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Effect of urease inhibitors on the ammonia emission
potential of winter wheat

MA Rulong'? WANG Zhangwei'? ™ ZHANG Xiaoshan'?

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of

Sciences, Beijing, 100085, China; 2. University of Chinese Academy of Science, Beijing, 100049, China)

Abstract To investigate the influence of urease inhibitors on the stomatal ammonia emission
potential (/) of winter wheat, The characteristic of ammonia emission potential of winter wheat and
soil(/'y) were collected by field experiment respectively in both urea(NS) and urea with inhibitors
(NS+YZ) treatments, and the diurnal variation of ammonia exchange between atmosphere and winter
wheat was conducted. The results showed that the ammonium concentration and 7 of winter wheat
changed with the growth period: the flowering stage and senescence stage were higher, and the filling
stage was lower. The observation of the diurnal variation of ammonia exchange showed that the
wheat absorbed the atmospheric ammonia through the stomata during the filling period, and the
absorption flux was mainly controlled by stomatal conductance, the maximum and minimum values
appear at 10:00 a.m. ( (0.147+0.001 ) g-hm **h™") and 19:00 p.m. ( (0.008+3.444-10°) g-hm *-h™"),
respectively. NH, concentration and ammonia emission potential of NS+YZ treatment were

significantly higher than that of NS treatment in leaves but lower in soils, indicated that urease
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inhibitor could increase ammonia emission potential of winter wheat but reduce soil ammonia
emission potential. Therefore, the effects of urease inhibitors on agricultural ammonia emissions
should be systematically evaluated in combination with soil and vegetation.

Keywords urea, urease inhibitor, winter wheat, the emission potential of NHj.
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Table 1 Volume of gas and liquid of apoplast and Dilution ratio after penetration at different time
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2 LEE 551G (Results and discussion)

2.1 PP AE AL EE R /NAZ B AMANH] . pH & Iy AS AL RFAE

FRAE /N A K N 4y IR A (4 H IO —5 H 1 H) MG HIH—5A12H).
RIS H 12 H—5 H 26 H) K@ (s A 26 H—5 A 29 H), ANFEHY NS+YZ K NS B b B~
NFE T AMANHG, HUR BE AN T (L8] 1. NS+YZ B NS Ak B R /N A2 5 1A NH e B2 43 1 2 (238,722
98.85) umol- L™, (224.28+109.38) pmol- L' (- (bR #E2E ) . MEAL S MR FEK (4 A 19 H X 4 A 24 H)
S BOUTAMANH B P IR 0 K pH B Y PR T i 5 3 A6 39 Y R K 75 pHL B NH VR B2 [R] i e
X2 B AR5 B K AR HE T PR KA, I T 7Nz %ot - SN (B A0 IR A, A 45 5 A MAC N 25 i BH S T
1o, [R) A 5 A A 7= A 55 R 1) pHL L. A7 46 30 Bt AR ALK A 56 4 (T 2(b) ), ZINEE R AMAR pH 32 %237 %]
SN EE R A B K I A AR T R (1] 2(a) ) BRAIR, 7oA T R R A, BTAMA B pH 1H,
WK G T S MA T 2%, pH (R AR 2 I (2 22 NH e B K pH B2 R, SRR, B AL /Y
Rk 23 230 I EW . T, M4 400 I T R, I S Bk 23 A T (E REAIR.

I 0
—s— YZ+NS

600 | —— NS 150
= I [ /K Precipitation ;
2 J40 £
S 400 40 £
i T~ .%
= 160 £
Z 200 z
~ g
180 ~

f=4

691 —=—YZ+NS
g «-&\ ——NS
6.6
- Eﬁ\[ \
- 63 _— o
[=%
6.0F — .

——
57F T~
54

3600 —=—YZ+NS

——
3000 - NS

2400 -
1800 -
1200 -

T ANAA
: ) R n g3
5-4 58 5

0 L L L
4-18  4-22 426 4-30 -12 5-16 5-20 5-24  5-28

Jointing stage Flowering stage Pustulation period Mature period
Data

1 PR AL R BT AMANH IR BE, pH (BN A4 NH; HE L7 34 5] 242 1k

Fig.1 The time variation of apoplast NH} concentration, pH and NH; emission potentials in two fertilization treatments
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Fig.2 The time variation of soil NH} concentration, pH and NH; emission potentials in two fertilization treatments
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Fig.3 Diurnal variations of wheat y,, stomatal conductance and ammonia emission flux in two fertilization treatments
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