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52V 9 6 3 V4 64 VIO G1V4 62 VII 64 V7 63 V6 61 V7 62 VI 61 VII 63 V3

.&3V5 62 V8 63 VI 61 V3 63 V7 61 V8 62 VS 63 V9 64 V3 63 VII 64 VI

64V11 G3 V2 6iy2 62 V6 64 V8 64 V6 61 V6 64 V4 62 V2 64 V2 62 V4

G2Vi0 61 VI 62 vr 64 V9 63 V6 61 V5 64 V5 63 VH) 61 V9 62 V3 G1 VIO

TREATMENTS

; A . VOLUME OF SPRAY FLUID IN.

PNEUWATIC sprayer/ MIST BLOWER

VI •• lOO/eO LITRES PER HECTARE
V2 : 150/90 LITRES PER HECTARE
VJ ; ZOOlm LITRES PER HECTARE

. V4 v 250/l50 LITRES PER HECTARE
V5 : : 300/1SO LITRES PER HECTARE
V6 : 350/210 LITRES PER HECTARE
V7 : /10o/Z40 litres PER HECTARE
V8 . 450/270 LITRES PER HECTARE
V9 . 500/300 LITRES per HECTARE
VIO : 550/330 LITRES PER HECTARE
Vtl eOOlxO LITRES PER HECTARE

B. GROWTH STA6E

61

62

63

ea

30 DAS

AS DAS

60 DAS

75 OAS

Fis^r.
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mimB. #f %»» «ws*@i'«s#'prt.aeatM m

g rt®# «®4ioaBf'ttS®*-',' '. , : ' • • • . '• '

2.t4#1. ^ .fi#M »a,s' wtmotti
\. - pi. timt BBmm '&f. Sl»^

deslg» pl®ts,#f fiitf,m m 1«i s

,, \0»a5, teats «aA. 1 'laff^r #ria# a#ts w«ri _ •; ,

peifeetlr mmrnUM. ^ ,_,'
•4vmmm9* rnmtimg Mm mm:

©arrl«i. m% m fe, pwmyim». ©^eris#ttt« & wattr

0f s ©s ims'sialataliist isalftimlir fa- «,il tM- tltfs at m#

• ...•,. ' • •

t#4#t :Pdt®iis" 0f tei,ta#Bti 1"st f

: stray©li. l»#ls ttstiig- «' umpm^t

spt^sfsr# v©is»® tri^^ w^tm WQ^' iiit. ®0#

gi^" #t0 l/ii«« III,- m# i %m$mmmmm:

• «»P tl»*- M»- ^Sf- it ®a4'

aar# " '"•" ' " • ' •

• . . •lss#e%4^ii#"ma ss ia til# ^.rwiutts'e^eitasiits#

"ftjying w&Xmm'mm^ atpM## la & giBgi.® mmA %jr ^

iStssisMtsisg «# ii^tfiag. «P®t^ «t-aaeH. ©f th# •§@essi.®.ai#..
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E.4i»3 Goileo-fcion of water aamplssf Water samples of 10Q mi

eaGh were drawn omt immediately after sprayijig froM 10

differesat locatioas in aaeh plot and the saffiples. were

pooled to aaKe lip one litre# Fotar siaeh one 1 samples

w^re coil^oted eaoh plot in wide laottth bottles and

' ' brought to the laborato.ry., ;Sa;eh saiEapie. was eo»sidered

as a replieat§*

^ Zfhmh , Bstim^tion of ^regidii^# ^

Seeoireiy tests irri.gation ?/ater 'ooiieoted £mm /ttotreatfd. •• '.

-pio:t was fortified, with 0.,:. 10 aM- 20,:Ug- of," ©arbaiTl

each in triplicate*. Fl^t, d#bris 'and,,other bio-matter

were removed by passing through Mo.i' filter paper

and 250 wl ali<piot fi^ia each ssfiiple Was transferred to

500'ml separating frnim!*' A qmantity. of f,f ml di^ehloroaethane

was added to it-and it wag thoroughly shalsen for five

minutes*- ' 'When' the two layers were separated,; the lower"

layer was drained into EiO ml, be^er after passing through
I, ' ' . • .

• ' ' ja bed of anhydrous -sodium' sulphate*• Bai-.s s't&p was done

twie^ liiith fresh lo,ts of. dichloropiethane^ .but using

the saae sodiws sulphate. ' Bie filtrate was mixed with

activated'•charcoal, -and fiitered'through'Whatman Mo*1; filter -

paper* The entire filtrate was. evaporated'to dyyness'and

the insectioi.de recovered was estimated- as- in the o.ase of

previous es^erimeats.

2*%*-4#2 Bstimation of..residues in water samples1 fho insecticid©

•residue in the s^ples colleeted were^ extraetedj- cleaned.



24

\ . up.estiinaMd-as des.ej^Md uMer -

following the method desoMbed by B@bsoii and Ftwoeehlare

im3).

2# 5' 'Assesaiaent. of water cQn-teami'aation..la •Paddy f ields :spfay^d- ;
"'with,different v6liiaes-..of ss-ray" fiBi&-Usin^ a .Alst.-bloweg'.

•' .te. ^eiimeat applying.

6G| i20^ 180^ ;MQs 300 a»d 36© l/ha with a mist blower
;. r.;;;Was 'd^ne as •desGrlbed •,•' v,

- 9.€,' ftie effect-Of^ .dCffeapemt .volaiiies of earbainri-Ms#eflsion.

.., ••sta^a^ed wil^ a pneiMatlc^Knatosaek 'soyayer 'ou th:e..iaeiden^i , •

-"'• '̂'''bf A6§' ease; 'Mymbhiala deplM©tails '{(Mmi* )

'••iiay"A ..ease woi®\lnfesttcl''fieiA at 4i- di^s
s.©i(4Bg was 's0l:e,oted '^d thre.e,-bloc5ks eaeh li" tafea^ent.

plots, and-one ,eont3?ol plot i§». 2.$ m ;1*# .m) wt'.r© peg mariced
using pjpe and peg#*, "A. baffif" a^ea. left

.-• on all sides, -of eaoh plot to-,, avoid int^^plot intetieremB

-'due. to .#Tay driftr ' .

Applieation of ifiseoticidel (Sarba^yl was sprayed at 0.2^
,eoiiGentration at diffeMftt. voiumes .-as shown in. table lit.-

,2.6*3 kssesmmi of'results ' Intensity of d^age by mm mm ^

was assessed one day before tr^atiflent and f and days

after tj^eatment. Infested leases froia |0 randomly seleeted

•hills were -seor.#4-yi.^ally iiitp four cat^g,oil®'Sv- ?otal. ,

, number of leaves and .number of d^aged leases in each
oategow.were reeorded. The peroentage of damage was



calculated using the foCTtAa, P « (m 3C 1) -i- (to k 2) 4-- ^ :•
(c x 3} ^(d Xk) mim/n 3C 4 where .a.Ls; th® :iamfee3? of leaTBB
with .1 to 25^ of-area dafiiagefls--'the MJfeer of
leaves idith 26'to dmBge, c. is tHe^ xitMb<3-r of l.eaws ,

• with 31. t© .73% ^ of ,leaves' lidtfe ••
• •• 76 to /.and l̂i Is the 't^tal'nua&er-of; X&meB • ,

•per hill# ,;c*e«iuetioa of ' damage- to© tQ tj-eB^ent when
compared fe^pre»^.-t»atiBeBt.,iiif-esta#c?s .percem^^ wer©
•ealculated aM tSie ^ata ifiere-/statistically^ analysei*

2»7 ^ -Qf£e.at ef -different i/?6M-es of. .,eagfe_aB£l_siii^iigi ,
.with a mist. -M-ower oa tiie.-lscM§M^.,glJSlgi^^^ • _

.' mm •'Mmoliula itesmotalis ) ;•-,,•

An-acpaitnieilt'applying 0,06 earMrrl @

•.60, 90,- 120, ~150, ISO, 21©.,. 240., 300, 33© aa4.360 l/lia
and coiiti^i-, witH a mist mower^.; w;dQiie as desoii.fe^A
Uiidei* item 2,,S#- • '

2*.S 6f'feet of-different ¥QltM©a.. of .:Carbaial„MMil^sgB
apyavea .'¥1th ••a pttetaaatie 'Mnaosack sg.rafe%_.mJM.

laciteacQ- 'Qf -rlfc^ leaf .itsl'ley

•(Gmett*) ,

.Til© sxp.@fiii0B.t was laid' ©ttt as d,©s©p3.'̂ Q^ itsa

2.»6,1 arid-tha- i.asectlcide %fm applied ,ta different volwies

as siiown in. T^hle n-siug a fmematle- 'isiiapsacis mrayet^ •

Stage of the cst>p %fas .at 75 'days afte-r s©id.ng at tlie tiBie
of 'treatwaat..

2^S»,.1 AsBQBmBut 'Qt remlt&i Pi^trea-feaent and, post trea-teaaat ,
larval counts xf®re takena for €0iapayin§ the ©ffleaey of
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sprayiftg diff ©rant Tolmes^ of. sps?aj fliiid-.. • '

ecsimts- ff« 50 tawXamXf ©©lleetei:' rolls w@r6 t.aK#»

a-day befor© spraying a^d tfeeisi' iawafe. wei*®- -releassd

earefyily ia1i$ es"i@4 I.sw®s -la eaek-plot after

eountl-Bg» •Slailar- counts' 'takm- 48 -iif's sft@r

• 'Sprayi-ng and pe '̂eentagfi- ia-tli# pspulaM^a was-

caleulated'afi<i' the dataware statistically -amlyBei* '

2«9 The..effect &t -di!£fespsat..ir^lmes.' ©f....;eai*aa^l

sp.raY©ci with a mist blowey*. on. ."tfaie ,3^-QS

leaf goll©^' Gmmh^QomslB. meteilil

'She ©3Cperisi,@Bt waS: 1^€ ©ut as '.cie.soi'ife©^-It^^

2.6® 1 ;a«d tM applied'at'diffewest voltMes

as slionfm^im fable 1:0*; .' •;:
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I5^0s4t m ^ Mm tdtH

4iff©F«at/v#toas tte®- iagtetieM© «^easl.o»ii' •
m% '44ff$mw%h e.t®g®s @f tu@ Qmpf a^ag a •.

• psmalie tenitaa^ • •

fails# %s«g© Seas C?pa) m plast® toat^i'at
sprayed

. m/m
ai/lia

m m$ m SA3 60 IAS Tf

%m ' ®»g. 'km 3*iB 1#1f . %# ^
19® • •• t»3^ 5#?i ; ' 5#S1. tm •

•m . 0*4 fm •i#|4 "Stii f»05
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o,i . s-ii $*m' . ta»ji '
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mmmet #f .to-y^ss if . 11®^

fs^ata#«ts • It

Mrmr to %,ss i«ai • • ©».iO

f#r.e«partef

til# tmmMmtB 1«S4 1t52 s.^
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M BAS to %pn&t&& nilA
lasteti'iii## ge0p©iisle&'st' ^0 •l/fes a^aao®

4#f©iit' ©f tp®'-liM $t was- ill «%#r
fg^teisafes# ffe# Mgiisr'iMflsfes df• '5^ wi&.i©0 l/fts-- •

^ m*Vwm mm^ '

m̂ '^twiia timii '̂ mm- •

•tt tto w#l^«0.s '̂ ©if©r" tiiiii- ti»-. ^ atftgils

tmmm^ w^re fa a .g^al.i'-f6f*-4|S--l/tos t© 1®§ 1/1*%

t&s 'featag' t#ff % '1*iT ';••/••-•

It fl fM& fti.glitsi #f tS»fA fpii mm:

^rnrm .te'pi#%: twft« mm'm %/m^m mmmBtm

It ^ »' ^ &i

•' i t4»3i Pi®#' tliar# Mlfig •»-SiiiAfi«®st' ii,ffe.fta©9 teatwesB
•"lli# 'Mwq- 1ft.©'' .C#pssli%. I,!!' 3./iJ'A wa® 2.®wS^

': ' "tlias "ti^aiieiats iiit «t va^

• m%m 5^' l/Ua*^- .,f^«.i#wsr faagts'

'• •' •%!§ l/:te Btm^f ia tfet

'•' ©st#st #f 'fgiiligg'SS#:i4; ffS t© 1»6f fpi#

r@w®fy- ©f 'tis© peatieSi®' tw 'forttftei 'mm§%m
tstlstlM of SiEstii ^aiti #4i»esM8fa

' •®g«l 'fw 'i©#ii -t© •

Ito-t 'ea^fiyyl' mm...

I ft® ila't® sigperi®-®®! p»#-®«ate€
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im. m&mt mm •M-10 ma'tli# Ms^st dsgoslt ©f

S*@S, pm -iS: pl©ts- traatfd- witii ill#- iSsarclolt#,
emgp«ieti. fit ft-' l/toa* Sie liflittr wiiats, ©f, ISf lid# tl:ti

24#t 300 a».s 33Q mm m tar'wlti tte# sptlmia
v@I.iM0 ft tii® r«ai.mi^ 1§§f...f60 aai a§ l/Uft-
SV@ Ii» #t t« 3i» ,ipi.. -

A%. BAS- tfe# .9f I ts. a/ltis -ttaa ,t#- m

%m %liieli g^©'tiw larta® ©f iO#l #P»»

i«wtr .rtites #f -ft it l/lia Siv«: 1.«3« ttp9#|t 9i' B*S3 mM.

fJf3 .ppa *, tm ..gfraf M.gli®^- '
then tilt' ©ftls® iii s&sw siialfifsat vafi.s;ti#si

-tl€#sctl.v#s -ifii 'wm^ S® #£tfe;. fiie I^.t0 l/tis#
: . . , • • •

.m io. »IS fiefs, tmtsi th#^

mBtmm%m mMAm l/im .M tm ©f 14#If

lip» sat :Wiia was #a tmr-'Wi-th fill tli# iiiglitf'

*itii -rsf^rfRse 't-te :l0«w tiiss #ftiatiap- tti®

uMaistd wtF#,to. a: ##i«r f»®. 1^

SS S/feSf 'tM -rsig# #t _^eiai t#8f ts 4tSf--fts*

It tf mM me- 9%mtB ;

180 i/ha fesi tlm rnmmm^ •©# 1-i#Sli ppa' «a€ wt» m -

pm wits. 'Ci# pi^ts •tf'#afta. wl-^i #f i1#|-

2m 1/lia# It was SmMmA Uf » «ii€ »

i/fesf mm^n$ m. vm wmm- -ft# .pps#

ai y«l®©s'ii-toi Wm mm ai30,iimm%lf •

m4 tl#- €®p#sits f»«@4 W0PI' ia a- r«tal@r

•^mmwdtm ^^bM*
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s.f

Stpesit' 'asf qb Imwm M Am epmf@d lAtft
Mii&WBmM mi%m@B of Mm iais@m©4A«, msmmsmm

-at grmtu :«f- tli# .©i^f© mim$ m
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lad" • • • • mm • mm-'" -• i§«©f •• 1.%1f" • -15,-S4

tfft ..•.%4a • 8«if /,• f*ii , J3#1f . ^3*m

^ . •0#te .. . f*W • w.m' nm

27§ .. • • ^ nw ' 9*.m • '•mn

30© - S»31-' •• 1§#i3- • IS* 41

33S #»$6- •- . f.Sf f#44 .l&fS , n*m
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3,3

=9^ .

5»v..

"Bse ast® aif® presastea la EaSle. 3, aad i*i8»ft» At. SJ
iiS -Ik® ©f at SS®^

:4@t©©it;»f, 6#Ji 'Wm m gmrnm^ ^ ^ tt
»t s»f 4^1 w fsa a/te m m^mmm

im& 'rnm^m tfrn mwrnA imm M&msrnmm
tli« ^

t*tttg« wss &S1 ppa#
! , . . . ., , •

.M ©AS til#, •felglstif 9-t 1/lia was f#iifiS
' fe five f&# iaiEtfi«s.'€#pQ '̂fe ^*69

'tmmm w m'rnM scb i/m ®£ .%sf «a
'. 2,3$ rssf^etivaf#' tides'© '/ ^ 'Mgslfte^t ,.
Al.ff#r#a©@ fet^iea,- "fe&s ur@a'̂ ^t©» .Sfe# ©tstf

%^m 493, W aM. » Mgssiieattt
tiffsrise^ ^ess-ant '"^mm '.wmm %'2^»- S9%-
/Wt'so® @mi^1-©©'3^fea* ' '.

M 6§ 9&i tls0 tapsait ditgam©#- f^ma tt«©.t#4

€00 tfhm 0f sii |̂(p«wl«J»'•WS0-
aa^'tii# iipttilt Is m tiM '1mm trea^ewt

stsl®

. &£ mim'3*^Q wa* m-mfetat

$1 10® 1/lis t0«€€ siBlAis ia -stalls ati€ was . .

•I^g«iifi#®iitl,f*' $mmw tls:tfi '^3. ^km- €itii®r trteteaats^
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Stfosit >f' m staifes ©I *-t#t
iif,f«f®at voimts #f tM- imrn^MMm

mm^s.si&m «%. wi
" wepf eslai a airsf#!* '

SSSslL - «ei«alt (pts) «II^ Pliiats tr^attt at
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mf$ Mm '^m rnwmim^
t»a« wltl 3S§ tim «««

dtnelF m l»t 4§& siMi s|i' I/M d##©lt
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»f "fif# str§r@i:'i4^

«f'tie siiip#»si#a

at. ii-ffertiit §mwlh ei»tf a#i»g s .
mist ^tow@r ' - . ' • • • "• •

Stti!l«Si©li feg
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fabl© 9. Effeot spraying different mimes of earfeaiyX
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7 dar? after treatment' tM plots treated st %lie .Mgher

rates,of 556 QSi^ 600 1/H@ mre f©wd to ®@st oa

par superior omr otlier trea-fenents. r@ss@ct t©
re'dmctlom '©f dpiage eaused by ^as©' worni.^ tfee .m©^ re«austidss

la tte.toage'beiag 38,92'@®a •56.-02'^'eat respeetWely.
The-m- were foilow^t •by the trealaaents 30©#. .500 aad 410

3./ba "wliicii w©!*® aXs© ob • ©i© iji'ssi'fesiQB.'fcS' in
sigMfieaatlf ifarlet ia tfeei^'efficaoF ia reteing ease

•"fjom imfs'statiom in a ies©eiadi»g .scale, the, tw@

' higher t^tes of 330 am W I/toa siso easie at istamediat©

positiws in effleaej. x-Muetioa ia tawBg© dfeservet , ,

' In. cozitr©! ,p3.©t was^#a3.'y 4#86fS»

It 1^ days -after tr©a1sae!»t tlie tfeataeatg at 3QQ l/te
' .©f iasectleia© s%spe»iion cme top im with refermei •

•• t© tlie reaiietiOBs ift •tb^ BMrnt'^Qt drags'&F ease w©Ba». •

• file v©lm©s # 600 m€ 1.5® l/fea elosely fGllowed it alid .

tkere was b@ 'signtfiealit dlfferettee m^m tMre<s* tli©

lEgee.tieid© smspeaslGfi at ,509.ji> aafi 200, w©r© ©f

iat^ime^diate rauk ia effloaey aad tlie ©tHer' imelB were

ittf.ertpr to the. hi^ier Tslmes .iSO %/^p ia

eontolliiig the-',pest. Ifee -fflSan r©€m©tl.©ii -©f 4s®aga 4m

eoatrol |>a.©t was m%f •i3*BZ mnt.*

3»11 Effect, of- garavim difffeTOttt vbltiBiQg- M GBrha^fl'^'mmmM^m

nn rtes usim a mist: ..on the ext©iit.,M,JMa£ig^,l^ggi

'• bv ths rl'ee case wom.,- IlimpM.a- •deotjaaotails. (Gtaesa.)

result ©titsimed are stowi is Tafele.:: 12 and F,lg»11
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.11 Kieet 'tf mvmm ^ -mmmx.
®isp®ssi#a w rlo"e#'m8it5i .ft pB©»att«Jiiiati«#K ._
ggr8jai»i ©a «te®- ®M@st ©f "Ataagt mmm m

foiase df
aiipsasitft

mrn&m »«»' mrnmrnm-rn the pejejaiag© :jf • ,
fcfi .' p#yo@S"fe@§®fe. .©tes@®V6d s'fe isi6©J°vels

'after

100 CiSiiftJ . • " • mm

lid ;-^ • • 0*3 ' im*m.

.m\ 0*^-" M%»m • •- ms9:

zk a4»M_ ;. ,•

^3m_ . 3®*©1 - (35.a2) • '• S6,W,:

•• 35§ •' ,• '. a^f • • mm

km . fm- " mm.

:4p-' 0#f • • msk' 131^21 , ••' 44,53

/ • • ,1,® ' • 2f#62 (i&ff)- • . m.63

S5§- i».i ^- iS.Si Cis^io) ^,

•« %*z- -• SitOi • m*n

Gmtmt • D#®- • 4*8# Cll#?s)^ , •• -, 15#St

mBtrn^t &i A®emt

fr®s^t«Ss •• -...'

mmw , / .

»»

^1-1 ;

22 ^ , -1*^

(25.53) ;: .
Ol.i5>
(«.a5)

CWiS?)
(<a.8S)

(33.76) •
(28.60),, .
C'fti.ss) •
(M.T9)
<W,77)

(«.315
(21.82)

m$*n'

mm

§A tQw mm^^w ' ''- ' ' '- '
1^© testolifs •".'̂ '• It'ii-

ci»©1 lm^%_

• ,Ftgttwe i»f#-r®stii#sgg

; - - ' • '•.••'
"• • ; fr^ntmeat'ws@ gl,TOa®li .45 <laye
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fable 12 afaot of sprsyifig afferent volmss Pt car^aiyl
ri... usl»g a aist blo««« on tte

extent of We oaaseii by as pi®e oaM w®,-
SinaatBilm .ai&mililll. )

. ¥©3^© ©f • 'msm&
saapsnsloB ^
, .spr©F©^ . •

(i/fea) ,

60

•9i •

• 1'^

im

100,.

E1.S

a^V
^0

100

130

3S©

Cotttrol

' ef, -ftas-^at

frea^iea^s

gfTor

f©r e»tarif^

tH®- _

0«ia

t,l8;
0tg4-

©*^0«

©.Ji;-
0#4t'

Q*3h"
©♦■60

©♦Si-

0*0®

Baaii mAiaUm 1# ®eIrfsjtedlsw®^ ewpawa ^iBfsated ®®®P®SLS-.rt St

as ssrA?s°~—^
^

'm

11:

aa

%m

4t*at

3i*8f
y^25_
'35#16"

'it.§3
' S*ii:
• f.iiS

•C^^a)
Cfs^is)
CW'.3f5 ••
Cff,§2)•

- C^5.f2)
(^#.13)

, .C15*S^X

1-6

^• i5*it c§i«so)
If#4$

Pfgf C45#f§>
i4«01 05*1^)

'm*m.'

45#fa>'
,• 1I|*5I C22»41)

•. ,.- lit1.8 im*m}

Ifeas.

.#♦

2?6.S5

0»53

: i.»

4aisfi'

•1*Q%

««' iata slgBlf ©"fe •0».^1, letnl.
FS-Stfyss i.»'

•• gngles • .' .
freataeiifms.givtR at 45 4©3rs aft^r soitlag



mgp$osl#B m tlis txlist -tf' ©f •

• - , 1* .la
©8. at. is#^ssp^i^»g iitttfs
©f tte .C'Sfwei with ; '' •
tetfsaeic i9,i^F«r|»' •' - ^ ,

.': - .' . .V

fig# 11- •

Bmmmim m tie :mtm% ©f mmtml of

^ . Ii» to iiltfc '
^ leaf gui^assi at sir'^sposiltas

atafs #f fte-«»pi- Csprayti. vitk .ist#f
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It'? isfs afttr Hi-glifS* rsiiieMnii i»

mmB iss 9i#tp trsnfti 1;-^ @f tfe@ ^igseasltfli
tilt f©4as^i®s ia^ €^#g© W, , - ;.::
«li@ 10?@1 at wHish '̂ ae Itiffridr te. . /

12§ l/li&''^4tli'respwi't# #f ©ma^ mQM§ ms® ,,., . '•

m4mUw& $f 4«i# -i^ss ^

la ^tter » t® •».. V^' to ®mm m^
•%mm 'i.#s6Siiii^i #*€©?•« . Iwast ©f l/tia-. ^ • ^•

-immi> to" toil ad §»€ as ttea'blflitatl/ii's €i»i^ .
th^ 'ist %k©s# 'tw® tr^-stess'fea wBt%

,©s p«i% 'lU' pMt"'̂ m i i'^ _'•
• e®»t tosgs* At 'f4'-4gf«' itft®r tyeiiliaiit tli© mMMm ,

:tii@f©w%-IrsstoBts A»tt tbe'»© mi"": •

at 7 isfs ®#t#F''sprafti3«»'' ••'&©> m-mMmt

plets ali®- ttecaiis# Msg tli® -t3«18• ,

' ®w Itot pimS^fitaeiit #«r©#atsi«:. •'''̂ • ' '' ' •"
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4^ mmmmm

mm iesti^i4as mwi& te srsa® esenpiet

f Its ieaey will m •ttstriisi-*

tits aM •cftwfsge ©f t^jcisssi mm targ#t

CSifsira aa4 Slagls* Ex^asgte wstt df

iiim ^fevlMsif .@©iitaia4ii9"l® '«it wir®iia«at fef the 4p»*

#f ^fiftiag mt ©f. tsrist mas® ¥tti$

sp^^t»gt a#BF 4i^.pl@t@ fall featw^a tfe® if©J.iag@t

eiall-f i» til©, imtm mm s^a.©#« aaa %« ititia-*

t:l§a «B<S BmpMm «lil«li -is^a^t m tfee feM-ai#

is^ t© m ©stemt, tistt it osy fep t®m t©

ttifi' lmt0W .aa€ tfe# seti# ' 1^® mgu©i.if TOe©«Mgd

rnmm^ Pi -mmrlmi ^ Mi % mmrm mmpl&m •

wetting Qt tine targ-tt s^etieie® te %mm

mtmi^m @t tte thm whm bp?^-»

tug is st©ppe4' |ust tM ©If inefe mm

•eff» as tlis't '•

pem^tB ta sppi*®elatei@ f^aaatlsa ©f pesti-*

^iefes 4a treats<l Seltetloa @f tftisMi ¥e,liiB© #£

isp-«if wliiefe gtoa to ffisuli*® i@p®©it the

td3d,eaii^ #a ttet target sraa asi. wMefe pellttts-s tlie .eavi.r#,ib»

a«at. i.#gsi% ii' ©Wwslf 4@»tej4 facfer is tiie

gat Bsfe nmm peatleii#s# ^at ?arf#r%isiiatti.f tte ©lissie® •

is l&it fflQ'stlf 'I© til© umTB^' tfi8#r@ti#a« Sd»#' r@«s®i^©M^

ttoas giir# m wmgQ mi$ wMo a® S0O to 1Q®0 I/to e'^eii



sa

rsfei^itoi to the iiBPolve^f. tla© gmwM stmg# &£ the

^mp or #tfeer ®c©l.®gl0a3, fae^rs#

Iitfsimatlsas avsilam® ©n tU® «ft-iaiiiia «pr^ wlmta

r^^ired f©r aiff@»at stag#® @f are 63ct,s»^0^

%f fatel C19^®) ^§«iO gailoass ©f "spfjaf
flisid f©r 1 h^,' &i •p^Mf um&m iAgli ^ateaa arplieatioa*

&r©wii plafi% ,ii6p:per"''t©®ti^l 333t fSO 10O0 .
✓ j - .

fMlt f#r Im 1§t ^5 M #9 w®

after tessplaatisig Ci^ia^ eal fi0l»it.,elis# i97Bh
\

la, the first ®^e«leaiit| tftra aai^. %® fis |
. • ^ I

fell# oftiaiia mMmm of earfeaffl. mspmBlm t© gprayti ;

m. 4lffe«*eat ,gi^"wfli #tag©s ©f «ise ei^pt usiag a '

strgF#r-fiM %alitig #i@ 4ep#sit®-•©» l.©s¥®a i
i

mn ih$sM. ©f eiilomf @f ,tli@

estisnalaid •si@ptiiig steatart asea^ aatteas# tlhuB

39 ^©fs- after ,s9¥4ag# of d@p©@,it

sfeemi a gfgtm.sl immmfm with tlit veXtss® of 1©0, 1f9 aa^

S5Q i/lia C.^Ade fabit- 1# Fig« J)®- la M-glitr ^mlmm tpplitdg:

tl»- mtmt ef deposit ®h©wed m aifttlfiemt initial..

aM tMtt was isftiataiised- m m mom ImB st#aiy fhm

wm^XtB tliat i&m ©ttiam coverage qM ttoe M&t &mr-^ ^

tarn wm at, 330 tii® isorassa in

mXmB ©f th&.§pmy fluid 4M mt my,©f

tjfe© d&pmi% profeebly <ia© to tfee om0t ©f tan ©ff

ltss» At 4aFa after sowlm* tb© -optisitam 3.#irel of spray

iiitfe ^neyastie Itpapsaefe Bpr^m: itfts; #i?s&iiiQd at

5 o
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350^ 1/iia itMeto \m& wltli., tli@ ', . .

is .plfts %r©mt@i at 3QQ- %/%» _mA. tii@ latttf,-

iw®l,was cfe#s®a as, tlie>fttwsii_ p&m tm tijst

stage ©f tm §mp.^ §%mi%0kw». •at 60 "isya- .

,sowii4-i's spray t/km was iiie-lew^st. v©lts®,

wiiieli gmv@ depbslta at Mg&sr tUm

tbmp / • ^• " ••

. Itif ®f • ,

w^m:mm 0*^% t*i|f mM t«O4;r#gpe0tl;v#lfrf. •

-#s4iig "fell© fi^is. tfee -©f

.Ipsestleid© .^tpQsi'ls aiii Isgf arta iMl.e@s,p. tte •

•tits 0i fl«ia estlaataci ss t&# vtiio^s

:l@¥e3.8 -©f'i#af «rem ,w»f«t; ©^eaiaftt 'swi -'aF©

's#iltaa is T^ble & » sVeiy -ittereai®

'#f tisf aFea%©..#it# @f" 0*1:9 ^ ©gspi^xiiast©

;®:^aa@«eiit-"#f ,:tte ^ M .bats 'te....i© •;

.sai®*.. ' Bimil^ mmmtim af. tii#.tli@.spray

fliait f©^-mlt iiBSfet.i« of feeigiit,is «##%«.. • '

erop lias teeii wwkat o«t «arH.#r. C-^iiiatii:!. tt ifSi)«

.la th# a#«30»€ tii# ^mp. was s^j'sy^i %iltfe

a iat§t- &i«@r tM ©ther• istsili islsig tim set© ®s ti#

jC4»»st M 30 S^s @f"1#^ .sowiag^ -iilg^est

iBseotl#ft@ #©p©9S,t waB ©b:ti4a®4 .is tr@at^2d wltfe

tlie iMsp«9t«a at-fQ 1/hm '̂- at ail ttie-,

.Mgiter -l#v#la #f • is^rsyiag mmtm Immr tiias mA mk.p&w wfth

ffiig tr@g^ent» '• Sitathm pessittl# ^mm&mmt



fism off at f© t/Um*. At 4S

^ter .a@^^ #pflsi® ©t isp®sit .-was ^btaiaei.. tiltfe %
%m' i/m** At # aM 75^ a^s m^m ^

elaim^^i $m eitalsii-Bi m- -MieAtimxMf
_ ' \ . •

highBr tla«i in t# li© i/te#

. '&e- i®af ©res ImMnm tii® or#p at

'grawtfe Btmgm mm ©«6|» ,dr»4 t«51. .m»wmtimlf»
"O'stsg -tii0 rtgrs'ssios ©^i5iJi?a& ,". •\
'niiesttmes ©f sptaf

,0^ I.egf w«r©;-wffe@4 «fi4_

presea^M is- fftbi© It.saf be sees tlia.t f^r $¥e?y •

ifis"f«@s9 &t tfe® .mm t# ttst m^mrn of 9»lt @b ,
©tahancemeii'l' ## "6^^ ¥©li^l? ,11- li^F^S Bisy

'h%¥® tQ II© ^ .... • • ,

• m© e36llsat #£ 'ae^^sit m tli@-stt3.fe ttm tiia

.¥ai*yiai tasaetl#d@ ^sp«sai^B- sppnf^- 'Viitli m
••p»ii»isti0'lar#s-^®^; 59, i.@y® s£.t&r mwisg •

Cf®m# I„| fli^' -^y it w.®g: wma -¥ii.li a®3i|ja« •
¥®lwi- ®f i» -1/toa .sf wa# aot, .

reselse^® .IH-tli mf©ftises. "Its tti# mmt tw© etsg^a sf.. tfe®

• erops W»2.f>g;.SM 63' S»fi

adtleM itfl'lii sf$fts tli# l©¥tls @f r@©©ycl#€ •
• 'mu-thM ^WlSt" Bt 75 4afs sft«r.se«ftBi tti.e im^X ©f

'' m̂pmlt TOseM: a. i#slc tAtfe ,3^ 1/fea ©f • -fltiid.
i*#r til© fttgteifr 2,sy©3.s- ©f spraf v^lmes ttse^ mare was a

griilttal is -t&© l#wlg ©f t©p©©it f@iii©t«. 2a

general "IHe. Aap&gits ©tstminid oia ^ ©M erep were

higher tftga ^©as in mh^r stages., .Siis.

55
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B'sy te t© til© ^afs©- fAatail'# 3.©iy@s a.t %&©

stages ©f m^'^rnp'sm eoits#cp©at s§mm& ©f tm mmf
fluid mmi fe %&# stslte porUm^ QmmmXf 'im

©f'peats iMistiag stslE,'forfcioa'©f ttoe es^f# like torn

tiant tepptSt tm si^raying'̂ f tte>ptiisiis-y@tats
bj tilla @5sp®sls©iit fiigy n&t fee m4tqttata#

' lfir©3,s ©f €0p0Sit, f©ist4 fB the wiien %fe©

, suep©»9l#B was•spfaF#4 witfe a »iat_tol©we4' aX® sfe«?w©<i tPS-

a© la tfe ©as# ef'ps^sati# ktiapsaek, spray®fi>'

/fimc^p at 30 aafs affef sdwlng slio '̂a€ tjlglier of
depQsit at the aiftess-l immls #f wlia© ffee

•deposit lw#ls m fleats ©t' SAS wme. bigter thm MmB® "

©a" plaats at 60 BAS. .fbe' oi' deposit ©a^ ew at.

75 {3Ap -̂ were •!©yat te'te gqaawkat ©rfatifej deling higher"

tfeaa liids® stt tsflier ©r©p- istages wltli lm& ImelB of

.volmm trt$d and Mitli !iiife,©r mlmms spiw®t. ^ ' •

fUe Irn^l ©£ tl4@ isseetl0iie reg3.dis<3a in irf^is®tl©a

water omwaesi bytm appli©sti#a of iifftreat Im^ls of ;

laa©®tl®ld© 7# ?ii*i) showM Sjst tli® -ss®

of higher ©f 0 pfo,portioaat#l3f

•' higher ©©atafflinatlon .of Wm irrigation-water®

iit:30 ms til.# r#sW»@ 2.©w#l0 reag©d f^ro®. 0»214 ts 0»-651

wii@»aa nt %3* 60 aa<l 75 lisfs after ©swl'iis -tb® .ra»g«3. of

' .dsp«jslt.s -mm 0«06t to 0#t19,j Q*-Um m'U*QB3 0»^1
••%0 O.Q6'5 r©sp®oti¥eiy* This stmwa ttsat at e-ariy stages ,

af til© Qw&p tH© tiii0 w£ tit© Bpray fl^d.la mhm;
eoGtsffiioate tlie ric® e©©«sf@t^ wltn th® bmQ®



r;

tfe® irsltiiies at t!i©s@ stages'are to && r#sferl©t0d

"Bi®- 4tts pjp®@eE"lad iti fsM© ©. aai. Fig#'?

tliat tb© 1©¥'©1. ©f eoat®liMti©» @t»©diisiAerafelf

r©dtie®4 iy Bpmylm wltli a sist a©¥©r«

•j^®a f©r tM sam® mtmm of fliiid appllsi, fey

p»Mifati© ggrafaf' miA ©ist. hlmMT» t&t Itv'els ^ e©st#jiAftati€fii

in ir«l.gstl0a wattr mB feiiM ie le-is -for the latter#- . .

mj hsMs g©#€ £&f ife® grmsth of

tte'Srup* ' " ' , - --

m@ mMtiwm tffieaef «f Mtimmt mlmmB &£ "earfeaifl

©y§psttei©s appll-M witii a pmwatia spr®f©r f#r tte

-CnaaligslQef^eis is is fail# t ai^ .

extent of 0&tai»4 is €©Bpail8©a th© , •

dl£f#r#»t ImAB #f l@ef iSsp^alt ©fei®nr#a for sisilgr'

wi^pisi frtstii"l©€ ia Fig*8« a^r© mm afi

©#»@a.-ati©,a ^Qtwmm l&mM tf atposlts m^. tb$ extent ©f

mm%m%,. ®«tp% far' tli© ©rraft© -valu®® lAth.

-first tto»© Imm^ mlmm ©f 10©.:» 1®" ^^

flia mXmWr& &£SiQmf ©f spr^tag- tli© Afforest

VQtmm oi .|»®settci«le sm^easloii •usisg. 'a sist iiMwer

-CfeM.-# 10t S'ig*9) alsowM #1® e'isa «s in tlis mm of

.paeaaaMe sprsFer^ Si® volmes of SO 60 ^isow@d tte

Mgliest f^eda^tt-os iis pepiiiatMa Isw&tm Si© ^tteas ml-mm
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iSS

... •

S

ISO 141r@s ciii9s®s-'f#r 'a.ff .€#'014 Qmp g##'©ffestive ' " -

of tli& psat: ia G0fflp6i4.aea with .©©atfsi .^d it.^

^p#ri#r t© -pie Mite'vol««S: ©f.'i?®#' -flO ©sC 5S§'i/&at'

•esii'#B :f@r ail otl^r Mglisf-¥ib3.iii@s,Mset#' " .
•''

V ^ of -mi .-

hf apraflisg ir«l«8i©g'''et ©af'fea^l's^spdagiM •- . • •

a ,pfi©BS®me spw©r/'Cf®m©"f1|'isi- it#wim

.a.@-#el,s sf fi^paslta tbtai^i '#i«ii' siiilai? ;

miimm M.- mprnw Cttii»1#) tot tli#'t«r©;silo4,f|«ma^^^

1ft® ¥©2Affl@ .g^fe/^^galfieea^

of gat« ii» -/-

tisf. ,e#»t .as % tte# is lli#'extent' . ^-

m%:f ©ad 14 iafs ...• . -• ^

A sisiiar mtm a iil.st fel©ti»r '̂ &m' wealti '"

tM r^lisbtlttr .#f •tlis wliii© ^h©g®B ©ft'tils'bsst^a

@f tte i@¥#2.s. @f 4@p0.sit ©a ti'i# '.f©Ii,^'@"^f spraying . -

rnm^mmmrn- 'mm^m-lismi ' •-

l/km. ®f spray •fl.Bti ifttf tk® 'lilgbts^-^' r«€^©m#m tm-tht

»f ifco^ag® cattsM fey 1* tetiael

Ifes mlmm ©f mmm Mor ,-

rim m% Mt '^3$ 6® asd'ff 4«yi "ftfter'sewli^. mtm'^ -

pammmtte si>r8r@F;ii%'-l80., fe#\a/&a ffe-sp#«ti.¥©iy.

iiii. wltii a mist M@w#y '^©rraspSSi'ag -mXmm

mm -9%^^ aal 1S0 t/hm Msp#cttv©lr» ' 'Sli©' sctiir# '

isg^©ii®iit is thme immM mmy mm^
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tfm Q^h to 1 kg'-al/liala @f .wliaes, ^

,piiswsati«@' spf'@y#y 'aa€ @*1S ©•IS Mg m i/hm iB th@

eas# ©f ¥@lafflas 'kl'lfe . fiitsQ 40B,si#s -

are fa^ tsdldw th© <40@sg& ©f ki-.al/lia a©w

in Kerala, (Amm 'IfTQ' aK tte p^sgtMli,^. &t rateittg •

tte reessiMsiideti-^sagB ©f mr^a^% f&r the ©mt'ml

©f ric® "pasts 'tias. Ii®©a s\iggsstM. ©arii^ »rlSQi*s ais©
CB©s-'s»€ Sair,-'1t76|--®i@iia0 1Sf7|

1978 b ^d.-lliesftat 1981}^, Cl973)»' "

Sniliaaisiai M M, ffeia^ch® Ci.f79)
•ree®affi@aS©i4 •'l^liii ^spy^j^l^g-. .®at*liafy3» •sttig^@astoB ©#©51%

O:»01?i && o«-0%^ f®r tii@-#©stfB.l' ©f irarleiig •

!%•©« ptnts# . . ^ '' • " ' -•••'•



SUMMARY

9s



mmmt . • . . •

, i» .IweBttsatioa a 8®t o«
coaauoted a vim ftouslns' «h« ot.,
owttasYl Stt«®BSlois te fee

Btsges of »1«® srep Mfeilag «ie dwaslt.
toed 9P. tte 'leaf :»wl s*« o| «» plants as aft iiMt <iX '
bl0»«lcac3r.- 0»ts «as asij® for a pmmMt Kaassaelt
«PW®S- S® wax as; Rslat blwer. ,a® Iwl of
.of trrtgatloJt eaasafl' Wtts :• of .tW , ^.••
^inUrtlaW® M# aXse'»• '
ma i®«is of topMit s>to-®ttt*er 0f ^
WS assssaad. fl« tt»a esteat *S e,»tpal: oMalMd «me tt.e'
,Ittsertleiae mmamim was wwed la aiffswat-voiussa T
sgalniS't CMsttBloefaOla J^S^S^iiS"

In tSss'fti^t «)®FtosBt' the aspostta mmei <ja the ,
Isgrea ol rloe esrte*!?! saspdasloa -^Wb4 at tho.
l«,els of t®, ISO,; TO, m.. 3», m W.- «. SaO. SS9

•Mid 600 1/te, usins 6 spj?®?®!", were •
mm, Benson

sM l?l*6ooM.«re. ti96», . Bssad as tu® «Btsnt.®f_<ie9Salts
•Ih,e optiota Volams eliosSB for th® smp e« 30, ^5. 60 em
1% sftsr sswisg 300,. 300, 50©
pwotwaly. eo«?d®tiiig; the®®- op«l»i» imimes with la^
,apa» IsiaoBS of th«.r®BpeoaTC s*o««» at$i8«s the stop, - -
®.atsttatlesil.fflsasl w® «««=* ®f regression etpaUoa..
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a

mm f m m*fi ^ f is

f©1.«0 gttirm iM I#af fei-m isoS^.^ta^. it

nifiJw wtteatinf^ :m»f

• t@a®wBss% %• w stsst.'sf tlis . • ,

i«ef w@s tsa« ..of^tit s^@# *!#• •s • . ' •

• •- li 'mm Bmm& •-#»>$ -mm

% :iMt«r at vst^sg,

.«t ffi img.isot •»«•: io» 270^-3-iQ#^••.-
.l./tei «b€' tfet'4tf#sifs fd^isti"'m# @^aat©i»

Smm Q&

•^f i^rsr tltiid• ®f®» a%: tto -giwlii •m§m» M

30,, 45» 'ift «l€-.f i.iafs mm Wh -'1^# 1®- -•

1B0 ffet ft't ,.

• ®stimaii«f #&%&«»'¥©3.«tB

' ©f -feasM'fs ttia l#af^ was^

; 5p»S6 '•• .... •. •• •- ^ •' , "

4b t» tipgrMaat# iii •«#% 'i^aefe tte. ii«»jjit«i- ' .

' %Mmm 'Wim/tte, »ai»-

of ¥@ii2a©s:^ray.fiiil€-#sf€®il^;. fii#

«f tfe©',-t*aaa%i% -ill llttg#• tflsi:S .fst

, t#stf#S. #f-th® staife.f,t# flieiitB • '-

• lit# bmm wlmt' kmmm.m . \,. •.

^ .ime/lsrsi.of #ars«ffl waiAas ifi,;tii©;;lt^iaM#a
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-wi'lti II pSiiissaMe w©t^.

'is-UaatM adsptiag ^esieel mum t@©toicp®'-la f&«-tMra

-^^mAmmt rnmmtm^ f®r tli@ vatflm- sttsp«iaal#»

as»^ a 6©rrisp«iiifti Sae^as#, f^siftui® in,

at all -isrsp* s' gtmW mm •#'is#tfdis« ''"Sif'

©r resi#» «tr© mt m isf'«b®s#- wtM-getm^

at k% m sad ?i teFS '^'^m B&wim la a' desemiiag

^.. ' • • •" - ;'

fl4« imrth t^©r|ia#af S«6 «s ia «ag# Qi tfetrd

-®p®i'iiifi©ii'tf 'py.^ ttii-iig # Ais'l' '3.i^©3.s
Is -Qie Am. mmimmm^ W th# t

of iiiss©ti©ldei \mm relatlwli''i»er im thi^a '

®f 'eip^limUm &t ©11 gwtfe.'stages©W*

ffe ytifttli?® ©ffteaw ^if&lmm @f' ttarbsfTl

, ^u^eiisi.©fi is ttm- l.#st f®iMF '§« Si^^aiisIsS*

iisiag patmati® 'S^w^^v as «11 as sitt. was assessed

. is tiis stst imr tri^s ,®wt ia iitf^tsteA fieMs

•&F p@i tts© oa'fear pitta f©F a rasdemlsti

tolsffe. i©si@as %# TOsnita' shQwed sa wtraEi mfrmmndmm

tetsr^ts til® Xw&Xwi I'Siee'lieii.e 4©p®slt'ii ©a Isaifea aad

@Etefst 0f ^wal liwtal.l'lir ia redm^tlm

ift I@gvt8 s^isMiig' to i#
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