202046 A Z?ﬂkﬁl 7@?‘?[’?&' %518 F e

doi:10. 6041/j. issn. 1000-1298. 2020. 06. 033

KREETHEHIERESHSAS N RESH

KA A BATR F&R B W RX#HY
(1. At R FK AN 5 AR THEFBE, BRI 1500305 2. 24k Beael 5K F) T, 421k 152061 ;
3. ZRAbAME R AE LML A AT HR A M 7K BEIR SRR P SR 5, FRJRIEE 150030)

TE . WK GE B NS A A B ] )2 0050 A BUEE AN + S A R A KRR rh i 20 A B, 528 PR K
O B (VRIE T VEE | F U ) R4 SRS FE A it KT (0.2, 5,12, 5 25 v/hm® ), SR I TRIZNXCRT N 7R
R IX S5 A Wi 9 T ANFIKIRIZZE T 0 ~60 em +J2 NH, -N NO; -N FAERE NH, - N NO; -"N #) 25,
A S A 3R R A KRB RR P B A 5 L, T RIRIK A8 2 F 0 3R 5o IR 0, BRI &5 S . TR 0 0
FEUT R H 3P g NH, -N SR i J2 08 B A 185 I g 8/ , it 3 S i RS FHAE ARSI T 0 ~ 20 em 2
NH, -N NO; -N Z#g, [[BH#E> T 20 ~60 ecm +JZ 0 B8, HHEFFEAED b KT, B8 T = o ~
20 cm +J2H NH, -N NO; -N 2R ALK NH, -"N NO; - N 2w T % M A IR T = 20 ~
40 cm 140 ~60 cm +JZ NO; -"N SRR H AR A B EFEME (P <0.05), B THEBAXNHEN AR
H9.79% ~13.96% AT FEREARIT F,15. 71% ~20. 03% 7347 FERE R 25 ,66. 00% ~ 74. 50% 4 i FEAE MR, 45
B R IEH R A X SRR T A, SRR T AR N 12 5 v/ hae® REFFAE W5 (1 K i AR e

S R KPR AR A 5 s I RORERHOR E i
MES%S. S511; S143.1  TEARRED. A XEHS. 1000-1298(2020)06-0309-09  OSID. B

S

N Tracer Analysis of Nitrogen Distribution and Break-even in
Paddy Soil under Water and Biochar Management

ZHANG Zuohe'”>  ZHANG Zhongxue'® ZHENG Yanbo'® LI Tiecheng' HAN Yu'’ ZHAO Wenbo'”
(1. School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China
2. College of Agriculture and Hydraulic Engineering, Suihua University, Suthua 152061, China
3. Key Laboratory of Effective Utilization of Agricultural Water Resources, Ministry of Agriculture and Rural Affairs,
Northeast Agricultural University, Harbin 150030, China)

Abstract; In order to reveal the distribution of ammonium nitrogen and nitrate nitrogen in different soil
layers and the distribution of soil nitrogen in plants under water and biochar management, the
accumulation and distribution of NH," -N and NO; -N, fertilizer NH, -"N and NO; -"N in 0 ~60 cm soil
layers under different water and biochar management were studied by combining field plots with N tracer
micro-area, and the distribution of soil nitrogen in plants under different water and biochar management
was calculated. The results showed that the accumulation of NH," -N in paddy soil was decreased with the
increase of soil depth under dry-shallow-wet irrigation. The accumulation of NH, -N and NO; -N in 0 ~
20 em soil layer was increased by applying appropriate amount of straw biochar, while the accumulation of
NH, -N and NO; -N in 20 ~ 60 cm soil layer was reduced. The accumulations of NH,”-N, NO; -N and
fertilizer NH,” - N, NO; - N in 0 ~20 cm soil layer of rice under the same straw biochar application
level were higher than those of flooding irrigation. The accumulation of NO; - N in 20 ~40 cm and 40 ~
60 cm soil layers of dry-shallow-wet model was significantly lower than that of conventional flooding (P <
0.05) . Totally 9.79% ~ 13.96% of the soil nitrogen accumulated in rice under dry-shallow-wet
irrigation was distributed in plant leaves, 15.71% ~ 20.03% was in plant stems and sheaths, and
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66.00% ~74.50% was in plant panicles. Considering the break-even of soil nitrogen pool in cold and

black soil area, the best water and biochar management model was dry-shallow-wet irrigation plus

12. 5 t/hm® straw biochar.

Key words: paddy field; water and biochar management; ammonium nitrogen; nitrate nitrogen; break-

even; isotope trace technology
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Tab.1 Water management during each growth stage of rice field
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Fig.2 Distributions of NH," -N in soil after rice
harvest under different treatments
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Fig.3 Distributions of NO; -N in soil after

rice harvest under different treatments
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Fig.4 Distributions of NH, -"N in soil after
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rice harvest under different treatments
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harvest under different treatments
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