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R2 EREGTREEAENMREERES TV EN T EEAEL R0
pH {8 HHLE (g/kg) C/N
Abr
0~10 ¢m 10 ~20 c¢m 0~10 ¢cm 10 ~20 cm 0~10 ¢cm 10 ~20 cm
CK 7.76 £0.01a 7.83 +£0.05a 11. 67 £2. 64b 10.01 2. 10d 7.61 0. 46b 4.44 +0.65d
CF 7.66 +0. 04b 7.69 0. 03b 12.04 £3. 19ab 10.93 +2.37¢ 7.13 £0.22¢ 6.93 0. 26b
FS 7.68 £0.02b 7.70 £0. 06b 12.89 £2.22a 11.57 £1.98b 8.76 0. 38ab 8.39 £0.48a
FM 7.69 +0. 03b 7.72 +0.01b 12.91 £1. 68a 11.81 +1.65ab 8.65 +0.52ab 8.78 £0. 36a
FB 7.69 0. 04b 7.71 £0. 08b 13.26 +1.32a 12.43 £2.83a 9.06 £0.95a 7.64 £0.55¢
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FR T KNG IR AB R LA 14
A, EEA . WHEEMMED YRR ERD 12
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2.35 mg/kg, 5 CK AHM, MECALBE 2 ZE T +
MRS R AR, WIEIAS 49.30% ~65.49% , Hp
FB AP B E R AT IR E R, BE® T CF,
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TR AR S ETEO ~10 F110 ~20 em +)2748
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LG, KA E R 2 TR 2R
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21.26% ~26.35% , FrAbEE L2 ARG &
¥Im T2,

0~10 em +ZMUAEW AW A & &IEFE N
59.39 ~ 94.45 mg/kg, FB & & fix i, kb CF 3 i
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CK # CF % 10. 47% . 10 ~20 em 204
A B E L 38. 66 ~83.75 mg/kg, HMLT F)E
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R3 FRFGTREERENOHEERBLENEXN LERSENZM

. 25 (/kg) HAR (me/kg) AR (me/ke) BUES RS (mg/ke)
0~10 cm 10 ~20 em 0~10 cm 10 ~20 c¢m 0~10 c¢m 10 ~20 c¢m 0~10 cm 10 ~20 c¢m
CK 0.56 £0.09¢  0.48 £0.03c¢  1.42+0.02¢ 1.23+0.23d 4.47 +0.13d  2.68 +0.85d 59.39 +3.18c  38.66 +1.74c¢
CF 1.03 £0.04b  0.78 £0.05b  2.12+0.07b  1.52+0.19¢  5.09 £0.22¢  3.34 £0.90c 65.61 +6.36d  40.27 £2. 12¢
FS 1.05+0.24b  0.80+0.05b 2.13+0.14b  1.71 £0.41b  5.88 +£0.18b  4.05+0.84b 81.37 +4.01b  60.31 +3.90b
FM 1.09 £0.06b  0.83 +0.06b  2.22 +0.03ab 1.80+0.09b  6.27 £0.29ab 4.06 +0.98b 88.24 £3.47ab 64.90 +3. 12b
FB 1.12£0.03a  1.04 £0.02a  2.35+0.05a 2.20+0.10a  6.71 £0.28a  4.22 +0.65a 94.45+2.22a 83.75x1.4la
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Characters of soil nitrogen and enzymes involved in nitrogen metabolism under isonitrogenous organic material nitro-
gen partly replacing to chemical nitrogen

CHENG Wan-li, FAN Ting-lu*, ZHANG Jian-jun, ZHAO Gang, DANG Yi, WANG Lei, LI Shang-zhong ( Institute of
Dryland Agriculture, Gansu Academy of Agricultural Sciences/Key Laboratory of High Efficiency Water Utilization of Dry Land
Farming, Lanzhou Gansu 730070)

Abstract: This research aims to compare the characters of soil nitrogen and enzymes involved in nitrogen metabolism when dif-
ferent organic material nitrogen partly replacing chemical nitrogen. A successive 12-year field test was conducted in loessial
soil-covered areas in eastern Gansu province of the Loess Plateau, and the effects of 3 kinds of organic materials (including bio-
organic fertilizer, farmyard manure and wheat straw) on soil nitrogen and enzymes involved in nitrogen metabolism of continu-
ously-cropped winter wheat were investigated. The results showed that: compared with chemical fertilizer, all 3 organic materi-
al nitrogen partly replacing chemical nitrogen exerted positive effects on soil nitrogen contents and enzymes activity involved in
nitrogen metabolism, especially under treatment of bio-organic fertilizer, all forms of soil nitrogen contents and enzymes activity
were the highest. Ammonium nitrogen, nitrate nitrogen, SMN contents, and urease, FDA hydrolase activities were higher in
the upper soil than the lower layer except nitrate reductase. Therefore, bio-organic fertilizer will be recommend the first-choice
among bio-materials for partly replacing chemical fertilizers in rain-fed agricultural areas of eastern Gansu province.

Key words: isonitrogenous; long-term organic material nitrogen partly replacing to chemical nitrogen; nitrogen forms; enzyme

activities





