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Abstract; In situ experiments combined with venting method were conducted to study the effects of different fertilization
patterns on ammonia volatilization from soil in the growth season of summer maize. The results showed that the NH,
volatilization rate of treatment of single fertilizer and treatment of wheat straw plus fertilizer had one peak and it first
increased and then decreased after application of fertilizer. This trend behaved accordant with the change of earth
temperature during the daytime. Ammonia volatilization occurred primarily during the daytime and the peak volatilization
appeared between 11:00 — 13:00 each day. The high speed of volatilization continued for only a short period. Whether
treated with single fertilizer or with wheat straw plus fertilizer, the NH, volatilization rate peaked, and then rapidly
decreased. The accumulative ammonia volatilization of the first 7 days accounted for 88.57% ~96.72% . Compared with
single fertilizer, wheat straw plus fertilizer reduced the total rate of accumulative ammonia volatilization significantly, which
was 4.06 ~8.25 kg-hm ? less in treatment of wheat straw plus fertilizer, and its loss rate reduced 0.37% ~1.17%. More
N fertilizer was demanded after period of flare opening of summer maize, and high field water capacity could weaken loss of
ammonia volatilization. The results also indicated that increasing rate of N fertilizer at the rapid growth stage and assuring
the optimal proportion of wheat straw to N fertilzier could reduce NH, volatilization and was an effective approach to increase

nitrogen use efficiency.
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RAEEMYAEREELEPREENLEZ " AR KEHA SRR TR, HEEE 2R
il P B R A R DA R P 5 B A B, o A R BRI B R B R B R AT e R R . Mk
B —EHRERL S ER M RN P EME A . KEOPI RS, REL B REKF AR A 20% ~
40% 2, KA RE AT AE A B BOKFREE , A A0 A0 Bl U8 F R %, T L R = AR V5 e
Hrp, Z# k& (ammonia volatilization) 2 H R R WEERRZ —, 2 FiEA L EFHEIE, 1% ~47% ZiE
RHAKRT,

UEILH4ESRE PSS 56 H JE] 3R R BT IR AR £, M s EEA A MR K
TR AR Gk AR B VR P, (B ELSR B R R I8 K IR, 2238 T R B AR 8 KR i S A Sh 25 BF 5%, 8
R PRETER EEAR E ok B, R PCE B R B R E S AT, B T E KRB R E .
BTk ARG SHETRZ, REEREAEERY  BERNHHERRSMETHEEY "  BRAGWIIR T
S et R IR SRR R A R SRR R, R R R R R, H S
NI EET T B —HERRE S AR, B R RIARRLE B A T R A £ RIS 14

S TFREFFIE AR B M i IR 53 P R B A A RE P o R ARl % 3k i B 5K
FEHEARBITEE, ZBAESRL™  RENEERVIMRENR, BFRFFEHEREA™ . EHELEER
M A= F R B R , B AT I H 2 Bei H LA B Sm B WAL , SBCRAIER IR M A =R LT, ZAERF]
FIRH—BEARE, RRERE LKA AZRE T o NE RSB BNV FH X BB
BRI BTk KFH RN E 3 pH 508, SEGH TR Rt I 2 8o E Y . Fit, 7EHE
PR E = X Rt SR RE A T 2EARE LA R AAEENATERE . AR
Xof FE YV R M X /INFZ | FORFEAE ] BE T AN A AR AR =0 B F KA 22745 H ] - 3R 4% & 10 2R AR P s v s
11 T JRAIRESE , DA T izt X SR B AE 25 14 T I EIER R FHE , i b A R k% , 18 5 ZUEFI ARk
RN HE FARME R SRR FAKE
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1.1 AT aEsl

R T 2003 ~2004 AFE7E LR AR K 2% F KRB el 50 64T , A T B e TR b X, J& T F 1 I B2 1R 7
KEGHEFERSEX, 2EERETEREZ(6 ~10 A4) , FFHERER 700 mm 24, FHSEHR 11 ~ 15
T, R FEERREFMETRNLNE/ BERSME, S R, A H btk 5 . pH {8 6. 15,
AE1.25 g-em ™ BFLBREE 48.5% , AR S E 11.74 g-kg ', 2 A EE0.91 g- kg A ASE 53.5
mg-kg ™, HAKHP (K) & 54.8 mg-kg ™', HAHE(P) A& 32.6 mg-kg ',

1.2 Amikit

R AR B FoRE 8. 50,6 A 16 H#EF,10 A 2 Bk, ik 5 A3, 2510 : HS(FH# 7
500 + N 414 kg /hm”) .LS(Z#% 7 500 + N 174 kg /hm*) \HU(N 480 + P,0,6 + K,0 5 4.75 kg /hm’) \LU(N
240 + P,056 + K,0 54.75 kg /hm’) .CK(0 kg /hm?) ., 4b3 HS 5 HU A ZBRABRAME LH IS 5
LU WARBAEEAMSE,HS LS HU LU Mitsh Si B R4S, ZR A (N) B (P) B (K) S &4 518
0.88% .0.08% #10.73% , & B SRNERHRFP 25 0 IRER (& N 46% ) , i BEFRES (5 P05 12% ) AR ERSR (&
K,0 50% )., b3 3 WEE, 3 15 ~/PX, BEVLHED, B/NXFHE 6 47 £ oK, BRIE 25em, %5 B 60 000
B +hm ™%,

REA A Z RS AT RIAA 1, BEIE SR AETERE AP BRI T , ZUEHE 4:6 L5351 F 6 A 16 H (FAE) |
7 A 15 B GBAE) FATRIFFAMA B 10em, #&FUE (6 A 19 B) K/KHERE 1 %K, MK & 630 m™>hm 2,
HEAFHA TR, w3 A kAT
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ﬁ%%(f%%%)[4l7]iﬁyﬁmm%ﬁff—g%%ﬁ il le—2cm
(F D) mRAZHE TR R, AR 15 om, 12 S —

em, WELFEHRSBIETIREREL N 2 em B2 N 16
cm [ IYSIR DL 15 ml fFBEER H M (50 ml BEER
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BRI P, TR MBI Sem, LRSS
ETREAR

TR R R R TS 124 RIFHR  7E 4 /N X
BIARRIALE, Bl E 3 MEREEMREE, KH B R R R R
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Bl 1 W, BB KB E R, TR T — O ik, SERBCT YA R, B
500 ml BRHE B 1 mol/L KCI ¥ ¥ 300 ml, #5548 58 28 FHH Ik | h, W EREBNESASE. $
1R, BRBE 1RGS2 ~3 8,82 ~3 dBURE 1 IR, LUGBUEEIFGRTRER 2 7 d, B 2 WA B &3 & bk

K P RVRE B 7 , FHERR AR FSE ARG 1055 2 K, A 7:00 FFI&, 2 19:00 Xf HS \HU F-/4b 2 f FH ] -+ 49845
¥ R AT RE , R 2h MRE 1 1K ; [RIBFZE BN AL B R /N X 4% BR X M 4k o0 A 4 R 5 iR, 38 T
FKELIET S om, 5 HE] L1 &3 R E R0 0% HERE LR E

FA%E % (NH,-N, kg/ (hm®+d) ) AR :NH,-N = [M/(A-D) ] x 10 72 Horh M il Sk 38 BV 154
YR R (NH,-N, mg) ;A HHiRE B M E R (m?) ;D NEURESEMR AR E , R A 1d 5 1h S 14
WS B ER BB
1.3.2 it mgsRge it

BSRABRBET - 4CRRKAERAE, S % e a e SR E, B 1d W5E 130 g
R H Excel \DPS M3k (41758115317 o
2 ER545H
2.1 ERIEJE ARG AR F ) A R HR B S8 L

M 2 AT LA Y, SRR , P 1] s % R 3R MRS 45 1 R(6 A 16 B) , & Ab BN & %
RHERECIKFE, H0.58 ~9.41 kghm >d ', LbFHZ [A]FE BN : HU > HS > LU > LS > CK; I )5 H A , &4
HEADFRER 2 R K HFRIEIRIA 2. 14 ~4.61 kg-hm > d ™', HAEALHE HU HS #4835 &3R5 T3 MAKA
FEARER LU LS, FEFF48 H ECHE I AL BE HS LS YEIE & R4 B/ TFX0 5 B A A B8 HU LU, 422
FH7 K6 A 22 B) I, ARLBE/DNOESE ZERC TR EER, AT 0.03~0.13 kg+hm >d ™',
2.2 BHEJE AN G AR K ) S R R M B A AR AL

FARKBINOH(7 A 15 B)BIE)E, HIE 3885 &k B3 B2 ARGt fE g A —2(E 3) .
AT/ NX B R RIS B55 1 R (7 H 15 B ) AFIHAAE 0.31 ~7.53 kg -hm ™ >d ™', kb B> [A]
FIF HU > HS > LU > LS > CK, ¥ 3 /N FHE it A J5 B &3 & Fe o KBRS i AR J5 58 2 R FER, RER
BEARFEIEIL 2. 11 ~4.89 kg-hm >d ™', FHFEFHEHNE 3d, 55 6 RAMHEKNEIE L ERERIBEAL, EE
WA E T X ST G K R E T R R R X, BH 7T R A 21 B)E, SAH/NK KRR E
RESARHAR /AT 0.01 ~0.06 kg-hm‘z-d‘lo
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Fig. 3  Changes of NH; volatilization after fertilizer application at

Fig. 2 Changes of NH; volatilization after application of fertilizer at

planting
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M 4 7] LUE B, HFp AR R ARG & AL 2R ) B
R BRI NG EHE R E M —BUH K/PIEF : HU
>HS > LU > LS > CK; Jy 2 i 45 R B, & AL #i ) 2=
S¥RBE HU LU ) B EELR BN B E R TXM
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HERE0.64 ~11.40 kg-hm ? KA BKF LS. LU &
JEJE ) Bt & 3% & & i Fh IR 5 i s 2> & (2. 543
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HU (/0 & (4.38 kg -hm >F14.49 kg-hm?)

T A3 2 R P R — SRR T 3 IR 5k
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AR 2T AEALFE R B AT} & 45 K 1k B B &35 & 154

side-dressing

R R (kgN-hm™)

Accumulation of NHj; volatilization

o

r BOHS BLS BHU SLU OCK
S S
b5 B

ol [ :
B
- -

i = |
e B

Sowing fertilization Dressing fertilization

B4 RIFRERS AR H i 3 R R B RS

Fig. 4

Effects of different fertilization mode on accumulation of
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ANEIFRFERZERIL0.01 FEI/KFE  The letters indicate difference
at 0.01 level

KB A SR MEARA R 22 ERAGE ) BHEIE R IR B S X B MR R ) H R B IR R R R
iE FZBIEMG B AT T IR 3 ) BT R RS R B S EIER AR, R BN, S B EHER G
PRBESHARGBESHN BT EELEEFEL B, S8 AK/NERIN:HU >HS > LU > LS,HS IS HU LU
KPR B IR BRI R 5K 3.99% 4.786% 5.16% .5.15% ,

BB ) BT R RS R BEZ RN B E , R A EKE HS HU i B8 R F 8K & L i
B A B /K LS LU 43517 8.22.12. 41 kg-hm ~* ;HS LS ) B4 K 46t 5k B Hud v it /7K 7 i HU LU
AR/ 8.25 4. 06 kg -hm 2, HS.LS MEIE R SR EZLF HU LU b3, 43 51/N 1.17% 0.37% , &
TR R/KF HS \HU W& Z KR GHERARKF LS. LU HEFARE,
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L, RIS MR A A R A — B B (8] Sa) o 7:00 ~9:00, HS HU ) [H 8] -3 R 45 K @ AR 4
B, A B 2 () 2 S AN 5 Mo S, 3 4% I b Y S W v T3 3, HU i P[] S 42 A i 43 oo i BE R T
HS, H " E K2 (EZ#iE K;11:00 ~ 13:00, HS \HU K FH [] 1 3 45 K F IR (K, J5 & LR & & 0. 057
kg -hm ™*h ™", W05, HU f H 8] 39 034 % R [ , Th7 HS f9 U 2818 F %, 15:00)5 , HS \HU 4 H ] £ 3%
BIER BRI T AT 5, B HS i B[] L3R & 4 R m R T HU 8,

F1 TEEEEAHELIHZ2TSERREIENSERREAZNTESH
Table 1 Analysis results by ANOVA for the pure NH, volatilization loss and NH; volatilization losing rate of different fertilization mode

BRI

K F Factors EE*% Type III sum F H1 Lk F
Variance source df Mean square
of squares
i1 Sus Rl o il , 446.0169 3 148.6723 7961.054*
Accumulative pure NH; volatilization loss ~ Between-treatments variance
AL . 0. 1494 8 0.0187
Inter-treatment variance
{‘—j‘ﬂﬁﬁi . 446.1663 11
Population variance
HHERIR R Aib 3 R
NHj; volatilization losing rate of N Between-treatments variance 8.7218 3 2.9073 43.007
e . 0.5408 8 0.0676
Inter-treatment variance
B 9.2626 11

Population variance

BAESEEE 2 K, HS \HU K H 8] 13 &4 K 3 R iR % S Fh AL 5 A< H8 R (& 5 b) o 7:00 ~
15:00, HU ) H [A] 13 235 2R BT HS #9,15:00 J5, “FZRAK

EUASET1 B S5 X 7 o B g P ] - 9 R 6 R AT 2 B, JBAE 5 HS \HU Ah 2 f) FH 1] - SR 4% 2 i R
AR T REFALSE B , 33 -5 80 T 0B 9 A 5 30 P R ) RS R s R A (A e R R B 22 i — 3
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Fig. 5 Relationship between NH; volatilization and temperature in surface soil after fertilizer application at planting (a) and side-dressing (b)

3 itig
HEBPREREEEMRE X, NEZWREHAEH, EMSERE ERE —FEZENMHEE
AP A e R AR A 8 RS AR B % MR &, SO0 P45 C/N A BRI E R R % AR
1o BBt P A TR, 2R 24 2 ) R R SRA N 36.39% 207 KR AR S FERBE b, T B & 2 RUIE IR 25 O B4
PRI UL, X 28 VA Dt X T 38 B T R R R AT I T, B R EE WA I R B o A% R &
B G AT BRI, BT T B S 55 R34 F RO AL AR (R e AR AR X% B 0K H (] 3R 4 2 i o
BrRGREN, BEEEMEREERNEEEREZ " ARBANT , B ERBFEEE 5K
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I\ O BB LS , Bt f AT S5 A5 AT O e fL AR Y FE () 22048 & T S 38 R I el IR 30 5 10 B ™ e 8 9 e 0
ZHBALE 11:00 ~ 13:00, 31X -5 (K H [H] iR A LS AR A — 30 . B ERMAEE R A E 2, H H iR
22 ~35C , Toit 2 Bt AL IE B A% AT I BCHE AL RE , #9283 RUIE HE A B 24 5% L P ) 4 8 o R B Sk Ak 75
18, o5 W TGE AR, BAF & m e S i A58, BT 7d M BH R R B 5 MIER B 88.57% ~96.72% ;7
~8d J& , AN AR R A A 2 R BTGB BB 25 5 5 X BB I 4L 1O R IR 5 A2 1 PR 70 B2 R K FH i) - 38 9
KA, S3 NH, -N W BE s TH i, B3 & 0 78 B AR 40l ; 24 4R, B K ] 8 oh i Ak o A B
(18% ~22% %4 ) WARHE T EFE L™ . RNHFF &I, 76 700 R 18:00 J5 , B F K M 8] &5 & 3 R IR
&, H L, /] AHERHA N R ERBE B EEE R EBEEEE R,

5 AL IEAR He , REFTE H G HE AL AR AT B35 B R G , — REE AR RSSESRMT S '
FUK T RS AT HE TG A A i Y i) 09 SR B S/ T B MG AL BB A B 10, ) 2 ) e B 2 HL T & 75 0. 057
kg hm *h ™' TRIEE FOREKYIN, FEFHE BRI R B R EERER S BIHEE LA BB/ TH
WAL AL ER B, BT 1 BRI R I A BE G H W 4. 06 ~8.25 kg -hm 2, HA 5 K 5 5 0] B ZK B/
0.37% ~1.17% . BFR/NERFARFERBA L, BE T LEAE, AT A T HRaILBRE ™ b 2
SRR G Bk ,— 75 T 5 MR B R R WE B TR 2 80 T AT UK RN R 2 TIRA R, 5 — i, B FFE
HRE T HE 30K 058, SRR NH, -N BRI T 2205 ME 15 & 3 R ; [ i, 75 4T
T FH Wt A A B R VR A R R, (R SO e 3 3 , T E W 7E M B LR I AR P i RHLRUR B HLA,
A] BRI R R AT D B R B — RS,

Rl & B, BAR W DB AR 2 45 TR IE &, W ARG 50 a8 2 0k B A B3 /) THaf it G
9, L B AR L TR A, sl WA O 38 AR AT DB B R . — 0 TS5 & A5 R0 Y IA] -+ 3R I % R 5 bR )
KRBT, KB ARG , 42 fRE T , 6 1) ek B, MR 7 WA NH, -N YR ™ e —58
TREE MM TEER; “RAWIOHEREERERETER, FERFRSES, WU IE R R 85 5
PRU2T PRI 39 b B R M R TR A, S8 T RIE R . B, 7 E E R KWW OB EME R, I K
B BR/K , AT A ol > B R R o

FERAEMHEEEBERHAHDES FREAEY, iiEHE LBV EERGRAERER TREN, A
THERBIEE MR RHZRA K, B 240 480kg -hm *FALKI R E LR HIN 5.15% 5. 16% ; 757734 H
il Py SRAE 08 o, G R R K B K (HRIE R R RN o X UEBATEAR RIS T , B R MERIHAR
AERL A M B REF FIROR , 4% R0 2k 8 mT 5 4 1 b S Bt A RUIE 45155, 408 OB 55 1 8 38 B B 3 RS AT
H5RERLE, EREAZRFARENEERR,

(AR BHR , B TR 2 X b T & R T REFF 7 — 8 BB RS PR A, 36 Kok & Ay oot T R A 7T o e
REERBOERZ " T EERKRmII 085K K, 5 FE S A R e B, T8 Bh % b 25
TR IE R AT 2 T RTST
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