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B E:VTREGABTARRRBA AAEAEARTR2FABA G TANLHRAAELRHHATE,
HELZAEBNLRTARRAEERAEEL YN, AEZREEXA  Z2HABAETEEFRIHHLSE
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51% , 8K FIEE 2010 463 1.2 12 bl HHp P BH
EBAUNERA L 2%, ARBRKRZK BHE
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T 2009 4£ 10 H ~ 2010 4E 6 A £ IR M
BEREFRE—GHET B THEERER
(34°18'N,108°04'E) , B ¥ M iH 5 B X , K EEHE
HIET7.8.9 =1 A, FEHREKE K 550 ~ 600 mm, i
RS24 m, EXYRE 13C, LEEBBOMmE,0~20
em TEAVEMEAFFIEBNT - AIRSEN
14.6 g/kg, W% & 34.6 mg/kg,pH 15 8.0, BB B
(P)15.7 mg/kg, A (K)189.8 mg/kg, ik &/
EaFR/MME2, BIEARE(N=46%) , B0 K it
BEER 4G (P,05216% ),
1.2 #®igit

ARRRASEE, RE 4 M FERKE
(FPO), ¥-fE 180 kg N/hm’(FP180), ZZ4E 180 kg N/
hm? (RM180) , ZfE 240 kg N/hm?( RM240) , & Fh & X
112.5 kg/hm® ;s B T 820 A N 8K 18 B + R
;&N BLHEK, FEAEE /DX AEBREIE,
HEABNXBERLEME, 3K 120 kg P,0s/hm’,
BMMEBESR 3K, 2009 4E 10 A 14 H#EF,2010
6 A 10 Hitdk,
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1.3 SEERER

EMREEH PVCERBHH R T AR
EF R, R 20 em x 20 cm x 20 cm. M JFE
YR HRRENETHE, AR 1A
20mL2% MMABMEFRL, FEMKHEILKE
PR EE, ZEBERNXZE EMERT 4K
BLAHREER K HERR BB, BURERT SR
I Y R W R R T ) T SR A T B BB RO P P
BRF. BURESS FIZAE/KIEYE S SR, % 20 mL 2% i)
BMERMAERL S, REAMRERE, FFHT
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NH; - N[kg N/(hm?-d) ] = [M/(Sx T)] x 10*
Hp MBI RBPHERUBNEERRSH
WESE MR E R (n); T N8 WK E L BE & e
W(d), BHEELXENARNPITELENEELR
B RN,

1.4 ERNEUXE

ERENLE R AREM, XNT /G 3 mm
L., XM AR E(N=46%), BAEKF K
0.1 g N/kg +. BLIKIEFEHNBERN 15 em( LHE
Z)x8.5 em(EBER)x15em(F),EXNFL 1.2
kgo

TREE6ANE AEBEAEE(CKL), RE
FRIRSIRAE (TC) , R B I B AE B HE (TD) , B B A HE
JIB(CK2) , 7 B 8 57 M AE (MC) , 0 B ¥ 7t & B (MD) ,
BUCBEER 3K, K5, B0 KTF R
BETRBSHSE TP (TC M MC); B4
BNREEEZRTHELS m BHLE REHRE

¥t REm BB T EEAZ P, HIERE
FER 10 cm(TD A1 MD) . W H & /K& HE & X
FKEBH 60% , EZ&FPM—HZ 10 cm. K 10 cm &)
WHE EHNRAEAR 15 m 29BBRONFF, ¥
BEABTEREMEFRATELER . SR
812 /et BREF 12 /BT, JEERSREE D 3 000 Ix, 6 R
TREZHN2SC,BETRERK N 15C, E%
FERRMEEERXR EESE MBS AN ERME
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Fig.1 Soil NHj; volatilization velocity before the

winter of different treatments

2.2 BREHERHELREELHE
BEELZRRING, L8 LR, B R &R ERE
K, 2ELE TS BRHLAER UM L RAER,
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Fig.2 Seil NH; volatilization velocity in and afier

turning green stage in different treatments
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Fig.3 Total soil ammonia volatilization in different treatments
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BAPHNEELZHBERHAELNMNERE
. X ERRZEEE, HEEX BN EK
AR 4L 34 % & Elovich 31 1% 58 Y= AlnX + B(A, B
RARR, X AHERSHEE), BFE P<0.01 4T
R#HAF0.98, AEXRHBENREE . BEHETF
TR, ERIMEHTHRAR A REGRMER &

EREN—IER, FEGPISO A ENEK A B
KMBERBEEEK, ZUBIERZ, R E 4 m®
/N, FP180 #1 RM180 A Lt , ZE R M9t M & T A &
MARBAKFEE.
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Table 1 Accumulation and loss of ammonia volatilization

FHRER VMK g
P03 | ¥ .
T ot ean accumulation Mean loss rate
(kg N/hm?) (%)
FEXRHERE FPO 1.5£0.1 —
SE4E 180 FP180 4.310.8 1.6+0.4
274 180 RM180 1.9+0.2 0.220.1
2% 240 RM240 2.420.7 0.420.3

E:HRE=(FALENEHE - M RLBENRER) /A
HEER,

Note : The rate of volatilized N to applied N was calculated for each treat-
ment by first subtracting the amount of NH; volatilized from the CK treatment
and then dividing by the amount of applied N.
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HMESALUEHET A MENHRAEES R
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S5t EMEUR SRR B V=AY + B, 2R K
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CTHBUIEE R R, R R R
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Fig.5 Simulation function between time and ammonia loss in and after tuming green stage
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A TREABEETHYNEELRE LS Bkt
BHPRETARSS WREZHABRET £
WA, RETHE, SN T L HANANT
M R BER BB ENRY . ZHEBEEAET
TREIER G A B K/ E K S IR
TEZHNER WEBEKNESHEN .

3.2 BESZAHENIMEREEW

ZENEBEEHT I REERIBRZEEEEM
WEBEEFIAENEWE, XFENEEELEWE L
BhEETHIREMBEMSRAEMEHT L8
BHERTR, B Denmead 18I BIE, HER
B F=K-(C-C),AP KRNEMRE, C,
REIMSSEWKE,C, RZ BELSSPEMNK
BE o X400 SR A o A B T4 B SO P B ok T
PAF R H : Co = NHs (W AR ) /10M7-V/T- 1697 | R 5
P BRI PP B R, R R AR
5rBpAPHEREANEREEX, HEHEE
FRETIESKK TREZAMNSELH, A
WREEKTEERE.

BRTRBERRESN, FEHFRP R0 EEFEE
REEEER S+ BEHR, BEE XN & TR
BERMmmELs. BEEEGNTHRER, B
KB=HEMNH, £V BB - KKRAEZHH
YR B R, AT T I 88k
SHHILE, :

RTHE—EFNEEMZRRIEZT MR E
EROEW EEH#TTENEDRR, @67
UESH EREEN 2 AN, EELEENELSH
g EAMHRE(E 1), ¥AEEN TC A HEE
RERMEATIHEE, REREEREEERNE
4K ,EBT0.92mg N/(kg+d), ZEREFTHK. &
REBR HEAL B2 (TD F1 MD) ) B 48 K 8 % 5 K i fE &b 28
EREER UHRAEERTUARBLEEES.,
S5TCHE MCUAHEEAERERE LXK, BEE
BREEHFEI4RNBMAFET -NMIHEELRS
¥, IRFT 0.28 mg N/(kg-d). i35 78 AR 4k 22 AT 1
BLOHEER BRAETEHBREEER.

EHEMTRLE R RHE, X/ CK1 1 CK2 WE
EREEDHHN0.89+0.07 mg N/kg #10.83 £0.02
mg N/kg, ERBABELE(TC)BEELEE EW
MAE 5.411.77 mg N/kg; BEGHEN 2.13
0.43 mg N/kg(MC) , 84T 60.6% . FAEH 4t #
BELZBKBETHE, DLAEHN:1.1520.1 mg
N/kg,MD 43 #7:1.31 £0.06 mg N/kg, 5 5 KL iR 5)
MEAE & TC M1 MC &b E AT 78.7% M1 38.5% ., &

RERAEEGAZME L REER AU R ATEE,
RIEH WA LRIG K% BT R4 8+ R
R, AE D RERTFHA LRSI, ESET#
BIRRZAEAZE T RO EA . FEEE
WD R R AR P B R R RLE Yo AR A
FRETHRAENRRGRE, MEH T LROERE
R MpREBARERENHNTESBARKSWY
BRI RE L RPERERWAK, E it
ERBOMEEREDFRIETE.
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JRE 5 CK2 : B BEA i AE « MC. . 8 B 412 0 i S 5 MDD - 80 O 5 1 21 A

Note: CK1: Control treatment; TC: Traditional fertilization; TD: Deep
placement of fertilizer; CK2: Control treatment with plastic film mulching;
MC: Traditional fertilization with plastic film mulching; MD: Deep placement
of fertilizer with plastic film mulching
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Fig.6 Dynamics of soil ammonia volatilization

in lab simulation experiment
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The dynamics of ammonia volatilization in winter wheat field with
furrow planting system and ridge with plastic film mulching

SHANGGUAN Yu-xian, SHI Ri-peng, HAN Kun, WANG Lin-quan
( College of Resources and Environment, Northwest A & F University , Yangling, Shaanxi 712100, China)

Abstract: To study the effects of furrow planting system and ridge with plastic film mulching (FPRFM) on soil am-
monia volatilization in winter wheat field, the trial was conducted in October of 2009 ~ June of 2010. A laboratory simu-
lation experiment was also made to investigate the effects of plastic film mulching and deep a;pplication of N on ammonia
volatilization. The ammonia was collected with airproof chambers made with PVC in filed. NH; was absorbed by boric
acid (concentration 2% ) loaded in culture dish in the chambers, and then titrated with dilution H,SO, in the lab. The
volatilization amount in the plots with FPRFM under the N application rate 180 kg/hm’ ( RM180) and 240 kg/hm’
(RM240) were 1.9 0.2 kg N/hm? and 2.4 £ 0.7 kg N/hm’ separately, and the amount of conventional practice with
nitrogen application rate 180 kg/hm’ (FP180) was 4.3 + 0.8 kg N/ hm®. Compared to the conventional flat planting
(FP) system, the FPRFM could reduce volatilization amount by 56.3% and 43% , and N loss rate dropped from 1.6%
of conventional practice to 0.2% ~0.4% of FPRFM. It was implied that soil ammonia volatilization mainly occurred in
the first month after seeding, and had a great drop after turning green stage. The simulation results indicated that ammo-
nia accumulation loss complied with Elo;'ich dynamic equation before the winter, and linear equation after turning green
stage. Laboratory simulation experiment showed that deep application of N fertilizer had more effects than plastic film
mulch on limiting ammonia volatilization .

Keywords: ammonia volatilization; nitrogen; FPRFM; winter wheat



