B3 00 B IS A LB s L AR AR O 5 52 b ok 0

[(FESES] S147.2 [X#ttRiEaE] A [XEHS] 1671-9387(2009)11-0187-06

Effects of nitrogen fertilizer application on soil organic carbon and
nitrogen accumulation and mineralization under different
cultivations in northwest dryland

XIE Jia-yang, WANG Zhao-hui, L1 Sheng-xiu

(College of Resources and Environment s Northwest A&F University ,Yangling s Shaanzxi 712100, China)

Abstract; [Objective) Effects of nitrogen application rates on organic carbon and nitrogen accumula-
tion and mineralization in dryland soil were investigated in this paper. [Method) Using soils from a 5-year
long nitrogen fertilizer experiment with fixed blocks in Yangling,Shaanxi,we conducted an indoor incuba-
tion experiment to study the effects of nitrogen fertilizer rates on organic carbon and nitrogen accumulation
and mineralization at 0,120,240 kg N/hm?* under three cultivations as straw mulch, plastic-film mulch and
no-mulch, [Result] Under the three nitrogen application rates of 0,120,240 kg/hm?, soil organic carbon
contents under straw mulch were 9. 74,9. 57,9. 19 g/kg, total soil nitrogen contents 0. 99,1.02,1. 03 g/kg.,
soil nitrogen mineralization potential 25. 0,26. 7,29. 7 mg/kg, and nitrogen mineralization rates 0.053,
0.062,0. 056 /d. Correspondingly, contents of soil organic carbon under plastic-film mulch were 9. 82,

8.78,9.80 g/kg,total soil nitrogen contents 0. 98,0. 98,0. 95 g/kg, soil nitrogen mineralization potential
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23.2,25.8,24.1 mg/kg, and nitrogen mineralized rates 0. 058,0. 061,0. 072 /d. Under conventional culti-

vation (no-mulch), soil organic carbon contents were 9. 79,9. 93,9. 20 g/kg, soil total nitrogen contents

0.93,0.99,0. 96 g/kg, soil nitrogen mineralization potential 23. 2,26. 2,25. 7 mg/kg, nitrogen mineraliza-

tion rates 0. 057,0. 061,0. 063 /d. [Conclusion) Nitrogen application could improve organic nitrogen miner-

alization potential and rates of soils from three cultivations. Proper amount of nitrogen fertilizer could in-

crease organic carbon content of the no-mulch soil, but decrease the straw mulch and plastic-film soil. Both

cultivation models of straw mulch and plastic-film mulch need to apply organic fertilizer when nitrogen fer-

tilizer is applied.

Key words: nitrogen fertilizer application; straw mulch; plastic-film mulch; organic carbon; nitrogen

supply capacity;dryland cultivation
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Tablel Effects of nitrogen application on soil organic carbon and nitrogen under different cultivations
g pp g g
i UK/ % Straw mulch A Plastic-film mulch M No mulch
R / - / - - = N =/
(kg » hm~2) H WL/ =R/ BRI WL/ 2R/ B I EER IR 2R/ BRI
Nitrogen rate (g- kg (grkg D) C‘/N (gekeg™ (g-kg™ ) C‘/N (g kg™ (g-kg™ CA/N
TOC TN ! TOC TN ! TOC TN
0 9.74 a 0.99 a 10 9.82 a 0.98 a 10 9.79 a 0.93 b 11
120 9.57 ab 1.02 a 9 8.78 b 0.98 a 9 9.93 a 0.99 a 10
240 9.19b 1.03 a 9 9.80 a 0.95 b 10 9.20 a 0.96 ab 10

W H AR S ARAH NS T8 % FREF AR E(P>0.05) JAR/NE FRHFRERBEP>0.05 ., FER.

Note: Values followed by the same small letters show no significant difference (P>>0. 05), values followed by the different small letters

show significant difference (P>>0.05).
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Table 2 Effects of nitrogen application on soil light fraction organic carbon and nitrogen under different cultivations

% Straw mulch

AR Plastic-film mulch

L No mulch
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LFOC LFON LFOC LFON LFOC LFON
0 798 b 39 b 21 678 a 33 a 21 605 a 32 a 19
120 885 ab 47 a 19 661 a 37 a 18 636 a 36 a 18
240 905 a 51 a 18 556 b 35 a 16 613 a 37 a 17
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Effects of nitrogen application on rates of organic N mineralization under different cultivations

i 2 IR A 3 it SR R R e e T A ML
fO LB B v - A ML FERE )
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Table 3 Effects of nitrogen application on soil nitrogen mineralization parameters under different cultivations
UK/ V- S;;ZCV mulch 75 Plas;irc,}éilm mulch H II;IL(,){JCmulch

(kgf hm™) i/ o 1L WAL/ o Wik WAL/ o Wik
Nitrogen  (mg - kg™ 1) M%&/d*l W#/% (mg-kg D M%/d,l W#/%  (mg-kg D) %’},d,l R/ %
rate No w }) M-ratio No w k M-ratio Ny '% /e/ M-ratio

0 25.0 0.053 2.52 23.2 0.058 2.37 23.2 0. 057 2.51

120 26.7 0.062 2.61 25.8 0.061 2.62 26. 2 0.061 2.64

240 29.7 0.056 2.89 24.1 0.072 2.53 25.17 0.063 2.67
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