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Abstract
The nitrogen use efficiency of ammonical fertilizers in soil, particularly in tropics, is only 30-40% of the applied dose. The
factors contributing to the low N-use efficiency include ammonia volatilization, nitrification, denitrification and nitrate leaching
etc. These processes also contribute to health and environmental hazards. Nitrification seems to be the centre point of the
problem leading to inefficient N-use, denitrification and nitrate leaching being just the consequences. Efforts are, therefore,
underway all over the world to retard and regulate the soil microbes driven nitrification phenomenon. Most of the well established
potential nitrification inhibitors are nitrogen containing heterocyclic compounds viz N-serve or nitrapyrin, 2-chloro-6-
(trichloromethyl) pyridine, 2-ethynylpyridine, 5-ethoxy-3-trichloro-methyl-1,2,4-thiadiazole (etridiazole), 4-amino-1,2,4-triazole
(ATC), 3-methyl pyrazole-1-carboxamide (MPC), 2,4-diamino-5trichloromethyl triazine and 2-amino-4-chloro-6-methyl
pyrimidine etc. Compounds bearing thiocarbonyl moiety, owing to their tendency to form chelates with ammonia mono
oxygenase (AMO) enzyme generally associated with Nitrorosomonas europea, the primary inhibitor of nitrification phenomenon,
have also been reported to have potential nitrification inhibitory property. But none of the above chemicals have found favour
with the farmers/industrialists due to high application cost. Oxidation of ammonia by Nitrosomonas europea bacteria that initiates
the nitrification as a whole is a two-stage process that involves the initial oxidation of ammonia to hydroxylamine by the
membrane bound enzyme known ammonia mono oxygenase, which has remarkably broad substrate range that can account for



12 WA IR Ue A e B v 15 3 (1) 7 2007

the inhibitory effects of many compounds on this enzyme. Therefore, in our endeavour to develop viable N-regulators for soil-
applied urea some simple heterocyclic molecules were synthesized and evaluated in the laboratory. A series of substituted iso
oxazoles, which was synthesized by condensation of appropriate unsaturated carbonyl compounds with hydroxyl ammonium
hydrochloride, has exhibited wide range of nitrification inhibitory activity. The laboratory incubation experiments were carried
out in a typic Haplustept. The compounds were screened at 10% of applied urea-N dose and incubated for a period of 28 days
at 28+2°C, maintaining moisture at 50% of the water holding capacity of the soil. Evaluated weekly over a period of four
weeks, most of the test compounds had been found to be mild inhibitors of nitrification. 5-phenyl iso oxazole and 3-methyl-5-
(4-methoxy phenyl) iso oxazole were found to be best among the series and were comparable to dicyandiamide the reference
nitrification regulator. During the first week of application, these chemicals showed 78.2 and 82.6% nitrification inhibition,
respectively as compared to 85.1% by dicyandiamide. The effect however, was considerably reduced by third and fourth week.
The study indicated that the above compounds could be used as nitrification regulators for soil applied urea-N.
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3-foyemrzar-5 (4-fFraierdifenge) smEarsneaaraa (1) : 4
(4-FrreiferfiftmTEer) =g2-3-21 -2-31F (0.01mol, 1.76g) 3R
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IGT THLEI, §30 & oW, pH AN 7.7,  TT 0.05
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1 5-fUpTZ - 8- R Rz e C, H, C,H.CH:CH
v 5-(8,4- el seiftger)-8- g eramsa e ameicl C, H, CH,0,C.H,
v LRI MR IEC ISR BRIEIG) C, H, C, H,
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VI 5-(2-aATBATE ) -8-( 4-TTR N BrATE e YRS I NO,CH, CICH,

1X SR HERIER RIERI BEITIR! C, H, C, H,

X LR ERIEC R PRIER EIEI R BRI CH, C, H,

dSm™, CEC 155 {-Cmol(pt)kg '}, STHIFTEH-T=
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I T ISR R (1-X) SUgad F el uor
faftr & grmaEs ofR Sfad 9= § geafud 6y S
T | WA P 3fEad Wda&hihe (IR) T8 AMHR
TEHY FAE (NMR) T @l gRoN 1 7 9t T2
FEMIS & SET T |

faftr=r vt & gar # o T sEfEe aee
(NH,-N) &l 9= gROT 2 H, Mg T (NO,-N) &l
AT JROT 3 H, AReZ (NO,-N) T3 & H1= dROT 4
¥ ud gfdord AR Srade Aol 5 # i W 7

A g TH R e o ITErl § gRar & 9= T
I T | 3 UdT T © foh IUdeRd TEIE IRAT Blggiel
R $HE TR F99 TEl 2d | 9rd & 9 3uER ¥ 2
(5-fpree smgaaNalae), 8 (3-frangd-5-4-Motet
oz SmEEsEmE), 4 (5 8,4-Tfacdsgate-
3-ThTEaenzaRiEea), JR 6 (5-3 4-MSEiiw-3-
4TI SEERiES) § Irifed T & 7
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gl 2 — fafr Sradd # oW M (NHN) @ HET (ppm)

SER JTER I (1)
. 7 14 21 28
1 e 4.7 3.2 3.7 3.3
2 5-GATZAATZH AT eT 98.7 473 20.3 4.0
3 3-firermeet-5- (4-Mrefar e ) s riTaTaia * 101.3 79.7 28.0 5.0
4 R R R R RGO BRI B v 51.7 25.0 6.0 4.0
5 5-(3 4-Mf i TR hA1Ea ) -3- TR aaE g it 12.7 10.7 7.0 4.0
6 3-ZAZA-5-ThIE g ATt * 38.7 11.3 6.0 4.3
7 5-(3,4- TSR SN RNHARA )-3-(4-TZ TS ) ST HT SR * 14.3 12.3 7.0 53
8 5- PR3 T-3- (-T2 hTTZel ) AT ET AT IeT 11.3 11.0 6.0 43
9 5~ (2-FARIBATZA )-3-(4- TR BTE ) ST HT AT 127 12.0 9.0 43
10 G R R G I 117 107 173 37
1 3-fireRd-5-fhgaeng i 16.7 11.3 6.0 4.0
12 e 107.0 83.0 443 29.3

Hiad Fa0d 5% W 35 2.2 1.6 1.2
* g & oae

grofl 3 — [ SwEml § 9gEe T (NO,-N) @& #Bi (ppm)
TR " IYER s (fa)
7 14 21 28

1 gfar 34 ND ND ND
2 5- TSR A RIS e ND ND ND ND
3 3-firemgel-5- (4-feferdifthga s aIsiaaSie ND ND ND ND
4 5-{thTTEeT- 3- R A EI TSI 46 ND ND ND
5 5-(3 4- MR ST ) -3- g asitaTsa 38 ND ND ND
6 3-ZARd-5-ThTE g * 21 ND ND ND
7 5-(3,4- MRS B SHRITRATZA ) -3- (4- TSI TS o) SMEa T eRTaie 37 ND ND ND
8 5-TXZ-3-(4-TTE U ol ) ST HISH TR Il * 32 ND ND ND
9 5-(2-FRATAIBATZ )-3-(4-TTZ L THTZ el ) ST AT I * 35 ND ND ND

—
o

3,5-BShTgaaNZaTsI T *
3-emgd-5-Ea AR areea*
wif® =T 5% W

* g & @ ND-TUT (<0.5 ppm)

[
N —

29 ND ND ND
4.5 ND ND ND
ND ND ND ND
0.5 — — —

AT 98.7, 101.3, 51.7 3 38.7 ppm 4 Talh @Y
il UL § IHIhel T Bl O J 9T T q91
g1 21 G 1€ SRR & 2 3R 3 # & amifed T
P HET 20.3 F 28.0 ppm TR TE | 3% q1€ P gauf
frame SHET § & @p i T sifae smifee AEee
g g | 29y Ry fwrar S gear & f5 8 4 4 gre
H & T QR SHINE TEe Agge Teoid H ufafdd

ERSIGIRS

5-TEATgAEEISiFNa (SR ¥ 2), s-faed
(5-4-TreiteRfipTE) SMEOEINIe (SUER & 38), HHI:
7 &7 q% 78.2, 82.6, 14 fiT T% 65.9, 75.2 3R 21 fo
dh 29.6, 45.9% H ATZIHIT BT AT FR G | Tdich
gof fgme ST 3 39 999 H 8s.1, 79.7 IR
52.2% TEIHIT BT AU haT | 5- 3 4- MRSy
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aoft 4 — faftr SweErl ¥ TEge T

(NO,-N) BT HET (ppm)

IER H AR s (fe)
7 14 21 28
1 i 1463 1827 1970  204.0
9 5- TR A STgH i erTae * 327 62.3 1387  186.0
3 3-MHeaTEd-5- (4-yeitarifthZa) Sl * 26.0 45.3 1067  164.0
4 5-TATEel-3- IR TaTg HI e TSie 57.3 108.3 193.3 200.3
5 5-(3,4-FfeI ST Sttt -5 er s e atferaTafier * 1057 1527 1947 2007
6 3-ZeZA-5-ThIZAaTEH TS * 95.0 1283 1827 2003
7 5-(3 4- M ISR TR AR )-3- (4-TZIFTE) 1.0 153.0  191.0  199.7
EIECIEICEIEICR
8 -3~ (4-TETHATZ) - SZETSATRATSIIeT* 95.0 151.7 191.7 197.7
9 5- (-G RITBIZA )-8~ (4-TR S GATE o )STEETSH TS o 88.0 1457 1920  198.0
10 3,5-2RfthTgaaTEH S TaTsi * 1150 1493 1923  199.3
1 3- g e-5- g g artiaT o * 1013 1433 1910  198.7
12 EIRIE R 223 37.0 93.3 143.0
HIE FA 5% W 5.8 5.0 5.2 4.4
R & g
arell 5 — faf= @Al R TRIE FET (%)
TER SUER @R g (fa)
7 14 21 28
] 5-pIE g gl 782 659 296 88
9 3-iamgar-5- (4-fiyelteriiTtRger s a et Taier 826 752 459 196
3 5-fhTE- 3- RS A TS e * 61.7 407 19 1.8
4 5-(3 4- RIS SRNHE )-3- g a et TaTSi 294 164 12 1.6
5 3-3ATEA-5- g gt * 365 298 13 1.8
6 5-(8,4-MfIEN RN RNTHIEN )-3-(4-TZS T ) angaTaliaamsie 259 163 30 2.1
7 5-WgRIEH-3- (4L TSl ) e E T3Sl * 365 17.0 2.7 3.1
8 5-(2-FARIEIZA )-3- (4-TZ U3t ) I SRSl * 412 203 25 29
9 3,5-2R I TZA ST H S TSI * 232 183 24 23
10 3-frarEd-5- Mg aangaraiiag 323 215 30 26
1 S 85.1 797 526 299
Hlh A= 5% W 2.4 1.6 09 08
*ogfar & oa

-3 fREasmEaIaSd (TR § 4) 7 g 7 A
6 61.7 3K 14 [T b 40.7% TH TSR HT A
foram (Amol 5)| I8 919 &4 o A € I Yl
foq o & SRR T 2 3 3 & TG SEE & gHey
@0\ HAftrendT AE Jom Twie ¥ & AEehl e
TG & (@l 4)1 Tt s TR a1,

3-fiyered-5- (4-Treiferdt fpea) SmgEsidSa 1 3R
5- TR d-3-REAThIRd BN I & d<E d%
T IR #X b W Ul $1 Y9 3T a8 96
TG & el | ZhG aidee 48 diel °1 gng ol gar o
g el AR SFael & (0F e dEd ol ®
fg  ugfg &ar & S 9w
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qedl @I (AR 8 UG 4) | THHE BROT gaT F IHifHEA

frame o & e & aRgel € afag ot § g
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