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Effect of Nitrogen Fertilizer Rates on Nitrous Oxide Emission from Paddy Field Under Rice—Wheat Rotation
WANG Hai-yun, XING Guang—xi

(State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )
Abstract: Research efforts have increasingly focused on finding the environmental and artifical influence factors of nitrous oxide(N,0) emis—
sion from paddy fields, especially from the rice—wheat rotation system. This paper studied the season characters and the effect of nitrogen fer—
tilizer rates on N,O emission during the whole period of rice—wheat rotation from soil in Changshu, Jiangsu Province of China. The treatments
of fertilizer N(urea) in field study were 0, 100, 150, 200, 250, 300 and 350 kg N -hm™ for rice growing season and were 0, 100, 150, 200, 250
and 300 kg N -hm™ for wheat growing season respectively. Experimental plots in field study followed randomized block design, and each
treatment was triplicate. The emitted gases from the systems were collected with closed chambers method, and the N,O was detected by gas
chromatograph. The N,O emission increased with the increase mounts of fertilizer N in the whole rotation season. In rice growing season, the
N,O emission peaks occurred during the mid—season aeration rather than other periods, and increased with the increase total mounts of base
fertilization and fertilizer N during tillering period. Only enough fertilizer N would meet the both need of the plants and the nitrobacteria.
Comparing with rice growing season, the soil in wheat growing season were not flooding but keeping moist. Therefore the NO emission in
wheat growing season accounted for about 2/3 of that in the whole rotation season, and the N,O emission peaks occurred when the second
topdressing was applied.
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Table 1 Some basic chemical properties of the experimented soils

pH A¥lF/g kg 2% /g N-kg? B A /mg N-kg? CEC/cmol -kg™

71 35.0 2.09 12.4 17.7
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Figure 1 The N,O flux from soil during rice growing season under the various application amounts of nitrogen
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FXHERGE BB, Ho A& 150 kg N-hm™
oAb 3R RAHE R SRR A 4 RN, Uh
0.025%, S & 100 kg N-hm™ {40325 RFHE

MR AHAEE S HERARE, BE/NTHAR
AbFE ;25T ZRHERCER SR E B 4 R KRR
& 350 kg N-hm? f4b 38, 24 0.051% , H BN SR
i 100 f1 150 kg N-hm? G225, H5HAMAERA 2
5o BT, it FEHE R S T AL, TR
FFEMAESE T X — 45 5-0, B ATk e B, i 20 &
B N0 HEE A,

R2 FEREAKEREELE N HHHHWESR
Table 2 The N,O flux characters during rice growing season under

the various application amounts of nitrogen

BERE/  WIETE/ NO P HEGE NO FWEME SAR

kg N-hm? d B/pg Nem™+h? Ji{iE/kg N-hm? EH45H /%

CK 121 2.93+0.17 a 0.085+0.00 a

100 121 4.24+0.46 b 0.123+0.01 b  0.038+0.01a
150 121 4.23+0.59 b 0.123£0.02 b  0.025+0.01 a
200 121 6.09+0.11 ¢ 0.177£0.00 ¢  0.046+0.00 b
250 121 6.62+042 cd  0.199+0.02 c¢d 0.046+0.01 b
300 121 7.1620.19 d 0.208+0.01 d 0.041+0.00 b
350 121 9.11+0.76 e 0.265+0.02 ¢ 0.051+0.01 b
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Table 3 The N,O flux characters during wheat growing season

under the various application amounts of nitrogen

MEE/ W NOPHHEHGE N.OFWEMHE AR
kg N-hm? RKE/d HE/pug Nem?-h? JitE/keg N-hm?  FH4rH/%

CK 186 3.06+0.38a 0.13+0.02a

100 186 5.88+0.11b 0.26+0.00b  0.126+0.005b
150 186 6.07+£0.61b 0.27£0.03b  0.090+0.018a
200 186 7.95+1.07¢ 0.36+0.05¢  0.109+0.024ab
250 186 9.56+0.38d 0.43+0.02d  0.116+0.007ab
300 186 12.69+1.75¢ 0.56+0.08¢  0.143+0.026b

SR B T /d
B2 FREERKEEFTERREMNER NO HNEE

Figure 2 The N,O flux from soil during wheat growing season under the various application amounts of nitrogen
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