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An Evaluation of Phosphate Availability

in Rice-Soybean System Cultivated
in Lampang Soil Series

Abstract

Assessment of availability of TSP. and Rock Phosphate applied during paddy growing s€ason on available
pho6phorus in soils and soybean ields in the dce-soltEnn crolping slstem in t w Humic Cley Soils (Typrc Tropaguafe) in
Northem Region is made bas€d on results from trials in farmers'fi€ld in Chompoo Sub - district, Muang District,
Lampang Province. Experimental results in the first year indicates that paddy rice does not respons€ to phosphate
fertilizers but shows siSnifrcant increase at 0.01 level in terms of total phosplrcrus upl-.ke.in plant and available phosphorus
in thc soils (B€y II when two types of phGphaae fertitizers are applied. It also indicat€s that therc are sinificant increases at
0.01 level ofsoybean yields grown after paddy in the check plol with no residual effeci and in the plot with residual effect
of TSP. f.om paddy grwoing season when Sup€r phocphat€ fe.tilizer is newly applied. Soybean does not response to the
newly applied Sup€! phosphate in the plots with residual effect of Rock phosphate for both rates- In years 2 and 3, it is
discovered that paddy rice does not respons€ to resdual effect of the first year phosphate fertilizers but soybean has
obviously higher yield du€ to residual effect of the lirst year Rock Phosphate for both rates. In the meanwhile, residual
effect of Sup€r phosphate fertilizer at a high rate applied to soybean in the first year gives marginally higher yield when
compared with plots with no previous Phosphat€ fertilizer application

Based on the abov€ results, it indicates that Rock Phosphate can bc effectively used to give phosphorus in
paddy field where the rice-soybean cropping system is prevalent.
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6uurlunnduifurirta ::Trslor{nr 16r d.rlriotir:-tr.: rtu 6u*-:*luqjaviehironcf Slrrry,laada:-d

dolu*vla.rrildaqlu':sd'lrh uavnrornrlududo-.:neinim:rJqnfnriurimdnluQq u uavrJqnihru6o.r
cnlluqquft (nan&rrn6u, 2s27) r]ui1d;uodrh\.160 dn: 16-20-0 louldlfi'n1rlin drriumdan#:ru6o.r
d''rulraqjovlriinr:1i{uualdinr':1irlu fililualnldrlrn rfiifiarrynlrorn:luiaorunluavrnrn.:n:oro
n" 'jrihru6a.roclfrirr]aii*rdaon6'r.:orni1d1frli!fn nr rlti:]uria a u{nlupJfi ac ar 01d'ir uraiaa r ar uld'ri1
{rlaqer: ro-zo-oyriu riaar{aiaorn:]rd':uluqiilanrannnS.: ra{i1u6u riifi'a{luElilririurt:vlulri
riairr nr:ni.:rlaar{aiarvluu:llrnfiooriu,rlofi{uaq'n-rqnrau-r'6rrroiuavfif,ndro,r6uuavy{oarr,ln
1u{uildlfifi!'fuiorql iijnon6'ri vioriurlilrnrriauurifr ru6a'rirlqnnrllrr ndrlnno-.rnrirthlfrrrql
yioayla:'atirufiliu:J::latrieiofidu6uoviadriurliunrlrirfiu.:r,roeionr:n6qr6:Inaorir rirlfi'araarin
t a.ri'rr racn'r ru6 o.: eiafrui o qjlu:vo'r eir

lrn:lryurirfio{unirnr:ldr.luriaanioiavaruldiru r1::narriu6uilrqr,{a6r,laiddliurlrylui{
ldoqjriurJirnnrfiau 6rrn:rirrltrfiu oaMn d.lflurluliaarvt#acaruld'urnra+aavmald'fi rnlinirnr:rJqnil
q  t  I  q .

lu:vur fn-rftnria.r ilnnraril"hfravaraldfiro.rrlufiur,laaMn arorirrfio :vlutrildlwriim:rJaorJriaa
v{aaliaiairit,t:l:cIu.lriarir.:rios!iuriauhlt6'rfiulyionaoodr.rarsnrloSor6!Inta.:fir uonornrturlufiu



yladriloi1dlfi'niifiraroir.ranncir.:lfillaar,/aiairiurl:vlulririaihnr6o.ri annrlrirld
V  7  . a t " , { e unrrid'uoi.rfiurirhi"tdi'alanr:ulitrrr!fiu:.rrl:virinrnoruriurJ:vlurrilalr]ar,,ladoin:y.j1.t

tfiodazarsl6'irudulfiodavarsid'ir didoarandqao.!fit1u:cr!nr: anfillrl.rr drr-dtm6o.: irlqnlu
fuurlocnlu ftu1um:noao.rludrufi6rnriu ucif,Nrvu armn\n#n6uovaqluarmnirft uavmalanriu6o.r
nrrr ud{qrnd!rduri'rrLiunr:ld :vlutridduluanrnro{duld IoufiinqrJ:varciaa.rnrlnoaardli6o

r. rfia6'a.rnlrr irurfia:L:J:vivrGarnta.l]ufiur,lanu,lo rir{orirJriaguJaSr,iaaModaaraHf,nfrn
z. rCada{nr:t ia!rfiu!Hnnnri1,lrta.rrlsfiu oaMo?iu annri'r.rla.lr]tivr?rJrf,atr:Ja{r,,laan,lnorn

) .  (  e -  e
11 ld LUnui1,)naHar{actrnr Ra,t

:. rdaei'a.rnrruliurrrfiarrirHann6'rwaululiaarllo il#1dllinilfnrfur]unirliagulairlaaulnild
a.rtluriluqoud,rei aHaH dnn''l rudo.r

r. rio6'arnr:6nrrcnrlfuniud:vvrir.:cirlroryrir,laar{aiadolsrj.:vlulri1u6qftrm,{6n#lryda.r
s. n4od'ainr:ulSuufiurarannrirwaulur,,loavtnornildluiu:nf.r z *rudallaHdnla.#nuayfrru6a.:

tultyr 2 ||'au 3

qilnrolua;i6nrr

lunrsr
viiurfrlt - irrniur{mfluT dudrno! (iu:n)

- i'rrriu{ m. 6 (1 2 $as 3)
- firu6o.:riu{ ao..r (iutn) (no{f,iU,2s2l)
- #rm6ooiu{ ac. s (i 2 rac r) (na.rfitl'i, zszl)

'I]a - ualllrfialdaMn :rz N
- nfuia1r:Jafr,laatr'{o 46% P2o5
- lJunariaroaol:ci eoz xro
- fiullaalr.lo (a.drnu) 3% pros ludr:avargirnrn

30% Pros irJlrwi.lullo
l x l  a
rt a $t{ t:l u r.l

ar :roii o.: niurir{olin !!av rrrra{do?fi n
- l.:-toru
- lounltnn
- ln':avltrioa
- Iilulo:inr'laa

lfnrr
- luqqdu 11n[ un1:r]oao.tllrJu RcB i3dr eirirnr oaa.r :sna:Jdru

r. lriltir]olla a v{n
z. rlari:JrilaXnJoiv{adMo o'nt o nn. ero, eiald
r. {afiur,laar oalntl zoo nn.riold
r. :lufiur'{oao'{n ainll loo nn.ciald



r]rLrlneiriildlooi6r'iuyi,ruloriaurlnr,irui.niu druir,r]u:a,riu N rac K2o ltilud'nr u !!av
o nnriold loaldlx + x losifir'jrrriau:Jnoiruimlurav JN dru6akir]urei.lllrirdr;acfneii'arrn:inon
{rrldri'un6'rarq ro {uli:srJc 2s x 2s dr. r d'ucioli:J ra'.!:Jnrirra5olr"jrlrlrorua''nn s nn.rioli rili'crirfir' 
loam:liianau riuarlniiorriuriro'ourar s n{.: rfir.rrdu':rJaru6ou}rqo6nruu nr:rJanihluicia 1 lr
61fiinr:16a1fiui drrafu:]uliranrv w rill r 1dd:vuvnnruayiirdurfiu Ioulrjinrrkir]tl,iaawlnlo 1 6n
t !  t  a.:urT{4flnE'r aonn1.:

- 1uqqu6'.r 1r.r,! unrflroaa.lttlll split plor in ncn. i I fi ilqd'unrr oao.:ici,!d
1. main prot rl'ivnor6":anaonrir,:la,rr]u I eiril ornildlfi'nili'rrluqErirur 6a

r.r lriinaldr]ur,,loanln 1"1""t ;
r.z nnndriaa.:rlu rsp. a'nl 6 nn. p2o5 6io1i
r.r ar ann 6'rw alrl ufiuy{o a ry,ln d"n rr :oo nn.riali

r.l aranndr.waulafi ur,laan,lo a'n:r Ioo nn.ciold
2. sub-plot rJ:vna:loirarlu I ii'nr ildairfl uriluqorJann"r ru6o.l 6a

2.1 3-0-6 nn. l-rror-qo riald
2.2 i-3-6 nn. r.r-p,o,-x,o cial.j
2.3 i-6-6 nn. N-rro.-rro riol.d
2.4 i-r2-6 nn. N-pro.-K,o siali

.. rJulu suo-prot ldviialr.Jqnloui6l:ulixrmru:d.rnalir.urn:lan riau annqnorion"rm6o.:
6'rsdal:Idriul ld:vav 1n 50 x 20 {r.r. r.io.:onudrnauuanwda z eiudarqr: r\rdor{gfirdbuoo! z of.t
riuarrrnfiio.rniurirolorra.r e o:1 rfirrdu, riod'r u6a'rara r ro iu nr::Jan*:ru6ornuuaii'rrluieia 1 rr
filfiinr:rdurnisi ueioilriinr:1dr]ur,{aaMnlo 1 dn unriu{a:o,rdu N ua; x ldluainrruavidrdur6sr
nll1Jtl:n

tSnltniao{
t. rn:ntre{trflum liquruu zszo - utmuu 2s27)

r.r finurcizrrsalrqrdlnln riounr: oaa, eiinr:6ldladr.6u::l (composite sampte)
ornrinruu a.rroaaJrFrnrvriyr"rnlrofittnvrtrinrunrr d.:arnnr:iroztvrirlnnryJr 6uo-.:nrirridorhu
na.: sand, sitt rral "r"y d'oadluriodu ltcxture; :vnvrduirr.r g*-; irJfifiiarriunro (pH 5.s) fi6uvrifihq
oqjriu,Jilrnrciaui'r.reir6a r.s nto{riuri 6qiirlilrsriaar,ta:-nri.rrrooqj6.r rzo pp,n. udoq'lrpdriu
rl::lusf!f,ui 3 wn. (Bray u) vhriu C.r6a"jreirrrn drviuli:Jan#lru6o.ruavriurJilrnrdlfreraardn#rru6a,:
Li1rifi.r roo nn.tti lfiouuavonrv zszr) n!.rirda.:qnr{aaviaiatiruluqjovnnni,rloaar6:J:vnalaar6u uar
a':ri :vnoririrrjldrd'qJiqoludu1ofi6o ru6n lo,o tr,ur and tyner, 1e.l6) 4.ri!vn.lrnlunr:c15,!ual ao dau
r,loar,{a:"a1u6uliuaa'r.rrnn ndrr6ada6uaqluanrnt-.rrirdr.rqqrirurriu ar:, :cna:laa.rru6n?{odo,ln
ovarjlu3rha.rr,laar,{aia vlaao,ln 1ne++; drriuard:lno:11*fldarlr:nasara16' rlnctrllfiioallaia
q  -  4  ,  r  r  i  -  X  ^ ^1u6uliurJ'rvlslf tiofitrrniu fifilrj uaronrv :szr) uavriaair,rr{rqoudrr,ra"lrfirrdurfirduovna'lt]ari
lrianr16uufi'.: rdu16urrir.rdulffi 1\l drqnirlfi'd1ril:snar.rtarru6nr,laau{nr:lduutJa{1uflrarn,la3n,
lladoin Ge***) d.:riuar: :cna!fiavaruld'urn6.lrir1fi' aallaia#liurl:{stfcjafiduduinoa{ !!nv
riuarruqdrirbirioar,,laia ilrirfiu.rnaeiafili qnnrlua'.rirdvrorc rvadr.!d.:#2r 6o.r

arni'arianr:i rnrrvri6uuac?'oranrridurirr 1 dairum rraaflld',jr 6uilirhurJarvroaalo{.ri
riu6uiinrrlqorcir:oidr rlryurorqoryr:fililrinarf,u,:druiLrirs.r6o.r6oo-rqrlad oid (nrn.ri r)



76

mrl.!d 1 udo,rn$d n-6m.: rnfi ravnrunlma.ldufi liroaa.l

t ) ^

l0uar41rntvu rirr,rio:Jilrru
pH

aurlmsln

r{a ar,l o:?i riuri:vI utri
r,{oa'r,la:?vr".rrlo

)  , 1  , )  r e
t'utleta tqu!vltl4fl t'uauuto

. l  . /  , )  r vltnarqurJrLlanr!auuto
. /  A  , A  r r

ll}lnturtu $anr!autrlo

tuan
d{nYd

sano

sih

cray

5.8

1 .5

3

120

5 5

760

1 2 0

40

l

40

40

20

%

ppm.

ppm.

ppm.

ppm.

ppm.

PPM.

ppm.

%

%

%

r.z nrrnmeultrnfrrdrC r drr)
r.z.r srufirJfiri6uavnr:roirgrff:-rlnrolirl (iquluu-ti'u1rnr 2s26) 6u!fi5u du1uu a.!

unyndrinfi:$ci arur6aulqutuu zsze uavld'r,rjruur6oliiu{fn (r dena"q:-hnalt 'ioit fi ro ntn4lnl ,tru

eialrlu ara16oun:n4rnr 6.:16'6uniulurla.:vroao.:Ioanr:lnovldarg6u&6uuacurinr"nfi"nfi'r 1flaa

uallrnriu :vlrrtr roi'u 6{irnr'rlnu :ttavo'no ud'r6lrJuri'r.r6qrdauriru auiaa flrr 12 u an (4 Trs,

3 Reps) r!6cirn'r{dr]amleiri-reir I 1ui'ui r: firurnl u szo loaiiv'jruvrialrf.:oao6unar:]uuanir
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rqflamuu . urdurriuftr uavnr:!-uindalaciru 1 lftraSolur6aut-urrRr zszo

,.r., nnriCr,t r$teoralr{stda.|t$nr riouldr]il6'inr:rfir#rorh6q ldafrlt-nroflvri
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nll1J

?lronolorqv,loaria:?i riurl:vIu{ri1q6u ppm. -r

f!8v Tzuz tvuu lzuz
' a  )

nalrljnol !'}l$nnna lnaanoan uantn:J tnu')

r. lrildrlurlaarrtn
:lu rsp. ri'nr e nn.lld
r]ufilr,laanln a''na zoo nn.Ii

rlufiuvlaaMn aiqr loo nn. i

2.

3 .

4.

3.0

3.0

2 .7

1.6

1.0

7 .3

60.3

I14 .0

3.3

6.7

23.7

19.7

2.O

55 .0

F- test

LSD.

c.v. (%) .05

1Ns

28.6

111.7 4

7.8

11.7

58.89

23.s

16 .81

8.3

31.2

r.:.r irrrlnufmoira lurwlr.rnr:roirgr6ulnra.ri'rr16'rirnr:rfiur?iadr.:filru r :vuv
6a d':ruvinunnna :vuvfinaanoon rac*uvffnqnurirCa{orirurinui"r ruarJrrn4"jr r]ur',laan'{nr& l en 6a
:]a rse. a'nrr o nn. rror lti rlufiuriadl{n a"nr zoo uav mo nn.Ii birirnrinufi'rra':i'rr1d'Mr riulriu uav
lriunncir.rl crnriri:Jilrildrls[eiadr.rlo uavliul luuurrrr6lrfiur'l 3:vuv r]a ynvuvrnnno :vuv

oanoan !rav:!u!{nud d.rd:vavqnurifu nu'jrlaHdninnl6anto*uln.:dlJlti:la urJa.rdld:la rsr. a-errr
6 nn. projli ld{ufiurioar,ln o-nr :oo uav roo nn.tli 6a 6s0,606,630 tta! els nn. i loutiroir.r (nrrr'ri :)
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r.z.r rile{rfuJufdu ornnr:urdodruro.rrirr,lfn:sra'ir,rufioirri6lriuur6o#r'id
au1:ni loohoriuuJairiuri nvjr irriuurlfilbiriruJo{riugi !l6o6raoa.: riald'fur]ailoao'ln ueiri.r r
chfi,lnr:vroaoifrHaunncir.triuofillriifiudrdrynrafi6 Ioadn{rira.rurJa'riLir]artaar*n li'cira{ludr.r
:su'jr.: z.rs-r.ze uloirilci lurnrcdurla.ilrjld{ullaar*erlfi'cir e.:e lrJairiuei (cnn.rd:)

mn# r rlrurinui'.na.ri1ri:caviirlrnnno *uvirraanoan :vuvirr4nuri uavr:lairiuei ur6o6:.na.r
{rr rialdi.::ludaaniqehrlfi ofiu

rirufinufi.: (nilt r na)
IZUJ tYo!

#nunnna i'r-raanoon

irurinurir (nn;li)
' rvav{reqn*ri ur6o6r-r

god',r u6o tr:Lafriudl

r. lrildr] ar,laarv{o
2. LdllU An'l 6 nn./n

3. ld{ufiu?,ladlrlnii'nlr uoo nn. i

57.9

59.3

56.4

64.1

178.7

171.1

184.3

182.4

546

901

541

548

8.18

7.27

7 .18

7.24

650

606

630

653roo nn,[i

F-test

c.v.("/.)
1Ns

13 .9

1NS

9.0

rns

9.2

.  . . N S 1 .o1Ns

13 .0

r.z.s rl?erorfirm!.$rqr{saylsifdtr.rhr nr:vroao.:o{.:ildfinr:rfillfiatjr.:f;li:cas
nr:ro?ryr6lloeir.r .11 rirnrr-irnnvrirfiaurnru rdriura.:rrrp{aavla':"a1uuri'rrudrcirurruriu ilrru
vr".rrroralnqr{adrioialui'r'r Ios!fi:Jehadrf,lfi:vuvinunnna :vuvi'rtaonoan la::ruvi'rrqnuri Hn
rhn4.h purJa.ri':Jirnnlf,rnrorortrqr,loalla:"alsindrdilloumoi! ni:vsvfin$onna :vlrv{rnoanoon
au6r:vuvirrqnuri ua:m:1d:]ur{oarr,/niararhli'rJirnnr#'rulora.:trqrlaar{ofaluurinril{uadxroiudo
Iourqiflvadr.rd.ti:vuvi'rrrnnnauacd:vucirraonoan tirui:vavtrrqnuririu nu'jr rlirrnrvirvloro.t
orqriaar.lor"aluire (ur6o ' nod.:) ao.:urJa#kir]u rsp. ainr e nn. rro, i'i fia.:rrjr uln.rilrjldr]a ueilri
roiudorin uavriraa.reiri:.ro''.rndrrirlil.rrnrrirurororoep',laar'{a'r"alui'rrdrn'jrurla.:d1dr]afiullaan',to16'
ariNrfiqlddo drufur]trfiur4aan{nrfu u ainariumrh ahaEriuurlilrhlfiJimnrvf.:rmrom-rqr,lodr,laidl
inarn'jrabadr 6,ri:vavi'rrqnuririu :Jirtrun'.:rarota.tnnllaavla:-aluiirrirdr.oln ,...'' nn. -p Ii

.  -  l r  , a , "  d  t ,  .  , , i a  { ,  .  , l l  r
na{mtllYl Mdu?r 0lu 1.0t8, 4.850 lta! 5.447 nn. -P /tl ia'ttt!a,l?] tdll?r TsP. antl 6 nn. P2o5 /t: llua{1lld

r]ufiuv,laaulna-nlr zoo rrav loo nn.cioli loutiro-radr.:l:finluonnttloaa,ro:'.tilrlr'Jr nrrldr]uriaanlo
d,r l rhfu 1ilrlr1fr:lilrun'.nrlota.:rnqr,laaliai*unod.r#runneiril:lorndhld:]uueiarir'r1o vi.rirda{qrn
orqr{aarioialunadrirrl6'rodaudraliavara{luur6oriudrulr,rqj 6.rrirli'ru6aa{1unaftrflu iunr
fifiarmn (nrrrfr r)
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erlt# r rlilrnrrfiurora.:orqr{oa aialuirr i:vavirlronno ftuvffnaanoan ttav:ssvdrrdnllri lia
ld'i1:] ar{a a u{ndurfi onlu

irtnnna fnaanoon nadr g5g $Farlavea{t
(niu2 no) (ni&lr na) (nir^i) (nn.Ii) tnn.ild1

mflJ :!uvlndnltn

r. lrjldrlu*aau,{n
z. ldr]a rsr. aina e nn.id

0.100

0.141

0.124

0.160

18.19

0.202

7.8

0.296

0.388

0.390

0.395

4.47

0.057

7.4

5 1 8

6 1 6

626

759

4.2BNs

1 3 . 1

2.143

2.422

4.224

4.688

40.20

o.679

10.1

2.661

3.038

4.850

s.447

40.69

o.7 37

9.2

:. 1d:lufiur,,laarv{n d'nr zoo nn.i1i
r. 1d:lufiur.laau{n ahr roo nn.ii

F-test

LSD,05

c.v.c/.)

i.3 n1nm.$Jinrire{# z lrtrmixl
r.r.r nrCrlffincnrrn?qrilbraqdzrriar (firztlrr zszc - rmu* 2527) mfloaal

rlanrilruda{cnrrua'.tfnrda6nu6.rrlsviado{n 2 tfio i1d1i'ciufuiocilannti.:rnfiu:J:vlslfcio#)r 6ar
d annr:uiurnfiau rfiuio lrnririrnrwri:Jilrnrroriaar,ioiafiriurl:vlurrild'aa.rn"ratir.:6uddrorn
ru n.rroaa.:eiasild'fiJ6vrinacrnrlurioaninildlfrrir.:irri:suvra'rrfi! rfiurviadrcucrioqianrirna6a.t
Ioalfii rray n nu'irurlarirnoldr]ufiur'{adn'{n 

s.: 
z oin:r 6a zoo uav roo nn.id (A1 lrav A.)1i'1i:rd11

rnriauli'cirirorvri6a 23.7 rra: rr.r pprn-n lulru:durJnldrnaldr]avr?r.lriatulaillaarvio (A2) ua!$ a.r

dtriroald:]aioav{ornrialrau 1a,;1ficifirnavri e.r $av 3.3 wn-plouaroi:l nr:rJyriiruda.rldim:1dr]auav
lri1dr]trvrirlila$Ja{r'laau'ina.:1 1rarili'riurfi ru6a.r oi.rd6o uila.rd1ri1d:]ullaawln rn,r unvu ar#1drla
viaan'lna'na 3. 6 $av i2 nn. rro, I: (8283 uau B1)

rn".rornrniaur a,rldr]uenleniireit.1 6ur.r{oar!#1 ft:Jqnt?rru6a.rriur{ ao.r ai:Iairu*r1frrirr"ufi
#lna6o.r.rannruud'iorn qn z iu nrrmandrrnrfiurrjr sa dairiugi riaarqld' u iu udlrarn an6.r
rirnr:naunanniarvirriuar:rnilowvrlruan t of.r rCaflorriunuau*la{irrqrvdrgiuva'.rornriuldriu
ar:rnialtoiurln ro iu auirriaurfilrdur r d orf 6lr,rqonr:riuar:roi uasld'rfirldurdail'ur6au
mlnrlu 2s27 naaoqorJanlriirJqmuavqrJa'l:nlo 1 d.rnr:vroao.r anrhmdo.:ldHao-.rf,

r.r.z rirninufiuxdbnriarCara aa fi.
) t  .riiarirruda.rorqlai re iu ra-rorn:J1nld'rfirftaair6'lr?:rv6or (eiu b oon) lda

r"onr:roirgr6 n .iruru r: d'unr a.rdau rirLialufi'.:lurirvrinn.rfiud:d.rrirurin ranrroao.::hn4'jr
Hann6'r.rro.rrlufiuv,{adMno-nfl 400 nn.Id ornildlfiri.ri'rrluqqalu 1en; iuurlilbi'ril.rrinnfi'.rro{ei'q
#r ru6a'r6n'jra"nn zoo nn.ii {l ; uavHaern6'r.rtaulufiuliaaninri.r z a"nr cirndrt 1e, ua: enylfiHa

6rrjraraondrlra{:luvrirJ0aXuJo{r,,laaoinqrnildli'ri!{n'iuii'srfl 6 nn. p2q lli. t4) adrloiu{o drrlir

araon6'rtarr]ari rilapJailloau{n lery riar iar riauri:LurJarfilrirnaldrlullodu,lorrriourau 1e,; vru



'jrbirhrrinuri.:ra.:6'rru6a.rld'6rrjrrciriurnrluoncir{dlriirisdrn''qrr.:afi6 d.:u:Jal a,a. .n, uav en bi'
rirurinrri'rrir mdol6 a s.77, 12.24,2e.30 !!a! 34.e0 n,:-u losdroi!

drnirr]uvrirJ riatnJafr,taarlloilda.:hflu 1frrilrirru6a$uqquA,.: r d.nn 6o
o(B1),3(Br) 6(83) rrav 12(84) nn. ero, i ril nrrjii'rirurinufi'.:ra.:ri:r 6a.:ttnncir.!n;u::y,jr{u:Ja.rd!iu
aianndr'no'r:]un-:rJoaculoi oarilo uav:lufirriaau,ln nrin6o lrunladulluannndr,rrau]milJriaxuJoi-
r'laao{n ainr r nn. rro, rldorni'rl (Ar) rirrru-jn! adldrlwirJriaxr:.lair,loauinniillurjiararirli'
rirufinui'.no.rd'rrv6a.:rfiriuadrr rdu{o arnuriarilril6ldr]ulrodn{o (nr) uavtu:v .jr{rifln:lui1d
a t  -Mr,tunaarn 3{Br) nn. p?o5/ l,jdu 6(Bj) ttav 12(84) nn. rro, I.i iur.nlfimirlfirirurinuri'rlo.:*r ru6a.: rir

iqnrrJar-on ufrrfirriu ugiriunruunneir.rdliliriudr6'rprr.rafi6 d.rrirurinufi'.rra.:dir 9.r6ardld'irrlu
BrB2B3 !!dv nn luurlaliliu aernrir.na'rrlavrirjrilasulaiv{oarv{fl a-nr s nn. e,r.rld orni'rr 1a.y 6a
12.24, 2o3a,22.87 rlal 21.e4 nil louriro.-u CrHatal B,arB, rav no !.r 1e.) ovriir.idr ,6uliuniuu ooi

lrjrnuldrluy{oa${n1frnlli'rruriau 1a, r d,rlfiirurinufii du'r.rr. ,roi, 1e.27 tav 22.34n.:- Iosrdroirl dru
ru 

-a'riliglanndrsa.rrltrfiuv,laao,,lnirn#rrrf,: : o-nn Ar !!ay 44 rturw,ir{avri:iriaxnloir.loar*q#1.i
a.:liuriluqqud.:lriri{i'rirurinufiira.:dhrria.:rir{unrnu:raoillialrqa tn,y uciodr.:1o drnr:ldqa

a u f  e -  e
A3 $AV A4 t141.t1 Un$l4wttA.tfntyaa{oa 29.30, 32.59, 30.70, 32.40, 34.90, 32.50, 29.95

(n]flnyr 5)

mnlf; s rirrrinui',nord'uri,rru6a.:doru ll iu lra'.rlrn:lanr.ioldilHaernrirra.uiorJadaau{n 1a;
rua;:.lanirJrialuJair.laav{er aioreirr l ikia.:lrtluri (s) (n:' ir: d$)

BrB2B3 !!av e.1uu a.t

ttav :r.zr nillouairo,"!

&rmluvr?rlfl asuiair,,laayiEr
(nn. P2o5 /tl)

ruann6'rro.rrio:lur,,laa Mer rqaS

(8,)

(Br)

(BJ
(Bo)

0

3

12

8.77

19.41

19.27

22.v

12.24

m.38

22.87

23.94

29.30

32.59

30.70

32.4

34.m

32.50

29.95

34.21

2r .23

26.22

25.70

28.22

taag t1.45 19.86 3 1 . 1 8

F-tcst (A)

F-test (B)

F-test (AxB)

I-SD

.05

55.24"

9.86".

3A4"

LSD

.01

5.49 7.44

5.96 8.41

c.v. (A) 14.4%

c.v. (B) 12.e%

r 5u!!fru!:v1.yir.:Jod'u s nruluilod'u e r6anriu
t:ttuutYlu:tlvlnl{!140 A tlut$!aau B tou?nurtacn{n
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ri.3 ilrrlnr.rfuisdbuln (ule)
ud.rornrfi:lrdur*rru6a.ru*rrirl cnnllooriunar r arfinri 6.rr-ir1:Jsro fio ua:dl

irurincran6n ranr:roaar trnglr u nrdriuHnnndr.rlanrlafiu odMe3rnildlfrri:Li'rr fiainrr zoo
A3 !!ai 400 en nn.I'i 1fi'araar6orirru6a. 6'Mrrfiurriu 6o lrs !!ay rla nn.Ii loudroi! uayriuararufind
a.rnjr u:la.rfilfluaranntir.no.rrlsri liaplafriocMn dnr e nn. n o, Ii {er) lrnildlfr'rildn odr,r
roiudo dil6'Haldn 6a rez nn.id druurla,rililldquriadMdrrrriauldrr {,t,y 1i'araH6nrirru6a.rrfi8{ za
nn.ii whrftl

drrfit unirJrflalrJaillae u{nii'nncir.r 1 dlda,:Ltbriluqoudln"lri'r ru6ar6a
0(Br), 3(Br), 6(BJ, uav 12(84) nn. rro, ii riu n:.r,jr u:larilrirould:luriaaMfl rriaurna 1e,y uavurJa.:i
riuHaon+ir.:lou]u rsp alnrr e nn. rro, ii ornildli'rir.:irr lerybilnarin*rru6a,rrdliunuah:rrlafi
ldril{u nrin6aluurladlrirnuld:]ulloa*{nuriauratr te,y lfiHnardnihu6o*fir,{uorn ;e 1e,n,; riu
u (Ap2) \a! xo {e,nr; nn.i'i uac!! n.rdrflu nnncirwa.rrlu rsp dna 6 nn. p2o5 Ii lrnildli'nirilr
1aryli'araHdndrru6a.rrfil{uarn 16? (ArBr) liu 2s4(A2B2) 314 (A2B3; uur ,r 1or".y nn.tli thuurla.riiriq
teanncir{ro.nlufiuioau,lnalrr 2m (Ar) !!av am tn ) nn.[i arnildlfinlirnriu mrJrr]u rse i1da.rhflr.rrj
1firirfrnr6o.:1uqqld.r fi l a'na 6o qnr;qnr;uav r4nn) nn. rro, Ii hrhlfrHarudnmrdr m6alrfir{r*rav
unncixl:Jcrnuila.lilJtd1d:]o 1e,; ueiorh.ilo d,rqu rsr #lda.rtJlrri ar-na o1n,) 3(Br) 6(BJ rra? D1n, nn.
rro, I'i luu ariliuHanndroorr]afiur,,loau,lnoinn 200 (A!) $as 400 (A.) nn;li lfiHarudo#rsda,r6a
439 (\Br) 444(\82) 449(\83) 45q{81) 43EA1B1) 463(A181 44?(4483) ttav 4sl(A1B!) nn i: Io ariroirJ (nrn.# e )

mtr# c rirrarinHaorf,naa.r#lru6o.:r.iold'fuHannrirwa{gfiorluy,ladlr,{n (A) rav:lanirJrilalu.lair{aanin
, a a  !  t , |  ,  . - f  v I . .

anflclr.t ' l  vrtda{t!$4I (B) (ntantx/t:)

aiern] uvr?rJrialu.Jair,loanler

1nn. rro, Ii)

Hanndtta.rtfi orlar,laao.ln rqdg

(8,)

(Br)

(BJ
(Bn)

0

o

t2

t6'l

254

314

372

439

444

449

452

438

43

447

451

zal

347

372

M

78

227

n7

360

tqau

F-test (A)

F-tesr (B)

F-test (AxB)

LSD

.05

36

c.v. (A) s.0%

c.v. (B) 6.1%

49t.74'�"

75.49**

21.95"

tsD

.01

49

50

ul5sufiur lo-u s nruluitoo"a
irliuu rfi uuill-u l nralullol"u

A toulnu

B tomnuutan'l{nr.l
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1.3.1 ilrrrin roo utrmdrrrftc
arnnr:{r:iharh.rornrlnurJa.rtjaarCa:lorhr'finda roo u6oror#lru6a.: ara:Jangh

urla$iriuHanndrta.r:]ufiuriaar n ii'nr roo nn.ii arnildlfrrir{rr 1e.y birhrrineio roo ur6o
arqo6a re.e z nir dlriurirrnfindqrrrjrurla'rdrflurann6'rtar:lufiur',laanin o'nr zoo nn.Id 1e.; d.r1i'
rirurin6a u.la nirr ras!flumruloneir.rdiriadrriqd.rnr.rafi6 :a.:arur6au:JaririuHaonrittolr]a
ni:Jr nXuJafr,,laau,ln anT| e nn. rro, i'l lrnildli'riui'rr n, C.rlfirirrrin6a rl.ao nir drua' ard
trirnaldi:rr]u*aan{nrrdau e, 1i'rirnrineia roo u6o ririqorfiur r:.qo nfir virfu

druil:]unirJriapJairioau,{n d'nl 0(Br), 3(B2),6(Bj) uav r2(84) nn. rro, id fi1d
a.rhlllrrihqqrjqnri'rvda.l rJrnglrrfiulinda roo ufioto.rtirr 6a.rlcrsriunualnr:luikiq'r{u uei
Liul rsflrvn:dta.lu:Ja.rdlriroaldrluriad!ilnrrlriau tr,; uavurJa'ririuHann6'r.uorr]uirJrilaXr:Ja5-
llaanin a'ntr 6 nn. p2o5 Ii undldlfiriuirr (Ar) rftfu C.rr]urirj0aXuJa$laaMnittia.rlilluri a'nn
0(Br), 3(Br), 6(83) rlas 12(84) nn. rro, I'i 1uu:la.:dlrirnuldr]ariaa$inrrriauraa {n,) uavu a.rdlflma
nn6'r,rmulunir.l0agdairiaanio a'nr e nn. rrq id <ql li'rir fincio roo $5oraoihru6a.:6a t:.a6
(A1Br), 14.35 (,or182)' 16.06 (A1B3)' 16.3? (ArBl)' 14.E6 (A2Br) 15.91 (A282), 16.07 (ArB3) ual re.O+ lerno; nin

loarirofu thulunrdra.:u:Ja.:driuHnnn6'r.no,rrlufiurioaMnn".r z a"nl 6a 200 (A3) $av lo{an) nn;l:
orndldbinlufrurriau nuir rlunirhiaXr:la;riadnio or-nr-rrir.r .1 (B2Bj uav Bn) dlda.ildilrilshiili'
rhrrinda roo $6o L:Jduuu:la.rl ornilrildldr]arlaaMn 1n,; uriodr.rlo anriuurJa.rdriuHann6'r.na.:
:]ufiur{oau{nainn zoo nn.t1d {lry Mrriu #lfi'rirrrincia roo $6o riau#i{dr rialriloi}irluvlaarto

1n,y dr:]ani:JrilaguJair,,toau{nilda.rlrtl ri dofl 0(Br),3(B2) 6(83) uac l2(B4) nn. p2o5 ili luurlarfiriu
Hannoir.rta.::]ufiuriodr n d'nr 200(A3) ra! 400(A.) nn.ii orndldlfinirin lfrrirrrinria roo u6o la.:
ftm6a.r6a 17.48(4 B) 18.48 (A3B2), 18.61 (A383) 18.80 (A381), 18.62 (A4Br), 18.12 (A4B2), 18.24 (A4B3) ttay

ru.zs 1,rnn.; nil los?ird'! (nrnrd i)
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mrrli r rirurincia roo urdotarrir*,'da.r rioloifuHann6'r.naltfio{u'laaMn 1l; aav :Ju vri:J0n-
qujafr{aary{o a'nncir.r 1 frlda.rhflrri tnl (nil)

4annrir.rro.rlfi orlsliaanln )
tqau

1nn. rro, Id) A, A, A, A.

a'nrrrJ ufl ;i Oac ula51,laa n*l

(8,) 0 13.,16 14.86 17.48 18.62 t6.ll

(Bt 3 14.35 15.91 18.48 18.12 t6j2

(BJ 6 16.06 16.07 18.61 t8.24 17.24

(8.) 12 16-37 16.64 18.80 18.05 77.47

)
tqau 15.06 15.87 18.34 18.36

F-test (A) 211.44++

F-test (B) 21.50"

F-test (AxB) 6.Yf'

LSD I.sD

.05 .01

o.i6 l.3o r:Jiaurfia:Jilo{s s arsluihoirl l rdmfiu

o.n 1.0? r isrJrfialilo{u a nrulu rl"u s rdrnfiuriaeir.riu

c.v. (A) 2.4%

c.v. (B) 2.7v"

r.c.s dlrno.ns€rr.mmqr{r*{rnrCi$la#nlrcn.rriardzrr-acCerq a fir
onnrtirnrv'fmqr,,laariaiadriua.rdrl:vna!sa.!d'u.irrrda.rdrun,rfia6u (d'u*1r

+oan) daarq lr iu uri'.:nrn qn nlrjr urlaririuHaon6'r.rta.:'rlufiurioaMn o-fl:r roo nn.Id 1an;1ficir
iunrri.nrroro.lr-rnylonr'{oia iliua.:6rl:vna:.nar#lvdararrriruJarilimannrirrar:lufiudadn,ln

ain:t zoo nn.Id 1e"; uavriurnlrunneir.:ifiriudrrYryvn.:afi6 6.:urla$lilHannrir.wor:]ufiur,loaMn
ar-nn zm 1er) lrav 400 (A.) nn.Ii lfrrilJi$$f.luloralnqr,laav{aiairiua.rdrlr;na:.na.rthru6a.:6a

0.107 !!aJ o.r:s nr'r-plrz du loudrol :0.:arrr6ou:Ja.:driuaraon6'r.no'rrJuvrirJOalr:Ja{rioauln ri'crrr
r , ) . ' , , ^  a  ,  - ) a  . ,  t  .  )

6 nn. P-O_ /!: {.lt1to11JM0rfl.!14l|OiA.!flOy{adn0td?|uJuo.tn lcnallo{rnruao.fla1u 44 1u a'r n

andrqorfio.r o.ore ni! ero, /rz ciu vhrtu
druilrlur?:.IiagnJo{r{oaMn o'nleir.r 1 ilda.rlrtluri 6a op,;.qnr;, e{n,) uav

12@, nn. n o, iriu n:.r'jriHarhlfrcirrlirrun"lurorarrrqr,ladliaidiliuo.rri:lrvnauo.:d:rudo.:rin
{unrldnnrladqdu d.riu1lIlunrdro.rurJa.rdtrirnuldrlurladr flrllriau 1a,; uavuJa.ririuaraon6'r.r
ra{ihfli:l0atuJaS'v,ladrr,ln don 6 nn. pzo5 i'i tery ua$i'cirrlilrun"rr,rrolalnqv{od}.lo:"diliua.rri-
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:vnorao.:dhr,n6o.: 6a o.ora{e,n,), 0.056(A182), 0.054(ArB3), 0.079(ArB.), 0.032(A2Br), 0.06r(A282),

0.074(483) ttav o.osrllrnn; nfi n oyrz du lortirri':r drulunrdra.:u:Ja.:driuarann6'r,narrlufiur,{aau{o
rft z o,"n:r nuhrlavrirJriJagr':JoillaaMn ri'n:reir.r 1 dldaJrflurilrirhlfi'cir:limn*ftulorarr-renlaar4aia
lrldluurin{uciadr. o anriuu:Jn,lili Hanndrwa.:{ufiur{adn,ln alnfl zoo nn.ii (A3) whfu iliril
iururfirlola.rnqr{oallaiairiua.rrirlrvnar.rtardiru6orrioilfi.rehriblilldld:]uv{aan,ln {8,) d.rrla

ni:JrilagnJair{aaw,loilda.rhflvrialna 0(Br), 3(Br), 6(83) uac l2(B.) nn. rror,ld 1uu:Jardriuarnnn6'r.:
rar:lufiuriaaMn ahr.zmlar) uav ru{n ) nn.ltd bieirrlilrrurirnrolo.rrrqliaalla:"adlfiua.rrl:l:vnol
ro.r#lrudoriarq ll {u r,ra'lon qn 6a o.rozlern,;, o.rz2(ArBr),0.1r3(A3B3),0.121(AjB4),0.r35(A1B1),

0.rm(A482), 0.114(A.B1) !!ac 0.130(A1B.) nil-pnz d'u loudrd'u nrfl.:fi e)

2  ^  V  ,  ,  w a  e  a  -  )  w  I  \
rrtrlf, ! :Jirnonl.! rronNfl$riadrioidludurilrufia.r froru 44 iu rlold'fuHanndr.no.:lfioiallaao'{n

1e; uavr]rnirJriagulofylaao{n ainrdr.r 1 ilda.:lrtluri (s) n:'r-pnz 6'u)

ii'nflrl arirj lilatuJoSr{o a n{et Hnnn6'rwowfio:lar'laarv{n radu
(nn. P2o5 I;l A, A, A, An

(B) 0 0.018 0.032 0.107 0.135 0.073

(B) 3 0.053 0.061 0.122 0.1n 0.090

(B) 6 0.054 0.074 0.113 0.114 0.089

(B) t2 O.Wg 0.0&7 O.r2r 0.130 0.104

)
tqau 0.052 0.064 0.116 0.72s

F-test (A) 65.30f'l

F-test (B) l0.Og"

F-test (AxB) 3.45"

ISD LSD

.05 .01

0.w 0.031 ulia:Jrfiulitc{u s nral$iodu a r6arriu

0.oa5 0.036 r iulrfis:Jiloo'a e nrulur]qd'a s r6urduu6orh.:nlu

c.v. (A) 17.6%

c.v.r(B) 15.5"/.



i.3.6 lmorrf.rrrrrfifiq{eril!ftClnrrr{*hsn.t rrodira.€ 1m,ft * urlel
lrnnrlirfrathrnadluacur6ola.rtilru6a.:t-hrorci #aur:Jilruvr'lr.uola.rr-rq

riaariafairf;lord:l:vnaural#lm6a.r rw,ir urla,riliulannri'rr.lalr]ufiur{aarloo'nn zoqe; unv
o{a.) nnid lfrcirrJirrrurinmralt.rnriaalloindrfluarti rsnauar#lru6o.rErrrhu:Jmdfir*riond'r.:
aa.rrlun^:TJr alr oivladMn dnr 6 nn. p2o5 Id lery adrrciuio uavn:,jrurJaldlrirould:Jar,loan{el&l
riouraa le,ybiriro".rntirrciriqo d.r l,e.e, uav l. hi'cir ilrruvr".lrroro.rnnriaarioiailina{rirr:sna:J
ta.rftinadal 6a o.nn,o.sn,z.m [ac 2.5,$ nn. n o, id loudroi:r

drufu:]aniilOaguJairioan{ni1da.rhflrri aioadr.r 1 6o qn,), 3(82), (83) rn!
l2(8.) nn. Pro5 Ii nrjr lfrrirrlfurruriruriora.:nqlloa oiaiLiuo.lSrJ:cno:-rrotdlru6alc.ldunrr.ro,-nrr
quildririu 1un:dra':u:Ja.:dll'tdldrlar,laau,,lnmriaurau (Ar) uavrltln!i!iuHaerndr.rlo{:lsmi:lriln-
pJo{riaanier ,dor e nn. rro, ii 1ar) Crain''rJu o{n,), r{ar), e{n3), t.av l2(Br) luurja.rdlrjiernnnd'r.r
{1,) ravrrla.:friaraonrirwo.rrlurijriagr:Joir{oan{n onirr 1er; lfirir iururi.ulorarnnr{adllaia
firiuo.rdrJ':vno:.rm.:tirru6a.r 6a 0.22qArBr), 0.7r9(ArBr), o.rs{n,n;, 1.660(A:Br), 0.517(Apr), o.ss(A2Br),
0.r88(ArB3), rac r.z+qern.;, nn.-r)[.d IoadroirJ diulunrdro.ru a.:dliuHanndraa.rr]ufiuriaaMn ornd
ldlfirir{lni z ainn nvjr rJuri:JritapJaSriaaMo ilda.rh/hriahrdll 1 1$iilirilrJimsrfirrota,:
rrnriocriaiailflua.:tirlr:noularrirru6o.:rfilduud rcnrrlo d.rrludldnilrtlurj ii'on 0(Br), 3(Br),
6(83)$av 12(81)nn. pro,lt'iluu miiHanndr{lo{rlufiur{aar n a'na zoo{ar) ua: mo{ao) nn,l.i1fi'cirrlirrru
rirrrorornnr4adr{a:-#riua.r6 :vnauta.:ihrudal 6a z.mlerzr), 2.433(A jB),2.s01(\83), 2.ffi(A381),
2.54EA4Br), 2.570(ArBz),2.6r61tpr), z.3y4n n.y nn.-r I.i lotrdroiu lenard ry
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i lrC t :Jilrrurf.rulorm.rnqr{aar{aitiriua.rinhcnar.rm.r#rruda.r tialdfuHannfir.na.rio:]ur,,laanin
1ey ua;r]uni:Jrialnlo{r,laav,ln or'nrrhl l filda.:lUlnl (B) (fiIani& p cia1.d)

a'nnrl un?:J riJal uJairioan{er
(nn. p2o5 I.j)

annnfrr{ta{tfio ullaardn tqag

A,

(BJ
(Bz)

(8.)

(Bn)

o.m
o.719

o.n5
1.69

0.517

0.884

t.188

1.78

2.m
2.433

2.501

2.ffi

2.548

2.570

2.616

2.397

1.391

1.652

1.820

2.125

0

6

t2

2.454tqnu

F-test (A)

F-test (B)

F-t$t (AxB)

lsD

.05

0.321

0.382

cv (A) =

.cv (B) =

tsD

.01

0.,136

0.543

15.11"

11.0%

131.84"

29.64"

8.35"

r ?uu!fiu!:la{u B tlul'[iladu A rdenri
r iu !fiuuiloda l aralur]qds s rdmfiuuioeh.lriu

nr':irnavriciraudl*uf 1.y rrrJr.rdrironvrfua.rnqllaar,,laiairiu:J:vlud1u6u
-  .  . . . I .  ,  f  , . l ' r  I r q  .  ,  v a  ' a !

na1{]ldnmtua0.t ([ua.tYl t'ltnulla!toutdlulladt ntfln1jil1ll1no lnuYl tr]rJn11a:Juy{0d tltga.r tu tt4}r t14
.  - , t  -  t  -  I  e  , v  e

n1jmtnaa{) nxo1ul'lrtunll$lna{nufnt aanl4alq 44 1u n1u1'l4qn[u{nan0a{n[av$aoltg8v{n!rnan
, ^  C  ,  ,  -  A &  . ,  .  )  e  .  )

[aulr 1fliy].ru on0.!rnnt{aa{ arf,v]l:lua.!fltitcnatl0u turnl aa{fla1! 44 1u t na{.! traJNaorttu!

n Lnul t|f,o.tt1 Lllo]Tt,tYt 10 [aY II Loualolt
qrnHnmrirnflvfrirdxdlr{u'f rnrir icnudlniuftrritcirirntcflanflft',laariofd

1 4  ,  r  .  e  ,  v  -  t  .  )  ,  ,  Y  -
rnlull:uli luounau:lanfntraa.tnlntu11tllnl|$tla.tnu rnruaa.!?lalu 44 1u o1ul untl nla{ootn

,  t  w  u  C  ,  ,  -  ) a  a  !  -  )  ,  t
fl1U1$Un[rAtia{DJflO !fln8rvxnlrona{trl9M0dflald?[1J1{0{n!*n0!09 tumtxda.tvralq 44 2u luno{.l ll43

1uur6oC.rliumrrdlriudluvnunn ntill6o fi'rdfironcrfuo.rrrqllaarlofairiurJ:rlalrilu6uriourJ4n
t  ,  |  -  v  l ,  a  ,  ,  - , r a  ' r  J

mr$aa.rd{iu fr'rulruntt .rla,Jfnrua0{llavut|.l1orYr.t't4&on0.tnqT{adv{atdlrrlua.tn:JlUnauag lurnr'!4aa,t

fiicirqdqrildmnh{ravLiciraudlniuf G) flath.:iriudro"rgm.td66 6ali'ri1 0.80s5, 0.8874, 0.8e58, 0.2e2,
I

0.7785 $aV 0.8609 lorinlorJ (mfl{ 10 ltnV r 1)



ilrud io cnrldlriiu6:vr,r"ircifirnnvrirrqr,loailofall6uriaurJqnrirm6ar rircirrirrrinrri.na.lriiruda.r
(d'u. nad.runvwisr)

ciri rorrvf ornv{o ar{afa1u6u llll4unlt ,t

ei'uiarq ll iu nodr
n:tllr z d'u nn.Ii nn.Id

(AB)

ArB,

A,Bt

ArB,

A,B,

48t

. 48'
A,B,

A.B,

A.B,

A.B,

A,B,

ArBt

3

4

5

6

o

l 3

23

2a

30

n
60

50

103

135

131

258

241

3{X

282

258

71t

8.91

10.33

6.91

9.9

t4.tl

12.61

29.61

36.83

33.(b

34.n

26.51

31.43

94

16

OJ

136

l8l

185

4:26

8l

6l

4$

4D

62

0.8a74'* 0.8958::
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r1|1!C rr o11rdrlli f,rcwjt'tririro:tvrirrnr{oariaialufiuriau'rJqnrir rudalnllcirr]ilrrlyr".rrlora.r
nnriaar,laiailiuoltirj:vnoulu#rn,l6a{ (6'u oad,, uayurfio)

riri ror vf tt nr'l a ar,,lo :-a1u6 u irrnr, firloto.: r qda ay{a :-allrir trl 6a.r

(ppm-P)

fiir:

(AB) nu tJalu 44 ?u

n:tl/ r: eiu

nad.r

nflAi
ulno
nn.Ii

A,B,

A,B,

A,B,

A,B,

A,B,

A,B,

ArBt

AnB,

AnB,

AoBt

A,B,

A,E,

3

3

4

5

6

9

l3

l3

))

2a

30

0.021

0.019

0.015

0.m7

0.035

0.035

0 . 1 l l

o.142

o.132

0.131

0.096

0.114

13.9

14.5

10,4

27.9

30.3

34.0

121.3

tm.4

151.9

16{.4

82.4

108.7

0.263

0.201

0.159

0.368

0.553

0.538

2.1a7

2.716

2.238

2.7n

t.wl

2.423

0.7w244 0.7785.*

2. nrniaad$flC z liqnran 2s2z - $rrur 2528)
nr:noaa. uii z i liunr:inur anntirlraulur{aarv{n onildlfrrilfnluilurn (e) r ehir

6a lrild:]r: (Ar) ld:luyriidlatuJoSrlaas,ia (rsp) a-nr 6 nn. p,o< Ij (A.) 1drlufiulladu,,ln. a'nrl
200(43) ttal 40ote.) nn.tl'i C.:liueirfiiu main pror ravelnildhirirrhru6o.rirlEnnrnra-.ri'rrlui$.:n (s)
r fiiu 6a :luvrirJ0agr:la5ylaalrln dnfl 0@r),3(Br),6(83) rlnz 12(84) nn. prq li d.:riuehniu sub-ptot Lr6v
ldrhnrnjanf, tl :rrlri'n-fi ru6aqdu16urdunrroao$uiu:n o-.ri

luqornJurirnr:rniurduloonr:ln oflo lurreiayuja.rrjau lra!riourir!fian16'w.jru:]sluln:ro
riruru z x (s nn. NIi) uav{ulrJrledrCu&yrz.rrrro 1e nn. qo Ii1 a.r1:Jriur]a:o.rdl ornrtu6.:rirrfiansay
ilnoirluiu!.rdu duil:]ululn:nudnr6o ,z N tr nn. Nrljl ldriurluuci,rrrirfilcscfirgf.:i'a.r drrfirnr:
E$aihurnrclhrdur6u?niunjtlnrfloaoll ilu:n rfi:lrdmfn:Jarr:daunqRinruu zszz rirl:lnrn uro
flo naaooud.rirurinurioirrr:Jdan e rdSliuuiou ludaudulor zszz

duilqoudlua'.llrnriurfisr+nu*: ldrhnr:ri'onad,rinfi.rloari'o1frior6u ornriu6rlo.do.r
rfiai:vuradt:o!nrulutiu6um.ruciavu:Ja.raioa railudi:6rfiria.t#r.rurnrlanrCalru:luC,:ld'urir]alu1n:rou
ruavrirll llnardsri alnn l uav 6 nn. N lras xro rial.i loatiroiu rdal:a{uravnar.rrlu6a:.riauudr 6,:rlqn
drru6al d'rum:eruaihurfu n*rhrdur6rnfiuni'um:roaaolanftru6a.rlliurn rfurdrndbru6a.rriur6au
unnur{ 2s28 dirJnrn uro dlo naoooud.nirnfin Haldn oudilriuJioulurjaru!6ouurursu ,rze 4.r
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nnrflroaa{6nE1 aonfir.rna.!iur'lodlrinnorlrndruildbir{ltrr 1ry uavorndruildli'ri'lrirru6o.t
(n) llrflu:n riaHaHf, nrarirrrnvrirruda.rluili z io'ri

2.r rrxir!ffi (imuJ6an)
r,ra"srrndrrduri'rru*r rirllnrnuoorilnar r arfinri 6.rrir1:luro dlo uacdrilTfin

urf;oir':nJdan aranr:roaa,r nnn-Jr arann6'r{aalrluf.tludruildLir{ri'rrluiu:n 1ay r.rardrudldlfrni:r
#rnl6a.r1uium 1n; riori.:aa.rdru:rlniu testlririrlfi aH6nra,r{rrrir{u*ei:J:cnr:1o arnr a{dl rou
1dr]ar,{aan,lnlrriau uavbi'ruorinirr u]6onl"u,cd!, eoe nn.ii (nrr.# r u )

mnd u rirrrini'rrr:J6an c'op i : uioldiuarannd'r.:ro.uiorlar.laar*norn#1ei1firiri'rr 1n; uav:lu
rsp. qrnfildlliniuihru6a.#rJqnorlra'ri'rr' 1n; luiu:n 1nn.li1

Hacnfr[:?a.tr]u rsP. qlnd
a  v e  L
tun'lmtl'|aa,tI lllr:n

(nn. pro, tldl

Haonrixm.ufu rnsr,laaoi#lfift -rf nlufi ,r:n )
lcAA

(BJ
(B)

(Br)

(Bn)

110

921

816

8r2

829

792

799

851

793

79r
' 

783

m7

w2

m3

804

824

0

6

t2

815

808

820

a26

)
tgag 8t7

F-te$ (A)

F-test (B)

F-test (A x B)

cv (A)

vc (B)

< l
NS

1.67
NS

1.29

4.3%

3.5

2.2 mxiti.ld2rrlx (urtr)
ni:.rrdurdhru6a.ril:vmrunar.:r6au*nruu 2s2s :r::11{ravornroolirirarfinei 6.rrir

muro ilo uacd.!{rrnin ruandn rnmmoaaoJan4'jr Harndr.:ra.r:]ufiuliaauinarnflalfrrirfnluilu:n
rirarlrmbiraHdsdbru6ara{luroirqtras!!nneir.:niuadr.!ril{o rianliullfiur:rirurla.:irfluruaern6'r,:

r i w " ' lrnild1fi'ni:.rtrrluiu:n druurlardhloildrlav{ldrilnornnralanirrna.t!!t TsP. tuanfr 6 nn. P2o5 /[t tlny]tf,! n!nntu:l[1n fllutrllaiy]

lriiurn mrjrbiuarF#rhiqo ueitriiUadrrirym.:a66daoJiarrfia!ftlr a.rdfiuaaonrir.na.lr]a rsn. aiera
)' ''e' e u " z a'orriu nviriinra.riuurlfiilfi'6 nn. Pzo{ /lr llnnldllrn]jtn dlxt!nlo9nn1,Jn0.:4u'l,luT{adr'ln {da{

z . / . 1 I � I , , "
fi iHanm trnatn?]antfl] in n!^ra9n?luf,anluu,:Ja{ lrlo ld:{ur{adt}lnalnqE lu'r (t}]ut]aono].l)

, ' 1 / , , , a au a.:ffllnnnd'rro,rqa rsp. dofl 6 nn. p2o5 I'j uavu a.:fifirannrirwo.rr]ufiullaaulndofl 2oo tta!
mo nn.Id lrnqorirurluiu:n biHaruf,n#rm6ol6a 77,ee,2sz uac zu z nn.eioli lourird'rl
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daf,lr:rurludru#riuHann6'rwaulu rsp. dldlfrriuthm6o.rlufl u:n py nujrrlaohl
#r1fri.raon6'rilriroildorin uchvldudofrHann6'r.nalr]uaina6r riauJ5urrfiarrilur.ta,rillld1drla rse.
d{Hann+ir{ro{rlu rsp. iinr 0,3.5 rnv 12 nn. rro, i.i Li'Haarf,nril ruda. ourada 6a rzo, ree, rug, uav
res nn, i loa.irol:J odr.rl:finufirfilrmnrqmcHafln6'r.:ro.:rlu rsp. orndldli'n"ln"rru6a.:1uiu:nrdrN
arir'r16ur loulrjiarnnn6'r.rlo.nJoonqqrhulhld'lu n:irraarinlalrirru6a.:dldlrnarann6'r.narrlu
Tsp. ar'grrf o, l, 6, ttav ru nn. rror.Id 6a rc. u,72. lal s2 C.rrflueraadnioiurn unvaronrinlci-jr:]r:
pJaflloarlln orndldli'ri'rrirru6a$uqEiudrovlriiru6odrui.r#tuda.rluqqdol:J unriu:]ad'nnq.r 6a
1 2 nn. p2o5 i'i C,nvru6anann6'r.no.rr]u1firfiuloidouir.:dorou (nrrrd r r)

mnlC rr rhnrinaraHdnro.rftmior 1".op i ay rdatd'iuHanndr.na.nfiorrlullaaulnornildlfrrilirr

1ay uavrlu rsp ornildbinilri: ru6a.:d:Jqnnrlua".:#n (B) lxiu:n (nn.ir)

wannftwoulu{'# ffirglnin tlo.rnfio{rr,loaryk#bifirin1uilrm rqdu
1fi'nirfirrl6o.:1uiu:n A, 4 A. An

(nn. p^o^ Iil

(BJ m % 2ss 2fr 170

(B/ 3 74 ' 94 2X 2s9 r(6

(Br) 6 72 2S 295 r79

(Bo) 12 92 llt 3 n4 185

n I 252 272
)

tgau

F.test (A) 49-53.'

F-rest (B) 5.4d'
NS

F-rcst (AxB) l-71

I.sD

.05

49.s r iu:JrfiurJ:vu,iriihl"u e
10.9 r:Jiuu rfiu:J.t$,r'ir.: eq"u n
cv (A) = 28.syo
cv (B) = 7.4Y"
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3. n1flrao.tl$id r (iqnra* zsza - uman zszr)
nr:roaa.rluii r i riunr:inuraranndr.rta.rlfio{ar{od$io clnildlfrd:r#n 1ey uavrJu

rse a'nndr.r 1 dldlfrrirrirrvr6o.r lny luiurn uuuunsiinrfloaal rJfiihrdur6mriunr:vroaa$ufli z
Iouilqnirrluqqcu ua:rJqnftm6a.rllqquds uaC"riinrrli:luv'loaulnlo 1 anr{u:lul In:rou uacrla
lJuoarCal d.rliriur]a:a.rfrurftluqoaluua:qrrudr d:uo'nnr]u idldr]a uavnnrldr]u lftirdrnnium:
rrraa{uiejrurr drrilr{u,{fidlihoaa,rLld'uri in riu{ nl.e uavfimdarrluf ao.s rdur6urrfuiliudr
Clranr:roaa.r6nrrHannrir.rao.rrfio{alloaulcnrndtdti'fi:rin 1ny unvrla rsn a'rmrir.r 1 arnilribi
nhfi ru6o.r (st lui!!:n sioHaHdnrorirruavrfi s6aduii : irilrfi

. 3.r r.rliial#lz (fiu sfien)
rfi:.trfimin r"ufi 2s r{qdAmu$ xza lrql{1un:vaarLr}u rid rnnuoorlxlrnr r arfinri

6{ri1ulno dlo uavd.:rirrrin lner6n#nr:l6on aranr:rnaouhn4lirlann6'r.na.r{urfi : lfin ornild
lfiriuin 1ly uavarann6'rwau]a rsr ri'nnch,r 1 ildbirfi.rftru6a.r p;luiu:n lrhhbftafldnto+inunnchl
1:.tornfih'tdldqulodnin$ci :cnrrlo r:rin"ru:la.:drilarannrir.rta.:rlu.i?!fiuri,rqqaluuavqEud.r leny
fltrirhbi'araH6nradrrr:J6onri!{uuciadr.rlo dllaHicflourqdsro.t#rrr, 6on6a zos nnii (nrnld r)

mrld u rlrrrinirruJdan r".opi t riald'irHann6'rila{rl0r'laanlnornildblnil{tn 1e; uav:lu rsr.
orndldbirirrhrmdari annrwa-.:irr (slluflu.:n (nn"[i)

Hnnnfir.:mrlro#
tltnlrrnr$aa{tulttlrn

(nn. pro, Iil

,  ,  A t -  e .  .,.henfrlrna.tdmlur{oao{flff hft iJf, nlv,fl nn nnu

119

675

712

747

(BJ
(Bz)

(Br)

(8.)

0

6

12

702

695

717

708

673

674

688

79

1tl

750

713

679

723

730

683

)
tqau

F-test (A)

F-test (B)

F-test (AxB)

cv (A)

cv (B)

= 2.82

= 7.4"/o

= 6.7"/"

b.



92

3.2 x.xfiilsrd2$raer (slo)
rfiurdrn#lrudo{ iui r uryruu :srr lnn::olunraa!$r+r*rri{ cnnuoorl.:glru

r arfinri rr*r6.rhnr: uro ilo uavd.rriurinaranr6nCsanrrsrno.::Jrn6.irerannrYr.naulafiur{oarvlo
rf.:carronlr ta.en) luiimli risrrmmldHnndqrirru6o.rirJEnriu ".op # e oqilu:voiuarrrn C.rHa
nnrh'rmu]ufiuriaao{gyfl#1dhirftif,nlui :sus oinr 2m(AJ Bnv oo{e.) nn"lt i nrrnrnlfiHaH6nri-:ru6o.r
fi:Jylui zs:r 6o rrz rrac r:u nn.id louriroilluacd.rrhu nsiieractnri$a.rJuxirJrialuJoiriaaMn
dnr o nn. rror ld 1a.) uavu a.rdlilldldr]artoautflrrrdournu (Al) odNriuf,o CifiaraHf,o#tru6ol6a
ro7 rac 7s nn"['i lootirsi'r

drrirflaflndr.lro{:la rse o'narir l ildbirirftrudo.rdlannrlrd.rfirluiu:n 1ny 6o
fl zszz nMrlriierannrir.rla.rr]aru6aaqj duilfiur6o.rdrlqnlui zsr 1"-p r; 6.rufrirHannfriraulu
1udnr6.r 6a rz nn. ep, Ii 1r.) lvfiurnlfiilfraraar6nrfiru6orprrlr:lao'nr-rcir 1n,,n'nr; finuudriu
rnrlunnch.ldbiifudro-rynr.rafi6CluJn.rdll'tdldrlur{oanln ornirrlui*:n 11,; r,rvjraranndr.rro.rr]u
rsn. o'na qr,;r1n;. (BJ uac urB) nn. prq I.i crftild1i'rilrhrx6o.rirJqnmdnluiumlfiraarf,nffrm6o.r
6o zo{e,rr;,ar{ere2), 76(A18r) uac es1a,n.y nn. i loodroir

riaf,or:rururJa$iHnnncirlorrlu rsp a'nrr e nn. rro, Ii (A2) r1nqqftu1 rrrrniulu
rsr. ainnrit 1 (B.B2,B3 rlav r.) ornqqud.rluflu:n vrrrjrLilaH6nfiru6o.rairrjrrSnriau dar:Jiu!rfiuu
nl:.lrrlnldlrirouldrlur{oan{nlrriau te,) luqqrhuruciriucnrlunncir{difiudrdrynr,rafr6 Coluur.taldi
Hannrir.:ra.rr]u rsp. oinl e nn. ero, rial.i ornqnrirnr lly nrrh araondr.na.rrlu rsp. or"nfl 0(Br),3(Br),
6(83), ua! r2(Br) nn. n o, I.d onildliniurfina6o#rlannrua'.:#rrluiu:n1fiaraar6nrirm6a.r6a
lfi(A2Br), 116(A282), 10r(A2B3) $au r:r1ern.; nn.Ii loatiro''l

uan nrtlrlurda.ldfilranndr.na.rrlafiullaao{nvftd'nn 2m(A3) !!6c lootan) nn.ii lrnd
ldLirfuirnluiu:n nyjr arann6'rwadk Tsp. dnfl 0@2),3(B2), 6(83) uav t2(B1) nn. rro, tli d1d.irla.rl:l
luqEud.rcrnnr:noaa.rluflurn biHaHdnftm6a. u ",op i e i lriunncir{riu 6a ArB,,ArBr,ArBr,ArBn,
A1Br,A.B2,A4B2 ual e.n.1frHar6ofiru6ar 6o yz,rx,rr:J32,3653$, !!av :rs nn.rlj loaaird'! (nrlrd rs)



irrNd It rirrrinaraarfinaardtw6al 1"rop d o; riakisllaetnfrtaa.rtirorllvlaaMErarnfildlfirir:fir
1e1 uarr]u rsp. ornfi1ti1i'rilri':ru6a.:fi:Jqnnuua"ldrr 1s;luiJu:n {nn.idy

Haon6'r.:to.:t]u rsp arnfi
!unurn ti4aa,ttll!rrJn
qnn. rro, lti)

H a n n rir.r,u a,: rfiorl u, adMnfili'fiuir{ui!!:n taa u

' _ t

(BJ
(Br)

(BJ
(Br)

0

3

12

332

365

390

335

216

230

2n

2v

347

356

J)O

373

1U7

116

101
133

7a

81

95

358tt4tqau

F-test (A)

F-test (B)

F-test (A x B)

tsD

.05

53.,tfi

.cv \A) = 23.5"/"

cv (B) = 13.4%

94.08..

< 1

< 1

LSD

.01

sl.m r iu:J!fia:Jrvr4'irrtht'a l

iuroiranrrnrnal

mriaat$r.ium nr:vroaa.trio:Jtvtiurnrlriu:l:vlalrito.rr]uvlaan'lnaa.llfio6orlunirJOa'

IlrJoiiad${n 6sr.y uavrlufiur,laanlaur,tti.larf,norn a.urivrr a.dr4u 1u:vuLrJqnfitrrlldrr'd"rru6a': fi

rJqnlu6ulotirrhr louuJiaurilrr]a rse. rrav:]ufiuv{aaulnlud':lqqrirur travr ia!rfia:JHann6'r.rta.rr]u

rfuaaorfiooi.rncirlirrnir:]a rse. o'ntleir.r 1 ilda.rhflnriluqqrrd.r Clriudxir.tqnihru6ol uanorntiu

ri'rldrl:cduHnnn6l{ta.lnqoq0ri0dMfl nqErir$1$aunann6'r.ualrla aler.:-reit.l 'l rlnqq lnfi$64'l
luiu:n 6ocianlu$6n1uifi z uav i nrflnaanlulqrhurra.riu:nn'rlr drrr{u{*rirrndur}rna.r lrjnor

auoreionrrlir]avlaaMn nein6o urJn.rdld'i:rlurioan{nunvurlaldll'tdi,r{ulloarv{n riuHarhbirir

rirurinufi'lra.rur6ouavnad.rdrrunncirniuodr riiriudrdqnr':afifi (erra$ :) 6. freraaaood'o.rnjllu

rono{1on qru (2513 Ltau 2514) o::ie*ravqrr{u{ (2s25) vachani ltav Abichandani (1956) 6.:$fj16u1u

rurJa.rvroaa':riaul{:]urioaniniririroncrfua.rorqrlaav'laialourcdatda.: 3 ppm.P (Bray lI) CldoaqlurvoirL

idrlrnuavriuGuurtirulr,rqjlunrnmfra (fin:ldtruavouv. :srs) lravrifi tn:rviinrqmdndavriarldludu



Aoilnrirr nyjrfial6r o pp-.ne 6laroliul ,jrornr4aalla:'aovnnoi.:rarlfl!:rJrolar::l:vnals6nr,,laarvlcr

(ciri rnryfrlSlrnrr'lrrotalrrnl,{odlloidlaldulotir r.l6a 120 pprn.p. 1n'lirvinv6uuiruir,{aar4aia
odlu:rllo.rarajrynolo".lnrirrtflqdrulyr! { :vrlorravnruv, 2527); Kawaguchi chotitkul 1969; cholitkul
Tyner re?l) orir.rl$qnrlria6uaqjhanrnrirdl ardrvnoury6n aan{alsr!1ol ain adMfi (ferric-
ptrosptate; ovr:Jduu\Jatjlu:rha.rMafalladrylq (ferousphosphut"; dlavartrloi6rrjl (chiang, l!x3a; patiick

Mahapara, txa; r.ranarn{nr:rfiolalo:laiatolovafitilr,,laa$,,ler (valencia, 1 2) ualnr:idr pu rfildu1u6u
ritfi 1ponn.,*p",.,ma, 1e6s) drilfrfiiureit 1. rueiriliuarnrirli'orqrlaar4oiaia{luaarnfiono6lovnn

ao tiauaanlrlulJiriurJ:vlutrieiairr:lrniuuac rfiu{y{oeionr:nirg16 eruhvli'Hakis da.Joulqnrc
drrfi.ri'rt{u{ruiura"ur}qla.r drLfiufitiu'{{rria.:filqn1u6u"4otirlr{ uanarnriuirrnilr{iuriorrin
o vlrjn ar auar oiar]ar'lo a n{er

rialdr]ur4aanlnailrfluur{rrr,iaar^laia nrlacfiodacarurir d.:ldurir]a rsp. evayaraBanrrl
Ia:avnnoS{adr.rmor5rloualri:ynarroi6suavovr}.6aarj1u1Jiliur.l:vlulrieiafilrioarrn lcliung,
r963b:Chang. tsztl dlurlufiuy,laaMat 4.:Lflu:luavarudraveiarl:Jaorldauy,loar,,/o:-afiliurl:vlutriciofit
oanrtarjt.:eiatdal (van Raij, ustl rirli'fitqo1i16'uay&rnrfiuyianaao.rirl:tuvnr:roirpr6r.rln6i'i!rao!fir
irnrrvfluoralfi z dryilorn oar,ioiairiqil:yTut{ludrufiurn6uorrrrd'a.:nr:ra{ic6lynnaya li
1u6u fl':uidiudurirr-ralinr:ni.:r.laar,{oianisdurniu 6sdinr:rirurrornro6 t6u1i ueiRrrr:uu:.:ov
rioun'jr r"riria,:orn fifiiarcir.r 1 ai.:niilrtr6'ufidrurirlfr*aar.laiadriur]:clulilu6urfi!du!!aylu
lnrcdurnr" ufiutladtiniavriou "l norJriaunql,laarloidoonmrfirnaoonaradt{r .1 6lrirli'fir.lilrs
rqriaallafalulJiriu rvlas{nnavaurdrduoiru ai'.:riuu:Ja,:iim:kir]uvlaaMorrraierniiruavaierrrq.l
6rriuaraLiciri rn:rvrila.:oror.laaiaiafi riu:l:vlarrilu6ufirnrvu;nr.:roirg 16rlora.idrr$as ilrru' 
ti.turota.rornrlaar'{a':"aifitqofirdurr1dficira.:rrjrurla.rdldr]a rsr. uavur.tardlrildldilullaaMnadr.r
roiudo rnrrri lt

nrrfi{rrlrina!ar,ra':eiar]ur.loaMn 6ahi'rlrurinurirro.:ruairier ($6orrracnod.r) 1rirfi&dr.$rai1firi1
iuun'.rr,rrorartrqvloaiafafi!fisa{ri :vnaroailuirr6r{unueiriro:rvfro.rl-rqrioavla,:-ailiurJ::Iuori

da.:ir ocri$d'nr vrarnr':oolirrorarur#6an'jr ruxury consumprion lduqnf. zs:sy
druii.:rirm6arriu6 da.r fi anouud'rirrruCui,6rntiuluqoudr nr:roaalru.irfiruaon6'r.r

,uorfiullaaMnr'.: z ojnr adr.rroiudo riueralfi'rirrfiurinuri',rtaleiurirru6ariarq ll {u $rSorav:Jirror
ri.:rlolarrq{aariafaluihm6a.rieirq,:rrjrluuJa.:firnsieifirr]a rse. lrriou d.:i aonrirdfiaBn'jr llny
ruJaldtrirouldr]arrlaav{c fi'rit.tinrnriotr,au 1n,y n".ri,ir.cnrluslneh.:niuoijr.dritLdrri'rgrn,:afi6 Haoirnrin
ldfunr:arirauuorncirironvrira.:lrnllad{aidd!i$rlrcluqrieiof,tlq6u 6acirilorvriraltroci'.:nril
la.rii'radr6ufrrfirfi:suvdau nnrfir 6o.l (uri'.lrilrdari-n) d.:nr.r.jrurla,rirnulti:]afiur,laou,lor"lao.:
alnrrbirirdrrrtrrior-r lli'eiri roavfqrrrhuJadrnaldr]u rsp. uavurla.:fitrirnuldrh aalr{eurrriaurnu
1nra.rfr :) ranr:roaa.ro-lndndlfi'r.rnaaondo.uiln1ur4odo.!!an n::inrravqrri*6 1:s:s;

drunlrldr]u rsp. aJ:"flvi r a'nariu xrrjrlr.rn:dra+r n.rdbirnulti:]ulloaulnuavurJa.rfirnuldrla
rsp. lfinhirlrrriou d{frcirironcira.rflqlloallaialu6uriaurlnnrirm6a.:riaui'r'reirriu vrlrjrrir1116a.:
nor.rauareio:]ur4aarnnilda,rLfluriadr{raiudouaclula.rdraakir]u rsr. 1fi'nI!drr&rriauirludrilbi'rir
{ru rin ufr',rt or ar a H d n uas ?rJrrlvr".r1.rroto.rtrqriaar,laiadlfluo.rci:vnara{1urirm6a.rloErad0a.rn'jr
ru:Ja.rilrjrnuli:luvlaarl{n1i'niui'rurriouraa ruqHail{o6uuria.:o-.rndr1 6a lun:riraolu rsp. lfi'ara



nnrir.:d1rJfi!:lu adMerfikia.rhllrririrbirir ru6a. dfutrerrlaavlor"ariu ilrorfiq.rrjr dlrlun:rilol u
fiuliaan{nrf.r z ii'flrrfir!'iri agndr.rotir.: roiuio uavli'cirirorrvrimqrlaar4a:"adriqilryTulrilu6u
riou:.lqnrtrnr6oleiaufirlriu rlrl'jr#rru6a.rlrioo:raua.rrio:lullaan{eti1da.rlil1r,rri nrirr6a nr.:1d u
ruavlril d:] ur{a a rln1ri'rir fir ru 6al liuHalfrehrirrrinufi'.rto.:Hnar6arri":ri,rda,:lriunneir.rnr"uuailun:rifiiara
ern6'r.:ao,::]ufiullaarv,lna"naeir m:ki:]trv,loau4naJr-flurj liur.rarirli'rJirruvr".nrrosalnrnr,laauinfiriu
a.:dr.J:vnara{1ufi1 irira.rdunrlri'nm]ufiq.:{u rerrrr.rfi s) Hanrrroaa.tlsGa,rilfi'aaaaondarri'1.:ru
ro6a.tla.t fioauavonrv (2s2o. 2s24 [!au 2525)

1uGa.:nrrq rnflyfriraydr{u6 1.; ::u'jrtirirnrrzri:ro.rllqrloavla:-aiiriurl:vlulriluduriau
r.Jqniirruda oulfi6aor a."y It rircirriryrinui',:rasqraHinuav!iururi.:rrora.:rrqr,,Jaaliaiafiriuosii'
rJ:vnoroqjluri: rudar nyjrficnrrdrr{u6fiu1uyrr.:mn uavli'riraydlr{uf G) qradrririadrri'rgrr.rafi6
uaovftm::J:vdurnuqor.raul:rirou'rry,{ady{aidl$dutodrr}r.:riolfiJqnihru6a.riarrn:nlfiinrrirnrrrf
rrp{aallaiadrfl url:s1ur{1u6doai6lo,r Bray rr ld

nTtrcaa$$$ii z
nr:vroaasluid z rda:-l:vrfiuHaond'r.ila.r{inrluv{ad$ierarnilfinil{'rr 1a; uavHaontir.:ta.:rla

rse. ii'nreirs 1 ildli'n'rrYrna6o.: rsr llrilr:n1oalffrt{uf nt.o uartir ru6a,rniur{ ao.s liufil rr rirl
nr'?loaalru'jr {rrlriera!duaiciaarannrir.raa. ]u adrr,{ovi.rHann6'r{raicfiorluriaarvinornqqrirur
1e; uavzuannrir.::ro':r]u rsr. ainachr 1 rrnqoui'r rsr luiu:n 6. fluhfluriruorr6urtitlnj:lnr:roaailr{
in:n nrirr6ariodratjluanrnrhtb{oarlaialup#riur.l:vlurriciafilo:qnrJao!dauaon rludr:avaru
- x6urnniuuavrf,u*raeianrrroiqr6r.rln*avlfiHaal6srran#n uciadr.rlrFsn nr:1i'irrn'u{ na.e riufirrl:ytiu

r  r l  I  ^  , lluilfi z i rJnn4'jrlfiHaariermiuq.r6l eoa nn.ii
ftrir.ifrrru6a.:irlqncn&ra-{i'rr1uifi z d nrroao.:ryjr rlsfiu aau{ofid'errrdruaviiorrd.r

cir.rriis'annn6'r.!aejlu:voi:Lq.r rirrHahi'ftrv6o,!iHaHdna.:rrjrurla,rfiiruavrndr.:to.::]u otjr.rroiudo rf.rfl
vir:r]afiuv,laaMnlflutJuiavarrLadr.:ir 1 uaviHannrir,:oqj16'uarafl to':':inuavqrr{ur6. :szs) rirlfifi
rrqr{aar'{a:?ornr]aavaloqilu::r,r'jr,rfi6uariluanrlrrirr-wrn rfiu.rnodrla:1n"r nada.rirlanorduqou6.r
uonlrnriuHanndr.:lo.:r]ufiur,,laaMo1u: firi.rayarulri ofiovriau 1 rJaorkiourrqv{aar,{or-daanrr liu
rJ:cIulrirrin"r ru6a.:1d'6nnaaoqo anlarrir ru6or rfluH ali'iir ur6a.lfinr:niry16dcruavlfiaraH6oErn'ir
rurJaldfiHann6'rwoo]#ourhirfiu.rrf;nriauvhriq r'.!in{rvnqrlaalla'rhorn:]u rsp. dayarerodr.::rorF'r
ruavavnnfli.r rfluahuluqjloua.:rir.J:vnatlla.r6 Iouralrrldadur 6uuornanrr rd'rriuanrr6ul:1uqq
ld.: ai'.:ld'ntirrmu6'rdri6'u 6r!fiuHalfi'rlrna6a.:1dir.rrrqr,{aallar"arfluHalfiiirnrda. dirorqlioalla:"a
riurlilrnrilrjvrarfiareianr:rairpr6lln6{rir1i'r.JaHhnasjlu:voi!rir uriaeiril:fimr u:Ja.rdlrirould'irr]u
liado,louriaurau (ArBr) liur alili'r.raldneiriao d.rriuqnrar:l-fira.rdufi1dliuu:la.lvroaor ilitro
ilaar,la:hd riurlr:Ia"rrirfi u.r : pp.-r Mrriu liuHalfi'tdHazuhnfi ru6ordrfi qo6a zo nn.Id

mtniE.irili 3
nrrnoaoiufli ri ,iunrnoaalrf,a :vriuaanndrua{nfiolsv,ladl{nflni1d1firirftr rel

$av aflnri1.rto.! u rsr. d'nrdr 1 dldLi'rirrfimdar 1s;1uiu:n louldirl{u{ nr.e uavriro.rdorliu{
ao.s riufilrl:vrfiunrtroaa.:r,irrir !i'Haliuhiuuurynrrdur6urnirid : neirr6o {rrlrinoldua.rciaHa

' "rru6o.:i annrrna-.:frrti$i'ruaHf, oa.radr.:roiudoluu:Ja.:fi iHann6'r.:nnolinaiquy{adlY{n r{utorJ d?uo
' E '  " ' r 1 u u r l a r a l " . : n ; i n r a r i i r a . r n ' i r!a{uu$uv{adtr,lnr{anTrfl tlavanfl d.flra3!tln011 r{a anna.!olryaa
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dofldudi:C,rororiunracanrr$roda ors#) 1 lrna.rilfi : 6rrhili z rdu quu4fi ua.r Srnuriuarhvmu
rflud's druirHnnndr'rtau]u rse. rtu ru6oadfiaulrnuavHaHdnrarrirrudo,rluu:larilrirnuldfurlu
r^ladulnrnriourari ta,n,) 6o ze nn.rli fifiur.raar6nd1ndr6tr.rnr-uniuHaadnlufld r *avii : d.ii'HaHan
78 lrav 70 nn.ir louairoi!

nrorma.rlrlium
- nr:'roaoqlanfiio&i r (irr)
r. irrriu{ruitndu:Jrno{ lrina:lauo.rcia:lullaao{nr:ior.lqnlu6utotir:h 6anr:lduavlrild:la

nadrilelriiifrrililufi nHaH6nror#rr u.ldanunneitfiulunr.rafi 6
z. nr:ldr]uvlaaMnrft I chil rfluerali'orrlrirrduuav:Jilrnli.rulola.:rrqriaar{oidludrrioir

q.rrrJreiriudlrildr]ollaaoieruavfifudld{trfiur{oaoino'nrr loo nn.rl.i bicirirnavrio-.tnrindndo ran
a.:!r6a eirfuiltirlufiullaaulo dnn zoo nn. .i uavrhiLildr]anir.IiaguJo5vloaMn Gsp.)llirheilEo

r. nr:ltirlu oau{nrfi : rhir riuarnrhli'rjirrrulo.rrnr{aallaiairiilil:vlat{1u6ura.!ftarhl
6qitfillorn:vuvnr:n?rgrdulnrir'r 1 riu lo.rirricira.:rrjrehfudlrjldrlur,toanio yro{f,:cscilrunnnalrav
:ggvirraanoon Arildld:la:fiur,toar*o ainlr too nn.Id lficifirontfoi.rntirrq.rqo :o.ra.:lr6oeiri::i1d
r]trfiur,loan,loii'or 200 nn.Ii uavchi.dldr]ri. rsr. lfi'rirrirqo

- nr:'noraaujanfi "lnf.ri z (drruda.r)
r. iatann6'rrta.rrlar',laanincrndrnuldbiririrrlor:lfrnqr{ailiaidiriililr$gn{udrirrudao{u{

aa.q d annuu fti4::fiurlaarinrf.r z o'na C.rbiHanndr.rlriunnch.uiuracl)iHannrir.:i6iaar riuarn
fi{firir{rufinr{aHAn#lruda,: cirnrrlrdlduunvrlfuinrvi.rurotartrqllaa*ar-aluihrn6a.rildfuE:dqor
thu{a rsr. C.:1fi.rann6'r.:firrf,wr5nfias rfl.ir iuurLblfirhHa anrncrhiroav{r'rq*aar,laialur?riu6o.:
o".rneirr6.rnirurJarilriinr:1d{ullaau{nlfirilinlrriaurauucirfrucnrlunncildlriraiudo

r. :la rsp. ri'orreir.r l dlda.:1rf1frfufim6o,r1uri nu.jrluntddlriihannrir.na.rrlauavdieia
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