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wualtly 15 t@ 2.h.) am dror 4 h a ~  brrrcr, mar O)ur w l i W  18-1. 

Thi. ert.rsreeb b r s  -0 by BPH 4a ria@ i s  K+lrila, fmm 

3973 W 1976 mma8mB 4m r Ilent&l oP 22 asare map-8, -4 

-ah of  the mxjid wu $14 aten, rzsperrr. gehgrrr an 8 & ~ n  

i a  Tabla t 1Rd P* d4Mm$ vu&@uu r;aoatrel meamwar 

#!or 13Pk @hemAarll ntbM $8 reperBnc4 t9, Be b e t k u ,  

ltba rn WUW mtmw of insuw&da ,  g.tr 4qmrf- 

at 4 9 ~  csnntrz sono srX hSrr-tioab lPhrr cronveaf;ional 

sprayer8 gelliera31y %M -rap flulid QVU Mm pl-t 

cublppy, uad koih down IMO- te o c b v u  BSn 1-r mtqbar 

of  Ma  rdr#u, k8od..8* fhrru ~ # r a l r t i ~ a r l  rprayarr 

& raot psrrrdt mir IW tka Wlirur rpsw 13ad .roulrd 

8- as IW m@Prr+rrtr a# ]La&- through &R-- 

logka4 Ieawl# i s  &SffiW& acrp+rt.dly ooa%noaW w i t h  

thSr problra, #M am4 at 4ullgaSag 4 x a v . d  wrrafoa cbf 

r;prryasa a x  edS!eaUva rpfw f&a f i d d  4eap inrSdr .O;hr 

aa~opy 4x1 ~ t S t " j R O j  #;,m ea thr) rice glurt, Barr h a  

8Wmrrsod nwh t b  ~&m&QaxaA t4czleaUam, Ttm 

pterant stwU88 rprm up SB W a  baekgr0tS11Pd. 

'Pbs alsjmfttrrr. sS Mm p11ojrat tr W drv+&p a rrpit- 

able iawa-oida epplieator I&or -8 maXlo1 of  PP& r 

lrsjoz pat#* o f  t i ~ e .  The 8p~;UEie objacUtr(ls &rrr 

(i) TQ design rad fablriaata 8 &tabla appSlcrlmr 

ma-f, the Brawn plm- Itn paddy fiat&. 



~able X, Damage Do the xi- crop cased by ttre brown plant-r 
i n  P[kralr, fnCUa, fmma a973 - 7s 

crop Ye= Seasom 
Affected .rrr DQgrrse of IEaWmatad r4BpmxAmatr 

Ha. 96 of ?x#tal  W g e  % eqwAval~t ?BU- ef 
rim u m a  u e a  o f  a m p  less* 

total  Clam u 9 



Summmy tag appmxhmtcl trsW nroartlcy loss 
caalea ia roemat; yeas8 by b~awn plan$ -per 
and grasm 6 t m t  &mags to rice 

~olaatrp Lass (Million US$) 
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(ii) To waluatia Wbm ps4emaace of the aggliostor 

for its effioieecp and limitations. 
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dPeat; 18*808 psm *rg Billy tracts, math 



xk i a  ngo- tluC I&U -H 4mmea i n c d y  heavy 

1 8 8 ~ 8  .a0 eba em!qp* ma Jgl#r 0- slarg8 il osle- b 

th. -a* 8rr- 411~11Jmm i#) - WZ* 

8sp11ubrr sf kaSgI8ed m i n g  ar+ra, w i a  Qttu 

00.- M W ~ ~ ~ W S  *1 hL3, f-0 r u ~ k e i e a .  l'W 

~ - 8 r  b ~ ) ~ t r C r X  m-8 lLEt mh W M X W ~ ~  l)*%&aiC.~W~r 

ft9?4)* mm Mat aMmb 84W kr. wur J r o s t  amapl+.b.ly 

u4pMm~B ' P l b r b r r r l s l p e r i n r ~ Q r u q p d f r O I t d j r h a  

w&xa&efy r f f ~ k 6 8  f S 4  W taW4 a tEbdb awuafr UtbeeW 

r i a a  C;rax;trhmrobtshr rjg g, am4) * m -QI, t30 ma 8- 

.rap .a -8 xemBd ...O !#m Tabla 1 

rfrsw8 #&a UFII . c L ~ s I . ~ L L ~  tlt Wmt whieb aspr%eDg+b 

1eaa sf Pba. a%#g ia Isrcl#wrQ p+u*k Jhec!Bxdi~@ iao Dy@k, 

urd 2hmu 4971?, th. e8tL.t.l &H.I ia I[ar&l. frocl 

t0'13-?4 107b7lli cw~me+d 6e, W 8  $ $8 nhllha (12 =@Ye 

-8) IRa a t  i n  Wm w u  BdP $ 311.62 mU39i(oa 

(irtxt* 214 



' 2 'k  BPH mvdl-ly -C x:- pltrrt8 in th8 p6.e 
f lor01;jlag stage kn rssot *&@a -&8 W#bn,.bta, 1974). 

%%a W i c o l  8tl,crk&rrg amma4 by Ulo SPP i s  

a?+h+md to u haPpges-m, b;t. QCI-8 on 

pl.atr r ~ ~ a r r b q  rrsrkurtw* 'Skr f*8t iylgBon of b o ~ - m m  



i a j q  appaur @a r$m 01-W as ra pr9Aawing ef 

la& blades, X& aQmh w r s S v 8 2 y  fro a1 part8 oE #8 

plant Wt un rbaoa thrr $mwad. In %he p a w  f%blbs, 

k,ppdr-t#uFn uma&lp u r bmwaimg ~f p2rsts in 

rcrrrttrlresd patctime. Xa 8 w u u  erra+r, 4ha pa-8 q;rr~La 

rap%dUy un tugm sea&+. T b  wa-t #ma5wwt of  rim p l a t  

dactrsamrr oms8 wil-, T b  g&d% U r s  due @ mprtr: 

varfr8 ew,&tly ~ ~ . Q  1Po tS. t;;hwa sf BPH at-. 

X t  i s  nepo-b @bat, ib peP3i11113id: 8Mfl)l~ bppz-bDI1CP w ~ W  

30, 40 .ab 40 bqyo If- WmUng a-, fhe pie18 lo88er 

ham b u n  eseirns2sd ;rO .hx#c* 86% %I% msil I@%, mwpwUmly 

(3UsSawltisr 1974). Hls&ncr (aJP44) mgarW %hat burides #&a 

piel& I l ? o ~ ~ r  higher o f  drr* h m a ~ r r ~  arcrd 

bmftairr grrr5as haw, lsrwn mmkx&md &a tttas jafeated pleat.. 

BP% ia trs]p&a& ar+u wlrwun &(b b tkrouglmut the 

year .%a m a w s  am4 8lmq~gamd p2raMwgrt elm hcylllrpnr-bum 

*mil8 - v at way .U* 9f lrJZPP ~ p r o w a  O U O C ~ ~ & ,  ilPd 

J9'76). Orb1ar 3 8- f&8 mw1atbnrh;Lg bekr+ea Q+QZIH~ 

of &mag+ by .t;he BPR aaQ tha ammqmr#Jling yAeld $osr in 

siccr. 
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WeJhu *a-U 6f am-8 E*#W&&$%UN E 8 6 & s  

la mm prrr%aAa urd adma syut&crkl )ap a e  rAcn pluat, 

Th. prcstc6fn a r ~ Q  a m h ~  -48 uu mag tha ea1~1untQa2 

rag&mmmt EQS +pwkb &ad4 4ww&pmQ af ~ t w m  I~rnaC. 

u r Q r m o f k a - ~ - - * s t ; h . ~ r o c l u c a r r  

p ~ r s a .  Il;lthou* YmaQdtrl~ am wmt OL appx id  lpibrogmi 

aq &wef W M  ge,pPrt,(~Wnr* &tge u~0ul.W iiir(l! ( S I O I U I C ~ S ~ ~ ~ ~  

tcrr Mgh rim pirrds, X t  5. Mm~.&2re~ sot mdfrlbik:. rn 
fear Em?lii%&imx wm* ao+a Lf tb3 paat p@ubtama 

am, (]B&fpkssb %m%) e a IP~~WB CTQ.liJ, I)u&~ 

ptuoaag or a#au%ltPorrru aqppw rrP -3y IC.W&~~ ri0.r 

wow I#ap amp onrWt a3;uu; oP aWwk;* 



T M s  ~f rrprqax €#308&#tU of a m e t a l  taQk bor 





1.  f i l l e r  hole cap, 2. tank. 3. pump barrel. 4. plunger 

rod. 5. plunger assembly. 6. air-check valve assembly. 

' 7. delivery tube. 8. delivery hose. 9. trigger cutoff valve. 

10. spray lance. 11. nozzle. 12. back rest, 13. pump lever. 

FI C, 1 .  H A W  COMPRESSION SPRAYER 



1. lever , 2. platform , 3. strainer , 4. suction hose , 
5. pump assembly , 6. closed delivery spout , 7. pressure 

vessel , 8. delivery hose , 9. tr igger cut-off valve with 

strainer , 10. spray lance , 1 1 .  nozzle. 

F I G: 2 - ROCKER SPRAYER 



-ku,@@@lth 

M & W a i r r  @!==&la 
^yk M #@I!- h@a& steel a? #A- 



I' 1. f i l ler-hole cap, 2. strainer, 3. tank, 4. pressure 
I 

I chamber, 5. delivery tube, 6, mechanical agitator, 

7. delivery valve assembly, 8, pump lever, 

9. delivery hose, 10. Trigger cutoff valve w i t h  

I strainer, 11. spray lance, 12. nozzle. 

F I G ,  3. HYDRAULIC ENERGY KNAPSACK SPRAYER 



by right haad o t  &aft hu&& A preaacWm of 3 to I 

can be rurintaiaed w % t b a t  mc)r affort. On continwua 

operatAon for bagear pep&Ms the operatar 3ets tired 

becaasa he has to bear ths might of the sprayer 

containtng the fluid and shaltab.owlp operate the pmmp 

Isms w i t h  ens hand and %be m y  ]lance with the o-r: 

hmd (IliRdra -4 Mar:~bum Of5y;pa. 1977). As ~ h ,  lUis 

lightam: the .igoipmat, lesa overall e f fo r t  is MMdnd 

fsr the operation. T h e s o  rprayexe require very little 

m a i s t m a a c e .  The advrskgg. sf t h i s  apcayer. is that 8 

clortlstamt presswe eras be IllwiaUaed diiklriag oprssatioa, 

a r e  by a arr;;Lfernr spray aas be obtdne& BsmiBss ,  

ope~attor'8 energy is mt wasted by way of aamptussd 

air ss l a  tba ewe of krPd ~oarpsassion type. 

Standud noslolam avcrflab&m i n  the w k e t  are hydriuljsc 

operated rpraycrs. There a~oat388 o m  pm@&ace Broplcrto w i t h  

(BAsdra, and Rarcharrn ~ i r r Z p h ,  $977). &sales ere manu- 

f a c w s d  so os to give vasi.rbw raw8 43f bisclhawp, angles 



of spray and pa-# o f  algrrp. These a m  desigaed for 

high pressure cpr fiew pru8m.m use, ta greducs a Earra shaped, 

saSid oom, or b3.3.w son* spray pa%Wmas (Ffg.41. !l!heae 

aoaslas gAve spray angles ranging &am atraiqht  wea am tQ 

100 degrssa. 

2.4,6,1, H o l l o w  sono ~@@%s&es 

In tka halZow albb 1b~al~s2e (IPig.SA) the ldqufd pasaes 

tWu@? a mitS plate am4 maeiotrs the disc. Wharn t;he liquid 

S b w s  through the swirl plaW i+ & C J ~ ~ Q ~ ~ ~ C I S  a mtatring acaon, 

end when it  i a  delivelsrr(l 4Wmullfh %b disa  it eta a hollow 

CORI shape. 

In tha solllld @one ~ r i 3 ~ 1 0 ~  a s  l iquid passcsu centrally 

thmmgh the nosale ts f U h  #he ogre to prodwre a sol id 

oone spray pattern, mszfes are used f ~ r  the spst 

qrargrll"ag of we65661 il~ lawad+ beeuse they wver thC entire 

circmlar u e a  @treal]lit. Thasrs aiosksles @aa d s o  be mutated 

on qmctial Mom for a gmd Qoverage of the foliage rat: 

V ~ ~ U S  hcrig- (Pig. BB) * 

2.4.6.3, Trhple  action ~ o r ~ l e s  

Triplo llrctfon aosda em prsrduce a jet, a solid eone 

aad a holl~w cons by sBjtsrktag the swhl plate (Ffg,SC), 



FLAT-PAN 

.% 

HOLLOW CONE 

1,Nozzle 2, Spray 
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f la t  alhes.t;, w&# We at; @m msrrh~* The internal shape 

oe a fur troorle perlaits 4~~arry&lirrg ef twlo stream of 

liqoltds mards eoah othes dlr~rrslde the meslcr #, a8 to w e t  

Whim3 a r iagle erfi@m. ~XUNWQI~ % gflat fan af.lqte& 

sheet oe liqtli~a dis i~wgm-a  tro dtmp1af;r. '~hr, 

epfay patterns vay w&tR lprgr ~ + s +  which rsggr gr6m 

4s' Qa 14?*, Wrcr fs as -1 pZa4rr the has 

l iag&e s w h l  rooss2e coclsa tams in may asgtcer fmm Q* ta 

1m*r T b  j0iir0tt bf &be lb~ts&+ Vjctb ut;4ns&on i e  

swiwcllAmg, it aan &a rrgp 6 k w U o m  ilutrd can I;ro lodk+d 

at nqrrind m$h. 

These  am av~llabl& irr t b  single a w A n 1  w&& ( S S ~ )  

M& &tt&h -&W& (D$;m) ~ b & #  118 a% ENIaPs of a &&a6 



A .  HOLLOW CONE B. SOLID CONE C .  TRIPLE- ACTION 

D. FLAT FAN 

f .  C O M P L E T E  NOZZLE, 2.  CAP , a. DlsCj l~  D IT IS A NOIZLL TIP, 

4 .  GASKET , 5. BODY , 6 .  SWIRL PLATS , 
7 .  STRAINER , 8 .  S C q L W  SITAlWjNG T H E  STRAINER 9 A U O I C  - 

ASSEMBLY. 

FIG. 5 .  TYPES OF NOZZLES. 



swivel mesle (~Zrtm i) Uwbra rre heo kozslar bsth of 

w N c h  cam t-a &a $t+atton to spX:ay wider m~rfilrolsrr 

of paants and hab#8, S h  laors&slr size is mall ~~rmpared 

to other and it om ba fSxa,d i n  a ~ y  positAorr, 

mr~f0X6, Pt' G a  maat g ~ & r  UEdar Wle c 8 q ] t .  

)bdrm#wr, it: has 4mo mselrs @a earoh mS&, so aampSet;r, 

coverage far acM(mLd w i t h  the r i m -  r of CpOm 

P%=s* 

The arrirst:ing types o0 marmalZy opnratbd spragsrs 

uc+ .tzLwd for UPe agp1UeiW11 oL fi?r-acide over 4&e 

c-pp ~ ~ l p t r  wMZe .IIIUwl PPH i s  tidl-lly Q)tl  t b  

base% gcbrtfon of t ic8  glaa&:";B&*Q: s h o w s  the psfCPon of 

BPH om plants i t  the heaUmpg 8t.g.. lor the eff.ctim 

control of BPW, the spray #h@tdf.d rcbwh the brrse of t3m 

plant (Pig.7) .  Ths dars;iga a#! tbeu;er @rayera, d ~ e s  m& permi* 

to use them to 1gelaeeat4 w g h  a dbrrrscr c a ~ ~ ~ p y  of rice 

plants om00Jaimrg We nrsSrs9EaaQ+ ~)i?fct~~e@ by the Ul&ess arad 

foliage,'and t9 ckbeczt the *say to the base o f  thepParrts,  

It is dso leS>at ious  aMf %&me QOIIIIURKLLI~ tB spray @he ham 

of ewsry plant w i t h  a s i & g h ~  ms82cr (MhinrAches, 2979). 

%he natural enamisdl of a;he @pH wMch a m  oftea EotlRd iPt 

the feliage are: k i l l ed  wl#ua t& trg~tpr ampy i n  arprapsb 

This type of aon-selective yppficatheon eawslebs ralaxa%iaa 



FIG. 6. POSITION OF BROWN PLANT HOPPER ON RICE ATTHE 
HEADING STAGE. 

I CORRECT IN CORRECT 

FIG. 7 .  CORRECT AND lNCORRECT METHODS O F  S P R A Y I N G  FOR 

BROWN PLANT HOPPER. 



in the biotfe stwars Pldgar, eatural eMlraciss and tka 

tarsultamt pcgpsl8tba ~50r io11,  Ta osdsz to over 

trke rabowr ~EUIB&U# slndl lm .ywrsr& up %he pracess 

0% the . p p l i ~ ~ ~ l o ~ , M  kar -1-4 a s i r  r o w  .pr.~.r 

w i t h  drop mesales (Oig,BI). It8 uslac prevvidea wre 

effeativa corrtrol thaa tits8 o f  easopy spraparra, 

Hbwe-re it was aaVwa~qpmu8 emfy in s k e  fie168 w i a  

wiwr row specring. the msrlss were empo~leb* 

am4 p&j.ctiw *idways sc was e4isaiivantageous i s  rice 

f ie2ds of IadSa, h e a m  ef a&oru rpacrAag, SZrrrllarZy 

hbr shape sf haadha &5R mt m a t  the ogora4srs 

.a30 hold the doma pips rslFlticrrl, nUle caanbiag, lm bring 

thcr aoazle in %he pro3dr5ty of tJ#r ~ Q W W  region of stan. 

Ibas&&aa, all the rrrr+a @per nerm oosnwtcsQ to a 

CtOwa QQlivmxy pap8 frorr jwst: em stprayer, thls caused 

aroa-ami*oma aqpplicaBicm af! (Qhrartcale Zlcroat taw ta raw. 

Tharefore it hare becum rwrosasuy W &sign and dtrw~lop 

aa insecticide atpplicatmr mmlce9a~ #e dif f ioul t les  

omlainad and hrrrccr f.hdr projmk 



FIG.8. IRRI s i x  row boom for basel 
application 





3, ~ t j M n l u j r  1-mWq rWU*r .bar - 
-a-1 8f thrr LO- 



dfmfm.ag the qpmqt at Ua base of! rtrrcEp plmh i 8  

Cr bb@~w pl;OCOS8* 

Sm 'ria ebja~m11 od Wr 8- wwr;ss 

' &em. 

tr) * &ralu~Un,rJ of the 
llLd 1LrbtaCinu. 



3.2 Design cons~dmx&tbsa ma the development o f  the wayex 

Based ~ 4 0 1  t b  m##mmZagkaaJ, a8pat;a and sultawal, 

pra@Cb~#, thQ g~lkawiag #wadmental 

for the &sign of the serrr BP*fil aprayu, 

1. It shouJ1a W k a u ~ g a  a apray of SnsecrtfoiBa a t  a 

haiqht ob 35 to 20 c?~a &cnm thst ground on the base 

of the plzuat;' 

2. The spplba.t=ion raw of liqudd should be 500 

litre~/'lla*~ 

3, me nozzllet should be sreasizy moveable 

thickly planted r h ;  

4, W speed of tram& at tzhe o p a - r  should be 

about 2 kmph* - . 

6, f t should @awe a nih%hum Wag@ to the o;rrop. 

7. Tt should gift9 olarly wdalsprer 4 N d . m  ~pc~r8-0 

8. ~t shouLd be portable, @heap, sirnple and eaey Zelc 

IDllin%xitna-* 

In ordar to a a t i s e  the#@ a spray boom concept was usedr 

Accordfng to Mnon (1986) for BPH control, a Nm volursb 





Plow rate of beom 

in lit/& 

N u m b e r  of t a n k s  per 
kactam t A9Pdrication raw in l i a  

Tank capacity 

Numb- sf f i l l ing  =3 = 1 6  
T h  f o r  one f i l l i n g  =5nLan 

Tatax f i l l ing tA.wa = 16 ~IC: 5 r 80 min = 1.313 kr 

&amber of! W n i n g a  at the badlax%& r a - Z = 19 
2,s 

2- &&en ear tarnag at one 
h e a d  r Z Hlin 

r spxay;lag t h e  a f i l l i n g  time + turning 
t ima - 4 9 1.44 = 5,%6 hrs/ha 

= &lQQ 
68045% 
30- 

The major components o t  a spray boaaa are sprayex# hose*. basm 

eetrrker, cu+*sfe device, &#rtpfge..and no~zle+wkioh a m  shown ln Big .9 .  

3.2.3.1. Spray- 

I13 the &sang manually opetaw sprayers, hydkauldc energy 
knapsack sprayer was f ~ u M  .t;o be zaom ahranhgww 6oqca to oCher: 

05! dipraye~~ as e3. a n s t w t t  Pnssatra san ber arialtntabed m f n g  
operation, thereby a uniSor~~ wq Q ~ T )  ba obtained. 

&eta2 tanka are now expearli.ttd) am3 the riaodam 



ALL DIMENSIONS IN Cm. 

SCALE . l : l O  

I FIG. 9.  B Pt4 APPLICATOR I 







Xn omlax to slslemt t;h@ w0k t;%&le nozzPs gram 

the ~ ~ l . 0 ~ 8  apa9hbbI 8 laboraisry study was 

C t 0 - w  

3.3.1, &~ieSaf. t e s t i n g  

Xnitia& hsWng of  t b  mmsb far ehetlr pez4%naanog 

w a s  &ne# at the Pa@mrbg Research Workshop, 

#anrm%hy, Since the BE% $8 usWLy seen on the Zw- stan 

poraon, inseatdaft% has ta 'Islllt egxapd sZ: the 'f3o^eQom 

parkion* and hence ~~10nv81pWIBba3 ~ Q S Z Z B  testing rn+~&&~ 

c o a  not b63 w& here* ma kyp4B. 0% XIOPZ~B! tesw VQCB 

flat-fan, 'ZripA~et ion awl BSD sm~errI,~s. 

For t e s t i n g  the m a b  ptmS@-cetr Q Ex 

s h e  200 x 3.SO'm warr, b.i$!rr;le~ats8 mkkg of ugJlret -a* 

Xa order tQ s* th@ g a k w n  02 4mplet disehras$~ 

along a vertdcial plane, rpsrq$bag at= aifZ~lrent hwfght=isr 

anot- table X U %  mveBbX+ werk made out of angled 

Axon having an awra;ll ddmm~2ons 160 x 25 x 50 oa* The 

m Che %rate k e p t  %&a% 

on the a p r m d ,  I. this nxnmwe iranu, mxk an angle 
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lrirrrl l ~ f 8 t s z y  krr* wrr a?mawrlr;sB rt the Purr &s#wwg 

Th&s e&mpsArdl ddshagmd dwmo1;. @&g. 88) @.oh o f  I S  a 

w U l t h  ra8 6.S a dmpt;b, S b  mtal lam oX petWmaW WU 

61 UQd wiQ#a be-g MI BR., %at -8 nm kept Ul(r rBs, 

re& ( ~ f  .tad& ~f the ehmt&a&(c, orr a r t  the sprw tttJQ 

fJB&lj;&g frr crwh ~haaRnf.  aoPrkl Irr ~~ %a #m a+.* -8 







1. t r iangular '  sectioned G.l.she+t , 2. test tube stand , 
3.test tube , 4.cross section of G.I. sheet. 

SCALE 1: 10 

ALL DlMENSlOFlS I N  CM. 

F IO: 10- P4TTERNATOR MODEL. - 



a hi@& of %? a fnur tha Qop of a -8% at a diskucl8 

sf 30 on frror W ~8eQlrrrUQlrr~ WaQ+r mrs sprayed fer r tisa 

Zn #m 8mmr#d g)rt,mCser wa8 k8pt 4m&fiO(be 

at U I ~ O  ef SeS* tb ho-u, $b tr.t atrusd ww k.)t 

lPIQUr it &is mmh 8 v#y $'hat t)ro b)alliisg $a ahr ehmuelr 

w u  mt&lac~W ZR @m kllB ?Maw ldw &.a 0 I ; r O m r s r  zm). 29k, 

b u a  wr. kq* r5Paw ~ t ~ m ~ r  filL .~lt@h a ww that OIY 

soar&# fn+if@t X r #  the bPg- @g p8tbrmaWr wa@ jb m. 







@t=mfm .6 -Q a & m r n ~ a u *  wan RUM$ 





The af trkQ &dm=* kr+W ao-mQ w i t h  tho 

krad eumpxyrriua Wrayu %$*Bar% uPt;h .ofiiLcl QBYBIII h ~ f l o w   om, 

f latgua -4 DBE) morima ibd&.#g sure tha ualfoncftp srQ 

.pray pat-= whrsr Wm bi&a @f t b  sptarf wu par~p,udiQltlar 

W thr, p a w  (PleW *IS) we @ r ) ~  t3wt Table - 4. P r ~ n  WAS 

d ~ ~ q p u e d  to ether tJlSr ot  slourha, WBmvuO by f-g I t  a% 

the ~ t d l  a* t b  t g ~ ~  ~ B D U ~ Q S ~ U ~ ~  IWB -8~+sd t;e 

opp@+.tkr a%dm+ llilta axsang@amae g d ~ t  b t k e i r  #veragr wi4ih 

lesur of  &#tmpQmr. 



Table - 4. Spray characteristics of the nozzles 
Nozzle moved parrl le l  to the f u l l  paper 

Trial - I. Triple action (hallow scone) nozzle pressure = 4kp/cm 
2 

S1. Nozzle height 
2 No.of dropleta per unit area (cm ) for distances from paper 

No. frombottom 
cm. 

r i a l  - 1 1  Triple action ( so l id  cone) noxele 



Table - 4 (contd.) 

Trial - I11 Flat fan - nozzle 

Trial - IV Double lvivel aoczle 





-sting 0s *@ bua& * *Snd out: 9- aschstga and 

-rage, wm con<Ihtad usfag kg~s l ca  oaiBa coated glass 

plates, ft was obsarrrezd .kbe amdm that a &a@harge 

ol& 1250 a ' i n  55 aeo was go* 44m pr~a- range was 

that aar U l a a m  oE glo+ Idme taken .l;o spray 

on+ ha 4wmeip8ssr. !&ia $,IS be matax the wets laken 

43% 3iz1a.I laboratoxy t e s t  

Pat%ernatsr testing wahs f$ad ZaboraCory t;e~t= to 

acettexmbila the spray fnteasf tq ~ ~ u t b o n ,  Zn this b a t ,  

t3m msszfeb axts was k-t pexpendl&cu;tas .f;o w e  wsrUIQla3 



% - a  3-43 &Q PS 'Z"J 218 

t o b  * s 38 343 3% ZP 
2 - a  e .I a% &a 9 8 

2 - b  dt I, a3 %I€ 91$f Z@ 
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a b sear- & -  & SLm -a * 
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Tkr P.~U&?S JEPWI tl;lWI Srbozatorp u well a# tlms fie24 

pfprr om br, $mwmaed imm (ejQ w m Tttie appliarlzar: 

has got %he fo3Itawing dkrarttagas twem tSw er4Uart.y fogiau 

aippf &@..*ro 



Nh fit,, 

*- 
meal @IZ#~%W f aim m"c:e Mlr jkax ~ 0 : q ~  - 

8# mil a&- d%Ud $111 Be0 hQIUETr &M 

h ~ ~ ~ X - r # $ p a Q r t c 6 a O P H 1 : ~ ~ w i s a t u O ;  

&t54ra38 t3m ~i &M@iH1**. 





war -rid out fsr rprmyirrql W p-O W e  afEee4riw3y. 

The WR qbarrtr 435 tfr. rOrwfp wa8 trap .pmy thrr 4.n-aiQs 

- fi- 8 stme a b q ~ ~ d  nmdr awu waa dawl.lspeb W ~ S Q ~  

expetieaced lees o b s ~ c ~ ~ c c  brOIlr the tntar1oedteQ paddy 

f ~ai3~)8*  

rPhQ sp- porit&n @f Plu ml+ for sffaotiw, 

m1trol of OPPJ: waa 1 2  em f h m  leBw f h S d  mafiaem, The 

*ail. sf the 

Pig, R &l&$R ~btai~& fmwl i&818 

~ v % ~ u @ ~ o E  ~QX%S- -8 

had 8 total wuLght of 10,Sq 

and i t s  wUlWa of -Pap I 8  2,IQ rr, 

(JU) The discbrrg. QJ~' k h  WQS h W l  t& 'lrw 

$300 rfdm%u* 



1, 8adibiaaWm ef bgaY iQ, m c e  the wigsQr 

3. -batLon af tadr -stam tO w e  w k C r i s d  

kampartals saunpur. 

3. Ro&mciorr 'irr Zemqiih af ro that a aingae 

parscon can op.sa&s .ak bean, 











-8 af Jr-p QIPv@!xd Lf $*NO lit 
Of aWtWtQ * 4sh6 x 2e4 



Mstarmce travelled i n  55 Sex3 

Mscharge in 55 see 

Area of strip cmmred by 

1.274 ]lit of xtbc4sara 

Owintity of rdxtwm swmiid 
for one ?metan, o x l O O W  + 457.6 lit 

27m84 
.rplopn 

T h e  talcen for sprayiag Urn 

herctam !mm,&QgQQ = 5 * 5 h r  
6;- 27.84 

- 

l4umb.x of .IiAli.mg = 15 
BTimber of burning per he&m?e orQZMO-1 358 

n*a 
%!uming tSlm 3% sin P - 6 h r  



Mstmce travelled Jln 90 25*6 m 

Area of strip oovw?4 bp 
2.605 lit. of atixtwm 

Prranti4Zyof larfxWIlcQ Eus 
one hectare ZD x 10000 = 424 lit 

61.44 

(This is &n etgreem3n.t: w i t h  f;he re quanaty) 

Time needed for gp~ajfing o m  
bcka~e  .D EdQlOOw 1 4.09 

2*60S 6 0 ~ 6 8  
aa.rl) 

#lmiber o f  tanks m h t u r r t  

needad per ha 

F i e l d  ef f icbrtey 

Distance traveUed in 90 ser;r = 25.6 m 

Discharge in 90 sw r 2732 2 = Z2*732 lit 

Atea of strip cowred 

2.332 Z i t ,  of 



m.#mx of  fiS2fng mquixd = 54 

TOW fillirig tiam ?()PO min = 1,lB hr 



w m - -  
mu- NB 



wing mxt w i t h  lraipp,Ie '10 lb*. 

Faabsdieation @harp s% ?&ass '%re 
$o&u* 1 ~ O S O  



5 Operating mat (sum 
of I tems 1 4x1 4) r 1.11+0~6%+0.31+12,73+(.55 

1cs.I9*;91/h: 

~ o - 1  opera-g cost o~ BPH ep~lica-E hai9,#32b - 



DESIGNING AND DEVELOPMENT OF AN 

INSECTICIDE APPLICATOR FOR THE 

CONTROL OF BROWN PLANT HOPPER 

BY 

V. R. RAMACHANDRAN 

ABSTRACT OF THE THESIS 

Submitted in partial fulfilment of 

the requirement for  the degree 

fltlae'ter of St ien te  in $ZlgrituItural engineering 
Faculty of Agricultural Engineering 

Kerala Agricultural University 

Department of Farm Power Machinery and Energy 

Kelappaji College of Agricultural Engineering and Technology 

Tavanur - Malappuram 

1988 





- 
a* a pm..lur of 2 &* P r m  th. f l e ld  teat. at r u  

olcM.zved a t  WW 4W Utac:es of  flW was spm AS 

8.0 hovs erf ti-- awubsg am area sf OW hsQt.n* Tk+ 

Wtal  east  af E8r amp&ak aw&de&tcl,~ waa &1%50/- 

1ne;trzdiag the m s t  of $m hmp-rrrcrlc; ap]I:aprr#. %ha e c o d e i  

uaalrsis mvec5rd t8m% oe;rt of the 8ppiicator 

fnoru: ww 0 v e  w u d i a g  %b m a t  eL 

insec#i&cide. 
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