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FE 2 RSB AR W BRI — ORI R 3R AEREF et DA R 48 4 i o 347558 e 0 R 00 3 A R
TE, SR FHE S E T B IR AN PR 2 AR A} 6 it AT b 3Rt A 6 AR AR BERR I (1.7.9.9.,16.4 23,2 .29.1 37.9
g/kg) 19 I J5 A5 e RBURBLANZ) Iy 2R, AR R 5 R AR 5 I S ) AR DG, S5 2R R (1) 7E IR
AT 1.66—37.9 o/kg MIEEN, HEE 135 Eh w0, 25 IRE SRR IR A P 215 & SRR W 33 ; TS Eh X =5k
PR B EAEEE . (2) Ab3E R Z M R B A 1) I R AL o YR U, R AEA R R B SR 4 T IR 45 A 3 2
Wl I TR NIRRT 1Y 5 — IR A R EUHN Elovich JrBRURPR o BE LIS Eh B misg o, W] . T Ieshmi A il 44 1) 2 4%
B, (3) HHEEE L BRRE S B S A SRS logistic TR | R | 435129 0.9732,0. 9815,0. 965,0. 9182,0. 9817,
0.9971 | R | >ry,=0.9172, n=6) , 2 # Kk 25 L SEE S R,
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Effects of soil salinization on ammonia volatilization characteristics of urea and

urea phosphate
LIANG Fei'”, TIAN Changyan'

1 Key Laboratory of Oasis and desert envrionment, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi 830011, China
2 Graduate School of Chinese Academy of Sciences, Beijing 100039, China

Abstract; Soil ammonia volatilization ( AV) is an important pathway for nitrogen (N) loss from fertilizer. AV is greatly
affected by meteorological variable, soil property, N fertilizer, amount of N, and soil water condition. However little
information is available on AV with different total contents of soil soluble salts in western China. Saline soil is an important
soil resource in arid and semi arid areas. Saline-alkali soil in China covers an area of 3. 69 million hectares, and potential
salt affected soil occupies an area of 1.7 million hectares. The accumulative amounts and dynamical characteristics of AV
from Urea (0.8 and 2.0 g/pot) (UR) and Urea phosphate (1.0, 2.0 and 4.0 g/pot) (UP) in the soils under six
different salinity levels (1.7, 9.9, 16.4,23.2,29.1, 37.9 g/kg ) were investigated using a method of phosphoric acid
and glycerol-sponge venting chamber. The main results are as follows: (1) The amount of AV of UR and UP increased with
the increase of total salt content in soil within a limited range (1.7 —37.9 g/kg). When the fertilizer treatments were
same, the amount of AV in Non-saline soil was significantly smaller than in heavy salinity soil. When the salinity
concentrations was 37.9 g/kg, the accumulative amounts of AV from UR2 was 37. 6 mg N/kg, while it was 3.3 mg N/kg in
soil at salinity level of 1.7 g/kg. The former was 11.4 times higher than the latter. (2) The coefficient @ of binomial
formula was negative, which suggested the rates of AV from UR and UP decreased with time in different salty soils. The

slope of linear function and Elovich Equation increased as the salinity concentrations increased, suggesting that the rates of

BEE&WH . BEZERHE HHR5 H RS (2009BAC54B02 ) 5 1 ERF# B AR A0 TR 5 A0 H RS KSCX1-YW-09-10)
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AV from UR and UP increased with soil salinization. (3) The correlation between the amounts of AV and the soil salinity
fitted well the logistic equation( P<0.01). The resulting curve was described as an S curve. These results indicated that
AV rates from soil were greatly affected by soil total soluble salt content. Under the same amount of nitrogen application and

total content of soil soluble salts, AV losses from Urea phosphate were much lower than that of Urea.

Key Words: ammonia volatilization ; salinization; venting method; urea phosphate; urea

BIERERIOB R EE 22— 5T 3 W AU &% & 3 & Bt & 09 0. 1% —47.0% 7
SR T KGES RES RFRED R EN G T/ LN B R b B i A
40%—50% ", ERT, EPNANE T R K& M RE 2 T AR E R 4 BT i TR s & R
TR H 2R X B R A8 R+ B e B — R — TR - R AR R S & © A LLE
SO (E R LRI REI R A A K T AR IR K A, B AR i & BB R TR T R
X R FRE R AR 3690 J3 hm? | 5 [ L IR 3. 5% ,1700 J7 hm® 317 7E AR 2R 5%
A (12 00T e by V8= B8 A B 0w w10 < 2 7 10538 A R 9 SR (S DG s e o 00T 1 e e o8 £ =< L%
M R /R I AR S 6 0k 5 BT ARl A 7 e N TR T A DR 3R R L IR A K R A AR
W) ——EERIIR > A A IR, 3 it 2 RIS, BRI T A Al U0 7 AS [ B R 0t b - 4 L A % &
fiE, B TE T MRt 1 i &% 2 I 3 m R b 3R i A 3 U R R R S LB AR 4
1 #EE5RH*

1.1 HEk

BERR IR (CO(NH, ) »» H, PO, ) ( PUJIAT TS 7 BR Ui A T A BR A Wl A2 7 ) Sy T (0ads BH AR 12z i M 52 A 7 2ok
SR DR T K B 115—117°C, &% N N 17.7% , 5 (P,0,)44.9% ,1% WK IER pH N 1. 89, JRZE (CO
(NH,),) (KA 2AR0 =), el S & 46.0%

PR+ O AR ER + (BRARER 1) FIUERE IS 1, P A 18 34 R 5 v [ Rk 2 e B i A 25 5 b R 5
BT AE A R gl o SR AR T ER AR AR el FERE O SR AR T R A - SR A PR IR 1,

F1 ABEARESIMERRELHTEER

Table 1 Some properties of experimental soils

J— Ec Sk EERiIR S 2R R e B HRE
Soil 17(4; pH (Hy,O1:5) Total salt  Organic C Total N Total P Total K Available N Available K
oil type

P /(ms/em)  /(gke)  /(gke)  /(wke)  /(wke)  /(gkg)  /(mgkg)  /(mgkg)
(é%#jf({ii . 8.06 0.48 1.66 5.57 0.534 1.01 9.97 42.7 264.7
Cultivated gray desert soil
£ 4 Solonchak 7.97 8.36 37.9 7.42 0.647 1.25 9.40 177.0 511.8
1.2 Ik

1.2.1 R

R BN B H I —— Al R BIERE N PVC A HIAL, HAE R 15 em, 55 30 cm; JiEHH
PVC H B 3E , # HH H HAE E B 1110 em I— 28R 22 W F — B AR 16 em Y95 DL 20 mL 852 H
(50 mL BEER—40 mL N =8, E A E 1000 mL) B E TR 1, R Wl e & & 8 0 B B
— B2 20 em, Y512 DL 40 ml BEER H AL, DARH 1R 2SS & BT 21 4R I,
1.2.2 AR BITSEE L

IR 6x6 HL T I AUA ZFEHLIX 41511, $hEE 3 6 NBREE BRI BE+ 548 4 I8 5:0 4:1 3:2.2:3
1:4 0:5 JHATIRAYWE), rHic i E T 0 I IV, V VI(EREE 510 :0.17% 0.99% 1.64% 2.32% .
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2.91% 3.79% ) ;6 PHERHMEFR, 43 FAAHEAL CK, BEERIRAS | e i (B R IR Hh 248 % A A TR 20em
F+ 1 3x10°kg Jifi A & 300kg/hm® BEMRNR & A 17% 4 AR SLI A4 3. Ske T AT K 2¢; K8 &=
SRR 12 A2 A%) 1058 UPL UP2 \UP3, JREMN S (REIRER 5 UP2 A&, 48 0.8 ¢ JRE | mi IR
£5 UP2 %H A )id o~ URLUR2,

R XT3 mm 7, LA SGHYAEY . # 3.5 kg DA SIDEHEIXCABIHE G5, A
IR E P, N 350 mL KB FIK, & LRI, 3k N2 S L 2BA AR E . R ARE L2, AR
] L2 AR50 20 mL BEER Hh, & = KR 24, 37 0. 01 mol/L CaCl, ¥ IR 45T 5T 46 (1) ¥ 405 , ik
B A M BE IR (21£2) °C ik 4t 304,

1.3 Feaadr 5ERHR

FIHH AA3 RIS sh /BT SO R IS R, TR e LIRS, R AR - 1k,
S-SR R 5:1)

FHAL . 0(N)=pxVxts+m KR A kG, X, o (V) R HEBKEESR N, 008 mg/kg;p
S S AT AN A B A TR B, B R me/ Ly VIRFRIRAR T, B R Lyes AR REAEE m S L RE A, 5
kg, 25 I SO ED Ry BAUE L &

TGN BB (% ) = (=5 K BRE - Iﬂé;éﬁffiig CK =45 & BRE)

BAE2R FH SPSS17.0 5 Excel 2003 #4753 H7 M E1 2 92221, A1 LSD #6472 8 LRI 25 57 1) Jd 342k
2 BEREHH
2.1 PR RIEEARRIEREUR A 1 s & R

x100

HE 40
AL (R PR AR 6 ke 25 [ B
T R % — B BB LRt 25 | mw
SRS BB (1) laE LD %3 b B2 [ 2
LRRIERY B BBV 53252, Bkl &5 10
T 1% WBBEEALC T 1) SR KT 29% 9 3 App 5 o lotmcd —ofS w5 LS 0

(N .V V) A EREER BT 3% s
BV 4640 A i /N T 2% (9 3 AL T T T H1 EERRRE
ﬁ ﬁﬁ%% qu'i ) U\ﬁ, Eﬂ Tf: *HIE] EI /‘J }jﬁHE % ,1 q:_F ’ j: ig“_%,%’{ @% ﬂﬁ Fig.1 The accumulative amounts of volatilized ammonia
REAZHE N+ e 2 #E & B,
2.2 MR ENCEA SRR B 3 F R 1 R A

M 2 BT LUE H SRR A B 1 S0 4% & BB AR Y BE I (R A R K I3 K, 72 6 N ERIEREE T, 2 & =
AR /NFEARFFE LU R . UR2 > UR1 = UP3 > UP2 > UP1 > CK, XF[Rl—FhAERHEEE 75 1 S H S
RAE R B BRUE A R IR - 3EEh 0 & S i K%, UR2 A4 BR VI TN 1 H &35 &k RlE
(37.6 mgN/kg +) LLERBREE T A9 (3.3 mgN/kg 1) 17 10 152 AR EE 11 (7.7 mgN/kg 1) @ 17295
£5 BRERBARE T (17.7 mgN/kg £) 5 T 2 £ 52 A B28E (21,1 mgN/kg 1) BERBAE T (1.9 mgN/kg +) | 11
(4.1 mgN/kg ) (8.2 mgN/kg +) 4355 T 10 .5 2.5 1%, FHEEVITF URL 5 UP2 (9— H &% & £
SnlhERERE T I ME9.6.2.33 2145 FAHEMEESHN 42553/, Wl AFRAEEZER A
[ AR 25 1 T, 3R & Y BE 2 - 3R 5t A0 o o T 52 B0 o s 345 (EURR ) A 38 B i 2R 1 T, Mt A o
55N 2 A ] 52 ) 198 1) 2 5 e R AR RN 2 R R
2.3 PRPRIEZEARRIER B 1 a5 ke BREHE R R sh 1 2E R

XF 6 AN I Ah BEAN [7) £ 466 B Bt sf (1) A8 Ak 1) SRR 2 il — IR M R (y = au+b) IR R (y=al’ +
bt+c) \Elovich 772 (y=aln(¢) +b) FATHVIL G, G S5 (3R 2) B3RS TR AF LG, @it 3 7y
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TR ERDERRE

The dynamic amounts of AV/(mg/kg)

20 -

15

10 -

Fif ] Time/d

B2 SEXBERHS

Fig.2 The dynamic accumulative amounts of volatilized ammonia

BRI, — M R E BRI (R KT 0.95) ,— KT 25 Elovich 75 & B4U5 ROR ALK
HEBEREARRMAAEZES AR | R | ¥IKTF r o SR EW IR A o B8 0E, UL R L5k
ZEAETR A N A4 45 o A B I ) R R TR Y 3 i X — 5 2 A Elovich 5 R2 9 R EL o 20 H B, 7N
AR BEAY R EL a FEASH I T E BV R o 8BRAPEE 1E— LTS Elovich T2 R4 a
RERAT LLRAEA R 26 F T 2RO A, PRUCUE I 3R 51 AR ] 1 e i =% %

x2 FEBRUTELEBRERZRINNESH

Table 2 Kinetic parameters of ammonia volatilization under different soil salinity

JilakEh + 4 y=at+b y=at* +bt+c y=aln(t) +b
Fertilizer Soil a b R? a b ¢ R? a b R?

CK 1 0.0192 0.084 0.949 -0.0002 0.0269 0.0381 0.957 0.2374 -0.219 0.949
I 0.0273 0.057 0.990 —-0.00009 0.0304 0.0382 0.991 0.3271 -0.3463 0.926
I 0.0574 0.1088 0.988 -0.0005 0.0751 0.002 0.993 0.6947 -0.7575 0.944
v 0.0557 0.3013 0.952 -0.0016 0.1078 -0.0112 0.996 0.7022 -0.6119 0.986
v 0.0625 0.4395 0.889 -0.0027 0.1531  -0.1037 0.988 0.817 -0.6601 0.988
Vi 0.0948 0.3341 0.950 -0.0028 0.1864 -0.2153 0.997 1.1928 -1.2135 0.979

UP1 1 0.0214 0.1238 0.931 -0.0005 0.0386 0.0208 0.963 0.2719 -0.2326 0.979
I 0.0298 0. 1889 0.927 —-0.0009 0. 0604 0. 0056 0.978 0.3817 -0.3149 0.989
I 0. 0666 0.2903 0.956 -0.0019 0.1281 -0.0785 0.999 0.8376 -0.7953 0.983

http ; //www. ecologica. cn
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ek + 45 y=at+b y=at® +bt+c y=aln(t)+b
Fertilizer Soil a b R a b ¢ R? a b R?
v 0.0747 0. 8004 0.887 -0.0034  0.1885 0.1176 0.996 0.9763 -0.5142 0.987
\ 0.0752 0.7227 0.900 -0.0027  0.1656 0.1803 0.969 0.976 -0.5834 0.988
A 0.1503 1.1871 0.882 -0.0071 0.384 -0.2155 0.995 1.9635 -1.4563 0.981
upP2 I 0.0628 0.1733 0.983 -0.0009  0.0928 -0.0063 0.995 0.7684 -0.7951 0.959
I 0.0651 0.0514 0.996 -0.0004  0.0772 -0.0213 0.998 0.78 -0.9088 0.930
I 0.0947 0.4073 0.925 -0.0035 0.2105 -0.2873 0.998 1.2077 -1.181 0.980
\Y 0.1827 1.3056 0.835 -0.0103  0.524 -0.7429 0.989 2.4336 -2.0298 0.965
\Y 0.2108 1.2595 0.888 -0.097 0.5325 -0.6703 0.997 2.7521 -2.442 0.985
Vi 0.235 1.4355 0.844 -0.013 0.6646 -1.1416 0.994 31.206 -2.8282 0.969
UpP3 1 0.1086 0.5671 0.960 -0.027 0.1986 0.0275 0.994 1.3627 -1.1958 0.983
I 0.063 0.4717 0.912 -0.0024  0.143 -0.0082 0.990 0.8059 -0.5909 0.971
I 0.4194  -0.4025 0.964 -0.0073  0.6609 -1.8519 0.981 5.0713 -6.714 0.918
v 0.3953 0.6345 0.938 -0.012 0.7916  -1.7432 0.988 4.9479 -5.9072 0.957
v 0.4106 0.7692 0.939 -0.0131 0.8442  -1.8323 0.994 5.1557 -5.9072 0.964
Vi 0.6623  -0.6691 0.989 -0.0076  0.9142 -2.1804 0.997 7.9653 -10.523 0.932
UR1 1 0.0728 0.0642 0.953 -0.0018  0.1336  -0.3002 0.988 0.9051 -1.0953 0.958
I 0.1207 0.5653 0.930 -0.0043  0.2613 -0.2781 0.997 1.529 -1.4327 0.972
1 0.3899  -0.0569 0.983 -0.0055  0.573 —-1.1554 0.994 4.7113 -5.916 0.935
v 0.4016 1.1848 0.911 -0.0157 0.9186 -1.9171 0.991 5.1101 -5.5214 0.961
v 0.5922 0.142 0.964 -0.0129 1.0168  -2.4058 0.990 7.2592 -9.0269 0.943
A 0.6787 0.3547 0.972 -0.0127 1.0984  -2.1639 0.992 8.339 -10.204 0.956
UR2 I 0.1228  -0.0353 0.977 -0.002 0.1872  -0.4219 0.991 1.4879 -1.8914 0.935
| 0.283 -0.2592 0.989 -0.0023  0.3594 -0.718 0.993 3.3663 -4.3731 0.912
I 0.6859 -1.776 0.987 -0.0003  0.6961 -1.8371 0.987 8.0615 -11.492 0.888
v 0.9141  -0.5755 0.983 -0.014 1.3748  -3.3399 0.996 11.099 -14.451 0.943
\Y 1.2954  -2.9501 0.988 -0.0002 1.3031  -2.9961 0.988 15.184 -21.193 0.884
VI 1.4491 -2.6745 0.983 0.0188  2.068 -6.3877 0.992 17.413 -24.195 0.924

n=10,ry g =0. 681 ,r, o =0. 704

2.4 +HE H S A & RBEAE O
I 6 SRR AL B A5 & S 1 H A logistic TR (y=K/(1+e"“ ™ ) ), 45 R TR Y n=6

if, RS 6 AN AER AL B A AR M4 B R B | R | = 0.9732,0. 9815,0. 965,0. 9182,0. 9817,0. 9971,

| R | >ry4,=0.9172, £ E/KF a«=0.01 F,logistic 7 FEEA 99% WY EAF R, Vil % & BRI K
5o FE I AAER S A e, Ak BRE (UHLEFE MR —RR) 5 LM S(E R “S” Ak
K (E3),
3 it ES&R
3.1 EHER AR b v R R K 0 S A
B R N 3 S RN LB (W 7 NI E Ry o
B R R R R AR ROR 2 5, b B i IE Y
0.15%—15.81% (% 3) , 5 HAbIRHE M —5*>>
BARERR DK 5 PR 25 A0 L 2 #8300k SRR, X 5 AL
Stroehlein fFRAE AL, AT HEJF R  BEFRIRFE L T + EC/(ms/cm)
HERY pH R, 34 8k B Rk B0 AR T NHG— T

NH,+ H* B AREAT , NIRRT WERR IR A A . % Fig 3 The correlativity between the accumulative amounts of
IR Ah 2 ) 3 U 28 7 & 468 2 R 41 - 338 Eh AL MBI T volatilized ammonia and the EC
LIRS, BRI R —— PR F Ot 3, R A ] R

N
S
1

W
(=}
T

B R B E/(mg N/ke 1)
Cumulative NHj; volatilization
= S
T T
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JE R R RE I ER R AR T e P S R T S A, IR I B A R B 2

3.2 PIRREUIE 6 AR AR B4 e SR AR A5 FE R iy, R TT AR IR K o BN BRE, R
Z R S AR A I ) R T Ja A 4 5 L R i A R B TC G s — IR T 2 Elovich T7REHORER o FEAAT
A BE e I R A S RIER DU IR T IR A

R3 TESIERBEE

Table 3 The rate of N loss by ammonia volatilization

Kk 2 PG L B3 The rate of N loss by ammonia volatilization/%
Fertilizer treatments 1 il m v Vv VI
UP1 0. 15 0.31 0.71 1.83 1.53 4.25
upP2 1.32 1.09 1.11 4.05 4.52 4.38
UP3 1.44 0.62 4.67 4.68 4.65 7.54
UR1 1.39 2.85 8.93 9.66 13.80 15.81
UR2 1.06 2.74 6.39 9.16 12.67 13.86

3.3 AWPFCEEUE R IR R RBUR S AT A logistic TTFE( | R | >ry,,=0.9172) & fH 4 RH
B R ST AU AR A 2SS P R R T A R IS AR K il T AR 43
NS AT CRE ORIY) DI 4 00 o) AR ) i 3 B (TR OR A A A ) A AT AR o
PRIIIE > (R 53 ik e B S R AL, R T AR A AL )RR T R i S A i A
TTREAR T 3 Bk SRR, NG5 30, B 30 R A3 B, 6 B 60 826 4 vy P P o % 3
R TE 20 B 52 M, e A R BB IR T AR Ak BB, AR B R
SN, e EEA S AL A T A B P VA R AR SR R o e S R N B S,
PSR AE ARG | £ P A B S R A RSP A RGUE | 28 A BBV MR AR

BRI AL LI T 1.7—37. 9g/kg WL N, IS & BEE T RYER & S a5 (5
TR T R E A R R R R AT S S BN R AR BIVBERE R 5 1 BN B R — Y DU & R
TGI8 $L B AL, TEAA IR S A RUAC A B 25 T, BRI IR IR A 2 44 6 o A2 4 e LA
RAPRT IR R BRI IR 38 A ) T4 b e i A5 R S0 G 32 i BIE R R X Al 2R 7™
T AT EERYHE 3 A OCHAER B 2R (BRIRER L LIS ) BRI R S A KT, R X TR
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