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Studies on emission pathways of nitrous oxide from different salinization soils

WEN Hui-yang, JTAO Yan", YANG Ming—de, BAI Shu-guang, GU Peng

(Chemistry & Environment Science College, Inner Mongolia Normal University, Hohhot 010022, China )

Abstract ; Soil salinization has great effect on the microbial activity and thus N,O emissions. Most studies focused on factors impacting N,O
emission including soil moisture, salinity content, soil organic matter, soil temperature and nitrogen application rate, while little information
was found about the N,O emission pathways and contribution rates in salinization soils in Northern China. In order to explore the N,0O emis—
sion pathways and contribution rates, we used the inhibitors of acetylene and pure oxygen in culture experiment to study 4 kinds of different
salinization soils[extremely salinization s0il (Sp), salinization soil (Sc), severely salinization soil (Sy), slightly salinization s0il (S, )] in Hetao
irrigation area of Inner Mongolia. The results showed that cumulative N,O emissions increased with the increasement of salinization, whose
values were 289.71, 500.08, 951.66, 1 750.39 g kg™, respectively. In the period of incubation, the N,O emission contribution rates of ni-
trification and denitrification ranged from 22.51% to 35.75% and 60.35% to 72.46%, respectively while the contribution rates of other pro—
cesses ranged from 3.90% to 5.81%, which showed that denitrification remained the main process contributing to N,O emissions. At the
same time, with the electric conductivity increasing, the contribution rates of nitrification increased,while the contribution rates of denitrifi—
cation decreased.

Keywords : salinization soil; nitrous oxide; nitrification; denitrification; contribution rates
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Table 1 Physical and chemical properties of soil samples
e pH R /mS em™ AR/ mg kg AR /mg-kg!  BA/g-kg!  HHL/g kg LR
kil % Fhi/%
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Figure 1 N,O emission rates from different salinization soils to

no inhibitors treatment
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Figure 2 Cumulative N,O emissions from different salinization soils

to no inhibitors treatment
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Figure 3 N,O emission rates from different salinization soils to

the treatment of acetylene
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Figure 4 Cumulative N,O emissions of different salinization soils to

the treatment of acetylene
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Figure 6 Cumulative N,O emissions from different salinization soils
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Figure 7 Changes versus time of N,O emission contribution rates from different processes in different salinization soils
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Table 2 Cumulative N,O emissions and contribution rates from different processes of different salinization soils

o SRR g kg Tk %
N DN oT N DN oT
Sa 65.22d 209.91d 14.58d 22.51 72.46 5.03
S 115.19¢ 355.82¢ 22.97¢ 23.03 71.15 5.81
Sc 232.44h 673.32b 45.90b 24.42 70.75 4.82
Sp 625.82a 1056.37a 68.20a 35.75 60.35 3.90

T N FORA LR DN 2R S A 2 5 OT SR HAth i 75 ANl NG 7 B3R AN ISR IR B e ) 22 52 1 2% (P<0.001) .
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