2023 2 A
Feb. 2023

REMEHE K 4R % 42K F 20
Journal of Irrigation and Drainage No.2 Vol.42

WXERS: 1672 -3317 (2023) 02 - 0060 - 06

EATEHE S M SERXK S ERE SHRAI RN

FEXD, 28!, 2 %!, 20" &4
(LAm#H RS ReAE 5 I428%, @7 2111005 2.7 & K5 K LR TR G KA TAA5
BREEERET, @% 210098; 3.7 H KA FHRS5 P, L\ 110003)

W OE: [86) KT RAFE8 5 UEBRS KAG OB IE T ARHEASHrh. [Fx] A FELAEMRE, &F
3 AL (RATRTEE+EAKER, CK; BALE+FEAKER, ST; FAALEHM AL ER, SO) , £H
A E R P 0RE AREEACGR A AT A, 547 CHyw N,OL CO, 89 HEZGE B AR A HIE R H 409
TRAY, RTRE ARHAT R AT S A At R de BRI R L, [2R] RAZT®TIEERSKE LB
N,O. CH;. CO, ZARHRiEE, ST R T 3 A UHRHAEE S HTRS 30.67%. 167.08%. 76.95%; #ATiLm &
BT, M Khe ERT 4 CO, RARHEAGE Z AL H ALK ERRARZ, @ N,O fo CH, 89 R ARHEGE & 5 7 1K
10.11%. 32.63%;: CK. ST. SO & T WERET AL HLBEHE (GWP) »HH 7.53. 14.14, 12.14 gim’.
[4i6] RAFC @A A E M LR T SARHA, MK e BT AL ML — A @ E, SRAALEFE
TAGE LIRE T ARBHA A — = a9 ARMAE A

X 8 R): ewmi; BATILW; AR, BT AR ARBEBHE

FEDHES: 52763 XEFRERG: A doi: 10.13522/j.cnki.ggps.2022406 OSID:

TEX, ®mE R, &k, & BITEESNSERKFEERARE SEHRARE[]. ETHEKER, 2023, 42(2): 60-65.
YU Xiaotian, YUAN Helong, LI Tao, et al. Effect of Aerated Irrigation and Straw Incorporation on Greenhouse Gas

Emissions from Paddy Field during Soaking Period[J]. Journal of Irrigation and Drainage, 2023, 42(2): 60-65.

—_

03] 5

U070 7% L 8 FH O R  A 1 2E BEHETO
P I A R MR Bl L SR, KRS R i (X
FEPERREASAHREL SRR E LR RS
PRHECRR 1750, KT IBOKRB RN X 5 3 A X
BRI 2/3 LA ER, B DUNEREFF IR BT 5 S
R AERI FEAE iZ M X AF 2 7 w4, RS FFIE B X
Al SE R A Gk s iR A EEAEA . 2R,
Pl Bl B RS FRAE 8 K, FEHK SRR AT B34
Tk, BEMAETRESEOHEE . Fik, #F
FORE R F SR H - 398 05 = S A HE A B2 i 4R R
BESEHRE AR, 0T 5ORR IR
MRS R 2E . AR IR = RN, SEBLR L 4t
AR EEAEER L. [HitE]) FiricH
S0 K LIRS P A Y AR e, e e A
Y, SEUKFEETS M RS0 2 58 B K ik

ks BEA:  2022-07-21

ES&WME: EFESPRRFRE (2021YFD1700803-02) ;
HARRI 2 EEHFIE (BK20200524)

TEEEN: THER (1992-) , B, fid, FEAFERWT KEGIIES
FARWIF . E-mail: 2442851144@qq.com

BIEEE: 200 1989 , L. #HiZ, WL, TGRSR
FT. E-mail: lijiang@hhu.edu.cn

60

LHE

R BEETSRYNRE, SUER . BRSO R
15— RAVAEZS Y, FEATIE H 46 = Uk
MOHER = — 2 . Yu PR FC R, FEATIE
P 1 R RV PR, AT S g b e
W R kAN g, et T CH, HEG AATiE
FH P T P 2602 A8 FH /K R 3R 355 o ) A P i A 1
PERAARA, B T e H AL - R A B, A
B NoO 7 S4B SRTR,  H AT xRS
FHEHE NoO HEBOREAF S, P i T itk —
ARPRIRIRUE. FEH R CO, MIHR A 2 /K Fg Al
TIERAEIEIR R E, LT 99%H) CO, KU
LEPIRSE AU o R kmes P R, REAT
i W REWS (i 0t L IR AE VIR AN S e A . AR
K SRR T RERLH A AR A B 7 T (¥ 7T
WO AITTURYT, R R TR
EEK A (DO) & A AEYIEIE. 2
L HEE R IR REEADY . 5 REE S
SRHEROT T, ARG IR R R, I
fieit 3% NLO [IHERG: FRERS It 7t th 13 A L)
g5k, HAGEBAE N 7 % N0 MAEGEE . 7E
A FH R == SR HE O T, R
AR AR K B30 85, fE B A7 AR GRS H R
FARHBCR I . LU RLY Bl KTl



TR % FEFHE 50 AEBE /K RS R = S HE U 5

KRS 77 FH 38T == AR HETS R R A B 7
IR, ERITRIEOKAREREIX ,  REATIE 5 RS HHR
AR AR T, I I RS AT I A )
HEIN ), 6z BORE B SRR C oy
oo [IUMEORI R ALY STk, ATt 4
B RES,  DUKARRIE AT Fei],  PRUTARSFTIE BN
TN RN IE I e FH 3 == AR HE Ui, DA

I MRSk

1.1 X IE XL

T 2021 8 H 9 H—8 H 25 HTEIL A4/
OO M OR N K | XN (31°54'57"N,
118°46'37"E) JFRE, 1% X (/K AgFiiE 77 20 ARG %&£
BAERNE . WIS LR R A, EAEAR
FE 5N 47 em A1 52 em. AR 3EEE 5K FE X A

WINASATIE TS 5T RS R = AU S 1 R AR s N .
o ;c);%u R " - 0~20 cm HHZ, HHERADRIb . PR LIRS
w ° —
HREFTEALFRFR W 1.
k1 2B RAEAT AT
Table 1 Physical and chemical indexes of soil and straw
Eiztan HHLUR E/(g-kg™) PR R AR (cmol-kg'™) Fe*/(mg-kg?)  Mn?/(mg-kg™) pH 18 TN/(g-kg™) TP/(g-kg™)
fR -4 28.9 0.012 10.8 3.9 6 - -
PR 3.88 0.67
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Fig.1 Schematic diagram of the experimental bucket
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Table 2 Details of different experimental treatments

b FEFT I HH &L/ & bii & vl HEWE/K DO Ji &
(thm™) (L'minY)  (L-minh WEI(mg-L™)

CK - 8 7.6

ST 7 8 7.6

o) 7 0.9 8 105

R 24 22 56 e A AT BN 7 vhm?s ]
HAKALA 5 em, H/KAAKT 2 cm BFEEKZE 5 om;
TELAAIRHR 5.5 om MIBEAb 22351 1], T RHLETR,
BIeEH 3 mm/d. R38R TSR VIS
B, B dCRE LIREUE, HERFE 9 IR SREER ]
RNAEEH 09:00—12:00, & 10 min REE 1K, &4
TAEIRAE 4 IR
1.3 MEMBS57E

WIS W E 5 4 A B FE AR 23 1 . COsv CHas
N,O FREWKRE . fSMEEE. SARHGEE. &
THARBOE & & A BRI IR . W e iR = SR R
FE W 51N S AR R, AR R 5 SRR AR L
FtHAHCEE, HoE s

273 de
273+T dt

(D

X F Oy COp CHy B N,O fF G & (pg/
(m™h) ) 5 p NIFAEIRES FHRIAEEE (gem®) ;
h oRFEEERE (m) ; T RFEWNIERE (C) 5 dodt h
SRR ] P AR R LR (pg/ (m’-h) )
SAfuE EHE AN
Ec= Ll(figﬁi)x(q+rq), 2
Af: Ee MREAEZBHHGER (mgm® ; F
IR EASEHERGE R (ng/ (m*h) ) 5 i N IR
RN tg-to8 2 ASFEARIE HIMERE (D 5 n
29 SRAHETECE LI A TR A A B0 5 R
AHE T, A B A L GWP (global
warming potential) F7x, & iR % A A%
AALEEMA FIAEXTRE 7T, BA COpv CHys N,O IX 3 Fhif
FEEMIPAHRE) COy HEREAKIT . 7E 100 a
FIFIALRBE b, Bl E R CHy Al N,O B2 BRIG IR
WA CO,L B 28 f5F1 265 (51, Gwp 5 R 9:
GWP=Ecco,)T28Eccn,) t265Ecy,0) (3)
K. GwP NAERBREH (gm> ; Ecco,-
Ecicu,)~ Eco,0 A3 CO,. CHyn N,O RIHHERGE
& (mg/m?) .
1.4 ¥ESH
KA Microsoft Excel 2019 #7852, XH
Microsoft Excel 2019 F1 Microsoft PowerPoint 2019 i
T4l M SPSS 22 WAF#EAT Gt oA, RH
Duncan {E3EATACBE (8] 22 7 B 25 VE LRSS (P<0.05)
2 RS9
2.1 NO HEiE =
FALF NLO FFiUE &3 A E 2 fs.
ARFELEFE N,O HEBGEEAE 14.53~45.64 pg/ (m*h)
Z (a8 4k, HARGEA DA —E, 26 v A,
CK /N N,O ffud s TG 7 Ri&R|E
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Fig.4 Changes of CO, emission flux

24 BitHRUBE R GwP

F 3 ONANFEA R E SR R HEBOE 2 &
GWP. ST JbEAHLEL CK 1) N,O RITHHEAGHE & 3% 1
1 30.67%; SO ALHE T N,O RITHEBUEEAH L ST
LR EFRAK 10.11%. ST ALFEAHEL CK ) CHy &
THHEBGEER N 167.08% (P<0.05) , o WASFFIE
H WO 3t 4% CH, HEik. SO AbEE ) CHy &
i HECE = A B ST 4b B B 3 D 32.63%
(P<0.05) , Ut BHTUA KNSR BE AT A 280 2> CHy
(774 5HE. CK. ST. SO AH R CO, Ritfk
JRGE B> IO 2 704.45. 4 785.40. 5 070.62 mg/m®,
ST & FH CO, RilHBUEEAM L CK ¥hn T
76.95% (P<0.05) ; SO ALEEK) CO, Rit-HEAuE EAH
E ST AbHEAIEIN T 5.96%. ST AL R GWP AHLL
CK #&1 87.69%, nJ WALH I H v] {545 H 1% 1 4>
BREGRIE R — PP m; SO AR GWP AHLL ST 4b
FFEL T 14.17% (P<0.05) , A WAMENK 0 < e
E—E R EA] LB IR I %, R = SR
AR E T AR S R KL e 2
EAE X FEFFIE AL EE T 5] 53k i D B

(3 ARAKAETERET KR HHGEE R GWP
Table 3 Cumulative emissions of N,O, CH4 and CO, and GWP

sl NoO 2 - HEfii &/(mg m?) CH, £ R/ (mg m?) CO, i HEGE &/(mg m™?) GWP/(g-m?)
CK 9.800.86¢ 79.69+7.86¢ 2 704.454260.44b 7.5340.42¢
ST 12.800.34a 212.85:410.86a 4785.404300.72a 14.1440.21a
SO 11.5140.21b 143.39:+11.6b 5 070.624412.64a 12.1440.36b

E - FSIANE RN Z2 RIS B R EKF, P<0.05.
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Effect of Aerated Irrigation and Straw Incorporation on Greenhouse Gas

Emissions from Paddy Field during Soaking Period

YU Xiaotian'?, YUAN Helong', LI Tao', LI Jiang'", JIAO Xiyun'?
(1. College of Agricultural Science and Engineering, Hohai University, Nanjing 211100, China;
2. State Key Laboratory of Hydrology-water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China;

3. Liaoning Province Water Conservancy Affairs Service Center, Shenyang 110003, China)

Abstract: [Objective] Soil stores more organic carbon than the atmosphere and biomass combined, and its change
depends on a myriad of biotic and abiotic factors. This paper investigates the effect of aerated irrigation and straw
incorporation on greenhouse emissions from paddy fields during soaking period. [Method] The experiments were
carried out for rice grown in repacked soil pots. There were two irrigation treatments: conventional irrigation and
aerated irrigation by mixing the irrigation water with micro-nano bubbles. For each irrigation, there were a straw
incorporation treatment and a no-straw incorporation treatment. Emissions of CH,, N,O, CO, from the soils in all
pots were measured using the static closed chamber method. [Result] Straw incorporation combined with aerated
irrigation increased the cumulative emissions of N,O, CH4 and CO; by 30.67%, 167.08% and 76.95%, respectively,
compared with the control without straw incorporation and aeration. Combination of straw incorporation and aerated
irrigation slightly increased CO, emission, but reduced N,O and CH,4 emission by 10.11% and 32.63%, respectively,
compared to straw incorporation without aeration. In terms of potential of global warming, conventional irrigation with
and without aeration, and aerated irrigation combined with straw incorporation resulted in 7.53 g/m’ 14.14 g/m”and
12.14 g/m® of emission, respectively. [ Conclusion] Straw incorporation under conventional irrigation during
soaking period of the paddy field led to an increase in greenhouse gas emissions, and mixing the irrigation water
with micro-nano bubbles can attenuate the emissions, especially N,O and CHy.

Key words: soaking period; straw returning; aerated irrigation; greenhouse gas; global warming potential (GWP)
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