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i: 10.11838/sfsc.1673-6257.21070
CO, REABHBERLIERBRIEL I

sURRTE ', R, BRESCT, 22 M, AT, BRE, BIEE?, di

(1. FREE TR EMER RS TR [ VL8 KA NI 575 Jed il S BRI i S = /
VLIV KRG G2 A HOR PR R T bt V095
TLHALRN G HEALRE, 17 FEE 210044)

B OE: AEAANGESUR A ZIR, T RAKSE TG Y. AR (CO,) R T A A8 fh x4k H
BIER WM AT . R OTC (Open—Top Chamber, FFTHES % ) BAMFSE CO, WREEWT T FIZET; 200 mg/L Xt
I REZZ SR A 2 R M52, AR 21 20K CO, MR 5 A T 2444 & R M R AR AIE . ASTFSE 43 il & CK
XTHRZL . T1 b2 m T2 Bl , iR aR e R MEZE R, I A A2 22 5. RIS 2E R
(1) PAEHERRI T, 76 CO MRIETHR T, /NG I BRI &N 7.87 kg/hm®, 7K R H RFVE 4 % 4 80.38 kg/hm®,
INGE TR R, AR R R R RKREE TR, (2) INE BRI R R, WA IR R KA
s KBEAE RGN MAEEALE 1 ~ 4d, MRS N, QELFFEmRRE, WRAZEHETRME, (3) &
TR R S R B E BN F AR oK S /A, (4) 2018 4ER /N L 2019 4F7KAF . 2019 4E& /A7
12020 4E K FE Y AR HH L & b A FRZ R JE A 8 25 0 i bdfieies, 3 21 ek, e co, Wk i Tt sk 3R 7t

FE 2100445 2. FRUfE B TRERAI AR be /

200 mg/L, IRFEAFEARAR I R T 5

KR Ak UL COMBETHR; JFIGURE (0TC) 5 FZERefE

A T A28 shats UK R ARk (CO,) W
W R U H AT R CO, R T Tolk
ARG T 40%, K] T 400 mg/L Y, 21 {42 K
CO, ¥ i 25 F5- T+ 15 200 mg/Lo TPCC 5 H R PEA i
HAR I, AR HEBEI KA B CO, 2 40%
RS, HAAEAERG AN, XAk
SRR B P EMEE . 2R (NHy) 2 RS
MfE— BB AR, A T NH, 4% & AL 2 3 il 1
AEMR . BALEIERHRCR, i H 2RS40
Kid) PM, s T RTIARY), SRR sRim e, &
FEL P S it FH R 8 8 7 B 2 KR N, HE Y 32 20k
PP, H o T ONH; 5 % 5 R R HECR 1 60% L)
RO, e AR ARt P 7 A 1 NH HE R A R T
NH; HE i 309% 70, gedglb e oh, sl
RGP K AR R, B A
WY, TEAEK CO, TR ST, P&

KA 2021-02-03; RHAHEH: 2021-02-18

EE&WB: EHRAKFEREE N EWHH (41771291, 41775152) ;
MEEETEREAA B S,

YEH A JEE (1995-), BLFscd:, FEMNEREF Kol 2
SHBEE RIS . E-mail: 1209699058@qq.com.,

BIEE: #1 DU, E-mail: wsshen@nuist.edu.cn,

YERGM NH, # 4 , XF AR =R b X Ak

SAASA PR AT
KA CO, W FE T T Rk AR it 1 3% — AHA A
&, dFmigmk HAES RGEFNIER. M7, CO,
W T = 5T R Tk . AR I,
XA R 2 AR A B e . ARU TR R HE T L B 1 43
YEYIEIR . SRR M FE R i s 5 %, M
FXFARRAMARL IR TR E S, FRled
BRI 5. SRASETE, (X iR 5w PR
FH 2 45 R AR DG R e WL 1B . DAFE R BFE R
B, TEMERRUN 3 pH, PHES FAc i, CaCo,
T ER R R H NH, %%, 5 pH &R
NH, # R EERNZEZ — 0 — BN, pH i
. NH 4% kb, X2 R pH T =,
T R NH, N T & He Bl R, NH, $ER T
bR O R R B NHL 4 R
B R pH B9S RTEAN. Chen %8170 %
PR I At I T B 1) A 0 o it A = 18 R 8 vy 1
pH, FET RS AN, FE5 A 4 it o e i
R #E . CaCOy XT38 NH, #4 % B 52 M2 38 o
pH ZIEVEH, BEE NH, #E L MAWHETT, H RHr
A, pH RBIREAR, GREA CaCOs ZE R, pH
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SRR, NH, SR NIBEZ A5 1E

LV E P F R AR . AUREER . B
VED7 SRS I NH, 454 T RO ) o
Wi NH, ¥ % 0 fe 87107, Bl i 20 i 1) 44
i, NH, ¥ & bt 2 3k V7 A BRI N S bk
2B NH; (945 & U0, IR it BE 5 A L
HKF NH, #5820 ATR)Z 38 TN 2> NH, 4%
S P20, [V R AT AR S S A KT NHL =N B
BF, e AR AR, AR NH, #ER B P, W
AR NH, $5 & A 22 3B s >,

RGNS AN K AL 2 %A H NH, $5 &
WEE I, 2l T AR AR B NH, 5 R 2305 5
THAWZAY P FRKAEA R 1 A1 TR e
NH; ¥ & B2 2 AR, — e PRk, %
IKePE i K sy, fEENEBHIVHUK A 5 NH;, M
M4 E S R NH, #EK . Wik s 2t &2 B NH,
PR R AR R W E B O U 2/ TR . (B2
S0, Kotk v i nT BB 2 (K RS H T )
NH,"-N R EERRAIR, Semisstss NH; 9k .

X T A BRI AR AT SR A AR I AR HE ik
5%, BB b2 R IF =l KA Co, Wk T+
(FACE) . OTC ( Open-Top Chamber, JFTHzK % )
ke TEFIER AN ZWIFEN T, OTC fgt
B KPR BEHAR J F AR FREE , BAF AR 55 CO, Mk
FET AR FER AR K DLSGR = SRR, A5 5L
iR T RS i T Sl R A OTC BB
I8 CO, ¥ B TH s T AH 4 A BRI 2= AR ) HE R
fiE, {AXF T CO, e BE F+ 5 T B9 NH, #2 K FRAE T fif
B, AN, CO, M BE BT FNBR T 1) A2 83500 1 AN
HREL b TR E] 21 R CO, R EE ST
A T FE R ERE, SR OTC K48, CO, ¥ 2 ¥ 7111
BRIV X RG22 A VR A O NH, 5 & 52, BRI A H
NH; #&%F CO, We BT+ frma i B, 3Rk 4=
BRAMREACTE B N R R VAR AR S RS NH, HEik
R 0 S B F R

1 #REFE

1.1 g AR

TR A T8 8 B o e {5 B TR Rk
WA G, @RS E, MRS, KRS
e BHAER 6 ARZE 7 AWM. AR 2 Hb
FRAEL T B AR G /N FOKAR, RS . — AR,
RIS M2 1600 m*, LK E 2 4FE (JFH
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R, VUEER N xR E 3 AR B, AR Ab B
ANERE ., BAIFTAEEEZ 8 m, FFTAE MIEN
WIEARFEIR, & 3 m, XHEHA3.75 m, KA 10
m’, FAAAHESL, JE PR s ek (3 3 I B
BE, TOURRIF 10 ) N AR} 450, A T B A LR IS
WA CO, HeEE . 10 ML UL 1A 1,

R L

12 SRR K R

2018 ~ 2020 4F AT B2 AR K 2 CHE an ] 2
FIT7R o
1.3 gk

WE 5 ARG ] S, XeAb #E 43 5]
9 CK (XFHELL ) . T1 (CO, #itEd] ). T2 (CO, 3§
W), A ANEL, EYAERBELGAL 3 K,
BV AE J5 Y AT NH, 1 RER A, IR Hr ke i
PLASE] NH, 44 % 38 5 A1 3 pH ., & /K%, NH,-N
AR YE R, CK 41 A 2SS co, R,
R E P EHZMEAEY; T1 AN CO, U i1 ik
B, RHAELERT— AR LA LK 40 mg/L, FEEE S
AR 200 mg/L; T2 402K CO, MRBEPRIGAL T, <%
H CO, e B TRAR AR PR REZE R CO, S5l 138 im 200
mg/L, BRI 1,

ARSCEFRE 3AENE TR B 4 KRR A
H DL 5 AR KRR 2R 11 NH, 45 & R 1t S i A
KT oT. 5 M 2018 4F 11 H FF 4R, 31 2020
7 AR, ZNENERLEE: FIER 50%. &
HHE R 35% ., AT N 15%, Hrp, FIEH
15:15: 15 A0, R AT 2R R R %
(F£2), KFEEANMIZZE: FIE 60%. 4rEEit 20% .
FEAE 20% . FEAENE AR, BB AIRE (£3),
1.4 NH, #8R AR B DL o3 b T

NH; W25 PVC AL, A5 P AR R %
(EHN20em, WM 15em); WK (2 /F, H
15 em, JE2 em), D ATEBERR H MR A8
A4S R CT 248 7 P ese & 36 %
) NHy, LJ2048 R FHFRR4 SN NH, 20 ) 5 [
A (a4, K15 em, HA 0.5 em, THHED
FEAE 5 em ) 5 BEFAR (30 em x 30 cm ),
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*1 RRAEEE (mg/L)
FisfR] CK (XJHE4L)  T1 (dl) T2 (3sdl)
B4R +0 +40 +200
2 4E +0 +80 +200
o34 +0 +120 +200
i 44 +0 +160 +200
o954 +0 +200 +200
F2 WM NEREEE
SRR EE it
g AR OBRR S e ke M
(gm*) (g/m’) (g)
(g)
FEAE 225 11.25 195 12 2340
IR AL 225 7.88 45 12 540
Py R 225 3.38 19 12 228
*x3 HEHM/KkBEHRRESE
Bt E s hix oIt
TR A Js
e o S
(g/m*) (g/m*) (g)
(g)
FEHE 25 15 263.0 12 3156
SrEERL 25 5 28.3 12 339
i 91l 25 5 28.3 12 339

AN NH, #igR R4 NH,, fEB i e
RAEATINE s AR AT ORAE, AL A TR
XF pH #EATIE , HET VRIS &K, SEl i
P %E NH,-N,

1.5 HdEabag

fdi F Origin 2018 Z: &1, R SPSS 23.0 X 4%

AT B E M2 A M 2 R

2 HBRE5HH

2.1 INEFEFWER

2018 4F /N 22 ZR i FH 28 I8 )5 2 45 kil 5N
0 ~ 0.036 kg/ (hm’ - d ), Jifti FH#& 15 22 F I8 )5 4%
B R 0.01 ~ 0.175 kg/ (hm® « d ), FIRPIKitE
NE BRI R A2 S s, (B EREE LS
TR EHEBAR D (18 3 ), i 0 > K 2 45 % 38 it 1A 3]
0.015 ~ 0.023 kg/ (hm® - d), 7EJfi I 5 F1 10 d 5
PR R, RN —NAN, ZEE
B D, (HFERAR S 20 3] 28 d H A IE Ko
— 152 —

TR R R Y R, kW R E
BKAE, 7£0.10 ~ 0.18 kg/ (hm® - d) Z[a], it
JEH— AN, &R B AR Rl

2019 4F /N 22 ZE it FH R IE 5 A R i AE
0 ~ 0.08 kg/ (hm® - d) ZI[a] (&l 4), XfHELH 4%
KAl L RIS E AL 55 5 d B, HAE N
0.017 kg/ (hm® + d), CO, #7320 F 9% 384 21 it A )5
PRGBS | WIEEH AR 2 d 5, 20
4 0.016 F10.012 kg/ (hm® « d ), 3 4 &b FH 7 HE
J& 20 d RS 2 WRIGME, EL@m AR 1 ORIGME, X
. CO, Wil 2 BRI ZHIE (K 737 0.055. 0.032,
0.055 kg/ (hm’ - d ), JCitt CO, WREEWIFF o PR T, X
TG0 I I] A/ N2 A HH 2 4 i i YA TC ) 5

0207 —a UL (CK)

— —e— HHfiHAZH T1

E) —a— IRHAZH T2

J 0150

o

g

=

0 0.10f

- e

ﬁ B vz

1= 0.05-

& gN“A\ka

N+

& 0.00}-

| S IS S N S R S AN S S N N —

S EITITIIP IS o909 &
S N NN NN N NN DN OO O 000 N
NN AN AN N N N AN N SIS SN
R IR IR R R R I RS RS RS RS R RS )
NN N N N A N A N N N NN NN NN
LA N A Y

) (45 H/H)

B3 2018 FIINEFTFIEREETWL
e XFHRAL (CK) @ +0mg/L; #i4l T1: +120 mg/L; FEHE4L T2 +200
mg/L. T,

~ —a— XTI (CK)

7 0.09r —e— L TI

o, 0.08- —A— RIEZH T2

E 007+

< 0.061

g 0.05F

= 0.04F

1% 0.03F

= 0.02

& 0.01F

%0-007\ L L L L L L L L L L L L L L [
SRS RURRRIRVESESISESISESENENEN
LAJIITIIIII PO Q0
RO IR IS I R RS I TR S S G S NS M IS )
N N YN N NN NI INIININININISIN
QOO O O O ' D QL
LA N A VA A A VA A VA S VA V)

ihE) (A HH )
B4 2019 £Z/MERAEESEX
R
2018 4F CO, Writh 21 /N2 Ze e 1 BN 5 & =
TR, 2.4 kg/hm’; CO, BEHG4H () BRVE 5 4 &
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5 CO, Wi 4HAH Y, M 2.11 kg/hm®; X R4 &
TR & g /N T CO, Wit Al PRI 241, R 1.82
kg/hm® (& 5). 3 440 P BRAR G5 K ARARAK, JF
H Yo B 25 5, 2019 4F % M 2 3t iR 24 21
ARG T CO, Wik 4 R O, BRI 4, HRE3H
WEAM 2ZA KR (E6) H R LT
=5,

PRATZREAR
B
24+ a
1
20+
”; 1.6+
=
&D L
e 12+
prc)
ﬁ 0.8
W
04+
0.0 ‘
CK Tl T2
Abr
E5 2018 FNEERBAERSFELE

o
0.6 - w
0.5 — J J

i

LR (kg/hm?)
o
~

03F
02}
0.1
0.0 I L L L
CK TI ™
yisi

Bo6 2019 ELZNERBEEERIERE

D b REAS P AL B A5 1) 4 Z2 /N A Ak - 458
) NH,~N, 2018 4, TEifi &t/ m—"2H N, +
e NH, =N &6 2 ~ 12 mekg JEHEN, MEAC YK
3 NH, N Srimiem, MllE 4 d S48, s
10d &aFte, ZJa N (B 7)., ek 22 pEne
Jar—HW, tiE NH,-N & 87E 8 ~ 18 mgkg

W, 341 ARk A R, ¥ 2019 4F 3
H 13 Hl Bl Eg (B 7R BLiE ), 73 AK
£ 4 A YIREHeE s B_E T 7E 2019 4, it
FNCJE L HEd NH, =N &k 8 fl, ZE81e T
Mo FERIE S — A N, 188 NH-N & & 75
1 ~ 27 mgrkg Z00] (& 8), Toit CO, WMt ol %
Tb, W56 A ) A /N2 e FNHL'-N 5 340 B

W,

[ _a—XHEZH (CK)
W20l —e— AL TI
Z b - e T2
2 161

1) (4F/H/H )
B 7 2018 F£/IhEZLTENH,-NEE

> 30
< —=— XA (CK)
F25r —e— HHALITI
— 20 —A— AT
g
QT 151
5
+4 10 -
z
5,
=
HO 1 1 1 1 1 1 1 1 |
ITIFTFPIIFTFIITIISSS
SISO
SRS I R S M M M N - N MO O N
NSNS Y Y SY Y Y NN Y SNS
% I . D S D D M S M ) S QO QO QO 9
0 2 A A A A Y
HfE) (4 H/H )

B8 2019 F/NEZFRKRELENH,-NESE

2018 4/ INF 2 i FH B 5 24 14 i AR Ak e
PESIR B S, EEE 2 d AR IR,
R LB MREY NI 7EE & ik B EE
URIE(E PSS RIBL N, SR E . e IS
—AAW, AL, (AAERS SRR
EHEAHE . FE 2018 /N ZE ALt s Bk 352>
W AE S 21 d AN 15 mm 2247 B9k &, T 7R X B
BRI, SR,

Jits FHAR 15 2 RERE 5 —A A 5 & AT
SN 5 AR A RS R W, AL A AT g
Wi ESE, 2019 4F 3 J1 A0 E 2018 4R A9
L R, A AT EE R SR T; S
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W, PO RE AR A s [R] Sk 2019 4F 3 A S B, #E
JENEET, 3 H 4 HFS HEARRK, Kasmix
KK R, i +3Ed NH,-N S8, AR T
iR o {HAE 2018 4F 11 A LA, HIERT, £
REEYORAS, FCAL AR L e m, Jok A UK
fife, PRI R, BOARAE it JEIE B 2 4 &
I /NTFRATZAREAR, {3 NH,-N SR 2
N, ZERNENE AL A R P 2R Y 3 f%
%, {Hjfi R0 5 3 0 NH, =N & 55 2K Tk
AEJS, PRI 1 Tt R AL i 35 R, Ak
Tok 7857 4 ik, Al R Eh NHS-N S inAs £,
IR ILED

OTC 1 CO, ¥ ¥ 438 20 Fn B 33 41 %t ¢ 11 22 4%
RIEA B, X AT RR R O SRR A K
22BN, VEVIR AR WA F g 01T A KK 2
5t B T R/NEIL £, JRRAE BRI EHE
RO BIER b i, K. Hhe
4 pH W RE R R R m R, Fit, 7
21 2R, CO, EA MR T, &/NERH%E
RN SR,

2019 4E/NFZ Ze ¢ T 3 2H Ab P 41 4% i 1 5 2
WRIBAEIAEREAC S 20 d 3R, AT RER i TWERTA
HELREK, SRS T, Rk T ALK+
Herp NH, =N WREETHS, fRUFEIE L. 1l 20 d 4%
KR, ATRERN A CO, W T E IR T RS
XHRZE IR P,

2019 4 4 /N A2 B 5 K R 2018 AT 22 Bl AN
K, X EE 2018 454 /N7 F1 2019 444 /N7 + e
PR AT DL & B, 2018 4 +3E pH #E 6.2 ~ 7.2 1
U, b HEH NH-N & R 7E 3 ~ 17 mg/kg [
J FL P, T 2019 4F 4 38 pH 7E 5.2 ~ 6.0 11 31 Fl
W, TP NH-NF&EAEL ~ 27 mgke 1 75 [
PN, 4B B R AT B R 2019 4F 38 pH #0I%, 133
H DL NH, B SRR R R LUl . AR 3 2 b3
R K BRI, )21 th2R, €O, RIETHS
IR, A/ R R )
Ak,

22 KFEHEIEL

2019 4 5 Z2 /K RE 3 2H Ab #3045 % 3 i fa
JUF-AHIR, il AR 5 2 A&l i — A ETHE
P13 d EA B RN, e BEIE 6 d J5 At
FHREAE 4 d J5 B S & (9 ). it SRR
J5 E A R R R S TP UGB . Az
— 154 —

G, BAREHRERAR, PEELREEBAT 4
W BT 2020 45 Z2 KR H &85 &R 34
AP LT-ARR, e HBENE S H BR0EAE, Bl i
TR, fE 12 dEWi I EHE (B10). 25
BAPD, HRERHEEI TR, TG Cco,
FEWFF R T, X 30 ) K e H 224 2 i 24 0
HH SR

T 4L —=— iR (CK)
B 1o —e— {iEAT1
= f . —A— DEHAZHT)
< 100 7THS HEE UGB "
on
= 08¢ 7H20H S0
15 0.61 20K
=]
=04l
R VT
& o02f
W ()()7 1 1 1 1 1 1
PP TSI IISSIL
ORI ' M ' M AN AN AN AN AN AN AN AN O A e O o)
T TN A T T T XN
N N NN N NSNS IS SIS VIS SS
Q' O O 9 Q O O 9O O O O O Q' ' O O
L Y Y A A A R A R A A Y
i) (4 H/H )

B9 2019 FEFKBRASIFELERTN

0.6

—a— 4 (CK)
—e— AT
—a— DRIAZ T2

FHERGE R [ kg/ (hm? - d) ]

B 10 2020 FEZKBRESIEZERTL

2019 4 3 Z2 /K FE A H 3 A B 4% & BH AL
DT R A K Y R IR, ﬁ%Dong%Mg]\ Sun
2 0T Liu 25 Y OBE ST 45 R M — B, Ok R
B, S aBEe (B1), JFH¥ I B2
Fro 2020 4F 3 2H kb HK FE 2= R H 2 45 A L T DTk
R RN, HUORSEENE, &REET
(1 12), XFHRZH . CO, Wil . BRIGH A R kim
T RS, 4555 2019 4K FEEe—E.
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6r ] e 24 —a IS (CK)
i ) et 12 —e— AT
20l kI a Zol —a— PRIMAHT2
a [ 0 o
g,
6,
— a |
L 241 T e f
£ ‘ = 4r
2 & of
]]\ﬂ?l;{ ]87 "H 0 \l\ Il Il Il Il \l\\ Il Il Il \,\ Il Il Il Il \b Il I
ﬁu AR RN
s L NN U U N N NN NINNIN IS SIS N
e TIPS SIS
1) (45 H/H )
6 = = + =
B 13 2019 F£KFERHELTEN NH,'-N 2
0 I I | 100 -
CK T1 T2
Jhs —=— R4 (CK)
—o— HHAZIT1
_ s 2 T —A— BT
B 11 2019 FESKBRAZNRSELE =
=)
6 rm?m 60 -
R e &
S| a 07758 a i
o z o
~ &
T -
ED 20 +
w3
2 0
R Q ™ S W S Q] o > A\
=2 & & ¢ @
® S o o T T o
N I I S N
1L ) CAE HH D)
& 14 2020 FkFEAH L EER NH;-N
O | | |
K é% 2 FEAR T 35 L 5 e ArBEE 6 d J5 &4 &

12 2020 FES/KBEREZEREIER

N 7 SRS J A 5 LA 31 5 2Rk A T+
HERY NH, =N, 2019 4F, 1 43 NH, N filj £ n]
VA, e SR AN A BEAE XS K 3% NH,-N &
HERTH R Z S TR, e EENE 10 d 5
Frm T e (B 13). 2020 4F,  7E i 30 S 2
d, 3440 FE + 38 NH,-N #3538 T e KIgEH, =
Je VT R, R 3 BEAE X K D Kt S B 5
8 d HBLIE(E, 7rts HIFEAE 5 o [ A Hh BR 0 (&
14), Tt CO, MR EE A sl IR T, W40 0 [a] 7K e
FH NH,"-N & &350 B &5,

2019 4%, i HAENE S 245 A a— i 2 B
B, 13 d JE AR BN, 430 IR K AT R A
NEJEATEESEREIK, DT R T HITE 7K NH, =N BHREE,

A IEME, SRR AT AR AR BENR S 2 d,
oK iR HARBRAR, ik 20, TEREKE
WIEJLH S, Bgedokfssm, i T A& mK
fife, THEpH WF &, FEg8d NH,S-N# £, N
45 K s N MRS, AR & R
AN, BT 4R BT, aTRE S d T
A K, SEMEAHELEFILTNE, BKZ)E
QIR R R B E TGS i S Ao e
J& L NH,-N & ®ERARTHH 2 E 1818 TR, X
JE A REREE A 582 5 855 h NH,'-N, (75
+ e NH,-N E & s8R B, et oy BEE IS
2 ~ 10d, +3EP NH,-N 82 FTHEE,
JE R AT B 2 PR A X BE RS [ PR EER K , filifs 1 45
1 NH,'-N Bl FR7K A8 1 R 21 T 3R
R LRI T, H3Ed NH-N $9m.
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2020 47 5 2 /KA H 2 4% Kk e JE A0 2 K
BRUEAE, H7E i 4 BERE FNRE AL J5 245 A& R H)
ARAR, AT RE D RR R K i KR BAES, f ik 2]
T 70 mm, FERAESS, 3 NH-N 340, 2019
F1 2020 AF 7K FF 45 R 25 Aok, X b2 #5 K 38
AT B, 2019 4 2 4% K 38 it A = 1R CO, JR 3
H, BF 1.4 kg/(hm® - d), 1 2020 4E& 1% K
RE X IRA, M 0.5 ke/(hm® - d), #54 2019
SRR B R ) 1735 Xt HE BAE L A HE &
B, 2019 4F2 R K R 26 kg/hm®, 1 2020 4F
HBRBE K BALL A 4 kg/hm®, FH2E 3T 6 %5 1
+ v NH, N F 522 SR K, 2019 4 4
NH,-N & & & &, 290 10 mg/kg, i 2020 4F ik
] 90 mg/kg, MR A AT HESE 2020 4EREK K T,
AR ZM, 8T £ NH-N &, X/
LEAUKFEZET UL, fENERRERK D, &
IE R EAIE R E KRS, Gk, 2020 4F
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Effect of elevated CO, concentration on ammonia volatilization from rice-wheat rotation field

DAI Hai-yang', ZHAO Yi-rong', XUE Huai-wen', PENG Xiang', HUANG Jia-yu', LI Tian-ling', HU Zheng-hua®,
SHEN Wei-shou'" (1. School of Environmental Science and Engineering, Nanjing University of Information Science and
Technology/Key Laboratory of High Technology Research on Atmospheric Environment Monitoring and Pollution Control in
Jiangsu Province/Jiangsu Atmospheric Environment and Equipment Technology Collaborative Innovation Center, Nanjing
Jiangsu 210044; 2. School of Applied Meteorology, Nanjing University of Information Science and Technology/ Jiangsu Key
Laboratory of Agricultural Meteorology of Jiangsu Pravince, Nanjing Jiangsu 210044 )

Abstract: Ammonia volatilization not only causes nitrogen loss from agricultural soil, but also aggravates atmospheric
haze pollution. Tt remains unknown about the effects of elevated carbon dioxide ( CO, ) concentration and climate change
on ammonia volatilization from the agricultural soil. The effects of elevated CO, concentration, either gradual increase or
abrupt increase by 200 mg/L., on ammonia volatilization from rice wheat rotation field in southern China were investigated
through OTC (open top air chamber ) simulation. The response of ammonia volatilization from rice-wheat rotation field
was simulated with the continuous increase of CO, concentration by the end of this century. This study investigated the
ammonia volatilization from rice-wheat field under three CO, treatments, including ambient CO, ( CK ), gradual increase
in CO, (T1) and abrupt increase in CO, (T2 ). The ammonia volatilization in farmland was determined by vented chamber
for trapping. The results showed that: (1) After two years of field experiment, the cumulative ammonia volatilization
was 7.87 kg/hm® in wheat field and 80.38 kg/hm’ in rice field under elevated CO, concentration. Ammonia volatilization
in the wheat season was relatively low, and the annual ammonia volatilization was mainly contributed by the rice season.
(2) Ammonia volatilization in the wheat season lasted longer, and the volatilization peak was closely related to the
precipitation. The peak of ammonia volatilization in the rice season was found in 1 to 4 days after fertilization and persisted
for a short period of time, then declined to the background value in 2 weeks. (3 ) The main factors affecting ammonia
volatilization in this study were air temperature, precipitation and soil ammonium nitrogen concentration. (4 ) There was no
significant difference in the volatrle ammonia volatilization of 2018 winter wheat, 2019 rice, 2019 winter wheat and 2020
rice. Therefore, it is can be preliminarily inferred that there is nearly no significant impact on the ammonia volatilization
from rice-wheat field, even if the CO, concentration increase by 200 mg/L by the end of this century.

Key words: ammonia volatilization; climate change; elevated CO, concentration; open top air chamber (OTC) ; rice-wheat

rotation
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