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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, S-ethoxy-3-trichloro-methyl-l,2,4-thiadi'azole (etridiazole), 4-amino-l,2,4-triazole
(ATC), 3-methyl pyrazole-l-carboxamide (MPC), 2,4-diamino-Strichloromethyl 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
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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-No

!.IttlICl11

o ·tfm $IT if ~ if ~ eN 'Tt -;p[\JR eN

lWlT eN ~ 30 fr 40% m -;p[\JR-~ ~ ~ ~ I

~ Cf)l1 -;p[\JR ~ctT ~ ~ ~ ct qmuif if

0l1-?IMI..II<:QdcjIGl.ncj'){IJI,R1..-jI~~cj'){IJI, ..-j1~~cj'){1J1~ ~

CflT~ eN ~ ~ if R~ J1TR ~ I ~ qmuif

fr m ~-~, ~ ~ eN ~&.Till ~ cjldlcj{1J1 1:R

1fr ..-jcj')I{lcl-jcj')m~ ~I ..-j1~~cj'){1J1m ~ ~ CflT

~ ~ ~, \J1T ~ -;p[\JR ~ R1..-jI~~cj'){1J1~

R~ CflTCf)T\cf)~, ~ ~'* ct BlITt.TH ct Air fu~cr
~ 1:R 1Ffffi \ifliT ~, ~ Air -;p[\JR f.i 1..I1l-jcj') ~

CflTm fcBm \JfT ~ ~]-6, D;Cfl-;p[\JR ~ eN-;p[\JR

o ~ ~ ~ rfRT01ICK-n~~~ (~\3IT) ct

m~ Gtt:G1 ct cnnur ~ ~ \J1T 1/$>:!f///-f/1/vj $71frmT if
cw:rr \JfTill ~ I ~ 01Ict~:i'Icj'){1J1\J1T 1/$;;:/f///-f/1/vj ¢f?mr

'" ~fi WlJ ~ ~ t en- ~'* if ~ ~~,
~~ l)fT~Tfl1C{) \3jCITtTT if' \3PITRm C{)T \31IcHnCl?\UT

vrl 0l'fR if ~ ~ , <TtS mm ~ qf.:t.1Cf ~

~\3IT WlJ ~ ~, ~~T ~ fdf60d ~ ~ -;p[\JR

o 0 " mfTrcnm~~fctlff~m

~IYI~R..-j, 2-q:ffiU-6-(~~uftrtm) YI~'}5"1..-j,

5-~$Rfr-3-s:,l~C/\rI'1 {1fJ:l~-1 ,2,4-~ 11..I1511..11~'1(!j(~d)511..110'1(!j),

4-\WfRT-l ,2,4-«11..I~1(!j (~), 3-ftr~ 1~(!jYI~{I~IB-I­

~ct{lIl-jI~5 (~l-jYI{lI), 2,4-~\3PfT;IT- 5-~~U­

fl:r~I~(!j~II..I~"I..-j ~ 2-\WfRT-4-~-6- fl:r~15(!jYI5D51..-j

~I ~ ~ qJ rrrH if @ sq; ~01Icf{l1\Jj'1(!j

~ ct CQF.9N~l-jcj>hll..l ~ CflTf.:rrfaT m~TTBT if fcBm

'TIfT' ~ ~ ~ cj')lq1..-j1~(!j~ ~ QI~$TIcK-J(!j

0l'fR QI~~IC/\rI'I{I~5 ct m~ ~ ~ ~ lWlT if
~ fcBm 'TIfT I ~ \31~ if ~ ~ CflT \31iCmrR

-;p[\JR ..-j1~~cj'){UI MI..I.-;:j1J1ct m ~ ~ ~t.TH

~, ;r{ R@ ct ~ cnrf eN ~ ~-~~«.~ if
~~R WlJ ~~TTBT if fcBm 'TIfT ~ I ~ ~TrtT-q?f if

mlUft lFi fctRr

r- ~~~: ~ (51~{l1~..-j151~~l-j1~5) ~ ~

~qJ~fr~'TIfT1 ~ct~~

if ~ TTTJ;~ {I{lll..lf.icj') MI..IIl-jcj')~~TTBT if m "B'~~

fc8) 'TiT, ~ ~011cf{l1~'1(!j CflT~ D;Cfl~ ~

fu-~ cj')1G/1..-j1~(!jmm QI~;illcK-J(!j 01l-j'IMI..Il-j ,

ct m~ QI~iIC/\rl'IRcj') ~ eN ~ if {I{lll..lf.icj') mm

WlJ fcBm 'TIfT7-8 ~ ~ 1>b{--G(!j"Icj'){1J1~ m r'

(column chromatography) fuftT fr ~ fcBm 'TIfT I ~

~ eN \J!tc:r 'Jfu1-{I{lII..lMcj') ~cts?I«hIY"1 ~ fr eN

'Tt' \3CJMUT ct m D;Cfl~0fTcf{lI~'I(!j ~ eN "B'~~

fuftT ~~:

!J-~-5 (4-l?iq/~Fb",/~d) JITfflTJtlffll'11('/ (II) : 4

(4-fl:r~Tcf{l"Irq,..-jI~(!j)~-3-m -2-\3TR (O.Olmol, 1.76g) JfR

QI~$IIcK-J(!j '3jl-j'If.iI..ll-jC/\rI'I{I~5 (0.015mol, 1.2g) qJ fl:r~

~~IQ(!j if en- ~ QI~~IC/\rI'IRcj') ~ eN ~ if 3-5

1ft MJ ~ 'TIfT I \3CClR qJ tsT ~ ~ rt if

AA 1:R \J1T cs'h=r \31Cf~ ~ S\31T ~ ~ \'ChIQ(!j fr

1>b{<'~Icj'){1J1m 1:R crffucr ~011cf{l1~1(!j (II,1.6g,70%),

eN~~'
~ CflT~ ~cts?I«hI~cj') ~ ~ "

~ ~ ~ I if ~~Tfm 1f{ ~'* ct ~

cw:rr 'TIfT I \3Rr ~ ~01Icf{l1~'1(!j UfPR (I-X) 1fr ~

~ "B'~~ fc8) 'TiT ,

~'R~:~"B'~~~eN~eN

<i I~~ cj'){IJI 01cffitTC{) ~ ct m \J!tc:r eN ~, ~ qJ

cj')~(!j~lc 1~51l-j1~~ ~ ct ~ WTmT 'TIfT' ~

250mLct W if Nm~ '&IT ~ fl:rW ~-,>, "',, ,

\31~ ~.--.ti~{l'I(!j, ~ cffi ~, pH 1lR 7.7, ~ m 0.05



~ B ~ q:;r ;wr RIR2

5-~~\31Icl*iI~'I\'1

HC6 Hs

II

3-fii~-5-( 4-fii~lcI*i"lfch.-j1~\'1)~\31IcI*i 1~'I\'1 CH3CHp C6H4

III

5-~-3-~_\:lffcl*il~;I\'1
C6 HsC6HsCH:CH

IV

5-( 3,4-~\311 cI*i"lflh.-jI~\'1)-3-~~\311 cI*i1~1\'1
C6 HsCHP2C6H3

V

3-t~-5-~~0!rcl*i 1~'I\'1 C2 HsC6 Hs

VI

5-( 3,4-~\31Icl*il fit.-j1~\'1)-3-( 4-.-jI~<Ifit.-j1~\'1)~\31IcI*i I~I\'1N02C6H4CHP2C6H3

VII

5-~-3-( 4-.-jI~<lfit.-jI~\'1)~\31IcI*i 1~1\'1 C4H3N02C6H4

VIII

5-(2-ct\'1'1(lflh.-jI~\'1)-3-( 4-.-j1~~lfch.-jI~\'1)~~ N02C6H4Cl C6H4

IX

3,5-51~flh.-jI~\'1~-3((cI*i 1~;I\'1
C6 HsC6 Hs

X

3-fii~-5-~~\31I cI*i1~'I\'1 CH3C6 Hs

13

dSm-l, CEC IS.S {-Cmol(p+)kg-1}, ~l-ilf.:!ctJ\'1-~

4.5mg kg-I, ~-~ 4.7mg kg-I, ~ ~.,

7.0mg kg-I, ~-~ S.4mg kg-I, ~ m ~ c&

llRT if ffi ~ ~m ~ ~ f.:!(.jI+1ctJ~ 2 mg

\3fr: Wm 20 mg ~ <mT I ~ if "\iT7fc& llRT ~

'Jj\'1%UI m (WHC) c& SO% 00 ~ I m if 0lTtill

\3ITCT~(.jctJ<:1ljtll"~ "ffim ~ qAt ~ ~ c& ~ I wr
~ em ~~R 30DC cr:- 28 ~ cFi Air ~m
(BOD) ~~~c" if frtm <mT I f.:!(.jI+1ctJ~ ~ em

m~ ~ c& 10% llRT cr:- frtm <mT1 ~

m ~ cFi ~ cr:- 28 ~ (fCfl ~ ~ ~ m
if B ~ ~ ~m m 01+1'If.:!(.j+1, -i1~S:J~c ~ ~

~ c& llRT 01Ttr ~9,lO I

~~T(l -i1~~ctJ"UI \3TC1iTtTc& ~ ~ >lCfiR c& ~14 :

~~T(l -i1~~ctJ"UI \3TC1iTtT= (~if -i1~~I~c ~ ~

c& llRT - ~ if -i1~~I~c ~ ~ c& l1T5lT) x

100~ if -i1~~I~c ~ ~ c& llRT

~ ~ ~ Wr1 SPSS-lOem ~ ~ ~

<mT1

1ffiuT1lT ~ ~

~ 011~lctJ"ul "GiT<1/$;:)&)1-1)<1/':1 ~'" <;-C'c

-mr ~ men t, {r \WWTI0TI ir ~ men t \~ m~

\31cW1Tif ~ em 011ct~,rlctJ"ul QI~~lfcK1\'1 J11fR if ~

~ I % fttm ~ m;~~ ~\3IT -mr irill ~ I

\31\f: cfJcwr crtT \BT!H~ ~ ~ cFi m if ~

fctiT ;srr m 'f; \i'IT~\3IT cFi m~~ 0f~ m;~ m
~ 'f; I ~ ~\3IT 1clt1+1c1>hI(.j~ -mr ~ ~

~ ~ ~ qT(l cFr UTR if OO:SO: ~011cttll\Jj'I\'1

~ cFi ~ em ~~~ frtm <mT I ~ ~~lcttll\Jj"I\'1

~, ~ m~~if mT <mT m, c& W'i:RT c&

cmsr ~ ~ ~-"ltll(.jl-1ctJ ~ct~h-q;141 cFi \3ITtffi cr:­

c& ~ I ~0{lcttll\J)"I\'1 ~ (I-X) ~ ~~~

fcIfu B :-1/ I+1<:11~ cfctJ \3fr: ~ llRT if ~~~ fctiT ;srr

BcFi I ~ em \3lCRCFl ~ ct~1«hI f4 ctJ (IR) ~ ~

.,. ,'1 , ~ (NMR) ~ cFr ~ 1 if C:~WIT ~

...,.;:>;...,;>- 8,11~\J11 en ~ q-r:rr <mT I

~ ~ if ~ if cnt rrm 01+1'II-1(.j+1~

(NH4-N) c& llRT ~ 2 if, -i1~~I~c ~ (N02-N) c&

llRT ~ 3 if, ~ (N03-N) ~ c& llRT ~ 4

if ~ ~~T(l -i I~~ ctJ"UI \3TC1iTtT~ S if C:~WIT rrm ~ I

cJ B ~ ~ El1c: ~ ~ if Wm c& llRT ~

cnt ~ I ~ q(IT ~ ~ fct ~ m;r w-m QI~~I~\J)

cr:- c8t ~ m~~ I m ~ El1c: \3lTCffi ~ 2

(s-flh-iI~\'1 ~~lcttll\J)"I\'1), 3 (3-~~-S-4-~m-cffiI

~ ~0{lcttll\J)"I\1), 4 (S- 3,4-~\'1"I-i~I~\3iIC.Rfr­

3-~~~\cttl\~\I7\), ~ 6 (5-3,4-~~-3­

4--i\:;~\\q,.,\:;\'1 ~0t\cttl\;j\I7\) i:f 014\HctJl7\ ~ c@ 1=lAT



14

3.2 3.7 3.3

47.3 20.3 4.0

79.7 28.0 5.0

25.0 6.0 4.0

10.7 7.0 4.0

11.3 6.0 4.3

12.3 7.0 5.3

11.0 6.0 4.3

12.0 9.0 4.3

10.7 7.3 3.7

11.3 6.0 4.0

83.0 44.3 29.3

2.2 1.6 1.2

7

4.7

98.7

101.3

51.7

12.7

38.7

14.3

11.3

12.7

11.7

16.7

107.0

3.5

~ 2 - Fcrfl:Ff ~ if ~ ~ (NH:-N) ctr ljl:OIT (ppm)

~ (~)
14 21 28

wmr

5-~_JlIcH:1l".1'I\'1 *

3-~-5- (4-fii~cH:I~I[q,'i I~\'1)_JlI cH:Il".1'I\'1*

5-~-3-~_\3jlcH:Il".1'I\'1*

5- (3,4-~JlI cH:I~1[q,'i 1~\'1)-3-~_JlIcH:1l".1'I\'1 *

3-t~-5-~_\J{'rcH:Il":11\'1 *

5- (3,4-~0{rcH:I~1 Ich'i1~\'1)-3-( 4-'i I~?iflh'i I~M)_0{fcH:Il":1'IM *

5-~-3-( 4-'i 1~?ifib'iI~\'1)_\j.j'rcH:Il":1'I\'1 *

5- (2-cK11~fCh'i1~\1)-3-( 4-'iI~?lfib'iI~\1 )_0{fcH:Il~'I\1 *

3,5-~I~fCb.,I~\1~dfcK-1I~"I\'I *
3-fii~-5-~_0{rcH:Il".11\'1 *

~*

~ ~ 5% \R

* -q:ftm cfi m~

II

6

4

2

10

7

3

9

12

5

8

~
~.
I

~ (~)

7

142128

3.4

NDNDND

ND

NDNDND

ND

NDNDND

4.6

NDNDND

3.8

NDNDND

2.1

NDNDND

3.7

NDNDND

3.2

NDNDND

3.5

NDNDND

2.9

NDNDND

4.5

NDNDND

ND

NDNDND

0.5

m~%1

5-ICh"I~\'1~0iT<ttll~l\'1 (~ ~ 2), 3-m~
(5-4-m~lcKil~"I~\'1) ~0f1cKil~'I\'1 (~~ 3), Cf)l1~T:

7 ~ CfCf) 78.2, 82.6, 14 ~ CfCf) 65.9, 75.2 \3fIT 21 ~

CfCf) 29.6, 45.9% if "1~~cJi(UI CfiT ~t.T em ~ I ~

~1f f:i1.j1J-jcJi ~ -;r w Wf(f if 85.1, 79.7 \3fll:­

52.2% .,1%JcJi(UI CfiT ~ fcfJm I 5- 3,4-~\311CRfr

2

7

1]

6

3

4

12

9

5

10

8

-q:ftm

5-~_JlIcH:1l":11\'1*

3-fii~-5-( 4-fii~cH:Il[q,'i I~M)_JlIcH:1l'-'1'IM *

5-~-3-~_0jfcH:Il":1'I\'1*

5- (3,4-~0{r cH:I~1flb'i I~M)-3-~_\J{lcH:Il '-'11\'1*

3-t~-5-~_JlIcH:1l":1'I\'1 *

5- (3,4-~0{rcH:IAIIch'iI~M )-3-( 4-'iI~<lfCn'iI~M)_\j.jlcH:Il'-'1'I\'1 *

5-~-3-( 4-'i 1~~IIch'iI~M)_\J{lcH:Il".1'IM *

5- (2-cK1l~lflh'iI~\'1)-3-( 4-'i 1~?iflb'iI~\'1)_0fTcH:Il":1'IM *

3,5-51~flh'iI~M_JlIcH:1l":1'I\'1 *

3-fii~-5-~_JlIcH:1l":11M *

~*

~ ~ 5% \R

* -q:ftm cfi m~ ND-~ «0.5 ppm)

~~T: 98.7, 101.3, 51.7 \3fIT 38.7 ppm m ~ ¢
(flfr ~ if \3j J-j'1f::1cjwj ~ cfr liT5IT Wfl1'T ~ W1R

m I 21 ~ CITG:~ ~ 2 \3fIT 3 if m \3jJ-j'If::1cJi\'1 ~

cfr liT5IT 20.3 B 28.0 ppm crr-m ~ I ~ CITG:~ ~

~ 'tffirtr if m Cfi19 ~ CfCf) \31fuq:) \3j J-j"'1f::1cJi\'1 ~
'-'>

qr{~1 ~~ ~\JfTW@T% fcn 3 B 4 ~

if m Wfl1'T 00 \3jJ-j'If::1cJi\'1 ~ ~ ~ if ri f'r



15

~ (ftr)
14 21 28

~

2 5-~~-31Icffll':1'I\'I*

3 3-fli~-5-(4-fi:p~jlcK1~IfY,.-jI~\'I) ~0Ucffll':1'I\'I*

4 5-~-3-~~\}flcffll~I\'I*

5 5-(3,4-~01lcKnPh11~\1)-3-~~01lcK1IIl)1\1*

6 3-{~-5-~~-31IcK1l~I\'I*

7 5-(3,4-~-31Icfflllch.-jI~\'I)-3-( 4--i1~?IfY,-i1~(1)

~-31Icffll':1'I\'I*

8 5-~-3-(4--i1~~1ch-i1~\'I) ~\J.frcffll~I\'1*

9 5- (2-cf\1'1~IICh-i1~c1)-3- (4-.-jI~?IIch-i1~\'I)~-31IcK1l~'I\'I *

10 3,5-$I~Ich.-jI~\'I~-31Icffll':1I\'1*

11 3-fli~-5-~~0ffcffll':1'I\'I*

12 ~*

~ ~ 5% 'R

*~ $ mzr

7

146.3 182.7

32.7 62.3

26.0 45.3

57.3 108.3

105.7 152.7

95.0 128.3

111.0 153.0

95.0 151.7

88.0 145.7

115.0 149.3

101.3 143.3

22.3 37.0

5.8 5.0

197.0 204.0

138.7 186.0

106.7 164.0

193.3 200.3

194.7 200.7

182.7 200.3

191.0 199.7

191.7 197.7

192.0 198.0

192.3 199.3

191.0 198.7

93.3 143.0

5.2 4.4

5-~~\}f'rcK1l~'Ic1*

2 3-fli~-5- (4-fli~cfflllch.-jI~\'I)~-31Icffll~'I\'I *

3 5-~-3-~~0.flcffll~'I\'I*

4 5-( 3,4-~-311 cfflilch.-jI~\'I)-3-~~0.ffcffll~'Ic1 *

5 3-{~-5-~~\}f'rcffll~I\'I*

6 5-(3,4-~\}f'fcK1~lfCh-iI~c1)-3-( 4-.-j1~?11ch-i1~c1)~~*

7 5-~-3-( 4--iI~<IIch.-jI~\'I)~-31IcK1l':1'I\'I*

8 5-(2-cf\1'1~1ch-i1~\'I)-3-( 4-.-j1~<lfCh-iI~\'I)~\}f'rcffll':1'I\'I *

9 3,5-$I~fCh-iI~c1~0.frcK1l~'Ic1*

10 3-fli~-5-~~-31IcK1l\JjI\'l*

II ~*

~ ~ 5% 'R

* ~$mzr

7 14

78.2 65.9

82.6 75.2

61.7 40.7

29.4 16.4

36.5 29.8

25.9 16.3

36.5 17.0

41.2 20.3

23.2 18.3

32.3 21.5

85.1 79.7

2.4 1.6

21 28

29.6 8.8

45.9 19.6

1.9 1.8

1.2 1.6

7.3 1.8

3.0 2.1

2.7 3.1

2.5 2.9

2.4 2.3

3.0 2.6

52.6 29.9

0.9 0.8

-3-~~\311cKil\l;1'I('j (~ "ff 4) ~ ~ 7 ft.T

~ 61.7 \3fR 14 ft.T ~ 40.7% ~ .-J1~~cn(UICf)f ~

fcr;m (~ 5) I % qKf t:lfR ~ ~ ~ fcB ~ URl

ft.T ~ m ~ "ff 2 \3fR 3 Cf)f m ~ ct ~a:r
m \~ ~ :;r~~ it m .-J\~<Z\cn(UI\31cRrtR

~ ~ (~ 4) I ~ 5-~~\)flct*iI\l;1I('j I,

3-Pi~-5-(4-Pimcrm ~) ~\311cKil\l;1l('j II \3fR

5-~-3-~(1~('j\ch.-J1~('j ~\311cKiI01('j III?J ~ ~

~ f.r:r:R Cf){ ~ ~ III Cf)f m ?J ~ ~

~ m ml ~ ~ % cilw m ~ '4t ¥T it

~ ~ \3fR ~\3TI ct fWr ~ ~ ~ ct
ftrrit 1:f<:rf1;;~ it~T ~ \JfT ~nc: -.t"
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<frtiT * ~ if cnrrr 0ITill ~-7 I

.,1~~I~c ~ (NOz--N) ctr "l1f-Tf~ m, 9
~ ~ (N03--N) ctr "l1f-Tf~ ~ if ~

~ m (~ 3 o:cf 4) I ~ q:)RUf lfGJ if ~l-i~If:ich~

~ CfiT"1~~ch\UI m ~ m ~ ~ if qB- ~ ~'*
wn qldicHUI if "f1 ~ CfiTm ~ m m I cnm m

fcRfr m \N(fIT if oj I~~I~c ~ eft l1T3IT 5 ppm -ij

~ 1tf qft TIt I cnm if W(f ft.1 ~ ill ~ .
~ 0.5 ppm "f1 ~ m <:tt I ~ % ftM ~ t fch

~ ~ 1Ttif eN ~ ~ ~ "1~~I~c eN ~

~ m ?:ir 0fR if tft-m ctr ~ if ~ ~ M I

Wm ctr \i'Wf~ G:\ \jTSIJf('fm ~DdchR.~rtW:r ~

if Wflfl ~ ~ m ~ ~12-J3 I 9 lfGJ if "1~~I~c o:cf

~ ~ CfiT~ 1Ttif wn ~ 0lfum ('fm 1:RWf

1JT&l if ~ ~ Rmcrr ~ I .,1~~I~c ~ CfiT~ "f1

~ ;r ~ 1rtiT * ~ * m QIHchl\ch t fi
% ~~ql" ~ ql~l-i'5~ if ~ m \JfRfT~ 0fR fcRlH

eN tR ctr ~ m ~ ~ I ~l-i;I~ch~ ~ eN

~ if ~ ctr 1@r eN tW:rr cnR if ;sIT ~ Wfill ~

\R1 BlfIT 1FJ if qmr \lfH CffiifT ~ ~ rn-;r CfiT

~ if ~'CR ~ cfJ fWr~ iRrr ~ wfcn m.
~ if ~ m"Bcfi1 % ('fur ~ ~ ~ ('fm

~ 1JT&l wn ~ m ~ ~-71 m-m 1@r B , .

m q{ % C{)l1"l1f-Tfif ~ \312lCITR~ iRrr ~

('fm ~ \i'WfcfJ ~ ctr W'l1TCRTW C{)l1m fi
~I

~

~if~1lir~~l1~m~

;:r;>f\J'Fl f.p:r;:;>fcn cHit 'Tit I ~cn ~T('fT~ (fTG:

5-~~i3jlc1tll~l~ 0fR 3-~-5-(4-m~lc1tl~If4,"I~~)

~~lc1tllv:l~l~ B ~~T: 78.2 0fR 82.6% "1~~ch\UI CfiT

f.P:F;>fUT ~ \31T I F~" trG:r-fh:r ;rT~ttcn\UT R!:lTl1cn

(~) m ~ 85.1 % ~~r::jUI cfJ

BN~ w \JfTWfiill ~ I ~ ~ if qrm Tf<TI fch ~

~ eN Wm cfJ m2l ~ ~~IJ1cti cfJ ~ if ~

fcRrr \JfT ~ ~ I \3Fmf: ~ ~ B % ~
~ch~dl ~ fct I:\t>UlchR.~rmif \i'ffiT ~ if ~ Wm
~ CfiT~ ~Sdl~d B iRrr ~ %f ~ ~ eN

C{)l1ill cfJ fWl: ~ ~ ~ IJ1cti CfiT~ "l1f-Tfif ~

;r ~ 1:RWf ctr \3lIvf eN ~ ~ ~ ~ ~<Stl

Ji'R 0lflmIT ~ CR@T tr ~ if m ~ ~ t I9 ~ ~ CfiT~ f:i~Il-icti cfJ ~ if ~ fcRrr

\JfT ~ ~ ~SLjRfd "I~~IYI~D., ;,-[% ~ID~R.5

f" mcgt9cDmB~~~-&illif~

~ ~ m m~I ~ W'RT if ~ ~i3jlc1tllv:l~l~

[' ~. if fcnm if m ~ ~ ~ 0fR % [' ~

m cFi CJmUT ¥T if ~mrtt ~ m ~ ~ ~ I ~

~ Cf)T ~ ~ * ~0ff 1:[\ ~ ~ \3Rf{ 1tf~ t ;r m ~ ~ eN ~ ~ t, \J1T1:RWf ctT

~ cfJ fWl: Qlf:ichl\ch ~ ~ I W ~ ~ ~~IJ1cti CfiT

1JtiTrr ~ i3jl-i;I~ch~ ~ CfiT~ ~ m ~ TIct1JT

~ ~ m ctr lc1"I~~ch\UI ctr ~ eN ~~r::::jd

CfltCfi1:RWf ~ ~ if m ~ WIT I

~
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