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AL 20 MW ES . FEAX RS 2 KAR
(¥ 30260, it 2 BR A HE B B 2026 3k B
2T AR SRBEFERIIN T, JUORE X 3 b i
HEFI R MR B 3~4 1,

WTFTR T B W S T VA I RE T bR
i X 7 H W 7E A R RS T & HECRE A,
B T B B H A A AT R A R HE TR
RIS R TR IR X AR AR P i AR R
JCEE | R DX ORI Y4 R i b A 22
SRR MR ESE,

1 #REFE

1.1 RIeHETsR

TRIG b A7 F A6 5 TH R S X A% 4, b b b 4
40°16' K22 116784, J& IR AT - 180 11 A il 14 22 X
2 BENEM, FETREE N EERH
ZKERFAR L FIES T, BT B
B 50% , AR TN & 625 mm, £4FFEKA 75%
£ EE AEHBE 2 750 h, B 195 d £4.,
PR A+ R B AR 1. 21%, 5
AL 52 mg « kg !, MR BE36 mg « kg™, BB
58 mg * kg™'.
1.2 Ke##

BEH S P 217 8T ; IR,
B+,
1.3 REH*E

S M e R E FURE AR &, H M N
P,Os. KO % i & 4 3 & 225, 90,
225 kg « hm™, EE . BENE . 8718 4 51 % A58
FRE (N 46. 0%) i B ER 45 (P, 05 16 20) & L
(K0 60%0) , AHUIER LG, 7R H Il
PSR IE R M A ETR T, S0 BAE KA
WE 8 PR 5. ONO00, B A, A M &I A
FHLIE; @QNO, il A LB A HE R ; N1, Z b
£ R AL A9 75 % KA HLIER No; @ N2,
LA B IE i AR A PUILE NO;© N3, 4
Mo A B R Y 125% KA HLIE [ NO; ®
N4, 24 4 A R 2008 e FH & 9 150 % K& A HLAR [R]
NO; @ N5, 24 1 e B 40 I8 i FH 2 9 200 % XA #L
AE[A NO; ® N6, KA VLA, A & N2 i

Ao, BMEABRMAKEARZLE 1. &
MEABRIRE 3 NEE AR X, BLX 4 HE
G, YRS XA 33.25 m? (9.5 m X
3.5 m), BIHAR RN 798 m®,

*x1 RIIZER 8 MERER

Table 1 Eight nitrogen application scenarios kg « hm 2
Ay MifE & Fertilization BB B
Amount of
Treatment N P20s K:0 e nitrogen applied
NOO 0 90 225 0 0
No 0 90 225 6 000 98.70
N1 168. 75 90 225 6 000 267.45
N2 225.00 90 225 6 000 323.70
N3 281. 25 90 225 6 000 379. 95
N4 337.50 90 225 6 000 436. 20
N5 450. 00 90 225 6 000 548. 70
N6 323.70 90 225 0 323.70

IRAEARL SRS 3 WA — AR, H A
KA + R, &5 He e BSR4 B
AERE, E A AR B — K A I
F40%; 25—k F i, &, 1854 56 H
30% ; =28 kR , & EP AR AR BB 30% .

BRI I H il H 2175 47, B AT
30 B, 3t 150 #, A KB R PG R b K H

20164F 4 A 2 B+ VR EHERME,4 A 6
HAEAHEIEHATHER 12.5 h;5 A 18 HE —K
BAEIFHEME 5 h,5 H 26 HE —WRiBAEIHER
5h,6 4 3 HiHE, HEEIHEEREMRERE A
4H324H5H 1826 A2 H. BRWRE
BB Ry 09:00—11:00, 85 7] Bt Iy 2 ¥ 5 P 2
MY A BT EIELRED,

REAWBCENE 1, &89 %CE R R R
frE i EREEN, AR ORISR Hh
B CHIRBE A WO 30 s AR
He , S5 HENNBE 19 cm S 15 em JEFEIT
TR 375 B A LI B £, TR B8 EA228 25 mm
RIS O, @35 3 m RS E S A=K
A, AR P S A RIOR SO PR L H
HEEASE,KBEBEA+TE 2 cm, ¥ HIEE
S, R B AR, 23R A8 I = R EE ) K
HE . EEMWMSAEMN N R SR E N A
SR ZE MR A 5 3 A S TR T AR AR R A A
FENFKALHIIFEH15~20 K » min ',
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F(NH;) =0m/xr")(24/T);

m=nXM;

n=2XCsXVs;

KA F R B HEBGE & (mg « m?);
m RO IR R R B (mg) 5 R RE R

F(m) ; T AR AR E] Ch) 5 o A ) Al 420 B9 B /R
Hg (moD) s M &S AR 4 F B & (17. 030 6)5
Cs AR SRR B W A & (0. 01 mol « L71);Vs
SRR BRI W AR (mD)

FaAE G BEAT 2R R M , SR AL SR RS2 B0 2
- Bl 2 45 5 5 25 | REGB BAR AR K 1k
ZRABINE HWEE R EZ N H ke s
¥+ A HE B R
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Fig. 1 Device for collecting ammonia
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HEE A HEBGE B 2 TR T .58 4 RIEE
W IR ARAE » A 3. 35~119. 52 mg » m % ; Ja BLAE
5 5 K (EPEREKIGEE 1K), 5 b & HEicE
R BT B — N HER G , & S H
HEBGEEAS] 275. 88~577. 28 mg » m™%, 48 6 K X
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2 Ammonia emission fluxes in basal fertilizer application
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WM g, B2 0 RYEFH TREGEHE; T8
9 RBRHAITE IRFER, 56 10 R4 Hh & HEHoE
BN BETE,IFAESE 12 RBBNE ZAEE, K
79.32~213. 24 mg » m™ %, (HiZ G BIE T4
5 REMEMNE ; ZJ5 20 HHEGE B Rr: T I%, B
Z 5 18 R4 S HEGE & 528 H 5 5 (N0O)
TBEES, UAEEM BN EE RS BREIR,
LA AITEN B HEHGE & BT ) BOR A
W E PR IR B AT LU Y, KR EHEGE &5 5t
52 10 FE R A R IR AR 5 | R A b e s HE
R B R, MERE S A 5 K, ZHE R W, 45
ik I SOK R TR, FE N RIRE 558 3 X
EAFMYMBR T, b HEGE WS T
1. 9~8.5 ;58 —KEM 5, 58 10 REHGR &
ELET 1 d #8795 1 1. 6~3. 8 £, 58 12 Ry HER
ARG IGREMEFNSE 8 RGEBIDRE T
0.5~1.7 £, BIRIRES MBI A 5
T KA S EHECE R HATEIE
THRFKFR ., HIK, 55 E A B A8 fb 4] 45 b 2 HE
OB B A —XE R, FEE S RT3 d & HE
BOE AN AR, 5 4 RIFRIBREHET 1 d W
22 CheZ 18 C, AN PBHBCA R B RIFESE 3
KA 17%~80% ; 25 —RIEWE G -1 d WIRIRIR &

R TG T8 10~12 REZFEREZRLF
R RE I, 25 Hi R S HE 2 8 T R Ik F)
Hepoigedl, FugEI iy R, IR S LR
HEREW B ETFAHLRR ., NIEIEH B 8 Fjif
RIEEORE AR A& E H HECE & —
EMZER, LI NOCUE A PLIE (N2 (Y3 IE %
i NAQEF MR R/ 150%) 3 MM A Bt
AT, R 3 T, MERAE S W 1~4 d, 3
5 7 A HE R A 34 A R PRI R B, NO. YO
HIE B HEBOE & 435128 23.93 mg + m™*, N2,
N4 B0 H HEBGE 8 NO /9 3. 150 4.1
¥ s EM BT 5 6~9 REHHGE T2 T %,
N2 N4 By 53 4 HE il &8 2 NO /4 2. 25 50
3.0 fi%;55 13~18 X, N2 N4 -7 & HEHGE &
& NO By 4.3~5.6 £%, H ALK
AR A N2 N4 I BT 3 S HEHGE 2 NO 1
2.3~3. 0 £, DR HEROE £ 6 2 it AR 5t A 3 i
MR . MFERE B B2 Mo AR i & B 1 HHE
HERE N0 H 4. 68%, N2, N4 1] 43 51| NO
1. 49 f%F0 1. 61 £%, WA 4 B LLE L, i 30
J& » B T B A B = 3 A SCHE AIGE 2R Bt
HEBCR A AR IS .

—a— N0 —&— N2 —e— N4 - - 03
& T 128 @)
= 320f . 1o B
@ -~ | T~ » g
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g 240 - g//\\ ¥ e b £
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EE 100 | \ 1 Lt
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oE = | - 1s g
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b czogs¥gsogonInec®mog
T
o O O O O OO C O OO O oo oo oo
41 Date/( H-1)
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Fig. 3 Comparison of ammonia emission fluxes in three typical basal fertilizer application
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FERERLR RS 1 R, 55— UGB AR AR H e 2
W A 55. 82~113. 84 mg * m™ 2,58 2~5 KREFF

SRS, 25 5 KW (4 mm) B0, 72 3R 35
BETRE 3 CRBORT, S 6 XA HHE
FOBESFYILLET 1 d 3T 5064 4, KA £+
B SRR B, 2 T UGEAE I
JEEE 2 X, &M B HERGE 2828 R B B
2 AMEAE , S 31. 10~59. 45 mg » m 2, 5HEfE &l
BB T 0. 4~2. 4 £5, B850 6 d 2 H B & HE
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Fig. 4 Comparison of fertilizer rate and ammonia
volatilization and accumulation rate of

ammonia in three typical basal
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DA N & HR bl 2 PR K, 27 4 RIF
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FPUXREBIREMWEHBREEESES OB R
(NOOTLREEZR ., BB NO [F&H
BAE, L N1.N2.N4 3 4 &0 58 34 Bz e
BAMBAB R T EE LS. AE 6T
AL 2 GBRES N1 B B H S HERGE 2 8
25.33 mg » m~?, N2, N4 W& ¥ B V- H0E 2
P8 N1 1.2 F5F0 1. 6 /5, R BB 5 1%
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Fig. 5 Changes of ammonia emission fluxes in different nitrogen application after cabbage top-dressing
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Fig. 6 Comparison of ammonia emission fluxes from typical nitrogen application in cabbage top-dressing
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2.2 AEERES TEHERZESHT

W 2 ATLLE W, & sk & W HE i s 2R
7.789~39. 324 kg « hm™? , 3 H i i 0 2 A 13 in
s, HA LU AR R w09 NS HUg R R K H
WA N4>N3>N6>N2>N1, {{ i A HLAE# NO
IEMEBRENE RITHERE 5.62% ~
6.78% . o, IEH i Al B P Y + A K 40
RKFEN 5. 810, EMBARERS 1746 ~70%, &
HEHHEREBRET 3.3% ~17.0%, Hit
Al ZefEE A0S R R B R R AR
X B0 EHL B R PR IEAT TS, 45 SRR
RERTHL AN WS E R B ER 0.970% ~
17.10%, O EE R PR TN 10.9%,1%

PR g R B ARG 2H k.

M2 ATEAL T BERE 15 RIBIE B B &
Hem BB P AR T AL B B X EE B Z A A
KErBEFRIFRR ISR LA S
BEZMERKEN, X—JEEH TEENE
MERER TREG B, REBA T TR LSRN
4096 LA B A7 HLAE L H B A T B 3, X 4
RWFREI R TR, S8 LS P Es
A EMEIH K BBS; 75— 7 HEE G B iR
i, ZRJE 15 em WE AR 4 A BRI ,
67 SR 0y ORI TF A BS  TT BB A2 B — S
T BE B, EHE RS A

%2 TRERBE THSEHNAE
Table 2 Ammonia emissions from different nitrogen application
MERE » BB Top application N .
b Amount of HAU Base fertilizer PR B Bt Total y ﬁfﬁn
olar zation
Treatment  nitrogen applied FH R R FHB AR HH R E HHoB R E /0
(kg + hm2) /(sg + b ) /(g + hm ) /(kg * hm2) /(kg * hm2) rate/ 7o
No 98. 70 6. 263 1. 010 0.516 7.789 5.73
N1 267. 45 12.591 3.298 1. 287 17.176 5.62
N2 323.70 14. 877 3.988 2. 088 20. 953 5.81
N3 379.95 17. 089 4.512 2. 934 24.535 5. 90
N4 436. 20 19. 269 5. 647 3.384 28. 300 6. 00
N5 548. 70 28.539 6. 601 4,184 39.324 6.78
N6 323.70 15. 234 4.185 2. 629 22.048 6.15
AR BEAIEEAR.
Note: The amount of nitrogen applied includes the amount of organic fertilizer applied.
2.3 HEFESRABEREELXENEXE
ﬁ*ﬁ 5; 1 000 000 | y=-3.228 7x*+3 303.7x+82 249
,:_:/U -
5 T 800000 |
6 F 3 FHETE I, WU A e H T P R :
Horv N4 f7= R85, 861. 8 ¢« hm* . A g
S 4= S ~ -, = 400000 |
MR E AR H B2 H#HT IS RERER 5
Hy=—3.228 T2*+ 3 303.7x+ 82 249 (R* = 2000y
0.958 1D, MEI 7 aJLIE N, BEEE R 300~ ﬁ %0 100 200 300 400 500 600

400 kg « hm™ % ;38 247 F &UIE AT AR & H 6 1y 7™
&, (R B RIEAUA S I =&, if
SmEE R, MEARN 436.2 kg » hm™?
(NDBF, HE= &N 944.7 t « hm™" , @IHFE L EH
28.3 kg » hm 2,4 AR F 548.7 kg « hm 2
(NS, HiE = ERA I, (A& 3E R B L N4
HinT 40%,

Jifi% & Amount of nitrogen applied/(kg-hm=)

7 HEFESHREXR
Fig. 7 Relationship between cabbage yield and nitrogen
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146 It B B Z

THWD

A, 5 AT 26 FIES B 5% A I A e i 3% HE B VEE R
A 1~3 d, 3 B RENE 5 + 35 0 & Hek s s it
6] BF 5 EL B AR B Bk . A AR B BY L Wi AR S R 5T
B HEATVENR 55 5 RZMEBA G Mg —14
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Abstract; The soil of open cabbage was used as material, the characteristics of soil ammonia
volatilization in different stages of cabbage were studied under its different nitrogen application
scenarios in Beijing by the means of filed in site dertermination. The results showed that, ammonia
volatilization in cabbage soil occurred mainly within 1—3 weeks after fertilization, the period of
accumulated ammonia volatilization was 18 days in basal manure after fertilization and 7 days top-
dressing. In the first 4 days after fertilization, the ammiona emission flux decreased gradually;after the
planting and irrigation, the ammonia flux of each scenario increased significantly, the first emission
peak appeared on the 5—6 days after application of base fertilizer. The peak flux of soil ammiona
emission appeared in the first day the first top-dressing; the second top-dressing was influenced by
irrigation and temperature, and the peak of ammiona emission flux appeared on the third day. Soil
ammonia emissions total amounts of cabbage under its different nitrogen application scenarios was
7.789—39. 324 kg « hm™?, With the increase of nitrogen application rate, and ammonia cumulative
discharge rate of 5. 62% —6. 78%. Appropriate application of nitrogen fertilizer could increase the yield
of cabbage,but excessive application of nitrogen fertilizer would not only increase cabbage yield, but
also increase ammonia volatilization.
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