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an fmw?mat o f  tw3ml 

4'Buwuwe w33g 

"Eli43 ooarrrrarniaer o f  ww3 l a t M m ~ 3 m w  iomw 

insha s;wafmlPade PsatbA 1(119255> t c  du9y tiha t&a 

of trllhLah tar ar 3 n 3 l w  etmizl.muoas Zoz- tb@sA? 

d&%mm.osUflra. 

t1%36) mwtce8 a acaos 

uiaPva#l) ns tBrra . t ;Jyj .  

I t n ~ % S h a W a a d ~ X e d  a ? ~ a ! l y ~ f W m  

aa m49 wily ppmtS;j0e~8, *a*, 

sQ&rwum 0s vezbeot) 

Wtla SS UW m m e  -$& d i m e  



WMmlettm 4twi l n 8 0 M m W U ~  0s iZlllrar 8w kdath of 

dtm aab rlcu ma ?he 

WuBcsd sp@&aa aaasur tm ;tn* wm0 ate- 



U .-• srrJd z* en8 b6wsrJ,bd the 

h bhe51 .  [39?9) of 

Ti)isbmt a* EiydflwabaB r t& a. 
(q9E333 mpwto8 bia v&r&aM- in g4, mbz9 



(PsbPfcriu~) in paBc5r fZSraa of M I-, (1921 

1922) mmmbfi HiTd&- Pisti., 

~&abricriw) and 

Pieis-t w met8 of ~ i o *  & T ~ t y  

cppeoies of Jaeaiba $Od Rilgos%ba w e m  i d ~ ~ ~ t ; f f i e d  ~e i q j u r i a u ~ i  

fo r foe osopa Ln Komra by CbmuW ( 19?4), of 

ofmwYi*) ?nw. WL), 

1*W) a &r ~fioulr,) are %ha ~ e t  

i~1-t e m - t  Coa?tse?Lt (1926) tbLe of 

owwbiW) en8 g!?@g&& M&* fa 

fa,  but^ (1933) reaamlardt %ha o<rrwlrrea&e of 

~~IoEc*) ead (8t8l) opn 

rfoa ig ~rilmka. 

nzaro (1950) wpr'te8 the of from 









1 
f ;ihfr a. (I9731 atmihut& 3almm-y st-ear on 

thg b i o s l ~ c ~  02 (I)9@9;.) !n LFU.Lipspbetl. 

met949 c j t a ~ h 3  hlirtre t b t  a* €tail 33.C ?am b12a be@% 

t+t zoos tb zv9.b of errtd ~+Y"@B ~b238d do- 

oansidatt@Xp rtaa e w a ;Csb@f%osslt raQ.30tit-m Ln the 

-%P ~1 A t  gfi*.? dW&oiSSZIt WM m-41 s ~ w 8 l ~  

mt& bus ebe, addti& Uv& for a almrkw ptOB a d  U 

es Liaid faws &,.rp t33can at dhtnr t 8 % z ~ o t - ~ p 3  -Bewt&, 

Wcs%BUa@3 

but f m k ~  %me 3md *natm b m &  %aieLf 

me ti@- at; the &$$%~t of the# t3iX?aw, hx&W 

of fhig o w  WWKW W d  Ln U e  EP~L&= @at ws8W 

!mCWBhsWof 

m e e r  Yopaca.bfaef 3~~4gidlgr ak 

ski leu^ ffdsuabs Umn yamg 



mQtPB;lc 

dnteg in tiha gm3akP (34 bea%Bdsrer rim 

sf the hoppers found t o  b@ 

r?;re€L%u &- ti&mPe, iln#m3f 60U3d %d.tb%d LtXg 

Ww& wt-um 

auring;; - 2 ; ~ .  rbts o f  f d ~  m t p r d  to be 

amti of ti%€%-% Ung 

qpweIfmet&c aoradit%enea wem the moat inflHftmt FW~QIPIS 113 

at! mtl8l 

rfea ptm%~) Vqz., E. 2. 
aab 

0 t o  71 niUnetew s&n warn llfaarPa 80 fasow tibia ppaXatloa 

PnrSu ug 02' %hem? ,,sP;Es. 



(3tB;1) in 8 y e  ead tBe $0- Uf@ sy& ww oompletd 

bra 13 to 22 4 ~ s .  b w  W- ctama~~ in both 

4 ~ 3 ~ ~ 3 0  C8u.8- (1933) n0t.d UW* wm and adults of 2 s  - ~ t h e S i a w e r ~ f 9 0 f  thelpZaatzMmr 

t;bs weata#r Iierpef Paw m Bbs mp rrna isrrs-ti- kMx&e$d%u & 

Unm (1999) ob ~ $ ~ y ~ o P t ; n e  

hif08Wtim 0% g o  Bsera &ZmBriablY W02W.t h mStm 

IilbmW m@ floe wm enlay Slooasd e3 iaed exmma 

brrsaPJt oae ~~~t rrsin* 

~ ~ a f m t o  (19561 tamti $ha$ lQpt danusftg opti- 

8 

8Xlpgd.y gllm3dIm ?:.,'il- O f  %h@ horst 

*t, wm erc%&a& ~ ~ B t C x l  Cpm t o  

Bhs effeaO of prod the la~tc#pofi- 

erffwt we@ goUmw3 by 

of fp3ulrrae mb3sclt to tdmm c m ~ U 8 i ~ r  isiyeke 

(1961) itsum3 hhat bhe * form of  y. wrxro adl~tet~ 

@V@ 2%- tO ~~A~ eB.toTB6, ~~~~~ 
f;bo faetope, tYlhem 





9aOhtr 0% wppm' pw&lenfe% 

QP h O p P  bC#%Xt& B- 

0 6 a U  h m bate)  mtr5tlrmwl &~tmtrw 

x l u ~ ~ t ~ ~  de-*tM hoeW inhtlbitts #la eroareBlosr 

effect of  tPre hwkd BUBlae&m&m would tedzd 60 die&p%a%e 

wim tihe Umt*a o w @ a a e *  

Leaf  m& plant hspptm rr tsQozl; mhts in the 

mfm of Pinres d$58168e0 oP E&W. fn the tmmy ~ a p r t ;  

a. th I $ W L O ~ ~ ~  z a t * ~ ~  c 19721 tr UB* 

d 2 - w ~  %-fit& bx ltbsS Pnrd -6 W ~ Z ~ M  i~ 
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5. H u J ~  b W a  

6 .  T tory y a k  

7. w 

U. ~m#34i#y stunt 

*?el leaf 9' 



t b  nyt3gu3 a d t r l t o  of 

hb- ( 1973) me,QCPdetd 

em a 43x3 &ya&&a of 

W y  &adkwi We 

%~\Jw l(l:gif3j m p m e  a m a  b q ~  

( Z i g t ~ t ~ j  w Q i ~ o i t t & ~ g ~  02 t b  ~ y t p g b ~  ~f bT'OUPI pbt3t 

ElOj#e%%3 43niI hl I a w  
fi a. I[fY'i9) 0bSarPM 

ZQm*o a%i dUP(td3 02 

I& c~$ae.), 

. . ' o ~ W j ;  &, ( 1979 3 8t~Urscl #$XI t9LolLog a atf an 

of 

cdxqalew tbi Ufe ctycz5o oa andl ns-;w3, utqw 
t. f3g La 1' g* &,a 

'hdes o m 6 U t ; l ~  the ~ J a Q o r  prey rat io  of $84 warcr 

f& .tia aaat~o l  g* 







151 to 305, Q bsiag 234. 3 s  r(tYlhCJ gm!%o8 ~ r i e 8  

hrom 10 t o  28 dayas hWUba%io~1 ~ I o d  18 8.1 dw8, " E  btm 

during thaa e l y  bsuPd9 of %he day, IGymphal period W e s a  fraar 

2 t o  3 dq?a, 2 t o  4 dayra, 2 to 4 dwrr crad 2 Bo 4 daae for 9- 

ffret, moospb, U r C t  and fourth betare ~arrrmive ly ,  

-&a. ~tm) smrld that hL@m XsPs la  of water in 

riae fields t% oaOaaPQive f o  the multfpUeatloa of bmm p l a *  

hopper. % x b i q  the, fisU imme8Satel.y the inttial 

o b ~ t i a o  of the peati md WstaLxtlng izriC5aQim lollrrly t o  

field aapwftiy r ~ e g  tnhrblt the dbiplioatlosz of g. 

%he yoeaib3.e emergenee of fhas fnaeot aa e mwim 

Rdr g;L. (19~30) f~oorded two ppbtS5aa  wake of 

brtm plant hoppar Sn paddy W t a  of P I : u B ~ ,  najor pgak 

d u r b g  J m ~ ~  a a HlLMul ane durPng Ilugpls%lg.eptm 

far mcmd camp, Corrs2el;toln atndliesr mmmled thtr* tiha 







vkren not an lam. 

(iii) 10 i s  rwk4 o f  f m  ma aet alw @ti sarrm 

crtrcmku- rln. 

(F&g.l[)r h ~lgiimstmr m a  made tJ1W er wide 

apeiaaan tubel, &OW via a rub- WI& 

a o l h  bsjo w%r of t&W~t  0.5 . Both aubee were bClDt art  right eagb61re Qla, 

eraS btWBT'b& &@= $&# otfrart. -8 3-t %h 

txmk wi@k ta3et an4 izm.%&e ?ihe tub@ oopaped by 010th tmrlt s 

t o ~ s t ; b a a r ~ .  By out 

tthe dr  t3uw& rubber the bncseots m i k d  be &awn 

fxrto CSLa wsde tube Umugb the otbm frora a e w ~ ~ i q  

sPla of lihe tub43 

llletafne %M isMs3etrtit Irz 818-w~. 

1 .2.e. r A s W y  of pger &mat 7.5 aan r 3.75 aa 

BUP B i t e  TW 

etrfy t e  M X ~ J  very li&@atly an4 trhe outrg;r edger 

09 10 i c j i  aufsa, '20 f t t a  pchttiacl md a mitt 

oQs?xm* 1965). 

I&&. t 2Mt~e %nohrrf% 10:* K a I ,  

M e u o  mi&, w i d  f!b@bZn, w?bOfJFyr01* dJldes* 0-m, 



FIG. 1. A S P I R A T O R .  

FIG. I I .  HAND NET 

FIG.1II. HEAD MEASURMENTS, 



In 0&er t o  JL~Z;  tyr id- absut +Jw ~mpibtPc~n f l u c O = t i u  sf 

%f ffemflt €dvp%i@t3, fhwd mEw#r 9k" &W4&3- t ~ k 0 n  #M 

mm fleU for evaqy we&. T m  BtirOke~) dmg m e  f;lsm'ia? 

'IrrW3.3 eam?ied out Ecnr tfre firfat WBIJ~. 

dirptcbiarre wm 

m - w s  

~~ am he&& of a @ ~ i r & t 0 ~  wid &&gna to ux3 ~ ~ ~ ' U O S L ~ S ~ P T J ~ .  

2.2. 

In We hbom5ory W m@4%%.6o~ i . ~  k M  wQ'els. 

Wtttm & Q w u ~ ~  U a t  ~ K W  Q  MOW. the i.~m11wte 

mmtm%@d qP1 t b  W t % a  CS ata ~sp%=tor~  the d t h  



W W &  an b b  gaper &rip SB o;PITL~cs~~ W am14 alrcmb 

w3nWwt af Mith ?am &lmimc& and 8iarcralara- 

ti m. 

s p i  wul4 be M W  By put- Webs in 

apemior3 k f l w  pmQ by 

wkd& $he aceaas f l u i d  i r s  @qt#3=d at 

tubs padded 

with dierors of wh%W bUtkh& gapes. 

vSU, d r i a  43 f~eejla in a 

a h9 =tit bu3.b fifdp 24 Wum. T u g  heb;md $0 

keep tho aopm&mxm %W fma d at-t;a& tW*~csut %he 

s t a y ,  CoXLmti fma errrcth fiat&& 160r aaoti tisrsi: uere 

J.n Bcxaofnt&Ac= Mr?r3a $a wPtScb iDE t a m  

papp atz%p m&cM in fa 

vi&s to w ekfwtlw 

as.! the I ~ € ! S ~ ~ W ? ~ L I +  

2.4. 

M%ar eo;lpaet- o a l l s e t i w ,  Lnssat;o via 

we# aoUwtsd itn @a& week 

no4isB, sexes -I-bed esmh a~ai@r;.a ~ 8 6 3 * ~ &  

PEZ1psrat8 h&~~3t,tlS,6 tda. ?3%%a36 ~ d . 9  w e  E I ~ F ~ ~ Q  

-0 m b t l m  63St;a -0 n ~ t e d e  FW 

bmtw fma dab vw?a mw- fbs 4&Qai&38 k.rti.,Jdlere. 



wsre lmda, for bsm8g QL tha mtlm&mtlm. 

T- ~ a t x t o u Q b t a e r a a e o ~ b y  of 
aB&mwW mi **ordinaye?vm=ba8-.  A t t b  

daasrtipuIlnboZ -we 

M a p l l s r  Qg 41 f,ur;4.ng "a a x *  vim 
9%~ m p e C -  #~lb 8bwk tO Wa ~~ gain* wibb the sbm 

a~,m w ~ ~ h e r ~ 1 ~ ~ ~ ~ ( 5 0 i m ~ o l i a ~ b ; ~ t t i p  

WB "PP1Se & Q W M ~  o f  e 

u m  dc#51019s;/p um2"IS foaP $ 4 ~  an of BJ1 dl- 

-a e p a i t a r c o * ~ B g # e a - r t o p ~  

aQrd5fm* 12 iteealreb a m  @'msO Q 

lbam&llUCfs-ra= r - 
' a r  

4Ba 

ezxl b j w -  to 3* a m  8 m q-tiw 

Yrsl wXUbjlm llLd 

f o r ~ a ~ ~ ) t r , e ~ ~ " ? w e . ,  g e j b a r W m p a 0 ~ M  

2- OMS I a s w a m B  w M3uar3exl fu e 

nakwurcrum of 4am &m?QD* kM;lsbesBlnra -- QL ~~ tw mil.ad l f t 8 u W w  

wm W s mtrgt b W  m- gCrMW eDo8foi0 mid* 



n f M ~  tmaRmt- $0 4!trA* 

orrr;tridy b&& ~ ~ n g  &&el we%&@ m i d  w%tb a t ~ ~ f l o  of 

rsroia i"u&an. l@ urs rataBboa it %ma faudf wmt thtt nl3rerli 

ooufd Be mWs&, atamag q . r u i e a  ptwt of %he . All Bbrsm aonZd bas tmawteb ia elma$ 

Um t o  fli%een abuBals. '-.'brm v8U staima, the epealtwo uas 

m e f e  to t u m ~  mwity b W  am- aa?bul-sylol 

(48rbOU~ aaSd d  sol t;b& in fha =ti6 of IS>). ~ ~ ~ g 2 e % e  

wlrare f6- $0 h MWilmrahetr b ebL8 v L # ~  fLW3 

to ten &utes. 

~~ij886tfm done W i c # e ,  a gte7~eoeaopic bLnocru;lar 

Bl01?6@oope0 5.'c)r Qi~ee3ctiw on$ Um ge%liknlrba, the c~lemraB 

inW t f  of cxaada 

bQlm 003 the s u e *  The @miQlab oapma&s wm gmtl,y ~ e : m e t M  

w 0% a5.m 4fi~&I@@. 3;~~ing 

tau.@ euap&a are d outward 

?#Awe lac3mi- tba pypfe* U.awyo@* WxFe ww 4aikaah t o  mow 

cmzaing Icpr of par%@ dlmtn& ~ ~ t i a t l  cw3L 

Bemdw. i*j,of~o;p ~tserrg %a Wie oentra of  tb@ o&a 

. ]In mer w &XP@PP- 09 pygoi+ew 

ossnrsPts of wM3 

of .t.ibe,&q*fer. m m l r s m r e ; U p  



294.0. 

of pempWraI H e ~ a  (1977) point& sub tbst rars-te, 

'I,O@' 2.0, ess a49wtipss wed foS &peu!ifAo e a p 8 ~ ~ t i w  

end %rs ha43 gtve2l tw 

'e =%ha3 ( V e % n a m ,  1978). Bsi m$to of the 

r3H,-eet I j l C m *  birg?wme (E ,Q) t o  ?2# p a %  eet lmfimmtcil 

( t i )  ~&=F;O$G ~ & w  e n d ,  tgg43), 2w mteo of t b  eiaorteat 

int diateaoe (3.05 t o  W3Q of' the I-e& dud8 

of W @ye ( 3 )  ae 8arm i'mm %M %'tip (40 ~ ; l o c & )  of %he 

b e d .  i',B i e  D/d C 3&imzwt), t;har rortio of tba shortor eye 

axis <dl to %ha p b a e t i  qye &a (21 .*?ma tihe tlfr38d wgect. 

In P~QW of WLS if; a d d e d  ta  atu3;g =PO w Leg8 t b  

~mae ts for %b tiel sf sfloieo d 

sa@lPers h 3  "Whe m g m  P;IL?dm st"aIy* %3%mmr =mmtra l&fm 

Wea fn rr aU&tly BiPSsresrrt way fa do d w i ~  rae &m 

lin &he $'f-3 HIE. ~WU 18 BU@I~XJT 4lf'f-t Pron 

abasre. The &xm&e becm hWod"et~04 fox %he sake o f  eaqy 

~ ~ n i l a t 1 0 k z .  



2.5. WteJcrr 
2.5.% 8 'Ehr @.lc~fuf i&y *Ud&Bd lEOf 

rU detail. by mima of h,lgb fmgnlftabtion oargarnd ekrro-• 

fkeuing8 w e  adis by the uthac w i t h  ttm help of rp mfr- 

-1fkrrrtlanrr @re given repssate&y nerrt .eorh figure. nbe 

w o n  the 8- of t h  figus08 8huwo tRs amah. A l l  linw 







idanbff id  W@ hislp o f  ths key m s d  by VfrQk-th 

(1983) eDdi Wet of by mpnwm dth the &derrr.t,ifigd 

#peaiman srtro5- fia tibe m w t m s  o f  C o W e  of HorGfau],tu~8. 

The CaolomrrnOiaaa a geblft-o nhnraaterro of these 

we're  #3t*i&, 

(Fig* fV) 

$ 8  ~froto-lmltd end dLsfoldom#el o m e r a  nntsa 

wia a sijrnln 1- #pine tgod four emall- apLnaa ZBte#?slly, 

#rof8e3?isOe rsetae t ! m m a r w  loostad* 

r 'P' bhapeb ttith sfflre arlose t o  semoh other, 

8 I nOerakil BIPOB~M etir8i&hbe e3.mgste whCh apex 

0 b U q ~ 2 $  -8ir~. 

~ h ~ s l  a e ~ l d d  ~Q;BWW. -81 20-0- 4 t h  fim 

of a-8 LOMB##~ b ther rP;L&bb of dm ntYaPte 6- 



em wel l  eggarateb, &&t or Zerra mneOriatard in ai84le 

in veat;klil view* 

14a.tierriala e a e d  a S.wwal excrmplea fkoa t.'&mruatlzy, l'attambi , 
Kole and t'attlkkR11e 

1 2 nemttsttiq niarouiotus ( S t a l )  

C 0 l ~ ~ O n .  

ESLer Vertex with ?nw@aal m b m w ~  blieQk band., 

pl~motm with anterior masghal bSrraPt band, dLsvue w i t h  baeal 

and inner m e 3 ~ g i n a l  bbc& bzuPBa. Wge d f a d l  apod tm&b& 

o h m &  stnture~ aflrral third of t a  bbdk* 

Feda:  "Ja with rcsrginal #tAbmmgbml b W  

bmda, pawnotun w i t h  anterior mau~gLnal blrrok band, u 3 . f ~ ~  with 

baesl inner ~WW~~JUBJ. black Baade, d i d  lJs69sr s p L 4  

third of tegaen b283k. 

( T i g *  V) 

Metodormil OQIP.~ swnUad Ylth a 

long epbe and Pour eamU.81~ epiacr)~ b t e - 8  4fsto-mmtral 

oonrer d.th a stas31 lobe, 

Sabge~&terl ~ h t e a l  Short tsian@&w, animfi8tis eelbas 

not 
s 'P' shsw with emm/dZOeO t o  clacrb om!?&. 







1ongitubW earhw w i t h  eight I#rlr@ o f  oloeaEg looaterd spins8 

A p a r t  f"sofiz tbse two aBsofes, of 13ex&hg@3ttPx, foar 

egeoimsrrs  belmgtng Go the saw were obtained b.ut whose 

~upemms identi ty  ie i i a a t i m .  A d w l d  ~m~wrseim 

of these 63peui mena3 vsre not pa~r(~ikZa, fop w@nt of maffl~iant 

ugcwim8nB. 

OF t&=e .by0 rsrs raalee and two are f d e s l .  P s r h s p  

~ h g ~  msg be hybrfdim op#imna. Co%-tlr#i aa8 geWmUa 

> 
m a  Vertitsx dm prar- erna # b l n w ~  

blauk bag8, PrOmtuig w%th a iina bbmk barns, ~ t e l 1 ~  withoub 

A p i a  W X ~  of tm b W *  inn- of 0- 

 at bllarik, dim& rsgot doe% no% Wmeh dmal mature. 

-(FU. 'w 
- f e w 8  DLrartHoree i l  oommr rourd w%$h 1- s w e  

srpd thrm d l  spinet4 S t r t d y ,  4 1 s ~ t P a l  uornar with a 

W l ~ b e e  

r Short, triangular$ -szfswiate 

sew @ulxww. 

'Y' aha&@ \ s a a  6Wfu nst doe@ t o  srerah 



other. 

Parameme: Internal prooersa straight, elongate, apical  

margin convex, 

Aedeaaue: Apex of aedeagus shaft wider than the 

immediately preceedirig part in lateral view; dorsal longi- 

tudinal cariaae with si x pairs of apifzea, ffrst four #pinee 

c lose ly  located and apical  two well separated. 

Material8 examizledt One epecimen from Mannuthy 

Specimen Wo.2. (Male) 

Colouration: Vertex with narginal and a u b m a r w  black 

banda. Anterior margin o f  jp?onotum with u pale bLank band; 

basal and inner rnargin of  c l a w  wlaurlesa ,  tegmen entirely 

green without diacal  spot. 

Male aenitalia ( F i g .  VII) 

P~aofert Disto-dorsal oorner round with a long spine, 

diato-vmtral  corner slightly pointed, disto-lateral spines 

three f n nwnber . 
Sub~en i ta l  ~lates : Triangular, -.mi aeriate setae 

mmasginal. 

Basal plates 'Y' shaped, arms co-g close t o  each 

0 t h ~ .  

Paramere t I n t e m s l  procesa etraight . 
Asdeaaugt EKtpeple apex of ahaft as wide ae immsdf ately 

preceeding part w b n  viewed LateTally, dorsal l-tudiw 







Colourati on: 
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FIG. V I I I  . Zect 'P~h d o ~ s a t c S  (Mots)  
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teeth, one an the lef t  side, other an the ventral border. 

Anal aemeantt C o U  l ike ,  two lorag apinuous prooees, enal 

style abort oblong. 

Msterisla examLned t Sw8ra3. epeoimene from Kole, Manmxthy 

and Patt ikhd.  

2.3. Mtutimre p m w  (Diert.) 

Colourat i on 

W e t  Vertex, pro and meeanotaf. diraee yellow, lateral - 
field of pro and inesanata b r o w a h  f'umouat frona eud genm 

deep brown, body beneath deep b s m ;  tegmlna d h y ~ e ,  an 

upper claval atreek becoming; rnai~~ubr at clacPal apex, a 

transverse U e a r  dltscal spot beyond middle, a aub aptoal 

marginal Wfuaim oantinued alocng veins to apical margin 

leaving hyaline msrghal spot8 in We ceuer. 

Fenales Similar to male in colourstion. 

l4ale mnitalia (Fig. =I) 

&gofer a %anger than brod, diaphrgm pro8~s8  into a 

doremedian coniod pro3ectim with two Lon& tudind 

thiakenLngs forming a aub-tri- area having nwmrtws 

mirrute teeth. 

Para~~eret Short, broad at btme, medially narrow, 

broadened t o w d e  apex, w i t h  the outer angle produoed b t o  a 

narrow plongation. 



FIG. XII . ~ ~ C L ~ L ( ~ ( . W L I J  p u & a n u 6 ( ~ i & . ) .  
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I FIG, > < i l l .  POPULATION F L U C T U A T I O ~ J S  OF L E A F  A N D  P L A N T  HOPPERS AT PATTAMBI 





FIG. XIV. P O p U L p . T l O N  FLUCTUATIONS OF- LEAF A N D  PLANT H O P P E R S  AT KOLE(WICHUR>, 
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FIG.  XV.  P O P U L A T I O N  F L U C T U A T I O N S  OF LEAF AND PLANTHOPPERS AT 
MANNUTHY. 
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FLG. XVI  . POPULATlON FLUCTUATIONS OF L E A F  A N D  P L A N T  HOPPERS AT 
PATTI KKAD.  
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