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Abstract: Ammonia volatilization loss of nitrogenous fertilizers in Grey Desert soil Field of Xinjiang were monitored in situ
by the method of phosphoric acid and glycerol-sponge venting chamber. Ammonia volatilization loss Characteristics were
measured under different fertilization-cropping systems in the oasis of Xingjiang. The fertilizer treatments were CK ( without
fertilizer) , N alone, N+ P, N+ P + K, N + P + K + M1 ( M1- manure at increased application rate) , N + P + K + M2
(manure at normal application rate), and N + P + K + S ( S-plant residue returned to field). The obtained results are
summarized as follows: (1) In the long-term spring wheat cropping system, with a typical fertilization mode of “field
ploughed deeply after basal fertilizer application and irrigation conducted immediately after topdressing application”
ammonia volatilization loss was 0.27 —2.48kg hm ~* with the N fertilizer application rates of 84.97 —241.5kg-hm  and
the loss represented 0.39% — 1.23% of the total applied fertilizer N, The ammonia volatilization loss from basal fertilizers
was higher than that from topdressing. (2) At the same N rate, the accumulated N loss by ammonia volatilization was 1.02,
0.94,1.99, and 2.44 kg-hm *, respectively for N, N+P, N+ K, and N + P + K treatment and significantly correlated
with available K in the soils (r =0.951, P <0.05, n=4). (3) the accumulated volatilization N loss was 1.40, 1.04,
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and 1.58 kg-hm ?, respectively for the N+P+K + M1, N+P +K + M2, and N + P + K + S treatment and significantly
correlated with N fertilizer rate (r =0.581, P <0.05, n =18). These results indicate that ammonia volatilization loss from
N fertilizers was not the major pathway of N losses under the current dominant cropping system ( spring wheat). The
differences in volatilization N loss in the green belt of Xinjiang are mainly caused by various combinations of organic and

inorganic fertilizers, which change soil properties in the long run.

Key Words: ammonia volatilization; long-term field experiment; nitrogen use efficiency; in situ monitoring

BELZRREBRWEZRRE, HX R A =L 530 S IR E SRR A E S AMTTAR,
AFER MY A 2 XIHEEAR R | 3R FEAE ik SEAERC L 5HEAE & VIR K EREMER N EIELTE
RRRRERIN o A R A 25 X R 3E & 522 BRAE , 7T A ol S 4 7 280 P 4 B 8 i 2 w85 SR MBS A R 2
FEHLAKE , [RIETt g PPl IR R AE DR IR AR . X FREJL T RERREE LR, BRTE N
WERZHWREITFRLNE/ BERRIERR, RERER, ZERANLZIELRRELEN0.6% ~
35.9% %, FrEEMAL PIRE T RHLIX , 135 pH fHZ7E 8.0 L b BRERES S B 8.0% ~23% ,J& JLAU ) F1 K
P 398 s FE T 150 ~350mm , R0V J& T Al , A8kt m ALK, K 3R ENUMAL R o EAERFSE %
B, BB SN T REFI R 28.2% ~53.5% 77" . A% A N° R EREE7E H R X R 4 1 TR &
B, ZEHTEE 3 AP HIE b SASIRRIR 26.8% ~70.0% ,F-347.1% 7, (G5 H a3 X 220800 s, A g
BEHLNKHAEL FTEBAR. BEHZXERR BHRZEZ AR EERIER D, KK+ ZHAHT
EFe B 5, F TR R L AU 1L FTF R R e AU A9 R R R, A 50 U7 hm? RIS &
Bl 3%, HEKEL A MR T8 RS ERSIR X ER Ar=RR. REEMiRmIFREREH,
KA RIAERHE 45 51 2 ECHEA HUIE , BE B B ks s B v R O o AR SCRFIBERR H - XUZ M 4@ S
(AT REIFRESEE) ™, 0 5788 R+ 38 S5 IR 25 K 8 8 Ak e B /N Rl i R AR &35 & it
A7 H BRI, BRTAS FAEARHEC b DA R A B3R R AERHEE BE T 3t A X AR &3 &, R T8
X 2R A A 2R 842, 3 0 R A A =36, PRAG BT 88 X a4 2 S 1R LA B8 .

1 #REFE
1.1 RB A

TRIHAL T 38 8 AT LAJE 22km FTEEAR MV B # B % T IR 45-A 1A 3 (N :43°05'26"  E : 87°4645") |
Mk 600 m, J& T 22 T RITE MW, i 3a FHFEKE 310 mm, FEEPES ~8 A FHELRE
2570mm, FEHIR 7. 7°C , AEH H FREEL 2594h, TEREH 156d ., 1 398E 5 45 040 8 ORI, B R+ +
Ferp AL KBS 1, TR SRR B X B A S A AR R

R 9 b, FAS/NX TEFL 468 m® (15.5 m x30.2 m) JifF X AHS], FMFEER ., R 1990 47
I, RSB E KRB /NE (BAA/NE) o 9 AT 470 (1) Xt B (FP AR AHEAE, CK) L (2) MEEE (N) |
(3) HERBEAE (NP) L (4) HEZ B AR (NK) (5) Ma 47 IE (PK) | (6) i B 4FAE (NPK) | (7) Ha R B4R HE + A L
e & (NPKM1) | (8) i AR ILIE + AHUIEH & (NPKM2) | (9) iE AR LIE + F5FFi8 H (NPKS) . BAKjE
JEERZER 1, HA, FIERIKRE (N% ,46% ) , BEE 0 E 3 BEERES (P,0,,44% ) , B AE I B R ¥F (K, 0,50% ) o
BEHAEREZE , BAEKE KA B, #FHE H2 SREYBGR G 23k @i, 5517 iR A i
FE/INIX 398 B AL MR L3R 2.

1.2 HERE

2006 4E3 AFE 7 AF/NEFMERE, % CK.N.NP . NK NPK NPKM1 NPKM2 . NPKS £ 8 Fh4b3 , %f 3
REFIE B FAE B4 R AFE ST IR AL 3 H 25 H K 60% FAE 2580 AR5 MUt 3% , MU B FE AR
JEHER . 5 A 19 B, EH/NERTHIBAFIR 40% AN, Uk G H#EK . K%k e EER, &/ X% —
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WEKE. 245 T4H20H,5H19H,6 410 H,7 A3 H¥EK,#EAKED 900 ~1050 m™hm ™, F A F 0
7K 3600 ~4200 m® hm %,

Table 1 The design of flong-term located experiment

®1 KYEMCRARZIT (kg-hm?)

AbPH Treatments 2£3% Sheep manure FEFFE H Retuning straw N P,0s K,0
CK 0 7 no 0 0 0
N 0 & 241.5 0 0
NP 0 5 241.5 138
NK 0 5 241.5 0 56.25
PK 0 5 0 138 56.25
NPK 0 5 241.5 138 56.25
NPKM1 45000 5 151.8 90.39 17.25
NPKM2 30000 i 84.9 51.41 11.25
NPKS 0 J& yes 216.7 116.61 47.25
F2 2006 F£RWETRE LR (0 ~20cm) T B 4FE
Table 2 Chemical properties of soils before experiment in 2006
SR B pH . gcl'S) ﬁ%ﬁ Téﬁ £ Wﬁ@ﬁ &ﬁﬁ? iﬁﬁiﬂ’ AHE .
Treatments (H,01:1) ,01: . M. otal N Total P Available N Available P Available K Bulk density
(mseem™')  (g'ke™')  (g'ks™')  (g'kg™')  (mgkg™') (mgkgT') (mgrkgT')  (grem™?)
CK 8.24a 0.25d 14.45¢ 0.79¢d 0.80d 53.90e 3.64de 100.09d 1.7¢
N 7.9¢ 0.35b 15.21¢ 0.88cd 1.00cd 58.45d 2.32e¢ 116.63d 1.74bc
NP 8.09bc 0.24d 16.42¢ 0.88cd 1. 11bed 69. 84c¢ 11.1cd 92.99¢ 1.94a
NK 8.08bc 0.25d 14.89¢ 0.85¢cd 1.02¢d 60.73d 3.42de 155.05¢ 1.82b
NPK 8.06¢ 0.27¢ 14.23¢ 0.97¢ 1.39ab 60.73d 13.51c¢ 160.96¢ 1.50d
NPKM1 8.12b 0.38a 34.57a 1.75a 1.69a 131.33a 76.01a 329.39a 1.65¢
NPKM2 8.08bc 0.27¢ 21.67b 1.47b 1.28bc 109.32b 32.13b 258.47b 1.48d
NPKS 7.97d 0.27¢ 13.47¢ 0.71d 1.08cd 66.81c¢ 11. 1cde 122.54d 1.74bc

(1) 4 2002 4E W3R/ 54 Bulk density analyzed from 20025 (2) $UELE /S [ /NG 3R A [l jte JIE b B ] 2 53 488 34 (P < 0. 05)

Small letters indicated significant differences between fertilization treatments at P <0. 05 respectively

1.3 G35 e T ) S o7 s

FHERMERABSE " o FANE 1Sem, B 20em PVC & FHl . WERNKRA 1Sml BEER H 5 i
(50ml B%MR + 40ml N=PF, €A % IL) P4 ()& 2em \ HA2 16cm) BT PVC B, TR IE K 8cm,
IR 45 TUHAR 2 i

RIERIE FHAEE JRI R, A/ DA R B E 6 MEMPSEE, W H 10:00 Buke . BURRRS, B
TR, EE A R SR A S DA, B ; R b —SRIZ S SRR H A . BRI T
Y17 L B K B K BT B IR H il 1 W BURE S S S PR B AR B, JF 8 T — UK H [ IR

BT g2y R B 2 5 , 4 300ml YREES 1.0 mol - L™ ¥ KCL YWY 4 ~6 YN AR D4%rh R B HF EAS
IR, IEER W L M E R IBB P SR HILES 1A, BRI 1 K5 2 ~3 A, B R &
HELZD, 52 ~3d B 1 K, EEARMBEEER S R—Z00 1k, AWK A LN T 23d, 618
T 9d,
1.4 FdEitHEMgEt

H T AR R L B R R NH, Nl k- (hm™d) '] = [M + (AxD) '] x 107, Heh M Jyi@
SEHEARE TR AR E (NH,-N, mg) ;A e BB BE R (m®) ;D o8 0% L3k 1 i 8]
(d)o
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B HTSEHE L DPS v10. 15 BRfk3AT
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2.1 A[RIEAE T BE T AL R & R AR

ME 1 AE A R B R R A A 35— B, TH iR B DR & R R A g e, B ek [ B HEE, 72 3
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Fig.1 Patterns of NH; volatilization rate after basal application

B 1R 2 BFT R, IR 5 R B A A B IR AR A R A IE I B AR, AR R h 144.9
kg+hm “f{) N NP NK NKP % 4 MEARALHE , AT % B M A/MIRF 7 NPK > NK > N > NP, J5 244 &
7, B NP N 2 [0 AR KB BEKFAh, AL > 622 R 35k BEKF (B 2) s BIER RS T s
BIAF| B EMRAKF((r=0.9534,P <0.05,n=4) , 763X 4 MAEHEAp K3 5] 5t AR BC B %o S0 R sl A 2
BERERMEERRF, HERAESHH 91.08.50. 94 ,130. 02 kg-hm ) 3 4~A HLAELLHE NPKM1,NPKM2 |
NPKS &% & & 5B A A B RIEA %, HiAFI2E S48 B E K (r=0.5935,P <0.01,n =18) , BLHAZEA
RIMEAR SR , G4 & B IR B BB BT T B3 3 ANARHE AR, BUR K IR R AR S + e R R 5, —
IR A E R BEKTE , HSHARERMILER/N, RFELES TESERAR KR,
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Fig.2 Cumulative Ammonia volatilization after after basal application of urea
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FEWS M i 23d P9, CK N NP NK ,NPK ,NPKM1 ,NPKM2 7l NPKS % 8 />ib B8 -+ 3¢ i) R4 & - 3 R AE
8.00 ~97 g-hm‘z-d‘lzrﬁj;%ﬁﬁﬁﬁ%%ﬁ%ﬂﬂg 0.194.0.874.0.770.1.778.2.236.1.238 .0.882.1. 441
kg-hm 2, B CK Zb3EAN, HAy 7 AN Ab A & B E 515 BB E 19 0. 60% 0. 53% \1.23% 1.54% .
1.36% \1.73% 1. 11% , DA bor#r eI, ZERE % & 40 K H IR, 25 2= HERHAC b AR A A [] it AL T be X 4 3%
RN LZRAFAEEZELESF BENEZFRA,

2.2 A[FEHEAEHE T B RS Z R RHIE

LRI AR H A, 38 AT ARE R R SR A R4, A 5~ 7d. B CK N NP NK 4b 3 23 52 F R 3 2241,
NPK ,NPKM1 NPKM2 Fil NPKS 4b3¥20 55 EFHE T M #d #. 2EARIH , UIRAE b8 IE & & 18 5k B A
/N, FEF N ARHEGS D BRI, B#EKER 1050 m™hm 2 3K, HEKEHR G SLAIBA R IKSEE, BT+
B pH (655, BT AERHAMRZE K 5 A Pl & i 72 (B 2B K 2 T 8, IR 5 B IR R S AR 25 1
K FB A LIRIRE ; RIS E AT , S8 TR BE AR, &3 R BEZ FEAR

HHFEEA R N NP NK.NPK 4 A~ib 3, HaEiE £ BFE N NK > NPK > NP > N(3K3), EEES,
AR ZHEN > NP, M7EBAELIEF R NP > N, J5F 2l AR, NP B 2R R R 5 2 E T # R
IR A R0 , B BRSO K AR f5 (5 A 1 L3RR 5 pH B BT T R, R BUR M M IR R 245 KRG B e
WL AGEMRE . RE SREBIEEMAERRER X CAMRE™ . NPKM1 NPKM2 NPKS 3 NG HLAE LB (Y
BIER xR S5EIEE N BEARTX, SEESIEA—3,

£33 KREIRPECRBEBRERER

Table 3 Ammonia volatilization from gray soil after top dressing of urea

e Eﬁﬁﬁ ﬁkﬁ$ HRRHER H BLREL AP Bk
Treatment Fertilization rate Maximum flux Maximum flux time Amount of loss Loss rate
(kg hm~?) (g-hm~2d"") (d) (kg hm~?) (%)
CK 0 33 1 0.078 -
N 96.6 68 1 0.143 0.15
NP 96.6 73 1 0.174 0.18
NK 96.6 65 1 0.210 0.22
NPK 96.6 84 3 0.201 0.21
NPKM1 60.7 59 2 0.166 0.27
NPKM2 33.9 44 3 0.159 0.47
NPKS 86.7 47 2 0.142 0.16
3 g

PN SER S LKA RN EERNEZR R, FEE I PR 2 RN S B R SR
EFE MRS, FERFESE TR, MEAL 5 135 Gk T4 mT BB (3040 R R BURLAS 6B /KA, 2D B R - 38K 41
AR PR R KA, 3 in H 48k R 2 (0 ~Sem, N [R]) SR B FIRE, lEZ LK R E R M. WA
= R NPT WA RIS . SR R, BRI R, FE b T LI E R %, A
FTERERRZKBELR; BEGHER, BMEHNIREARERE FHEKTERHALBRE, [E LK. £H
M AR % IR, TR SRR K, S RIEE MR BN B EIE L, AR B IR R & B 2

ERT SRS T HE ZEEE R AERPHGED ™ EX TEER BT N SRR AR kK
B, BENHA B BEMRANN, BIEEHE R A KT AR K EERETY,
FEARIS X3, , RV A 0 LR ) A R 1 3, (HR R A iR 06 b 9 & E 0 8 B4 %A B o FUEEA &K
2% JEERBET ZMHEA R AR EERBR W ELEYR? E4 50 4 8 Sk M [R5, 78 CK. N NP,
NPK NPKM1 \NPKS % 6 &b 3 5 B 2 P %5 6] Bk el 5 i i <ok Sl e B A &, B CK 4b, B £ 4k it R
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B 1.27% ~3.77% , BIRGE R Wl LS5 R WA = , (BB BARTE ] , ik B 06 25 SR 2 500 H JB) L SE 1 A Y o
kB RAF RIS R, #E 2006 4E9 H 8 HE| 10 H 19 B, AR & N 240kg - hm ~* 7K, 764 SCIA T #5513
X (1mx2m)BEETEM.5.10.20cm % 4 AR [FEAL G AL, B FE S5, IR 5 K B A FERET EiE R
AT, 2B 10em F1 20em LR, EHE K AR 5K € A B A BR 2L, 7ZERG B S5 10 ~ 15d, BHER
FEARGER R Sem WRHEAL I, Z FEW I LK, BER —EREIMIE)S 40d £, ERER, R
i Sem ¥ . 10em Y 20em GRMEADHE I 0% & B 4 5 S A BB 1 22. 02% ,13.42% ,1.69% Fi1 1. 47%
X — B UE A 1 B RV 76 B ) K M 3 B AR TR B R R BN EE R ; R A UE A5 45
REFFEN, Cai G X FAMAMRREANICE oA KE % EFR RN, JE TG, RF L &7E0.6%
2.3% " 5ARBEE R,

AFRFEREIEEEE LN EEAEEARRN 0.39 % ~1.23 % , 5% E It i £ 38 548 A R
RSO R R RN, RS T S A, B SRR BRI E A X, REETMERINTGE,
FME#E R FACHEIR, EESYMEER B R/, _LRRGE 20 B E/NXGRE, /N E RN, AN TA &
BRI B EERA B KERALRERERR, B RERERTA ; MWK S A HR SR, Fik, 7EX
FH 8RR T XA AR R & R VAL BT, BR 2% SR T ik s Ah , R R R E R T
5241 EARBHMIEEER —3 . RAEXFEABELRATN KIEAEARZIER KRR,

Bl A= AR RE R RV E S O URERAE , BIRHR B —RAE 20 ~ 28em Z ] (5B 7E 1IRIRZ IR R
IKFEREAL)S , BRBVE DRSO, TR FR S #E T3 rh B, BF/AEMN 3 A MmN 27 A ok, B TRERE/D,
B 15 ~20d 3 1 oK, ATEATEIIR RIGR A B, TEBR RS R IREEE . KE L KEE MR 0 ~
300cm HIFE AR MR R B T 7B XR R R AERR N, RIEA MFEETBRE  BErg™ .
ARz BEBE %AW 4Rtk 0, 763007 BRI R AR e 5 2k T AR RUIR S 6 ) £ B3R
BZ—o ENAH X FAS G IOR AT, 3850 X /K B A3 7E 310mm, il - # /K& 254 360 ~420 mm, i
R TFAEZE A & 2570mm, + /K40 Bk B, XFR EKS A BEKTRARKIE S RILHS R KR
RZEHRRE Rt —B 5%,
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