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Natural abundance of a volatile nitrogen isotope of ammonia under different land uses

BAI Xiao"*?, TI Chaopu"*", YAN Xiaoyuan"’, LI Miao"*, TAO Limin"*, PENG Lingyun"*, ZHOU Wei"’
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2.University of Chinese Academy of Sciences, Beijing 100049, China; 3.Changshu Agro—ecological Experimental Station, Chinese Academy
of Sciences, Changshu 215555, China)

Abstract: To explore the natural abundance of nitrogen isotopes volatilized from soil during ammonia (NH;3) production from different land
uses, we conducted a 15—day incubation experiment using the sponge absorption method under controllable conditions using vineyard,
vegetable, and forest soils. The 3N values were measured throughout the NH; volatilization process. The results showed that the NH;—N
concentration in the three types of soil initially increased and then decreased. The NO3—N concentrations of vineyard and vegetable soils
continuously increased from the first day onward. The soil pH values peaked on the first day after urea application, and all soil pH values
initially increased, decreased, then increased again. The 8°"N-NH: values of vegetable and vineyard soils increased during the incubation
period, while the 8"N-NH; values of forest soil first decreased then increased. The 8" °"N-NH; values of vineyard, vegetable, and forest soils

ranged from —27.98%0~—13.29%0, —29.26%0~—18.52%o, and —9.85%0~10.22%o, respectively. The mean 3°N—-NHj; value was the lowest in
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the vegetable soil, followed by the vineyard and forest soil. Further analysis shows that soil pH, NHZ concentration, and cumulative NH; loss

significantly influenced 3°N-NH; values. A source trace model showed that different 8 °N-NH; values could result in large differences in

the source contribution of NHs, revealing the importance of exploring source signatures under different soil conditions.

Keywords:land use; ammonia volatilization; nitrogen natural isotopic abundance; impact factors; source identification
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S 9 1Y) 8 N-NH; FAIK ; 2 b AR b 1 511 NH 4%
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Table 2 Factors affecting 8 °N-NH; value of soil NH; volatilization

5[ LSS S ) KHRAK :
. R P
Factor  Land use type Equation
+4 S y=0.10x*-2.10x-15.41 0.78  0.05
NHi-N o o o -
N S
e
ity — - =
-4 pH PG| y=20.25x"-256.37x+786.26  0.78  0.02
B3] y=68.641"-963.94x+3 356.50 0.88  0.02
b S:h = — —
NH: %% | — — _
R S y=1.78x-10.72x-11.90 098 <0.01

it ¥=26.59x°-56.04x+23.09  0.81  0.02

2 5 ZR P xS I = R 2R e R 2 L, y SR G -t
FHZEI B 8 SN-NHAH

Note : x is the value of the factors in the corresponding land-use type,

and y is the 8°"N—NHj; value of the corresponding land—use type.

3 g

3.1 AR i F A NH3E %4 B9 8 "N-NH 454E

T 2T HEACIR 8 N-NH, (B 1) 25 5 25 45 [R5 22 8 U
ARSI AR HOAN [R1 HE SO 9 5T ik L 2 X4 1S NH W1 Y
BB AR KR NHHECE 8 N-NH. {BL (1) B 58 41
Ptk =, JUHIE X T ARG 1 NH, 5 & 40 72
8"N-NH: AR fL FLAL BT A /D | 33 o0 5 s iy ke O 25
HIESE W IREATEE RAOERAYE . APREIR R, S
At - b R P 2SR ) 5 A L, SR el | A e R T
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i SRl A9 8 N-NHs {5 A F TT 522275 7K Ff 4 (0 F 5%
2t JLRN WELLS 25525 B ib ) i o8 45 R 2 8] . WELLS
SECA R AIE 5 v N 28 B 43 591 SRy PR 2R 5K & R TI
0t R K SE-43514 0,20 ,180 . 360 kg - hm™ JR 2 (LU
NiF) o A58 SEHL 1 8 N-NH,H &5 T CHANG &2
P45 R, 5 WELLS 2850 5% 1) 52 b 8N -NH; {H
FLA 2T (% 3) . CHANG S5 sT R B 1 L+
HEANA 100 gJRE . Mokl +3E R FHF700 3 d NH:#5%
T (] S) AT g2 Z R0 A4 R g, &
FHH 1~3 d Y 8 N-NH,{E N IE(E6).
3.2 REBEM T3 NHIELR S N-NHER# I E =

- BEERY it N A% 1 R 5 i - 3 NHL R
8N —NH; {H Y 5 22 [ K221, 3 o 4 18 NH 4% &
S N-NH: A 5 HAH K 2 Z [ 1) 56 R Hr (2 2) , 1l
K IAS 5T H SR N5 R ok A 2 2R I &
BRI, A T 742 B3 1] 2 52 1) S5 N-NHL (B A AR 1k
-4 NHL 5 A — N Bl A A 3 W) 4
2k AR LA — o R R ] AR AL R — A T A e
NEJE B 15 d N, I B K W38 % IAE 2~4 d. A
FLF N UN B R )48 X — R o 80
AN HRUIE NHS 4% 2 1L FEAFTE AR , (A5 &
P NH: 9 8 "N BLAEFERC R 225070, T1AFP i 3 K B
AMRAIE AN B SRS , 5 A F/E 13 8 N-NH;
{EUFN NHa 5 & 0% 1A W 25 I8 U DG R L 48
N T 3 NH 8 & Z2RUE X SUN-NHH (520 . A
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Table 3 8'°N—NHj value of soil NH; volatilization from different

land use types

- T $N-NH./%o U5 ﬁﬁﬂfﬁjﬁz_( PINF)
Land use type Source Fertilization level
it 0.98+9.25 A 180 kg+hm™
e -19.31+6.14 AR 180 kg-hm™
S ~24.58+3.37 AR 180 kg-hm™
/N -8.5 [22] 300 kg-hm 2R £
7K AE -16.88 [22] 180 kg-hmJR &
F —22.58+2.00 [32] 600 kg hm R
L -27.00%2.00 [32] 80 kg-hm JRIK
KA H ~34.80+4.80 [27] 180 kg-hm 2R &
b, -36.00+2.00 [32] 80 kg-hm?JR %
Tk -48.00~-36.30 [35] 135 kg-hm?JR &
E311) -50.00+1.80 [21] 100 gJR %

F5E Hh -t & BR3P s b 39 NHL 45 % B
T L 8 8UN-NHA B, & Z M 2 A g 5 —
TR .

|- 358 pH 38 1 50 3 NHL 3% 8 W 7 R0 4 38 NH,
P % 8 T 52 W) - 398 NHs 34 & 8N -NH. fi , L J 34
8"N-NH:{H 32 NH: ¥ & i i 52, 1117 3 pH 52w +
HENH 5%, R - 358 pH 2 1 48 8UN-NH, {H it 5 %2
SoMA R 2R TIAEP W93 A B - 4% NHL 4% % 8°N-NH;
BT pH 52 B S 25 67 AF G, B 4 38 pH B = , 8N -
NH. (B A, X 5 AR 45 R — 2 (£ 2) , v +
8 pH £ 5, NH #5 & BB & s HOAE Bl A e (R i
8" N—NH{H ; FHh - 38 pH 411K, P L A% & HA 19 NH 5%
> A 1L 8 N-NH {E A i o b4, 76 + AR
b A, 8 N-NH, {H th 2> 37 3| Hfh 5% 1 i 12 1 5
W), 340 - i Ak ek B 25 7 A — S AR L A TR R B
T =12%0~29%0 Z 18] 5 7] Ak 3k B 2 fift A= 49 A 51 Jon f )
F e A N, B0 B ROk B AR 2 (E AR IE
{8, e 045 N B AR 8 N-NHL (B 4 IE . A7
TERIEAL 25 S0 1 R S N-NH[H il flE &5 — E 1)
ZE,
3.3 3"N-NH:{E X} A S NH: #5892

FI) FH A FH HE 750U 8 N-NH; {i 5 H Ath HE 75 5 114
S"N-NH,{H 22 5, AT A TR NH 906 .t A
[77] -l F1) 26 7 4 58 8 UN-NH, B FE7E — & 1 22 51,
JIT LA 17 7 B 4 398 8N =-NH, H 177 A 2% 1& 1 4t
FIFAZSIAE N 2, S SO R AR e . At
FE VB E LA T BFE TE « 25 — R B & % Kh
NH: Y 8" N-NH 8 K ~20%0 , Ho 5 E R I T h 5550
NP 504 IR FRZE R SHE, AH R Y NH: Y
8" N—NH; {E 53 | Bl —28%0 . ~38%0 . —6%0 Fll—12%0*', 1R
PE A 5T 45 S, 4 I NH, ¥ % 5 A9 8 "N-NH, {1 Bt
—26%o; T 265 P IE T A e oAt e P B (AN A2 T A
FH NH, 4% & 19 8"N-NH: {8 N -34.8%c., #|JH IsoSource
VB R BT AL (TsoSource v.1.3.1, USEPA ) 73 3% DA _E R
P T 64 7R NH: IR AT , 25 R A B A IS T
A A IEX KA NH, B sT ik 25 Ak . S —FPIE e h
A FH NHs 5 % Fir o 19 LL B8Ry 14.4% , 1 565 — A I8
H420.2% , 4 HIE R o5 LR = 1 40.3%. JBUAF IR 450
48 Al 5 8 N-NH, FHAEE Y i 22 2338 AR b Y5
TR KA 20% AR R o PRLIMORS ff 119 R0 N H 3 15
T WG AN R IR Y SUN-NHL . R ASE
5 TR R AR -3 ) 8 N-NHL Y E 5351 k-
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