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1.1 fFR XL

TG 7E VT 75 48 S BH W L S BP0 1 D X ()T
P98 HERER IS ol (R 1150587, Jb4 28°26,
WK 22.6 m) FFRE . 5 X A 3 7Y R T AT I 2 X
PEAEIX, EERE, ZETHHBREN 1720 h,
ZETHRIEN 181 C, ZHETFHIFKERN 1634
mm, FEKEFENTMAAY, FEEPE 4—6 H,
HAERKER 46.1%A 4 . I X ARG H 3K
fat, PHEZ LBt oL, Haabk bt
8.13%. #rki itk 70.01%. Zhki5E 21.86%. FFH
T HEBHE 2 R KRAFE 15~20 cm 2 Ja], #HEZ 1E

AR R 1.36 glem®, A ML R & 4 BCh
1.74%, &R ESHN 0.82%, EWEHRES N
0.25%, 44 ESHCN 1.18%. A& HHA AL
MK, R RN FHKE, KR E 56
JE BB BT — 3%, DX sk P FE R g KRR A [) Adk 2 5
AT B a0 Sl (18] 7K R AL 1) 3 A [ 9K 2% A 980 B
RIS EA — e RN
1.2 It

2019—2021 FH AR AL H I/ NX W EAT, &
INXKFER 8 m, TEEA 3.5 mo ABH & /NX 2 [H
KA KRR, FHEERIERE /N X 5 5 K i
WAESETF. REEE 3 MK (LA
), ARNARE (N0, 0 kg/hm?) 4bFE .y &
% (N1, 135 kg/hm?®) AbFRAIE MEE (N2, 180
kg/hm®) AbFE, DL K AL GEEHE (WO I [A] B ik
(WD) 2 FhiEiai=t, JLit 6 M3, AR
A HE K ZREEHIPRE LR 1, ARKERAAE
HEWER 2, HT MRS, 2019 441 2021 1
WINO 4bEEAT WONO AbEEAN B R /NX (HE/NX
NEEIR , HenmswsE 34 ESE, £ 14
/INX . 2020 FEAREE WINO Ab3 &2 WONO bR, H
REMCHEL 3%, it 12 MR, F/ Xl
BEMLIX L1077 sCHEF . K AE o s, 1%
FREESATEE N 13 cm>R7 om & B TR . ZE%
FRJEAE © BEAR © $RT9E=5: 31 2 MLk, AU
mmAt A 45% M1 E A IR (N-P,0s-K,0: 15-15-15) ;
BEAE (LA P,Os i) = 67.5 kglhm?, S8 RAGEERERE,
AEAE N A ; B AR CBL KO iF) ¢ 150
kg/hm?, SRR EALER, L0 3R E=45 : 55
JitiFH o AR BB B 2 B R ERE it LR 3.

k1 TR #EBAE X @ 8] KRR BRI AR E

Table 1 Field water depth control standards for different irrigation modes

VERT T PR-#E S B IR-Z 7K _EF/mm

HEBRL : — o .
=7 1 BERT ] Sy B ] HAT R FAEITAE) FLAH B
Vi) & PEE R 0-20-30 0-20-50 0-20-50 0-20-50 0-20-50 0-20-50 0-20-30
(WD) T4d Je JIHP P T4d T4d T4d Ja T
(el 20-50-50 0-30-30
WO 20-40-40 20-50-50 [ 20-50-50 20-50-50 20-50-50 E T

VE SR WL AR 0-20-30 $ N K ZUREE, FH 0 mm YK ZHERT TRRIRE. 20 mm yHAKERE FRRE . 30 mm N H K ZEN & &K
LPRIRRE, T 4d R WL AEAEKZE FFSA 0 mm J5 FHTEDESEE T 4 d FEK, o I FE Dy 20 88 5 WRE 3R Y 2R 7 d W FE, 5 94 o s I 10 d

FHTH EARVE T o
2 TRKALEEA
Table 2 Combination of different water and fertilizer treatments
AbEE TR it K AbFR R Jti K
WONO" wo NO WINO" w1 NO
WON1 W0 N1 WIN1 wi N1
WON2 W0 N2 WIN2 wi N2

VE R AR WONO. WINO 7R 2020 4F AR5 B 1AL FE
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Table 3 Division of midseason rice growth stages and field management measures

A 2019 4F 2020 4% 2021 4
S i 0618—0624 0616—0623 0627—0707
73 BERITIH 0625—0709 0624—0707 0708—0718
Iy BE I 0710—0722 0708—0723 0719—0804
R 7R 0723—0805 0724—0812 0805—0822
FAEIFIEI 0806—0819 0813—0823 0823—0908
EEMB .

FLEIH 0820—0827 0824—0910 0909—0918
HEHIH 0827—0917 0911—0924 0919—1009

KRR H # 0618 0616 0627

KGR H 0920 0918 0930

A H R K 95 95 95

FEE 0617 0615 0627

it SrEERE 0701 0627 0708

AR 0723 0721 0804

1.3 HmXE

e FH 2 ok R Sl AP . R AR
FE N ETRRMIEHBEREARE (H4E 10em, &
20 cm) , PAK 2 MRA 15 mL BEERR H MR = 2
cm. EEAN 105 cm FUEAREL, 2 Bifgdn o i B T3t
AN LEMTE, LEESS R,
ATHERR AN PR T, FRESS LEBS
RS 1 cm, FI-FWRlic T R HE &S0 2019 4E A
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WINL1. WIN2 LEEf 6 AS/NX AT 2% KA,
2020 F5%F 12 AN/ X AT ROWM . AL 7 d
ORI 1 IRFE, ARSI 2 1 23 k%,
B 1~3 d BURE 19k, 44015 A3 I BURE I (1] [ B 2E
2 4~6d N 1R, BEEKFERE . BEEE, KRER
B2 E0H 200 mL ) 1.0 mol/L ) KCl ¥
R, I g B B ey il e e g B b i R
QIR R H 715275 3CHk[23] -
1.4 #IEALIE

FIF Excel 2010 X #4741, FIH
SPSS LR Z Ty ZE A AT AT A LR, 2 L EE

KH LSD % (P<0.05) HHE&HENRSHE, I
BRI N P AR, RAZD MR T7E (P<<0.05)
(e IEE oy
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Fig.1 Ammonia volatilization rate of midseason rice in 2021
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22 KRPETHESEEMBREELMELAET K
e

2021 A A F I BRI KR B AN
HHINEERPUEBENR 4 Pion. 2021 FHHFRETE
SYBE. TR AEITIE 3 IR R KR
AN E R R IR BRI B, 6 Mk
3 MEE B AR IR AN AL 81.77%,
T 7L B A B B S R B Rk = A EE O 18.23%.

BHUERT O, ZrBEIA . $ROTT AR dhARIT AR R
FEEAE R AR K 1. 2019 4E R 2020 4E/%AEH
B B R AT R AR A VR WL SCHR[24], 5 2019
TEAT 2020 A RE RS AR K B R AR AR T A AN
HEDTFAEIANE, 2021 45 A R 5 T 2Rt 1A ik A
FEIEI AL, A EEM & R R BECOR, HbA
20.36%.

&4 2021 FPAEE LT N BRAEAMRER &L

Table 4 Amount and proportion of ammonia volatilization loss in different growth stages of midseason rice in 2021

7y BETT ] 7y BEfE ] P RER

THEITAER] LI TR

wE AR OHEER Ak SRER  EFR OSRER  &FER O SRER  RER SRER  &EFER O HEER i}\ig
Bk BURERE BUREY SUREE kR BUREE pkE BURERE SRR BUREE BURE BUREE (kg hm?
(kghm?)  LLBl%  (kghm?) Lefle  (kghm?) LBl (kghm?) LBl (kghm?) o W% (kghm?)  HL%
WONO 1.83 15.36 221 1855 2.29 1927 339 28.52 1.94 16.32 0.24 1.98 11.90
WON1 2.06 18.63 2.22 20.11 1.56 1417 189 17.11 2.79 25.30 0.52 4.68 11.03
WON2 3.75 31.23 2.87 23.87 1.64 1361 246 20.47 1.14 9.52 0.16 1.29 12.02
WINO 1.89 14.20 3.93 29.56 2.04 1537 355 26.69 1.79 13.44 0.10 0.75 13.29
WINL 2.64 21.59 2.02 16.53 2.01 1648  3.46 2831 1.92 15.71 0.17 1.39 12.21
WIN2 2.12 21.16 1.74 17.34 1.93 1920 233 23.27 1.67 16.67 0.24 2.36 10.03

FEWEAE S it UK T DL KK B AE AR X AN TR
EENBREERBRER IR 5. K. ALK
A ERY 3 ahfaadE kit a g LS EFH B
PER UK B BIR R 2 . BEX R REEE K
REFATRIG AT RN, 2019 £EF1 2020 4F, FEMEA K
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A5 SOG4 T A R S R PR B R s A B T AR R
K, 2020 A FEMEAR SO R 16 A 28 5 i Ok

BHIFIEIAR] R K. SR, 2021 4 UK T
DAL e AR SO R Bk R A 2R B B B
FER IR BRI A R . TR W] e e 2 R R
SEREML . WAL SEAR FHE B R A, TR
R, 2021 F/KREACE I BO H B TR) L XGE
ERKEERIRFKME 2019 FH 2020 FFHEKRZE SR,
TR R BRI

%5 2019—2021 F P A5 & £ F MR AEABK E L F AT
Table 5 Significance analysis of ammonia volatilization loss in different growth stages of midseason rice from 2019 to 2021

tobr FEBEA i & AKCF KA H.

F1i P{E BEN Ffi P{H BEN F{H P {H BEM
HIERPBR AR 0.56 0.46 ns 0.09 0.91 ns 0.20 0.82 ns
S BERT I R4 = 0.41 0.54 ns 1.28 0.33 ns 2.70 0.13 ns
43 BEJE SR R e 0.37 0.55 ns 0.57 0.57 ns 0.21 0.82 ns
RTINS KR 1.51 0.23 ns 0.21 0.81 ns 0.69 0.51 ns
IR AE ISR Rk & 0.29 0.59 ns 0.59 0.56 ns 0.02 0.98 ns
FUAME R IVR B 0.01 0.91 ns 0.18 0.84 ns 1.01 0.38 ns

E ORI GEFRIEHNE)  (SL13—2015) , Xf M (A REG S5 R AT Z 7 B AR IR N, BEMEARHEIN R : F<ForoM AR (ns) 5 Foos>F=Foaoft

HERE (®) : For>F=Foes AR E (%) 3 FZFoa B AREE (%) .

2.3 FEIKARIPIETRELIMKENESR
2019—2021 4F G4 AL B WSS A B A R R
MELE 2. BT 2020 £ ABE WONO 4k FE A1
WINO #b2E, [k, Kl 2 R4 H 2020 FAH M AL EE ()
. WON1. WON2. WIN1 AbFHFI WIN2 AbFE
AERTUR B —EES . SMEKE, WO BT,
N2 (180 kg/hm?) Jiti & /K V- & H 4% Kk #1 5 ia E Lh
N1 (135 kg/hm?) Jiti 0K B 2 4% & 102k B v
i 8.98%~16.01%; W1 #X T, N2 (180 kg/hm*)
it KPR A R Bk B N1 (135 kg/hm?)
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X R IAALE R —RER LT, 78— ¥ Bl P 1 it =UIE
SN IE R & . N1 (135 kg/hm?®) Jiti & K F
T, WL AR RS 245 R0 K e 2 WO RS 2
BRIk BB 10.70%~10.86%; 7E N2 (180
kg/hm?) FEKET, WL BERE a5 Rk S g
Et WO AR 0RE &5 R SR E 13.29%~35.28%. iX
FOATE RIS EK T, (8] R R A% e e 2 1Y
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Fig.2 Total ammonia volatilization loss during the whole growth period of midseason rice in 2019—2021
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Table 6 Significant differences in ammonia volatilization
loss under different water and fertilizer control in

midseason rice from 2019 to 2021

P e 2ZEI(kgm?)  FH P B

N1 jifi &K 14.85

W0 0.00  0.99 ns
N2 i EK 7 14.76
N1 jifs &K 15.01

W1 0.33 0.57 ns
N2 Jiti %K 19.13
WO JEBEAR S 14.85

N1 ‘ 0.00 0.98 ns
W1 EBER 15.01
WO JEEAR 14.76

N2 032 058 ns
W1 A 19.13
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Ammonia Volatilization from Irrigated Paddy Fields in
Southern China Plains and Its Determinants

YANG Zirong*, ZOU Zhike?, LUO Wenbing?", XIAO Xin',
HUANG Shaozhe', PAN Hongzhong®, LI Yalong®
(1. Yangtze University, Wuhan 430100, China; 2. Yangtze River Scientific Research Institute, Wuhan 430100, China)

Abstract: [Objective]l Ammonia volatilization is a pathway of nitrogen cycling in soil. It is mediated by various
biotic and abiotic processes. The objective of this paper is to study its variation and determinants in irrigated
midseason rice fields in southern China plains. [ Method] The field experiment was conducted in an irrigation
experimental station in Jiangxi province. It consisted of two irrigation methods: intermittent irrigation (W1) and
traditional flooding irrigation (WO0), and three nitrogen fertilizations: 0 (NO), 135 kg/hm? (N1), 180 kg/hm?® (N2). We
measured the ammonia volatilization from each treatment and analyzed its correlation with different meteorological
factors. [Result] When irrigation was the same, increasing nitrogen fertilization increased ammonia volatilization,
while when nitrogen fertilization was the same, ammonia volatilization was less in flooded irrigation than in
intermittent irrigation. Ammonia volatilization occurred mainly in the tillering, jointing and heading stages, the total
ammonia volatilization during which accounted for more than half of the total ammonia volatilization in the whole
growth season. Among the meteorological factors, sunshine duration positively impacted ammonia volatilization the
most, followed by wind speed and evaporation but their influence was negative. [ Conclusion] Compared with
traditional flooding irrigation, intermittent irrigation increased ammonia volatilization, especially in early and middle
stages of the growth season. Ammonia volatilization was positively correlated with sunshine duration and negatively
with wind speed and evaporation.
Key words: ammonia volatilization; water and fertilizer management; meteorological factor; plain irrigation area;
significance
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