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AR ERIEHNTEFRRR, R T A ML TE ™ %R (ATS) X T8 a1k
fEReZm, FRERZA ATS S LBMUERAEVETHNHIER. SATS BES
2500ug / g LBF, 35 5F 14 RIGMH RO 82%: ATS HRHME T &S £ EibE
FI A U S RO BORE, X R R R ol AR B R AR I L Ak 7= Wy 3t R T Pk i,

XA RS BER, WA R N, T REERL

FREAHT IEIHWESEARESESWHAERLABER. IEBERPHHBS
R ESHE T RBRRMBE, 55— 05 &S R E R ER NO, NO, f NoO % LU
SEE XK, RO IR A A R, T BARS IS5 5 KR, B m AR 3h o (i,
XNMAEEFET AMKRE, KPUXR BRI EERBEATHEMRRSEKNIE
JEFEHEAN CEEWHF R ER MK BER, FBH T KBS W w84 &l
P B RENR 2 6= 5 5 300k A XUEURRC Y,

WAL H B2 8% (Ammonium thoisulfate, LA T B #k A ATS) 2 A 4k T8 W ) st fb 4k
LTI ESHEN TR =R, ATSHTEEEBNRABEESR, EHEA LG R S®
TK % B ) B BN, 3 B ATS B HORBF, 5 T 5 3t 2 F IR A B4 5% 36
MESER., EXEFERMA ATS WA R E—WMRECERET 56 —EH
FBC®, SEAESR, — BT G 4RE ATS 4 1 ) 1 330 UR B8 15 1 % 18 AR R R R 4E
AP, BAETIRGER R, — &t L IRAE IS A 0 601k & R et B A A Ak 3 )
ERMY, ABRELR ATS 9 HHIEFH AR, SRS ER RS HHAERE
Bl A LR M ATS & TR M, ARRIR M E 3 ATS xF T3 a4k 1k
Jik:op-A 0
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1 #MEHTE
1.1 #id R

HEIR 3 0 KA AR IR, 1 pHS 30, AL 74.9¢ / kg, BB ES RSBS00 1957 13.1pg /
g, THRBREEIE MY 60uglRE / 1 - /i, PR, D, KORL A B4 BN 26%. 49% Fl 25%.
1.2 RBAHE

RBEENA T ERER, WA, —ANHEA ATS GHT AR B DHASHEIEE, 3 —
HERME ATS BB S MIERHR R, B BN 1mg / g(IX T LiTH).

RAF . ¥t 2mm RH9 900g RF LEEARZFEBRE T, HEMA 300ml ATS K, W E
8140 (CK, MARMEEBIK). 250.750.1500.2500pg / g, HEHH N EBES T BARE R
TR, BANGENKER, EILXKAHS, HHRIEPERITIFEF Lo URFFIRS, WEML
ERFIRES, WHRBER 20 £ 5C, ERFYRSHBERN HBIRES. ESTHRSANTE,
THREUR TP FEEASHAY SRR, SRREITEERS MRS ERES 5
FEPH KRS TR, UEHRITESER, REMENRFE0.1.3.7.14.21 XK. FOXH—BELH5H
MABBIREGYSE, SCHRAERE, U TR REREHHESREL.

1.3 WEF*E

FRABFTRERAHARERBEE. U 2mol / L AUH-REMAEREBRE, U T ZH-HEmRK
-BEM-RRERANT AN, B 6 3008, S27mm B A &ARCRABRRELEE. K
mol / LEAMBEBRER, EUBREANBPREAN AL T, UBRAA MBS KEERAAAE A, 650nm
FRite;, pHRAZSHBEMEAHRE (L. Kk = 1.2); HER. HBERARFABE. BIEREY
SRA M 20g TAET 100ml B4R, DA 40ml K HABHBERE, | /DBfE L3R, 3F DUB 7 35 E ; A0
HER (5,00 ) MUE AR (S,0] ") A4 St BE B WE . LA 0.1 mol / L &AL MR IR, WAL - AL
-MERERBRE S, 0mBERKILERE, MAETHMREHRA=ZKES.

2 HREITE

2.1 FHRMEABE ATS HELIERE W

THEEAERZES LEAFERZNHEEREDRE. BEKEFER. ESAS
B EEREMESRASHE RN, RI1FHHRBEARNEMRCHELT, FEEE
ATS xt LML EAMEM. £ 1 X, BREATSLOHEMHSEEREHE /P THRE
FEALFR A, YLEH ATS W LA 3% 4 il BT B A IO B e 1 R AL VE AL BB ATS MR BEEm,
WERBAE R, RPMAMEEAEE. CKINHSEASE-HERK, FERATL
BAFEARAKTIRE BUEANEYESRASERK. ME-XRBFNESERT L
ATS B EEFAKREH T HEPMAERBELEESR 2—3 XEA M.
2.2 HEARMEAATS 3 LMK E R I
2.2.1 ATS SR ER KR R2OBBERBRENKBEE, ARVTL, ATS A+
Z2E, ALY REIE=ZRZABRBKETE., RBP AR ATS % 5L 6 & 6
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Rl AHRMEEIIBRATSHEIHLIEANER R/ TLE)
Table 1 The influence of ATS without adding any other nitrogen
fertilizers on nitrification (ug N/g soil)

ATSHIE R HBE (R BERHE KA
ATS Sampling time (days) Increase
(re/g) 0 1 3 B)Y—(O)

(A) (O (B)

0 7.56 7.84 8.72 0.88
750 7.54 10.05 15.27 5.22
1500 8.56 10.05 13.82 3.77
2500 8.06 10.32 11.15 0.83

BB PR R EMER R i T ATS A 5 ot R EWE 9 FRETE, X Fh R wbE ATS W0
KA, 4 ATS WERME—EKFE, EXLRURBIRENOIFE, BRRER
BKBOREAEES THALROAIR S BE. DR EE SR R EEGE
H, B, TALGEER ="RUENCRAR B SEMFE, XL B s i
TR R R T 2KBF KT R EE .

F2 HBRATSEIMTERRSENZBRBRE/K L)
Table 2 Residual Urea—N in soil after the application of ATS (ug N/g soil)

ATSHE kX & & | (K
ATS Sampling time (days)

(rg/e) 0 1 3
0 478 90.6 0
250 468 107 0
750 465 96.6 0
1500 453 819 0
2500 455 63.5 0

222 HAERBER RINEMBRTLHEFER ATS IR EE, 58 S 20211
L, ERTHITEARNEEN -RIREEMMIBHNEEER. FLEPRENTIESR
1) RESKME, 2)ATS WK, 3IWER. HPREKBM ATS KR LR HR
WL RE, MBAER —BEEEGE=XEREA MK, RBIFHEFNENEL N
TR B RAE WA ATS &8 R, T 24 /N5 R, i T IR B AR 3 AR, A HE K&
SEREEMAKEMT, EREMATS KB TEERG, T TR E AL AR
ARE BEZXZEETEXZE,CKAEREBNOMAER, R NESASER
E TR, B +IURE, CK FAERDCBEFE. 5250 F 750ug / g IR =, MHEAE
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EELXASEHHRESASTREMANTIRRE, MANREKE ATS LENEESREE
A —EAK, R LR REARERIK. TREBNR, rA 4R+ &SARED
FER SRR RRAES, E oA Kb B, FImE SR KT WE EMEYE R
R, UERRARBRMELREK.

F£3 ATS HEARRELIMESHIBHOEE WA/ LR
Table 3 The influence of ATS on soil NH,—N content after application of urea (ug N/g soil)

ATSH X B ® @ (X)
ATS Sampling time (days)
(ne/g) 0 1 3 7 14 21
0 439 379 331 258 2.23 0

250 87.1 408 387 411 368 316
750 194 ' 520 513 550 520 403
1500 337 672 698 722 706 663
2500 498 883 930 980 960 912

\

223 WAEALERM ATS WRIMEAR R4 K9, B0 ATS 7 LUE F 8D
AEMER., TE ATS SRERMEANAES, BERERBRAETERT CK, £
WifE A ZE THEAME. CKENMSEASETHAE - RIBEPIHELRE, BIs=
ROEBEERBKA=ZXEHBEREHK., REIFH 24 /G, CKEHESEHEMEX
8.24ug / g+, MFEHME ATS L EH SR MEBY 0.61—3.97ug / g 1.0 LEEEFR
AR AL 2, R TT LIVEEE ATS BORALITBIfER . BIEHE 72 14 X, CKIIMLER
10 7ug N/ g+ d, TR ATS LSk EENHE 0.96—2.11ug N/ g+ d. B 1ER
T ATS AbEx i mA e B HI R, BAmE R (%) = (A—B) / AX 100. XF AN
CKHMBARSE.BARPEAFKE ATSHEBHHEERASE. aE 1T, BEFE 14K
FRA ATS AbERHERA H U B AL I HI2, B B R 2500ug / g RO BEAL MBI X 82.2%,
T B AE B (250ug / g 1) ALFAY AL H E X 69.8%.
F4 ATSEMHWEEMERNEW LR/ L)

Table 4 The influence of ATS content on nitrate—N formation (ug N/g soil)

ATSHH X2 # ® @B (X
ATS » Sampling time (days)

(ug/e) 0 1 3 A 14
0 14.8 23.0 30.3 80.0 154.9

250 13.4 16.4 22.5 40.0 46.7
750 13.3 15.9 20.1 30.3 38.2
1500 10.7 14.6 17.2 25.7 30.5
2500 14.6 15.2 15.6 18.4 275

224 THPERFMIEELTSRARENTE RSERULEMESARNISTFENS
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K., RN, T EIERESRKE
BRI 5 AR MM A E K5 mAE 80
fERERY. Xt CKOR, BAVERER o
WHAE 0—14 KT RET 249 380ug / g g ol
M ATS # AR 5T RET 154,114 5
M S52ug /g REEERTHERE 27
RV HHRANEERB, RSWHE S
GREY,ATS LGB MEBAER £ [ ——
ELREFRIGEZHNEDEROE, : i ) 150 4g/g
XMREREABREFENHN. £ = --==-1500 sg/g
B FIRFF TR A M TR, FEIEL T 200 kel
BT 6 AR I 1 5 R BT A AL B Y 0 I R R T
FEIA Y BRI NO, B H B, UL ATS HEFRI 6] (R)
X 3 A A G 90 % 2 E S AL B9 T fnoubation time (daye)
R B, BN T A R A A Bl ATSHIRS k064
Zh, X B A] LA S NO; Et+HEPHE Fig.! Nitrification inhibition of ATS
RS THEFPEAEHESESRNHTELR S RTFH R/ 1H)
Table 5 Content changes and equilibrium of varnous forms of nitrogen
diuring soil incubation (ug/g soil)
ATSHE o2 kK B @ (R)
ATS N-forms Sampling time (days)
(ug/g 1) 0 1 7 14
RES UraN 478.0 90.6 0
% & NH N 439 379.0 258.0 2.23
0 W & NO N 148 23.0 80.0 154.9
E & Sum 536.7 492.6 338.0 157.1
REE UraN 468.0 107.0 0
# & NH+N 87.1 408.0 411.0 368.0
250 B A NO-N 134 16.4 40.0 46.7
B & Sum 568.2 531.4 451.0 414.7
REE UraN 465.0 96.6 0
% & NH+N 194.0 520.0 550.0 520.0
750 B & NO-N 133 159 303 382
B & Sum 672.3 632.5 580.3 558.2
REE UraN 453.0 819 0
% & NH N 3370 672.0 722.0 706.0
1300 W & NO»-N 10.7 14.6 25.7 39.5
2 & Sum 800.7 768.5 747.7 745.5
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B, AU NO, 3 M KRB EMA.

225 TEREEMTA  KEMATS R A -89 337 K B35 5 LR w A
MR TR 6. hERALEEIEFEATEE 0, FrA AR pHER AL T k. BHREHE 1
K& 4L pHEY EFt, R 5.20—5.48 LA E 6.20—6.75, WAt pHE L FHRE BT
RES ATS R K@ER A RBNETE., BN ESERAREH, B NRBIEFH
IR pHE Y R pH7. xf CK XU, B TIREKBER, TUE-RENERSHE

F6 TMEHRTEDPATSH INpHENKI
Table 6 The influence of ATS on soil pH during soil incubation

ATSH ® B B B (X)
ATS Sampling time (days)
(ug/gt) 0 i 3 7 14 21
0 5.20 6.20 6.20 5.28 4.10 4.14
250 5.20 6.23 6.42 6.05 5.95 5.87
750 5.28 6.38 6.58 6.42 5.95 5.67
1500 5.35 6.55 6.72 6.68 6.62 5.69
2500 5.48 6.73 6.89 6.89 6.90 6.70

6.20, 2 Ja X i T4k tE AsRFUS#ATM NG | KBS 14 X, pH{EH 6.20 BE 4.14, Mt
ATS ZbEE R, pHHPER XM ATS KRN MMM MEE =X, FERAHEIRES

400

300

Sulfur (Surg/g)

100} |

R E (R)

Incubation time (days)

B2 HFATS/E P RRABARN S REL

Fig.2 Changes in content of different S forms in soil

after ATS application

PRIZA BEEARLVEREMRK. £
FEWAE, FWE ATS A 1R B
EEAFHEPHE.MEXR 3. XK 4 FE
EE, WFHEGERANT LEMHL
ERM#T, AR 3IMRINGERIE
AREESRSTENE ATS WE RN
B EESEASEANEMHE ATS RE
MW B O BES. RZ, Y pHik
4108, THRER GHAIREILE
HE SR IRMH M LIER, W CK
FSASEAEMBMRKR. ULy
Mrifio, T EEMBENTANS -1
T A e T 3 A AR AE PR SR BE I AR
1k, B AE CK #1738 XU B AL 16 F Y
[F B, ATS &L B B ILE B A Z 3
TRFUMWE. ‘
22.6 ATS B F&EEPHHEL

ATSHEA L3P Z 5, FRIRE
KR, K m AR R R R
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(S:07) A RFE L itk — 5 RS AE BN A T80 S BB 0L (LA 1500ug / g 1 81)
B2 Bn. RARBMBRETFFRNT, BRESEREAREEERKENFRIE(S,0; )M
WER (SO;7). MG & SRBEMMK BHE ATS A3 o A b 10 H R K
MM, VLA FBR, T B A A=t 3 R A R i R .
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EFFECT OF AMMONIUM THIOSULFATE
ON SOIL NITRIFICATION

Tao Yunping

(Institute of Agricultural Resource Research, Shanxi Academy of Agri. Sci., Taivuan, 030006)

W. A. Adams
(Univ. of Wales, Aberystwyth, UK SY23, 3DD)

Summary

A study was carried out to determine the effect of ammonium thiosulfate (ATS),
a byproduct of petroleum refinery, on nitrification and to find its possible mechanism.
These objectives were addressed by applying nitrogen fertilizer (urea) in combination
with application of thiosulfate at different rates and simultancously measuring changes
in urea-N, NH,”, NO, and NO, at various time in the course of incubation as well
as thiosulfate transformation. The results indicated that ATS applied to the soil was
rapidly hydrolyzed with an accumulation of tetrathionate and sulfate. Urea was
completely hydrolyzed within 3 days with a rapid increase of ammonium content in
the soil. The formation of nitrate from ammonium was markedly suppressed by the
application of ATS. ATS is a promising nitrifieation inhibitor. At the highest rate of
ATS (2500ug ATS/ g soil) nitrification inhibition over 14 days was 82%. The
inhibition of ATS in this study occurred in the initial period of nitrification and was
caused by thiosulfate and its oxidation products such as tetrathionate.

Key words Ammonium thiosulfate, Nitrification inhibitor, Nitrification, Circulation
of N in soail



