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^incli CAteel^os^'tea ©sculeatms) oeeupies a pri€e ©f

•plmm aaoRg vegetables,' is lemla# Cultivators raise tm Gmp

throiigliotit the yeas" if tfate-p is avaiiaMa# A s!a,^or iiiaifeafeioa

to bhiaSi C3?of is ©©astitmted 'bj pests -aad diseases affeetiag,

thm crop. Aaoag tli# pestsf tli© i»o©%«.kiiot5 aeMtade

iaoegQita. lias' b©@a fouM t© be me of tii® sosfe eoiBaeal^

@eeBr3?iiig aa# d©©ti?aetlire p©sts| tafeing a'laea^ toil of tli@

.6i?o:p @¥ery s©as©Ea t© ©©iiMiwiOus cultivatios ef .tlae Qvop

smd da© t© t&© pQtljfbagoiis. .iiabl'fe of ttiQ |!©st^ t&e soil

asm^lljr ffiaiafeaias a fopalatle» of tMs aeiastot©* fae

high yieMirii •vameties of bliiiidi ii'ite ^Fiisa Sawani' hme beea ^

f©iaia€ to fe© higllj susceptible to iafestatloB bj tM# aematQa©# .

file ad¥aiitag©s of adopfeiiig better erap liusb.aiidxf praetiees

ar© offset fey iafeststiios by' the soot-ksot aeffiatQdea.;

Plants infested' By thm neaatGdyioas© tlieir irigoui'̂ be©ofa©
sfcunted witli diseolomi?ei leaves sad supp:pessl©B ©f flow#i^iGg»

llbea smh pleats are uproetefi' s©TOj?e galling on roets aat

supfressioii ©f ajoot syst©a are obs@i*ved. (Plate I)« Plaa'bs
\

^ihleli aj?e afel© to sttrvi¥® infestati©a. yield l©ss and Si©

•early* It lias been ©stiaated tshat- the jp^duetion ia yield of

fxiiits ©TOsed W §.* iaeogaita, t& to tb© es:tent ©f ^iO t© 50

pel? e@at«

Studies iiaTO bg©n. ®ad® vaxdous MQsk&t'S ©a ttie control

- ©f root-toot aasatode iafsstation on Wiiadi® •Qn© of the

appTOaekes diosea for tii© control 0i tix© nsiastode iias bsoa tii®
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, a, Bfeiijti plaats Iti eoafesoi' plst.

fig.*. SMait -flaafe©- ia'eost^sl plm anit-im fch#
fl#1j £>@©#£¥1115 tiie .s.Mle-e.i?b ^
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afifliea-feiea ©f efgaai© Th&Q '̂ iBelmi©. applieatioa

of issterlai® life# ©il :aa€. gx^esfii lesyes iBtngh

sbS mts»aoMa&»' 1SS9 aa4 19?1| Sbaiisa ©t si#-. iSfi), i'rea

lusar' aaa ial^t- .1f7S| Slta:^a»slali fst 19% ,

Affl&fiS tte# tal'turtl ©psMtloas -bes^ef fo^ tto© m^^ml

of tfe@"-Be®ate4@,. »©1i'a%iorj liaa b&m f©mi to b© .

' CSi*2i4^^©sii.-@tj a3.«<i i97?| SttnAas'.sali and Siietty^

•• 197?)# ^&@e»g- tifiecl ♦Vytrnt©* -Qxasyi; app3.i€d m

$&ltm spm^B f.cir fi¥®: ^imes ims-'be^a fmM to

©€5iit.i?©l.' tli@ ,m®aat.oie 011 S>Mai.i (Alssi mt 1f?5)» teii-vslatil®

' .ri«mati©Me@ iike feasuifotMeii, ea2?Mfai^aB,.-se^ap,, pliciJ'alie , '

aMie-sgfe feair# tei©u ^epai'te# ©ffeeti'^S ©OBfcfol ot

B* iafesSiag Mi»€i (SifeJ^aaaiaix mmA fis&i?sfea».,.
Ifys)-#' S©ei. %»€ats©iit; witti €@^b©.fiij:'aii iaas^- be-ea 3?@p©rt©d to 1®

eff act^i¥0 111 - -tsha laQBal?©#© oa fefeiadi 3.feiirakiiai.ai?

• a3.-», 1975' ' ' , •

fi?©® i,i@ettseion8 iia4e®4#aii0B -&.i» & M&wkBh^p oS th& 'lil'l.

laaia ©®^«iMi:Gat©cl Mmrnmii on lfemat®4@ pea®© o£ erof©

tk©iF ©©nt^oi. aeXa at IMias E©s#ajee-li

Isstitti-te, Mm 13#ilii« if was c©:DSid@3?Ced t© ®to1v« •

a|jpr©ae&©a fo# til# eeats.C'©! ©f-tiae Parian®' senatoae

p©®t0.-©f sBifci^atei ©i?©iJ0» im a par.t-©f fekis fTO§'̂ aiis@ th©
fi*©s©.at sty.4i®s wes© mdestskefi at tbe Collese of Ag^ieuitare.,

, fellayaai* la tkese Btukt&m ipirelviJig field expsrime»tea:t;iQm»

efforts me'SB sad® t-O' ascertsdii "tii© effect-©f ceisbiaing tfrre®

%^©atB#nt® tm 'sffeeisiw camwol of.. B«' iseo^ita iufesfciBg"
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bliiadi# l%e fei?eatsaeats iaclia€a<i.., .te@p 'plomgliiag as a

dpefation, seed; treatment wliM a .aeaatlcM© •snS.-s©!! t:£^eata©iit

•with a ac>n-~ir©latil8 aomaticii® as ;a- prewplgtafiag %3?©atii©B.t» .

i%e effect @f ij^es© treafcfflemiJs iad"l'yd.ltiiallj'\aad ia

^a^i©ms- w%%h tjo gi?©^tla aad

^ield of feiiiBfli 'api, ttoe soil fopulstioa •of tfe© aematode. A-.pot
©xp@rlffi©p%' 'Saa &ls© ^oo# t:© t^li© saliative smseepfcibilit/j

©f. litre. ,l©eal v'mimim and m̂a iajpTOirad mi'ie^y .IS 11S of •
• , ' • . , - . , • /

bMati t© iafestati^a, by iae©igMt;&* , • • , •

An BiiimiBtXvQ Tmteu ©a ttoe .eoatrol of j?o©t-fai©t -

n©raa'b©€e ^as b#@a. msAs pres#ii^@d«. . . • , • •
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gSflli Of iMSMMXiSBB • -

ABosg tliQ' p1.wt pmrnitlQ '^h;Mh

aassg© omps. tfe® i?©©t»teiot BmmM&m as mmkmm
-raa& m feli® iufSFfeaats aat a@s%meti¥e« Aaicage m

«id© ©f ,empm .^smsisg mommtc losses* RueM w©i?M

lias- mm- fey w@rt©» ail. «@S'M « ©©ati?©!
•-q£ s^nBlsodes'#is- #if e'j?@ps» & tte

•©©jfi© |,sp©'i?ftsis|f e©a'fe^S.te%i.6Bi® ®a4© in Al.®3i€- •xs gl,if©a

fe®l©W8«"'

llatti?as® f«n4 mat eli©fp©«i issfieif gmss -

ia te s@il beairiiy iiifea^®4 fey roet-teet

a«afe©a©® ©aabi-@a to t© i^#w. & a^mal mm ©£ f©tat.©es, -

•_ "#©im©#ii 4aii©al5®i. tfeat tte »©t-teot

'•laf®.s%^i @©il s«iii?e mim'-rnt: stmw ®a¥©

•gcs-Qt eeat's'©! ©f tlie • m '̂' f3^76^S o£ night
%eapemttt^© m^ Si-S#f ®f day t©sp#i»at»t« iff tii® gysm,

&©asi! e©si€itio»«»- <5©at2g#l was ©Ijtsiaed when av^ras© -

. iii^ t@sp#s«ta» «a.s B3^f ^iglaes^#

atia^i ci%?) 4a li^pt imm ttot •-&©§&«©©

a»i. ®©l.as#@s wli<sa a@ si^gaai© aaaaiseats t© ©©lit

. ^odmeed •%&@ mvtmM^, #f-a«at@i-# B&tmBBm witfe a
•fea? 0@iife B\kQWQB6 c©ii©#S'fc,^ '̂61©a. «as 'utm nmnt ©irieofeiir^

-glvias a •fO p-#r 3:«rvsl- ii©:rtali^y i«t ab©ttt-iiia« tmys.

mtmm®& m m* i'Vmf I'«eai4 tfHat mm m&tw& e-^sf

i?0si€ses t© litesmt i/S Imii sise t#e^e



lat# ssil# ia fleM with

iBoamMl* iiif@©ta.ti®s »sa rscitieed toy «lf&l-fs
©sts sfcfa«9 i#spM€rgfi lie. '̂ flax 'iiox agisaisifaiis*

mAuc'^tm wm ©Msiset ¥li©ii aa©a4©i witfe t©ii^

t©5M@s pm'umm^ f&mi. wit! fiv® t©m©ss amf.siiea tii© ®»%e,rial0

mm ©:fplied eiglJt moat^s' sfeortm' p©^iots»

Sisgli ©t ml# Ci9S7) S"e,p0i»tet- tbafe. i«Jl' «

:^©©ta ©f tssat© aad oks-a • fey ft» ;la'yaftiea wsa

atpM^iafely ^@4ii#©4 4f Brnmut aftfee mt& ©f 2,00§ Xfe-

aeE-e wa® ®i^«4 witk s-oii tte«@ w6eks hmimm t̂iey

tfest 7© e^s'b ao4 toaat© ^i@M

•isf li' ©eatj m& fel# ©ii©ei« ' , '

It ms feiifiit feftet «elQi4Qgga@ p©piiial3i©B on temmt© im

Ss-4ict was' 4tEl.Bl.8li©d a#,®'© by "l»^@ g:g0««pi.a®t4ag s^plieaUios ©-f .

"anstajjA ea^© %© tti© ©oil tlias. tl^© .spplieatea of &ishQ^

oil ©iii&#s (Saiaeei.

fa ana Stoag ClfSf) mhmB& tbat fieamsosft

&ttd smrnm i* ' ©ffaetivsly §. iageisolM ©a tj©aa.t# ,

aad ia©®'0a.s#d giaat gj?©¥^fe bqs% prefifiaM®

•tmmtmmt beias ^ 9^ -Sia i^m&mm*-Siagte

Sita^aaaiaii f^amt %liat aa©ad»»t< @f

(!• iairaai#a> isfsstei^ soil' %iit& oJ-i sargoaa, ©m%Q^
piistr^at satea aat liaa«®4'as ^1.1 as wim sawiua-fe •



at tlie i>a:te of 25 fstatalai fei' gaF® eff^etiw i-edTOfJiea

is th& Istmisitf ©f^roGt galX© m ©feta aM fe@isa1fe@«. .,
1

Stia€i@s esaimeiei. hy- At»al sa,d SsBgai? (196t) rewaied

t&at AbelttoseliQs esctileiata:®. w'lien .ijr©"»km' alos® was hmB-vtly •

attaekei. fey iaeegaitii feuli %ili^ gjr@ws %©s©tfee2?'

with seaaana tjlte'-infests.ticj.a was alaest'»gl,,igili>2.©» •

• 4©a@ by -SMvaafeam

e^Btrolling g. JavBiiife& n&tcsto atlasfe©! Salaamis. ia#iea.geitii-

aM tomat© using a©mag©a| hmAmmm.^ va:paa 'aEd' tMoaat^.ia

slisQW@d tiaat iieia^stt at litres p®i? Iis_ was slgaifi^aofely

sai?®:gi©«' otijfrs, tfee yieit ©fetsis©! fesing oeas'ly

fcliat ef m&tmlm,

fi#M. oas-sjiet &nt 'hf Si^al (.1969) asiiai -s©il

f•yjaigaats f©©afe##!. ©f Bm Jasraaica os toasto aliowea .tkat

a€?f^©ii and S.B.S tli© aE»fe®s? ©f 3e®©t galls a»i.

•-• ins2.»eas®i. fsmit QqqA less-ul'fe© wm@ ©Maiaei witfe

iaseeti^ii,©© li&o .-iiasiaoa 2#% kg |p@i' ae?© .affeo

sQli &©f©j?e t.i»aaspiastiiig aM eni. Mep%aeaX©j?

a# It Ug p-m mom*

Smltrnmn C1f69,> %-bat ilrnmims. ©i* 'tiigt* giJOunt

igstm metoM^gmM. even tfi-'iaigliiy

aneeeftible' e.wp-^mm -



laia@©i -(1970) studied t'm affeets ©f imeofo^atiag

oiygasic satei^iais witfe soil .la a ra'bio ©f is5 oki tli®

laeM©a0@ ot Heliaii&gyae sff» is tQsmto*. It was feiiiwl feiiat

tl# aiti'bi^a &£ ©rg«iia.i© aatter* g®s©2?ally i?eSmeet tlM#

iacidemea ®f SelQitecfa^,' Sff. aat tlmt -tfte adtitioa^ ef

Qi[i^-y>vpafi:|;i3t0Bmn. eogQuaFlsci % aad ^^SSSSS

ge^tels'-iafesi .i:'#-3a0©d .stib.ii'fca.Btlal3.y sad iaefssissA

plant ggmffeU^. .-. ^ • • .

.. .- l#©Bgv aafl. S&i ©©©e^a?®^ tte©e -eli©@ieal.a»

1|2-tielilor©'pi^^faa© a*»d 1»5 M '̂tilor© pi^Ofaa# sad

$alej?iiia%t€ iiy&@aFt>«a' e'Q^f©mad& asi ap.€ e@t;feylis©1;lil«5©jaaat©

as pi^flas-biBg, fell ami. sf^ittg §©11 t-i?##si5©@iits im

©©stiPsiliag- is 2.#fetii®e# -ih^w •feto'te tii© aa©miit

of .•jr®s%«-ltaot Mas stgatfieaatlj im •febs plots

tiiaa ifi •tifee- eltek flofes-,- mf w@je© a® sigoifi^aat

iliffar#ite.#@' M®ai •tli@ efaeaiesl^ -^©3? fe®tw@©ii fall ant sp3?4ai

•applieati©®.. .'. ^ • _ .

Jeteeea p©t ©scpex'ia^iits test tk©

lafltienee of'©at'stm'#"'aad soil aiseiidia#Bta ,

' &B ®f¥©^S>ty #f a#©at''©4@* A eoaplete-

lesUltm^- a-fe 2§§a U© asoo Ite p@i? acx'© ^aiiieeA sayeMty

©f rao^-feaot disease^i# Ottt stj?aw iniaoeft a aiiUrieat 4efici.©ii0^ •

.m€,r©€ee««l diseases tlia target dmm 0:^iaeral fe^tiligex-
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til© -asd iii©s.''ea.s©ii. %he ©£fec1si¥©iiess Qt

th® ©at ia r©dmcslag gallimg.

In a stMy eeadmoi;©^ bj Gupta ©t al» (1971) for Mie

eontrol of root-fcaot i3.«at©d#s la Har^ma, feest results ifsfa '

ofetJaiiied witli B~B at-' $00 liti^es ©r BBGF' at ^4-0 lit-3?€is per ha,

Biairas aail Eaustel (1971) showed ia am expex^i.oeii'fe tliat

©^©aie-si r&^t iips sf sea^iings paratliioo,,

dimefeboate aad dissiasa w<s»© eff#ett¥®, while aalatliisa

faattafOtMoa® dismlfetori and eas-feefitraii imm

iseffec-feiue.,

Seoaoraia felmwm wer# obtaiiieS flo-eii baiMi aad togist©,' •

gfowo, itt HelGiao^yii® spp, iafesfced eoii by appllcatioa of

smstaj?^, isatoa amd margosa cakes* E-eiot:«»j£ii©t ia^idence was siueli

reduced '©j "mth marg©sa eakes and s-swaust wltii uv&a. •

(Siiaaa ©t al« 1971)•

Simdies oa some sys'lieaie B-eisaticides and.

Seshaclri C'^971) ^ewai©d- that tMsBazia aad aMicaj^b at fom? •

•to sight kg a»i» p©3? hM ia prd^iaocuiatlon. t.ff@ato©n^ ©a tossaljo

coiafi^-slj ©3.'i®iiiafee4 feti© TOOt?—kaot i-ii£e€l5loa wbil© la •feix©
post-iBQeuiatioa •fc^eataeiit lis gwa a kigh dsgre© of 6pat-rol»

F©iisulfotbii©a, laetlaos^l aad earfeofmrim. gave, .sat.igjfaetosj

eoafcr©! at Mgiier dosages at vliioii hotn&r^v -tiisj t^efe

piiytotoxie.Folla^ ai>fXieat.i©as of fclii©n-aaia ajift fCFF wer©

least effective. ...
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oa piieijaffiipfeQe. afc felie at® of iO

.t© 2© % p@r &a, fieM'iaereaeai,^ feOES 10 tm ota# 1§0 per cdnt?

f©©tf 'tlia?#© a@«s%ieitga bi-oaide* U-D ssdiiioi

I - metlifl ditM© cai^bdSat®}- sgaiBst ». 'incG>mlt&' oa

eactt©b@i'i! sroifiiis ia saafiy 1mm- a@il' ia a smm liotise la

llr@ee© 1f73) #lietret laetbyl. afc ,5S*7 @ p& st la •

to b© til© ©©sfe effoetiv©,* ;la aaatii©:^ ©xperiBeat -ti© fomnd

•fefeat sell 'wttM S-S end'S-B - aillQS .©©iitr©ll#4

!• iti©©Eiiita»

• AMitioa ©f .©11 sakea like Issge^ ii©ea,

atger aa& loiaa© aa4 '©aBiar® ispi'oved gi-OMtli

©f U©Bafe© !& feei'os ©f im&h. weight ©f alieofe aM x-oets,

g3?©waiii»'6s Big©^ aalL. east©i? ^©ing fsiefeiemlai'lj g@©€

<S©iita aaa 197-5) • . •~

. Pet msiii-ts #f Xeteairaslii C1W5) iaticatM

g« 'iB©©&giitm iiif®sfe€i. a©il at tQT 15 ila^e

kitlM tsis.© aeaatetea#

- I^rssai, and Se-^%j (i9f3) fsiaai. "feliafe iih& plant growth •

•jreg*iia-fe©3? nalei© as soil ll:geae&

sisaifieafitlj' e®ate©ll®i- tii© a@®a®©d@ f©iiyilafci®ii.

Si-s'aicmar ©t al# Cl-9?5) eoa^aetet mm pet ast tm field

emp@i'isifota t© ©¥®i«a%.e %hm e££i©a©y of Bm.il applieati©E of

•f^asmifetMaas. eajpfeofs»a& and BrntAm -139 gimiiui«s arid ©f- s©ed
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with agaiast- iaeogaita ©a ©kjra, •

pa3?b@fei?aa s#^4' teeaHsseafe m% 3 m S p@i? eent^ ai i.. gaw tli©

:a©at -#e0a©mie eettfesol# " . -

: ftesaa (1975) f©mad tbat toMa^i flaafes gi.»©wa tn fots

{tege'Bhes? -with ©gee%-a -w&m^ lass lafsatM nifli

] Buge^iemtA df -Sis#! ana-t3?a«a4 (If74)

's-evealed that !» gm.p'mX tfeiosasia, aad 4az«i®©fe i^eap©

effe©ti¥@ &8'.p?aaalai?_ ss,€ 4% >#• .irfiimlas' apfliestloa aad .

amd: ttei^aa^iE * fM©3?st© ©•©• fraamlai' mfplieatioa#

' &%il,e f@jaaalati0ss- w®m mmtm ^ffeeti*re'is tb© ©a-s© of

bMaJal, i% was tMsBasiB •appil©sM@as la i?espe«t ©£ %©»»%©*

al« C1Sf%') repo^'t#! tfeat afiieoms @»l/i?a©fc &f '

#f fgaiiia lamlmeg'ata otA- -foiygQaiiia k uge>»ig.#a?

..s-efimeed fe©lto gailiiis a»€l -1&© f ©palaties ©f Imeegaifea m . .

lm€±m ' '

- "• &eo«>rtiiig td efeatea aat feliajas altioarfe,-

feasalf0felsi©a aii€ gfe©»ate to»a€©a#t#€' st 1© kg a^i. p«r lia

l>©foi'ia •t'saasflaiitMg ©f t©«®l© tcs a-fieli,-infest,©# witfe i»

iaeoKaifea# eagk ©ffeett-y^lf r®toe«tl'tli©,. a«atod©.. •

p0piilatioiia.g sl€i©®^to fiviag sisalfieaaslj- iaereased fields#

la pot ©xfes-iffieat# m.& S©edaa Ci97%) fsnad
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©asfeei? %saB ssA -©teysaBtiMgisua v®m%

eigai^iesstflj- ieww thtm i^Qm- t«fiia,t© ealtiirsfeeA al.0a#.»

- leMy <1t?$) ii©fee€ feto-afe ia plots iafesfeea '

sfp. S-l, feasslfotMoa, ®tMi©ai?b and

m% m&peativ^l^ 7$ -15 10-kg',. % leg amd

a feg ai»- !>©«' M saire go©cl mmtWQl an« iae^aased yielts bj ,

i5 feo 57 pe» mntrn

aiaii WowQli^semmQ Ci9?5) is i^asc©

t&at csrbofaFas ga^e ©os$i?©a ©t «»' naesi oa

sagai?l)@etJ sM g* ja^onal-tea ©a •

f»-a rnmlm ®xf@^Jji©atg ®3., Clf?§) a©t®t

thm ths^m stt©e8#siw erop® ©f naise,.^ Sag^^.es egsota, tomst©

with t»- e£M|a'©z #g&talaxda itmoea iste^cirof., -feQiiato- viitii

^s'e-plas'fe s#il applica'feieas ©,f elil0^©a teng oi" i?lee mtsmt-

aM f4l3.©w f« f- g^ewisg seasons smppreseei.' field

pepM-laUiea® -of Ansoiiaife^ t© deg.i?@©s- Imt

f silet. t&. ©iiafesfc© the ae-taatod©#

• Be€%'" aa€ (iff5) _f^©a st;Mdi©a •fetisi.. tMkfe

ii© galiiag was s@©a vJaeii tM© -.feaj^© ^©©ts ©f t'saat® a®-eSiiiigs

i3f©r© dip|s©€ ia aciaec«as sslutioas tlii©®a^iii at-

-ooaeeatmt4ate^©f '$o@»-i6©0,; Mm§ « 50#0 ppm im p«i»iode fi?©a

15 laiumtes t® 8 .iiQiii's. Ri^iag ©f gtsnwlai?- foraatleas- of , '

•eMoaasiii ma€ slAies^fe at re^t©s of 4 aM S leg •a^t. pei- toa.
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applying-la ais® gair© gof&d .qoati'©!*

^©tooii mU •Clt75) is B*SU. uBm m. mmmlm

'phmpkm&..m aa^«mls® a k©3?M©M@ aad ® fuagieit©

fQi? ;e@iit-»li4ag fi» .iaeegBlta aa4 vm€s eai, inereasiag m®
-sif@w«i ©i' teaat©- flaats* im^B * atbepTOp #

Isj €3ii fstoiat© # fsssalfetijieij +

.is©pr-opaiia ♦ Bixon, Say SilJB # 4©©r^pmiis ♦ Wm&m and

atbepFsp -4- i©@f»pali& ♦ leMs poptilabiea '

S* iseoigaifea i#t©el5®bl@ le^rel®.

IMaa @t al. (1975) faMishei effeets ©f aoa©-

©iilt«3?«s aa4 ^©tstioaa witli a aiisfeei'- ©f ¥©g@tafe2.© ia

fi©M p©falafei©as of piamt famsiti© a©amtc»fea* iaeogaita "

sal.t%li©d mmj .times uu&,&w SBeaseoltsti^ss ©,£ Ijoiiato,. ©fejea,

etoilXi ana ©fesig® ®a Jj©tati©m® ©.f tuts®. cif@|ig ia sil

© |̂jiat»i©Bs« Ssot-fisiiotf ,p©:^®3.a%ieii ^©©I'easoA iia:iPigol<l
spiaae&j bettie s©wi?i. ui? fali©w^ •, - '

A repeat..©f Si'lia^assia^ m al, CIWSJ iaMeatsi tliafe

ees'befiimat feasiilfsfeMen' ^-isa.- sawtias^ 4- IFI all sigaifieaatly
r©€m©td B^l&ldmwm Mmmim pitt^asttiea .oa Pum Sawaai aat

•fe&at't;:b© sasStist t^amtS'ismte gafe feii%v gi*©©feQst 3?l-e.Xd. Mocap

and sastfdttst ^ umm weipe less el"£©©tl^e«

Bmkt e.t al, C1f7&) -dba#w«d tlaaij- fe©safe© plots wbic^



n

1*7

left mii?risat:@d dm#ia.g sumiacta? Imd liigber flant staa4,

fs-wit field £<Qd 3li<»=fc .waigfet, vim lowest i?©©fe-}fiiio% iEcMeae©

tMa i^2?igataS fl©ts.; B«©.p flstigliiiig 4»i*iag aasaes' aat spot

applioatiem farsfa-rt @aayi*e als© pesttlfcei. in Mgla- plaat

fs'tti.t yi&14 aat stioet ifeight; wiail© sgofc apflieation

q£ maamr© slowed fell© ImmM Sls$as^ ia^ex ami gave rsasoaafol©

, i?©©Wkiiot c.©ats»©l asS yieM tkaa wit-& S-B sell

fttiaifsMea* '

. f©s e3;p®riiaeali« c©ai.Be'B@4 feir- SeMy et al.# 037^)

r'Sirealad "tliat -'felie asiis© a«jMe Bis setMisaiB© aad Ill> « ¥allii6

gat© S3?0mt5est i?ei«st-iOia iii galling ©f trnrn^Qm.

MSmks' aai, lalff C1f?«o). oa.t tast-s t© eom|>ttre'

.. ©ffici«iiey of mmtUyl bFoitlde aiifi etiiyleae ©2£t4@ fmiigati®a

foy eliaiaafeiott- &£ re0t~tai®t s.©®aft©des fjyoia' tes?e s'oots ©f

tomato plaatS)» tfetiiyl b®is©ii.© i?ecl5a,e#S feut 4i4 110% #liaiiiia:t:e

iafee-bieai wMsmm ethyl©ss Q^ld© afe ffsiativaly Iom •

e©ne#iiti?sti©» um, • ' •

StMies ©f iQwlmB sai Sa^besj-fci' (1976) m' tM sg'Btssi©

action @f soa® ©lienieals in tJae eoatr©! «f

aasateaes of fcoiial;«> »ev@ail#cl that oxasyl ^revealied l,a:r¥al

ijivasioa' af '̂ h& roefes fsi- sMmxi^ days-ii al#ieaa?b and
• tbionasin for iS to 2d days sait G&^hoinsmA £^t-- aleiit 12 days.
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&mM ^eAtielsien ©f as®a$e

• tubers ®f gQlens eairlfi^^gaa If I*' ifiemsita aeffiagoa

m% 0«5 50 sf 5*7 fess" e©at^ femsalfo.t&ies al; S g pew

$Q St efflt #62? «ltfe 1-1'at 0.:5 si P- st cm fe©

& Immw^ witfe pa»ftlii#a mx€ fields were ,

'Iscseasiga % 5p pei'. ©sot «#4tb »®aagea aat #? per ©©utr wl-feb ^

fSBmif&tMoii* . •• ' . ' •

lawstiga^tas &i fi^teigmss «> lalaaaa sad. gin®

•feii© a©t$iritf of th© issoet.ieMe pliemt® sgainst •

m«iiateft®a gair©' wmtiltm wliefe .smgf^atet t-tet plio.3?at-© is s

8©©4 aenatlcidal 'f#i? 1. iao.osaltss .to e©ftton aad

•mrnrnm %«t is only -se^erateli". ©ffestlir© afaiiist M» siSBSSiB*
/' -•

"fe&att appXicsw'i©!! of

e©r&&f'4i"sa 0#iS -aiid. 0«|S i£g a^i*^ f®!* Si^ &ft&w -

t^sssplaptiag gsf# .sitfiiifieas-tly ttga©^ ji@3.4s of ia

M'* laf»s'fe®€ fi-^Ms# • ' , -

feasfti ©t al« 'C197S) i» pel;-- esperlaesita., s#il •

aireaetoa of - laaato* ieriass.asd Bi^'- tlii?#©sia#

apgiieA mt' 0©s«#ii%mtioa® ©§mal %© si ®6i#ciaiar seiglit
%e tsmst#- flmsts niie aft» i»,s©»3.s.fei©a wifcii S. iae-ogfiita

TOgaltjed ia mlQuMtrnmit 2.0»#r r©^r©att-e.%i®as a©@al?04@s.

• , Staii#s' e©Ma©t©i'@ii tlie «s# &£ green l©sv@s and '

wgasls wa@t0S iik© ealetrdgis- «aiig0
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aM saaiiE-e aat eeeoaut eil eakeia ©te. fey

Kumar aad Sai:r (197®) tiie eoatrel of
I

on oiim- ev. Fuiia BmmvL^ gli©%}'®d t&at isfssfeiiitiGaa •nez'̂ ©

^eiiieei aa& t!i$ g3?s¥6ii of tli© plasfes m@i?s i»er@a@ed« Pleiit

Meigiit aad e,¥@£'ags ^©ot wiglife pea^ plaafe were inoreasecl

most • tsQ^tmrnt'is.«

l&lii et- al» Ci97?l rooiiA tliat ®©'il spplicstioii of

aldimrb- Ci«5 per h&) slos© b's- la eoaMaati^a

ai%2?0ge©iis" (ig.S feg S psr sat piiosphateic (4Q isg P f'sr laa)

f@x*tili2ex^s aignifieaatlf redtie©a tim mm&toM popalaUion aM

tbeir galls ©a T&at mi Maag. Slj©- iiigMeat rednetioa ©£ S% to 05

pei? cent in tlie fepmlatioa @f aeaateies ©ir©i« t.h@ eeafci:'©!

reeorcleS iti t:3?©atia©a'6 slclioarfe + nitx's,®©® + half

pti©8pli©i?iia wm ©igoifieaatlj blgMr as o.oiipased wiili 65

.f©r ©eat s'edBetiOQ, ia t.s?@attii@at. al^liearb isss applied

aloa©#
\

SeBiatieide "tjx'iais oa tomatio piaa-ts grown ia a glass

Isoiise. ill itelta earrigd ©a# tejr ,l3»iiii?ia et al» (1977) siiowed

B-B at 300 :p©r lia t© be tii© ®osit'-eff#ctiv@»

doMiaos an€ Qmpb^l iW/7}. cl&m fallow

was iBitialiy ®or© eJfeettv© la BuppmBslthQ

aeraa'Bodes on t;©aat© tMa es'o.pfiiig with Peanieetisi &8iegic.anuga»

mili^are- 6ljc» oa? •fci*«iatiiea,fc «ith f'eaeiiifofelil.oii# Affcss?
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•fe#@ 3re®i« i.a©i?©a@@£l imtil ialXm^ ©tob ia

, ©©nj«0ti©ii Mitb was a® effeefeiw-* 4ft@^

y#sis @^©p:iisg,-.al.s>a© m ^im failed'

- smmB- aessafe©€e p<ipiilatioa..

Stiaia^^gfe mnM ifcettj- Clf77) bI%&w4&. i?©tafei,o-rt -as ani •

aai. ii@§ai»© of e®iit»i3.iaf foot-lset-

.a©siafe9tes» foEatoes'. ,s^®«a ia sail tafestetf. M. iaQQiyiita

-mm TOO& mom hmviZ^ iaf©stM. f®Jlo^iii® of tli© •"

siif§©p"feibl® pXmi% Aly©3.@o-g.eli'ii8 ®®QyAeii%us mtlsms

_;»s|.0feant ®si®fe, . ^ '. _ ' - ;

Aea mis • r@&G@d m& plaiat;

•top wiigbft ia©»e®.s«4 % -sfititieii q£ a-iisliai?# eak©,

safe©, |,ijas-©ei @@.1:© ani. .e-as;t©r esfca'te ©kfa .plaats ia" •!»©•&

. »ia#®.ii -efe al.*. C'197?) 'mtm liliaW affllcsfeiea ©f SBSF

afte^ -sttts s^iiiag .aa# ©f eniti^ars mi B&^hem& witk

4if£ei?©at levels &s 'mmtBtmrn W »#' iao^icftifea ijj.©»§©e€

. plant ,yiei€ but tii. is^tj- Metu&te sresiteal- eos^r©! of

; t,U& fm •mmmBM&l Bk§hmma. .gs'^tiac.fcloa*

• ,•• MasB®dai?-et IneQisfiita f#2' the. first

'6iia©-oa -SolaBaa Sh&Bimmm tii 'Ialjaiii, eai,, f©iiiii. ttect it couM

be cQutsollmA fey appli©&ti©a ©f es^bofsipaii at 25 kg pei* iia

®¥®r^ tiwm •- , .. ' v ,
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j'

'Qmmmi • )• sigjilfi«aa% refeetioa ia tli#.

iiieitos© ©f llel0M#gm® ''m. m&'Immm&H yieM hw

"•20 p©F' e@s% '©f feoali.® •at 4#3 Isg,
la imt®. ir»4iatio8 Mmt©e apgll^a "1#lir©'4g&-a- _

'bl-«wl.l 1#:.©a,- ieef .in.-,a -plasM#,b@i-*

:' ©mt CiWfJ '««€,.six-e@af©m»A-s- wim- • \

' ias@©ti#i€al Mii Msatot« " /

\e0iit»©3./i®-imlt. iae»as©@ wer® . ''

mm%y\ as©@@i.ft^©# -witli ssfi. alAieaj?!?

'• la--©If:»»i fmafis Clff?,),©fetateei; g©©# «mtji»©l,;-

-©:f 0& M.& Jii4ge4 yl.#i4 wi"'fe"h BBSF»

fei^ae* M^lV&p©^ '-sat .nell&yi €m§tte so®©" dega?©©"
• . • " •»-. , - . - ' - . -

©f gaMisg* •; . ^ • .,\ ^ ^ • •' ' '̂ " •

©OTiM-Qttt 'Oil toisei^it^ted- ,_,.

ff ,f#«;t*ta©i3 »©»%©€#• 'S^ ISE , •-

S©Beo^ 't© '!# -iSQO.gai.fe#' 'A©» wi'fe& "tsc^isat©

" sad •eaa##€. sig^ifleaat- redms-tioa _ia awato^s-

p^paiatim# ^0®&©f«s'm .a>Bt" Q-ii 0^#

•. . • ^ / ^

, . '%£• ©«¥@2»ai's3?a»ttlai» aeaatieides e-offl|>ef!©4 sgaias;#

©a;tsaatses, W M«£®©a "(IS??)-ras^ilfe®

. %mm ©lte.4si©^l '«ita aMieiirb#-
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' leleber Ci9?75 staaiet tfae. imilume& of

gatseteeg safettla asA Aga.©tiis 'teypeaeaa m S.

wms§m @est mm effactive la i^eteeimg-

aelQilgMarae p0palsti.©a. thm prnim^m

•Siffemat ei?®fi3iss ear^ieA oul/ "bj Ala© e% al«
- " • ^ -

0977) sMwed all tk& e^tfiag QB^memm tested bTOmgiit
' about "s'eiuc'bioag iii tte p9ftilaM©a®#

amt Bl. »ai©- t1S?7) -sags®©t.#4

wl#!! before lAaatisg and sis© lo tli# s&il

•i &m:wta.Q<s- &£t'& .plaafelag al? i© &S '̂ 113. sigsificaafcil^^ .

iae3i^e©e

.Bemms 097?) irn.mrn stwies m ©f

!•• iaeognltm and its e©a-fe-r©3,' .37#gaj?fe©4 tSafe- ia- ©xfeidmeats,
B-i,. aesagoB mai rapan gaw toe'Stsr eoa%»#3.*

.^asst et al. ©©®fsi?©-« tii© efficmey ©f thme

©3'st.esie ii,©@sti©i4ea #» ..tl© -©.©Btjeel ©f -^©@t-lEaote a«^at©a@- ©b

%©iiafee* a«s3ltff »^@we€ tlsa:li @©ii 4r#»©ti#s of «aiifl»

- faas5ilf:©%&i«a ©r ©as^feefii^as m # m B fcf -P^ eaa

tffeatlveXy e©atiTOl S« iii6©gEti%a m 'tomrnt^m , • •••.

. "la© -md Siagk {If??) ©iralttat^i'sects ©f vafietiies

•aai' sel«©ti©Eg ©f ©&^a fos* tl®4# f#aeticjii Is© E«

fb© wmul'bB tiia-b ^11 tte 3^ mieieti©®'-aad

seleetJioBS etf .©Mra «#i?0 stiso6p%lMt t© •S»

to aigiies^ 4@ir©l©p«s©»% vaa
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©bseirwt @fi OMieseii-Spiii©!#®-®, 10252_sfid^ Wum BmmnU

SKim mm 'rnmm C1f7») oteerwt mm- pMm inf^stad .

witli S. .iairaaiGa «'li«a treat's^ f&sBmipli©s at

8 l£g a»i» lia s«© fallowed hj sMiearfe-

aad ©xasfi* l.e^Bp-'aiid teloa® II Aid mt ^etnee nm l&mX ef

•rsati gmllisg* ; . '

Iba^ta-agm" a!* ("^97®) ©xflor-©# Utoe po^siMlitSf ef

eeaferel ]e©ot-teix®tJ" ia.eit-»t©4® ©a ©km fef tto mfpliGatisa of

w&t»e^ B©l.itiil0 fes©%l,da ©f ©il oiite©s t© Ctoi?

©xi^aelis t©»t-©d CssrsmAaiitt %ii,. smptart sM Uarssi^a)

gi-oimiamt; 'fe@8t ®©ati*©l at thm Mgli#!* .iesag©* -f&©

®©»t«fca0t ia€@^..««8 i sii tb® .ii».b0if ©f galls |j«s g ^o©t-

wae 0.f2 @0spa»©a 5 ©lit 5%,65."»«f.e,ct4-TOly is centip©!.

^o^teaoa mo. Siia^easa-^-©f 59 seat

ast 55 p#F cesit s-esfs^fei-f'el.^ ia tfa# fieMs of 'toa-iit©

©dspaired 'Wi-fefe fi®lSs- twm pl©^@,, ^hmm lA^aaffiiplies

mA, «6r© at, 1i aa# 5 feg ^•-i» P@3? Im.

watei^ la a sfs-talcieJ?' systea-# ' ' - • ,
V

Sitsi?s»ai®.li sici. ?islwffil£®»s (IffS) emlamfeafi tfe©

welMm- BttMmf ©f aea-ifdiaull© »@aati0ii«a m fieM for

mmMwQl of .i'©0-6-.&a©t-«@iaat0d# ©a ©S»a aaa t©sBat@. -«©eaf m%

iiig&es 4©aages aafi © '^S ^ ^

•per te i»x tos&t©) «e-re ffeytdtoxi© amd i^etue@i flsM*

0%'ii@» iie®§.tii3id@s lit# f©msm3.f-©tlsi©3s» ©saj?tefu3?an, p&©3?ate
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asd tboasla t:% was ps^>&yfci©6ai ..

t© jwe^-lsot ©eat»l a#^ii©a^i©a was supes-iei- '

ttoiaa »w Si^flieatieii- l^i?@a«le«sifiiig»_

si*; (IffS) ^p0i?t«d tli^_ fi?uiiti6s applied

' *12. kg p©!- &a iQws 'feef©!?© fe^aasglaatiag %©©afe© is
* " . ---'

Af^ii ms& again 8 Hg- b@glimi»s o£ MbB' ia
lUaly lBe^#a9©t ifee .yieM €0" ©@iit»

s gelea^j ast Wmyl&w i19fB} sfei>w©4 tMt e#ae©stmti©iia •

MQt .feefeweaii ftQ -^. 206 mg #« M. gsv© .©©ot- e©ate^Ql ©f

e©©t-fe«#t a@aat9€®a m tmrnm^' :Affli®ati@a of/SBSF <iit mt

algaiflosatlif lapwv© gipewfefei ©I" l»f©s't-©4 flaii:fe gall
sia# 4«ss'©m,9©t iae^tasiag ssaeatttrafeiQas,'

Alia|& (iW&) til® «£f@e"6 ilF

©m iaf6®ls^i©ii ©t fe:ela3al % »• li»agalM* 6x3t^l afe 5&0«

f̂fm im m- rnimu^m m& €iai#t&oa4Je afc 7*5©® fP® ,s?edii©Qt

galiisg# • • .. - . • ^ . - - •

lEperiaests ©f ..Simtesss' et Ci9?®) ®a t®^sis"6ea^®

©f a@©Siti©ital io fes»ea%m#a%, Qi ©te®.

©affbefufaa, asft «iMlesiffe smif®e@ •s!iow©4 tfeafe c«b©fmi?aii 12

f®i? @«ia-6 a*t* aaa iMleiirfe- isiilfsa^

gave fiili f^6fe«©ti©a ag&iait mrnm^^
15 ©M* of nema^od.®-:egga .prsseat- at
f5 MS wm less at d#B©s .©t' a©BatieMes«

- ' • mm iafMwn©# of dlff^Feiit- csepfln® sequeaees sn 'fell.#
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e.f s®b#.%©€@^ ~g» ami,

,f©2?foj^iie# ©f tlia Bafese^seiit laiisg- vmm s.*6m41@€

% .ilkmKia. ©t' ai# t%©y %ia© Mgl'"

;g,ailimg .iatex aafl, l©i# yi#M ©.f Eiifii te@a,E.la aen&eslttt^©

©I* tdm&lj;© -&s wlsea tosat© ®as guewa la wi'fcli'

s^to#aii, g^ai® grsmi-Bat* ©TOnsteat-wtesat TOtati^a

M sasxisttfs ©f maag . , ' ' / •

lali^un- ^(ifS©) @©sAis0l$©i, aii esigertoest •t©.

%#©% %-fe,# ©ffieae-y ©f ri#©® leaf I'fe was seea ttiat •

fe#sfe plm.^ g^oift^.was ©btmiadt mt tn© laigMeat i©¥el (ieaf

@atfa©t f^n 40 g'a©@s lefsir®© ,pels' &g ©f'aoij.) .wiiicli'

^as aXs© -^i'tli Vkm..mmXi l©w®» i^TOl. C50 g nmm

p&s kg' ®f aeii)» t&ex'e @si#te4 m pesitiire^

fe©t-w0@M thm mi. m^-mttm: i»- tie iiaaito©3? #f paXIa.

^011© Sauaal ©at Sliatti <198#) sho«©i felat •

f ©a0«l£©tli£©a a% tiie rat# @f 3S aaS 6S pmM ba apfIi@i «s.

p®st-iis©e4ilatiea graamlasr- a©13.' lf»eate®afe@:'

fit tM© ©f 3®. % pe# 'iia #«if in

f,$"@-im<seiilafei©a t®e-.a%Ei®i!i't mMmA TOo%-»tB®t gaila •

sigaifieaatlf* feliai" aptlieatiea ©f • • •

s©s@e^©t©p.i^s sai. phssfsfeaaMea mms a#t . '' •.



MATERIALS AND METHODS
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MSBiaiAMI ilill h^iim^

-~J/ '

•%
< \ •# \"' ^

@sp@^is0a"l 0©ii#i.<5t©d la fin iafestsed wiuii
^©©•fc-kW'&-iiea«ls®4es aft.tfee 0@2»l©g# of Agi'li2iii%mp@.-9••¥#llaysali

', ' . • . ^ -

. •fli© esil was of m& i©» typ#« • , . •

- ' -• temife 10-'Q. CAltieai?fe) g.,s^«4attle§ siippliei W ®nio» •

' Oprfeia® ifas ttsei. to^ eoil apflie.m'isioB. 4u %M^.exsj©ri©eat»

•furMea. fl^watei# ssesfcaimiiig #0 p®® eeaf ea^tJOft^saa Stti^piied

hf n/B» Eallis India-m® ms@i'traafeiss bMaM rnmm
i» tJlae field esf@.cia'@»t.« •'., !

'SSSlSs. ' • ' ' ' •' •

Si# ¥a:F-i©'fcj *Fsfe'a ©©.^^asi* gnpi>14.s«l fey ,tli® fia'feioii.sl. assSs

gecpsffaSisii ^a-a -in ' the ,iMM f©i> .eospariag

th% ..relative smaedgMMli^ ml mfJrepsais ¥as?ieti©a of toiMl

I5@ int^statisii the 'asaiat.oa©, ei^ m

"Mhmm fe#l©w Ksefis

^ " I,,' IB 112- ^ • " . . ' - • •

' '. • 2# Aaafeeiaijas • ^ \ • •
• V -' • 5* • lisMskfeaa ^eMa '. • •' •.

- ..-^ • A,. , -KssttlcMai

• 5., • -TeilsolIM , - • • - '

S, fst%a;^lia - ' - " . •

M taes©» tae' variety i'lS'-Obts-l'iied ffois -fell© fa@ii Ssds,

4gri©.iilta^al' fls©' @tli.©2?e w©r@ all local ¥s:giefei#s#
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• ferfei2.ime.gB aft€ Ifanagg*

aaaiir© wss ©©^iiag# eheaical fei?'felliai®ss

.iis#l. giv# tim 37©%tti3?©d d^se #.f' fl«'F*-X,# iismoiiiBw

.Ssipteta •C2©»^ »J| a^pei'- rnm&^mm i^B^0> Wq «a&
©r.^etasli, CSe.Q^ Sg ©) wesf© ©felj^isad fi?©ia

^ . t%e rnistm^iels msei. tm Iste© i«:eiii4#4

•• ii»&tea@ sieves^ "m&mmrn. -tlMmm

•'papeffSf. wia?# fsiytli©®® l>ag§* fes'raalisif p©ts-©%©•
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' of ''exaeiAisisa'feal. .fAqMa -•

B©fe^@ th& astiial Iw ® o»i> ©f

bliinti warn -jeaistt la tli@ @xp#i4aeatal wea -fo^ 'buil^lag m

tii® ;po|>«ia'fc4.©®J* ©s?©^^ allowed l;.#\b© ia

.-fie-ia fof sl3£t?y Miea" -m# er©i> ms tM'tmm 4affB ©id,

x-^^fce of msti piaiiiis iafestet «±i3fe sails wem

eslleeted fee® 'Him hntk eulViTOtiea ia tiie Ai^lesltmmi •

0©13.©ge Qhop'§B&. M&S. •'6.I16 S0'ii fif.iisr tijsi.f'csiialy
a.istmM'feias. ^Meia im w^pum- pilots• after

th0 bovIb^-p^ma _pt tM glamt:® ©ti'fc at ,ra©i2?

ba®# iM# ^h& T-Qo^B. .;pX,©tigiieil Istxo .gtot-s# . . - '

l.a;ga^a-fe 6f fi@ia -

'fli® fi#l€ wasi Xsii- ia •saa.ioslsea. bloak^

€©sil|p wmt f©tti' 'SI10'Aetailg wmm as f©2.1#«@4
Siposa pl-o^ si^is' ^/3 8 x 2«7

. tl0t- plofc' si,s@ *» . 2«% S U M

.S|iau4fig • "• ^ ^ •'̂ 5-

f#tai •i«i«lfe©r ef • - : • '

•r --• pMsM^ is Bmh • I, -. • '

••g-rsse piofc; • - , • '̂ .

©f -fjlaats •; > - - - • ' _-

in ©sell. TOt -filot. ^ . . '

fljes©' Bm^M. tmmlmMmMs and Qm •osiitx'©! as- detailed ^

feelows• •
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A. * fio:&fflal |isl©iiglii*is C^O' es'deep)

• ' B ^ . -Wmp fl^ugiiisi®' d@©p) ,'

0. ® UB^f-s-ated 6@#€a " . , - .

B • <5® ®^ss;i3tei. efeeAs- - (©^©-ds "ferssii^ti ,?

y ' eeij'fc eafbofusaa},

1 • S:® tr^atseftt ' •. • ^

S ® Seii treated' ^itli Mdiesf^ at 3 isg a» i* per 1»#

Bm& t;geafeisi®at». : • ; • •

fm t^eafeiag tn© mixm. ©#ets MiUIi tsiie ssets

•wm& sixM aefflstl:-ei4#,'«at©i? aaS teal.© 4b ,

foliewias '. - • . •-

«©©4 ,- •" •$ 6,

• as famtas flowtelii-, a®»

- ?5 ®g , .\ • .
faXo paw4#ff - /Seo ©g.

•fije uefttiE-ed ©f tib@ sone^atrats ^"as

ta&tis iM a e<safeaia@»». f© tfeis aided m& sade iat© a

., * ®li# <|ia®iifetty ©f •• talc wai '̂weigfeed o«t
©©i>ai?ately» ?lc»^bl© sat tia# i^alc powder th©a
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ST A :f:^ # ♦ •.M

S ♦ 0., * •1

& ll #• . 0. + '

[TS • B 4; ;© • , •;!

& #. :S ♦ •s

_B ^ 5 ' * •1-

s» A B • •f. ''f

B •*• S ••f



•

30

Itviiles iat'O foti^ -©Ciual l.fjts ssci mm -iot @a©ii ©f .

aided t© tli© seeci-s aai. mixed -411 %h& l©t@

tti0a.. Siixefl.# • wsf® fesft ob pigst:!© sMeta fox® 'dj^yxos; -

f©if sfi® hm^' ia operi @ir.;iB, sbad©..
9 . ' -

r

Aoplieaeiffri of liematieM-® ia..':::ijtebs.fe • ' . _ • -

. ©f «©aik S' ClS».8 s was.seigliM

'oKt sai isi)c#4 aitlx isi of -BaM'£^;r ,afpileati« la eaes &3.ot.

a#©«tiGicl© slstu.®#'.. tMa Sf®s|-casfe©cl nulM'mmlj

ia-'IM© fm B&il mm '̂ hm ^akefl. t©_s Afftli ©f sbQil't? 15 eta
tHe aesstieM© aitli. tfee' im%U- fli«'soli .aii^fae® '̂ as thm. ,

3.0^e3.i©i. sua wa%#2? '-&a t&@ :»ttrfs©e to ae^@ a® a ises3.
^fe^ -ifee a.©&atiei€e •is 'tis,© i3©ii» Tkm platm uB-m Jceft ss smeli- .

'tm tM@ iay#' «a&; ^ =

Sow'

li&ali&w .pita #f 2^} ea- ^lasisMi' w#re''issitea -alj- a spaeing-

©f §0 ea s. 45 e© is ©acjii Swrn'̂ mrn^B ia

fweatj Sa '̂s aftei? gemifta-tioii sll'.plaufes exe'egtlsg-,

few©'fK-sis'^ _

A-Pt>Meati©B ©f -uMium mA £m%%ltm§M±.'' ' • .

Wb& •iiii4f©x'siy saau2?ed. ^tf'S.'̂ ia-, ©owouats -sS '

.^o^iaies »» I' aM II %#©» ia6ei. at t'la.# of 25i> s 50 £

5§ ig f@r li«-» fisitii*# fnasteitJfea .!• aad 'K and kaif of
si'i^ea as dj^asifirig b®f©i?e fiib^iliig t'li# s«®ag sai"

tti© %aliia©e qiiaatity of 1 _as. top' ArassiJig see Sicatli after
til© fiE'Sfe spplicatlofi*
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Igrigati»» . : , • . ' . " - •

Wate^i-ng w«s doa©' twice fieily* " • .

0Qll©otioB of &Q±1 £qw iiQffittfeode. comxitBo

Wot isla© .assesaseat of pi?e»t^©atia©at aeiaatod^ popalalJiQa

sail sa®|sl©s fTO® &ll tia® plots ^er© eelleeted ^9f©i?«

startiBg the Bizp&imBnt. Fes-^tM ass@ssBi@»t of aeiaat-oa©

p©i>iilati©s' ill tlie' 0.±iim&a.i plots oxi tlw foi'ty-fiftli aaf ©f

sowisgs samples of mil wem talces frea fiir© plaees ia eacb^

•plot frora the t^mo% soa© of tMe plant upto a deptii of 5o eis*.

For aaking ttie eouiit- et aeii-alici-de at karvest, sail saapl®s

wers 6©lle©t?©G fz'oa fi-^© pla©^3 ia emh pXofe fr-SBJ mmli

goae of'tiS.© u'|sTO©t©d. |ilan"b® to s ciepijli •©f .5© en* SaEipl®s tilitis

ooilecttd fro!t each plot sere mixed tli©ifoiislal.,f^Bd 500 S
1iak©ii ia .peljt;iieB.e 'fegs#

"Sg^gaetieii of aegjatataa fgem..soil sasiples*
i I "•

liemafeedes we-y® e'3sti?a©.'fce4 s@i,l sasples following

tM© aodified aefetiod of CJ©feb*s aeeaating aat sie^isg tectoiiqiie

(Slarisfel# and Fs3?37y If51)*

ffee soil weigliiag a.feeat iO© g «as ^traasfe«©ii to a

piastl© teslB and oiixei. tliQi'oagEly mtli ttec-ja times wat©s-«

Coarse pa^tieies aaA J©i»©iga matsriai© were alloasd %o settle-

She sttpematestj liqaia vm tises t«^ased tlirsagla s-isty-o©sli

sieve aad t-li© lESterlals collected in me sieve• *Ka© sadiisealss

in the feasiii were flie filtimt© «as allowed Iso stand

f©^ a few sinmtes lHea deeaafe^d and paaset 'fefcroiigia ,
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tao-iiuiKlred-sftsh sieve sad tSiao tteoagfe tteae-aundrea-ati^-
tBsnty-riTO-raJa ai9«. 'Cite tlaa. ail# wa oomtodes oelXeesea
ia tSies® alsves wwa wa«lsstt.aowiviBl!®. » beaSer, wJ-St
ffiinicaa^ ©£ ^ •

iB&lmMm &i P^L.M9SM^M.,SWSSks, ' _ '

' lfeB«to4® siisf.eiis4©» £^&m soil. s-ii |̂5ls&

tsofeeese# geaUlf is^o a- tisaiid paper iepfc itf
in UM© Ba-e«aMi tmm&l wkUh IseJ-p ©f wtr© sau-g©#

tli© twa#! «S3 fm#t. ^ .

MmmB tnm^l w&b -keft aadist®?«> at tiie

eed ©f afeoaU iO em M %fatsix* «as owb
i»%©'a ap©eiraea is'a%e Isy l0.©seaias tls# piaeH: ceete.

•' ttta Besatioa« euatenelan sWaiaed fraa tee, to»-io8s fi»!s

the Baenaaiin fuanel »S8 allo«e4 %o esttl® aM-.th®. Mlum« «as
saiuead so 5 oe plpattiag oatt waSisj? -tmm ess WV' ®o
m eiJEal (juantity of boiling 10' I>e» sent forsalin was added
to km ti>® saBattodes, 9o aseerSain' wliattei- the .neoatodes were
pxopm!ly Killed a deep wse ejwsissa. unSei? e stereo siojfsseope.

Oaimtiita laie _ ' ' • ' '

Shs pBSssCTsa -suspaaBloa a? Bsaatoa-ea was stekeis well.
Ihe total popiattioa of naaatoaeS ana tSiaS af !• iasoKQiSS.
w.ei?@ .©©aBted sepai*at@lf aM 'mmMBA'm
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' - l%e ©ffee'fe of me' MiimmAt t,F©afeseBts irfae

«issess©a mB tmmMmi. &£ galis^ ^o»S3» , ••
plaufc teigiit,, amffsfee^ ot mmbem ef, bg^aeetes, @hmt ^
w&l03^t Isaf mo^ ^aad:»«%. the
uai#r tli# aiff@'g©afe twrnmrnmnm 'Mm #®fcai'ig -0f tli© assassiisat .•
mm glvefi lsdi©w#- • ;•••,.••'

IMM* • . : • • • , ^

•BMiEdi •f t-sit-s'«#3?© altemmte €ays mM,

ummrnM :©f f^mitp aad- Mstffefe ^ fsuits to ®asii i»ist ssses?taia@a
••and rfeeeMsd#,. " , " " •,' •/ . . v.

Q-all... fkm&tlmti 011. gatta*

f̂fei0 «ae- a®^©sse4'ia 'Ueraa ©f 'laiateee aisd weight of" •

i&iie £mm§. ©a tk®- fises®'estisia^^tos >!©!?©• Isti© •
S0¥li5g Slit' at lihe filial ©f Islis ^«op.

•foi? eii« mmmmmM ©a m® ®a© of ,plmm

m ®aeis pit mm fmt i>i«t wsa «|»oot;84 'witm ti© s©ota •
•' iBt&i&fe wMl® f©» «ii@ tin^-Si?^w»-iip

-•pl,.a»ls -la m0t plfe-»as ®© «ai«® oomsts Q.f galis ^
••aii -tji©. of ^ eai?©fttlly en '̂ om^. •uii# m®^©^

; tf, ..galls ©»• #©m'fceA aad rf-eeertM*. sail, ^̂
;• '.pepilatisii wa#. ©xtmsset a© #f «sile- p©i' .
V- t©^ efffeiaatiag fete mSglat/Qf -ail- gails fj?o@ tjli®
• 1'©©^ sfsfiQ©.-©f'a mm -©ttfe^saa $to UoUal ^

¥©isiri? ©f tHe.^pfe
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thm g^ls. S^ia t02«s4 ~^s .sNaot-leii^U
©al^alitecl f^-sa fefe®s# v&ittss#

geigbfe af. . . ' . " '

'fij& iisigfet- amBBBmmt all t&® plaa-fe# -is tb@

©^asiTFfffcioasi w» a« mr%^mt* fM# flsaft

^#igfa"fe «a@ {mm :B#d® feas© of fi^ie
-Sesa:iea2. &u4» 4^erag® -li#islife '»*a,.s e&XctiSa®®®® ^ _

BiMbeg Qf. l®av#a.#:

total, mstoe '̂ ®f leases': flaat is a aat fiot &'as

^00©M@a.. St tM of tilt. «f©-?is©Rt aa€ tm^m of

' p'lmt

S«ai.^»' -Qf• l3gaa^be0-« '

fo'tal '©J feaaefees ©ii. ©lieli plafit was

il:t fiie tiiie fisal'.Ma^vest aiid ©f tomse^lies:'
. |>#i? ulsa.'fe _ ' ,

g-es

Sop wei6is« of. 'ib® .Fla"*® »« «®®

aseassBd by outtiae off tte -foo® Eirstssa weigSiBS the
^aaotts eajiasauely t(W eacli pleat ana oeMi pei> faant out.

It4af'.&»^.» • : • • • • -

!£o .^ss©@s Isfe©- "&ii# 3,#si. f^ois tli.©

t@»S.r^a.2. tou& ef m^h was aea tfe© mm* ot eaeli
'b^ae:-iiii %h& 2.e;ttf «» a gira,|>a _

fgpe^ ana e©Sf-tli© ^Stm' laeais leal a^®a;®as. ttefi



35

iQQ'fc leiMtli* • , . •; - • • • . •

fo til® fcft© pl^t^ tte- f©&ts ©f

^mh. €at imn 'mmA Itagfla" o£ eaeli- ®o©tl#t. a©s@tt:e®i

aad- to-tel l^agfe-d.-cale'yil.afeeS.* S@-aii Ifesttii- paa? pl&m "»ss ^

th&Sk • • • ,•• , •; . ' '

Ileislit....©f g&Cit syst«siii« - '

t© fiM mt of- ^Steffi tli© below ^msm. pmt

0f- @a#i plmt m£'twp:pm^&r was&tog aa^ di'yteg

MBHii -p-B'£ plant

Saleiidai' o.£ :#s^0;ggfeiOBa»

'iS-12-79

a2«12-f9

ia«. 1^80

22^1-^8©-

6-a^Q

i4*^3»80'-

Flettsliifi-S: ©i"' fisM- ' •
»«©i.iaf a»€ tetafctiag ol©4©
liSjiag .plo%s •
0@ll0©lji@ti.of pf'-e-ti^^afe^ea^t s®il

ga®fi©-..f©^ ©oasts
' i^plM&ttmn s-fiB>ii@ ,pl©ta
Seed t^aatiieiat . . - -

•fak'iss 'ptMB is ^>11© plats
-o-f -f.ii?©fe €©.s# ©f ferti.lises''.

M&feiiiig' s©ei,s ^ ^
•tiiiBsiag sf ptmntB , ;
A^flieatlQ'n of BeeoaA Aos© f© '̂tilis©3?
faltimg ©f- fi2?©5fc fail eeun-'G, iesstli

. t'c&ii «#igkt •;••••

oi friiiss to©gia

ip2?©0ti.ag -el* plan^a f#.il.#v8d toj ,
mm@BmBB% ©f ••felie TO.siea© fs-ctoj^s'
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fialt ©f fwiita was m iafs i«2»1SiO# -

l»gaDaga.tri&a aad ef

IPot' vas %' si^-ieg fiaiS •s#il

iQitm) Blmed, rn&m sat w^il f&rgyaM asBttt©

iB, tte m^iQ gsis,i«. fli@ «-ix'tai?8 msb tMom ieaeiaafeised by

appi^ring of 3 si pe®' iii©t»

&£ pst @£zSti$*© l#i# @Gls ili !>##©• <sf "^5 t.iii©lsfi;®ss»' $li@

j9Qiai^©d iB lisji©s ®ads iJi. 'fels®' fe©4 &ad @l.®s©d.

•feU© 'tita tfeea fspmjei. .itifeli «sU®s*- #© |>f®'#-©aU %lse tseape

of tla© fmigaii.S-W w®i3tW®l5iosi as siieli foa? 50 i^s^rs#

fb© t©t giixtare w-s •at©2»ei ia fsts: aat tegt fr®@

fron'aasmfjode' eoa%as}£iis.tt®a5 fer lis# ia tfe© ©sp^f'lraaat*. fsei#!*

'to tie wsiag ef tfe© seii 'sisttiJ?# l«^ ms #sama®d .for'tte

pres@Bii« of n©aiat##@s

cfrf ^cjO'fc'»^s0't>. .

^O'liltrafe of ll©l&MmTiie iBeagaifea. -i?iiis©t ia s'fe'ei?il©

©©11 f©i? 'Sttiai©® 0s tM 3r@a,a«'ii^© #f 4iffer©B.t

•©f'feliii»li 'fe# -me isfeatatiea. Wow tMs ^

MimlBm mm&cmrn tepilatisas -Mmm o©lIee-«©i fw tmw l&Qmti%tm

nam&ly fellayaai, Me©^» Eas^amlsttltia sad •aallesi. ietsatsd© ^

iafast^a ttiisdl plant© eelieetna £mm tlies# Im&llttm mm

b^-«>a-sfe.t -6© -tiw tiieiif ro«« sfs-«,«J wash^a-

e#s?eimif tiaagii* the tap* asll#t roots'fyea t&©s@ plaa-fes we

eat oafaM-fsia©@€ ia Aistill^a Wst^i? in petri„€lsfe©s, «|aey

: wej?.$ ^acssiae-d dailf BBiea? stereo iiiei*©@e@p© aaa tlie egg ©asses
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msA is la clAsMs#

'̂ h&'%mswm ©'^taiped fFoii %Me#© w@i?@ .iaQea3.at@i'©a^ fehittti •

aol 6©i#iis mis©4 is gt@Fi^3.ts#d s©ii iii

ISQfieMiag:ti©s #f ga®ii#frfeibill^5: M_.JMlM^i

• -®f bMatl m i®f#8tat4€»ii fcy §♦

f^e Miimmmt' Qt 'felilsti se^ds; i»

mil ttt ,p©tJ@ qS s4e .iaefees- toar saeds • ,

«e:f# -©fiwe "i» e®eii- s#m fe-ai? i>©piie.ati@as, fo»

m^-w&t0^y mmw isela a%»,iii #f ti«®«©aa fepilatisa#^'fiae
i . • '

w^m iiioetilafeet fifta©a 4ays

raisiag. of ©a#& stmim ®f sesatot#

-wa@ |j^#paTOt ia aisMilet watS®'# wae imo^iAate#

, wtti%' l&mmrn 9mm h&lm mm® aiif® -glaBla

esS 3- ©1 &i smaf#r$sioa diatidlutet iato t&©s# f^ur lilies

mi. eiG®®t ml^h @©£3.»; f'^#" i>la»tis WBm ©a efee

, §M^: i:E©©ttlat:i@B aii& tfe© 6Ciiifi«-S aai. itfei-gtit ©f g«ill©'

. ffee- 'also mmmmMmS. aat tin •iniebsr' ©f #gga.

p2^©a@ii'6" iE «is'ti®ai©€« -.
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mmimB - . _

• giEAfiiifs mt fss mmsm m!tJwfciii>.iiiii»j»Mi'tiiiiMg'iiw<«iiif'trffi>iii'iu»iMWLTniin»iiWMi*ina»i iii-p»iiniMiJMirii»wryw nMiiiiwwiiiiWiiwwiitiiliiiiiiiiwii'w

!• ineogaitm- Oil .SSl-igl^ ;.

A wms m€0rtak^a. i'etailsd is

*fiater'ials aat Settots* t© stijaiy tli© of. aomal. a»i.

deep fioiigliias, ae©t W-^th earbefuj^aa-aad soil

apfli©ati©B ©f eiaicai% g3?a0iile® a©®biiiatipas

©a til© eoRt^©! oi isoQ^iiita om tsMaii ©:pqp»- teeiilt®

•bto© different tisea-teeats w©i?# a©s©ss©i. ©a tw© oeaasleas

aasiely tey'of ©©%iiiig «i€ St -final Tm

©fesewft'fe'ioii® -Sa^e ^tu^iag ,1jw© oo#^l©as pi?ese2i'fe©d

fte-4«i'b@ w#r® asa1j^s@& sut tij©

'taffies®© tables air# givea im Appeatices X t© III»

§BSI§g?M'10S8 OS tug fCHigf^IggH S4f

- . m B0imm - • . ^ '
jiHiijiiMMw ii«iiniiwwiiiiii"iiiiiiiiii:rriiinr ^

- Sffee-fe OB -i^ot _

tabl® i and fi§»' i ®iw meaa iaagtli ©f bMati ^

plsats UEaes* %&© 4iffai?eat trmtme&t&m It was that • ,

'tM« .ieo©fe l©mg-fe^ waa sigsifisaiitly bigiieap iii plant® im^er t&e

•4* ,♦ 4@©^ ploagtiiiig

seei >#• 'i.e#p pieagliiag fe&aa ia flsats aii4©r- CGai33?ol»

•'fteis wh,6ii "fell® ii#aa !•#©% w@s 7^*62 ©ii is contj^ol plaa'bSf

it was i26tS5 ea aiit.1iO.79 ©a tli© ••al>0¥© said two
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fa'ol® i

Boot xenetsb of Wiltiai plaEt^ seoeiviOB aifffficent
tjfsotEeatss tor amtrol of 42S§ffii«£ forty-£l«»>
daaf^ SQWiEg

fpeat;ii©s1rs
lengtli

plasit (eia) _

1<, •To^sa
.-'V

'^2
€5,50

I'j (A^O^-f )

7%n

CA^-»+S) fSoja

%
^1-10*79

ik*mw}

'%
•'tmm ' ^

"•

m 57.29©f

A •m Sowial pl©agtiiag •( 10 ©a teep )

B •« floagtiias .( 20 m ) •

. 0 « Hati^eataA seeSs

D

£

W

Seeds tTOfi'&et witla 3'p©s' ca^feofwan

Ho aeisatielte ti?eat©eiat

S©il t:3?@atei. witeli aldi©-ai?fe at 3 Kg a#i« per
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plaats ®f plots s?e<3ei'riBg s©«# treatmeat

mMioai?'& * ao^aal ;fl.©iaglil.iig wltsfe a meaa 2?©©"^ ieagtla of

•i05»65 &m also s.li.©¥®i. e©a@i4essl>l® ino^eas© !&• :g©©ls leagtla

'fefeoBgk a©% statiatiesiily 8i:iaifieao,%# AXi tli© otiia®

'•ti^aatscsB't/S did Bo^ g,li©w aaf' s4gaifi©an'fe oa %ii® TOofe
/

ienstti-i, th® ^aE-yiag fi-oa ea t© e® tiailer

life© €lffe'i.'eiit feeatiE^iita as agaiaatJ 70»62 e© ift ©oatf©!®

:sffeet.'#11-goQl;

lesial'fes piffesmite^ in Sable 2 s'aow thmt 011 tlie

f4af til© irsf'ieiss ts-eatoents, fiid sQfe .stiQs my

sigBlficaiilJ, effset m tli© 1*0©% weight ef pXaiits* M agaiBSt

a ^o©t' weigM of 5..f6 § pm flast; is tbe e^&sts'ol pl©t©t tk® •

rocit wsiglit fss-i©! £w&m 6*3© g t© 9»S5 S ast©^ th^

e©ml>ias1;ioiiB &i "feti© Iss'eates.afes#

Iffeet 0& g&ll fo^ggiatiGR, •., ^ •

TmhlB 3 aad fig# "1 ®fe« tik&M gall' f^saatioa oa tili@ eoots

W M« iaesgaits %ras y@'il4i©e& 'Sigriifieaiitl^r w.Am all 'fcke
•breatiiaiiij©# fto.® as agaiaet a aiiobea? ©f 6»5S galls t>®s?

of the-mot ©a the plmitB muder tbe oontrola tb.#'gall niasbe^

l>-©tttf©©ii 0,27 t© 2«53 uadei? the v&slmis conbiitalJieBS

of the tTOatneats# MmemB dlff©i?@ftfe treatmeiits, t'm oe@

ooiisietifig of memd tTsatimal; > aldicarb > fiaep- pl©iagbias

a|)p@ar©a to bs mmt eff-ectiv®-ia ^©dmeiag tM galX

fogttlafeioB, it fe©iBS Q»S7 peif iO m''m&t* fMs was followed

is deec^Bdiag aff^@'bi¥eae.@s fey seed treatrsemt •*• •aldiearb ♦
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1®©% ©f miiiai "liases-

^y#siB@si'tis- f©-r- 6©3atr©l. -"Ot K* i-iieQfi>a'.i.fe.& ©o.

'day ©f aosisg . • .....

f^aliaealsB
:ieai.i r©0t

f©!* plctat C®)'

®1 •-

®2

/

®5 ' ; 8.25?

-_•(B4-e4#)

'®5
% • •%|6 ^

.§.95 • , •

®a (BAt) '•" • • • '

A

B

0

B

S

f

a

Beep giomiMag ' ^la'tees) ' • '

istrsated seets • . • ,

S©#4s ai'bli- 5 #ei?" ©eat eagteftarsa-

•li#. ii0®at.i©ide ftiy^atoest;

S©il tr^atjcia wiUM al-clieaifto su 3 fe® •a.ir^
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Sail ©a i?0Qts @f fefaisM piaat© ^eesiving

atiimeut teeatfiieats f©^-©©!^©! ©f Um iaeegaifeaa 012 fcli«

aa^F ©f mmtm ; , • '

3?».e^t®eats ll@aiiT\nal3©» ©f galls

pgj? 10 cm. of ^^©ots •

®1 {A+0+.&5 6.»5S C2,67)

®2 (B+G+l). • 2,51•

Sj- i-,15 (i.m •

%• CB+G4F) 0,01 Ci-|2)

i ••(#+©4.1) ,/ • ' .'- ' ©.Sf C1.3S)

% (B^M)

»7 CA*&+f) ©•,$? (i#a%) -

% CB+B-#F) • ^ , • 0.S? C1,13>

©B ' « CO,Pfi)

A iioraal plomsliiiig -•' C'tQ om Aemp) ,

B w Be#f pl0«glj,iBg C2€) CIS a#.ep)

G. -» , •la-biE'eaUet seets

B tm-Bted -witii 3 ©sat m^b&immn

S So n&maMeM& f^pmtmmti

Sell wltli aMiesj?b at 5 leg ©•!# lia

figtirea im pa'^mthBsts aj?e values sfter f .ti-aasforffiatioia
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iiQCTai, plomghicg (0*37 rool*), seed treatmea'fe +

deep plottglaiiig (0»74 per 1© om root)^ aMiea^b 4- deep

plougbiag (0,81 per 10 cm i-oot), seet treataent + .norsal

plougMag (0.35 pe'̂ p 10 'cm root) aad aldiea^b + iiox^iaal

•plomgMi '̂ (i»15 pes 'l© eai i?©ot)» •Howeires?, thes# treataeats

aaoBg tJieiaBelifes wei?© ©a par s^atistic^lijr* f^lsatss i?©©©iviiig

<la©p ,pl©y,gMag aioae as a l3ff@at®eat shewed sig;ai£i0aa-tly

laor©- root-kaet lafestm^lQa (2*P3 F©2? 10 e® root) than tlie

piaats reeeivisg all ©t.&er treatiBeKifo combiEatioas#

Effect m. soil isQpMlatiQn of 3?o,0t-ka.ot aematoA©*

Data on the soli fspalstsieu Qf roet-knot neffiatjodes-

aades? tlie different ti?@a1;®eiits (fable 4 and ?ig» 1) showed

that wheft tfi© population was as ialga' as 116 100 g of soil

ia -eoBtfol plots, it was TOa?j'l©¥ under the different

, tlie popalatioii f acyiag •f I'oia 2 %© 41> ®iie saxiiatafB

^:p@diict4diis ia ,fO:p«la'fei©n-we^© observed laiadex'-treatmeafes

receiving alticarto •¥ seed t^ea-baerit., Mie population being 2

aad 3*3' f©r 100 g soil^ fhe mxt in eff@efeiv#Eeas w©a?e tke ^

treatments aldi6a.2?fe + tioraal flottgbias (6.5 1©^ S)

a©e€ t-i'eataea'fe--f deep plotigliiag •(S„5 p©s',10© §)••

•treataen'te ©oasisfeiag '©f see'fi trestment •+• aoamal piougfaiag

^It'h a f©pmlati©a ©f 1'2«?5 pe:r iOO g Tankea next.

populations mies •fcreatBen'fes ali.icarfe deep ploughing and

de^p plottgWung aloae were ^eleti^ely bigkei? beings 34.75

41. resf^ectiirelj. Stos i» @enei?al it e©uld b© observed thai'
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fig#, 1. Ei'-imt ©f oa :^©@fe
®f galla i© em' .raot^'

. ii«at©i# ®M total pufiilatisjs la
•• tti® mil- m 'til© fiaj ©f• s©wiiig»

. A^s+a; • " •:/
Sg ;

% A#04#'

--% • HWI ,- • ' ^ .j : •'
«» . . ', •. • •/• : •

% • \ •' ; ; ,
-

% -mm ' • '.- . " i -.
'•

A m Ci^ @0)
B-., Bn.tp- ;• - im m)

B; . >-, - ieeis witfe | pm '

M ^ - .-1©. .ii«smtiieit@ ii'©a|ja©afe> . • ',
W ® S©il aMiearfe @M. 5 "teg
•*•.••••' ;a,i, flie / ""

CW
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fafele 4

S®1I. pQpttla1si0.a ©f ^o6t-«lcii©t n«at04« in tlia plots
olf-

mmivluB different ^tTOatmeats te ©exitrol^H. ieeaiaita

ea t-h© fe-r%j~:flftli-aay ©f ©©wiag

'fi?©atiBeats
fiean mil. p0fiila.ti©a

@f TOot-lmot aesatoda

• ...-;; 116 •XIO.S?)

C%04-S) #1 ('6.©2)

% C&-i.e^-F) €.5 ( 2«51)

<3+S^f) 34^75 -C-4,06)

(A^-B+S) 12^7^ C, 3.67}

%• 8,5 C

iA^*V} 5.5^ C'2*2|)

•% (B+S^F) 2 -, ( 1.61)

• OB'

« Merm&l pMmghiuQ (1© es deep)

S fe' J>®&p ijlwsHias (.20 ea §e©f)

G « Uiati^eataA s©ei.s

B

B

f

•es"

« ' ti@ Bsafeleid© t^©ata#at>

• Soil treated aMiearfe at 3 % &«!• i)©-^ ti®.

Fig\ir«s iB paTOntliesis „-ar© vala©s affeei? T'm^

•b^aasfokaat-ios;
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tme fes'estssiits al4ieaj?t> in soil oi* se@i.
i

t-TB^tsimrt; «ibh caarbofumn •iav© gigsaifieaiit r©^»ett.©ii ©f

soii, i?©pulatioit of 11€ aa4 #1 pes* 16G g mi.1 ^©^©etiwlf•-
S^ea t??@afeeiit witli &mfbQim-m apjeas^eA be

highly effeetive ^ia relueiag roet-is-isot fo-pulft"feio»
la tli© aoili, fftas ®lien th®' pepuliiliim mtef pl®a#i4iiS.

was 116, its was ia.?f wk-eii seeiis \«©ye ti?#atee and the
'populsfcioa was #1 •aiiAei? ie-ep s>i©«#iisgs it. Mas S*§ whm

se©si& mm AX3. tJli© flots- al.€i©a^l3 s©il

stowed me iQ'&m&t pdiyalation -wJiieti was ©sly

Q^pmrnd, ©xoeptias liOis@irei? 5, iii t!i.® case e£, •sMi^ai'b # &#i,p
plougliiog wifli a: psfulstiiofi. wbiefe was sa saomaij#

•Bifect Qa gQe-6"fca6is ^ ~

Data -mi ^odt^olEBG'fe iadeas (taM© 3 aa# fig«. 2} sliewet
s

tliaU' tli© iBt«5 if&i©li. gaw© an ©¥@^13. fiettirs;©f fe£i© 2?©©fe

,iaf^ssatJiQB by th& a#si.atJ04-e« %'as. sigBiftemafelj iow mto* all

eotttoiBatioa o£ ts'ssitmeiifes s:se©pl5 deep pieiigliiiig

%Q ©oatrol* 'flms m against a. ittdex •©! 4».8S
a,ii4Q:^ iiomial isa,ex vsi-ied tmm' Bmm t©

wSei' tlie iiffeimt soii&iafii-iQBS ©f tFeataeuts. a»a

uad©# |>l©iigtiias* Slie 3fG0l>*«kiio'fc ind^s w&b os

tlie ij-fj-dataefits' alis%»ias isMt all tkes© mQ'm ©t^slls^

@ffecl3l¥© "Is eoati*®1.3.iiig tM® -nemateS© iaf©station* ffhe

ti'eataeist ©omslsisiag of-©©©A 'ti^eaferaealJ *' ^ deap

ploagiii^g appeared "60 feo •fell©; most _eff©©'feiv® %iitli ^ j?'0©'fc«»ifm0l5
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fabl# ^

ao©t^£ii©'ti into'of bMMi plrnaMB TOC©i\'*img aiffsyeiit
trdataeats fas eeafepol of S. SBSSS^^* -

f^®y sawiiig

ff'iiiitaieats
fleaa TOot-lca^t

iudsx |3@:^ plsofb'

CA4.0^B) iUSS

®2 0^4S) 2.67

•% (A+0+?) 0.07

(B+e+F) 0.29

(A+D^-E) ' o.5i • • ;

% C»^.I)#I) ©•§1

25, IjA-i'̂ -i'E") 0«ia ,

(M+E) 0.00

i

m 2«6559

A -« ' i©i?®a'3. plomgniss (10 « <le©f)

B • w, S©©p plougjiiiig (20 CRi te©p)

•e •» OatM'©at©4 £?seds
'

.13 «• S©@4@ treateS. wlMh 3 ^©at ea3?bofia£.fia

E

?

1© iifiiaatrieM® t^eata^Et

Soil tffea'bei. «itfe ai&ica^b at 3 l£S a»i« pei? iia
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iadex of sero. 'Seep ploaghiag tojr itself did sofc appear to

*&@ effeeti¥© ia sefiuciBg fell© foot-ksot iia«ie:s si§aifieaiitlj|

tlie iad6si waa 4»S8 tieider rAersal piougliiag aat 2„.B^ mitei?

cieep ploiigMiigo ili@ additlea of g©-sd ts'aaibffieii'fe aleae, aldiearb

aloii©- ©1? aldiear^ ^ stssd tff©.atia@afe -tege'Uter wmn all JaltiUlj

effective is. 3iipfi'«ssiag tli© -gall fomafeloii.e.

Effect Q'M total po'piila'&ioii lii soil*

fal>l@ 6 aisd ffis» t sh©® tijat exeeptins deap i3iottgfelss

fersatmettt alone» all ©tlier ;fe»"eatii©at:s wem signifieanfelj

affeefeive ia- retooisg tli© t©t-al immB.t-oS.e f^pulatioii im' the

s©il» tffeeii til© papiilatl©!! wma -pei? 100 g soil in tiie

s©mall^ fleai&ed field, il; was ;p2-«?5 deep plQustxiag .

and 3^+6 to mder ©tiief ©osfeinatlons '©f

Afficiag til© aiff^rsat Mm mBt ®£'£mtlv& ia ^adueirig

ae!8.a%ofe poimlafcions seed treata©at: •# aldieas'l^ coabiaatjioiis

witli popmlafeion ®f 34S and' 435«2$ mid ee«S treabasat ♦ aorigsl

plsughlBg ifitii a p©p«lati<ss ©1 452* 25-* fii@se- t'lifee

i*©r© on pa.!? wMle t^© otlies' treatpeata we®© signifieeiiljly 3.ea©

@ffe@t;iir© in ":eeSiieiBg the a@iia'bQ4© pepulatlon la. tsto© s©il# But -

aclfti'fciea ©f ali-ioaro qw is©©<l and thQir- ©©sbiamfeioiis'

©igaifieaatlj'-effectiir# ia siippi?es©isis meiBatsoae

go,piilati#ii ia tke aoUe



fig» ©f fiiffeifsnt t.reatii©Bb6 ©b s^Q%^km.&t

4Bd#x ©B, tile after sowing .
ant afe fiaai 'h&mmt' of m& plmM

®a » B+C^-E

% « A-^-e+F

mm

% A+B+S

% - B4'i3'4>B

•efc A*S4^

%

4 •• « ioriiai" jlsngiiiag ,(10 §m)
B ' tt Beep plm0i±m
e « fatreatea s©iici.e.

B <a Seeds ^ eaaij

eiiyljofnyaft
(

1 •» io aemtieii,© t3?©ata©iit

F « Sotl treatei. witia al&leai^b at 3 Mg

s.l* fer.iia
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• , • • 'WbMm ^ \ .

'fotssi ia«sl;®te in tis@' #©11 ia fA^t-s ' •

p@0©|.¥lBg ^f£©$'©iil> •fcr#^fcs©&6s 'ftli# ©oati?©!' s.f

' ©a ^-fefae • Iftli -ta'i^ •of ssMisg

f2?©ats©at!s

t,

%

%

t
8

•

CS-^O#!)

CA#a+f)

' CB^B+E)

CM^t)

iMm*W).

0B-

Bean total

fOlsalateiQii iii til© soil

^71,-' '

.#52*25

_m*73

%5l#a5

C2?*i4.)

C,2i:#.e4)'

(S2,5Q)

•(2®, 56)

(20.aS)

H

4 , iSB

1 -

,1' ' • ^

1;

f-

tl©£»al plemglii&g (i© -cm Aesp;:)

,^@ep pl©iigtiiiig CSO" -em deep)

iat3?#at#i, ©eeds • "_•
•S#®i©-t-3?satea ifiisfe -mmt. mM-'mSmmm -

m neiiafeieMe t^aatmaBfe ; ^ • . ' ''

Soil t:2P©a%©t ?iifeh aMi©#rto 4tE kg-aii), f@r-ixa

figU'S®® is paraatfeesie »3e@--""^al-a®© after t. ae^i
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mmm mms m fis fiiAi.

BffQQt on glaiafe

Bafea ps-eseai-efi f aii4 Fig# 35 Bhm ttot fciae

meaa Iieiglst ©f ttse e©slj:r©l. plants was 8§#79

height i?aiige€ fetetweea B3»3 ©fft asi, 125^©^ <sia mSei? th©

4iffei'#at I© ©Qapsi*©# t©" tfa® plaEtis 3?eeeiviBg

ii©»ai pi©ugliiiig eiiiy,' Mie plaat.s reeei¥i»g lili© ts'tataeilt©

al<lieaiitl}. -f deep plomgliiBgj s©et .tseatseat 4 deep piOEgiiiagj

aldica^b ♦ isaed ft2*sat®@Bt -f aemal glstigliiog aiii. aldiearb -i-

se©d 'brest^^at 4 deep ploiislsiiig weie sigaifieaotiy effeetiir©

ia iae^easiiig' tli© flaat wisicfe «©r© 120*ii€ ©©» 1i5#BS ©n,

esi ajit 1S2»©4 ea aMSfeetimly# 13Jie tsaalsaeiita eoasistlBg

@f altiaarfe 4- noraal pieugfaiag aad seed ti'emtwB'b •*•

ploiigiiiag tkoiigh were &£imt±WQ'!» irieie^asiag tiie plant lieight

eoasMe»i3ly,.' tlie ©ffeet© a©t_ statisitieallj sisijificaiit

as eopjfsE'M t© tli# eentTOi flea-feg. Beep •piougMag gii-iiig a

.plant 'faeigiit ©f S5»5 e® -effecslsiire ia iaejceasiag the

pls»t Mditioa ©f al<iieaE'b aloB© was liigiily ©ff@eti¥e

in ©ahaaeiag fcJae |jlaa.t fliiis twem SS»79 era aaft 85«3 cji-.

u»iei? a©3?isal m& ieep .ploasliiag -sespeetiveiyj

aMi'fcioa q£ aldica^b raised Migtit- *6© i09«58 cm aad i20®^6

C!B 3?esp©etively, feeftli tfee iaes-esea baiog ©igjiifieaa-fc-#

®^eat©@nt of tb.e Bm&m alone als© gi&'w® simiiai? iae'iieeases in

plsat'-'kelgbt, tSi© iaejyeases l3f©i»cs 1©-Vtsls of 107»29 co
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fable 7

&£ bhiadi plants sfeeei^iui t;reafcii©ati3-

jr#r coat'TOl ©f H» iaeogaltSs _atf •Isiai'vest

freatmeats
Keaa, laeigiit •

pm plaat (en)

f1 (A4S-I-1) • • S@*79

% (a^o-i-s), ' 85.50

% (A-i-g+l) ,

CS4.0f.f) 12d.46 •

% (4+l>+B> • 1©7,29

% (M-i-E) 11§,88

% (M+f) 122.04..

SB sa 22..f580

k e i©ma2. plomghiag (10 e® t^sap)

M » Beep plotigMag (20 em de©p)

C o llirtTOSted sseas

B • a SeeAs fereated ifitb, 5 p©r 4ent' eayfeofaraa

B e- flo neaatiieide tj^estseat -

f « ' Soil t3?eatell i#itli aliieafts at 3 kg
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fable S

Wmmh BhB&t might of tjhiaai plaaS© £@©©iiriag sUffereat

•ftrdatseats cuiiti?©! ©f M. iaeeEiiita^ at laa,rv©eft

f:9®atmeiitg
flem sliseU weiglit

pm plao«, Cs)

«<! (^A+0+s J ts^as

% (B#e+i) • 91»5S

1'5 iMU*W} iG5.9t

®5 ' CI+U^E) na.sf •

®6 (B+B4-S) i©S.0O

«? (A^B+F) 121.5^^

CS^B^) . - 127.04

A « ' S©CTial plmigMng C1Q m 4©©p)

fl » B^ep"ploughing (SO ©a d®©|>)

e B ^SRtm%tQ&. seeds

1 =• , S©©Ss "te3?eateS. wifch 3 eeat es^boftasaa

1 lo Boaatleita tj?@ata@af

f » 3©il treated »it& aMieajrb at 3 kg a»i» p©r- ija
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m ©©tiirelf t being signifieamt# MiiMoa ^

(0f-e^@§' %r©ats©ii'fe lse.alA4e'«^ t-res-tiii^iat wa® als© feiind "6® fe'fes

•afiifatagsoms as-' feb@ h©i-glits ¥#«"© .fou^i. to- iB^TOaee f^efas-

i09.5S es m4,Am*m.m -t© 1-1-2.:Pr CT-aad..ig2*0% eii eeap@cti¥©l|

mm %hms^ iB©TOsa®s w&m' ii#t statistically signifiemt:.

Siffiilsffi'lj m&MMimi ©f aldieasfe 'feeataidBt _m •®ee«i ®-^«at®©a"b

p2?QV^S. -•%!> 'iJS- a<3.v3ii'tiag#'0i2@-f -Sjie^©a.s@s 1304®^ Hsd® ©©•.

to-112.5#' m il5«#4'm t© iS2»04 m fehoagm, mm ©itBifieeiat -

Btatistinally# .

gffeet e.g fresli ehoet.

flie ®.ff©et of th& tr^atmesHs'Qii-"111® im-Bh

&hmt- -wa® nat f^iiM. ©•tea.feiatie^lii'

(Dabl@ B-)#- t&e -sMet »«lgfa?b@ •were'g aat

wm -pimmt tQp tw •>€s«lXii-si¥©-piorngtog

-th© ste@t m€#i? difftE-eat ti?eatm®afe8 ^teei^iag .
e&@!ai©si appliaa-feiems vssiei. fff©©. i©5*f2 g t© s# ••

'•Mf-fisefe goQfe - • • •'

MmuliiB- -p'sm^Bt^A 4s t'abl© f aai. fig*' 3 that tto

-mly -tw@ tsea-tiseats wMeli' gave siguifi-eaa-fe iMmmm® ia mot
thm- ©eat^©! plaatg wem aiaieerto ♦ de^p islowgliias

aMieasb •*• #6e4 -^27@atse&t * 4e©p lal^ugfaiBg*. Mi:fcfe mmn

TO&t ©f p.#60 s aaa. 2fi.»i9 g p©^ piaat- r©s.p@efeiir@l2?t. ,

as agaifts^ iS«S7 g ©f, .e©at:p©,l fisiiis*' 1%©, roiot walgtot- aater

tsMe etli©i? irs3?iM. Ifm 2i>27 g to ^•5'^ S planlj*
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fable 9

fresh root waigMt of bfaiadi plmitm i?©cei^tag €iff©r©at

treataeats f@i? tk© a. at hardest

fpeatsents ieaii TQQt «©isli%

pe® plant (g)

®1 (A-frG^S) 18*87

®s (B+O-i-B) 21.27

Cl^.G+F) 24, 5S'

•^4 3^.©0

®5 CA+B^E) 25.73

®6 (S+B^-E) - a&.4i

®7 ' (A+D+F) 27.51

-a tl+D-i't) '28,19

c® • » •9,2m • • .

A » Borsal'pl^agaiag (10 Q,m <ie@p)

B B »©@f pXomgliiiiS (^0 ca de©p)

0 » IfEti'eatad seeds

1 B STOd tr®at®t witfe 5 per ©eiit ear-toofuran.

£

f

S@ aeia®.tic?ii©

Soil treafeei witli aiaiea'^b at 3 S^i a»i» -tea

r3
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m is M.ppmmt--tmm fame 16 tfef tfe® Mffewest.

clia m&t Mm amy impact ©a m& /

of leases :p2f©tii@©#i 4© agaiast a a©aa auiiib®:^ ©f'15»55 leaves

pmw fisat g3?©m a:ieliiss;ir@lj nsmai pl.oaghiui, feii# •

.piasts aadei' ^m&r. ti^eategst© sb&¥©t a seaa Basl^ejp ©f

M«ir©s "wrj^iiig fs-oa 1#...,5S/t© if , . ,

Iffee'l;' e». ,lea#itfagea» - - - - ^

til© 4iff#seat t»@afe®#ii-|s- teisl wmm s©t feiiat

t© -lis^e. aa^ sigaifiaaiit ef cet on tn© ©©aa, i@af a^©a as'

mmpmmA %@ %te ©-#sfei?ol- ^las^s <fabl© ii)» tlie lamii leaf" •

si'ga was S9»S' asS, pX^ifes •

..mlj »iiil«" it raiig^a f»ii i00-»15'aq ©a

t© 11f».79 sq e» ilffst'sat ©oaMfiatloas &£ tseataeats#

Q-a. aamb^g of'teaBgli©s.«

Whe amaber 'of of th@ plant wms. a©t .foauA '%o

b& •aigiilficiaii'telf effiscstei,- %hM Siffs.i'eii'fi ts-eatseiifes mSer

stufij 12}• its a aemti rmab®!' ©•§§ h-mmhm

pel?' iiXmt ia ©@afcro.3. tsto# mmfeei? ®f fe^aaeb«e t&e

tTOstmmts va^i©# fro® ©.7^ to

Mfgct QB goet II,Hi,If, aa4,¥>

-fii© 2?©@%.i#ag^b ©f tfa© flaatis aJLs© we^e. fsmM- aot

affsetM Bi.%n±fi,emtl.y thB. miriotaa fe^eataeats# iliea tfee

Esaa ^0.©# l©ag^&. was ,i69»P9 ia ©eatr©! playatSg ife TOi?i©d



mm® II

» a, 0all fessatioa .ta esa"6»l plot

fig. b. JSi'feet ©f tetp m geil



If,

4

« -r.r t'^"5... -. ;• " .'•;• -
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fa'ole 1^0 . - • •

Hiiiafe&i* of leaves pi!?0a«4et m b&iadi plaata -j-eeeiving

diffepeBfc 'fei^eatiaeats £0t feii© ©©afei?©.! ©f 8« iQOQgiiite.
f

at hsmmt

fj^eataests
tleaa u%m'b& ©f Imw&B

fgi? pl©»t

c s'

15.53 •

'•^2 CB*04l). '

(A#0#t)

CS+G-#f) . 1S«0%

'̂ 5 C&4.B+2) 16»50

% iBmm) iS*59

•ly (I+B+f) . • .- if^OO

^'a li^ai

A « Ilosaal plsttgliiag (10 m da©|s)

B « ^Umw ploiigWag ' • (20 sm deep)

G w Istyisated se@cls

c « rS@©d with 5 eax%©ft}-raii . • .

S «• li© Bea&tieii© 'fci'ea.tseet

F Soil te'eated mith mldiearfe at 3 &g P«'3? fe®-



ttste III

Ilfl'est ef semal ploiag&iBi # altiearfe m
gall foimatioji • - ,

fig , fe.. Sff©e.t of deep plottgiiiag + aMi^a^fe ea
gail f©i»Datloa

r>



ii,.

/f-
B

•<:. 'T^ ' Ji^:-

f. #-' 4.
_•• -i

'M

•if«a

^fsasete
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taMe I'i ' ' • • "

Ij@af afes ©f plaate Jfeeei^^iag aiffesmt •

treataests for t-fea eaa1j£'0i ©f ||* issdisaitm» at tersest

fre-atments •
I'leaa lasf area

p& plant (st,»eiB)

•

St.gG . ,

®2 (B-i-e+S) 98..,09 '

_CA^-C4-F) 107»S9

CB+G«') 119.?9

CA+S*B} 116.15 •

% (B+S4.E) 100,13

®7
118*96

•^s (B^B+t) 115-67 "

A «: Ho.paial slongbiBg C10 es 4©af}

i » BeeF •pl©iig.ijlBs (30 m deep)

0 « Oatreated seuds

» = ,. Seeds 'fesested nifeii 3 eerrfe oarfe-eftirs^a

£ ® il© iiematicM© trea-fes-eiit

1? « S@il tx^eated wiMi aldloa^l) at- 5 kg a»i» per hm.
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fafele ia • . •

iaiabe:r of branelaes pj?oiticei ©ii feliiati flaats mmlvtUQ,

diffei-eiit 1j-i?©atjai©iits f#g' tiis ©©atijoi ©f g* laQQgalfc.a

at lisi'^est • • ' •

f2?tateeafes Mean imsrb©^' ©£.

feraaeliee pes plant

®1 (4+a+s) 0.59

fa 0..9S

'̂ 5 ©•83

•14

®5 (MD't-B) G^8S

®6 (B+B+E) 0.^.96

®7 1*15

®S (B^S+F) 0.?5

A ^ 25l0»glaiag (10 OB deep)'

1 ® plomsbiag (20 ea

a » ,listjeeatea seeils

B .« Sa©ia ti:'©at@d with 5 I5©i* eeat earfeofai"©!!.

E

F

»© a#®»tieM© •traatiaemt , •

Soil treated witb aldiea^ nt 5 Itg a.«i« per tia
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f&ble 15

lioot? lesgtb ©f plaats E-^eelviag aiffe^ent

l3:reats©iit5s f©!? tke ef M, iaeogaita at liarvest

S^©£s%meats
Mmu ®0©13' length

pel? pl&Bt Ccffl)

CA#Si.B) ^ 169^59 ^ , •

«2 (B^G+l) 219#04

•(ii+e+f) 312.25

Ci*e+f) 566»29

®5 iM*E) 226^75

(M+g) 228.^96

286^54

% CB+0+,f) 279»^^S

A ffl •i03?sal |>lo«gM.ais (10 eis'j^^desp)

B «s Seep plQUgiiifig (.20 01B <isep)

Q = lis-feffeatM aee€s

B » Seeds fcr©at©i. wits 3 Q^nt ear*bGfBa?aa

B s - lo ,a«atieiA@ ly»eatiieiit , / _

F a S©il tmme^ wi^h &MM&sh at Jltg, a»i« p®^ l^a



Plate I?

fig» a# Effect of sersal plsiigMag ^ 8©©d
oa gall forimtioa

fig. !>♦ Sffset @f plottgM»i ♦ BeaS;
t^aataeuU mi fall furmafcioa



Plate IV

Fig. b

v-r^f.sr.-??-;
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fTO® 212.2$ cm to 3S6.25 esi aa#©r tiie different fcrestmeiats,

SIse maxiffiaia vmt length of. 5§6.25 e© ^m& fomi in tfeta plots

•ffeeeivijag aldlcajj-b ♦ deep pleug'laiag '6i?©atffieiil3 fallowed by

pl©ts r©eei¥iag alii.ea^W ♦ s©eS trea-baeat 4- iiQi-sial pXoyghlsg

Slid al^earb •*• se4>d t^eatseat deefj plcsugMag (286#5^-«- e© and

279.4S eu)(fatal© 15). -

©a. mil fogiaatlom, (fist© IJ ^XIl

j ' '

All %li@ %Fea®ents ua&e^ trial %/©.3?e foimt./fe© be
v" • • - ..

sigoifisaatlj^ @ff©cti¥e in re€?i0tag salltf'©-2?®«wi®B Qia tia©

3?0Qts (fable 14}« WMle" th© liaebes* of galls 10 cm lesgth

©f the root was 26*17 iii s©at»0l glamt©^ th& gall auiaber

3?aa:ge<|/between 1.1Q' and f»2# uiidei? fe'li© cliff©i^eat ©©sbinatioas

©f treataaats« 'All th@ diffet'eat tj?eat:aeB-&s if€J?e on laai?

efcatistieall^ ia tfaeis' eff©et in eoBtrolllog gali-feriBatioa,

leweVer, tia© laost;- effec'ti^© trsstmeat appeal^ to 'fa© tli© ©n©

eaasistiag q£ aldieas-fe <;ld®p plowsgliiiis^ closely followed isj

seed ts'eatgeiit -4- aojeaal plcsmgliing, aldicarb geed trea^Bs^afe

+ deep plcsngliiJBg, €>l.tio©^b &m& t3se&tm@m.t -f aorael plougfaiiig

seed •feifeatseat + deep plouglsiss and alfii0S3?l> ^ aG»al flougliirtg,

,. tia© anBi^eff of galls pm^ 10 esi Foot ia tliese. treatseats beissg

1»1©91«1192,1892.789.2*79 aad g,S7 weB'^&otiwels'm Beep plauijiiiiis

itself '#as Mglilj' dtfeetiv© ia i-ednciag gall-f©raatioa

¥it& a gall em leiigtii ©f root«

Sffercte. ea g^ot'-toofe indarx.

Data OB feiie root-kriofe latex "oMer tlie <iiffex'9at



IPlalJe' ¥

a». Iffeet-, of aoximl- |jlc3.agM-iBg 4 aaaci
tJEeataeafe altlea^^ ©» gall fsiraati^a

fi§« b. Effect ©f deep plottgMag * eeM ,
I52?eatffieal5 aMiea:pfe oa gall foraalJl©'!!
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§all towrnmim oa ra©!;©-^of-bfetnai plaatS: «'e®ei=viiig' -• •

•tiff©resit- Sos %li©; '- af; M»' imeggaita at -isa.i?ve®-b

fapeatiaents lieao mm^m ©f gali®

prnw i-O ©E5 ©f $*©0% glamt

%

%"

%
f«'

s:

CB#64S)-

C44«e#|̂

XS#CI+f^

.Ca.^.©4-i)

(A+B+f)

(M*f)

S3)

26»17;- -C^.f©)

ca.»s$)

, 1,1§'C1»5S.),

ci»85)

• 2*4® C4»ai')

S^s-eal. pl©ngiiiai ' -(10 4e@p) '

jilsmsiiiiig:, "' . ^C20 em t#©p)

ilatr#at©a ae©is '' • ' - '

•Seats. wtm 3 f-er.e.eat- esrfeefiaran

S© •B€!matfl®i4e tMaaeat'

S®il treatet MMk ^sidleai'b: at 3 % P®^

A

1-

e

1

s

•f-

figsireB S.» p̂areatlieais. «e valiae©. sifter-?. sti-n tj?aBSf©2mat4©»
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laM© 1$ _

aoot-teot lB««x of »lnai plasts reesivlOB aiffejsante
traatesnts fej? the eoateel 9f fi- iaS2S>iSa tesvost

fF0lltEI©ll.tS
Bean reot-ka^t

iii&e:K fQi*

1'1
25^93

®2
'8.54=

®5
5«1«>

0.7S

''s • ca^.B4^s) 0»7©

'%
. 2..25

®7
2,52

(B+B-t-f) 1*61

.0® a 19.01?$

A a©r®al plmsgliiBS (10 m te®p)

^ S « Seep plougbtiag (20 ©la <i#ep)

c a ' !Jii-tr'eat©d speeds

B S#©as wit& 5 ea^teef»i?aB'

B

f

11 '̂ ii0iiafeiei#e, •tes?eatiii©B.t

Seii tJ?©atet with aXaieas^te 3 P®'̂
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treataeiits (fable i? sad ffig* 2) sfaow^d tliat a© agaiasis a

iiide^c of 25»f3 on e©atr©l filants, tlie indess uade^

til© Ciffe-s-eat tmuMmrnmB ¥a.id.e<i feom to 8.34, finis it

is seen tliat all th© treatsitstB v^m effac%i¥e ia fediicins

tile peTOeatag©' ®f gall.' foraatioii. signifieiiiitly. teoag t&e

¥a-i?ious ts'eatseiits tbe laost hk^hXj ©ffes-tive were seed ^

•treatseat; * moaal ©Isagiiiag C0*7&) aaa aiaioar^ -s- deep

plongliing C©«7fl)«» ©©EsistiBg ©f aldicsifb- +

seM tsreataeiit -i-' deep plougtiiag witii an iai.es: of "1«6 ranked

is^xt foilow^cl fey seed trmtsieiife * sensal pioagbing (2»25)»-

aldieafb + seed tsmtmeat aiaieai«b 'ao^al plsagMag ••

C3»1) asd d@@^ plQugbiag "(S«54), it qohM -fclins he observed,

that-mm hg A^&p pio»gliiag •aioBe%he fomati®a 0f galls

eottld i?e-duee«i sigoifieaatlj# Aldicaiyb aaft seet treatia^at

Mei-e foim^ to give affaeti're redaatloa im tla© gail formafcion

whm afpli'Sfi separafeelj or In oofafeinetioag®

gffeot m. soil pomlatiQH of root'^kBQt aiisatoi.e^

Ofesewafcioas aa the aoil pup'alation of root-^knot Eenatode

.imdes' the cliff©rsat tsmtrnmitm (Sable 16 sad Fig» 3) showed

ttiat ali the UraatiiitRts ^mM'& signifioaufelj effective ia-

raimeing the soil poiimlatioa ef the nematode® As against a

.soil pofiilafeioa ef 153»5 100 g soil ia tla© coatrols tiae

po-pulatitja 'tmder the diff#i?©Bt tysatments^ varied from 2«5

t© 49® Affisag tile msieiis feffeatEerits ^ tiie t^eatEssiit ineliidiiig

aldiearfe seed trcjataeiit -f- €©ep plougliiiig wm tiie meat



fig®. " Sffeeli of ti-eattaeii'ba ©a plast
. height., root w©-lgiits seet-'teot B»ati>d©

Slid %oisal of aeaatodes ©a thB

soil at fiaal •laaefest of planlis

- . A+G+B

fg «

f^ . 4. S4S#.B
f ^ «• ^

4 a, Homifcl flottghiag (10 cm)
1 » ,lleep plomgiiiBg (20 es)
0 » lltttTOSfeet seeis
B « BiBm&M 3 p©r mnt

. ©a3?1j0f?i3?aa

1 •» Se s©i?atiei4e t-i?@atfa©at

f £»' 'Seii tfltli aldi©s^b at 3
a-..i. pm bs • - ,
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fable iS • ^

S©il of aeisatot© ia plats B-eceiviiii

«:feats3®alss f©i?- tlie ©f iaoQiisita at

im^wmt • . I

fr©afeee»ts
'Bemi mil. pofaS.s'fei©ii

©f a«gafe©ta

1, is^-m • •

% CS+64JS) ' fit' •'

tj (4+§+f> ^ - ' Cf#.5t25).

% C2.7#5©).

tj ,CA^-S#J£> - _ ii .5"

•% (^•2St5) ' •

; • - 15 ,

% a.5

^ 0,& . « ;• • •

A « l^ai: plmi^iins

B =- M&p glaijgbiBg

0 • ® Umtsmm& mm^ • ^ , - " ., "' • . • .

B « See4S' %s^©a"bt4 '«i6ii $ ;faj? ©eat eafb^ftissa

M ®; If© fieaaMeifte •tkeateeait- . •

F' - ^ S©il treated v4t& aXdioarfe at ^ iif a.i«

ti8B:e©s im a^e talaes affeer ¥"1?? •.
•f^aasf^fmat-iQa

••(10 ea d#ep)

CSS-.eia .&®©p)
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©ffeetiTO ia retucimg tiae seii- popalaisioii wfeieb was 2m5 pe?"

ISO g soil at iia3?v©st fallQwM by aldiearb -f flo^Mag.

C7 pel? 100 .g sQil), seaci treatomt. * trnwrn^X plougliiiig (1.1.5

100 g soil), al,diea£% •<. a#f'isal pl©ttglii-»g (1.5»?5 pe^ 10© @

•soil)^ai«lieaj?b 4^ see# te^ataeat -i- aoaal isloniliing (1$ f©ar?

1©Q g soil), seed -ftreatiieat + deep |>l®iisMas (20 per 100 g

mil} sad aee.p plmglaiBg aXoae (#f per- 100 i sei3.)» Ail^tli©

ti'eis.tia.eats were ©ii par- la tlieir eff@ct ia fedttciag s#ll-

l>©|jalafeiSH. but asseiig tti© -rarioiis ti-ealsseats teep flomgaicg

al©a© aa© sigRificeatly l,©as effeeti-r© tiiajs tie ©fchera* Ifere

als© fie©p pl©ii-giiiii@ fejr e.©aM, gi¥-@ sigaifiessrit- retuetioa

ia tbe meiBafesd# p©p«lafei©ii ia'-felie soil. Us© mi aldieai'b aM

»©©€ tli€iia's@l¥#s • Mglily ©J?feotlire ia 2?©att©ing

the soil pepialatiQa wMle omhimMon ©f tties© "few© ilt not

af.pear t© 'oe a,4¥aii%@s©©tts t© my slgnifieaiit; Iwels,

B'f£eo''te en feotal a^isafco&e BepalatlOrii ia t'tiQ .se-ll.*

Bata |i:s»sseiit-ei ia fafel® if aa4 fig« 3 steowefi. -ijiialj tb©

fapiilatioE ©I* tke t#©l3ai neaatet© eeduces t® slsaificamt ievals

aaisi? tteae trea'ls^atjs -©Eiyi fefee aaxlmis© :^eiacti©» a.

pefmlsfeioa ©£ 572«7f p©-i? 100 g s©il ©©aii b© olssei'veS aiid^i'

th© treatsfeEt al<lieaet» ♦ rsaei Isr-eatsaiit ^ nemal ploagliiagi

eloeeXj fey tMe •fe]Pea^&Mefit ©assisting of sae^i'

ti-estseiit ^ fiQmml plsagliiisg' tiiiii 5^*7$ aeeated^s pm 1Q0' g

SQil -as,a aMiearb + ae©p ploufiiiiag C5f5»5 P®!* iQO S @oil)»

All the Gtk©!' treaisiaeiafs %ie:p© not. effectsiire ia mlMmately
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: . _ _tabl© 1? •

fotal aemstoA® popttlatiea ia s©il is -"feli© plots r@e@xving

aiff^irenisthe eostrol ©f g-. iaeGgaifeaf at
•hardest ' '' _ , - ., , . •

freataeatjs . • '

✓

Bern of total iiesatode

.p@pulati©» -io. tfk© s®ii ,

(A*C*S') ' 925*2^ (SO.OS)" ^

(B4-G^E) . (30*79)

% (44-0+1) 6a$.5 .

% (B-i-a+f) 555.5 ' Ca5»o%5

(A+I>^E) (22.76)

«6 • - : ^ 755".25 C31..51)

C&+»4-f).
i

572.75 (19*27).
f

^8, (B't-SfW) ^ 6?2.7f C25.0f)

G» « C7.2920).

4
(iO ©ifi, <le©p)

B » Beep- plcsughiag (go ©m teep) »

• a,. w Haisreatjei. s@e,4@ •

» • ' a .Seeds' tff'eated with 5 oeiit earbof^^as

M Bo aematicia© t?r©atj^eat

'W Soil txeatea witli'aMicaa?^ at- 3 icg a.l, per h&

figures in. pax-eBt-liesia are- Talaes after ¥ x-t-i
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f^dueiag 'tli© ©•yepail pefulatioa* Besp pl©ttgMftg

as smeij a^p©aj?ei a©t t© lair® .aay ©f#@©t on tosal nesafeed©

/

Effeet ea yteia>

Hesnlta of tto,©a© ©fesewatlQas ase glvea la fable iB

• fig# 4*. Sata. oa ti# ia»®l©i?' @f ffmits fpiaaU

•fek® €l.ff@jr©a1i t®eata©atiS. mk^w -t^at -agaisBt m rn^m.

&i 1©»65 fjraits p©» flattt ia :pl©t8:|, tlae mmh®t' -©£-

fsmits fjKJS '^3*73" aster

,i:lffe^©iit t3?€at®ea^®# f&e/Mgfcsiit miaiibei? ®f i5»75 fa^ttits pei?

,flaa-fe was photos,©S hy plaata nader- ttose tTOatmeat

al4i©«fe ♦ teiep ploa^isg %y tHe ti»©atm@at

@©asis"feiiig of ti^eatsseat + i.«©p pii>ii.g&iag a- meaa

»smfe0». ®f fmtfes pm -plamM* &11 ©ftes* ,ljj?©at®8ats

im©i»€iag aM-idSarl^ #• ' aosaal. gl^iaglaifigt aMi^a^fe" ♦. s®#i

tifeatraeat * merasi pieiiflilag aai aidiea»'6 s®id "ti^eataeaf..'
•'' '

l»l©m@feiiag ^aatei next witE'seaa .^.odmetloa. 1#.i$

to 14»%a fafjuits -pm plimt. Ill ta@a© ®f©atis@iit-s' w©r« m par-''

'ia til© pseimatsiofi ©f '• fa# tw® ti?0stf!s#iste,. il©©p.

piomgliiig sl.©a@ m& .fcrea^a^af + 'u^Esrai plowgbiiig

mt ©ffeetiv# ia ©Igalfieaiitiy iaerasaias tli@ smeife©^ &i.

Is -b©3Pii© ®'f wei'giit of WmB iwuttm sis© •bb© treatiseat;

©©maisfeias -gstv® t!i«

yieid ©f 55©#4-6 '-6 isei* plaat oioseij'"' f©ll©wM -hj aldleaiyb + •



fig#. 'Mttmt ©f diff©r©».t trsatiieiits om

musbe-i' asd %r©i|̂ fe &£ fraits" .pi-Qdiicei. per
flaiit mt fiiaal ©f -i;!© plajtits#

®1 - .Jl+S-#-!

•

% 1+04-f

-mt B^e^F

®s ; B^B+S

h «

% B+D^f

A « S©»ai <10 m)

B a? Se@f pleiigbisg (20

e a Sntffested saeis

B • « Ss«as witli pei^ eaat

•ea«%®fii»aB

E • » fl© aesstioM# ei'tatmeiit

•f a Soil tijeatei' «ita sliieafb at 5 %

a«l»' per ha
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fafol® iS-

f isM ©f Iil4iai4 ptapts. -ir^seiiriEg %r©atii©a%s fo^

life® «5©iil5»©i ©f a# ^BEiSSSSi -M'rireet

lUf

t4#aii bfc @f -

. fe&isii fmtt;©.

per fi«at Cs)'
*

aesa Qt

%l»im4i fTOils

pm^ plaat

•t. .. m&*m i0,65

% 2f5.9§ • ^ 15^.12 - •

CA+S+l) - 3^-B^n 1%13'

^4 • -n*n

% CA#2#S5 • . m^n

% .Iti^Sf ' i5.af

% ^ . m»7f

ts • \ 73.7923

A m S®»al flom^iag ^ ie©t)

B ® J3@©,f fl,©tiiMiig C20 eii t#ef)

a * Seis-aatei @##ts - ^ • ' •

.©• «» S#eis" trealieft with 3 mmt ©ai'&©fisssii

S » io aesatieM®

f » Seil treaeet witfe afe 5 feg a:»i. p@2?-ba
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plmgkt&g with a yieM &£ 329»?? g p©j?

fAaat, ;filer treats^at.# ©oasistiag of deep' p%^m§,htm§ aloae,

aa^-. ©0©a treatssatJ Bomal >i@ugliiai gsir#, •C^75»90 g

anS if8»0 ,§ fe» wMefe 'a©® ©ipalficastly
• . * s

tfeaa .til© yield in e@ats?pl plot (tiS.ff g pej? pl-aat)

•iaticsfeiaf t&at ttoeii® =#r#at®@at® »©«•©.aet ©ffeeti¥©-ia '

©©ateolliag tiie' »««%©#© iafestatiott ta© -othm

%:e#ata@ats mm&lj aMiesrb ♦ m^mml pj^ettghisag, se@A"t»eatiieat

+ d0#p plottgliing- md, sMieaete ♦ @e@i # aoMal

pMugMag witii y4©Ms ©f' 3ia,?1 g, 521«i9 g asd g f#r

Iflaat s'©ef>«©tiir@a.y gave Bi^ificiaat iii©3P#as© ©¥@if e©a%F©l

iMieatiag ttost tliese fe'restseats war® als© aig&lf effeeti'r©.
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m Bsissi imxmim miiUBT

SlfgllBia-fOfiMglOMS'Qg M.' iaQQgaiHa '
/ " -' ' .....

M@sa3.tis Qi fcls@se atwiieii, mm is -fatelea •

iS'aai iltb resf©#t effeefe hi infestati#!!

1» is^Qgsita m AMimmt &£ -bfeiati Ctafei# 'If) -

s©©i4 mmt WBigMt wm- lmBt, im a.@eal- luttieliiai.

("3.61•f.) wMefc wmB vmh MB Hi -aat mmrn^Mrn wmh

reofe w©igkt &f 4«5@ g -and j?©%e©t5lfeiy« 1%© Eooe

of Ekia&aklas- vmM^ MmM&mbmm.' md •W&lM&Mmi.,was. •
i

sisaifieasitlj mm tiiat b©iag 5,69 6»

'?«0# 'g affld 7,2? @s'esfee'teiwiy# &m resaris gall fematlsiii.

faaxi®«a gall fecsatlos ,©f |P©t i m&t was ©fese:^¥©d -is

"taieiet^ ¥©ila#lsiiai. flii© mm oa p&w with SMs&a^aa ireada-

Clf4»5S-p«» s v&rntym fattsi-iia wl%k i3a#Si.t witfe

ami toafetiitea -uk^h 115*^ casket a«fe# f^© vax'iety

AE 112 wa® -Gfe© iWst iiif©©fe©d -wifeft a ||siX eeaiii ®f -,

fliis m©, -sS^ifieautly l«#a ttiaa in mil tlie

#tb#r ¥ai*ieuies. lita f© galls wills. m%&m& also, •

mmkmm aaa^ei? mm in tbe waa^i^lsy f©ila©Miii 'with 25#9#'

p@3g;-.g, wliie&.Mas witli' ?afctajila.|. IMsliaiskaa

aad AB^spfeaa •Mi%!i "2%#50 and 2.1*19 iresgegtivaly# Is • •

Im-fetieliisi» hQwm&^ t&a egg ames, gallg msB lm& la

auafeeif feeing l©w@@t ©f ij### gells with, ©gg

m%B&m pet g m&t-'wM&h «ae sifpU'lcaatly less tha&.. £a .all

othm ¥m &b&@£>'w&€ ia 4B i^12# OoasMeriag tli© a^ber



N

70

table If • . •
\

Iffeet of hj |!» iaeeigiita mi m&t grsMlsii and
gali fesiation oa -tifferen'te ¥ari@tJi©a ef bMadi,

-Bfaiaii
?apieti€s-

a©et
«#igbtT p#i?
piijatCg:)'

AS lit ii.,56

feilaebiai 7,27

fatta^iia #,0.6

Sisfeali^aii
f©.a€®. -

Eiifetls-kini .

Aaakosfeaa 04-

lo,^ ©£
galls pm

41 root'

io, of
galls

egg. •
aassea

pel? g root

Sc?» of
ia |>©r- ,
' roots

-S#.13 15,44 : 2521
(9.19) C3.65) C47„e5)

169,65 . 5714..38
C13*025;' 0^m) (75.18)

152.81 «te§9.3o

Cil»503 - 0.m} {69,-65)

19#^58 > • m,3o 4921 ,,50
C12.40) C?0>10)

127^81 . •20.51

(11.gf) . C^.50} • (65.69)

'21.19
-C1Q,7i) C%-.59) im^24)

OB i3559 • -CQ,f3) (0.58)

I'lgns^e© ia pafaa'fe&t.gls ai»© iralue® aft&r ¥" m

t rsasformtMoa •
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@f ©ggs ia a g it mm teat tMs €M aofe

sigatfismtly ia thm B®weirer, thm

l©w@sfe ami?©®' ©f 2fS1»5S ®iss was olserv^i, ;iB- th©

AS H2 mm agaiast p©3? g i^QQt ia th& Qthm

ieemi vaMeties*

Am til.® of plm^B t© tlsf

goiattlafetoiig^ #f g# iiieegi4-ta. eolle^ts'©#. imm ' .

3,©6siiti@.e t^.wm %h& S&we pofmlations did mot
• - - -.

f-ai-j sigsifl^as'bli' ia •affect: ©a suela imtmB as i?©ot

iii»b©:f ®f gsiis per g i-ootf ,mtiiito®r 0i galls with-

egg aan^i? '©£ ®gga pm s 2§)»
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®able 20

Effect ©f pofulatims of M. iaeQi^aita on root

growtli aM, gall fonsatioa on bMndi#.

Iroeality •Soot . So. o,f 00, Of lo. of eggs
of weight per galls ser galls witM ia per g-

poimlation plant (g) S root ©ss^ • root

laasses per
g E-oet

Atooi? f>,©7 ,132,46 20.25 4122«5^-

(4»50) - (64.11)

Calicat 131^96 • 22.79 4-711. 71

(4.77) (68.51)

trivaftdruffi' 5.68 13S.15- 22,21 4613.5%

(11.7#) (4,69) (67.75)

Sayaiakttiam 5.35 iaG'.25 20.83 #276.25

(10.95) (4.55) (65.21)-

C B
- - -

• „

Figures ia parantiaesis am ¥alaes after ? x'

traasforoatiOH
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©isatissios ••• • , f

'la tto freseat sfeeait-s ©afe _ • -

,aseer^alm.. ©ff#4it #f tbi?©®,tremtSBafcSf aaaely-, i.«©p " •-•'

tTOafepeal# ifitto ••eat'feofiii'laa sai- s©41.

'ti?«at!seiit wim" al4S,©aj% ,asd ia'eomMaat-iciiis'oa-

tM® 'eoa-fej?©! of~r©6t;-Kii#% iiamat©4@,. »•- i3Qs^sfilt% iafestiag •„ '

bhiBdi* •The. wei?®- aesfss-ed- %» ©f tli© gTOWtli

Qhi^mctm-sB &£ feke. t- Imffestaioii by aeaatot#s @»

s^ill •pQpul&tion ©f mat, ji©M* 0l>s©f¥afeio»s -oa ^Ja©

eff®efe of the tr«^ts©at« »we aaS© ©a- tw©'Ocessi©as. fM®

£i.jre.t w&a 45 .ia-ys. after s^viag ma4 t&© s«e©a« at tfee final

liaff¥©sfe. sf t Ja® |5l®M%s« B@©ttl'fes gie©s©n'6©d sti®w, iJfeati "Slie

iaflEsiice th© va^ieti© fa«t©»p umSei*
, " . ' •'. I

@OB®iS@r'afei©a 'to. €iffei?©Bfc _ . •

mnrnimviM^ the i$£tmt of &mw fi'Ottgliiag m bu

it ®ay -t&at as e©spa®et

to tke a©Mai tlsmiMiig, 'bli4^ t^eatiaei&t- a.i€^ a©t

slgnificsBfel^ m%T ©f "feii© aiiei as piaiat

beigto.ls» t®f weighs, leaf smmhm^ leaf nnmhm^, ot

imaskes, smt iesgtli 'S^cl mm%. w#if.liljCf«ibiea 7 t# i5)*

m-s i-egaMs tm© of ta© teeataea^ oa tb® ^. - ' ,,

. isfestafei©a %' tli©' aaasfe©!.®*''a©®© ©Igaifleast .©ffeatss oottM

h& QhBmvmi, mws && th@ my ©f

atebet" ©f galls, ©a tsM© sc^iS^ts -was md#!? tfais- ti-eatmenfc
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(faljl# 1%© ofeserratiens at tM time Qi. fiaal

Iiaj?v@st5 ah&w&d •ftliSi'S wi'fcb r©®^@S"6 Iso- 'bslsli &uisiww o£ gall©

.^aM welji^i ©f ealls C$?0©%-&s©t?j;4ai^ii^) #•«i©ep plQugMag-

stowsi. sigaifiemat- yMttefeisa of'befte' (fafeles 1% aad 15) »

^•fee .ao.tl popal«'^lea ©f-'2?e®t*»MaQls was »ls@

pigfiifie«atlj ^©teeed floagiiiiis ss -e©ttM ©'bs#^^©^

' #a- feotli tii® ©eeasioas C-2aijl.#s % m& i.€>» B«t as regas-ds

^iaM, iWBhl^ M) mmgh m 4aereas@- la fi©M festli ia nusfeej?

of fruits and iff©igli:t -sf •©;oiiiS to# fl>s©^v@4 iti .plots•

: E-seeiwlag 4©©p, •feiies® wes*© ao-t. aifSBMi0mti* flims _

-as -atsiast. fieii vmMm ©f i©4»€5 fmi'fef aB#'-206»ff i pei?

flaat imda.i", tfe&y wei*@ 13#1S aad 2y5#9© -i p®:^ plaat

mteE px^rngfeiag# t&e iae»s8© is yield ©f 52# •# pei*' e©at

v;' se©ii ia |>ii4afes dae %© |>2.s®sliS.isg ©©b.14 •feira.®' fe© ,a. '̂fe'S'ibMfe€i4 •

• '' t© € d#6f#a-8s la t?Ii#, iieaa%#i.# .papiila'^idn 'tjyottgto'fe- by 'this

" ti'©ate®ixt» fMs'irelttefeim of: «©®at©ie isopMlstiea, li©w@wi?,

n.e't- ap'pssr- t© b® B%i 'b© iaf3.ts#B.©a- "tte gfowtfe _^ofeai?a©'fe.ei?s

@f- %h0- fHaat# ' - • •

0©usi4ei*iBg thB "Sf ti-aa^meat ôf tMe. soil- witft

aldies^li i% wa® f€5na& •feE&'S &3.1 g;^0wfeli @Ma.^iaet©ss

of flaate sliaweft an iumfes®# £a.&tQmf were

, sfeafcistieslli' sipiifleikat piant, £©©*b ieagtii ©a

' %ls# tajr asd'^^otf weiglst ®«. Iia»?¥©sfe', (fmfel# ?,i & 9)»

\
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Uglily sigoifieaat' we-re •ofeee'rirefi is %&# ©ffecsfc ©f

0a tlie lafegtatiQa fii© aesatots aad tills-

©©iiM fee ©iia@#irei afe t-ii® ©c<s®-siojas (failles 5 ' •

ffee ®<SQt»Mm©t ifidt©®-® f©^ «aati© mAm!' tMe. aMi©arfe

were 0«©? G»£f as aga4ast 4#iS is eoatrel^

wMle -at ^si?ir@s%: t^es© wsare J.'f amci QmfS m agsinst .

ead«r ©©ii%x»©l» ©Is©- at hsm'WBBt tke .aasfe©:^ of •gsll.s • i6.

m ©f sm% was 2.8? amt 1«i tiai©^- t-M©- altiearb t^e^-feaeats as

agaissti tS»17 -is e©iiliTO2.» It ©©alS. tbB& tje ©^served tfeat tfe©

'fegeatssmti, :»M©1 was a pr©-pls,ial5iais'-ftresisffisat kept-

tlie @f %&© aeaat-od© m m ireiry l®w i©v©l,iii t-iie soil#.

fbs i.ate ©f %fc© soil ii©fe-ia.ti-0B ©f, tke a©fflst©€© •-i>i?©s#a"ta4
•••: • _ • • '. ~ , "• ^

|fabl©s 4 mi€ 1§) als© 'sb@w mm& fii©- .TOtaa-eleide

afpeat-M te'keep tii© ^op\i2.aM.©ii of-tiiie E©iiafoi,@ in tto@ soii at

lew level-S' -fetesttgiioufc ;f-e#i©4 ©f fcM© er©#- ttte-ceby -affes^diag

am eff©etive preteefeiou t© tii® Qw&p •feisff©«gli0Bt its life# 'f^e,

p-opiiXatl©© -Qi' Bewatoi.es -.also 3h.Qwm& sigaifisaut

redacsfeioii ^.aMi@ai?t>"S wi, 1?)»- 1st tt.0F© was a toild

'ikp ©f %%©s# ^0wo®d.s, tfe© ®f ."fell© e^spplag period* ®lfeels'

of''ffee rnX&lmwbm tb& ©f th® als® ms-

-resarfcafei.® and -sigaif.iesat iiiei?ease la -f t&M -was ©"btjaiaet

•©a Ijlaa'fe^ E'e^eiTing" ^Q®|r p3.@a^iag'is adAilpioii to aM4«,ssl>«

(fateX# 1'®). flms a'©oafeinatldB.ef teep plou^gMag -♦•
'\

-sisp©a©#a'--'to--.|3© gavaatias#i&tta"©visi?/»©.mi^ pismgliiB,g, a»& aidiearfe
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an: mmX& b# Bmm £mm sat 5'12.?i g per

IJlaa-b in 6©afer@l* .tlala Mgis iaei-ess© in tke ,yi@14 •ia •plefes

s^eelviag iilcliftas'fe ••fe-i'ea:feii@at;s was ©^IdeatiJli' 4i»^'ft# ^feli© ••
• • /

e©»ti?©l of th@ pufule^iea in %h@ -mvH* • .

Wm^£ulu&Bm of ®l.ti©aa?fe si?fiiia3.es fo-s? t&e ©eati?©! ©f

fi*• iRQo^aita -©a ttiaat© feat filreaii*- bmm estafel.ishiat fej"

p^@iri©-tt8 woa^k®!"®- like Seslaatei

C1#72),. SM'd^ m& 0tiatea sat flaMJm <197^)»

leL«§s«l Cl9f7> aa€ Sitai^stah saS ?i®wakafma Ci9?B>*

Sltaseaiai «»#. fiswilarma Clf7S}.M^ aXs©-

@ffi-aa«j!|' ©f aXtieas'b f©E" t-li@ ©©mt.E'Ol of »♦• ^ iiijroiiittog

&SdJi41*'m al, C1f7-^i-) tla-fc aMieaa?b_

gr'aimififs ia6«p©mt«A in #@il' b©f©»

©Ifee^iv© »• iaeeiiiiifca iafesMai Sweefe p®ialJo» Ife#

preseat: iiiws-tisati^a fels© e'st^feliBlieaj tiia- ^aiipesieritf', of

aldi©arb ia ©©lits-Qlliiig^'^ao.t-teet oa b&imti.

Sared witii e.'ii%©fa©aja hy itaelf' mm imn&. t&

in tfr©' ,gE©wt& f^atmrss mmh m

' lislgtit,, TOiglatt BrtiBbei? pf- i@af nm&hm &£.

2.©sgt#ia asd s'<5>#t weiglit; (tables 7 t-.fe@iagfe'

©ffdctjs w&w® ft©^- s'fe$.%ls'fei©sily ^x||iii.f"i.©aa6«

•6© sail-f'©i?sa-fei©a'©a ta@'i?©©t©|,"tb# te6at®©ats gav«

bigJily «©smifes hj- stevias speducfeioii in t&e
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aMitiaa %© smM. b© t-e© U© tb© feetfees

.d^m-tJ-E'Ql ©f tisa a#sat©S:@ te©aght alseat fey fc©tti tftafesenlss

-igyi#i %y a a®¥@ii®r4'6' ©,f "feM# ia •feii© il©@pX,^

glimgMei-©®il« fii® :|3#es©a%-fia4isg@ tlie effeGtiveaess

©f 0©ei, te@at®©at earli^fiiiraa t,s^@©€ with ©iailase

.fiMiag-a £'@posfst emuii-es^ fey 3ivaki»ai? al« »» .'®)»

tfe,#3^ h,all s-eforfeet 'tiiat ©sj-befuraa ae©4 fereatseiit at 3 ^•

©e»t €©.n©eii"fe»atioa@ gave ecsmeai^al e©-S'ti?^i

•i* ia^effaife-a. iofestieg. »iii4i* Sii©f foand sliat tH© r̂enifom
• aemstoAe aet.j'l.ea&telms :g®iiife'giBi-ia o@iil€ ali$@' fe©

• hy the 'a.0©€ feffsatii@afe# . -

% ajii. Is2?s#, tiis flaats ^©e#i^iii,g e«M-aat4aa of

^I'ea.tseat aai, .aMie&i?is tigeatsi^at sboisfift g^owtli ^ad

fi©ld tbaa' Sli© -plant# reeei^lsg tMes© tm treatmea-feS'

1i)« f&ese m.£immm%® mim soft

sigElfiesat statisU:i,eiill.,f» Am ^eg&fds t&e r©s% infesta-feioa;

. 'fey tbe ii#aat#a©s ©o»Mtiati©as ©f tiiea© ti?@s«iEeats 4M mt

Bhm ssf adiraatag/^ ©w#iE' t&e •iali'citeal (fmM©s ^ awd

lfe0 essaljia&%i©iis ®f ®®©iS sad_mMi©&^fe ¥#»"»

hmm'wm?9 imm§> t© M ia sappreaaiag ti&@ soil

^pttlal;i©a of reot-ka^t aesmfeo#© t© t-a® siaimnn @f 2 aa€^2.5

pms 10© s s©li sli'tlie uwo, 0©casi0QS as agaiaslJlife aad 153*5

y§®|)eofe:life4'y in ©oK'fe^©!.* of "btot© 'fe-i*©a'fciB®ats di&^

.aofc giire -aair jsjdtvsa-^&g© ia j?©^?i©iag "fcli'© t0lyai popn.l.s'teisit ©f



SO

Cf«m® Is tii# aatter of yift-Mf aliiies^fe alsa®'

was ffi'yi-yii-g -©©B'̂ itis.'fiS.siii q£ •!"•

tr@atia©at#, flMe a© agaisst ytslA ©f ;aiii ,I5©».*6 g pm
- . - - I

plant a:14i©»i( ftEoataealfes- ^®@i?i*«sp©ai.i»s fieM©

w©»e. .5ei.-fi ,a»4 3M*T? S fiaiit mMm e«bia«fei@Bs af

#• ise#fl ®if$atata$« •0@si?:as*lais, ©©@4 W©a%s©»'fe "alon® aat

ti® #©afeiiia.tii0as» slight 4s«i-i»«as© tli© j4®i.4© tos »^-#£'v©A

w&.#s iskM' e©^M»-e<l

!sJL©it#» wli0ii %!!© yisl#0 m&& 27®»6' f2i#©9 S

pleat# iia4©:r^ tM© e»liisi¥« a^@i flttSj tlie

•©©^esfestiai ^i€Mm mi$m% 501 3Z%f7 tiate ^

e©sbla®ti@iis» sa® aiffe^@tt©«s ©siy ss:^isaX aai.

©ifMfieaafe* • ' ; • „ .

•• , '^be e®s% -"feeatfit ratei&s M tkB ai.ff©3?ea-fe

' mm .giir©B belowi-o •

SQii ^3r©a%-«
B«at

e6#fi t^©a1s-
' eemt

Cmh&S^Tmm' .

g©M Hreat- •'
»©mt '
&3.€i©a3?% soil
t3?eat©@iit

iBCiretese.
im field
pm h& (lit.)

mm*39

Q^om ©©t® ®t
immmm- t&mm
Se# laa a®* p©i? h.& to Uipeat-

meat

f"

a€f&..66

t127.fS

•2273»7&

i15f

250-

i#©5-

1877.711

. €^.7©
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it is IsliS'B. fey a©eS, Sffeal&a&'t l5ii©t'@ was a •

pmiiM ©f la« 1S7f.?a pmv iia wblie fef aitieax'ls soil •

. t-bejc© tian a uet- ©f Is# i.50i-#.l^ ps^ "Sfci^a iJfee t^w©

tf^atses^s: «@u& ©eabiaesl ttie'i?® was a Sa.» S€S#70

. per im» _

f^eeii. a®"®¥©^all ©f t'la© 5resml.ta «a4

^•immaeA ishB feliwiBi- sMelusima'«a« fe©,ti^WB,

'l,. S@ep plsagbini CS> ©») is_&©lpf«a, ia ^eaaeifig. tii@

#pii •p©pttis-'&iaa @f 11#' iaeQissi'ta s»4'iiife©tatti©a of t-ii® leoota

fetj i'fe, epEti^ifctiBg t© mn ixmwmm ia yteX^m.

S# is© ©f 'm « ©oil ts»©atfB@at at tli® m-fe© of ^ %g

s»i# pe^- lia B&win^ t'm ssei,® 1© -©ignifieaii^lsr effeelsive

%b& nem&t&M ixtimtrnni^m sa4 toffeasisg %h»

f«. f^fateeaU- ©f -t&@ ©©©4a wl%b fuma^ati tI©mMe' §^ac@afemte

St a i0sagi& 0f p f©»• 'mnt' fey itaeM is ®ffantiTC in #®iaeimg.

fieaatod© isfesfm'fel.Wjias^saalmg t© aigBificsaSit lewis«

%» Ossfeisiag 'a2.iic®'i.% wi^li ©#©€ ti?aats|e»t is B©t -

ai.vaat-^@®a© ae ©©mBiaatiess a© s,@t giir© stgaifi^aatl^ •

^©tmetioa in tfe© aenaftoia iaf©stat4©a ami fcetfeesf yieM

^hm til© iatifitml ' - • '

- 5, ' Mmm ail- ti?©s%«#at9 ti-iai,-fcto.-me tiliieii

. lias gif^a fe&© amtear @f i5»75 per ^^lant aaA

til© Msfeesfe 350»46 s pas flaat eoasists of

•ds©# plmmWMB * BQll. si%h alileaeb# Atl th® otiiei?
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^l<s©5 ploagliittii @» psi' wlUh 'ftlai©

^ ...

Ofes©wati©aB' ®ai#, <a§. "fell© ^aletiv© siiaeeptifeili'iif of

-f'i.TO l©<3sl ifarls'fei®a &t tefeliiSi sjid ©la©

tt@©©if m 1ia &i f«ail la4tt AfMettitttPai ©liiveseifity hm-B

skmm tliat wMl© all loea-l vs^fieties were .©tmllf

aasoeptiBl© isfQsta¥i©m fey fcii© s &£ liS. sliow^i,- .

,sigaifismetly Im suTOSftlfeility.. fl® s-elfalsiw"# I'asiB'fesiieQ' of

tillswa® iaamlfasted ia t#!?®© ©f tlie tqq% w©i.gMt

th@ ambe-*' cif sails aa# %li© of egg prod.uei.ag galls#

'Sbis 'vai'letj "teijii© appea^fei. 'b© £&z ©tilfeiva'fetoa

wli;©r® nemsteC® i@ •& fxisfel©®#

Fofniatii©!!® 0f &• iaet^iiaiita eolleeisga' imm diff«S2?©iit\

pa^te of &ml& ti# moi 'in 0ata@i% to iafesfe

^h%m0A. .piaata# "&ll. of' ©a«ea asse m^ ©xteat

©f desage to eF©p»
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SWM&Sf

Ii fieM was •fe# âsee^alu %lm

•;©ff€(et of, #©ep >J.oti^ias.». s#ed witli- -easbsfusaa sat

s®i|i applicati-sR of aMieai% todi^riteally and ia ^ •

^eOT.feiaatim mt tfee- aeat^ei -fefe© ;ro©t-ktt®t,

&»• i£^OQisai/fca- -iiif^stiag Ishiaii# 'fiie e.0s#sa©a. ia

•%e2?aa oi 6f, ^ti@ galJ. ae£sat#t©' fepalatioae

Mt ji#3.% ,•• . . • . '

1 V .

Heep floQghiag 'pjsmt ^©igtits t©|^

lm£ S,#£if aa?©!!,^, siimte^ of areot-,

loiigtii aM weight of felso plants .Whm

SQot^Umt laSi©*,. thm wmhe^ -#f i^e», 10 es i^oot -aSia. ©oil

p©|>iil&vfei©a @f sssat-si® .sli©w©d sigaifiotmfe Aee»©as© '

ta© t© €mp plottgMug m m&m&l p3.eiigkiiig," f lie
»

m& weiflitf ©f fmitB plant Qli©w©a-

Im&smmm due- %& &mp fell® iae^aase in ••fell® ifsiglit-

feeing tQ tli# ©mljeiit, @f~ 32»S s@p,'S|' tlais "

. frtatmeaf #f s©tl nfilja g^aaiil®® at.3 ^g, s«i..

p#3? lim isg w©igfe |̂- l#af i@af

ai?©a#. aiistsia^ &£ braselies, i?0ot laiigtfe m& i?©©1s weigkt . ....

ecissid@3?ab% mm' 'tlieagii aet ststistteall^ ©Igisifieaat*

'$hw tiae aasfe©3? ©f- galls pw^ iO ©s mmt. i^agtli

,and soil ,g©pB.l&ti©a mt ^if©©%.-toot a#»at0^€ slio»©€ biglil^
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sigaifieamt dy© the aMiearfe tfeatmeat. tiie

yi^ld^-ime^eas© fe.©tii ia amsbers aat weiglit was kighlgf

sigiiificamt m&m eoati^ssi. fiMlewb treatiieiit ia caabiastios

witli floiiigliiiis sboweA Mgbas 3?©s|50Qsa in-gi'-owljii of

plants, gall femation. aai, yisM tbB.n aldiea^b wifeli aoraal

tlsugMeg® i%© teei-esee in ^i©M in teim© ®f waight was .

50 Slid 6f fer cent over Goiitssl ia lilie t#o alfiica.fb

t'£'©atii©ats«
/' - '

tr#atffi©at ©f seed witli 3 cent SmMot^mn showed

iiie?^©as© in all t-&© grevfek pai-aiietars ^faoiigb n©t sigBifiosiitiy.

file s-etacti©!! isi »oot*toot gall p©|iula.tioa aii€ soil

popaiatios #f aesiaisodes mm cmitr&l \mm Mgllj sigsifieaiit •

iiMar til© a set trentiieat©# Se©€ ts^eatsest in ©oafeiaatioa

witii plengliiug -gave aa a€€ei. ^ff©et in all t?li©s© ^•espeefes

©VQ£ se@d trestaest wit-fe, tmmi&l f^ngbiag* field of fruits

bofe'b, ifi immfee3?s md M feeiglit siiewed 2?eaas'&ii&l© ioe^eaa© .

uiii©^ seed •fc"2'©afeffi@ii% as sompsi^et t© eomtral plsatsm Sb©

yisM-isQX'eas©, tmwmw^^ was, sigiiifieiiiilj ©sly wiaea seed

wm coaMa-ea wifefe cl#®p pleugMiii# fb@ iaeleases in

weiglit Qi yi©M tmi^er tli® %w© aeed treateea^s o-irer sonti^ol

were 54 -aai ,5$ fai* e©Bt- i?©ep©e-feiv@lj.

fseatiiieata eosf-riaisg eeabinstioBS of all fke tlir©©

fae%©r@^ a-aaieiys ftlaiigtiiagi B^eti tseatiaeat aiai aldiearb

t3?©atja©iit ieere@®©t all the gTOWfcii paE'aioetei'S but-a«it

significantly• fflie TOofc-kaot iaa®K siid pop-ialations of. galls

a.m& »@®ato€e ©ho^'et sigsificaat retuctiaa as ooiapsred t©



85

eoati*©! fent tliej mm not -slgsifiiaaatlj different- tfom tlie

•feffeateeats reeetiriag aMieasb aa€ se©cl •ti-TOataeut-mXoa©# flie

jieid @f "foiiiBcli,. ia aiimber aai- weight iiier@as-©t ' .

sigailieaatiy uadiir tliese .as e©apar©€ t© contrel.

Sii@ I'ieli in teais ©f weigiit itas Mglier ia tti© treatment

wMcii iaclttded deep plottgMag'aigOa tlie iacs-esss ©v©^ eoafeTOl

beifig 46 aad 59-p©-3? eeat

*ShB aaxisiiii jiel?a iacE'ease of ,69 c-eat over c©ati;*®l

was ofe'feaiB€G. i» -felia t3?estffi©iit ©©Bsisfeiag ©f €eep x^lotigliiug-

aad soil t^ea.tffi®a% witii by 59 per cent ia

eoasistisg ©f 5l0#|! fiougfeiBg + -sMieayb # seed

%i?eatB@ist» 55 per ©©.at la %i»e€itaeiii? ©©asiatiag ©f deep

f-i.©aS-ttl.Bg 'i- ae#t teeirtaQafe^ 50 pei* ^©nt iii tlie ts-eatBiQBt ,

esffl-prisiiig aMieafb tr-eat-meist of ©©il a.n4 46 |j©i» cemt

ia ihi® eoaeistiEg. of- aMiearb •%• seecl ti?#atffieato

•0©st Maefiu ^is.tiis 6aleii|.ati©fi@ slow^ct- tliat tli©!?© wm

a 'aet profit of Es. 1S77»7S iia wEisr saed tac'eatsiest,

Xis» 15Q1-«66 per Im iaii€©i« aldicayb trm&tmmtiti aai. So* SS8..70

.p©i» "lia nni,0r tlie- e©8itiiijed 'feseataeafe* '

Aiioag tbe' s4k f-aMeties'sf bMiadi iaeiwdiiig fiire local-

aat iJlM &M i'lB -emmimA iQW snaeeptibilitj t©

tiif®gtati:Sii h-y Bo iiioo^nita* •fete iBprovecl -vaMety AB 112

sboMaa sigaifieas-feij l©w©.i> smsoeptifeility tliaa all tii©

locEii irttel#t;i©s. All slie leeal irarietles s'ft©w®a ©cpial

siisceptiMl-i'lsf t© aesatocl® iaf©stat{i©a» Thte popaXasioras o£
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S* iafestiiag mimi Q&llhct%& is&m tiffei^eals partis.
@f tla® a.M' mt msf ia tlieir ©afaeitj to iaf-est aa€

claaage blaia^ie ' ' • ,
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