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Abstract The authors proposed a quasi-dynamic chamber method for measurement of NH; emission from a soil-
plant system. This method showed that the recovery rate is 89. 0% + 4. 9% for measurement of NHj; volatilization,
which is in agreement with the recovery rate of a wind-tunnel method. It can also yield results consistent with those

measured by a limitedly ventilated close chamber method. There is a significant exponential correlation between di-
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urnal NH; emissions and temperature (#<Z0. 05). The optimum time for an intermittent measurement using the qua-

si-dynamic chamber method was proposed at around 0900LST or 1600LST. The NH; emission caused by an N ferti-

lization event could be best captured after 1—2 weeks using the quasi-dynamic chamber method. Using the quasi-dy-

namic chamber method, the NH;-N losses from the applied urea into a wheat field in Shanxi Province during the

wheat jointing stage were observed at 3% —5%.
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Fig. 1 Diagram of the quasi-dynamic chamber apparatus for measurement of NHj; volatilization: 1—1Inlet tube, 2—Chamber base frame,

3—Chamber, 4— Ventilator, 5—Digital thermo-meter, 6—OQutlet tube, 7— Absorbent, 8—Surge flask, 9—Pump, 10— Flow meter.

The arrow indicates the direction of air flow



4 3 FACH A WEShAAE RN E R H NH, 4K W1
No. 4 TONG Huajun et al. A Preliminary Study of Measurement of NH; Volatilization from Cropland Using ... 377

R EREE N 1 NH A, B0 & iy
[ 1 h 754y, WSl 6 d. e 1o e
SR JE . MRS ML st R b A 2 R A
FALEN, IO R & LA i A AR A i NHY -
N. H NH, # % S8 BT P00 e 45 R 12
EAMER] 24 hokfhiit, HEim RiFRk1E 6 d 18
KA, AR 25 AT NH-N 48 & & 5 5]
WINAEE AR NH-N Z 220 B v e, B A
SEERAE N WESARNE R RICR . Sy T B 1R BESE
TEARNBE E KPR IR N 2 P i NH; . 724
WEE B S5 IR 3R T IR A A AL B8 A 1 JL L AR
(BEMAM SN LB RELL 1. 3), TR
B o
2.4.2 LATRREE M E AT

A PR % P = IR R N AR T 2 AR A%,
2005; A=, 2005), N T EMENSFELSH
PR gt 36 4% A 28 vA DU e S5 SR B AT Lk s FRATTSE0E 1 1
ML . 15— R NI A) i NH;HCO; (i
HE A 170 kg » ha "4i%0 B H/NXE, FEL
EFE 3 AN A7 HIE S A 2 E NH, #5438
i, BEALERE 3 D E A E, HIAH ST 49
em’ =S em WA FRIE B = AR BIAE,
2005) SUESNAFAIEL 58 A WD MO i NH, #5% 38
i, EZE 8 d, BRME 2h (8~10 8P, f1
RRL% DA 2 1k 4 SO o B 0 15 IR L B (AR K
B4, 2005) .
2.4.3 FNEERBEL G TR

FEUEIE NH: HEsd 2, an A il A
W ARk, 38 2 T BOKIRFEAR P BE T 5E 45 1M
W 2 S g NH; . DTS B0 7 45 58 D 415 .
PRI, ARFSE R LA N BE b IR K — )2 B s
PR 7 9 oA b 3k — 0 iR 25 (S /NPRAE, 2006)
{EAR N BE b IR PROBUEAS A SEPRERAVEA T, T
AL AT RE XS FH PN ) T R e [] BSFAd Re A
AT HA S W . TR L h A2
PPN S FF T) P s SRR N BE - 2R PRTRNE BT 3 B0
MERE, AT T 1 4L BRI 5 R 1 B
JEEFR) NH 45 4 D %k Fe S8 . el 1Y NH; HE7i%
T8 Hy TR [ A 248 S 6 v AR 1) i R S B 5 AR
BN T R B . X B S A i) X A U A
VR PR AL PR A P AL I B 3 MEE . N TRk
T R NHy gk AR Ge, % Hese g v A9k

R LR SN SR EH R, A
s AT T 2 K3k 4 RIGE .
2.4.4  ZwmibaEfE ALy NH; LM 5 5

VYRR /N A K Fx, AR BIE9E R e B)
BFEERSTI 1 RIRZFB LSRR NH, #4717
Mg, SEgh s A, T I P K F A R g (347
53'60"N, 110°43"60"E), izt £ b F Wz il Kl
PRSI A I 5 48 AT, AR SRR K R R 504
mm, S5 DT ER Rk A R T A R,
EZ (0~20 cm) 133 pH ff 8. 4, % 1.32~
1.69 g« cm ° /NERERE, 75 LB, HH
FHEPRHE AN, WET 2 FORR KA 87 Ak
Mgy KoKERE, /NE TR & 220
kg « ha "4l HAE T IEBIE 85 kg « ha 4l
Yoty 2. WERE. /NFZ i A e 180 kg « ha ' 4l
A HP R HIEAE 120 kg » ha '4i&) . AN
LM E 3 MEE/NX, BN ERE 1A
NH: 45 &0 A0 5. 165 G0 JRER B E] oy
20084F3 H 18 H, 3 H19 H® &3 A 20 H (%
W86 mm), 3H 21 H#E/K, 19~23 H H B FEH]
R RE R, PERERETRD o Mt A 24 K T 4R e
B 1~3 d I 1T ¥ (R Y H I3 S
BRI 1 h,
2.4.5 FRIAARH EIEHIE)E 6 NH, 8L B8 16 T 1L

& ey ML) 5= B

J Tl IR R 5 NH, #8419 B AR L iz
Hzhads, WATRA LRESNSH D, 25T 2007
49 H 6~13 HFI 10 A 10~18 H#FT T 2 IR5L
B, IR BN RS I REGE IR, 528
oS A TFYLIRE VLR T /N L D B A (32°35'5"N,
119°12"0"E) . iz b i & T W0 4AGHT 18 0 2 XU
HAHonw%+ EARFMKRFE L, pHE 7.9, 5K
B — eI 5) . P SE ) R, JUAE T 1R A E
IKAE . BORES WA AS [ S AR, AR S5
), TEEHBERARIR, IR . 525 Hi7E Hh e
BEALAE T 3 AN AL S, PR A S 4H X
ARSI BBk . FFEEME T, 4% 300 kg » ha !
i SIOtIR 2 . R BEEIRE 0. 5~1 h il 1
W BRMRZ 1 h, BEEHRDE 1R, EZR
2910 h, W NH#E &R [E I, 8005E 56 N <R
FAE R L) - 8K o & . RO AE SRR 8~
9d,



<5 R

378 Climatic and Environmental Research

BOMF R® 14 %
Vol. 14

2.5 FitHowAE

KH SYSTAT % il #F (ML % SYSTAT
5.05, SPSSAHD #ATHEFJr 22500, ERE
W ANEA 0BT, LA AN R A B i 22
S,

3 #£B

3.1 [EigER

FERICE SR H, 20t 6 d BN, BN
BRI E 28R NHy -N, anfsl 2 fir
N AR FIIR IR A ERIR B )5 2.5 h N, 148
DAV RE B AT RS 1) 4 3 S AR VA DN . NTHL 4% 2 19 [l i
H3KH 33.004, 5 2 KikH] 66. 306, 5 3 RikH|
76.3%, 6 d HYBIEICARy 89. 00 £4. 906, IHLES
S5 SR AR T8 1 XU 7 TR % (7096 ~103%0)
(Weerden et al., 1996; Loubet et al., 1999;
Manheim et al. , 1995) —Z, X UK AMES)A
FEVEIN E A FH NH: 48 & 45 K 5 W B —
CINEA
3.2 EHTHEEMARRER A EZXNERN NH;

BELEE

HESIASFE I 2 B9 NH, #2575 5 A FR il
A 2 R E 1 NH 448 i B 24 7e it NH, HCO,
JEREE 3 R (RIRKIES 2 R) k3K (B3,
FMAC IS A5 7 K, 2 RO BRI E Y 4% NH; HE

100%
80%
60% 1

40% A

Recovery rate

20% 1

0

Time/d

& 2 MEZNAFEEDE NH 8k R, R 2L FRIRiER
% (n=2)

Fig. 2 Recovery rate of the quasi-dynamic chamber method for
measurement of NHj volatilization. Vertical bars are standard

errors (n=2)

140 4

® From CCM
® From QDC

1201

100 1

80 1

60

Flux/mg-m2-h' (N)

401

204

Time/d
&3 TN 5 A R it P 2 s S RSl AR B I i 1 NH 45 %
Wi, RELAERE (i=3), HikFIIRFIK
Fig. 3 NH; flux measured by closed chamber method (CCM)
and quasi-dynamic chamber method (QDC) after fertilization.
Vertical bars are standard errors (n=3) and the arrow means wa-

tering

R B 4 i B T 0 K. PR, SR
FE I 45 5 H A B 3 2 P = iR AR 29 1026,
EEENE T Za e RER, X —Z7E&H
KRB G K. I, XA Y R RR
WS, WAL E g R A
Hrk,
3.3 HEBRBELHEEZGTESNSHEENER NH;

BLEE

XFAT TCRR AR A% AT W 5 1) NH #5838 5t iF 4 7
TS 200 s R BN, FH N EETCH K &
FMELE R B 2SR (7<<0.05), FE¥WmE, I
BRASA5F T Ie NHL 4% 3l i A Bl 25 10 F 1Y
90% (r <<0.05), RPRiH HE#HMILKL 102,
3.4 ZHIEME5IEN NH:#ZEL

B4 25 T /N BT I ) 22 B il — IR IR &R
JE N AE ) NH L 02 . Bt fE NH, % %4 i & i
B, 5 2 RikBmK, HEEWZET, BN
ZNHaﬁEEEE%%?Hﬁ{%d\Z (r<<0.05),
ZIGBHIRAG, HAERK 2 MHEREAL B NH, %
T 0 R B MR R B r=0.999 ), %]
5511 K, NH,# k58 it FE 2 IE T 9 K F-. e
W?EE@ 11 Jilj\]s NH&EZQ@%T@@%’ 0.01~
13.95 mg»m * « h "4, BLHAME], WEEL Y



4 1 FACH A WEShAAE RN E R H NH, 4K W1
No. 4 TONG Huajun et al. A Preliminary Study of Measurement of NH; Volatilization from Cropland Using ... 379

@ From flooding-irrigated fields
® From sprink ling-irrigated fields

Flux/mg-m™2-h™1 (N)

Time/d

B4 Z/NERTIBIEIR RGN NH LBk, 3R2EL Rin
WEiR2ZE (n=3)
Fig. 4 NH; flux from the winter wheat field after urea applica-

tion in the jointing stage. Vertical bars are standard errors (n=3)

PRE R NH: # R #R R 3,00, i 4b 3
5.1%, {H 2 PMREFRE) NH, 4% & 515 R 2% F ARk 5|
Gt PO . 25 R AR S5 (1) SR A PN BE R
BTS2 S 30 % i NH, 15 % 38 B R % Kk 2y
10% (3.3 7)., [FIEHEShASAE LM & NH K
BN A K25 90% (L 3.1 35), SRR & AR
NH, #8 & 51 2k 28 7] fig 23 08 4k, BIVIEEE Ak 24 v i
ik 3.6%, EPEALFEATEEIL 6. 220,
3.5 {RIRRMTIEMR RGN NHIEE

RS BoR T it I8 5 4308 H 1945 41 R
ATEE R B ¥E SR %, Bk, NH %k HAG W
WA H AR, BD 9~16 B pyHEGE KT H
SEE . RERE 13 B W HERGE Sk, AR
BB A HERCE N F B E R, R H AR
HEATE BAR R R B O T3 B . FE WS R AT
(o H 8 HAI10 ), NH. 3% & #2815 55
RS IR R B E A OCOC R (RP=0.67, r<<
0.05 (& 6), MMM, HHKSERN
22%~38% (IKFEL) . —RPIAS ] E] A4 £ HE K
AEEEAHEZES, HA VP EEEES HF
) NH. #5382 (B A B &M

Bl 7 s T KGR 2 5 1) NH % & 3% H 48
ko MIRHE G 37 B A . AU ) B 2 NH,
VEk, 85 2. 3 R mHscE 5. 2 )5 HEicE
WL 759 HMscsb, it 1 28 )E W

1.4

0.8 1

0.6 1

0.4 1

0.2 1

0.0

0600 0800 1000 1200 1400 1600 1800 2000

Time (LST)
5 FEERTBOR) 8 NH R 5 H @ e el (R
B HA L, IRERLRIRERE (i=15+2)
Fig. 5 The diurnal distribution of the ratio (R) of the NHj flux

for given times to the daily mean flux. Vertical bars are standard

errors (n=1542)

801
701
60

50
F=0.12¢02!7

401
301

;¢

F,=0.01e>%7

Flux/mg-m™2-h™ (N)

204

101

24 ' 26 ' 28 ' 30 ‘ 32 ‘ 34
T/C

6 WEREMT—HNM NH RS SRR, =%
KRR ZE (n=3). BEFRIKETHIH 9 A 8 HH 10 HIY
LU B R L P i 5D A il

Fig. 6 The relationship between NHjs flux and temperature un-
der clear weathers. Vertical bars are standard errors (n=3).
The black and gray indicate the observed values on 8 Sep and 10
Sep, respectively, and exponential fittings for the corresponding

dates
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