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Rice .... &be _.I.e fGOd at ..... u..a 6.;; pc cent. 

of Ule .,.&'1o'.~. Xt. ie growa J.a an ..... of 

a.boUt. 1., IAill ... ~ J.A t.he WO&'ld w.l.~b • ~1 

pZ'ClIQU,C:~.IoD of __ NO ... U.... t.ODD.. of r1c:e. JD 

Ind.l.a, rice 18 tbe _t. ~t. .aDd ~.l"lJ 

V%Qwa fooQ ecop, OGOtpfJag ....... .a a111.l.oD ~ .. 

wtUcb 18 aboUt. 40 per: _t. of tM ~l u-ea \IIIQU 

ceceala in t.be COUDU'J. __ t.hoUgb, lacU.a occup ..... 

t.be ike" poaJ.u.c. J.D 'ta ... uaa.. .. ica • .to tile PIH' 

bect.are J J..ld. .I.e. .... ,......... t,ba lowaat. ill t.be whole 

WCN:lu. 

The low y 1ela .tra lad.... 1a at.U .l.but.ed t.o .. ver al 

.. eaaone. ch.... amoag u.. ... .lag aocJo ecooom.I.c 

c::onaJ.UoAe. poor we .. _ ~. oofJ.c1ency of 10 .... 

afW occ::uxnoce of .... U ... d1aeuea. 

to booat. u.p .. .tee producUoD# Iaml new byQc'lO 9uJ.et.J.ee 

t\aY8 0..0 avol".... lD fact.. tJa18 bas 0._ -J.alr 
ceapoosJ.ble for cbaoge 1D cU ...... aJ.t.uat.J.oA J.a that.. 

uiaeaaea wnich wn 'lAtmo_ 0&" alDOC' 1n "be peat. n.we 
becoma .xu ... l, d .... gillg. The ab •• ~ blJ.g~ di ..... 

C ..... d Dr JUMaos$99J.e MAM' ~ ('tlMM5.!plIM»! 



gtK!!IjMFJ.t '1' ..... , DoIaIl) ... ik •• npoct.ed .rca .lap. 

QUI: 1Di the b ........ .- of t.be ~wenu..t.b ceDbIQ'. In 

.tua1a. ~ cU ...... appeueo,j ~JaQ t.hId eaz-ly six t ...... 

Ho ..... r # tbls cU...... .... UUG an awreaai". fOrID 

0\1.&' 1DQ 1." aJ.xu.. dur U. 1AU'odact..1oD of hi9h 

yl.ld.t.Ag -... dwed ~AGII •• 1eU ... 

10 tear .'lla, UM d..-ge due to "be diM .. e is 

foUDd t.o De ~ ..-.t.oua duiDg the kbU'U S.dOD. 

~ <iifferet. $"a~ Ja !ad1 •• X.r:ala suffers 

au-'- 8XUnt. d __ 01 ....... 18 q\lite COft9Cn1al lor 

tbe _ld.pl1cat1oD of ..... pa~. Loa ... av. to 

aneath bl.lgbt of r.lae .\Ii ~.1.1J )0 - 40 per cent 

and it aay be __ 100 pc' eeat 10 eDdemic ueae. 

coauol of t.be .petnoa- .... uv-ly coatly and ~1t. 

laoor.\oua. Hence. *"'aa 01 alWaW:al caDllOt. 

'W.~.J..ly be CUC08~ as a pcct,1cal meaau.re of 

"'af,~~t. J\ Haren tAade by Ute SC1fiUl,,1/i\£ all o-..r 

t.b~ worl~ for a .. __ c ..... t..I.Dg ... ath bl19ht. pa~ 

baa so f~r beeIa \ilWw:ceef\ll. ~.. tom ilboYe 

c1ro»ut.aACeB, fROQUJ.eatJ.oD of ~J.l etl • .tr~t. -
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-t.bod. baa __ MIGQ •• bd t.o be belpful to deer .... 

tnet popUl.,at.JoD 0' ... patbogao 10 _11" aDd t.herebf 

WIef\ll 1u t.be r~ of ~ dta.aae .lI:.~eoait.J d.Dd 

1oeldeQc:e • 

The ilC ..... sWd7 baa beeD UDG.rta~ with the 

ol,)Jecuve of exploclai taw poaa1b111t.y of atlOCe88 .1A 

t.M .. nag"''' of .lleath bl~_ a1.aeaae of r.ice by 

appCopr1A~ ~U1cac.J..ga of t.be 8011 eavLrODi'Am'lt." 

~.uaer t.ne follow1ng lJa_ of In,"st,lgat.J.on. 

(1) Ju. "tip a..al_ Oft \be 1nfl.~ of ullage 

aDd fal10wJAg OIl y1aD111t.y of acl~ot1a of 

the pa~. 

(11) Pot at.uo.lea OR Ute effect. ct 8011 .Si •• lOiW,iiU" 

piIlSUc.i.... .-d ccop rut.6t.J.on on ~at.1ooa 

of p~ aad 8011 aapco~nyt.ea and in" .. l., 

(111i 1\ f1ald ~xpurJ.IIeM. 00 t.he lnf1Yet.ce of 

4i~t.# b..l.oooDtrol agent. Tr1gbgdU)M 

JK.idf 4IIld eAAlI1cJdo eubeodd.18l OQ tbe 

po~la.Uooa of t.be pat.bogen end soil 

.aprovhJ""" J.nt.en.s1t.l aoo incluence of 

s~til ol. ..... bt. ~.ti md yield» of gra.la .aDd 
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abIM~ i.J1J.wht aue ... of c 1<» W&lt fUat. <iacr.tOed 

by JUyu. (1910) iJ:Oll " .... ~ u. .... ocJ.eoul 

a.n.etb "l~ aDd 1.., apot.. He a_d t.ba o&,ilau ..... _ 

ifiH9l&!e HUaN.... TbIIceaft.ec UW d ........ vaa 

repGl'ted JIl U. .AUJ,pp ...... ill 1918. F .. OIa 193v to 1e40. 

J.t. waa AIJOI:t.ed feOia _1 LaI:dca and CbhM aDd • aJ.allar 

u1 .. aae lila. .c~~ in ~ U.5.A. Ibw, .1t. 0CCNI'8 La 

.I.iIC)&\ t. r 108 ill=owJ.ag GaUD" iea \ 0\1. 1913 ) • 

TbIJ first. 1Dd£aA ~ Oft t.be ~ of tbe 

aueue was frolA PwlJ- iA 1,.) (iiaracu.r: aDd Chabal) .'%3) 

Sub.-qU8llt.lr the cU ..... ~~ to othlltr put.s of 

Punjab (1Coh11. 19(0) and to t.be M~hbour~ 6t.at.8. '-'t.tw 

Pradeeh (:.:.!ngb Jlad PaYgJ.. 1M9). In Kel; .. 'll.. the d ........ 

occw:.a J.o a ewen fOl:18 "tAI' ~ Jat.r~ct.J.oo of blgb 

'J 1eWing vuJ.eu.. (IT .... ". 19 71 ) • ~ survey of r lce 

dJ..eaaa .. in futfJtUS fJ.e14. of .. jor t:1c.:t grow~ are .. 

of -..t&14 Vu., Palghat.. M:ole uau of 'rrlc:bw: aDd 

KIIt.t....a I'~ of Al1epper at. aoat.bl)~ lawrva1.a fur six 

coo,,~ cn.WUlQ Muone frOla 1911 OIlwrus baa :'Il'IowD 

c.bat. abeat.b bl~ tlU qv..t ....... n 011 all high .,leld.1Dg 

v.ar1eu.ea. ~".nt..bo\&Qb the l.ocel varlet.! • .IJN~ '" 
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iAlecUon" Ul8 ~ ....... dNa 00" tor ... al ~Q t.be .I.I.lAer: 

vboa'l. end ..... pbDU ue not. killed O\lU 1\;bt. 

(RaJaa" 1983). 

The a.ual ...... 1_ ia • fUDtipllof. Seve!: 61 .... 

sucb .. KxRRS8IMI ..... u Sb.1.ra1 (fna J-.ww), 

B.rUioswa" awA kUbA (!&'OJii Cb.t.M. sri I..oanka ..a 

PhJ.1J.ppAnea). CiiAI"'''. ft5I!II. &en. aDd c.t( froa lnd1e 

IWQ l'eat. Ge.c'lUDJ). QC",,_ IQle' (PI'111 aDd ,iJ.lacy)" 

doUS"d ana Gal." Ell'\AlMAKM &'l.tasB\9Y (Pat.) ~ • 

.i.. &It ,_A' aad '£-'M .. II (aMraJ.) S.lto. A.ccord1Do 

to r~t. .wes ..... " tbe JIaperf~ at.aga oJ! \be fWigWl 1. 

iUlOWn •• ~bi"MHl'1 51", ..a tobe pe¥"fect. »t.a~ 1a 

c41J.eci DIM'*RINEMI saal~-Ja (FraDld 1Jook (~ 1973, 

GAAiIOPedhyay" 1..., ) . 
~ .. p' • ........ ~. 

The t~ t>rodUcea t.wo t.ypes of IIlfcel1a, t.he 

~uaJ.gbt. ,,~ t.)'~ arW t.be loDat.ed ~J"'. When a 

fi.1DgWl I..a not. actJ..-ly coloalaJ.Dg a 8W,)aUat.e" it.-1 

Ii","'" 1a t.he fop of .,celial awcegat.. ~.1.v.1AfJi .riM t.o 

a acl .... oUua. Tba:.c'e........_ t.yptta of ac101:'ot.JA" boat. 

aolw:ot.La Of ... 11 .. ~ ;'Ii...... .,11 aclerot..1a of MdiUo1l 

aJ.u finO 1abOr.~ .. leo" .... ot iU'pet. ...... 

(~pauhyat. 1983). 
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N .... 1kado .., HiratA (1:;137) baY. concl\lded tha~ 

elJaiaatJon of t.ba ' ..... fcoaa &'101 field .. 1. 

dif!1c:Ult. 1'bef obMnttQ .. t. t.be vJ.ab111t¥ of 

&clecoUa at. 20" as aIMt ,.,.C wen t.b.I'ee rear-. aJ.xt,eeo 

.IIOntJut aGO aJ.x IIODtU uadec Qzy coadJ.lSou .-nd w .. 

t.hI'ee , .... six .. t.ba lU.ld tbree 18011~ UDder tII8t. 

COAdlt.~D •• &'~11. 

fCawua.1r • ..0 Pc_. (191a) 8Q1dJ.ec;i tJw v1ab,U,J.t.r 

of t.lw fungus UDder *' aad wt. cond.tt.1ona. They have 

~ed tha.~ at. ft .. c:s depth. aclo.rot.J.a r ... J.ned 

,,1a.ol.e f'~r mace tbaD 0Q8 Jear. wb.11e at. eo11 IJUl'faae. 

,_ vtabJ.1J.t.J waa 108t. atta&' 8eveA iaQAtha UDder dJ:y 

caIId.1Uooa. lIlbaQ ton. QOncU.t.JoR wall create.l 1n wb1cb 

UMt scl_ot.1. wee lloaUDg. t..., ..... ,,181)10 fOK' about. 

an jear. 'I'bIia84I ~ beft -U;V_t.ed t.hat. f ac:~. 

ta9OUl'J.n" 10h<# ~1"&1 10 .,11 aIld wat.er play a 

~~ role 10 t.M 8pI'..a of U. dLtwue 1D f1eld8 

upecJ.ally \IQde.r va... l.oQged cCDiJ:t.L:.m8. 

Qlt!~~t:. !!N:!AO"';"AA 

lhX.HSIl !!!f'" 
Prabbat (1911) st.udy.1Dg c.n. vJ.&b1.11t.y of t.be 

f~gal 8cltm:.»t.ia 1n \1.11 • ..-" ao11 oeptU &\a9iiut.ed 
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-.nat. t.b8 vJ.aAU1e.r ... DO~ iuil"*lCld _ t. .. deptb 

\iAder uz:y ooradJ.t.SoD.. Ko'wtII9er. be ~ t.bat. 

v J.abll.Lt.y WfUJ loe~ at deleper laye". of IIf:)R t.baA 

10.0 CIa u.p~ bf rcoY1li1ag •• "'rgecl CQOQ.Lt.&oo foe 

axe t.b&a a .-__ • "1\t aad b1a aaeoo1ac.ea (1979) 

DOt..tc:ed ~" .... IIClwot.Ja .I.A ~lW awf ace of t.be 

fJ.elcl ..... 1 .... ffK ... tMD .~ 1aOA ..... t.IloM 

bw:J.ed at. de,VtAa of ~ oa a.anlved ooly foe • per 100 

of 1-... &lMD -.tab" ....... 
HaabJ.ba -" Magi (191) oOMcved t.hat. in 

\lQCU1U •• ~ fieWa. ~ wece ~ raiuctJ.o&l 10 

"be AUIDDer of actlcoUa aDd t.MU 10.. In tJe ........ u.on 
aa t.1iM pa8M1il. J.AQJ.cat.J.D; tbe Japort.anoe of fa110wlDg 

.1n .... t.b ~l.~ .. a_a.a". 
Pl'abbat and b.&a .-.oc1atea '1~'.} ~ .. ~ ~ 

by floociJag t.I\U cJ.aa f.te.14 '0.1' .. pe:l'iod of t.\IiIO to t.b&'M 

fROGt.ba Ait..;;:r baI"V .. t.. u. ac:l.rot.1. looae d'leU 

91abJ.1J.t.y. .1nuJ.cat.1n~ ue iA\pOrt<tDCe of flUO<1 fallow1&; 

in ,U .• aM NI .. ~ct.. 

RoYira (1986) afblr a tAr .. yeear field aWdy 

found that. in caae of Dare pat.ch of vneat. (!U!&l9G9PJt 

12&6). tbe area of t.be _feetea cro~ waa COQ8uUIlt.ly 
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1a&'gu vDID .... t. &011...., vl"'~ JacU.cauag t.tw 

J;»port.~ of -09 ~UoA iD ~ ~I._t. ot 

.1-.,.,. 
ilOLOG1C·"k 'lap! 

Tbe lU.atoc)' at b.\olow1cal control 4atAa beck to 

1908 wbeD Pott.el' .bo .... t.Mt. p1_t. pa~ exMllU __ 

Jah.I..uJ.t.eQ by ~ CMID ..uoolJ.c pcodUICU. ~t.t. (11 56) 

QafJ.Md DJolog.loal OOAVol of pl." " ........... aD7 

CQDU.t.t..ioG .... vblell or pr:_~ wbera.by 8w:Y1-.al or 

ec"'vJ.t.~ "t a pet.tDgiiu 1.e t:eUu~u t.lu:'0UfIb the ~ 

of aD, ot.lw.c lJ.viDv OC'~.s...a except. zan by hl.elf wl~ 

t.n. rttau1.t. Ulat ~ .la • nNucUon 1n t.aw 1Dc~ of 

t.ne 0.1. __ ~ Dr t.be pa~. Tht.aII. bJolo..ilcal 

COOUOl .ls aaJ.Dl.y ba •• d OIl lobe aa8U.llVt,1oa t.b1lt aut,able 

~t. ,;.)f S()11 condJ. • .1.aAa 11k .... nd1n; tlw aaoJ.l 

w.J.tA OI'vcu.J.c; .... wr1&l C8A RlirAilat.e __ bit ac:U.v1t.r of a>.tl 

MJ.cro or.au.1-. wbJe-. 10 '-~ eM Oe fUltagooJ.aUc co a 

given P~t.b:).;;I_ .. 

It .1a MaQre ntl ... t. 1ft 1I011...oorae ,jJA.&1liea .. 

louc~l~ ~ot.~lt1al plal_ a much moru Qoclnant. role 10 

..oil-boraw ul.ses':!ea thilA &Sr-bo&o. d.a...4 ... due co 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 
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oGv'.lot.la reaaona. '...... t.be a.u. 1a to -iA9 (iOwa ~ 

popw.at.J.oA of ..... pat.bo)/iW. to .. 1nel l.owu tobiln t.be 

iW,...... 1DocN1~ pount.1al requJ.J:"eQ foe Jafect.J.oa by 

.uopt.J.og oJolo\l ..... l _uuus. 

M ..-1, .. '9J'~ iUao AoUc.ed Hb''9S!9PU .;lM', 

cadal agent. of ...... blJ,gbt. of &".lce J.Dcocpol'at.ed .lAt.o 

It 10., 80U ... de$UOred 1D fi". ciay. by .t9&,lyf 

'M,M .a ~ lHlrllJll wl\J.c:ll wece aa"1,,. flo&"a 

of t.bat p&n1cal..u ..,11. 

Eaio (l97') a\IfNU'- tJw; ~J.bl ...... of 

M!M'9IR9t' .IMA t.o ooaU01 .... "A bi.19bt. of &"ioa .. 

"ott cU ..... 1Ac:.1dence was -.rked1, r~ by 

_11M .tD 8oJ.1 while M8dlJag ~ was not. affect.8d. 

Roy (1'7') ~e<1 u.e .'f ........ -.oy of I'~ w:WI 
.. • bJo CODUOl 01:9_1_. ..... .a-a'.' ... g.rowD 10 

c:oab.1oaUuo w1t.b I.."'MI. tbe ~owt.b aDd .clerotJ.al 

" • ..-ataat..loD of t.ba fQ&'88C' a.c_. dev!Mot-al. f\>weYft', 

wbell apocea oe 1.XKw.. ve.re sprayed Oil .. .real pG"u of 

x-J.ce plant. Odore 1DocNladoo .,l"a a-.'M'. Ute dUe ... 

could DOt. De ctItCk*J. 

Mew aad b1a uaoc.t.a... (1'80) DOt..t.oed t.hat. 

X,'''1RifH!lI ap_ coil UOUIId " ... ac1ecoUa all<i __ ~ 
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J.aaot.1.... .... aDd ibHl_ (1") ~ uaa. 

!.bua1.- nd~ A&'Yival of a .• l .&. Ja 14Ke 

_,,\&diu at ~ .. aad "IU (1.4) iadJcaMd tba~ 

MP'I'Sll19 .'9K aDd .1-1"" 'ablbl'- 1!DeU' ~ 

0' i..-la' wb11 • ...n.aiA "'t.._111 J.aolau. ~ 

~. 9~doIl of HlenUa. EDbauced 9lMt. growUl 

naulUDg fr:oa ••• ad_ .... of _.11 .1~ 1 .... nH., aDd .I-_W" baa .... aot"-d by WJ.Ddbaa Sl.u.. (19"). 

Aao'tbu 0J.0 coauol ae-t.. J.deot..U.1ed ff¥ Uta 

•• Qa.; •• ln~ of a •• lfa1 .... ""'SMKV vyal.1.l (BurcSaa.Ll 

Sl'" ~80). LuaeD Mel c:o-workers (1985) obHned 

t..JapOI."U'Y o ....... iaDe iD ~ f1eld popW.atJon of .!i-IS'-"" 
dt;e.- _eadiAg t..be 8011 wit. .. ,It-mllll cNr.lag w~_ aDd 

eul, apz'iDg in _a&' __ flelda. TscbeA aDd K\aO (1985) 

oot.loed Uta. app11cat.jgA of _UbJod.c f~ "as"W 
"",1.&1 wltaa.r:'* f.11u_. t.o r 1ce lea •• hlbLblt.ed 

groRb of !l-al"' ADd pn.veat.ed tbIt d .... ~t. of die 

d ..... _. 

The role oe Gr;_.&.c soU ameDdatnt.. 1n the 

_~.loD of .,11-bocae pl_t. p.t.bo;Jena baa __ 

ellpbaa1aed Dr 8-.0".. (19.2), H..... aDd .aUOA (1910)" 

J..i.Qder".. (1.910) .ad .lpavJ.aa .. aacs .oe.., (1 •• 0). 
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lncoI'pol'au.ca of o.r:ganJ.c .".rlala to *»J.l baa abotlD 

t.o be eUec::Uye 1D nd\&C1Dg the 1DblDalt.y of "be 

d~ .\oleA u take all of "beat. (Otr?tl.1bolWf QlJM!JeH) 

(Fellows. 1929'. PbJMSQVJ.sib.MIt 1'00" rot. of cot.too 

(1U.ng a.tl .• 193.). Potat.o acab (S\l:!l!RtfBYCM 1CIbI.M) 

(H111uG., 1923) aDO P .... ~ph~ra root. rot. of .. acado 

(zen.,. aDO Paulus. 1957). A1t.~ ~ wo&'k baa 

be8D ~nakea on the QJ GUOl of yar.lows pl_t. 

4oii ...... vita orv&ulc: _t.6lc1al. l.t.lul: Q.~1DiI plaat. 

aat.et:iala. "rMD ... au.re. ca;op ru1dl.tu. food ba_ fIIId 

.\J.t'.lcW.~al aDd .iDUuaulal vut.. at..cr1a1.a. fIOt. IIa.IOb 

work baa bMD c:arrl~ tAat "Jot-b re~u~ too tJaa CQAvol of 

anee"" bl1gbt. aJ.aeaae of rice c:aUMd by BbAlQ9\9DY 

I2;'W-

Aa eu:l, .. J.~"~. Papav1au aaQ n.u. a880C.la .... 

... ". aoUC8CS toMt. Ute $.p,'Ophf~J.c act.1v ity of a.1Q1W 

waa .. 4IffeeU".ly .(~ by cel1t110M ~# oat. 

*t-CAW aDO .... arMet. hal -.c'.t.dMd wit.h itI'RIOIJium nitrate 

•• qlol1~. In l%l. 4.00 ~-J6.t.ed UNIt. .. ea .... 

calut at. the I:atow of lSOO kW'M rewC8d ~~ cu. ..... 

J.&lt. ... 1t.¥ .. to ~.4Ikll.uU.. tlaJao oao;J .MttQon (1915) 

~ ~t. vrQwt.h of rice ,,1cwu waa conaJ.deral:)ly 
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J.ncI:4Naed witA • cocrea~~ ~.u. ill U. 

iot.en.itr of SMat.h b119bt. (a-191.A) by tbe adcU.t.ioD 

of varlo .... 011 cakea aDd or'iiiiW1c _;C.tit!:!.l. lik. a. 

~u'at,. oeabew a_l1 .,;ower aDd 00G0&l\lt. bWak to 8OJ.1. 

RaJan (19BO) baa ~vQed t.nat. IlOtl tldJ.bl. 011 calUt8. 

st,n, du~ aad rice tJMs ..... equall, effecUve .1ft 

a~Jpr ... .lA~ sbut.b blight. of r1ce. De .. b (1919) not,101d 

tbat _rY1va1 per 10Q tIDd vJ.eb1l1t.y of .01cot.1a were 

r4lkha~ Dr locor~at.lQO of gnea lAM ..... 1ft. St''S'' 
a.. 

ISMlIY. J!erlntYal aGO Pru,aci (1981 ., ...... ..,..&ed "bat. ,.. 

:iie~l1Ag 1nfoct.J.oo of f!1W!AssaeAl p1w .. ndu_d ... 

~.... ~Q4t Sol.fl. (19&4) obtalDad iIoo4 fHld 

coTitrol of eb •• ~ b11ont. of r10e "It.h ~ ... 

•• ..,.dG)· bu.ek or A_ C&k.. 00 evalu<dllg U. 

popuUt..lao of 8011 aapco.,byt.u. t..... VOC'.... ban 

wwe-t..a t.bat. 1Il plou ... Aded wltb rice .... __ 

c ..... , t.lMt1rtwu tr.~uwa .increase of •• ~ ... 

t.bere .. aM a.LjJnJ.f.1cant. _~at.1" correl.&Uoa ........ 

po~latloli' of aaproplllt. .. a&W po.;v.latJ.oA of ..... 
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&;~MlCNie Jlt;tHQR! 

In J. 953, aaab.&oka aad :Jalt.o aWl:~ 1D 

conU'ol.lJ.og .... cU •••••• I)y ....,ly1ag Aruas (t.bU_ 

15 per ceAt. U). Yoab.lllUl'a (19S.) obh1Ded reduced 

dU.... .1Dteual~J by applic.t.1oo of Uocdeaux aixt.1U'e. 

Ieoaaka aDd bJ.a UaociahS (1951) rejX)Ct.ed t.hat. oC'ganie 

u •• ,.J.e ~ ·U~.id· was ~hlJ affectJ.ve 

agaJ..nst. shea,," bl.lgtlt.. AbefgUAawUdfma aDa Ue all •• 

l lift4) oDearYtld t.hat. aat.ul'al iDfect.J,Qa by Cg[S.H_ 

5a.ald.l caD be r~ DY o.rgaoo areenlc spray •• 

'l·b1c .... lacbar .u.l1. (lM9) DOt.1ced t.be efficiency of 

Aw:eof~1n J.Ah1.oJ.UA9 the ~owt.b of 9KtJ.s1W! IfMW 

\&AUe&' £1al.a COIldit.Jou. 

abAkt.ayat.sal_ .. .11. (1971) in field aGd otbec 

e.e.tAI ~a1ll$t. dW dI.8e... foWld tbat. eav 1at.in Wd thIt 

f808t. effct.iye fUAtllJ.clde. Tb.f.8 was fol1~ by Mac 

ano Banle".. otJlec wockez'a .11k) bave repOrted t.be 

eff.t.cacy of 6avJ.atJ.n 1A COPuol1~ t.he alaea." 

(Jawaoat.haD aQi.l K.annalJen. alii, DeY. 1960, Reckly 51 Al •• 

~~¥l). Kaon&ly&D aQd Pcasao (1911 a) r~~rt.ed that. 

fu.nv.lcJ.du 8wl1a"_ .u.aosa.u. fiJ.noaan. KJ.~ ... J.n and 0ac0n11 

ar~ bJ."bl.y effeeU.. 6fjJaJ.ut. t.he (U .... _. tofllcac:y of 
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~a_ aQO K1~J.a .... DtIeQ report.ed by J-.-anatnaa 

.. iCaAnaly. (191&), RajM Sl Al (1979h f<.aDIla1y. 

aDO flraaad {l::l79 b) uaQ on (1.0). Kaanairan aDd 

Vl:aNll (1,,1 b) obHr~ed t.b&t. tile aDt.1fWlg&l aI'lt.1b1oUc 

aur~~J.u w .. bJ.gJUl effect.l .. a~alut. Uw d1aeaae. 

Roy aD:i Sa11c.1a (1''') 10 green house and f 1.14 t. .. ts 

fVWld t.hat the Mat. CODU'ol of tiSK.,1S''!!! "5"" Oil 
,..J.ce WAS "J.wn })y MaC (cubtAdaaJ.m 0.05 per ~t.) 

foll~ oJ baDoIa.Jl aDd MacoMO. "agaDat.heD aDd 

KaAnJ.)'aIl (~7&j) v •• of opJa.l.oa t.hat. CWNa ... eifecuve 

_galAst. t.btI "......... Reo tl al. (197d) t. •• t.~ t.M 

t~1tox1clty of copper. a.lcltel aDd iroo chelate. 

&~.1Dat. t.be dlaease .ad all of t. ... were 'ouod to _ 

taOJ;'e toxJ.c tb&D IQStACOaeD. eweo at. 50 aDO 100 ppa. T-,. 

.\AW~t.ed uat. "be fung1ac.aUc actJ.y1t, .as 10 t;be O&dv 

0& >- Nl"? "e";7 ZD -:;r" "7Ql. 

Kuana1J&Il and .r .. " (1919 c) fouoa t.bat. V1tavax 

(c ..... bolC1n) c::camplet.d.y J.IdlJl)lt8d ~ sc1erot..t.al 

wu-.tDat.J.on. KaDnU,. aDd Pruaa (1979 b) 111 pot. 

t.rlala fOWlQ t.bat. li.F .... Md Dacon11 (cnlorathal.onJ.l) 

were.lao effect.l.,. A9aJ.ut t.be 4.lMue. Xanna.l,an 

anG\ Pruaa (1979 .) bave ~t.ed dlat. appl1cat.1oD of 

V: .... 1 ••• u like aaoru. alae aulpba". coppq: aulpbate 

and ferrows _~~ ., 0.05 per 0IDt. .. t.wo foUoar tprqa 
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at. t.e.. oays ia..."al ~ t.btiJ a.1ae.M aod .lDcc'....a 

t.b& graiD y.leld. 

lA" aat Yaag (1919) apraytlKi r.1ce plaD'" ~CMl 

1n petu Detore ano at .... J.ooo.llaUon wJ.t.nr .... 'Stt!RIH 

~.c.l.a. The beat. CODUol was w1t.b ;,J.,t ~ cent. 

.Meo Aaoa1oe (......... ..1tA1 of fen-Joe - t.by1 UMnt.c 

acJ.f.J6 ). tlIJ.gbt. per: c.t. Mon.... (calcJ.ua iD8t.hJ 1 .aen1c 

acJ.d) aoQ 0.' per ... fIeo A.soain ;:';.C. 

RajaA • Al. (191~) reportea Vood control of tohe 

olsuas. bJ apraylAg u1 ... tae .. Z-7a or Dit-baDe M-4S. De9 

ana SaUlyu~J_ (1980) obati~ that. a 8011 drencb<, of 

ttdram foJ.1oweQ by .. apr.., ot KiDoNll r~ t111er 

1nfecUoD,'., aboa ... to pII' OlD"'. vh.118 arencbJ.Ag with 

oc ... J.c:ol followed by H.iooeaa apray r~uced 20 pe.r cent. 

t.111.' J.Df«:t.ioD J.a CDIipU'!soa to Wlueat.ad canuol. 

KaAr..uyan aAd h'aaed (lMO a) ."",died UW eff~ 

ot v.arioua pbeDglJ.c C08pOUDda on the \oJ.t.a .... aDd found 

~8" ca~l. feculJ.c acJ.g aDd bydroxycJ.Dn.ala1c:: acid 

~l.t.ely J.Ab1Oited ac14l&'Ot.ial pcoQuct.1un at. 100 ana 

200 ppa. Kaanalyan aoc P ..... ad (1980 b) ':ourld t.bat ... 

t.reataeot. w1t.b t.b1caa. oxycacboJcJ.o. cbloc4tbaloDl1" 

beD.oay 1 ana c:apUD .. 0.2 pat' .. t. J.nc:re.... ~ coot. 

growth of 1:.&0& Sfitdl1Dga. s ••• treat.ed w.1tb 

(JlCycarcox1n MlQ &1«: -.iGt.aJAad GIIOre t.ban 90 per QlDt. 
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,,1abJ.11t., af~ 8 ... tba .t.oc~. Kamla1yu end 

Prue4 (Ui&l D) ~ t.bat. Ned t.I: •• ~t. w1t.h 

ant.1D.1otica like A9rJafcJ.n-1OO and AureofWlgiD aDd 

_tor.lag for eJ.~t aootba ...... eaaea ~ seed yerm.t.oaUoQ 

ana ...a11Dg gro~h. 

k4tdQl .. .al. (lM1) 

MaC 6 Deroaal aDI.:J 8aY .... t.J.D c:b8cJc.ftd t.be 0.".10...... of 

Rh1aoct.06lU aolaal and ~ t.be yield. ReoeoUy 

it 1a r:.por~Cid t.bat a .. .,.t.eiA.lc funwicJde Moncut. J.n 

t.he beRaanJl10e 9l:OUP effect ..... ly CODuolleo rice ahllet.b 

blight. ~ K.\IrOllO, 198$)" 

Sevtlu:al b&rb.1c1dea baY. proVG(~ ~ix pot.eut.1al. 10 

~")J: .... ili'" tlW; lX>lAllat1one of t.be pat.hcx.len. aut a fev 

ot ~ Wcc,*~ t.M populatJon of ~ f'at.~eD. 

~uvan1 !!l.Al. (l~~) fOUlliJ tbat the pat.~en1c:1t.y of 

t!xUPSMM! (WE!i!s1p' fMMl& on rice "das 1ncreaaed .bJ 

.prayJ.z~ w1t.h J 6 4-o wb1cb aleo 1ncreased t.tw ais. and 

'iowever, the 

ben1!f1clal effect.a of t.be .. rb1c.wea are aore. 

Saw (1961) test.ed several barb1cJ.des "g.-.t.nat l1D1!OCtgp1t 

Sf>. aDd fowtd tbe 1nhJ.b1t.J.oo of growt.h. ?entAChlocoplwool 

ana 2 ch1or-N6 H-d1a1kyl aoet.-.lde Wttr~ t.he moat. actJ. ... 
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The weed1c:1de. 4,.-0 at. 100 ~ ~ t.be 

,.r 0W1tb of RR"9srSAP't by 86 per cellt. tn Pc lea DUU lUD~ 

solutio" while • .s.u1De ceduceo tbt; ~owt.b by 93 per 

ceot. (M1111Juaa. 1'64). Modr1guea-xaballa a ..... (1966) 

r.poc~.:1 toMt. t.M t.ota1 a,CtllJ.al dry 'W'UllJbt of 11 •• 1.' 
wu cooa1decal;)ly leu for each COIlOWUaUoli of 

at.e.ainu '-baD for the CbcilOk tbl'ougbout UN 22 oay 

.1nc\d)aUon per lou aad t.be degnre of Qrowtb 1nh1bi~J.on 

was ouecUJ relat.ed W ~eed bIlZ'b.lc.i.;.:kJ cuocentraUoo 

f~ 10 t.o 10 pptft. eNt 01 "be fow: berb.lcW.a t.eGt.eo 

a .. a.i.wlt ibIlf!!ttgeM tpl.M1 v1... aU ........ dlucOJl# £..-PTC 

aDd Vuaquat.. 

whe... lligb l .... la 0.& t;.r if 1", a111l 0.1." ~rODlt.rIDe 

wee. l.UI8d 10 t.b8 ~ dll1lber. an lnt.eract..lcn .1nJ\U'1oua 

too cott.on <lacY.uwS w1tb I.-W"l. Bot.h ~pouud. were 

fuWlQ aotagonut.ic to t.M pa~ (Chanu1u aoa 

~:t.al.t.e~. 196c$). Cole.au liauon (197$) .reported 

t.bat. ~wth of ji.191tN. was c~ in t.m ~1um 

COIlt.a1DlBg ~ ~J.cJ.Qe d.f.pbeD.Ija.ld. 

~4r.WaU aad """'\&8. (1971) t.e8tecl aeYeQ 

nertl1c1dea againat. '!'.!9lM' .t.o oaltue aAO lor S\lbsequeat 

intl utlAC4i 00 d.1aeas~ int. .. J.'J. The growUl of the 
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vat.11oJeD J.A awu .. .I. ... t.aJ.a1Du 10 l'IQIal OOIJIMtrC1al 

foraulaUoa va. redUiOed to elOper c:eat. of t.he eonvol. 

Tbe eft.~ o.f • ......., • ..act nJ.Uof8ft on o ..... aae ...,.rl~J 

"'u aUon~&' tbaa ~ f&"Oi1l a.al.l dJzect. act.J.oD OIl 

t.be v.a~ in CNlt. .... 

10 field t.e8U with ,"we blitrblc!dea on II r1ca 

yar 1.,,1__ M.aaS.la lind Lapu (1917) fouad t.bat. abea'-b 

bl1,.,nt. W~& not. J.aflueaoeo by t.reatment. \;<1t.b 2.4-4> aDU 

MCPA. Laboratory tea ... were cur1eQ out. to atudy the 

effect of ....... cb1cJd~. OD. taM iCowUl '''If £ •• lap& by 

VRraa !IS..ti.. (1918) - o.&t. of t.be 10 berbJ.c1dea t.eat. ... 

AV ..... 0888 ~.)V lIl;C wu foUAd ..,." etf~J.v.. Sat.\IrD SO £C. 

h 110t. H 100 £C aDO MNbet.t.l SO £C tRlI.'U also found 

ef!ecUve 10 cbackJ.Dg t.be ~ of tll.1S f~. U .. ~ 

aDd swaJ.D l197v) cepo.r:t.ed "bat. wee41c.1tJea lJJte propUJ 1 

am N.tuofao bav~ ~t.eot..Lall~ in auppreaa1Ag t.Ml,Jrowt.b 

of tJw silllltath bl~bt. pa~. 

In £.1.14 -...ts J.A ..... ~l& e~UKi by Vasavan .IS..I1. 

'lvCSO). it. was fOUDd tbat. •• tant (bent.hJ.ocUb) at. .a leg 

aJ/ba controlled t.be .baatA .bl~bt. of rice. LeJc.alRJ' (19M) 

report.eu that. out. of Ule 'Wig. berb1cWee t. .. t.ed aQaJ.nat. 

i.-.I,o&,. pcopanyl was ... __ to t.oxic ODe. wb.1c:b ~let.ely 
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1Dh1b1t.ed ~ c'.aiel g.&'Owt.Il of dle teat OZ'wan.t. ."... 

.~ 125 ppa. TM 1la'b1oWea prev ___ t.be aclerot.J.al 

lIec-.t.Dat.l00 at llJ.iJ_r c:oac:eDUaUoa. of 2000 aDd 3000 ppa 

and _lJIO at. lower OODOItDuau.on wMO U'~a-.ed for 

prol0age0 perJoci.. _t.blocub. 1C1t.roe ...... But.acbloc 

were 3180 touad ~lJ wale to tiMt __ fit. f~ wbicb 

d-=r .. aea t.bO ~ .. .u .. l .,.U.1 ~owt.h wJ.t.b 1ncr ... ~ 

COO\. ... IlU' a~1on of "be cm..loal. 2,.-.0 eabanc:ed ~ 

QJ:'owt.b and a\&&'Ylval of Al ... A_ 10 _1"",1'8_ 

"rbe 1at. • .r-aotJ.oa ot Jaaflet.i<:.ide. "'1~ the Sbfl.~ 

b11~ht. i'6~ A-••• I Au alao beea ceeX)ct.ed bJ ~ 

workera. Seed tr ....... t. of ~too wit.b pb:.)cat.e 1I.lcI"e .. ed 

the ataDd of the ""l~s in 8011 .lDf •• ~ .,.;1\h 1i.101 .... 

(.t.rv1n aDd Reruo1da, 195.1). 

CblocJ.oa"eQ by<lZ'ooa.r:boA js~t1c:J.~ are 

f,,"~1t.ox1c .la .,roa.ocUorl "0 t..be.t.r wat.'CfJ; $Oll.lbl11t.y AD4 

vapour p.teaaure (llolleu. 1961). T.~t..d br .,late w1wze 

t.echuJ.q\W &jjil.1&uit. li-.""'. l~~ wtU.cb MS a b~b 

w.tAU: $OlubUit.y (7.3 gp1Il ._ 2'·C) wes i~t t.oxJ.c 10 

~"~r.at.uEaUoo at. 25 ppta. 
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ffaca1Uarlo aDd StANvt, (.i.962) r_puned t,bat. 

plloJ:'6t.e UeaUteDt. of GOt.~ lMMda CQDU011e<l Rh.jaQssqay 

w1tbtn a tempera~. cange of 82 - '2-'. Manila and 

La.,J.8 (1971) observed Ulat. IIOOOCrOtopboa ·J.1d not al~ 

trw 1ntena1t, of 8beatb b11gbt (11-.,.&) • 

.ua~ aaa SwaJa (It'~) reportfiQ tha" aemaUc:idea 

11k. iAUabaA. Pborat. Ud QBCP baYe potent.ia11"y 10 

"\6VPC"~1ug tJW ~-uwth of __ sneath bJ.i~t. paUlogen. 

~>aDXu"4"'~CiIUi (1':180) oba_v~ ~bat. the ~ect.1ctdu8 

c:U'OOfuan .t1llQ pl1or.~. lab101teJ tAu ';Srowtb of ,i)atbogen 

in aol1a ..ala. Tbe)' del.Je4 tbe aclt3l:ot,1al ,C)coduc:t.J.on 

beala.a z-euuc1u..; the $clerot1al 31zf.ll.. but. cUd not. alter 

ttw ;ienUaa 1;lJfl ~ $c::l~rot1a. 



MATERIALS AND METHODS 



2.1 

TIle _gan ........... __ .at DligM. dl ..... Of 

rica ............ ia _1_1 ... t1c.\\ffI'A iD_ pun -.1 .... 

..... tiM ..... U, ......... r10a .... .s- c:oll.ecnAld 

en. .JGalcu-al ....... aUUoo • ........" tT.I.cbIaI", 

.. ala. • ... 1 po.R.IoM cd ....... ~ .boviag .... lJ 

.,.. ... of __ ", .... , _ ....... t*t Dr 11gb ... 

ell~l ................... -.11 piea ••• wece 

vaabed '" .... Iag ... ___ ........ ft tM aol1 

penJc1 ........ allowd to c:I&y .. Dr plAcjag tMa 

oa l ..... tocy ~. r.a" •• ...,. .... audaae 

aurl11Md .., cU ......... _ 0.1 .. CMt. .. curio 

cbloride ..... doD to&' ......... ft.a1a wae tol~ 

Dr waellillg ... .it. .Ia ...... ale_a- of .~c'l. vat.e .. 

to Z'". __ ~ v_ of ...... .10 clIl.ol.'ide adbued to 

the bi... £aob 1l1" - ~lJ ,,!eked tIP ead "'. 

placed uepd.c&lly .... a ... UI.Md peUldJall oara ..... .1D9 

_l.tId c:oolecl pot.at.o dttxUoM ..... Tba pl... .... 

~t.ed UDder 1 ... ....,. ..-d't.JoruI. Aft-v 24 taD.a • 

• UD9al ~ J.A t.1Ie 181 ..... bit. ... placed in • 

s,*cll. peUJd1ab ()Oftt.aiAJag JIelt.ed cooled plaiD A\jU' 

..alla. U~.r 24 ...... 0.1 ~i.UoIl 18 t.be plaia 
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&liar aed1uM, ~ pl ............. directly plaa.d ~ tba 

a1cr0800pd aac.i b7pbal Upa ....... ked in ~ <l18b. 

The.. bfpbal u.,pe wen ~ly CU'l" 10d to Pot-ato 

1leaUOM ~ J.a peV.tp1a.... .,... growU of ~ 

or9&rW1aa f&'OIl ODe _pM). Up ... .u.u.p11ed 1A 

peU1pl ..... aDd .in .l_~ .ad ... \lUl.iattd f.or 

labocawrr, pot. aDd field .wes ..... . 

n. pa~ioJ.~J et .... f .... vas t.at.ed by 

iooc:W.au.ag 1e _ rice _.d1 __ followed by J.U 

... eJ.801aUoo froIa 'ooeul.~ .... lJQp aDd CIOfAPU18OIl 

of t.be &.. .Iaolatea. 

Tbe c&uaal fUDg'iI8 .&'99"" 1R1M' was .... 

cult....a 01'1 ."tii.r:111aed 8"""J. .. -..l &allldiwa .t.D 

1000 a1 It.rleA MaJer fl..... ........ _al waa Cborougbly 

m.bed w1t.b .... b«S vb1-. aaDd J.D t;be rat.Jo of 1. • 19 

and tb.ia aJ.xtMn was to __ .t.D f18 ... BIO .... t.eDed with 

wac.u aou Wall $t.u111aed by .. toclav1Ag UDder .. 

~ ... _e of 15 lbB for ODe tIc>\C. ThI"ee day 010 CNlture 

diacs of QlJOAn&t Ml'll wen aaepu.cally J.oUOdUcltd 

.l.Ilt.o t.be flu.k oonUiD.I.Dg .... J.liMd ~ _1 

.... .tu.ta aDIJ ..... ~ for ~&r daya. 
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L.1\8ORATUi Y £XP m~ 

The aboW GGD8ieUd of ~wo .. t.. of exper.t.. ... 

to .~ud, tJw eff~ of Ullage. taUowJ.n.g aDd f1000iDg 

CD \be yJ.a0111~y 01 scl_oUa of Ute fuogua. rlUi.J.c 

~U of 20 G8 b81gbt wece ..., tor t.t18 aboV\f. Pot.a wen 

f111ed to • dept.b 0« 11 _ wlt.b .,11 ooll4lc:t.ed froRl 

pacJ4y field. Ten ael_oua. each of uniform a.tae 

obuJ.Ded frOID .... pJ:Oduet.1on teehDlqa&e were our.ieQ .lD 

e>oU at f1 .. (h:~M vb •• 0# 2.5. 5. 7.5 .,.....,1 lv.O aa 

fro«t the aoilsurface and we" kept under lal»ratory 

c:ondl~1ona. 

The oUferuoa IiMttoWMO ~wo swbl 0;: ~¥'~t.a 

...... Ulai. in t.be ,_~# ....... vall go at.~i v .... 1& 

"De ....,t.a# wb11ti J.n tile lat.tAM'. va~ was reta.&..ned to 

f 1Vti c. _~c. cI.boYo tbe 801,1. aucf ac;:v in a1.1 tbe 

U'VAtIiIQIlt.s ou.r1D9 .... .at..ke ptlrJ,go of 1D ... 4Jt.J.gat.1oA. 

After t.wo. lotii'. &la .ad eJ.{f" ..... of ,*,,1,al. 

&GlwoUa at oUf.rat. ~ -.re l"@COYtt.rtiu, auface 

atlil)rl11a«i vitA 0.1 ~ C*It. .Darcur1c eb1.orJ.de. waabecJ 

in tJvee c:bangea of at.uz-ile .. t.wr aDd were placed 1.0 

"UA fen- viability t.ut.. 



011 c ..... efffHR of pM~.lcJdea .., 4tflect. of c.op 

ro~.t.JoD OA Ute Ja~j,t.J aDd lDc.ld8lce of ...... blip" 

ul ..... aDO poP"laUoD of "be paUlo .. Ph'MStooAl 

'AlMA. .ad uaoc.l&hd N;;COphy~1c a.lcroflOl'a vb., totAl 

f\Uk4l1, ~ ........ ~jDCf .. ~t. ... 

, .) iIP"""" .,. ".2ESpM (0""01' tbaA 011 cakOa) 

The expwS-t. cona .... Ud of aiDe t.Aa~U 

(rJ.ce au_ j rioe .... k tong "s..t.u', gl,r1ctd1a 

1..... (91,r.iFMM I!I9Ml.M). preaa I8\ld (SMJiIIlllDB 

oe"S''''). .." Quat.. lu.. .JlMUIil. COCODUt. pith 

(Cpspt pysJ.&I,,) w1th an Wltreated conUol aao tbI'ee 

repl1catJoaHl. TbII so11 "aa art,UlcJ.a11r J.noct.llat.ed 

w1~ 100 ii of ODe --. ow v1go\&&"0\Ialy grov.iDv c:ult.un1 

of 8bl w ast.PNi w.1 gftIWD OD .aad .... 1M meal &Ied ... _. 

aitAr 1Docula"J.ao. Tlw qu.aoUt,1ea of varJ.oua 

........ u were f1xe4 IlCOQCcU.ng w tMlr n.1U09_ 

CODt.t.~~. ADa1rUcal dau of t.be ~aunt.s are 

pr ..... t.«i in "able 1. ~ .. Joa= mlU.141tDU pboa~ 



°5 i .• t 

\ .. ,iI'J,!ll.1c an~ UJOC9anJ.c ~~nt.:;.; ',Do.; t1'k:h Hl1jor 
nuu1eot. c:ont~t.a 

-
!»"HAt SiQ9\!DS (W' alit j 

N l4
2

,.,1S K V 
2 

0.56 0.$2 0.53 

v.27 0.1:1. 

0.10 0.12. 

0.50 J.!)O 0.06 

0.14 'l'%, "lcea v.16 

- - -
- - -

1.'r~ces 0.01 
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and pot.asb reoe1wd ~ each • ..-dIBeDt. were 

calcula~ ud t.M balaDee ..... aupplJ.ed tbCO\iQb 

aaahooC'1 pboapba~ ..s ...... 1& .... of pot-aab, r-pec:t.J. .. lr. 
'I'nu. all ~ d.uf __ ~ ueat.MllU balJ ",nUorm doae 

of )iPK y1&., 90 •• 5 •• S keI- (AaoDy_naa" PacUQe of 

;'1' act.J.cu ~a' &oae, lC'.erala Ag.r: 1culblral 

Ualver.1~J" l'U.). 

cab of 4100 Jc.g/ba. 

It.&aM aDd rwJpewa w.re added .fit. tile 

In pots noI1Y~ J.ooc~J.c: 

~odU1i1QU v1&." 1~ ..... p8Wfl. urea" a.aabJOl'1 

pQoapba~ aDd .......... 01 potub were ued to gJ.ve 

NPi( a~ t.Ae rata of 90 •• , •• , k-g/ba (~.,Wt, Package 

gf Prac::U.cea r __ MI.flda\JoDa. lterala Agc1alJ,tu&'al 

Universit.y" ~). 

"I'weOtl one da, oW r.lee 8eedlJ.n~ of YU'1et.y 

,zIMh! vere uaup1_~ J.at.o po ... at. tNt rat.e of 

Uil:.. h.I.l18 per ~. to_ ..... aft.er .~ .. at.. 

(0) ftBsMMS "iM pll SlIre' 

The experill'ae&t. waa CUT1ed out. w1t.h f1v. 

U'4Ulta«iU (d1ffer .. " DQO ildJble oil caltes viz." Mabua 

CMe ('t9l'Nct iI>!.&st)" JIJuott.1 cake (!!NBQSH'RY! 

4»0&'), -- eake (t\II6Id:IMllM ¥Wia)" Puna. cUe 

(QlQAAxAJ.Y9\ &QAQphyl,l-) w1t.b aD W'lu."te<i coot.rol 



aDd lour replJ.ca~&oaa. uv.aot.J.U •• of vuiowa 

oilcakes were f1aed .. 10 tlw previous ~.a..ot 

ana w¥re adQed too 11011 .. WIa8k af~ J..ooo,&latJ.on. 

( T abltJ 2). 'lVeAt.fOAe day old rice aeedlillws 01 

vac ietoy hot.hl. ,... U .... la&'l'*i .1D~o pota at the 

rat.e af UlI'ee b.Ule ... pot. Qfo weekS ait.er _ .. ad-t.. 

Tbt CO'IIIIGD1J __ puUcJ.dea vla. * f~1cJ.d .. 

sv.en aa aavJ.a~ (~ __ ). rol~af (ci1vtdol)" 

ri.l.ftosao (eQ~) (0.1 pac oeDt. each) and 

i;i~baD8 ..... S (_oooae&») (0.2 per cent,>t 1naect.1c1dea 

»uen aa liuvacron (DIOOOCS'Otopboa), r.kalt..\X (qw.nalpiD8) 

(..i.l il*c eeat. eacb) aacl Se¥1D (carbazyl. 2.5 kQ SO ~ 

?..s& btict.are> aDIl weed1ddeS auch 48 ~,;~. (2.4-0 

ao;lium salt., 1.0 -'Ii 81 pe%' Motu.) ana Sa~ 

(bent.h.1oc~rQ .. .1.5 ~ &i per bect.u.) were WHKl. SoU 

waa inoculated as in previoua expititrimenta. The 

fWlllJ.c.1dca SavJ.at.1n" Folld" HJ.no&6n an"" DlttlaDe M-45 

were 81)?11eO on fort.yfUUa day, ~ 1.nsect..lci\N8. 

~1n waa applied fUbMIl day. aft.er trar.a~l4Dt.1l .... , 

whJ.18 Nuvacron auJ t:kalux ~e appJ..liiKl on t~tJ.et.b 



1'tMt - 2 

"oa.Uble o.U c..... ..a ~ .. J.t: _jo.c" DUU'lent. OQIlt.eDU 

•• t 

-.aU.leD" COD&eDt. (ee: cal!..) 

• PzOS X2Q 

N.'" cake 2.80 0.01 1.to (_. ''IIkit) 

MaI:ot.t.J. cake 2.53 0.01 1.81 (K!!'PesanMt 'BtD1!) 
_cake 3.1a 0.11 2.91 
'~eak"M WAQI) 

Punna cMo 3.85 0.25 2.80 (SiPle,.,,'. '_1t1.) 



day 01.0 rJ.oe ...a1.Jaga oC yule"'y tim"" .... tt 
U' .. JaplaAUN'J to pou at. U. rat. .. of t.b&'.a billa pel: 

pot. .. t.hr_ woe~ &ft._ J.DoculaU..on of 8011. 

Four kQ aoU each were filled J.A pou obt..il1oed 

f.COA'& ,U.f.ferent. «op rotAucaa v.1a." r1c.-v.~Wbl .. # 

r1ce~a .. rlce-oowpea .. clce-gr~"" rlce-t.aploea 

"1.ct z:1ce-r1ae dtuJAQ t.be fArat. crop (k.harU) aAd 

~ crop \ra.b.i.) MaaoDa., respect,lYel,_ TwIInt.fOD8 

uay old rlce aeeal~. of yulet.y ix;pt.h.& wee. 

t,ranaplaoteO J.aw pota at. ~ rat.e of t..h&"ee bills ~ 

(iX)'t.. SoJ.l. wu 

four oU~ .. e.ot. locat.ion. under each C'otA.t..ioD, they 

... .ce pool"" ~ frOtIl t.hJ.a lot, a reprefHtAtatlve $ample 

weeks at tour &lfte~" were fNb Ject.eU to £UcroJ:)lal 

a.-.say in flX~ ~t. wit.h MiItDtit_oU ( at.Mr t.ban 011 

C41tC:,3 J &nO GllQer .I.uiIIIIIot. wl~ 011 ~a. 
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Pt'Mii!a (RbJ.I9S1iMM IMMA) 

The ........ of propagw... of the pat.bogeD 

(!.. 19lM1) ill 8011 1ftcoI'por.tAId wi"" dUfenot. 

... lJOjDUGU 'WIiIlP &na1f" _~ KG aDO HoI: a 1Mtd.l\It'Q (leo 

atki Hoc"" 1911). 

01tJQt. ... 1_ nydJ:~ pboa~bat.e 

HagIl •• .lWk aulpbat.e 

Pot. ... .l\im cb1or.Jde 

Fec~oua .ul~t.. 

Sod1W1l n1t.r.lUl 

GallJ.c ac.1d 

uexoa 

CblOl' aaphlinlcol 

SueptQl8yc1D 

!\gar 

i.J1.~111ea water 

pH 

v.S g 

lO.O ... 

0.2 g 

0 •• 9 

90.0 mg 

SO.O Rig 

$0.0 IItiI 

20.0 _ 

1000.0 .1 

7 • .;) 

O.lu.c acid, de... cbloc~J.col and 

.t.rep~cJ.o we" added dt.a&' .b~111.a~J.ou. Tbft 

procedure employed for Uae .... l' .1S as follow •• 

tt. 9 of 8011 ............ w.l'" .... 11. d1aUUed 

va"e&", coapac:Ud v1~ •• paWla MId .... 1,. dl.vu.uUd 1D 

petz.lpl ..... CIODuiDlDti .... ee1ec:Uwe •• " ..... 
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u;pJ.oy.&a\l Ute Hlect.1 .. -" ... iWpt.orle uext.coee ~_ 

wt"., .10M buagal aDd aveptoayc1D (Mart-ln, 1950). 

one 9 .,.1.1 ... plaoed 10 oonkal f 1Uka coot.aJ.niDg 

Y9 -1 at.erUe diat.llled wat.er aDO flaaka were 8balwD in 

SUlJpeas10D wea ~1pet.t.W fJ:Odl t.M flask wIllle 8vkl1ng 

a&lQ c.r a; .. furc~ "" 99 .a1 8.1.'11. wat.~r CUDta.i..DW In 

f laalr. u..a .aaiLl.ilg U. d.l.l"t..I.oD ODe in 10,000. 0Ae.J. 

vi each vf 10" Q11utJoQ .aa p1pett.ed ~ ater11e 

~u.ki.&a~/15 ilIl of ... KutJ.n'. 8rl8d1wa waa ~ecl to 

~na aDoVe .,l.t .. aDd .... "U1J,atl.;.; for .at.1AWllt:.J.ow "be 

PG,.lulat..l.on of t""~. t"~al colon1ea wue count.ed froa 

The pofMollat.1on of Oaoc.e.r 14 aad act..l.noi.-jClitt... were 

•• t.J.iaatad 10 a eJa.U __ .... " exce~ in Ulat u_ 

"lu.&t.e dJ.lut.1oD ..a ... 10.... MadJ.a Utid wr:e 8vJ.1 

exuact ~ (Allea, aS7) aDd KeDklI~ht. <lw(;\1" 

(Anonymous. 1966) for: baebitr 1a and ~.1i~OItt.a, 

r"~.1yul)i. The co1.oA.le8 ~ COtAat.ed fr:Qi6 sevent.h 

oay. 
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Gcowt.b ohac~. of rJ.ce plaat.& sucb aa hIt~t. 

ot tbe plaat.a Md dae ....oer of doll._ wen r~nled 

1n eacn of UIe ~-'-t. dviav act.!ytl t.ille&"iDg 

vnaae· 

lDt.enBJ.", aa;l 1Dcideace of \he u......... wec~ 

••••• ..s in u. ~1ol.e -.&'Q'IOCO s .. age. lDtwua1t.y of 

tJlU ~;U...... waa aoor..... J.A eacb t.l11~r .. per .~ 

... lvaUon .J.~ ('~ 1). Det.aJ.la are .. fol.lowa. 

1 , 

illSrARSAoe 
Lea10luJ limited to lower ~ of. l •• f .n.at.h. 

Wit.ione pre .. t. .In lower .~ of l."f abe.t.b. 

LeaJ.oDa 1R ... .... t, of t~ leaf abaat.b. 

a 119ht .lAtectloa OD lo.er 1..... (third or 

fourt.b 1 ..... ). 

1 t.aJ.ona r,lru" in a.or:. ~baI1 <~ of leat ahhtb, 

MY.C. 1M~t1oa _ lower le." .. aDd allgbt. 

J.nfectJ.oa 011 tapper lea.... (f 1... leaf aaa 

HCOi-.1 leaf). 

"'J t.es1oAs reaobed ~ top U11ers ..... ere 

infe<:tJ.oo 00 ell lANrIea. 

Iuc~ of ~QIII dJaeaae waa asaeaaeu .a t.hti 

p.rceAt.ag~ of'nuaber oC 1AIeated till~rs. 



f JEW ~~1!!:!t 

TiW fJ.eJ.d expeC'''-t ... laid ou,t. at tl'W: 

Agz1c\llt.UZ'al __ eft •• at-ion. Mana"thy o\&r1ng kllKU 

•• uon (JUly__.-. to ~~I:) of 1985-86 

10 • Factor1al Ra&ldo«tS..o black aeaJ.gn wJ.t.ta 18 t.r •• ~ 

COlIIIb1AatiuU aad ..... ~Ucat10D11. Trw t.rea~t. 

~J.atAld of 8011 ••• ad.lau (r1ce hWtk, P'II'Pa cake, 

"ltr.i.cJ,d1a lea .... , 11lMt. ~ alOlOg wit.b cootrol) as 

... iIl u •• tAIIiIIlt.& aod )t~Vol ~" n.f.s;IR9!rM xJ.d49 

and f~J.c:J.dCt cuoendaaJla .~ ,.,1t.b an Wltreated 

control M Bub t..r.a~t... OUallUt.iv8 of .acb ~t. 

WUtf fixed aepeod.i&lg \IpoD t.lwJ.r DiU~ Q)At.ent.a. Aa 

J.n pot ex~.ur.at., HPI(. .... ~W&t.ed br exua et&pply of 

.. aboorJ..,hoaphat.e ... aw.r1at.a of .!:lOt-a.b. llMUl, uach 

vlot r~C$lYed NPK at the rat.~ of 9u'4S14S kg/ba 

(Aoo&:ayaowl, Padc.age of Prac:t.1ce& recom. • .endat.i~, KAit1"414 

~lcult.U&"al VAlvua1ty ... ). In plots ueDiJed 'w1U1 

illox:;anic aat.urula (1.a- aDd gy~). ntq\lU«i 

~UoIQt..1t.1e& ot HPat WIN'. auppl.lW UU:'oUillh Ur.,~, 

~cJ.pboarb&t.e aDd ... J.at.e of potash, reapect.1velr-





llli:.L.D ~ t..k 1.M!!'l 

'liw field _peea.at". ... laid out. at the 

Agr 1c\l1 t\ll" al Re .... ell .~ .. "1oD. Mann"t.hy our J.u; kbU U 

season (J\li.y~~ t.O ~-No~) of 1985-86 

10 • F_toeal iiaDCloM.taed block <lPJ...,n with 1B t.r:.a~ 

~.a.o.~1vDa ......... rttpl1c:a~loDa. Tbri treataent.. 

CVDaUUd of 8Oi1 •• ,ad.lata (r:J.ce .... k, PUPIl. cake. 

~l.tr 1c1d1a lea.... 1 ..... " _pauaa .l~ wJ.tb coouol) .. 

alA"" u-oat;MDt.s &Qd D~t:.I'Ol agent. TJjMbS9Ket !kJ4t 

ano f~J.c1de cu .. nd ...... ~ itlJ.t.b an Wltreated 

c;.).QU"ol as sub t.reataeD".. ul.lantJ.t.1f#8 of .acb ~t. 

war. fixed d"pcmQ1Aa "poD tbl/tJr oJ.uOiJeD COAumU. Aa 

J.n pot ex~JJwAt.. HPI(~. "'Col.t.ea br eJrt,ra -Wly of 

maabooJ:.&..,ho ... .>hac,e aDd &u:iata of ~\".aah. 11'M&a, each 

ylot. rc~1v.o N~K at. tb8 r:at.ti of 9uI45145 kg/ba 

(.J\.oo.QyaowJ, Padtagt; of Pr.cn • .1ceSJ r~':.endatiooa# KAltrala 

~ .icul.t...u:al UAtvu61t.y" .. ). In plots a,;Ii8lk.i.o ~1t.b 

.1.uor;an.l.c &at.t..:r1ala (1.a.- aDd g)'pMIfA) .. re<.t"'liued 

GLua&lt.1t.1e.s o.t NPK wa-. aupplleQ ~b Ure~~, 

iWlSboor.lpbost>h&c.u and ..-J..-.. of potasb, reapect.1vell. 



Tl'le ~""'''l field \II" pl.ouQbtId t.w1ce aDd 

$011 wu _ow,~bt. .. • fiRe t.11t.b aDd plots of filae 

3 X 2.S • were ~ (r.l.g\lr_ 2). on coaaple~Joo of 

fi~ld p.l'V'.,ar.u.oo aAd levell~ a .~ aalt.uce of 

RJ!IIOC:S.Oe1t fA1M1 (oa.alMd OJ .sa ,P&'od\lCt.1on 

t,eCbn.1que) "'" appu.d t.o each plot. unUo&1Dl.y at. U

rat.. of ... ~ of ca1~ ..... plot.. 

Two ~ aft.wr ••• Uag ploU w.lUa oUferent. 

tMt.dl'lala. 21 gar old ,.,w"& eeedl1Ag$ wer~ tranaplaot..:i 

t.o plot.a at. a apeciDg 01 ao OIl • 1 S ca. Cvnt.roll.a 

1I:r19at.JDo was wJ.v. UDJ.focaly t.tv:OU\lbout. t.t\e cmpp1ag 

•• aao&i. Plou were ••• (Jed at. 20 \hly inwrvala. Thl"ee 

wee ... af~u U'.uutp1aatI0ii, ODe .lD8ect.J.<:J.dal apr_, 

(0.2 per ~t. &lC.a1wrl ... g1ve11 4-w.sllult. r.left hJ.apa 10 

all plot.a • 

.. fore __ U,Dg,.U • ..,lea .... re eollect.ed fZ'OiA 

dUfueAt. plot.., drMd in IIbade aDd wue UU.l1zeu for 

t.ne aaaay of tot.,al ft.aAgJ.. bact.<:!c1a. act.J.nomycetea and 

tJl" ~~ .l.M1W. MedJ.4 WIeU aoQ pcoceo\Ke were 

t.bIit .... as Q8Sc:&'.u:.:s GulJ.er. 

~lJ.ca""" of b.1oooaUol ..,. .. I'~H ,4'&sit 

aa w.ll as 6"rayJng car.o.DdaaJa J.n rea;)eCt.1". plot.a 

vuc. ~ when the .t.n1t.ta1 .,..,~ of UM: dJ.aeue 
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FIGURE 2 

LAY OUT PLAN - FACTORIAL RANDOMISED BLOCK DESIGN 

T10 

T2 

T17 1 
I 

T 1 

T12 

T16 

t 
TREATMENTS 

T 1 - Rice husk '+ Trichoderma 
viride 

T2-Rice husk + Cm:bendazi 

T3 -Rice husk alone 
T4-Punna coke-+ r·viride 
T 5- Punna coke '+ Carbenda· 
T6- Punna coke alone Z 1m 

T7-Gyricidia leaves+}viride 

T8-Glyricidia leoves
d
+, '. 

(orben aZlm 
T9- Glyricidio leaves alone 

T10- Lime + I-viride 

T11- Lime '+ Carbendazim 

T12- Lime alone 

T13- Gypsum + T·viride 

T14-Gypsum +Carbendozim 

T15- Gypsum alone 

T16 - ~viride alone 

T17-Carbendazim alone 

T18 -Control 



.~peared 10 tM !iel<l. A •• coed appl1caUoD of ~be 

iW-*9J.aloe aDd bJ.ocoDuol ~t ,.. ;;jQfte f~teen daya 

atter t.h8 fJzat. appUcaUoA. 

ooaen .. ~loDa wen tAk.. OIl wt.al aDd ~od\ICUw 

t.l11en aDd _1gb*. of Ute plaau d\U'.iftg aetJ.ye t..111er.tag 

~bMe aad j\aat. ............. t.. lat.enait.r and 1ac~ 

o.E ..... t.b bl~t. ~ we.ce asaea88d .'- t .... at.ages 

(MaxJllula t.11la' JDg. paolc1e e.IIIeZ'~ aDd j\l8t laetore 

barftat) aDd ,i.lOa of p' ...... aDO 8t.r:aw aft.ur baneat.. 

i.Jl .. aae ,,"tAu.it.y waa acofttd Oft lS randollall Mlect.ed 

billa ".. plot. ~1D'IJ W Bc.aAdard ~valilAt..1oD Sy ..... 

of lRRl (F.il.J.l). DJ.M-aae .lDcJ.daDce was J:ccorded by 

ob"'Y~ 40 hill. fnwa 1"atldc81J .. .lec~eJ four rOW$ 1n 

eacb plot. and COWlt.1Dg t.ba I1UIIIIMt,c- of JAfec:t.ed c.lllf$ra. 

M,lSP9I.tl MSNQjlW 

S.~J.l ~l ... were col1~ from plau rooa1v1ag 

ulii __ t. U.a .... nt.8 and 1aolaUoil of toul fuo..ll vaa 

aolW fJ:Oal tAt: ooll~ ItMpleS eaaplofirt; a~rl.1 ullut.1oA 

t.ecbA.iqWlt. MocybolO\iJ.e.lly clift ........ f\lG1lal colonl .. 

were ~U.1_ Oy hypul cJ.p 1DftlIoQ. t.:aeh coloDy wd 

t.eat,e4J fo.r t.be ant.agoou. ~ u..:; .lJheat.h tU.1Qbt. 

Jj)flt.bogen J1.f91W by plac:tA\1 Ue d .... ca of tbe pa~ 



~ fl uJ 

Tn. -Joe IlUUieDt. .... eat. aDi pH of the 8Oi1 

before aDO .ft~e the add.l.t.J.oa oj different. aa~u 

The popu.lat.1oDa of ..... OCCilan.l_ vu .• to""l fWlg1. 

bact.uia aao act.J.noaayoet.8l 1IIIitR .. lysed aft.u ~u:1t._1c 

aogulal; U-awft:or_t.1oD. Populau.oa of ~.lglap1. au ...... 
1D~1tl. y.1elAa of _aJa and au_. and \".he 6IFOROa\ica1 

owervatJ.oa. were aDalfMd UJrtiCU'j. 



RESULTS 
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• 

IdeKMPn I'''·Y 

'l"bt: laOorGtory v.hi CQQI;:ll.lCtev U) JJt.UItll' t ... 

• ff~ of t,1l14g\f OQ aolwoUal v1~;o.111ty of 

OHWstfiMlM 'Pl., baa .... ~a~ WlO~r ,JCY ~1tJ.ooa, 

sol.roUe ~.JDed ".table .... aft-tOtr d1ybt. week.e J.n 

80.11 at uUf .... unt dGp~ ...... '" Hro t.o ten em of 8011 

alU' ace. ffuult'Nr. vbeD poU wertil f k'QUvv t.o '!l -191'* 

u.c fiye Ca\Uow aoJ.l ..eaoe. "ermJ.ntiltJ.on waa ~elaled 

at. a.per 141.8 of 7.5 GIl aDd ~ CiO dept.ba. It. was 

otJaerv.J tbat. at. tIOJ.l _ .. face all well aa at $M11ow 

gept.bIl of 2.$ C& aad fi" ~. ~ geriDJ.n~t.J.oIl of, 

acltifroUa w.. a~~ a.IIaU,. to that of acluot.1& 

col1ec~ f~·oli. ,,;;ry eoU. ..... in (Jeep."..l" l.:lyera. then 

was ~ec1.1e delay of about:. .u OOtoira for ~ra1n.e)tjQn 

and ~ ~m tw. 4tJVe~t. .as _'Gall and .f.a'yxo~ 

.ft.~ fO\l.C weeu of t J.ood1Dg. 

PSi' SWl 5WLf ~ .... 

(a) tlQU'HsaJ.. ~b :8PttRSI (o~r t.han 011 caketl) 

In ~ral. ai...-acllftiKlU ~ pl<lQt r~1~~. 

evetl t.i'a(.H.Wft t.nI\ire vas no s 19f)U 1ean t. J,.llp'·OV~Dt. in 
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~ll1 ... VC04oi~.iGA ('laDl. 3). Pl._twa a.IMOJ«l witta 

~lY.l'1cJd1e leavea aDd saw ~ .. 'w1t.b wU:leou) we,.. 
~ ~d.f lcant.ly ... 11_ ~nao plaau of o~ U.a .... "fl~5. 

'l'b= int.-..lt.y as well as J.nc1~ of sbeaUt 

bl~t. ,~J.aJ ..... were 1... .ta all trea~t.s wt8l 

COdip,ued &0 Wlt.reat.eiJ CIODU'Ol (F~ 3 j. ., 

e~j,8QO oi GUf8X'8Dt. tr.a~t.s baS 1od1.cat,elj t.bat. 

lea8t. dlaea .. .tnt. ..... 1t.y- aDA.l ~ were 1'J()t.J.c.e2 in 

pots of ylyr1cJ.4J.a l .. vea. rJce i1U.8'i(., grpaum or saw 

duat t w1ton lNt.rialt.S). 10 c:oc:oftUt' ;:)1t.b ~t.. t..b8 

lDtAlt,)S1t.y of t..i1CiI u.l8e41l_ was as low .. the above 

~n~loI.eu U.a~t# eventhoW;lb Ule olaease J.nc.1deoce 

tl;ias of a n1"b0c ~1b.K:e. 

mawR,·l PQ2Mkl'gn 

Po~latioo» of Ab&'S5iA«*H 191'01 .. tot'll fungi. 

bactt.:il:' 14 and aet..lnoa'fcat.- 1D soil collecte,.. fr~r. 

... 1tf~rent &~ta at. \JUfereot. ~J.oua vu., ~o.r. 

at ..... :wleOt. tow(') week8, &Ix WlliNU ,~ t.eo weeka af~ur 

~t., as well u \be paccenU'ifti v~v iatJ.on of tblil 

~ £n~1al popglatJ.aaa wit.n t.l'W or 1;J.1..n41 

t;)()~t.ivna ~fQ.l'e ~t. are p&'e.lii~t.oo ('1'<.\010 4 

aoo 5). 



c;.ffec::t 01: ............ (otb:Jc t.hM 011 cakea) oa he.t...,nt. 
anu ~ Cd Ul18l."a of I".ice C2'OP uQ J.DUiOSi~ and 

J.nc.l.delJc:ze of .neath o11'tJbt. a1aea8e of r.l.oit. 

Rice h\UIk 

Gl)'r1c1d.la 
leave. 

Gy~ 

CocoDut 
pith 

Couu-ol 

I I 

.... iJ (0.01) 

abe.tob 
HeJ.wbt. N\aber blight. 
COIl) of Jntea-

t.il- sity 
lt41:8 (0 - 9 

IfCitle) 

.a.56 6.61 1.650 

47.44 6.00 1.658 

'.05 M S O.81b 

Ll 

Shea~ bl1gbt. 
.wcldence (ptA:
ce.nt.~ of nwa
tM4' of t.illar. 
infected) 

... 810 

5.2.140 

42.310 

44.351 



3-50 

3-00 

t 
>-
~ 

(/) 2'50 
z 
LU ..... 
Z 

LU 
til 
<{ 2{)0 LU 
Ul 

i5 

1'50 

r---

l/) 
<lJ 
> 1-00 
Cl 
<lJ 

~ 

Cl Vl 
:J 

:g ...c 
u <lJ 
lo-
>. u 

0·50 

.-
<.!) cr:: 

° 

r---

r---

...c ...... ...c 
0... ~ 

....... 
"0 '6.. "0 ..... ~ Cl :J ...... :J Vl ~ ...... l/) a Vl E :J ~ E :J ....... E ::J ~ ...... 

0 2 "0 ...... ::J 
:J C l/) "0 e U'l .s:. l/) ~ (Jl 
U'l 0 OJ ...... - 0 Ul ~ <lJ 0.. u <lJ U'l ~ C Q; <lJ E c 

~ <lJ E >- 0 .~ ~ Cl 0 0 a .~ u .l-
t9 U ~ cr:: 0... <.f) U U U 0.. If) a: 0:: --l 

TREATMENl S FIGURE· 3 TREATMENTS 

EFFECT OF AMENDMENTS(OTHER THAN OIL CAKES) ON INTENSITY 
AND INCIDENCE OF SHEATH BLIGHT DISEASE OF RIC~E=--_ 
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Rice etr_ 12.000 12.000 19.600 9.300 0 +63 -24 

ttJ.ce l'8ak 12.000 13.200 11.600 6.300 +10 +30 -48 

Glyc.lC14J.a 12.000 12.100 2Z • .aG 10.200 ... Z +78 -1, 
1 ..... 

Pc ... .ad 10.600 9.000 18.000 1fh061 -15 +10 +32 

o.>AW d\&a~ 11 • .ao 11.600 10.800 1.200 + l -5 -33 

t.Jae 14.600 16 .200 16.600 '.200 +11 +1. -31 

Oy~ 14.000 16.000 1 •• 400 a.200 +14 ... 3 -41 

CocoDU~ 12.6\)0 12.000 11.000 11.000 -s +19 -.13 
p.t.t.b 

CooUOl 12.000 11.000 ~.700 11.933 +25 +39 +ta 

C j) (0.01) 

* Val\llU of PGiMlat..l.oO of t.ot.a1 f\Ul9J" ~er1a aDO ~ 

pa-eHAt.ea ue t&aAaf~ _iDg loguiualc tcansfQ~t1oA. 

Tbek 01' .t.gJDal valaea ace p&'88eDt80 iA TaDl. S. 

(aotlt.d ••••• ) 
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- R • 

8efore P~'r 10d IQ&I~ , 
Yercen~e dev ie'!: 

.rec)1;.~lt.S 
aft.er & t. o.n 

ado 1- '.".l ~ I'\f' ~.A 2 10 ... 
t.ic.n 

• II • ., .. 

Rice at.raw 4.005 5.055 S.ll) 5.322 .4 .. 9 + a 
tilce talak 4.&99 S.3.z 5.459 S.l11 +9 +.11 + it 

Glye .1c.1O.t.a 4.885 !).114 5.512 5.604 +5 ~"'3 +16 leawa 

vresa IiIUd 4.alS ~.la2 5.398 5.547 +"1 ·;-12 +15 

~,.'tJt au8t 4.112 S.13S 5.180 5.!JlO .s ... §t +15 

l:..JAe 4.;jQ2 ... 916 ~.201 5.156 +4 .. e -+ 8 

Gy~.wa 4.120 4.985 5.224 5.546 +S +10 +17 

Cocom&t. •• ~4 5.2.1 5 •• 10 5.51J. ~ .... 0 +12 
pith 

Coutrol 4.~la 4.913 S.Oal S.l11 +,2 ... 4 ·t 7 

• 1111 ••• • 

C OJ (u.Ol) Nb u.200 0.420 v.220 

- "' ..... • • 

(cout.,.; ••••• ) 



A') L.i ...... 

Rice aUa" 6.06. 1.OM 7.261 1.001 +6 +9 ... 5 

Rice _k 6.91. 1.151 1.116 1.021 +6 +) + 1 

GlyrJ.cJ.dJ.a 6.SSl 1.lM 1 •• 4 ,.u, +5 +9 +10 
lea ... 

Ppas aut 6.783 1.360 1 • .- 1.1sa .7 +.lJ ... 6 

Saw dU~ 6.123 6.170 6.6JO 7.216 +1 -1 ... 7 

Liale 6.852 6.9U 1.M1 1.1. +1 +1 ... 4 

oy~ 6.836 6.881 6.641 1.080 +.2 -3 + 4t 

~ 6.867 6.968 1.123 7.346 +1 +4 ... 
p1~ 

Coot..t:ol 6.842 6.558 6.115 1.019 -1 +2 ... 6 

• 

(coow ••••• ) 
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(-"able • CUfiW.) 

_Ill -~-::t~~t. •• • 
"h;: ea tmeraU B:fore .i:>e.r Jorj .,,, .. -.i-.lJ. t,1oA fJerc~nta1J4\.ii! dovJ.e-

adtJl- '''Iisl> U90 !K\t:l 'weM} •• • • 
t.lon 2 6 10 l 6 10 

.... ~---.......- ...... • 

Hico;; tot.J;aw 6.638 1.082 7.S50 7.a14 ... 1 ,+14 ;,10 

hiee tw.sk 6.87. 7.120 l.SS7 1.62S -+" +10 +10 

C.i.),rJ.cJ.tUa o.ac.$ 1.J.60 1.546 7.764 +4 ,,1;") +13 
l"avea 

l)z:.&a .lUd 6.803 1.257 1.ftO.t 7.716 +6 ... 11 +12 

.saw wst. t:..~S1 ..... 1.120 '1.401 -4 + 2 ... 6 

1..1Ji'N ()."$~ o.~l9 7.423 '1.4'7& +1 -+ 8 '~l2 

Q;:psuna Ct.~l ft.U96 6.710 '1.459 +1 - 1 -+ 6 

CQeoO\lt. 1.050 1.020 7.664 7.090 -0.4 4- 6 -+ 1 ().1t.h 

Cootrol o.8!1e 6.S9.2 6.920 7.3Vl -5 -+0.4 ... 7 

• P' • 

'" u (0.01 ) t4 s 0.461 0 ... 5 0.4'3 

.. ___ I •.. 



'£.~! - J 
tl0P'llat.lou8 o. to,.l funw·l (.x 10") bact.tt:;rJ.a (x 10·) anc act.lnomycete. (x 1116 ) ji)':.;J:' "dry eoil 

~UICl _'1:11 dlff~rent. alM~wmu (ot.ht.lC t.han 011 cakes) 

• ., 0 . " --I lJiS!' &».aa& .. II _ a~rH ~S.&~aM1 
Tr.a b'Rent.s &~f(u;e Pu~ aft.er 3dQI- Before Per .' at to..,c *1- Setor. P~r aft.er addI-

ada 1- ~'2Q lldltll~ addJ.- t.1ura '.HI ~ add 1- s.~ l_isli •• 
t.Lcu .2 6 10 t.l00 2 6 10 t.ion 2 • 10 

• 

Hiett auaw 1.33 1.1.5 20.6 ;U.Q 4.73 11.7 1&.5 10.2 4.40 14i.l 35.5 65.2 

RJ.ce talak 1.97 22.1 28.& 20.8 &.31 14.4 14.3 10.5 1.60 11.2 36.1 42.2 

01r r 1c.uU .• 1.7) 13.2 32.5 46.2 7.34 15.3 31.2 26.6 1.34 14.5 )I.a 18.1 leav •• 

.Pc ... aacl 6.'1 15.2 21.2 35 • .) 6.14 16.2 26.1 14.4 1.29 18.1 40.2 S2.1 ~:::. 

.. ;;:;.. 
saw dUat. 6.06 13.1 l!t.a 26.0 S.ll S.9 4.3 16.6 i.09 4.a 11.2 25.2 

L .... 6.la •• 5 16.0 14.4 7.13 S.s 22.0 15.S 7.13 1.5 26.7 30.1 

Gyp ..... S.30 9.8 46.8 35.2 6.90 7.6 4.4 12.1 '1.28 7.9 6.2 lih2 

Cocon\&t. 7.36 ltoi.3 l'.a )2.5 1.36 9.3 13.3 22.1 1.1..24 10.~ 30.5 49.3 1ol.t.t.h 

Con t.l'o 1. 6.6..) S • .l 10.6 lS.0 4.26 l.B 5.2 10.6 e.14 4.0 8.5 20.2 

• .. .. . . -



..a-191., 

A ~J;al '*=1..... .1.... UN PGt>\llat1on of li-tgla.gj 

was observed C1*iI".ID:;; tewt.n week u! ~ .. .u.t1on in all 

tZ'eaWQ,t,a except. in pc __ aa&O. ~ u1£fuen~ 

Utia~U# "lee .... k. l.1;De and "ypaum treat.ea poU 

nao &1iJiOit.i.cailtly lower populat.l.on t.ban Qt..nu1"5. 

~1.ny s1xt.b week, OIll, 8aw dust. trua~ i-OU bad 

lower potAllatloD, whlle 10 iXlt.a of r 1Cti .;i traw or 

~.ly"J.c1uJ.a leaves, povulatJ.uns ~c. Ji1 .... nif1c.aot.ly 

lucreaaea. UW:~ attCQlld week. pots .)~ w1tJ\ 

k>resa tUUC bau ::>~U.l.c:.mtly lower poj?\UaUon t.hail 

iJW: ~ stK:VDCl ~. t.he f 1~tuat1ou ill 

l.,.lOpulat.lon of ~.1Q1!J!' .ill \lUferent t.t~iut.4nent3 were 

quite lJ..n1UlO as t.be r •• we val" 1ed from +.14 pel: cent. 

10 gy~Udi to -.1.5 per eent 10 preas muo. In Wltre,ltea 

c-JIlUol. U~ ?O~lat.1on 1Dcreaaed by ,,~ k*%" cent. 

tJO per cotmt.) Wd,it not.J.ced .I.n treac..oollt.s v J.s • 

.. ly.r1c1u1a. leaves. 1>£'" mud and rJ.ce straw. In 

m~jlt.uoe Ulan w,t..te-ate;J ClC.1Otrol (+39 pee (."'ent.). The 

1uc::r1i:ase:t Wda 'iu1te nUll.lual in WYpJlWk. wn11~ 1n 53W 
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Uu.at po.l\llelt.Joo was s11~~11 lowur (-5 iJtitr Clfdlt.J .. t.mn 

ucl,,1nal. Aft4:i1: teo waelca. ~~ SO ver cent. r«1uct.1oo 

in tJw po~)\illtt.lQn of ,h.t:lilW lIIU obaerv~ 10 pots of 

r ieo nuak. wilil;;;:: 40 per ceo~ rudlACt1",,:. INaB n<}t..iced in 

.,pauI» aDJ J.~. 1n saw dUst. (wit.h nut.L·~lt.S), t...i'le 

reaucu.on wa& 4i.:)oUt. 30 fI"" cent. whJ.1Q .1.n .rice suaw and 

'tIl~r J.c1dia l.eaves. the ... Wf)5 aJ;;;out 20 per cent. ~ach. 

lu c~t. ,;tlth t.rw reduct.ion was 10 ~ cent.. 

tiowevl1.!.t". an J.ncreasCi 10 popillat Jon ot. about. 3.... per 

cent. was not.lc~ in poU cd preas ~. 

In.,\'tner,i.\l. poiMlat.J.on of toU). fW'),~i .1ncreaaad 

.in uUferent a~~.U after t.wo .. au ouU t.un WliJ$k8. 

Gl.yr lc:J.,U.a lela".. ~ pc .... mud hac.. ~i~.1f 1eantly 

tlJ..'itlc"4 ~tJ\ll<:ltJ.on t.haD COQU'Ol \J\U'inv all t.ne 

obaervatJ.ons. l.JU'.log UW eu:ly ~J.oy tUt.tl t.wo 

~ka). r1c~ l"aUalt. aaw 4Uat. (wit-a nUU·.1taata) anu 

coconut l.l1t.n also hao hliI-c fWl/iijal klO",ul"jt.J,'.)fl t.nan 

c:untl'Ol. ,,,"ICli,. t.tP.: ~~b. ~1ce nusk, (,."~.:IC,vn\.\t. 

t,litb aou pr.~. aau bay ~btJ.C' pc:ttJ\llat.Jon than otoor 

t.r.~tonent.;;.. ;..>l"U;'U" .UtA 'Wek wlyrlcJ.dJ.a l<t#dve:a. r Jce 

t».lak. ~r.8S ruwu a.QU rJ.ce au-aw 0. .... ::.lgni.t1c~nt.l)' ucre 
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f~al tJV,A"l.a~ t..baD Ot.ne&' ~ea~u aoQ oou~ol. 

~~" others, CUCOflU~ 91th M;;; iJUre r-Opw,atJ.on t.han 

t.LFtr r~t. aDo cUIltcol. ~.1.og \.\'alt.h W't;.."tik .. l)OU of 

~l¥riciol. 1 ...... ~ aud .. vy~. and COQOQU~ pith 

b.N AIOre po4J'\11a~J.un ~baD o~r Ueattaenta ana control.. 

The e-ercent,&,;e atJ.aulilt,1on Qf tot,4l fun,,! in 

dUferent. ueat,ment.s wa.ij sl!.Jbt.. "t,ar in9 ~ week .. 

t.hd riif.lfj;e waa +2 per ceDt. J.n c:otlt.l:Ol aD<:i +9 per CWlt. 

in rice nuek. lJu.r.&.niJ.:s.t..xt.n weeJc.. t.n~ range was .. , per 

cent. 1il control aad +13 per omt. 1A glyrJ.c1dJ.a .leaves. 

DurJ.n-w t.enUl week .. the ranw~ varied t&'Qla +1 per ~lt 

1n coDtJ:ol too ... 11 per cent. in gyp8wa. 1,.. st.J..uul,'!t..t...>u 

UUI'J.uv last. .,.h4H (aft.t:tr t-en lINekB) 10 ~lyr1c.1dla 

1 uavca was If., ~. ceQt. and 15 per ceAt. eacb in preas 

iW.J aIW &..'\\1' oust. (wJ.t.n mR.t'180t.a i • 

vUC tn;, aeo..lOd week. a ni'iitk::r bact.er J..al po~)"la.t.J.on 

was obaecveo J.n t.lOU uaeoded wit.h l-irct5S sauu.;lyx ic.t.cU.a 

lEta ... , c.1c:e tM.\Sk o.r r.1ce aUaw. wnl1_ durln", fourth 

wvelc., h1litwr ~.u.ilt.J.oQ was oC8ecv.... in j)OU aa~ 

~.J.t.h 1I1yt1c:J.>J.1a leave •• j:>rea& UO\lQ" l,,*~ or r1cv straw. 
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Hv~J:. UU~ die 4:JIld of t.enth week. t.be ;'JO~u.J.-':\t.jon 

i,. pou of aUi __ " ~t.s were ,lOre or leas 

SiIlW iWU va .. equal w '-bat. of \IDu .. a~Q c;onual. 

'll.lCt.\lat.1on iD bac.t.ulal l'Ol;A&J.at,1on \'~as# In 

... neral. alight. u\ll:1ng different per.lod. of 

otlaervau.oo. Uur.t.ng •• aond ~. ~ a~lat.1on was 

1 per 01tlt. La ~. 1IUt. " par ~nt. 10 rice :;)uaw and 

J:ice mAak aDd S pec ceot. .in glyrlc1cU.a leaves. 0Ur;1ng 

51.xt.h ~, lu pee cent 1nc.:.t.~ 1D iJl"U. aIUtJ. 9 per 

cent each .Ln c1ce suaw and glyr1c:1dia l~aves aoa 

1 ~r C\tIlt. 1n 1..S.me were~. Ju.r~ tAlltb ~, 

1.;:, ,Per CUllt. J.ncreaae 111 glyc lck11a lti::aves. 7 peN' OiOt. 

in 1ita'W U\A&t. (with 9U'.tents). Cot peL 0IImt. 10 preae ... 

aud $ ~r 0IDt. 1D c ice au Mil were o.bSecved. 

,iJ.cw auaw 1.a to. 0I11y ~t. wnicb gavfIi:f a 

ai.,;nif iC.U'it.l.y b1~ actlIlO&\yQ!lb) tJOvulat.J.on U\U 1n" 

all Uw .YIflrJ.o;Js of oOHZ'va\.,ion. iJUeJD.; ~GW aAl 

a.ixtb wee~# a~ w1~ rice au-lN, iJres& mud, 

~lyrlcJQ1a leav •• 80U ~iea bMak also had s1~t1flcant.li 

~e iJO.J\llat,1on of .act..inaaay~. HO\>lIevJr. -...iur~ 
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sixt.b weejl;. ill aduJ.u.oa ~o tJle aco¥tt t,r04bl:eUt.5, 

C.:...o.>W~ l:)1t.b anu ljM also snuw-ed .n1~r i.o,>w,at.kln 

wi act1nodliC8tea than r_.1nln~ tr@a".l~t.s ·Mid 

untr.a~.o c~ntrol. 

About 1 pur cent. J.Dcreufi 10 iJO~lat.Jon vas 

~aEtl:veu iu .r: ice au_ ~j~ ~t:li '-.lUI' Uy second 

week wb1c::b ~C.taWf 1.4 ~ Cf.tQ'C. .:lIlO l~ ~r cent o...aJ.o'Si 

!j lxt.n cwo ttltntb wuek rea~1vely. In glyr 1clo1a 

liiS3Vt#S# 13 1~ ceQt. atl.PN.lat1on uur ~ tenth wcrsek aDd 

.4.0 ~r CWlt 1n sJJrtb ~ were ~rved# t.~..,h 't.he 

0cl,.;lnal. ;gt~lat1oo waa u low as 4 ~ cent 1n 

!h.:COnd wuttk. 10 pc._ a'Ud. t.he at.J.llllllat,1on \faa {; p4it.t' 

c~t# 11 ~ cent. aDol 12 per ceot. .at. sec;.)llO. sixth and 

~t:nt.n ~ respect.ively_ Ir~ lJ.me# 1" ~r omt 

5t.J,. • .ulclt1an was ~ uu~ t .. ntn week. event.bv¥ 

t.he J"ucreue was sllQbt. in e&I' 11' ~c 1008 (.L ~r cent 

in :J~ud aDd e pel: C$Dt. 10 s1xtb weel(). In r J.Ct't tNak# 

Stt.l.~l·~t1on was " poeI' ceot. iD sec~ week, and 10 pc 

c;,.~it Ul f'.i1xt.h anu tent,b 'iMWt.k. 

(0) ~x¥'-'~5 i51 th 9" S1kf.l 

Tn. QUferen" llOQ-et.U.b1'<1of 011 C-iicfit$ uw not. 

.1.nfl.w.uK:e .ill,lnt hti~nt or .. ~Q(l\lCt.lon of t.il.l~rs. 
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Ho~r. 8~n.lf.t.c.l~ dUterenoea were uvt.1Ced !.\iIIOOg 

u1ff.r~l" trea~t.a w1~ re&~t 'tu ~U.ae3S@ intAnait.y 

as vell all cu ...... 1Dc.kktnoe (r"l~ .# 'table 6). 

£ .... p~ aa.b\aa oakIe. all otl1fq:a .1&.. Deem cake. pwma 

cake and aarot.U cake baO d1Mu. lRt.ena1t.y lower 

t.ha.Q UQU.a~ control wb1le. dJ.seaae 11ac.wenee wee 

a.LinUJ.cant.ly leu in ~U ~ wlt.h anyOlw of the 

.toy. eM"" (.i.1lCl&ld~ _tN.) when c~ar6J t.o Wlueated 

control. 1\itiO.r~ t.heIl. puDDa cake and ~ cake W'<lin 

fOWld t.o H bet.t.c thaa ...... or .u·otU cake in 

tg.qRitHl t'l20a~.Uqp 

a·lWlt~ 

J.Ac1deAce. 

Dw;~ fMC:oDd week. fl~t.10&l in ~ pll't.boJeil 

( b.-IsMY') t"iiAllat.~ WU 811gbt. in all t.hu ueatm=DU 

ex~pt 10 ~ cue 1u vb1ch the J.Qc".4a~ was 12 pt,tr 

ceot. aD>.J in i'IWlrOt.t1 eake 10 wb1ch t.Aw ~ease va. 

iJ, pin' OIJAt. 0\&r1Dg aJ.xt,b ~. aaax~ £O~,JuUt.J.on 

increa.se was J.a oeea oake, 1a whicb t.he .1rJ:reaact was 

.bo\l~ ~.:J per ce.Dt.. AiIIoog ot.he.r u.a~t.s # 30 and 

24 pI'cI.I: cent .1nc.raaae ~ 1A p-..oo>!l cake anu BlU'Ot.U 

cake rcapectJ.wly. In CODUol pot.. ,,~ 1ncrea.se waa 
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TMh - i 
;;ffect. of 011 ca. .. OIl be.lgbt. ~ ~ of t.lller. oC 
r1_ c¥op and .&nteanll1&y aaci ~ of death b11<JlK 

of rice • 

• L F d 

Intttn- lnc1dence (9@&'-
He1gbt. ~ 81t.1' cent-age of rul'tba' 

(GIl) of (0 - I of J.afect.~ Ul-
t..U.l .. ac::ale) l~r.) 

• 

41.5aJ 5.332 2.523 S3.ala 

.wJ.418 S.083 3.070 53.865 

.1.33' 5.083 2.U8 s-J.125 

45.'15 5.ll5 1.a14 4S.108 

Cont.rol 4u.335 5 •• 18 3.903 71.192 

• , In •• ' • 

C 4J (0.01) N S NiS 0.91:) 6.300 

.• . . . • • u 
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- . "''SS'WM 'M.D' 

Me..... cake 1$ •• 00 11.600 21.200 16.)00 ... 1 - 6 

Muot.U cak. 16.000 14.800 1.~ 14.300 -8 +24 

_cake 13 •• 00 15.000 25.200 20.200 +14 +8a 

Pt..&IaAa cake .i •• ,JQO .13.400 18.200 10. QOO - 4 +30 

ConU'ol 1 •• 600 15.000 22.100 25.400 + 1 "'Sl 

·'fhe value8 of populad.ob of tohl fung1, bac1;-.r 18 ana 

ac:t~C8"" pre_toed ace UaaatoPMlQ yaint.; lowarlt. ... 1c 

U .... f~t.lon. TbkraLr; or~l val ... ace preaen~ed .&n 

Tabl.8" 

(conw ••••• ) 

... 6 

-11 

+51 

-as 
+'74 
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''l'able 1 ooot.O.) 

, 
!t!St.I &uaa& . 

Tr.a~llta 
Defore Period at .... addJ.don .,.rceo" .... owt.-
eQd1- '''IM~ ~d"t il!,~2 Uoo J • 10 ... ...... . 

MatNa cake 4.609 5.000 5.2. 5.186 + 9 +.14 +.i.l 

Macot.tJ. cake 4.132 4.989 S.292 5.21. -+ fit +12 +13 

.... cake 4.721 5.022 5.418 '.601 + 6 +15 +19 

PUDIla cake 4.101 5.182 S.JOB 5.61\,) +10 +11 +19 

Conuol •• 1~ •• oM 1.001 5.156 + 2 + 5 + • 

• 

(COUto ••••• ) 



(Tab1. 1 c:oo~.) 

8ecUria 
aetun Period .ft. addlt.JoD 

, 
Tr.a~U 

Por~Dt.~ deY.le-
addl- '11 ... 1 '''11&5S1 ,,..1 t..Ion 2 10 

Mahwa <:aka 0.890 7.oa. 7.l26J 1.217 .. 2 .... 6 ... S 

Muot.U ca. 6.1:.1 1.04. 7.Qt1J8 7.016 + • -+ S + S 

N~c" 0.6$9 7.019 7.261 1.005 + 5 ... 8 + 5 

Pwwa cake 6.1c.l 1.13t 7.t13 7.180 +6 +10 +6 

Q.mU'ol. 6 ••• .1 6.51& 6.1,. 6.880 - 1 ... 2 +6 

----------------------------------.---.--------------------

(cooW ••••• ) 
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(TaW. 7 COIlW.) 

•• _ !IS I BeIlr.Sf! 
Trea"*,,,U 8ef._ Period .,tee add1tJ.oD Perceocage d4IY J.a-

adell- ,.-~ 10 'Wi lise, ~ .tJp 2 
t.J.c.o 2 6 2 6 lJ 

... _'", .... 'li III 

~c:aM 6.iC8 6.!;160 ".1'" 1.651 ... 1 .. 4 +11 

Mara""! cake 6.183 6.180 7.01) 1 • .as -0.4 .... l -+40 

tioeA.l c~ 1.Q()4 1.068 1.ctO 7 • .346 .... 1 ... 1 ... S 

Pwma ca1c.a 6.760 6.874 ..... ".2aO ... 2 .. .. ... 8 

Control e.. lao 6.8". 6.844 7.001 + 1 ... 2 .... 5 

•• 

N S N,~ 0.310 o.l.a5 

-



TH~I - I 
PO~Nlat.J.."n of t.otal lun~J. (x 10·). INtOt.litl'1a (x 10·) aDO act.1ncaycet.es (x 10') per. dry ao11 ...-.wea _'CD ~ dUf • .r~t. 011 cak ••• . ~ ... 

a 
'l'.r •• t.munu eore Pur 00 ett.~ P(:iIC af t..C!t1" iddI-

add 1- add 1- ~'~fo t.Af.aB '-lal .. ion .. ion 2 • a 
• P I -

MalNa cake 4.01 10.2 18.4 15.4 1.7ti 10.6 21.3 16.5 8.1. 9 •• 15.2 41.1 

.MacotU 1.35 t •• 19.6 19.0 1.18 11.2 ll.S 12.v S.36 6.3 10.3 10 •• oM. 

Neem caU $ •• 10.6 26.2 40.5 •. 9' 10.5 18.3 10.2 9.99 11.a 11.0 aa.a 
~ ....... 

PuDna cu.e S.1a 15.2 12.2 fO.S S.81 13.6 26 .. 2 15.2 S.a4 7.5 9.9 19.2 
y~ 

Cont.l'ol 5.51 1.2 10.2 14 •• 4.41 3.8 S.S 7.7 1.35 ?s 7.0 10.1 
__ II' 

I . 
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aiaout so ~ 0IIIl~. I)uc'JAg ~th week, _tJ.aulat..ion 

QCCU&'eQ ooly .la \lDt.c .. tAN COAUOl (1. ~r cent and 

,JOt.a of ~ caJl_ (11 pIlU gent.) lIbile 11l punua cake 

ana l&HOt.U cake. ~a'J .. oH aecJ.lI.o at 2fiJ per cen~ 

and 1.1 t.*r omt. reapecu".ly. 

J~~ u.t.tfftlWl& 0.11 oak .... ~"1 cakti hold 

least population aft.er tMl wuelta O\U: Lng w!l1ch 

per 100. other t.a:eatareDU ba.d leu po~l!); Uon tban 

..wt.re4~ control. .uur1A9 s1xt.h week. pwlQi:i cake 

Uua~8IJ iJOt.a had .~U . .t.caoU., It.:>'WGl;' i..;o:)"'1.~t.1on w;l1l. 

, ... n cake iI&JOIJeU j,.JOU ba4 aJ.gnU1cantly moee li,_..,ltg!-

u ... r1nQ 5ec::olAl week. u-.at;aent. .ffect was not. 

s 1\J1lU.1caIl~. 

IoU, typgi 

i"oi!Al1,'lU-.,':.{& of tbe toul fW1w<0l1 flora s~Llwed an 

1llcreaae 1u all t.he u1ftereot. t..r.&~t,$ w1th t.J..'flG. 

Po~\ollaUon wu ~lwnif1caotlr ~ner in ~i4 cake 

vUl'.lug all ~ u.1ff~ent. par 100. of aGses~lt. 

·A,.ft.ec 81.a ~., all ue.~u exC!8?t. manua cake 

s.howeQ .,;j~.1t1c:~nt.ly higbtu: populat.Jol., ev~,t.hv''''wn 

1u 5eC'-i1lU ~j-:, only pu.ra'la cake brO\i..,ht aoout. 

s1'!llnif .1cant lmp&"ov~~ J.u U. t;OpU,lat,1C41. Popul aU:,.u 
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of total f~J. wu al9uUicaDtly b~ ... 10 fliIiMlf.u cake 

(lud ~ eakltt O¥C 000"",,1 4$ well .u other u.a~t.a 

af t.e.c a v&r.\oct of ~ .-.lea. 

UW;J..uQ s800Qd ..... sUaulat.l"n of t.he fUD~aJ. 

~;OiJo\&l~tJ.on I"MVCIKi ~brNIMin 2 per e::nt. J.ra control W 

1,.J pea cent. in ~ cake. It. wall ~t. 6 pet; amt. 

(':tach ia ma.f:ot.U cake aDd ... c4ke wh1le 10 ~ 

cake. it. was about. 9 pel' cent.. il\u',.1ng sixth week" 

.;}t.1aul.at.ioI. I'~,~ bet.weeo 5 plitt' cent. 1n control. to 

11 ~ cent. in ~ ealce. It. was a.bc.lut. lS per O;;ot. 

each in aa1'Na cake JtOd __ Qltke" wn11~ ln awarot.t.1 

cake. 1t. was atlout. 12 pel:' <MDt.. "fter t.eD weekS" UIe 

increase 10 ~tJ\llau.on ... Glbout. 19 pee CUDt. eacb in 0_ ~ and puuua cake VbJ.l(:t it. waa 13 par CGUt. eacb 

.t.n taanua cake and ~t.1 c.aIuI. In unU'eatoo c:untrol" 

only about. 6 fi*I' ceot. J.r.t.c:&v_ was hot.ioeU. 

k£\~ 

POiAil at.100 vi bact.4I:I'14 alao .i.l.lCreaseu with t.1ale 

U{J t.o au weekS aftu t.berGaft.<..:I'. a geoul'al ..JeclJ.n~ was 

'l'OU,ceU. MabI.aa ca~ and pUnOa cake bOO 51<J1j.lf icAAt.ly 

nl.>jb,..:r ~t>Ul ,;iUvfl tnaD CODtrol ~J.n~ ~ll t.lw dJ.ffareot. 

£dt.::r .1ods ()f .8t.J.a.at.J.OJ'h Uuc1Dg •• COIlY week. aU t..be 011 
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cake. tested sbowed a Sp1f .&cant 1mpcO'flJila41nt. .in t:be 

!JOi;l\ll,~t..a.:..l(l ower CODUol. ou.rwg sbftb ~ ... :.hue 

cake. Dli*ir. cak~ aad ~ cake .... ded .. po~lau.on 

sJ.gn1f 1o.\Ult.1y ~ t.IaaA o~r tr.a~nt.~ .Vl(j 

conVol_ Popl,llat.Joo 18 _~t.U cake vas sJ.vDlf1cant.lt 

b~ber t.nan cxx)U01. ~. cNcl.ng "eoth ~# oa11 

mal'Wa CMe ana JWIOa c:ake ueat.o:i iXlt.s showeo 

J1wo1ficant.1y b1~~ popu!at.iooa of bacterJ.a. 

1"00 1ncreaae 1D bacterial 1<JOfj)t.llat..i.un wa. sl1Qbt. 

in aeeooo week ca&~ ~ 2 ~.r cent. in mat.la 

cake aod 0 ptI-C celt. 1D ~. calte. wen~h 10 cont.l:Ol. 

a sl.i.gbt. <ioc11u~ of aboU .. 1. ~ ceot. waa not.iced. Neea\ 

cake a.uu 4aaro"t.J. ~ attow.d a at.Jg.ulaUon of about. 

S vee cent.. ~.1nv s~~. about .l.0 per cent. aad 

ti pw: 0litGt. J.nc.r:8de wu Qb~ in twil treat,eO wJ.~ 

~ cake aDl ~ cake. " .. pact-Lvely_ In ,~a caJce 

and tWU"ott..i. c.:ske 41 1\ was abit. S par Ooit,t. e.acb. wh11. 

1n eonU'ol. t.bii increaae "aa only ~t. 2 p$I:' ceca". 
WI; ~ bint.h we~k.. ~ J.DcreaM lWlS aboUt. S pee cent. 1n 

aJ.l tM 011 edit •• UItJ~. wb.11 .. 10 control. it waa on11 

.. per cent.. 
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J\sSJIpwCW\l! 

j,>O .. Al1.atJ.oA of ~c:et.,a dJd not. slgn.t.f1cr.mt.ly 

uJ.fft4' III 0,11. c~ U41at.ad $vil uur.lAg sec:ono welt. 

-Alto ,.ua"lIlg sJ.at.b wetik .. ~ cau .bowed s.l~1:.fJ.cant. 

i,~ease 1n poiJUlat.loIl. )\fb:tr teo ...... ~s. all the 011 

ca~w~. except. ~ cak. abc)wer;l g,J.1Jl.1f !callt. !ncr.ase 

ov .... ,; Wlueat.«.i control. 

lAIrlng ~ ".... u... at..l.a».ilat.1on of 

.tet.11.om-icet.ea in t.he amanded pou wa.. alJ.ght. and was 

vi lower th4n 111 t.&Dtreate4 couteel. 'loW'Wer" O\lr" J..n.,j 

aixtJ'l WE:ek. t.ne st..J.allat.Jon waa ~1.J.gbt.l:i iaOCt) J.o poU 

~ puADa cak ....... cake aacl acor.t.J. cake, tbaA .in 

unt.reateu cO.:lUol. A't.c t.enth Wti1ek. tile ma~nlt.1.lde of 

at..lalu.laU.on was ra.u...; too 10 per cent. 1.0 ..,.~a ,:lAd 

ik&l'ot.t.1 ClJkas. 't'tw aaIM w.u ts pi¢ cent. io ,rot.a of pWlDA 

caKe. In untreat.«l COAtZol, 8tJM&latlon WM only S per 

c .. t.. 

(c) ~I'Hwa .,sa ""MA,. 
'foe d.1ffex~ ,,8t.1cJ4ea baa no 1nf.1.u.eRe8 0Jl 

iJ1ant. twJ..gbt. or on tJ.11._ ~Olact.,'on. ~r. 

int,eneit.y ,;wQ lncJ.deAoit of .neat.h iHliJht. dlHaae ~ 

J:Q!.J~ by all t.bcpest.icW_ 1.1&eQ. except. qullut.l~ 
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4nu J.#4-D sod ......... l~. car~_~ aDa eo1~~ 

wece 1iuit.e ef!~1 .... evidenced by lo\llec (u. •• ~ 
dCO&"e. la weeaJ.c1de beAt.bJ.ocar.J" d~ye .lI4C.l<..WnCe 

was IU low as .io f~1c1dee viz.; cul:*lCiaa1.al • 

• Q.1pbenpnoa aDd aancoaeb (Table '.J, ,. igure 5). 

(d) YQHWns, !fA" SiIRa 'VU& Icp 

So.U.s 'WltJGr rJ.ce ~.tDg fuat ero.v season 

followed by ~f.r«It ClOPS in &econa crop M.!IaOn 

va., bLinJ4l. banena .. oowpea" grOWltdDl.lt. ailU r.l.ce 

whQO a.o«.l for r~1aJ.ng r1ce in pot.!!> clio not. ahow 

ui'f".t·~.lC~ tn M.l~t4 of ~ r Jce Cl'Op Qr t.l1lur 

~.rou.uct.1on. .Int.enaJ.~J of an.at.h bl~ ~ was 

low J.n %'.101 follow.iG9 ~a .ad rice fol1ow1ng 

.vJ.seaae ~ V68 low J.n rlce follov.t.D; 

bar~ or: DI:'wJal (Table 10" F.1ii\l.re 6). 

f1Wo24Al Q9kNltMpp 

~Q11 8.a.~le& .,... "'ject.ed to a .ucrob141 

allalysis b4tfuz.e t.l'anaplaD~ the aee..jl1i~$. 

""oi:-~lat1owi of the pathoStJlltO aoa bact.~r1a WCi"l,U;.lt.ed 

only a slJ.1ibt oUfel'OQOlfl aalloIig U."lIt.1;h~{.~. aut. the 

po~J.~;..t~~. of t.ot.a1 f~J. eod ac~1~iC(ltea 'WeI."8 ~ 

.14, rQt.at..t.or.a. involvJ.a.if b.saoa aDd t..:a~.1oca (Tao1. 11). 
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t.ff8C't. of pesc.J.c.W .. OIl be1ibt. aDd A\l1'IbIN' of t..Ulera of 
riGe CI'Oi> aDd 1n~"'" ... £ac.w.. 0' sbeat.b bl1~t. 

d ....... of r1ce. 

· iliUiilEii 1ot.ena1~y 
Trea.taoAU He.l9ht of (0 - 9 

(Qt) dl,.... .-cale) 

ca.vt.afol 46.000 6.110 

AdJ.f.s.upbo8 fta.111 5.223 

~~o~ •• 4.110 '.553 

.1.333 5.157 

Contcol .w.OOO 6 ... ' 

UI U 

C 0 (0.01) II S 

-

3.713 

2.120 

4.091 

F • 

Incidence ( ~ceo
t.ag. of QUl8bt4r of 
Ullera J.nfoct.ed) 

34.990 

..w.tS3 
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Qtec& of .op I'O~Uoa Oft be~ aad ~ of Ull ... oC 
rice CJ:Gp and 1nt.enalt.y aao 1DcJ.deoce of aneatn bl~t. 

d1aeaae of rice. 

.......... lilt.en- Icc1cJenae ( ptN'-
T'Z'Qa~Dt.. Ha~o' a 1", C8At.age of ...... 

(ca) Ull- (0 - ~ ber of Ul1cs .- scale) infected) 

,7.SS1 4.711 3.577 61.937 

kJ.c;:e-o.UW.-c .... 4O.S$1 4.SS1 3.012 51.360 

KJ.ce-cowpea-c.ic8 45.22l '.000 4.1to 11.090 

A1c~~t:.- ".551 6.180 3.460 66.560 1'''' 
k~ ".in '.000 2.125 66.613 
rice 

1\1cu-c~1c:e '9.443 6.663 '.585 74.733 

•• 

C U (0.01) tt s III S 1.~1 10.241 
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NuJaber of Povulat.1Gn of .a~l>by~ 
;:>I:opag\llu as: ~ 2D mAl . 

Treatn •• nt.s of Tot.aJ. 8acter 1a Act.1noPiy-
p..'91.~ f~1 c:et.ea 

(x :u:/.J) (x J.o·) rperOg 
(a 1.0 ) 

dry 8011) 

• • I F I •• 

RJ.ce-OI'1AJal- 12.0 9.2 7.3 1.7 
rice 

~ic...oaneoa- 1~.3 1'.2 7.1 23.2 r.tee 

Rtc.-cowpea- 13.3 1.0 •• 10.2 lO.S r10tJ 

RJ.ce-~oun.Dlt.- 13.0 10.1 10.3 10.a rice 

Rs.c.-~pJ.oca- 13.0 16.2 10.0 20.1 rJ.ce 

P-J.ce-s:.1ce E'ice J.2.3 6.3 8.5 S.S 



'l'lle £1010 _~~ waa 114w out. wlt.h or.,'ul1c 

and ino&' lJ:;t;nk iflrlt.er.tala as a.a1ll treat;.~t. and t.he 

bio conU'oJ. ~lt Iris"'s!J9Alt YKj,ge and f\iD'il1c1de 

c.arb4lOU.az~ aa at.ib t.teat.l_nt.s. 

"trw a'1icoiiOil\1cal otNNrVat.loc18 via. # t.ill..... co..anc.# 

t"kll:lgbt. of c.bu plants. 'I wlQa of WI: aJ.n tu"J.J aU' 3\11 # 

lttnlltn QA;. tJM ~1.,. "D.Z of ..,:a1na i:'U~ pan.1cle. 

1000 .c a1n we1vnt. and chaff per CWlt.,iJ'iju as well as 

1.lt. eu.aJ. t.1 ilOIJ 1ncJ.Oenoa oi the dlaflMM recoc~ 1.n 

t.be field b;lal .se pr~.:i81t.ed (Taele J.2 and l). 

l ... ~~ of t.he i>lants or OIl Ul1~" i-.>rOOUCc.1011 \.lUX: J.nQ 

ve..,.tat.lv-= pl\aSfit. Tn. ~r of p,t'ouucUvu t.ll1"_ 

also walit '.ot. J.nflWiiIC*l by ~ t.l:ea~t~. tlo~, 

1t. vas ocaerveu t.bat at. ... urit.y, plants in 1-x&£* 
trea~eo ~lots were tallQC t.ban furlw1cide t.reated as 

¥i~l't. of: 'jf%aJ.n and suaw dJ.d not. tilV'llf 1cmt.ly 

v lffGr alQOi~ U:~.'l~nt.S. The le.ngt.ll of the 1")4j'1J.c:le 



:-eatrr.ent 

Tiller count Height of 
Vege- Before Plants (cm) 
tative harv- Vege- Before 
phase est tative harv-

9~3Se est 

blight disease of rice* 

Yield per hectare Length Number 

Grain 
yield 

(kg) of of 

Straw 
yield 

9an1 -
cle 
( cm) 

grains 
per 
9ani-
cle 

1000 
grain 
., .. eight 

(g) 

Perce
ntage 
of 
chaff 

Intensity of Incidence of sheath 
sheath blight blight (percentage of 
~(~0~-~9~s~c~a~le~)~ number of infected 
ivlaxi- Pani- Bef- _---:--..;tl=·:..:.l~l=-e::.;r~s~_:::_~-
mum cle are Maxi- fani- Befo-
till- emer- har- mum cle 
ering gence vest till-

ering 
emer
gence 

re 
har
vest 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
treatments 

huSk 15.01 11.30 54.01 71.20 1813.13 2783.35 17.92 77.81 26.56 22.94 0.36 2.76 3.40 15.04 19.34 23.05 

a cake 13.52 12.58 52.83 72.84 1656.31 2519.77 17.63 67.12 25.76 24.88 0.74 3.02 4.02 18.11 22.52 27.10 

icidia leaves 14.51 11.09 55.74 72.67 1642.53 2552.37 17.79 72.44 27.32 23.00 0.25 2.32 3.44 8.92 15.93 19.82 

13.87 11.96 54.73 73.27 1560.74 2855.39 16.79 62.93 27.05 22.31 0.53 3.61 4.34 14.01 19.05 21.31 

urn 14.S1 11.73 53.26 73.27 1739.56 2642.44 16.54 62.56 26.73 23.14 0.51 2.47 3.56 14.87 25.36 28.91 

rol 14.01 11.27 54.79 73.38 1740.00 2541.92 17.14 65.87 27.07 22.65 0.92 3.38 4.65 25.47 35.86 39.22 

tree. tmen t!3 

:hoderma vir ide 14.19 11.81 54.97 74.47 1714.42 2737.84 17.95 71.26 26.94 21.61 0.38 2.28 3.05 13.38 23.77 26.90 

lendazim 14.32 12.32 54 .. 21 72.20 1715.47 2829.:;0 17.04 69.69 26.88 24.75 0.57 1.92 2.94 16.04 17.12 21.24 

;rol 14.35 11.48 53.51 71.64 1646.48 2326.03 16.92 63.42 26.41 23.10 0.71 4.59 5.71 18.29 28.14 31.57 

N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 0.497 N.S. N.S. 4.43 4.54 4.25 

N.5. N.5. N.S. 2.22 N.S. N.S. N.S. N.S. N.S. N.S. 0.262 0.93 0.93 3.13 3.21 3.01 

1e values presented in the tao1e represents the treabnent means. 

-.- '-.:;.'" ___ .1 __ '...... _, . 



Table - 13 

Effect of amendments, biocontrol agent and fungicide on growth and yield of rice ana intensity and incidence of sheath blight 

Main treat..T.ent 

Rice husk 

Rice husk 

Rice husk 

Punna cake 

Punna cake 

Punna cake 

Sub treat
ment 

Tiller count 
Veget- Before 
ative har
phase vest 

Height of 
plants (cm) 
veget- Before 
ative har
phase vest 

Yield per hectare 
(kg) 

Grain Straw 
yield y iE::ld 

Length No.of 
of tE - gra
nicle ins 
(cm) per 

pani
cle 

1000 
grain 
wei
ght 
(g) 

Per
cen
tage 
of 
chaff 

Intensity of 
sheath blight 

(0 - 9 
scale) 

Maxi- Pani- Bef
mum cle are 
ti11- emer- har-
_e~i~g_g~nse_v~s~ 

Incidence of sheath blight 
(percent of number of 

infected ti llers) 
Maxi- Pan i- Before 
mum cle harvest 
till- emer-
ering gence 

Trichoderma 16.60 12.60 55.27 75.47 2019.26 2903.11 19.67 95.00 26.47 14.4 0.21 0.95 1.31 14.81 21.75 23.81 
vir ide 

Carbendazim 14.10 10.93 54.30 69.87 1828.93 2974.66 17.67 80.70 26.86 20.2 0.37 2.23 2.85 11.38 15.64 18.55 

control 14.33 11.87 52.73 68.27 1591.19 2473.78 16.4357.73 26.35 12.2 0.50 5.11 6.03 18.94 20.62 26.78 

!. viride 13.97 13.07 53.33 74.40 1815.56 2949.10 17.03 56.03 26.29 14.4 0.57 2.95 3.20 13.17 21.20 25.84 

carbendazim 13.23 13.00 53.97 73.60 1468.88 2647.55 18.80 82.70 25.31 25.7 1.00 3.04 3.54 22.23 20.72 23.71 

control 14.37 11.67 51.23 70.53 1685.98 1962.66 17.87 62.63 25.69 14.3 0.67 3.C5 5.31 18.93 25.65 31.74 

Glyricidia leaves I. vir ide 14.50 10.37 54.77 73.93 1471.11 251~.o6 19.57 36.20 27.35 9.3 0.12 0.71·2.50 8.97 15.86 21.12 

Glyricidla leaves carbenjaz~n 13.40 13.27 56.53 73.20 1928.09 2637.33 13.03 76.47 27.46 18.6 0.39 1.15 2.50 8.51 12.13 17.20 

G1yricidia leaves control 15.63 11.53 55.93 70.87 1527.74 2535.11 15.77 54.67 26.56 18.3 0.24 5.11 5.31 9.27 19.73 21 .13 ,1 
74 .93 

Lime 12.60 11.87 54.33 l~x~x 1449.77 2739.52 18.33 71.03 26.36 19.2 0.50 4.11 4.50 12.37 D .77 19.46 

Lime caroen~az~n 14.77 12.33 54.40 69.60 1660.02 3332.44 1~.70 52.57 27.11 13.5 0.63 2.52 3.20 14.43 16 .47 18.66 

Lime cont.rol 14.23 11.67 55.27 75.27 1564.43 2494.22 17.33 65.20 27.07 12.2 0.46 4.21 5.31 15.22 22.89 25.81 

Gypsum !. viride 16.1~ 11.73 55.50 74.13 1826.07 2306.00 16.00 56.20 26.88 9.2 0.13 2.09 3.33 12.36 26.89 28.74 

Gypsum carbendazim 15.00 11.33 51.17 71.30 1676.43 2703.77 15.07 56.77 27.04 19.0 0.14 1.17 2.36 13.'35 16.62 22.35 

Gypsum contl:!ol 13.27 12.13 53.10 ~.87 1716.17 17.37 7~.7a 26.26 19.5 4.17 4.99 18.32 32.57 35.63 

Control 12.33 10.73 56.40 73.93 1704.71 2514.66 17.10 63.1:) 27.10 . ~ , 
.L; .0 0.74 2.36 3.44 21.60 39.17 42.41 

Control carbendazi;n 13.07 55.17 75.13 1721. 31 2678.22 18.17 63.93 27.53 11 . ..1- 0.36 1.41 3.19 25.75 21.05 26.94 

Control cont.rol 14.27 10.00 52.80 71.07 1793.28 2432.89 16.17 '05.57 26.56 16.7 1.16 5.87 7.31 29.06 47.36 48.32 

C.D. ('0.01) N • .3. N • .3. N.S. ?~ .3. N • .3. N,,~ • 2.% 25.34 N.S. :L.3. 2.29 N.S. N.S. 7.86 7.37 



w_bar of vra.1A8 pc pao.t..cle also. '1be w.t~t. of ~ 

)iL "ins as IINIll .a percenu~ of chaff were not. 

influenced by ~ ~~nU. 

lat.lpf1 s.X 9' Yw SHllft 
.Ducln\j maaJ.tlUa t..ll1~r~ st.a\le, least. ,U.Sfta8e 

lnttj,u.lit.y was IlOUceo J.D ,,1:),,1' 1c1c.i1a lfiav~ or r1c:te 

bu.alk among I&'aa.t.n t.l:8aU*lU aad in .cioc:ont..l:'ol ~it 

.I*X*'.1.sMI ~ suD ueatawmta. th,lI:1llii palIJ.cl. 

~ir'ftUce .taw •• t.hen "'U no d1ffere.nce a.mcn\il maJ.n 

t.£.il~Ut.a U. uJ..aeue ..tnt-enslt)'. li;)~, bot.b sub 

U'.au~llu (fw~J.c1de carWiloaa"" as Wtit.Ll as blocoHt.r'Ol 

all"t. I-yaws) baY alV1l1tJ.caut.ly lower o1aeaa4 

J.Iit.enaJ.ty t.nan UAU •• -t.eu control. .0'4 ~ t.ne laat 

pll.flae 'at. crop aaa~.lt.:r) fWlW1c1<kt .. well as J:,.YK.1sie 

uaateu ploU taaU lower ~ thAn control t.F1;JutU 

1, .. aDd ~). 

luc1uenort of aneatJl 01~bt. u.t .. a.... r~C(.}rueQ 

o~.1nv max.1alwD t1l1~~ at.ag., ~J.cl4it ea~r~lIil4"ce And 

at. aiil1.tl.U:.1tl' .&t .. ,,~ ~ ~~8ttfit.ed \Fivures J.J, 11 and !2 

r_~t1vel.iJ. 
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Dur.to; Alxa.. U11er:.t.D.1 sU\a.a. plot::. ~'«led 

•. J.t.b ,,1j J: kidls 1.... showed a dJ.hak 1ucJ.dence 

$.1~.ificiUl'tly lower .ban t.ba~ of ot.her t..tedtatint.s <!D(l 

\.ln~ ploU. III .I-yk,we treat.ed j;>lou. lower 

o.1a~.,.e lIlCwouce U'aa.o _treated conUol wa~ not1ca;l. 

-'t. pah.t.c.lti ~ .. _iCe st.~. ylot.s ~~ iIt.1t.h 

w1tr; 1cid1. leaves. rice bU.ak or lJ.Me had s1itjnif 1~.t.ly 

lowe:: u1:s~a • .;t 1.hC~ U\an o~ t..:ctl!At..1lGutA. 

evtmt.bvugh ow .. .,.. tr .. ~U ba..i lower ",,!sease t.han 

Wl~;r;e~ted c:ont.rol. ~ suD ue&U~"# fUf.igJ.c1d6 

carOunOaz!m ueat.ed t>lO't8 bad lower dJ.aeaae t..ban 

.l;)iocontcol ~l't. cut well .. Wlt.re.l:tel cOfltrol. 

CombiWlt.lon of glyr1clcil. lfl6..,s w.1t:.b Q,:u:,;..~.~a&1Lli was 

alao fauna al,.nlf1caot.. 0u.r1DQ t.he laat. ~~ of 

O~.r:v·l Uon J! t. iA ,{t;.Y.[' 1t.r • J.t. was fOUl"",, toha t. ''lilly 1: J.e1u la 

.i.\1I-aVtJ6. r1c~ ~k or 1 ..... biIJ $1gnJ.f1c~m.t.l)1 lower 

1J1aeaae ~ t.haIl ot.bl.u uea~lU - '<Jy.:>8 __ li ()Z' 

~\U1lla cake. However.. all ~tlt.. ha..J dJ.sea.. low&r 

t.han control. .~ in t.be prwJ.oua st.a.-t!. uur1n\l t.il1$ 

pbasti also .. aiDOI~ a\W U1M~flU. caruanuazJm aou 

ailiIOn.., COlilb.lni:tt,lona. 'iilrc.t.c1Qla lu4ves - Cal'~.az1a 

wertl ioww CO ~ o.1.\jAJ.f . .1oant.. 
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~.1al tlOiNlt"· 

~au.oo of tJ:le pat.ho~,. as well u tot.al 

&\£0,,1. QdCtt;tr 1& aad ~ce"ea under dUfer&n~ 

t.Xhtiwnu at. uUf ..... ~ perJ.ods wit.h t.twk deviat.J.oD 

troal or ~al po ...... lat.ioDa are pre.senteo .in t.able 14# 

.lS aoQ l6. 

~oj:.JulatJ.on ·.:..f ~ ~~e&l snuwe..; flC> s1\JnU1cant. 

a1ff~rt.:nce D~ main uea~t.s oJurUl1jjl secood aB.i 

s1xt.h week aft.er ~t.. Plota aawtndeo wit.h 

glyr1c1di4 leaves recordQd s1gn1f1cant.ly lower 

t>Oi'\ll.a t10n t.Mn c:onuol .. well U ottwr ueat,ulents 

uur 1ng tent.b _d fourt.eeGth week. WI'.1Dg both t.hese 

L"'crJ..ooa, all the ......ad ...... had lower iX>~l.aU.:lll ~ 

Q) nt.ro 1.. However,. sub t.reataunu had no 1nf lwance on 

t.he po~J.at.J.on of ~ paUJcqiw Q\o\rJ..n.w aay · ... f t.ho 

a.8 ... ~nt. CoIa01Dat.ioA of IIaJ.n \.r.a~t.s (~nu) 

wit.h .~ Utta~ntG bIld 110 1Dfl\WUCe on t.he ~t.ru~l 

popu!atJ.ou u\U"1n-.; •• oQlOCl aDd aJ.xt.h \riiII8k W.ut.i~h ~'le 

cUilib1Aat.J.ona 1nvolv.tAg ~" snowocS &1gnU kantiy 

.low .}o;,Allat.J.c»lS uw:~ ,.t.h and fo\U'~t.n week. 



'IRH - At 

N~r of p&'o~l .. of .'".,.41 lSi'.' (1) 'Ii>. poP'&lat.Jon 
of total 'UDiJ.. Dact.\tcia ... HtiAG .. ~ .. pt~" w uQ 8011 
U'eatAU w1t.b uUfereot. .I.dlm •• v b10C0DUOl a98fit and fWl9!c&de-

• 
--1111 •• 80&1 .Aanlttlt 

Tnta~_nu Puiod afUC adi.1tJQft Perceot~ devJ.atJoG 
5.111II~ lisa, '~2 

2 fa 10 14 2 6 10 14 -
~ 
IU'1;MB" 
k1ce huak 12.43 12.67 9.U 9.18 +13 115 -16 -17 

v\IIlIla cake 11.60 11.61 '.l3 9.18 .. S '+ 6 -1S -11 

Glyr.lc.1dia 10.16 11.00 5.46 4.94 -8 0 -SO -55 leaves 

1. .. .Ll.il .U •• 67 8.53 a.S1 ... 8 ... 6 -22 -22 

Qrt»-- 12.(;11 12.00 11.20 8.91 +10 9 + 2 -18 

CooU'ol 10.41 1J..il 11 •• ' 11.56 - 5 ... 3 +is>> +60 

!E 
',"WRY 

1I:l&~ 1 .... 41 1.1.50 '.63 9.17 ... 4 + S -12 -1.. XJ.J.I.qa 

CacbeoOaaJa 11.61 12.33 10.06 10.11 ... 6 +12 -9 -& 

<.:ooU'ol 11.25 1.1.33 10.17 9.62 ... " ... 1 -tJ -12 

C.v.Va1uea (0.01) 

Ma.in N ~ N s 2.81 2.66 
uea~nu 

Sub N 5 .N :> N s 14 .' >;;; 

tzeat..~lt.a 
. . 

-The val .... p,esent.eu in \.be table .represeot.s t.oe treat.taeDt. _808. 
Tne 1nt.caetJ.ooa ar~ ~_~ .I.D 1".,lelS • •• '1" 1oJ.u.al. populat1 .... n ot t,be patboweD before a;-~t. add1tJ.oD 
wu 11.0 propagu1ea/10 g 8011. 

(contd ••••• ) 



(TMaJ.. 1. oont.-J.) 

. -' .. 
IRW I'llKIA 

Tl:ea~U 
&efore i>..:cJod at~.r addltJ.on Percent.aye dev1at.lOD 
ackii- ha,tsl) If", '_It!) • 
~J.o.n 2 " 10 1. 2 6 10 14 , TIl ~~_ ..... -.........-.-.~~. 1 

.t!:Ua 
t"'tMBH 
k.Lce .ak 4.ll\) 4.as 5.)3 s.al S.30 ... 2 ~.J. ..L ... 9 .10 

PuDDa cake 4.S1 5.1l 5.41 5.43 S.t, + S ".11 .11 .12 

GlyrJ.c:1Oia 4.d6 4.06 S.21 1.22 S.u G ... 1 ... 1 ... 9 loaves 

1.,Jae 4.to 5.03 '.M l.l2 5.35 ... l + 9 + 9 ... 9 

Gypawa 4.19 4.93 I.» s.as 5.21 ... 3 +10 +10 +lu 

ConUol 4.1d 4.a. 4.81 ••• , S.OS 't" 1 + a + 4 .... 
~ 
"e·Ii4!tlJY 

l'~.y 4.83 4.96 S.Z4 1.)2 5.32 ... l .. " +10 +10 lirA-
CarbQnaaaJa 4.t.4 4.9.1 5.25 5.20 ,.au ... 41 ... SI ... S ... ~ 
CoDUol 4.83 4.V1 S.21 5.20 5.24 .). l -+ 1 ... a ... 9 

- v "L F 

c.;). values 
(0.01) 

Maiu 
tr"~l" 

... , 

N S N S N S a.10 N S 

•• . -, 
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(Tabl. 14 OOIlW.) 

aact.er1a 
• I -

'Ir:eatatmt-8 
Before Pe.r:iod "bel" add1Uoo Perc .... ut.",;jt: deY 1at,loo 
adal- (J!l!IlP,l al~eLb«!!ls! ) • , . 
t.J.vl~ 2 • 10 14 2 6 10 16 

,,-_ ........ . . 
£!!Ail} 
n~I'W!J!QY 

"ice bWak 6.48 6.66 1.U 1.l2 1.25 .... 2 +12 +11 +12 

PuAuacake 6.13 6.1' 1.U 7.35 1.29 +0.2 .... 8 'f. 9 • a 

G1Yl: ic1dJ.a o.5S1 o.o~ 7.26 1.39 1.36 '* 1 d.;'; +12 +12 ltNvea 

1o.1tMt 6.06 6.64 7.12 7.20 7.\.)6 '" 3 .,. 1 .... a .. ·6 

G.,~ o.S4 «I.oS 1.23 7.3l 1.2S ... 2 .11 +13 +12 

Co_rol 0.11 6.79 1.10 1.a2 1.27 ... 1 '" 6 ... 1 .... a 
Syp 
ill'\!!iIty 

Ilisnsa"_ 6.52 6.69 1.16 7.31 1.2c:. .. 3 +10 +12 +11 !,,* 
CUbEtDd .... 6.67 6.12 1.2l 1.l1 1.2l .. 1 "·6 +10 4- a 

Coouol. 6.61 6.1. 1.20 7.32 7.25 ... 2 +- 9 +.1.1 +10 

•• 
\.... .~.j .Values 
(~.vl ) 

Main H ~ 
treat.£IMr:aU 

.t.f ~ )is 0.15 0.18 

~ub 
N S N N ~ NS N S ~' .. ) 

Ueabf_uU 
. -

(coot.u ••••• ) 
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Defoe. Per.t.od eat.er add1t.1oo Percentage deVJ.aUon 
aao1- 'WI.) 1f t " ',wmuU 
Uou a 6 10 1. a 6 10 It -

Mt.1p 
IE'Atery 

Rice l'N8k 

Gl.fr J.cJ.uJ.a 
le.vea 

Control 

6." 6.61 7.10 7.33 7 ... 

0.72 6.80 7.11 1.10 1.aI 

6.36 6.SS 6.89 1.06 7.06 

lX1ctJafiKM 1 1'" 7 ~4. yH14I 0.60 6.69 .06 •• t .-

Carbend_J.,... 6.58 6.10 7.13 7.16 1.30 

can~ol 6.58 6.69 1.09 7.al 1.30 

-
C.i.J.Val.uea 
(0.01) 

Ka.t.n 
tore a t,dleQ'-8 

Sub 
U8ab_nt.s 

., .. 

N 5 O.~. 0.31 • s 0.33 

+ 1 + 9 +lv +12 

• 2 + 8 +12 +13 

• 2 + 6 + a +10 

+ 1 + 9 +!l +12 

-.1 +6 +6 +8 

+ 3 + a +11 +11 

+ 1 + 1 +10 +!2 

+ 2 + 9 + 9 +11 

+ 2 + a + 9 +11 



Matn suit 
Biiaae .. ii iiiiill! 

... joel .ate edd1~.I.oR PereeDtage oevia-
t.r.a,"*n~ tr .. ~~ 

2 'P·IIIlo I. liinn I&t.er hilift ~ a 6 10 .. 

i<lce bueJc 1"r&ti .... 
iii: * 

12.00 13.00 9.50 9.30 .. , +18 -14 -15 

Rice huH cU'beodaa_ 12.30 12.00 8 •• 0 8.27 +12 • 9 -24 -25 

R.t.c:e buak cootrol 13.00 13.00 9.83 9.91 +18 +18 -11 - 5) 

PuAna cake .I.y",ge 12.00 13.00 '.SO 8.00 + 9 +18 -32 -21 
PwIna cake car:bead __ 12.10 12.00 12.00 10.53 +16 .. 9 + 9 - .. 
Pwvla cake cQIlU'o1 10.00 10.00 8.50 9.00 - , - 9 -23 -18 
GlycJ.cJdU .I.yKWt 10.00 8.90 5.40 3.80 - 9 -18 -51 -65 
leaves 
Glrr ic1dJ.a carbendauJa '.91 13.00 4.e1 S.03 - 9 + 9 -56 -54 
leava 
GI,l: J.c1dia CODU01 10.50 11.00 6.10 6.00 - 5 o -45 -15 
lea ... 

t..tAle X·yJrJdtp 10.80 11.00 7.SO 8.11 - 2 o -32 -26 

LJme carbeDQazim 12.10 13.00 8.60 8.00 +14 + 9 -22 -21 

LJlIe control 14.50 11.00 1.50 9.53 +14 o -14 -13 

GJ'PS- I·ykJ4e 13.00 U.OO 12.30 10.00 -+16 .... , +12 - , 

o,paua c:ulMtDaazifa 12.00 12.00 10 • .0 lO.SO +9+9-5-5 

Grpaum conUo1 11.20 12.00 10.90 CJ.40 +2+'-1-42 

Control .I.y"4QI 11.00 11.00 15.60 15.13 0 o .42 -t6O 

CoDUol ~- 10.10 12.00 16.10 18.SJ - 8 .. 9 ... ~1 

Cont.ml CIIOAU'Ol 10.30 11.00 16.20 16.80 -6 o +47 +53 

C.u. (0.01) ftS •• 2 •• 5 3.100 

It The value of popalat..t.on 01 tiobl fwag'!, bectula aad act.1aaa.rcet.ea 
pc~t.ed er. uanaforMd .....,. 1ogu1~lc u"foz: .. ~. The 
orlgJ.Dal .,alwu are pr ... ..s Table 16. , 

•• The CZ' 19lul populat.ion of .,!-"tr.' before addlt..lon of aIDood_nt. 
was 11.0 ~pegulv.a PH' 10 gao. 

(cootd ••••• ) 



t-< p. Ip 

(TeAle 15 GOatd.) 

amr" '.88 1.32 1.23 S.32 

R1ce a-k carbeaduJa '.16 .... 5.M 5.23 5.11 

Rice buak COft~ol 4.81 '.11 5.34 5.23 5.27 
Puana cake 1.Y1(ide 4.83 S.17 5.38 5.48 5.45 
Pwma cake CU'beodaaia •• 8.2 5.10 5.'5 I." 5.50 
PuaAa cake OOD~l 4.95 5.12 1.60 5.31 5.31 

G1yr1cJd1a I.x1(Adt 4.95 '.85 5.1' 5.26 S.21 
leavea 
Glyr1cJd.la c:arDeodaa.t.a '.M 4.85 5.21 5.20 5.30 
lea".. 

G1yr1c141a COD~ 4.6. • ... 5.22 5.20 S.26 
lea ... 
L.iI8e 
t.J,ae 

L£Iae 

Gyps
Gypa_ 

Gypawa 

CoAu:ol 

Coat.rol 

CoAU'ol 

A-Y6(id! 4.90 5.01 I." 5.3' 5 •• 5 
c.u~_Jm 4.9. 4.96 I.U 1.28 5.l0 

control 4.85 5.01 1.36 5.30 5.30 
A-,AriA! 4.7. ..90 5.24 I.la 5.21 
cecbeDda&1a 4.7B 4 •• 5.26 5.15 5.26 

1:.,"* 4.16 
cal'beaiiAal,. ".77 
G),*rol 4.78 

4.iS 4.16 5.1' 5.21 
4.81 4 •• 5 4.10 S.Ol 
.... 4~9 4.81 4.,a 

"; • .J. (0.01) .. s .200 .201 .201 .2SO 

+ 3 +12 +10 +12 

-+ ;I +12 +10 +12 

• 1 +10 + 1 + 8 

+ 1 +11 +14 +13 

+ 6 +13+13 .14 
+3+9+9.' 

-2+5+6+1 

-2+6+5+1 

+ 4 +11 +11 +12 

... " ... 9 +10 +11 
0+8.'+7 

... 5 +11 + 9 ... , 

+ 3 +10 +12 +10 

+- 2 +10 + 8 +10 
... 4 + 9 +10 +10 

+2+4+9+' 
... 2 + 4 + 3 + 5 

+1-2+1+3 

(conw ••••• ) 
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'T~ 15 0QMd.) 

.......... 
PI 1 

6.37 6.S4 7.21 7.11 7.22 + 3 +13 +15 +13 

RJce ~ cacbeDd~ 6.58 6~ 1.22 7.42 7.31 + 2 +10 +13 +11 

PuDDa oaJc.e oooUOl 

Glr~JG1d.la I..J4J4e 
1 ..... 

GlyrJ.cJdiAa cuhtlDdald.. 
1 .... 

GlrrJc ... (U •• OOIlv:ol 
lea .... 

....... .I."''''' 
w. cu_ .. uta 
w.. CODU'Ol 

or .... .t·IKJM 
Grp.- caclMDd ..... 

o,pa- .DUOl 
CoAUOl l·z.lrJda 
CoDU'Ol 

cut.teDd __ 

CoAUOJ. OODUOl 

C 1) (0.01) 

6.50 6.70 1.2S 7.11 1.21 + 1 +12 +11 +11 
6.60 6.71 1.21 7.2' 1.15 + 3 + , +11 +10 
6.88 6.71 7.at 7.lS 7.30 
6.71 6.72 7.26 7.41 7.31 
6 •• 7 6.72 7.21 7.l1 1.38 

+3+5+7+6 
+0.1 ... 8 +10 ... , 

+ • +11 +13 +14 

6.57 •• 11 7.)2 7.36 7.16 +0.2 +11 +12 +11 

6.72 •• 13 7.aS 1.SO 7.46 +0.2 + 8 +12 +11 

6.60 .... 7.00 1.29 7.1' 
6.68 •• 90 7.19 7.20 7.01 

6.10 •• 91 7.11 7.12 •• 99 

+ 1 + 6 +ll + , 

+3+8+8+5 
+4+1+6.4 

6.40 •• 14 7.2. 7.31 7.22 ... 2 +13 +14 +13 
6.14 6.70 7.a4 1.24 1.23 ... 2 +11 +11 +11 
6.34 6.71 7.20 1.44 1.31 + 6 +14 +17 +15 
6.69 •• 80 7.Of 7.13 7.l1 + 1 + 6 +10 + , 
6.71 6.17 7.13 1.Jt 7.28 0 ... 5 ... ., + • 

6.68 6." 7.0. 1.11 6.21 ... 1 + 6 ... 8 + a 

II S .. s .2. .2n .. s 
II •• 

tcootd ••••• ) 



Ma.1n Sub 
treat.meD t trea 'tMMIIil t. 

It1c. husk 

Rice bwIk c:onUOl 

hnna cake .I. v .trWe 
i'unna eake car~JJa 
t~nnn. cake oa.aU"Ol 

Glyc1c1d1a~.!1r1d! 
l~ay~. 

Glyr 1c-1u.1a car:i::MitIxiaa1.m 
1eav .. 

G1yc1cJ416 o.JAuo1 
1 ..... 

L1IM .I .ykJde 

78 

... 
. . - ... 

1Htf • ...-jad af~er addlUoo Percent-age dev1a-
~ I ' ... ) S,\QQ 'It." ,~} 
add1-
.. loa 2 6 10 14 2 6 10 l' 

•• 6v .... 7.l' 1.31 1.48 
6.68 6.69 7.24 7.31 7.45 

6.~ 6.12 6.'1 7.39 1.4~ 

0.48 6.11 1.11 1.l6 1.41 

6.71 6.70 1.1' 7.34 1.48 
6.7. ..86 1.OJ ".lg 7.48 

6.01 6.85 1.14 1.13 1.31 

... 1 ... a + 9 +11 

.... 4 +10 ... 9 +13 

+0.1 + 8 + , +12 

... 1 ... 6 +1' +14 
+ 2 +11 +12 +14 

-0.1 .... ., + 9 +12 

.... 1 .... 5 + 6 +11 

+ 2 + 7 + 7 ... , 

+ 2 + • +10 +11 

... 1 + 9 +12 +13 

L..u. 
L.a.t 

Oypaw1l 

Grpawa 

carbenQaaia 6.$1 6.18 7.la 1.24 1.l2 +0.3 + 9 +10 +10 

+ 1 + 9 +10 +12 

+1+6+6+' 

+1+5+5+8 

Gl'-
CoDtrol 

Control 
CoAuol 

c u {O.Ol) 

control 6.48 6.$7 7.01 7.1a 1.26 
i.'1EiQ! 6.60 6.6' 6.19 7.00 7.22 
carbeadas1Ja ... , 6.N ,.ao '.16 7.39 

COA~l 6.71 6.8S 7.11 1.14 1.23 ... 2 + 1 + 6 + 8 
~.V1rjQI 6.58 6." 1.00 1.31 7.)0 +0.2 + 6 +11 +11 

cubeD:laa1m 6.)1 6.1' ... 1 • .- 1.00 + 4 + 8 + 9 +11 

6.S1 6.44i ...... ., 6.~3 ..... +11 + 2 +12 

N S .:'11 .ka 3i! .. il0 
• 



Table - Ib 

Population::> of total fungi (x 10
4

), bact~.cia (x 106
) and actinomycete,c; (x 106 ) ;Je.c 9 cry soil collected from di:t'fer'2nt amendments, 

bioccntrol agent 2n~ fungici~e. 

Main treatment 

Rice husk 

Rice husk 

Rice husk 

Punna cai<e 

Punna cake 

Punna cake 

Sub treatment 

Trichoderma 
viride 

carbendazim 

control 

1. viride 

carbendazim 

control 

Glyricldia leaves !. vir ide 

Glyricidia leaves carbendazLTl 

Glyricidia leaves control 

T. viride 

LLTle carbendazim 

control 

Gypsum !. vir ide 

Gypsum carbendazim 

Gypsum control 

Control 

Control carbendazi In 

Control control 

Total fungi 

Bef- Period after addition 
ore 
addi- 2 
tiQn_ 

5.8 7.7 

5.9 7.2 

7.5 S.l 

6.8 14.7 

6.7 12.4 

9.0 13.0 

9.1 7.2 

8.7 7.0 

5.0 7.8 

8.0 12.0 

8.8 10.3 

7.0 12.1 

5.9 7.0 

6.0 7.8 

6.S 10.1 

6.0 7.0 

5.9 7.0 

6.1 6.9 

(weeks) 
6 10 14 

21.0 17.00 20.3 

22.1 16.8 20.0 

22.1 17.1 18.5 

24.0 30.4 29.6 

28.0 27.9 32.1 

25.1 23.7 23 .2 

15.6 18.2 13 .8 

16.2 16.1 20.2 

16.6 16.0 13.1 

22.0 24.6 28.2 

20.7 19.3 20.1 

22.8 19.8 20.1 

13.0 20.7 16.4 

18.5 13.7 lS.2 

17.6 19.5 21.3 

9.8 15.6 16.2 

9.0 7.9 10.3 

5.0 6.4 8.4 

Bacteria 

Sef- Period after additi:)n 
are ( weeks) 
addi- 2 6 10 14 _ ~iQn_ _ _ _ _ _ _ _ _ _ 

2.5 3.5 16.2 20.2 16.4 

3.8 4.9 16.5 26.3 20.3 

3.2 5.0 13.0 17.0 16.4 

4.0 6.2 16.1 19.5 17.7 

8.2 5.1 17.6 22.3 20.2 

5.2 5.3 13.0 26.0 2CJ.3 

3.0 5.3 10.2 20.5 24.0 

3.8 3.8 20.3 23.1 18.1 

4.0 5.3 17.6 31.5 28.5 

4.0 4.8 10.0 19.6 15.3 

4.8 8.0 15.6 16.1 10.2 

5.0 8.9 15.3 13.0 9.8 

2 . 5 3 . 5 1 7 . 2 2 0 . 4 16. 5 

3.5 5.0 17.5 17.5 17.2 

2.2 5.1 16.0 28.0 20.5 

5.0 7.2 12.3 21.6 20.5 

5 .9 5 .9 13 .6 18 . 3 19.2 

4.8 5.5 11.6 16.5 16.5 

200i- 2 
tlon 

.~ct inomycetes 
PerIod 

after addition (weeks) 

6 10 14 

5.0 5.9 18.0 20.0 28.3 

4.0 4.3 17.4 20.5 30.3 

4.8 5.0 17.2 20.5 28.3 

3.2 5.3 17.6 24.3 26.5 

3.0 3.8 15.3 13.1 25.8 

5.1 5.0 15.6 21.8 30.5 

5.8 7.2 12.3 15.7 30.2 

4.9 7.1 13.7 13.5 20.2 

4.7 6.8 11.6 22.1 27.3 ~ 

3.0 3.8 12.4 18.6 20.2 

3.8 3.9 15.3 16.8 16.4 

3.0 3.8 10.8 13.3 18.3 

4.0 4.5 9.3 9.9 16.7 

7.2 7.9 15.8 14.5 24.5 

5.2 7.2 14.0 14.0 17.2 

3.8 3.9 10.0 20.5 20.3 

2.0 3.9 6.4 7.7 b.2 

3.1 3.0 7.2 9.5 8.5 
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w.rJ.nv .Icond tIII88fc.. pJ.o~ .. ..,OOfW with "lyr1c:J.dia 

I..av~ l;jhvwed abOUt. 6 per C6lIlt. uecl.lDe 1n the 

.t)OiAllat.10u "ber. aa J.t. was S pel:' CClt 1u coo"ol. Pol' 

otber U.4~t.., the popul.at~l Sh~ m 1Aoreaae 

';t}h1ch W45 about 13 per c::en~ for rice husk ana 1v A?8Z' 

C'Iil,t. tor ... ypaum. for lJM. tJw 1ocpf.lse w~s t) per: cent. 

wnJ.l~ it. wali 5 .POr ceo~ for punna cake. J.:l\lr1n~ sJ.xt,.." 

wet:~, iocr.a_a was lS per cent ~. rice tusk" 51 ~r cent. 

1£1 'uiYvSWP ana ti:J ~ cent. e.ach J.n pWlua cake ar.a 1 ...... 

i'1:OUl ~tintb '**" onwa.r;U6" po{JUl.at1ola shOwed a dec 1 Ulfi • 

'.r~ oti;)Cl.1n .. wal; about $0 per cent 1n .,lrricliJ.1a I..uvea, 

22 ~ (.."eflt. i,u lime aai aboUt. 1~ per cent. eadl ir. rice 

tlWIk ia.HO ..,w-.n<l cake. In cooU'ol, tJlct .;JO;..ulat,1o.n 

iucreaaea by 4:' t,)'Uf: ceot.. Aft.fir fou.rte~n ~M, tone 

QdcJ.11it:t W,'ilS £j~ut. ~S pi'i:J:' gent. in glyr 1C.t...J.1,,3 l(jjav~, 

'J.2 pe.r C@Dt. 1.ri liF. ana ao.::Alt 11 per cent each in rice 

bU.8K., ~ cclke aDd gJ~. Iu o.::;,ntcol, PO;,~J\&lat.J.oti 

11C~ by 6"; per cellt.. 

~4oor .. s@ t.rC::lt;.riIeUU, the uev1dtJ.on W'.'. +4, tS, 

-l2 and -14 p".;;rc~t.~. o-..c1D" ~ec:oi'ld, s.lxth, t.enth and 

tot.lruent.h wo_ respectively for T,&s~r,,!! y.1rJ,u!, 

",here as th~ 8aMl''; ""all .... # +.1.2# -9 and -e ~041ta9es 
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for car~ •• La. roc con~l. 1~ wa$ +2# +3. -b and 

-12 pe.rCWlC~" .... pllGt.1".ly. 

~ c:t;liJ\bJ.aAc~. u4IY.1at1oD UI.i.I lllg secood week 

was be~veen -i per ceG~ each in j.lUI)l\3 calce alone aDd 

comb.1naUons of ~lyr.1c:Jd1a leaves w1Ul I.-YU_ aaQ 

carl:MmtiuJ.m to +.\8.,. ceot. in rice huSk alone and 

9Ypawa - .I-!""" COIIbJ.AaUoD. L'\II:1Dg at.x~ ~# Ule 

san .. v3c14N bet.~ -18 per cent. 1n .1,yricid1a leavu -

I..wm <:roaeinat.J.oo to +Uj par cent. in r1ae hWlk alone 

allU combinat.1on& of 1-x"l41 '11th r J.ee tuak aDd puaAIl 

cake. &.;w.1Aw t.enu. week. t..hta r3l.~ WilS -56 per cent. .In 

~l.¥r 1cJ.dJ.a l!¢Jwes - c~.IJA com.blnatJ.on to +41 per 

cent. in control. Aft.er 14 weeks. tbe ran~ was -6~ pt,olr 

cent. 1S1 1Ii1yr ic.1d!a lea" •• - I.ykm C!QIabJAat.J.on to 

+07 }Nr cent. 10 QubeodaaJa alone. 

~ iMlJ.n u.a~u. punD4 cake allOwed 

~1·vn1tJ.c''int.ly bJ.1iJ1'W& populat.JoIl of t.ot.~l fungi uurlDg 

SfitCAW Wtfe.k. PunAa a.ka and 1~ naa .:;j-4;uif.lcaut.1J 

n1..,n~r aJO,,~lat..1ou ~.uag Sixt.h. t.Wlth aAu fou.rt..-.nt.b 

w~ek than c;,;mt.,rol. 10 -.1Q1t.J.Qll, :c1ctt hUafl:., ~lyr1cl.dJ.a 

l~av~a ~~ »Y~ baa a1~lficantly ni~~ ?O?Ulat.ion 



ueaUitUw1t.n .I.,KWI baU blither fW"iWC'l po~\11at..1on. 

uu.~ in~ all t.tIII per.loda of eat.Jiaat.iol), (X)ahbJ.nat.J.ona 

luvolV.1ng kN'1A4 calle or liAN aho'Wtld a19")lficantl1 

n1wrwc ilO!->\1ldt..Ion Uaan o~r ueatu.QnU aud QonU'ol. 

'Hw J.ncJ:eue AD popUlat.1orl uur ~ h(X)Q(J WfiMtK 

Wd aliwnt.. It was aboUt. 5 per C(tilt. 10 iJUOlla cake 

a.nu 1 ~ cent uacn J.n lime and gypswa. Dur1l:~ alxt.h 

weo~, t,tk: a .. .IAIllat..l.oA va» about. 11 per eeI'lt. each in 

r~ hWlit aDd punna cake &Ild about. 10 pac cecAt. eacb 

J.n l.iMie ano gJp8W1l. For glyrJ.c:.1d1a leaves, it. waa 

1 ~.t c.mt. wnUe 1.n C:OOU01, only il. ~.c o.Alt. 1nc.z:\ilase 

cent J.1.~ypSWfi aaJ 9 P'lc cent. each in .t ~ nwsk <md 

l~. 'For. ~;":tr1c.1c.u.& leaves, it. W'~s 1 ,,)6C Cl:iUlt, while 

1 .. conuol, ;it~laUGft vas oAlJ' 4 ~c oalt.. VW:J.olil 

fO<Jrt.ttent.il we~k" stllMllat,lon was .i2 vet: cent. .in pwma 

cake, 1.0 ~r ccmt. e.ach ,1Q rlOD t'N$k ;lll'}U '-i~pswn aoJ 

iJ pur cent each in gllr lcJ4J.a liH1Ye4 ;Hid 1.IJ~. 
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"'~ .sub ue. ..... u. U. ioCC4due was 3 PIU cent. 

a{id " veX' c:cmt. uu.ciag .~ iJhd aJ.xt.b weeks I"". Juct,1vely 

aud 10 per cent. vacb 10 ~ent.b aDJ fourt.een~ ~lts 1n 

l.-wWs treau,d illoU. It. W.i)S ;;.. ';I, is aaJ 9 

ptU'''' .... nta.'~.$ c"~"'lr uw:~ tne ~ pill'~. foe 

cubenOaa1t1l ueat.ecl plot.s whl.l.. 10 COIltrol # tn. 

ittCl'ease wt.iS J .. 1, a and 9 per cent. .t'esi.>_~t1vely. 

~ COiIbinat.iomJ. dU.l'1n~ ~ week. -.)lota 

:r:ece1¥~ \J1yr.1c:J4J.a 1 ..... wit.h .I-!V¥W or c~aa.fJ:ij 

allQ.eQ 6 ueclJ.ne i.il .. be pQpulat1vn '-2 l,J4iU" cent etaeh). 

Uur ~ s1.xtll week. t.htJ r a.DgtI of a.v J.a t.ion vu 1ed from 

-2 per cent 1n cODuol too +13 P'U' ceot. in punna caktt -

c~aaJ.M c::oIIb1oaUon. iJUrJAa; tent.h weaK. ttw r~ 

WM .':)ebMfIO ofl ~ C*at. 1n c:oauol "0 +.i.4 t*r CliiAt 10 

,iAt.DOa ca10It - ,I-m'SS OQ!!I'IbJ.nat.J.on and uur~ fourbteOtb 

\lIMA. ~ c;;.wgfl w.u beW'IO .3 per cent. 10 coouul t.u 

+.4 ~.r C';;(fjt. .lh .~ cake - ca.t:~AI.;u1m COIIIb1nat1oo. 

8act.~..r;i&1 populat.ion w .. {JOt. 1.uf J.wnceu by t.he 

M~U dlu1nQ aecood aDd sixth wee~s. iAu.-~ t.Wltb 

.. ,,){. ..;lyr icia1a 1eav.. ~ plot.a exh1~1t.ed 

a1wnif1cMlt1y ~her populatiori of bact~r1a. uurLng 
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fouc~een~ week. po~at..I.on in 1 .... Ue~~eQ ..,1ot.8 waa 

~j.vuU1c~lt,"ly lower t. ... other ~.r:·.,,~_nt.s anti contrQl. 

Tbe auG tr.a~u 4J.d oot. .u4.fJ.~ t.he popul.a~lon 

of bact.~r1a at.:lOY a",.av. of crop g~·owt.n. 

UUJ: ~ •• c:ood _d 'ow:tdeDt.b weeki, differ_aces 

were uot. 8t.at.lst.J.cal1y sJ.;nlfJ.cant. itiiiOftg coab1nat.J.ona. 

lJlolI: ing t.~nth ... .lIt. 001, fo.ar Vq~U gav~' n.1~h 

.u.et.~r1al povulatioa ,,1& •• rice tuak - carbWldaaJ.til 

c::owb1naUon. pwaoa. caa. al.oae. glyrl<.:1018 leaves alone 

en\.i gypawli ~100e1 w~. as aft.er ab wef.ltU, ooly 

ilyclc:J.dJ.a luave8 - can_ct ...... combiaaUon pc~ 

s1~Ul~t.l' ~ popW,8u.on. 

Tn. au.&la'-loA of the iJOP'll.at..Ioo was $l1\}l* 

u\& 1Ag aecorli.,J .... ~ IWt.1n trea~llt.:j. OI.lC 1Dw 

:....J.xt.b wee/(. lrcx..... wu 12 9ti.l' ceAt. in r iCli hU$1t. 

1.;; pee c:unt. eac.:n it. glyr1c1U.la le __ an.,) gypaWli .. 

,,;,t.1iIulat...L4i "'4$ ti, 1 aII&i • ~rc--'aWe8 .to PUDDa <:ax., 
l~ aad control. reapeotJ.vely. .oul'lf~ c..utA tJII/iMlk .. 

~t.1aiI.llaUvc, was 11 JJCfC ceat. eacb iu r~ hWlk and 

~1?8UW. II pee cent. 10 W1ycicJdla l~~ve.# 9 per o.nt. 

1n ~ cu. aau a iNC 0fID\. 1n l~. In CODUol; 



St.JAu.J.<itJ.onwaa only 1 ~l' ceat.. our~ f~.t.h 

\liUu,ii;. 1ncLeue was la pee cerl~ eACh it, rlcv hwlit .. 

. ~ 1.11' 1c1018 l<iave. and \lYpsuw" d p4ifr ~nt. ;,,;adl Ul 

Pl.&Alla caKe aoJ COIluol. while 1.0 lime. it wa& only 

o puc cent.. 

~l.on~ sub u ... a",,*ou, .,lot.a treat. .. .J with .I.-JUM 

rQCOl"oUQU ~"'t. l" 10. 1" anu .1.~ ~I:ceu~a,,'" 1ucr.aae 

\;n.u:.1I'lv .~cvnd# .::.ixu., uot.b and fourt.seutb W841Jk.s 

J:es~J.yel.,. For car08rklu1w SP&'ilyed plots, t.M ~ .. 

walt 1.. ~.. 1..; and a pcrceot.a\i- r6$~t.J.vely and 1n 

C:Olrt.rol. it. wu 2" 9, 11 aDJ lC; ~.rc:ent.a~ • .r:di~1v.ly. 

Auavn'll1 Q;,)lQb1nat.,,1()Iaa.. aU&".1.n4J a.gone week. ~ 

.increase wu.ent':rally .lj.~t. aOO leu t.han S ptilC cen .. " 

except. 'til ~ alooe to ptIlU cent. tucreaae}. Puuna cake

cu~ e;.;.mbln.lt..1on rw(x')'[ueQ a ;; pf:1ir ceat. dec11ne 

1n ~~l-3tt1on. .0W:'1i'ig siXth we4l}(, ~~ st...u.ulat.1on 

r~ed .bet.~ +5 ~r oeo.t. 14 carbWWuiili alOOtif W 

+!4 pt4' cent. 10 'D~ alane. Ot.a1~ t.tmt.h week. tbe 

I: ""l.Q waa +6 per OInt. J.a lJJ11e alon~ and .i. 1 ~r cent. 

in vyyawa alo.ne and o,\A&"1DiJ fourtee.Dt.n ....-It, 

,::>t.1mulat.1vn r~ bI:l:t.lM8Il " pe:r cent. in lJJ~ alone 

anu .i.!) pur Clio'!nt. 111 l1JP-'-' alone. 
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ii'V;!\.ilat..J.on of act. J.ooiayC8Uta waS :; J.9'.\ 1£ J.c"mt.1i 

al.~ lu "lou ... .ided wJ.t.h '<J1y.ric:J...;ia luavua aDO 

....... uur 10li aecood MIMtk, whiJ." ow: J.n~ ;i.1xt.h wee1<., 

.tiOtAAlat.J.un w,~s bigh .1G r1.ce bwik trtll .. lf..u yl.oU .. 

uU&' in.. fO\U't~tb ...ek. i'OP'llat..ion wa:.; silJ01f ,i.c.untly 

i'l.ivtwr .I.n i>lota aII8Dded with r.lee nuak and VWUla c:~k • 

• viitnt.oo~b tre.~U dJd not. differ 51gn1f1c:vit.ly 

dl.ll'iuW ten~b week. The eub Uoats.Millnu bad no influence 

otl t.ile poP'llatJ,on ouJ,og lWy of tbe .!l>!S".3.JUt.~. 

~t.01lw COdIb1nat.~. our J.ng S8OUrl>.:l week. plots 

It;ce1Vin.., 'i;ilyr1c1dJ.a leaves. "'Yl)8u':t. sKi r1~ hWI.k. -

CUOtlooaz1iit Q)t'[lb1oat.1on stowed nigher iJO,:Julat1ons. 

lJi,U'Ulij ~ixt.b ~.,,# c.lee bwak - l,-X.1"oo ~Gb1nat.J.ou 

ana ~u.r .ill" t.tJ nt.h ¥IIkliC.. ~ cake - I.. v A'..l~ 

c.."OIilb1n<3t.J.ou r~J:oed &J.vnU.t.cant.ly hi,,,!).;.:&, g)O~latJ,gn 

of act,1jiOWYCflt.ea. ~1Ag fow:t.t:Nnt.h ~~. tl10t.S 

t \, ~.1v ~ c·...ii..,J,.a'at.t.on. of r leu RuB". punna C,3~ anu 

~1~'rlci\l1a l\;;!ave~ aa well <id 'tfy~8WJl - c.;u-..:;l,:...n .• kiz1.h 

coaWJ.nat1o{. ahoWfld .51~l}J.f1cant.ly nl<Jht.:t ptl~lilt.1vo. 

Lt.1illUl H .. J.ol~ of act.JnorIl)'c:etes by tMU. ue:H.'i~nu 

f .. HU· in~ ;;.it:c-onu wetiK was sl.LJnt and l!ll;5s U ... ~n S ¥cc cent. 
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!JUring &ix1:.h week. the .tJ.ftll3~1;.)n Wv~a 9 pe:r ce.,t 

.. ) acb t.. r 1ce bWNc. eraQ 1.tme" 8 pel' e~nt. ¥:otacn in i::JUnIla 

cake anu cQOt.I'ol. aftQ 6 pt;r cent. eacn 1.. Wlyt: ic.id1a 

llliAVua ~DJ lIYpa_. 1JUI:1ng t.totPtb WClK. c.he .dati. was 

12 ~r coot. .i.n puuoa calc... aM ~t. 10 per cmt. each 

,1,n c.t.cv maal<. .. lJAle 4Dd COQU'ol. ~t.J.mulat:.J.on was 

4»o\it. it per OlD" J.o 'iJlyr1o.ldu len168 i.)ftCI .. pee oao~ 

111 l¥i paUlk. Du.r '"'" i~th w.ek", tilt: .1ncreutlI was 

13 ~ cent. J.n vuaoa c.aJIa., 12 pt:tr cent. each J.n rice 

hWJk alld lime.. about. 10 per ceot. in gly.rlcJ.414 leaves 

and control., while 1n gJ,jj)SWh. it. was only a per c:eot • 

. 1WoDg aub treatAMlGt. ... t.tk: s~lat..L;m was 1" 1. 

10 aD.J 12 pCCfmt.Ag4Ia du.I'~ second .. s1:xtn. tenth and 

;fQUc~t.b ~ks nNJpocU.ve1y for: I.-X.,¥!! Ueat.fIU 

l'cs,,)OCuvely for earbfiudaa1a ap,r:lyed 'plot..:.>. .In 

c<Ulitrui" t;.)w st.1auJ.a~ waa ~. Q, 9 aad 11 per c -:m:..;. I 

l'e&pectiv.ly uuctow ~ .... periods. 

w.t1n<J tACOnQ _k .. among c ... )ilib111at.1...:t.rm .. tJle 

ran';Jc waa -o.! ;)U cent. .1D pUDna calce &l~ iana +4. ~ 

cent. in c1cu nwt.k - car,ceudu.la c:oiIIb1n,~t..1on" 

ca.r;uenoaz.tm 8lor ... and c::ootrol. Dt.u;illQ Sixt.tl ~.i<.# the 
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st..f.Iiulat.1.wG ;tar."., _~ween +3 ~J: cent. in "y~

carbendaaJ.& ~iDet..I.<;o aD!;; ",1.'1:: lc1dJ.. le.av@s -

l.-I"~ COiIDJ,naUcll too 11 ~ c:ewt. .ill ~ caic.e

cau;"beuvaz.t...l& OOUIb.&nau.on aDd uau-eaUld Q)IlUol. Aft.c 

1;) weeJta. t.l'Mt at..I.all_1oA r.tl.iiJC/IU ~t.weeu 2 .,. een~ 1n 

wn~.r.4t..u CQQt.rol 8Ad 1. per oent. 1ll lNDDa cake -

1.-yJ.,j.as <.'X..IiIIbJ.naUon. ~.t.rMti fourt._nth week # ~ 

3t..Laallau.on WP aJ.a'aoat. unJ.fora. r.'1.i9.1..n9 between a per 

caDt. iu wJ~ alone and gJ~UlD - cu.bflmaa2d.ta 

COiRbinat.J.ofj to 1. per oeDt. 10 CQAIb.lnaU,ons of punna 

c.Jut with l._y4J.sM aDd cubeoOaai.a... 

~W2Ja. po IIt\!)JQlMM 

'fl~ f~l flor~ ~A~ in i<>eU1.pi..,t.es by 

3t.:.L 1al u11u.~1vn W'k.le.r lilUte.reat. ."llW.~jt.a were 

~1fieu by by~l Up _t.~. The f~~l colonia 

oot. .. 'tJl.eu frOlii eo11 u .. ~ wit;":. r: lee nwak. ana 

~lirJ.c1QJ.. ltMV .. 1.ocluded 1IpUC~ of 'rr1sbQ5l!l:i!l, 

AillllliAj.lSlf, hIM&we. BImiNI aDd ~. Soil. 

t.reat.ed ...,1 UI @t.IAUa cake: sbcJ:,w:ft<J t.M pr~~ of 

SiJ9Ck';:' of 'l·'~.H ...-i Px\hW 'While a.pec.1u$ of 

"'Si.Qf, ~111~ .. 1'Av aod !slUI:llWf. were awnuant. 
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",alec 1~. xa fWp8Wa ueatAtd ",Jlot..'iIl" •• )UC ..... of 

'." ~St'tQSH!1 and MPM9Al,. WIU'\# more wtlere as 10 

UAueat.ea i!lou. t1W 4UJoe ;enera pr4tHot With 

i')':1bM 4UO faJg11,_ 

'l'l. an~aaUc at.wi1 •• have r.""'31eu t.h..," 

~tJUc1efJ vi lr~# Atpv*,llH aDd ~, 

aupp.ruse; the oolon.tAt8 of RA&l9£tppU aol'n' .1A 

we OIUU of pr:etereuoe. 

~&slil IAtixfol! SIC 1.9" 
j{~~lt.;.;; of t.be ota-a1cal analysis of so11 befw:. 

anu aft.t:c t.h& Gper.IJMG" art: pre5ent,ed crable 11). 

t->1i yf ~ so11 ahowu .an J.nccoaae dw-lu,# t,ht:t 

1oDp,uJ.ARsnt. in plou "rea~ea w.1t.b lime. l'reat .• ~tnt. '..:J.t.h 

t>wlna cake ,~l..o 1acrct4MG t.taG pH of ~ sa1l. Ili all 

ut.n.ul' t..ce.~tlilfmU. iIOil acWJ.tJ was wlh.:Hlc:ed. 

N1t,:orJ~ CIOnt.UD~ of tM $Oil S~'"' a ~~r:al 

i.la;eaae aft'z:)r the exper~t .hdl;/fj as .JOt.a.sb C'ont.~t 

was ~eaaed. p loU uea~ with i>u.nn~ cake. 11uM! 

ana 11)" ~aum anow.d an J.ocr..... in ~)n..Ja)h0rU5 COIl balt. 

whel:e=a!!:. ~ ~ .... ab.::nrled .. decl1i1<::' u\U'J.ni t.bti: cou.riie 

o.f t.M @.X~r~t. .in 8011 ~ed wit.n r1c;~ l:lWtk oc 

~J.y.t1<:iU.i.a leuves .;wd in wn.ooed .8OJ.1. 
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1-'11 - 11 

pH anu major AUU1eat. OQfttMllt. of 11011 .a 1Id lue&lOfild by 
<lU! __ .. .... ~u .. 

• 
!M~_s. aHSI!tGSM!I 

pH N PifO, K"l0 
• • - ... 

biRO ,lfM,WU 6 •• 0.046 0.011 O.W4 

eV1i!l H2!'NMJD. 

J.. R.i.ce h\aalc 1.1 0.100 0.015 o.ooas 
2. 9uDrUl cake 6.1 O.i)11 0.018 O.OUl8 

3. G1YI'.i.c1aia s.e 0.085 0.015 0.(.)025 
lea" .. 

4. I...t.iae 1.1 0.06' 0.023 0.0025 

s. ayp.- S.Z O.lQe 0.0J.9 O • .;,;.J38 

6. Conuol S •• 0.100 0.015 O.ooas 
... I •• . .. 



DISCUSSION 



°1 .J 

~_t. cd 8Oil~1W diM ......... to be 

liiUCll lIIOX'e G!OiBplex t... t.ba~ of ..u-l:.Joca. " ........ # .a 

1n t.lw fOJ:1l/l8I:'. appl1c4~ioD of c:beralcal. J.e dUf1CAllt. 

aad au ... ly Q:)IIt.l,. ...... fI\l.CII::etl.fu,l ....,~t. 

at) 1nt.8gJ:'at.ion of y ............ vu •• pbfa1cal. 

c ..... ical .as b.t.ologJ.ca1. Tbe pa~bQg_ c .... J.og at".eb 

ol.l\;llt. cU __ of r.toe IbI'9S'Q9M alae' r ... Su in 

eo11 .... ill the absence ot .... _op aDU ....... a 

Ja»wl~ of t.be ...", ... 1 eb11J.t.r of Ule pa~ , • 

• "po&'tant. .La .. ....,"1 __ l1DQ of t.tw u ......... 

10 tIN pc ..... iDftaUgaUoo. l~.to.I'J t.r1ala 

bay. abovD that. UIIdeC' *' aood1t.f.oDa. acl~roUa 1IiIWe 

a11.e Upt.o 10 c:a Qepda oi _11 cw Jow tobe _toke 

pe&"tod of __ nau.oo .. Ja.. e'-_ weeks. However # 

iItlbeo PO'" were i looded co .. depUl of 5 Oft. tbo 

v.tab!l!t.)' of acle.coU. ... af'ected at. deeper 1 ..... 

0' 1.S .wa 10 .. ~. .... 8Cle&'Ot.£a kept. on cbe 

ave .... or up •• deptb of I C* OJ:' below went .,.lable. 

In ••• pu:at.. pot. Vial. 'flald 8OJ.l \ICIdeI: aU, ..... 



[)2 

rouuo,oa whtrll uaed tor ~l.ow1AJ; c.left. 1t ~as S4llKtO that the 

r 
l~.}'J»t. u1aeaM &&x:Jdeoce and 1r.t.eoa1t,y ~~ ill rice-

t.ai:>~1oI#. r~.t.DJ.l-c1ce. or r1~J.ce. 

'1118 above .~ ..... UiiJ1c,,:,t.. t.he ~t.'flCQ of 

"" .. pEt, toi~~ fol~ by .. bIler~ ,~ an 

ef.fe(.;~1v~ crop rOUdoD ~1. .in ul1MU18e ma~nt.. 

~)rai:abAt anJ bis <Xl-WOZ'~. (1914) oot,1ceJ tMt. t.M 

scl~%ut,J.al vlability UDJClU a~~~ coudlt.1oas waa 

loat. aft\.1r t\lO t.o t.bl'ee AlOflt.bD. They ~'Jest.ecl t.bat. 

uJ fl00(iJ,ilil £ .... 10 for t.bI'ee &1IOftthS aft.el' harvest.. 

6Clerot.ia l~(j t.bek y.laDlllt.y_ Halfh1ba aDO ~~i 

( 1913) nave atJ:e888Q ~ I*8d for fallowJ.n,g rice f 1e105 

to mana"," sneath b1..t..;bt. <Us ..... aa dw ~;Jnd 

t.n&D aJ.at.eeu a1UAt.na. ~ tNried w a u$iJ}th of 2 Cal 

ukl not. SW:V!YCi eveo tor eJ...ibt ~t.ba. Kannalyan and 

Prasao (19'18i ob~e.J t.nat. at. !; Q'D o~iJt.h# 8c:l~oUa 
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In at .. ~.t;,e atllQJ KaQr-i&1y.. (1977) obSGned 

that. S8GtilJ.nv 1&lfed..k>A of 1.10:1 u\ttil to jt.-12119' 

t·eo~ wl~h an J.ner ... ~ aJ01at.-W:te level from ~1 ~r 

omt. .t. ~ ~ ceDt iIIOJ.a-.:e to 10 ~ cent. 4t. wat.er 

lu.v..;ev conoJ.t..t.oD_ He OO&:iCludeu t.ba~ bJ..tJb iiOuture 

a;uihOt. was u-U.a-aul. to tbe ~~ GlW to pool:' 

8011 aexat100 aDd 1Dcr:eaaecl Coz (!:C;.)ftClillIut.rat.1oD. 

Auot}1ec reaaoo fol: ~ infec:UQU ~ 1)8 t.ha 

lja1a of .!-191M' ayceJ.ia at. ;~ moat-llro 1.-.1 due 

t.o 1ncraa.ei,J bact.vs-141 .uv1t.y. 

A r~ .~)' 0QDChac~ by LakshiMnao &nO 

Mobaft (l9CJO) J.n ~1J.vh" (J1.!9~IA&) of Mr .aUo. a 

iood4R ceo&> baa &' .... ~ that. scluot.ia mJ.xed w1t.b 

8011 aDd fara yeed _ .. r. loat. vJ,aDl11ty 1n ~ 

wont.na \IIDrlee drJ 0l8d1tJ.ona, whLle W1(le~ flooded 

slb.l~tJ.oaa. t1M viAb.ll.t.t.r was !oat 1n fUc.y ..lays. 

1.'M t..r:eua of the tireseat. aU11_ tmAlou ••• t'J'le view 

~pu lenoev at Kaml&.lyaa (.I. W71 j al}iJ KannaJ.yao «tAd 

Praaau (1:,,1u) Oil t.ne &a.:tOr'1:.&lCe ot.Jh:;a1cal facto"s 1ft 

8U~.f\ll iUn~At. of tbe pa~_. Tlltt fact tJlat. 

bot.h v.f..a6,)11.1ty .... D~ of aclcQt.la have Deell 

S\lOat..:ilit.J.ally reu~ 10 QeeP-r la,er8 of 1.5 aDd 
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1..) c:a Qept.b8 aDd --1'PJlOI to a leavel of 5 C8 wi"'" 
wac.er ."'9.. .... U that. deep p~ fol.i.oweo by flooa 

f.llow~ iOl: ..., axatba .... q\l1W ~"l to ~ilt. 

tb.1& patbog8n. How." .. # t.hJ.a lufo.t'ifWlUoo 1a too 

tl:~tuy .. tlWt ... baa beea obt.aJ.oea f~ 

labol;atocy aarJ pot. .~. HeAoe. .cepllcated 

rtua<:.bIii •• d AUlt.,U,ocatJ.o&al 11eld utal. are 1.0 be 

carr J.ed O\&*' J.o ~ferea .. regJono of "be lit-ate bti!ont 

landing OD .., _GaY QOAQ,Luioo Ag41:CU,ny the .uec~1ve 

~t. of U'Ie pa~. 

~ltuz' ..... ...,...1 dJ.sadVI&Ilt.egea. t._ ChJ.ef 

~ u.m be.l.&l9 ... wau.1t,eQ apeead of 1naect. pdU 

~ o1aeaaea. '1'b1a val.lid,*, wild up of pa~ 

orgauJ.lllrla caa 00 flQCGeeat1&lly ,t#Coveot.ed by ,.;,rov1n'J a 

noR buBt. ~ .Ia .... _ ... bJO 8\1CC8S$J.ye rice crops. 

~ t!Mt vu.t.ou.a ~ taat.eo# t.a91oca. beG ... and 

or1nj41 haYti reduced ~ Jat. ... 1t.y ana ~ of 

~hlhUl blJ.~ftt \lJ.aea .. ,'rabJA 10). 1~ 1& pr_uaabl. 

Utat. root.» of tbeH <S'Op8 All, lJ..berat.e cerc.a.1n 

ct~cal. wbJ.cb aa, .. lect.1V'e1r Eed\lOa tJ1e;t pet.hotJ8ll 

poi*J,at.J.oo in 8011 ~ ODe OJ: ot.twJ: of ~ 

.at.aljOnlat.ic p,E'.1nc:.lj)1 •• via., aot..1b1os1a. ~J.Uoo 

aIld/or explv1ta~. 



t<obl1 (1") .. Ro)' (1.13) bave JAtJ1cated 

that. boat. rarqa of abfMtil blJ.vbt. ~~ 1& rut..rJ.cted 

wilinel.t.uaceee. ~abhat. (197l) h4$ ahowt~ that. /;,lant.a 

belo_19lJlg to Pont.edvJ.aoeae, z1ngJ.btifraceae aDd 

ii~lJ.J.oIwaeeae are alao ~l~. Kaona.l.yaa and 

Pc.;!aad ( ... 9'1» a) wb1l4e ~~ t.ei. r.lee culUvara, oW 

Oc.ber crop ?lanu and fU WMd hoSt.. W'tder a&'t.1f1cJ.al 

C()lldlt1oll8 beve obaened that. at184t.D bJ.J.,fnt. pa~ 

iJ08...... a Yfaq v.14e boat range. Howe9Gr II 

gram1nacwJU8 boats V la_II SgiM!i X\i1wi!£!! and 

~.ty;;uu." were l .... t. .'ect.ed. It J.s well JulO1lA'l that. 

o1fferent. spec1ea of 1IOIr~ poe .... certain 

cyenogenJ.c glycos1OU .. in t.hti C&M of t.ayJ.oca. 

.. cereal ft"O .... t.oio rout.s.on baU balf 'the (i\Il~ of 

?I'o~.i.ea of .!i-ISitI:W per k.J of 30.11 as t.n.3t. f&\lSi 

soil ..,.>lant.eU cootiavto.ly wit.n iX>tatofitStI irlU.1cat1c~ 

t.bat. rotat,1on &ff~ patJ'logen ~V'e13 aI~ .j1Haae 

control by rot..aUon dia, be ~J.ole. ~1J.cu and 

P~UMUJ. (.1.9W.) not..1cetJ t.Mt. B.-tollAj isolated 

.t~ ,-.1ce can. 1Dfect. cx>wp8& C8.WJ.i.n» eollar rot. and 
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¥eiol blJ.ght. 'I'b8J ..... ~~ ro~at.Joo of .t:J.oa 

w 1th non hoa~ CI'op8 ill order to prevent. t.he wild 

up of the ~at.J.oD of i.-Slag,. Cbalttoboct. ItOd 

~.1ar;a (l~) fouou taat coll4u rot. ao<l root. ro~ of 

CaD be ~.fQllJ 

iuana..,ea by crop rot-at.jon. The pres_~ obaoavat.Jon 

t.hat-wll8D rice 16 at01IIID 1n l'Ot.atJ.on wJ.t.b t.apJooa. 

b.aAaaul or bJ::"1ujal. t.he inc1o..ce &ad 1I'It.8081"1 of 

sneath bl1.gbt. wen low ...... .in confol'll1t.y with t.be 

r •• "lu of tl:lfit above workers. 

~ dW.ARt. 80ll araeodiMnta tr.Md 1.n ~U • 

..,lyr1cJ.d.1a leaves. rl_ .... k. ... yp~ll .. saw d\lSt. and 

011 cakeS lJ.ke puAAa. __ aDd aa.rot.t..1 were eff1c .... " 

if. redw:~ the 14t._1t., aDd ~ of abea~ 

bli~ht. CU.MUu of r;.lce (Table 3). However. \II1der 

fJAlo c(JlJj1t.i008 OIllJ a few of ~ vJ.a.# glrr1c:.kU.a 

lCiI-!lv •• , rice I'a&ak aAd 1 ..... alolW W8rtli effect.1" •• 

. ..;uziDg maxi .. Ul1 .... .tas; .t.a(I8, pellicle .... geDCe aDd 

1'Iiat.l.lr1t.J .~. ~ wlJe.1e1d1a leav •• aDd rlce hWIk 

~. WMtf",l. wblle UM vas effie1_t. OlAr.illg panicle 

..... ~c. and at. -..t.v1t., .t.~ only. 
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RaJan anQ ..... (191S) uJ.eJ vu10ua !nuusu1al 

and -.r 1a .. 1tJ,ICal "'~(j DUlt.QI" .lel.a ~aJ..Dat. sMaU. bllgbt. 

(~J..,,",aae. Tbe, baYe ~t.8U \boat. coc::om.lt. @1t.b \wlt.b 

NPK) _ eluppa caM. ~Z' aeeu cake and punna cake 

have ~ •• cu.d\a1 AD l:edUJc~ the 1nt.e031t.y of 

sbeat:.n bl¥t. cU,...... &aJao (1980) haS fo\UUI tnat. 

lKiA ooiblQl ~. .ew d\lSt. anu rJ.ee hwlK U1I equall, 

eCfecu.ve .IJl lI\Ippreaa~ abu\b bligbt diIIe_. 
uatJl '1~1g) .~t.&1 that. a\&I.'Y.iv.'!l pe.r;Jod aQd 

v lauJ.l1tl of 5Clcot.1a .... caOuced by incorj:X)rat..io&l 

of ~ u.lwr. l.lJ&. EtaRlA1t 19M:I~I. KanDa!Jall &Od 

I?,aaao (19ul a> ~ reGvct.J.oo 1D ...al~ 

1I1fect.1oo of !;,.sg1M1 Dr ~t. aucb .a r J.c:Et c:hIl!!. 

aeea caka. HW duat. aDd sanure. Geor~ £l.i1. (19.4) 

Qj,)t.6~ wxcelleot. fiallJ coou:ol of ahIMt.b bligbt. w1dl 

Tn. Qb&&l'Yat.J.oa iD \be pcesent. J.nvvst.~':lt.1on 

that. \i1rr1cJd1a 1 .... or c1c:fi lNak reuuceJ ~ 

duaaae vUE' ............... UlluJ.n.i at.a.., •• panicle 

""aer~~ .t.~ aDd IWlwrity .. t~. and 11iae O\l.l'1Jlt" 

1at.tAr pt'aeM aloDe ... importaot.,..olnta .In aJ.aeaae 

.an~t... G1t r .1c1d.1a 1tt... aao r lee h\&ak are 
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.fftiC~.1ve .tn r~ t.b8 \.i.1btlue score as \Nll (1$ 

iI)ftit.at.iQn of \JUfereot. t.l11~r$ while lJJae 

i:.lx:e.aell~ .1.nvest ..... a~lvn r~al.a t.b,,; 6U~ wr 1ty of 

\iiyr;.1c.t.QJ.& lea .... ally rice mask ovur otlW.r diCl~lala. 

K.1OU hI&S!C. COAt.aiD aoa11.ac::t0D8 ~6 9, e" p ~r1c 

aclu ana h ( ... ) de~ol.lol wbic:b inhJ.i:>J.t sportt 

"ermJ.na t.J.Oil fJf t.be pa~ (G'iWlWOvaahy at;' • 1983)-

'lhe tStff1c1ency Qf oil cakes in mana'i~nt. of .!i-lSilag,l 

hu ~ revea.led by reoent. stUIJ1ea al6o • 

. ~.l&iilartJ~ !!1 Al. (1961 b) &l.J.,,~.t.ed t.lVtt De4iN1\ (.;(lkti at 

Ult: rat-e of 2.5 tiM l'~ tl\ti root. "ot. of cot.t.on 

uvtli to ~.!21.fP'. Pw.skuiltarJ. and Sal.',~kr.t.Jlbnan (19u7) 

tound that. ~a)ce;;.; of pwltWl alW neem rea~ t.~ 

~~yr~~t.1c aJrv1941 of n-!2ttpl. 

ii.l .... ft. rot. of ~J.Jl.iivr <*IaeQ by t'x\f~ 1rlt.Ii~WS~t.Wl. 

({',aJan J.t.#11, RaJan aDd S1f~~. J.914o; ht3Jan and 1r ... h, 

.1 ~7., aala~~.l i.l.ll- J.91l, RaJan ;,u)o ;.,1n.h. 1975). 

~t.!t. tot. of ,p;0\IIX1IOU.~ c:aU$8ti cy ~"S;l~I'WY~ '91~t*' 

\ i~lt1 &1 .Il.., 1.-j~1). fioot..tot. ot;;:;oybean 



(~o.,;~ ~ •• eoy.na), t\IQfJ ~1al wJ.lt of t.oIMto 

.:a\liHkl 0)' iflaew:io"Oa". ao1aAaCtiar~ (Jajal?i.aM,sn. 1971; 

Kajan .3Du Jaya~&kaab. 19~). 

~lackwraiu .>-rlor to 1At::rcl1at.ioo aDd If,;ta! bl..1gbt 

l.oc.enlilt.y u..o1cat..i&lg ~ bUJ.a for reduced d.1se,," 

.lncJ.QcQce aft_ eppl.lcaUoA of 1.J.me and apaum as 

~l'Vea .in t,he pceNIDC study • The reuuc.u u ........ 

J.nclc:ieac:e tollowJ.ag aw11cad.on of l.1lloti &Ad ,.y~awa can 

be at.uJ.b\&t,8ij too t.be iOl'Mt.J.oo of c.nlclwa pect.at..ti;l. a 

sU\lCt.ure .tea.lat.aat. too ~ iDYllsloA by tJw patnowen. 

e;.u l1uL W"~kca to thla f. .... 1d have <.lao .c~port.ed t.be 

cQIlU'ol 01 ",laot Qu..... by appl1cat.J.on of ca1c.lual. 

CoJ:\ifiIQ (l~.S) au'IJ",'1I8t..ed t..bfa CDIltrol of vaso.Alar wilt. 

Qf tomato (P'il:KM QlXIR!IiMiW!) by calclWk nuu1Uon. 

Dateman r.tDU M111u (",MO) ob&(U"Ve"j t.be nwist.",mce of 

bearus ayaJ.nst. ~.fQl'9a followlDg c'l,V.,11cat.10fi of 

c:a1.cJ.um. 

W1\$t;. po:fi\l14Uoa of ~ p4t~~n Wlder f lela 

c, ... nd1t1on was 1kIt.J.ced .l.n ploU .ataifII'Ki'" wittl ,.ly.t' .lcw.1a 

leaves af t.~l: t.euth _d f~eenth ~lQek5. However, ploU 
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Ue&t.eu YiJ.U& 1'101 .... " ~. wY~ and ~a cakit 

a180 hau l.ow PO~lAUoD vi ~.f91tAi. e\,fi euly aa 

49.2" ~apavU" and b.S.a uaoc1..~ .. bave not,iced t.hat. 

sa~rOyhyt.J.c acu.v1t.y ot Ii.WP,t, was r~ by 

~lldtifiWllU 11k. Oat au.w. Uw1~y aDd S.l.nvb (19tiO~ 

obe.rvCld t.be PG:V\ll.at..IoD of !lsl:OChQl!'W RjlI!121Jpa 

caWlinw ",'oot, rot. oi CIOt.toA W be rWu.~ undw 

cotton we,rfil fouad to be t.bs best in wb.lcb ~ 

wu r~ to 50 PN' ceot. 111 low: weWuI t.ime. 

P~1 aIlCl klalu1ahoan (19&7) oC6CV'llU 

r~ •• p&'Opbyt.1c acU"it., of .so.tel., UD;l ... 

~t.a 11k._ puan. cak., ~ calc.e, r.lee bWlk .. 

.bav UWlt." tub was_ aad wrouadnut. shell. MaJ.t.! 

n.i1. (1901) obHC'tIed tbat. 0.11. caMS 'Of greJUIWU"t., 

black ULX. ~t.aCQ. __ aDd K.narauJa re-..suQel t.be 

have litk)wn tbat sa.,capbytic flOCi!! in 801.1 vu." tot.al 

fWiliJ.. bac::t,l;)r 1a aDO act.1noarc-t.- nave tr~\l.lJ 
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1.01 

J.ncreaaeu 1n Vti1<.aa8 UC:HI~ts. ~iOl~ or~:\i11C 

.uat.~t1als (ot.h'er ~ oil cakea). iJ1l%'1c1OJ.a lea~ 

anu prtw$ ~ had ~t. fWl'ia1 poi:JUlaUon 

~nro~ut. t.M perJoJ 01 .1nvest.J."atJ.on w. f,·ou, 

SfICO;;..u u11 t,Qf,tl\ week. Ot.bbJ:S i1ke r.lo=: hwSk, 

»aw uwst. and COCOPUt. plt.h alau bad h1gher f~.l 

iX>tA&lat.1on uur ~ la'tUr .t.A>Je&. ~ 011 cake •• 

vUllOa ca.ke baO ~ fuawa1 jX)pUlat..t.oll ow:- Jsi'l) all tJ'MIl 

uJ.fft::rtiWt. ~r1ocJs of asseaSaalc.. Uur.tnw second WMl(, 

oru.y puooa cake b&\ ~b8r f\&llg31 populac.JQn 

evet.t.~UVh lJur1n'Ji 13~ &"11988, all t.~ 0,11 cakes 

t.est.Qd st,Jaulat.aJ Ule fUl1\i,;.}l ilOj?tllat.1on. Incr~ 

iX',,/u1at..i..vn of t.ot.a1 fUOV1 follow~ 00J.1 ~t 

baa ~ wJ.uely ~t:.ed (Sw.tt.b ,!iD<.J Asbwoct.h .... 965, 

Qaor)fc, .a.)tSl). 

AatoOg t.ht.f t.reat.rtMirAta wl\J.cb haY" encou.r -':iI'tiIU t.be 

total fW~~ll flora, ~lyrJoidJ.e le1lves and rJ.ce bwsi(. 

b~ v~'l' ~ Wluence (1ft ~ 1nt.~&it.y and inc.w.;ce 

of \be ,,U.at=a8e. lD ~Ilt.s Such U press lIIUd. saw 

..JWJt. 300 CQconut pit.h. the iDt.ensJ.t:v ~ 1ncj.-.jeQCe of 

trw d18eeae ~ aaor. t.ban t.ha~ ot r.lee huak and 

_1:1" .1c!uia leaves in.pi" of 1nc:.r:'tlfaseu t.ot41 fw~al 



populat.ion. lbJ.a .. ,aiut.e8 a cloael:" pcobe 1nto 

tobe $\abject .. to ...... 1D t.be .... quant.itat.ive 

..,1cQlr.. the.re J.a GQfl .... 111t.y of VAr J.at.J.on 111 t.be 

q ..... 1J.tat.lve f>tc:uLce. It. ia presumable t.hat. J.n pot.. 

~ .it.D "lyrJ.cidia 1 ••• e. or rJ.c:e hwIlk. $,iJ8CUJc 

fl.ora &nt.avonJ.aU.c to .a.!A1to1 wee", pr4ldoM1DlWt. aDd 

t.ney in t.VA ~t. baYe beeD respona1blo for rea\.lC8d 

int.ensit.y and J.nc1deDoe o! ~ \lisea ... fo11owJ.n.v l.OWt4' 

"I'ne dJ.Maa. ~Dt. by 11011 ~u and 

.~wmt WJ.l.J "'V of f\IDgal aut.4~iJ.5U baa been 

re~t.ed by oUwr WOZ'JDaI'a. Pad1lakUfU.l"i ana 

Sa1aia.lJ&llAan (1907) reponed that. ~t of eo11 

with pWKUl cake aIW __ cake ~ t.l'k: ~a?ro~."ihytlc 

*,n1v<1\1 of b.-elM' and ~ the ftM~l 

po~lat.J.on. -rbey ob8~ .t.ocxe .... ..l PDvulat,1ous of 

ant.~lJ.at.. 1.tJw l"~ y4:&st. I..b,r!J.;epw!. 

Y0'f,QAlW .(11JH11 a-nidal' aDd aMtQt!1ue a~ 

aft.lI:.J: the ~ aDd coaclucled t.ba't t.bti iWCban18la 

of bJ.ol~J.cal Q)l1u-ol ., 1M antJ.bJ..oals and/or 



i£if1cleocy of tr~ .pp. to iM.Qa~ plant. 

\i1s .... ~s baa ~ oM .. ed by aever$l worker$. 

t"";U'topadhyay aDd IaNlika ChaDOr. (1966) ~w 

t.n.... I.. Oil"'" CCX4U018 .\ltilar~t. ¢1Q(.l t..oQacco 

da.:upiA.,; off (ex» .... IRb'PAUVil-tNt). Pa~.abhan an ... 

,'l>bat&uc (lWO) .t",.U.ca~ t..ne abilit.y of .I.vK19t in 

~ag~ ,'oat. .we. ot .",arcuw (~xs.Aldl! W{a:!&!l'911~YS). 

,uaarium wilt. of toa&~ ... effect.ively cOlltroll ... by 

.I-Xii'Wi \V~U8*l ... a1., 19iiO). 

AaIoog ton. <JUffUttll~ ~t..'j t..-teO. 

po~ul~t1vns of bact.eria ..0 act..Inofaycet.e.s 'lfft'Jre tI1IOCe 

in ylyric.wu l.eutv&a., Pl"Us -.ad and riol S"'.t-SW our Jug 

SIi!!ICo.oo ;tl;O .sixth week., However, population 1nc.reu. 

uur Jag t...mtA 'Wek ".. DOt. ti.i;)Dlf 1e.u1"'. ~9 t.he 

Qu.,Cerent. oil OIkes t. .... ea" aab\&a cake ar,u pWJna cake 

..Jiffureut. per.toda of __ 4tIlMiimt.. 0ur~.second week .. 

all the oil cakeS t. .. tAti.1 .~ h.1gb4r bact-erial 

P'>~)u.lat.lvn, ~biit,ut" cNr.t.Ag aJ.xt.h WQ.~. t.reat..~lU 

wnicb r~QW .tlJ.gbdr populat.!gn we.re iiiiabl.la c~k •• oeei> 

cad &~ ?WVla cake. Du,rlny ... ent.h we-eK only ~~ 

cax._ ana PW'lUa cake treated 501.1 aho~ s1gnlfJ.c:ant.ly 



populat.1un of bac:t.e&'Aa wu bJ4b .in gllr 1cJ.a1a l.a .... 

.... oded ao.ll 0\I.C'1D9 t._~ .. It, aDd l1e8 _ .. achad 

• .,}lot.a OllriGg four .... t.b wek. DurJ.Dii earl, peE'.ioda 

ot aeoOlld ... a1at:b ....... Dd ..... bad 00 aJ.gnU1c:ant. 

ioIl\leDCe on beeter tal pojNlaUoll. 

ntce #t.J:' aw 1. "be CAlf ~n" wb1c:b , ... 

a1~U J.eant.l, ~ act.J.ncayoetM popQlat.1on dul'Jag 

all pc~ of ob ..... UOO. p,; ... 1IlUd .. glyr1cJd.la 

leaW$ aDd "ice .... k u.o bad ~ popu1a\J.oD ow:i09 

~ aDa <lJ..xtA..... PopulaUon of ac:t1ooaycet.ea 

dJ.d .DOt. dUfe IfIOD.tI 011 cue. iD aecoDd 1IM8k. aut. 

aur1Dg a1xtb ...... ...... can sbowed b.t.yber poP'&lat.1on 

4n(l dur 1ay t.ent.h wea, all caltea acept. pwtaa cake 

ruaocd~ b.1gber poP'&lat.1oD. PadiDakuauu: J. and 

aalakr.1abDan (1967) bIrIe ~ted t.bat. puDDa cak., 

Diilem cu." r.l.c:!e buak .uad saw dust. 1acceaaed t.be 

po~l!lU0n5 of iJaot,er1a $Dd ~1no8ycet •• .U1 ao.tl. 

Among .heEl" apoe1_ at IMA". ..... &,,-p\9I!)'SM wen 

pr~&llt. Tbe preaeot. 1Dveat..igat.J.oft alao rev •• led 

t.nat po..,,,l'?! t,i'Joa of Meteri • .aa4 .act1alOillycet.s were 

4101:'. 1n 4P011 ~ed with dUfer_t. GrSlanic mate 1al •• 
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Kr~ aoQ 1tanUa58iiiJ (l~) ~J:'v~ 

h.LJJnec ~ tJ.ou at a.c ..... .&a a.rad act.J.noiajce..... 1n 

80il ~ vltA rice 8Waw, saw duat.. COCOD\&t. 

fibre aDl DiIl_ cake. &bare and JbarJ.a (19d1) fOWld 

Ula\ Ol'iji.Y".\c aust.tarlal.a l1ke auaw, oil CaK4t5, aaw 

OWlt., WOC)Q snav~ ...s e ... yacO faaDlIICe aJIO;l1fJ the 

pbyaJ.cal. ~al aDd bJo1OQlcml (JAVJ.,rOOllJltlDt. at t.lw 

soU aDO ball' t.o CODuol ,be d1aeas. by bett.er 

cuodJ.t.J.ooa foe ~wt.b, ~ ant.agonJ.SU, 

st.J.n'Nlat.Jon of apace ~tJ."""'j fu11owJ..nw lyaLa. 

1twIct.!vau.or. of t.IMt paUlo .... Dy direct act.ion of 

c4I)rt.ain enem.&cala prodltce;i "wJAg ~1tJ.oA# 

~o11J.aat.1or. of. n1U'0QeD apa by releaae of nuuJ.eoU 

f avow: ~ ~t.J.t..t.oa 8lIOOg so11 iA.f.croor~dti.l ... 

In t.n<::lprtJaelat. 1rWeaU9at.1on, it. was ob_rved 

.. nat pl: .. ot.:& u'eated ,d.t.b t.bo8e ~ts which 

at.1aI1ated ~.tal aad ac:t..I.rJotaJ'*~. f lora Uk. 

tll:ua ~, r.lee _vav. .-.... taaak. ~lyJ;.I.t..":i01a leav .. 

as"" var 10\01$ noD tJdJl»le 011 CUO&- MU loti int._lait.y 

aUu J.ncweo~ of th8 0J.aeaae. It. ia pceaUlMble t.b4~ 

the ant.avooiat.1c acU.vlt.y of tba atjJaulat.ud bact.lI:ltr.t.a 
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and ac~.1ooiBycete8 ...... CODUJ.blted t.o t.htit ole.a .. 

m;:W~A" "hr~ ClIQI1i or ot.lwr of tAe ant.~ibt.1c 

t>,[' 1nc~,;les. 

4 cL1t.lcal aaalya1a of the whole .1~at1on will 

t.MrtSfore 1nUlcat.e tbat. f lu<:biat.J.on of popu.lat Jon vf 

lH&prophyt.J.c flOI';) - f~J.. becteria and actlllO'AYC*t.ea -

in r~1.t.1vu to pa~.., baa got a major role 10 

.... 1 .. &.84# ~t. .arlJ.ec woe)u,,;s on b.lol~.tc.l 

control of ao.u~ cU ••• ase. bave ahown that. !\f.&lgJ. 

Are JAport.i!D't 10 early deooIDpoaJ.tJ.on .t.age. Th.1a 18 

follO\Ji(1d by bact.er1a aDd f1AallJ by 3Ct~cebta. 

l'hU uUfereoce J.s poaalbly QUe t.o d UferePCQ in t.bek 

.. oay .. &yatMal c.~l. of ~Jtw-t.1A.i.i oc~~1c aUbst.ra .... 

of vary.in<ij COIlp1exJ.t:.J. S.l.lapl(# :;.u~ar5 are eaaUy 

uJ.ge;:$t.ed by CtKta1n _11 fUDgJ. r&l_r~ u &~.u fung1. 

It. 1$ owJoua that. 1n c.be ... ly per~ of d~1UoD 

t.iw VOPUlat..lon of au;ar funv1 1Qcreaaes. 'mis 

increaaed £X)p\ilat.ioD of augu fUAJ1 dec:llDea 0l1CtI 

t.he a.t;aple sUtiiara are exbau.aUtd. TtU.a ~aJ.blr 

cr.at.~a 4Ul atmosphere fw .t..oereaaed fX)~at.J.oll of 

bacteria. iioweYer. 0QCe ~lt..1oa 1s faat.. the 

t.~cature lIoti.$ up an4 0Il1r h1,.bly r1,jsJ.at.~t ocQallic 
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fr acUon remain ~ea. ~'t. t.b1S at.age/ ",Illy 

act.J.noIaycewa w111 be able to act. ana lwnce t.bti 

po~aUuA oe act..lDoIIJeat.ea 1Dcreuea at the last. 

~. 

-S1nct: fooa 8Uba~&8e .1D soil art: ~rally 

sooct, adO.1t..ion 01. oqaoJ.c material. bav.iJlg a ~1_ 

ot s\li)st.ancee I:ADiJ.oQ .I.D tbeJr devree aDd ~aee of 

th.onlllpoaJ.t.J.on lead to ....... a.t.ccob1al actJ.vlty. 

TbUa .. tbe .great ... etfl.ifIIGC'J of fWlili1 OYer: bacte&'1a 

J.n CQlon.1aJslij .ubatr.~ wbJ.cb are eas11y 

u~J.bl ...... t.be fo&'l88C tioM'ioat>e OVt:tr t.he latt.ez

.;.H4'~ earl)' puriod of ~1Uon. Garet.t. (1956) 

_..,~sted great.t.U' 4df1oJAtacr of f~J. oYfitJr baCt.tlIr1a 

i.n ~1ng al...,le OI:iJ-J.c aabauabts. 

",ajlUl aACJ SlGeb (1112) ... ~ with soft. rot. of 

g~ cal.lMd .bJ fiSh". Mh!RWV'!MSJP nave ~boWO 

t.hat. ~at1 .. correlaUoa """ •• n UIe pathOd eo aDd 

t.ota! tWl!J1 were algoU.t.caa& dUr.1D9 .&I"ly ~tJ.vo 

ptll.X'1oo .. Out. durJ.o.w la~ per£o\.j .. _<..lativ\! coIrelaUon 

between pa~eo aDd IMGt.er J.al PGfAllaUoo wa. 

sill'tU1cant. Gilbert a.l1- (l~tU I'.port-ad tbat 

ou.r; ~ ~ar 1)' stAge_ of (j~1tJ.on of orwanJc 
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aaaa~u .. the .... kdotIIa of f~J.8~aa1a results J.n 

1ac::I'eak 10 t.be ....... _ p&'Opaw~" of t.he p"b;)~ 

.1n so.11 WlJet.bIU: ,,1ta iDcl"euo 1n ~~;,~opbyt.J.e 

flora. lfowevu. aaora t.be act1v.1t.y of ~ 

.i<1cJ:oflora 1'edQce4 tIW £1Oi.JUlat.1on of pa~ through 

., ar J.oua 4Ot.490n1a~ .., coapeUtJ.". effCt"$. 

organic lMt.ri#r1aa bave .bawD to tMt ell\iCt..1ve 1n 

reQuc1Dg t..btS """1~ of .... ral aoil-l.Jorne c11seaaea. 

The belwf1t. wa.a.n.a by tIM p&:6Ct.J.ce iNl not. only _ du.e 

t.o t.M at.uvaUuD of t.be pat.bogen (QOIl'tp8t1tJ.on) but. 

also due to t.b8 stl_1.~.IoD of ant.agon.t.at.J.c fCopenJ.ea 

of 8011 ~1oc. (aDt.1bJoaU). The reauctJ.on 10 

<1.1.,,-, 1Dc:~ 1a ~dQre# l111kGd w.1th ~ 

cooeept. of ~l_ pot.4IInUal.. a proouct of tile 

'~-.la&lUt.y of J.noollua pc __ ~ (1Dt.«..a.1t.y factor') aua 

c;;apac.1t.y of tne tHW1I'0RI'IMI8t to ;Jr0<'JW::e t.he duoase 

(e.padt., f~ I. 

iWwce • .in aay C~~'llIOJi wht#reJ.n t.he 1noc;.:I.llUOli 

pot.entlal .... p~ -.0 be _U.-ly h.1\Jh. t.he £,:.11 1n 

.1noculuaa pot.ent..1al bas to I:Je YDJert.aktiJD bJ an 

&pprop.l'.1at.. c:bMl1cal aIId t.-'ea!t.e, !ucUler ..-18. J.ft 

t.Ni J.nucul_ alay be 6)~t.ed b101oiiJ.cal1y. In t.be 
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pceatmc. 1AveaU9a~. 1" aa, be 8fIeP t.bat t.be 

inua&lwa pot.enUal of the pat.~en was M)diwa aod 

t..hJ.a ~bt. have ... ... I:8aIlOO t.b&t. s1taply »y 

aamd~ »01.1 witb cvt.aJn QE'1Ipil1c iMurLala 11kt£ 

wlycJ.cJ4J.a 1 .... aad .-1oe 1'aIaJ(, ~ ~~~t. of 

(J1"~ vas fau. 

'I'M 14"e"G~ J.aveat..lgaC.J.Oll rev_leo t.h8 eftJ.cac:y 

uf iu.DQJ.c1&:1a lJke ~aa"" I.Wd ea~ in Ule 

.ah~t of .beaUt bl.iQbt. d ..... .llae. FloW 

expcu:~t.a ~ bJ IlhUt.avaUal_ a A.A.- (.1977) 

MY. al8() rev.aled tobat &t.lVUt.J.n was t.be __ to 

.ff~1Vtt c1'JlMl1cal 8.9aiaat. U. dJ.se.... 'tbey 

vtJHneo t.l'lat. u ........ ....,.1t.y i.e, SavuUn spcayed 

t)lota wee :;).$ pt4" C*lt. ~ to 15 pel' c:ent 10 C.h8 

UD8pJ:ayeo control. 1'.., hICQ_~ that.. apr.1!y1ng 

r1ee crop t.wJ.ce ,,1'" lSav .... tJ.a (at OJ aDd 95 oJ.als 

at tar plantlal\J) "WCNlJ be "f~J.ve. 

Ja;J-.~'tban aad "'lIDaif'" (191a) Qt-t~J t.hat. 

tt\C'ee .~ai. at. '*l deli iDtcval Ol.U~ m.ax~ 

c .• U,l .. rlDw SU~ wi"" BaviAtu,n prov.wod ~ prot.ecUoo 

Clva.1nat. .neath b11ilb". 1taDDa1yaa aau Pruad (1~11 a) 

~vea that apray of HJ.noaao t.w1ce ourJng taaX.liIua 
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t111eriDg .~~ .uoeU".lt cheCkftd t.he d.1$68". The 

vre.ant. "~l.&.Jy .lao ~t.ca~ed the ~r1oJ:1t.J' of 

c:ubeDdaaJJH (8avJ.8UA) aDd eo~hoS (ttJnoaan), OV'4 

otMr fun..;1cidU 18 UIe ~t. of sbeaU. bli~bt 

uieeu(t of c.lee. Seve¥'al ottt..r wo.t'kt:re nave aLso 

repcirtea t.h8 ~fJ.cacy of tbUv cbaflrd.Cil.lS itl t.bls 

~~lt. of t.be dJaeue (n.:;v., lSfao, R_Jan '" ti •• 

.i~"', Reddy as ..... 1:Jel'. 

The tlre!HJAt a-.cJl' J.OI.U,c:a~ed t.aat WtifdieJ.de 

b'lHltil.1ocarb was ~fcJCt.1 •• 10 MDa .. 1n.w the disease 

J.ncJdunce. ThU f1ndJ.ag .u in accorQance wit.n uae 

t1nd1nv of Va.sAVaD .. .11. (lWO) alW RaJan aW 

It.t.yavLrah (19dl) and ~ (1964). Sallkaral.l.ngem 

'.1~tJ;')} obaerveo UMt 1.1&ae.u' growt.h Qf ,t.-!9ltn& aDd 

f$,-,gUwr; " .. UtU was ~~ by hecbJ.cioea nitrofea 

aJld fl\1choral1n. In cult.u&'* lIoiItQJ.a., ~ b~rb1c1dee 

J.nllJ.G1t.ed t.he aclocot..1al proJu.ctJ.,oc. Sanka.c-alllU3aa. 

and Jeyar,lJao (19d6) .~t.a.J Uaat the mro1c1des 

nit.rotan aou fl~.l.IA 1Mc:Uvat.1Ij th~ 

~polr~al~UC'OD&M., exopoly~alactloLr;.lQ,&S. and 

polYiJa1act,U&"una .. uanaelJ.&a1nasfl pro.J:loolc:eu by ji.!Ql!Ql. 



\ 
\ 

\ 
\ 

JJ1 

'I'be.. l'k:rbJ.c:J.deil inbibJ.ter.I tbtt a clecot.l.al tx'CXJucUoo 

and wer;e fOUPd W be ... toxJ.c th..!tu lnMCt.1cw.a 

Utat. 1n.Mct.J.c!dea U1te q\lJ.Aal.,h08 ano c.uouy 1 ar. 

jlVt. as effecUve .. fUAgJcJ.aea or ba:tl'bkJd~. "sted 

l.Jl red\lCu,., .. t.M diM.... R....adoas aad ;;)1va~.raku-..n 

t,tum fWlV1cJ.dea in ~,,~ tlW; l.inear .p:uwu. vi 

~;"Q! "s'P1W. Howeve.r-, Sar.karal1ugam (l~&O) 

aoae&"V'du Ul4t. 1o.secU.cJ4ee delayttd the scl-:.'rQt.J.a1 

iJrouucUo,>., eventA.:.ugl'I t.bWy failew to iAb.1bl~ J.W 

fOJ:IMt.J.vn. 

u. ~ i.btU trial. tlJ.ffuent t.rea~_nu had AO 

infl~ OIl heJ.'lfbt. of t.be plaou or on t.J.ll(IJJ: 

lr"rcauet1on dW:1Av ~taUy. pba&~. Tl"lti jUl'Oll' of 

YC\JOuct.J.Y't: tJ.ll~a alao .... DOt. 1nfl~. ~I', 

.it. W4"" ~~ tbat., at Rlat.w:lt.y plants J.n 1..x4,Al!! 

tr.4t.~ ,~J.ot.:i wur" taller t.NIn fW'li"l1c.Lle ueat.ed ,Jlot.~. 

Tn. J.ncr4NaeJ ~t.at.J." ~owt.b ait.~r tr~;!l~ilWDt.wJ.t.h 

1,.y' .. ,M cou.J.~ Oe at.uibut.ed to Uw ~t.lun of 

.. l"Owtl\ VCOlilOt..inw aw:.uDOlitS by !. v 11' ide. .,; u"utlaah ~ .A! .. 
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(l~) obh.rved eMar.eed pl_~ ;JrOWt.h c4IlllUltA:d fcom 

asaaQQiMIlt. ot t.be aoU w'&'t.b X.npl.lMYS 4Dd 1..iptJAgM 

and a~.s~ that "'~XD!I .Pi>. pro.;.~ '~l4wth 

r~ulat..ihJ factors wb1cb .I.Da.".~ t.tt.e rat.e of seed 

",eriA1naUon auu ..JQ we1vbt of .snoots ana :Jt~. 

s .Lu1lar result.s hatH a:...a repon.ed by C~ .u .al.. 

t l~_) 'Vito fOWlU that. 1..DID&IPw! J.uoucw increased 

h~J.vnt. in var~ .flo.c1c.':ult\d:al and horticu.i.tur~l 

c.ropa. wben fUDiJiIWI w .. applied .1n cvn1u1a1 awspeasJ.ona 

or in • ~!3t. bran lI&lx~e. 

He1tn.iC ~;'!1J1 yield DOr aU-aw y1.10 was .e0Wlu to 

01ffter .iu any of tJw tr.a~u .in t~ fl~ld tr.1a.i.

HI,)"1I!ieVe;1 # nQ.Q aJ.-;jIuJ.f leant. J.ncr ... e 1n gt; aJ.n y 181\1 was 

O~.erv~~ 1n ~LOt5 r~1YlDw rice husK a~ ~1tn 

.I • .!~ or w1:irJ.cid.la leaves wJ.t.b car~.saJ.m. Yield 

of. suaw ~as lfIOCe 1u ploU rcceJ.v1.n\jl 11«* wlt.n 

c;;:ar~aa.bP, WWIl~ c.b. dUferenCtl vas not. 

~J.9D.1fJ.c:a"t. l'iO aUfe.nwce ~ U~abr«:;uu was 

obaerveo J,i, tWca1n w.1..,ht. aoa {HircellttiJ~ of chaff alao. 

"''''he UQD J.1 wu.1t icant lJUferenoe 10 'iilr "lin Mid st.r aw 

j1elda auaon'll .JJ.ffe.reot. fWlw.f.c~ comp~reu to Wltreat.;;,;:d 

coJutrol baa be~n rto:jIlOCted 1ft earllt.!J:' Stt.uaiea conduct.eeI 

at "ice ni:;liSearch St.dt.ioo" ~ and Heg10nal 
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A.gr1cu.l~ .. al ...... cb S"tJ.ou. Pat.t.aub1. Ker81. 

t A.noIly8aOWi. ~h itepcx't.. KerZi14~1cu1t.'-Il"al 

UnJ.vex:01t.y. l»M). 

Tht.: to&' 141 ....,loJ 1Dg tM biocoDt.rol ~t. 

I..xl.l:iqs .ruaulc.ed J.o a ceu\k;eQ disease int.ensit.y and 

1nciQ~ 1Du1c:at.1nw "be eff1c:1lmq' of tno u.l.ocuDUol. 

aWti'~t ~.YK1g! ill RtDag.iDg alwa~ bL1 ... bt. Of rice. The 

.mtapli_ 18 "'es\&lt.ant of aDJ' one of t,btQ &eehari18Wi 

v.1a •• ilDt.1b108 ..... CQIIIp8U&J.yo. u-ploit.at.1i;.;.n 01." in 

c~t.J.oo. Kbant.mrJ.lbar1a (lllS1) fow~ trn:et. 

vC,;;3.lilC: ~t.~.{iaJ..a like aUaw. oil cakes aod aMi Quat. 

10c ",eaae c.ne tX)~l .. tJ.u1l of ant.aQonata of sull br 1A;J1ng 

aOo\it. a ceu~ d1Maae .tac.ideuce aft-%' ~t. of 

t.ne eo.11 witb tbe.se awat.fl#c1ala. Nava.t'ajan.uatJ Reddy 

(l~) fOUDU Ulat. I.y"". cvn~rol. t.Obacco ~fip1ng 

off cau.fje.; iri 'xslWp leAtll~S!.Ht. ~~-.v1 aDd 

f.1alakr 16Ma.o (1986) have J:'fllXIrt.ed .l.y4WZ as btiJA.l 

ant.a.,.UioJ.atJ.c: to b.-.1,' aa 1D til comblnat.J..;),a, t.bIt 

,~"ry was re-;Jt.M:w'eU_ ~lagar5amy.l1.1l- (1:Ji:S7 b) 

oOSorVti'd that. ,i.II:. aDd peat. ~r;vwlC8 ~ri.a lit.y of 

~11n\1i$ ~e r~ by .-odin .. wlt.b .I,.v;KJQt. 

~ecal vUlu.t" 'I!r.OCkera nave also CcitiJQCi.eU aDtlUt. that 
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effJ.c.\eDcJ' of 1-WAd! iD CODU'ollJ.Au a-lRl'l' (HJ.no 

aDa &ldo# 1940, aor. 1.'7, GoJNlapalan and Nair. 1984). 

C8rt.&1a HbU apeJea of. tllSi1J5L9M" are 41ao 

report.ed effec:tJ.". iD COfIIpetJ.Dg w1tb ADd aupp.reaa.tAg 

.l.1A1M '. Tr.a~ 0.1 ... ~. of Ra~J..b aod Pea w1t.b 

coniuLa of 1...... Ja .. _tbocel .lurq pZOaN.:ted 

~ ano aeedl1Dg8 ina a.1p1IN IHlCJ PZ\b1ve app. 

nearly ... ffecUvel, .. a\IDgJ.c1de seed t.cut.. __ 

(Harman .IS. .11.. 1980). They found tbat 1a 8OU, 

coot&1n~ .I-b •••• t.bK'e .... lower dena!"!_ of 

A-Mlau. .1.1 ',.".,. al_ ball found b1gbly 

Q_~j,ve to cpr'"JM ""'EII (fUAo, 1935). 

LMS'.K.1t MIllY at 4 ..... J»l. ~t foe bio conUOl 

of a--W' J.a ~ ....... " tJ.eld baa ~ ckulcrJa.d DJ 

LuND n.al. (1985). £ff1cieDcy of .I-ber,'''NI .. aD 
,'->-

aatagoolat aga1Dat p1a& .. t.bogeaa baa berm r.portAd by 

P .... ku.arJ. aad ltalalrr' .... D (1986), 8bUkuan aDd 

S_~aaww (1986) aDd .apr_jaII aDd "Reddy (1986). 

Alagar:aaa, U. Al- (1M' .) ''''Wetted Hed coatini; 
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foUond Utat. Z ...... uWl aou 1t.a f1lt.rau were 

ant..l"'~11.t.1c t.o .,cellal growt.h aDd aclerot.J.al 

1n1t.J.at..I.vi, of l:,-NlIBl-

ChuUa1Ciltl mal, ..... of 41011 AV&al • .J t.h:.l~ pH of 

t.tl"4 soll W3S ~ in plow airiend ........ 1t..n punna 

cake ao.; 11iaa. wblle 10 1'1c:e husk. g.Lyrlc,LU.a leavea 

sod \IY~$-. t.bG ac.l4it.y ... -~. -rtw altered 

tift aft.c:l' ._,~t. ~" bay. cor.u jbt,lt.e..J to t.he 

dUe ... aa.naQ~t. by an 1Dlk~t. effect. of 

.elect.ivel, .rit.JJnalA~ .,.. of t.be spaeU Ie 

aA~i:l\jQuUu. AnalyeU _lao abowed t.hat t.lla'e was a 

';,;.i~J.'61 1uc:.tea.ae .\J." ao.U n.t.a:~ cont.ent atld it oecl1ne 

1n pot..ub c.»1t.ent iaQicau.ug t.bat. t.he r~ pl&Dta 

have t.dkeo up leu of nltr:ogfIA ana martt of pot.~:t$b 

our ~ it.. wrQwth.. Oo~ of wb1dl have CODtr 1bu~ to 

t.iw reaist.aDC8 oE tba plaau tDW4Coa stwat.b blight.. 



SUMMARY 



1. Labocau.q .ad pot. .. per ...... U vue c:oarJtlCt." 

10 to_ ~PUt.aliJDt. of pl_" paUD1ow,.~ Col1894l oe 
tiot:t..iollt.ue.# Vell_ikk ... # 'frlolwr d\lr~ 19d4-86 to 

."\adf tbe .role 01 yuiowl p.aJcal, cbla.lcal aaG 

o.lol~ic:al factor. OIl _Il~at. of .be.~ bl.1ght. 

d1 ..... of .rJ.ce c ••• o ., BbJ.IosSAPH tolBl# a soil

borne p.t.~. 

2. k"\ll.~. of ..... la1:1ocatocy t..r1ala i001caUtd ~t. 

a.cl~rot..1. 01 i,-!StU&J. ".ill r_J.A 411.. 10 aoJ.l 

.l.rr .. pec:Uve of tbIt dept.A foe fIIOCe t.Nul t.wo 1IlOA~ 

WlUC 0'1' <:oAU1Uoaa. ..t. t.lAd4tc f loodeQ a1t.uaUona I 

wecaillaUoun of ac18l'Ot.1a at. Q.~tba of 1.5 Oil or lIOra 

tC<Wli aoU su.t'f ace ".. weaJl aIIIf.i 4lililaye4 at ttc:J; tour 

vveka. 

3. It. waa ol.J......a ~t. -OOWI ueAdllaOOU (ot.~ 

~ a11 cake.) uJad iA po"", 91)'1: 1c1dia lea... aDd 

saw 0WIt. ~ ... plAA" bt.t.1g.tat., _to DOD8 of \be 

u· .. ~u J.Atl~ t.be p,coQ\&ct.J.ou of t.111us. 

lot.eDsit.J aDU .1ooJ.deDc:e of t.be " ....... war. l.east. 111 

joJOU ~w1'" 91:rr.1o.w.a.a le •••• , rJ.ce nua., .~ 
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or aaw ,",ut. IA COCDDU' p1'-" ~t.. t.bB 1Dt.CWilt., 

waa 1 ..... eo~ .tacJ.~ was of a blp&' 

maiiJAi t.wie. 

4. Aasea_t. of ..... po.-l.at1owJ of the pat.hogeD 

.Ad 6~"" in ao.t.l Gtaiag <iiif..... .t.....,.. of 

czop _'*'" 1"weal_ ~t. t.be.I'e wH a general J.Acreaae 

11. the pol,'\llatJ.oo of tbe eon aa.,cophytJ.c flora 

following ~Dt w1t1a a ""'llt.ant. reouct.J.oa 10 tile 

pQp\llaUon u! U1e pa~ • 

• t. ...... 1at.1oo varied w1th .... kJ.Do of JIP'MIQC~nt aGO t ..... 

14.,... 

$. DUfer_t. DOD ecU.bJ.e o1J. c~kea dJ.a not. J.nflueoce 

iJlaDt. _1Wot. oc peodaoUon of t,Ul.ers. Except. i8abua 

cake. all oUWr5 vu. _ ca_. ~a cake and 

lD&I'ot.t.1 cake loweJ:*l &be dJ.ae_ in \*l_.ity. ~. 

a1aeaae .bw:J.Qeoce was lea. 1D pou a~u w1t.h aAyone 

,.JI. U1e oil cajuuI. ~ waJ.cb __ c.ke aQ>j puAna cake 

we.r:. fo..md to be t.b8 Mat.. Fl~t.1on of t.btt 

&1«001.1 po",*lllUoD wu alaioat 1n a aJJa11" p.tt~A 

as 00""'0 10 .... &bow _t.l.olwd exper1aeDt.. 

6. Utffuent .-.tJ.cJdu haC DO 1nfl..aence on pl.ant. 

he.1l1h t. or t..l.11_. ~oaw::t.1oi.. However # J.nt.tlWllt.y and 
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~~ tAlsled --vt. Q,,ajnalph08 aad 4:,4-0 aodl.ula 

.al~. Cu'banr.iaa_ 8IId .U,pbeQpboa 'lllftQ."fl but. MOOg 

tJ'w ~t..i.c.&.cS_ t4t8Md viell rea~ to d1aea ... 

UitJlla81"7. tfoweYec, ill .. _U,c.w • .ben~ aDd • 

as low 

as U\a~ Qf the ..uao_ 'UAilcidea. 

7. UUf __ ~ a:oU&.IoQa IMd no J.li! b •• nee on pla. 

be 1..,at. or vroauc:~JoD oi t..UWa. lAt.en.it.y of 81llMt.b 

bl.t.gbt. d.1M .... waa low iD .. 1ae follow1.og tapJ.oca aad 

r.t.ce foll.owJ.ng b.ana. ~ of ... d.i.Mase waa 

low 10 r.t.ce follawlftg c_ QI' DC1nJal-

S. A f .... 14 expw ....... u 1&14 out. 10 tlW 

IutlriOllttu:al a_MUch s .. t..IoD, Menmatby uw:~ ttw 

ldwtorU .. uoo of 19. to ."Ydy t.be effect of org.an.tc 

aDd .1noK'g .... .a.c alb __ .U, f\IDgJ.o~ (cuoe.radea1m) .end 

~J.o conuol ~t. (ill&flsRM:M IV"'1 OIl "*la~t. 

of sb8at.b Dllgbt. <Ju.&M of r jce. 

g. I«iault.s of t.be ...... t.1gat.J.on ....... led that. 

U.a~U bao DO J.adl_ OIl he1gbt. of the plaou 

u~"1.uiI v.get.at..lve ~ or OIl t.111er ~..JrocAlct.Jo,n. 

~r. at. -~\lrJ.t.l. pleota iD .I-IK,I@1t Ueat.ed l"'lou 
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btw ""1:6 -J.wht. t.baA .... ic1d4l t.r .. tea plou .. dll 

as Wlueat*l plOU. Yiel.Qa of grain ano suaw wer41 

bOt. ,&"uflWlfllCelIl 0, ~ t.l'ea~u. }bwewr. :.t>1~ 

rf:ilOitiviD9 »o~ rlol .. It aDd ~.'M'9I recorded .-ore 

.;.~.ao1cl. leogt,b lIJI4 ru'lMz of graina per ,ioian1cle. 

Trea~U d.f.Q aot. 1afl __ ~ -.19bt. of tJw gra1.ua 

or perC8D~ of cbalf. 

10. U1 ..... ~t .. it.y waa l.u~ in plots ~ 

... .LUI rice i1Wlk or ~lJr:J.c:J.d1. leavu ana plot.. ueat.ed 

wit-b 1;-X".19' a .. ax.a.. t.J,llc1Dg t~ta-J.. "" panicle 

~~04r~euce tU.,.; .. _ and at. CI'OP .. t.\U' 1ty.. t.be 010 Q)Ilt.rol 

a,..unt. l-u,&ul aDO dw f~J.cJ.du cacoend.a1m reduced 

t.flt.i int.enslt.y of the cU ....... 

li. D1aea.~ LoeJ.dCmCe vaa leas .. .J\ir~ oaax ...... 

t.J.J.1C11".i..og stave .t.n plot-a ai_oded wit.b glyr1cWU 

l.av •• aD';;' t.hoae u.a~ vJ.t.b .I.XA,1S::- k,iUrJ..aw 

~a&l1cl.. ~".jc. _t.a,.e .and at. <:rOt> _t,l.iClt.y I VloU 

t.reatev wi&b ~lyr1cJQ!a leaves, r1ce huak. lime and 

c u:: oenuaa. ,1<0 bao lower Q....... J.nc:J.ti~nce. 

l:l. POtJ~.t.1c,)o oJ 8ap1"Opbyt. .. Wd 8t..1Aul,~tfiO and 

Ulat. 01; ,..atnowlUl wa. nuuceo b7 all the MWtnd"n,vuU 
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uJ.eQ J.u the fMW expu ..... &. Hcti.".c. ~~ 
s~ia&1.at.1on of aapt'opbytJN aDO et.ap.,ress.t..on of the 

y.~,~ was ~ed 10 plot.s ~ 'A%1th v1lr1c::11.i1. 

l~a~. or rice hUak. 

J.). Thd predoMioa. f~al t lora Wl",*r each 

t.reau.ot. .v. the field ~..I.atdlt. 1IftWe J.aol.~. 

,tAU: UJ.eu aad at.&&U.1ecl. Aft~ll.uUC at.ucUee &' ..... 1 .. 

u..at. • .:*: ..... of Il·~A:I. AtetU'*_ iliad "KrK 

ftue antagonat.1c to (;Olon1d of j1.mlla&. 

J.4. ~,!)l analy." of tile 8011 bator. ,and aftc 

t.ne f.lew ~J.;wDt. c .... J.ed tobat. pK of .. M 8011 ... 

1nc:r ... eu in ploU ..... 1d4iK.i wi~ 1 .... 01' pQIIfte cake 

Wlec. aa to,; ot.-r UCit .. ~u y1&." .l'ice bu8k. 

a1yrJ.c:.1tJia leav .. .an .... ~r~awa • .-011 acJ.ci.lt., ... 

8Oha.,..;. H1u~ ~.Dt. ot t.he Gol1 vas .l.ncroaaed 

and iJOt.ash COIl".at Di:J.ns decr~ 10 ell \be 

~ta aft.~" Ute expec.laent.. g-boapbo.cua con ..... 

waa vnbaDC'It'ki 1n ai~ment$ viz., f)\lQAa calt., 1 ........ 

"1i1·U .... 

l1kt aGoW .tu~wa .uKi.lcat. t.be ~ __ of 

8QiaI8 o.f'll3n1c: .. ~~'-Zi viz., glfr1c141.a 1 .. ".8, r.tce 

bwsk a.n..t inorg,1.ulc ~DUaleDbi 11ke liM on tt. 
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lX)iA'la\.loli of the yat.bogea 11.191W In soil .in 

relaUvn too aap~ .... crof loc,:i of ~otal fw,,gi,, 

bact.t'..:r;1a antl ~1Doayoet.u. 1~ iDay be .seen that 

\.mit aQoVfit ,U~ UJMJ;ful in t.~ 1IWUla' ..... tt:mt. of ~twltt.h 

i;.tl igbt ~J1a~i.lse ~ f .... w coc~J.t.1oua. 

Tl~ u: ial wlUl .. ,bJ..oClouUOJ. ag.mt. 1.-!1r:1A!t 

ia quJ.\.u .,t.to.-1iJJi.1ng .as <tdWD t.ho ao; .... y~ was \l&ed in 

j,)lac.a of t.l1fi ~t. &JOt .... t. ~1.t.em1c f~J.c!dt: 

Car~l.lOaz.i.tl.1I' the rtittiulU were alJ1roet aJ.m.11ar. 

'iowf:)Yor, f~ .1~ .. " 8l1t.ilocauonal fJ.~ld 

t..t'!..)u ace r • ..,uJre-.;; ~ p&'fIO ..... ly JwJ~ t.he eff1clenc, 

of ,.li r J.ciuJ.4 lrC.i.f.:lv'"s. rica huSk ~ lJ.ioo ,uN tno 

te..aal.;;.;J.lit.y of £~t.1t,~t.1s~ ~ bl0c0nt.rol a-J~nt 

1..xH¥!I foe 0 tu.r~icJdal .:p~fly for tM mtJ.na'J~t 

of l!uwat.h blivnt. \1J.seue. 
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