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Abstract Ammon’la Vo].atlhzatlon is one of thefmajor paths, & nltrogen (N) loss and/may exert'a substantial impact on hir quahty i
study aims to explore the effects of nitrogen (N), Tertlhzer types, fertilization rate; andi’apph( atiofi timing and gas collection method on

NH,_volatilization during the maize season in Northern China. This study collected thé publications on the NH, volatilization from aize

farmlng which were contucted in Northern Chlna from¢1980 to 2018, and undertook a systematic analysis. The study found that with the

m(*regse of N rate‘l the totaF"and net NH, volatlhzatlop atl_the bas_al and topdressing fertilization stages increased at exponential and

power function ,“respectively. When the ratioof ba@al/topdr.essmg N rate was 1/1, the total and net NH, volatilization during the
topdressing stage (5874% of the whole season emission) was significantly higher than that in the basal fertilization stage (41.6% ) (P
<0.05)" The priming effect first showed a negative effect and then gradually turned into a positive effect with the increase of N rate.
Due to the positive priming effect, the net NH; volatilization, without considering the priming effect, was overestimated under the
conventional N application ( >297 kg+hm ). There is a significant difference between the NH, volatilization measured by the venting
method and the sponge absorption method, and the data from the venting method are more stable (P < 0.01). Compared with
conventional urea, slow-release urea may reduce NH, volatilization by 20% to 50% . Control fertilizer N rate at the topdressing stage is
more efficient in reducing the NH; volatilization from maize production in Northern China, and the venting method is more suitable for
the quantification of NH,volatilization than the sponge absorption method under a high rate of fertilizer N.

Key words : summer maize; ammonia volatilization; priming effect; fertilization stage; gas collection method

AR A2 AER A T4 i - i A
A AR U ATE SRR A F IR Y

A & RE LA DL 7 3R (e i R R AR S R
Gel R A DT T S R R KRR TR

AR E B R R T, b E R
JitE I E ARG I, 2018 4F rp [ ZUIE it H 52 06577
t, k1980 4FAY 2. 2 £ RN A RAE K R AN
PRAHE FH J7 3 A3 i T U R R BRI L 1 X
B 3 A EUIE A SR B, W AR R 2
H135% . FALTEAA 305, Kk T3R5
A T RUIE B35 25 SR AE 33.3% ~ 73. 6% Z ], -1
MR Hy 60% . KR AR R E Bk R
Z—, P E(NH, ) ZEREZEMER T i Rsh
s BRI . eAh AR R

AP ZAEPERR ST 2 A BB N L. ZAE NS
HR IR (A PM,, ) (A EE R R Y, 5 AR
W R G DI R

Aol b X E AR 7 X, i A R
R ek it ) % 1) RS RS o B, AR R b R -
HEMR AR R BRI 5 A e b e 5 & = = I 2
Yris BEA . 2020-02- 17 MEITHHA: 2020-05-11
BEL£WH: B X &= & OF & 3F X 3 H ( 2017YFD0800605 ,

2016YFD0800104)

EEBA: K8k (1995 ~ ) , 2 W oE A, BRI ) Ry TR IS

e 54 HICEEH , E-mail ;595131156 @ qq. com
# JWAE/EH , E-mail : mengfq@ cau. edu. cn



1134

RS . RN FXTAL T B Bk EAE & B 5177

RZE AR E5 5 -3 pH (2R 7.5 ~8.5, B &
i FH R 2 B IR S AL AR R B, AR F 2 4 &
Rk F R R R X E R R,
2016 4 rp [ B R OK SR T BLIA3 676 77 hm®, Ho
B X 2 4 [ 30. 8% 2. H BiAE AL M X i &
INEE-ELE KRR 7 e b2 RUBE A it FH 2 7]
ik 550 ~600 kg+hm ~* 2/ R £ K FER
SRS AR 19. 4% Fl 24. 7%, Hoh &
FORFIAE R AR, A R EEARAE i A
Je X 4 e o SR, 12 Xt R R A T
R RAEFEM EER AR ARG
S R IERE A R A4 FH 0 P - 9 3 3 550 2 v 2>
SRR AR A, 2 H mnE AR ST rY E
A0TSR 5 22 A v T TR A8 N s R ST A
L W R XA TR BB (GERE SR A ) AN R R
SET5 1k CHARE: AR ) FNAS [] JE )21 7 7 4% 5 4
FE. ARSCH R AL X K A AR H i)
IR R GERITSE , ST A2 R HE 4 A RT3 A
FUESEHINT T2 L W, L R FER A

i 25, LA 805 S o D SRUIRI 2003 T Tl

o

FRAETS e BSR4 B

1 s i o
LT R K A Vi %

T B B P e R I

A R 28 A L, A5 5 DA iy
AU ] 1L VG S R0 G 3 5 e A S A 5T X3
FEALFEAC ST K Tt TR | AR P R R A
AT AR XA B R AR AR R 8
~20°C , 4E [ K 5 M 400 ~ 900 mm'? | I
A e A o 3 A HLBOR AR g 4k
FAK K
1.2 SCHRSE

AR SCA ) RN R S5 SN T v 1980 AR DIk E
LN TT R AR TR b5 X B R & & 05
W30, R FREUR T oK A 7= i e o A P A s 2
Jit B s 3000t R0 BRI i D R R R R T vk A
FHSCE . iR FH %) SCHR I 3 f2 . D FH ) 3 56 A A
PR E XN BE1T; @ R TN H £ K,
@ SRR M 4L s s @ it
g Y BRI 3 B AR AL HE A LR, Bk
J7 sRHEBR R B e R b B B R8N 3 E 3
W3 MU LEEE.

T E A B S A 28 i SCiik k99 2R B di
kA4 8 MBI 14 MRS (1), Hrp s
AR 21 e OCHR, 71 AR SR T ROk, 28

LA . AR SO SR A i 2 Y R K a0 23 D
40, BIVH B AL BE (Ot & > 250 kg-hm %) 5060
AL (i & M 50 ~ 250 kg-hm ™).
F1 WRKECHEB RSB K
Table 1 ~ Volumes of literature obtained in this study
and distributions of test sites
SCHREL (FEAEL n)
LA 10(37) (7R 8(25) At 4(18) BV
WX 2(3) TR 1(2) (LT 1(2) JHORAE 1(2) M
il HIAX 1(10)
MELRTE 21 (71) AL 7(28)
R U (55) A Rt AU (20)

=

FEA Y

PG IRES
il

1.3 Fdlkbs
X Microsoft Excel 2019 #E47 [R5 R L5
SRR iz 1 SPSS 20 #EATEIE TS T K% X T
WA B 7 P AR (R UIE ) 1 s A B et 1
SR I PR R RE T 1R 1 2 1 A B et
T4, MR BT TP B9 3 A5 AU T 7 294601 /3
T AT A OS-34St 7 32 (L P AR 23 121 4
MRS AR, | o €
ARG B i B KR R
b R R R TR T R A R R
i RUE A LG e SR L3R (i
B S ) AR R T R
IOk T K SR T T A
A R T F v A A i (1)
A, =N, - N, (1)
A, AN R B A N, IR
i RUNE F - M B R S N, SRt U T
SR B PR Y kg hm .
AUAHE PR K, SR R S
VI B IR ARG , 5 5V 2 R ) A I A P 1 AR B
73X — P = s
NH;(g) = K;; x NH;(aq) (2)
A, NH, (g) R TR E , NH, (aq) R 407 1
R K, SRR
PRI BRI PR, G L 50k LR ALY
U S 2 )1 06 200 T LU A9 SR, B % i 2
I P A S i L (3)
A, =k xx (0 <k <0.0889) (3)
2o, A, o A L I R BB R R
L) B AR R o SR U, b S I A R B
AL RE Y £ =0.088 91, A, =k xx N1
(a)y =5.544 9™ [y — 44N Lk 1T A, WA
R BRI —#Rr 5k <0.088 9.
IR A 10 E AR i S R &



5178 ®

B 41 %

BEMXERIE 1(a) 1y =5.544 9" ]y (A Kk
M) 5 A, Ok BARIE R 25 & &) AR RIAS 2 i hn
RIEJE K A 1584 5 0 245 & i, 57 A i 22 1)
IIEISC RN -
A =0.0004x> — (k +0.0155)x +6.8249
(4)
A, 555 it N B - 8 g 2 5 A ek B A 2
PR SO I 7 A 1) a8 4% 1 (i RUIE S R B2k B+
A G A ) S A s Z RO R
A =0.0004x> - (k +0.0155)x  (5)
A, A, M EAE G Ok A HIEAR B R E I LA,
R BRSO N A x5k s XA E

2 HFRESW

AR Z AWM it 20 & B A 50 ~ 480 kg-hm 2,
Ut AL HE (n = 55) BY-F- 245t A i R (331 +47)
kg-hm ™, P ¥ & ¥ & BB R (34.8 +22.7)
keg-hm >, SF ¥ ¥ & 8 & 8 N (30.6 = 22.2)
kg-hm ™%, 5 1k I8 it 40 52 0% 7 2 LG R (9. 18 =
6.38)%. A4k vk & A4b # (it A &= 50 ~ 250
kg+hm™>,n =20) 19 F ¥t A &~ (166 + 60 )
kgehm ™, F ¥ & ¥ & B &= R (20.5 = 15.3)
kg-hm ™, F ¥ S & & B R (18.2 + 15.0)
kg-hm ™2, b7 fb BB Jiti 60 2 A9 S 3 LB Ol (11,7
10. 5) % . XFARE it 20 & 5 40 N 19 4 & L R R AT
PUA KB, G5 K e RN S 4 e 25 o T P it 4
S P I S R, G S R B S AR AR
K (y=5.5449e""" P <0.01) [ 1(a) ], li&5

+

2.1 ARG R0 A % I 2 B PR SRR RO K (y = 0,250 42" 7™, P0.01)
ABFGELI, HRTBFS KB (AR =75) (1) ]~ o &
120 -
(a) 3% % At (b) ¥l % it
o]
100 Y= 5.544 9¢0005 95 ; = 0250 420736 o
(R2=0.5573% P <0.01) (R?=0.263 2**, P < 0.01)
FI:E g0 F
2 o
= 60 - [e]
= o©
= 40 ] -
% Js s
o] o e e o
20 P e,
----- -l
-“"l-- ? 1 1 == 'I Io | 1 I
% 100 200 300 400 500 0 100 200 300 400 500 600
ARt ik eg-him 2 AR AUtk g-hm

TN LR, ML N 95% EAFIX 12k
Bl1 EEXFRELLENSFEELXESUIEEREZENXR

Fig. 1 Relationship between total NH; volatilization, net NH; volatilization, and chemical N rate during the summer maize season
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Fig. 2 Total and net NH; volatilization at the basal/topdressing

fertilization stages during the summer maize season
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