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N2O & —FEE MR E AR, £ 2015 4F, N,O
TERSH AR BGRE] 328 nL-L!, Hilt 10 4E5F
¥IEH4E T 0.89 nL-L! (WMO, 2016 ). FEfli%E,
A H 438 NoO HEAI 5 23Rk A HER 50%( Smith et
al., 2007 ), HPEDKFEFE AR —, B E
A —, X EREA RS T EHEEEH, (A
FHHEE 200 NoO HEE, JFH NLO HEik sz H[a]
TR E PRANEAESZ 0 ( Ma et al., 2009; Shang et al.,
2011; Zouetal., 2005) .
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Table 1 Properties of top soil (0~20 cm) under different water treatments

Treatment w(SOC)/(g'kg!) wN)/(gkg!) wP)(gkg!) wkK)(gkg")

FR 17.0 1.81 0.606 12.5
FDF 17.8 1.80 0.586 12.4
CF 18.1 1.86 0.593 12.3
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Fig. 1 Variation of water depth under different water treatments
during experimental period
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) NoO HE ERLEEARIN ( Zou etal., 2005 ).
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Table 2 Cumulative emission of N,O under different treatments
Treatments N,O/(kg-hm?) Treatments N,O/(kg-hm™?)
FR 1.934 a NS 0.568 a
FDF 0.020 b SI 0.868 a
F 0.005 b SM 0.523 a

ARNGFRFRIRZEREZE (S-N-K, P<0.05)
Means followed by different lower case letters are significantly

different (S-N-K, P<0.05)
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Fig. 2 N,O fluxes under different straw treatments and water treatments
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Abstract: Paddy is an important source of N20, the emissions of which from rice paddies are closely related to soil moisture and
fertilizer application. Low hilly areas of southern China play an important role in rice production. However, water conditions in
paddy systems vary greatly, due to their differences in topography and altitude. Typical water conditions in this area include
continuous flooding (F, soil was continuously flooded), mid-season drainage (FDF, soil was flooded except drainage in mid-season
and harvest time), and flooding - rainfed (FR, irrigation was implemented for field preparation and transplanting, no more irrigation
after active tillering stage). Straw application supplies plenty of readily available carbon and nitrogen for soil microorganisms. The
modes of straw application (straw incorporation and straw mulch) may exert an impact on microbial utilization of carbon and
nitrogen from straw, and further alter N2O emissions. The present study investigated the emissions of N2O under different field water
conditions (F, FDF, and FR) and different straw return methods (none straw return (NS), straw incorporation into soil (SI), and straw
mulch (SM)) using static chamber-gas chromatography method. N2O fluxes were negligible when soils were flooded. However, N2O
fluxes increased sharply when water layer disappeared. Cumulative N2O fluxes under FR condition was significantly higher than
those under FDF and F conditions. Under FR condition, cumulative N2O fluxes from FR+SI was 2.566 kg-hm2, 54% higher than that
from FR+NS, whereas FR+SM had little effect on N2O emissions. Under both F and FDF conditions, cumulative N20O fluxes were
negligible (-0.003~0.030 kg-hm), irrespective of straw application. The results indicated that soil water conditions were the main
factor that regulated N2O emissions in rice paddies, and straw incorporation into soil had potential to increase N2O emissions when
soil was unflooded.

Key words: N2O; filed water management; straw return; straw mulch



