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1 . 

~inc tl1o st.:Jncr oZ 1~~~-1913 an · titrOU£( .. tl o uintcr 

of 1953, ::1 o·,,.~l"tu.nity · c o.ff~rc of invcsti; ti11..., e rt in 

.... s~c ";:3 of tho ! n:-cc·t c. c. )lo~;Y of· c .c <;i ,rut orcba....~e of tt~cJ 

ELsu<.:ru Capo Provinco, oel ·~ __ t-.e•.:..,icn \ . ~ !51VY"1 ..,o 

socu~1ng l creE\ collections of the i ., ·cC!ts dur1.1I; t he- noronl 

.f\c::!i~ .~.oi,_,n ro :r · e c rriod cut in tho .... "'ld y . ver nlloy. 

,;-?O:d theso 1 t oro tms .lr on obt.-11.-. somo ln.for~tion ro.u~u·t.­

inc t ~o co:-,..,lold.ties or t:"c 1r..~cc ... cor. ·nitit'::i. of t.~e ore!l·;.ruc " 

Jhieh l e GU. nlomeuttlry to tiHJ ·mr · Of tLo inve-st! ·tore lJhc 

.. ~~vo been active in t!li fiolJ in t e ~~~t. 

Iv is r .. ocomincr ooro appot>ont to the ro ~cors of ac:ri­

c .. .J. ttu· 1 .. c-..ucts th :t a :A'"ull . .J..o rlo ~c o ... " tho eo..vt ·<;ion~ 

unuor ~ich pest ::. ceioe 11\~r und t .. ri~·c 1. nature is 

or:.;rmt.i:.U. , if o.ttc:;pt" .t ~ oi:t" c r..c.rol <~·c. to oo :..,. o . lonz 

... Ltollieont 11not.. .a.'llc :encrcl ::!'"'1ri t or coor.ora ,; .. 01~ u ich 

hu:;; b. n found to c:.:ist it. co 'JI-! .r .rm~r~ of ... :w E.~storr 

G.<.~ \:] aurin; tnic inVO!..tigai ion, i :: a mor.t h a rwoni.ll: ~1-:r,.n. 

s ,o1ntcd ot.t 1 t or 1n t l.n ot"lc, the inr..cct is !JO iL~111~ tc­

ly )()un up uitL its anv·i:>on::u<m~, tL~"t t o un orstruld t he 

in•· act, it is G!1sonti· .1 to h vc .1. "horot!t;h l .. no·.rl gc o · tl':o 

e~vironmcn~ , .;O .h bio de an 1 T'..O :..- Jiotie. 

It 1. o 'Vi th the • o c t Ln"' n l.i \i i.ile ~ll~ 1• t uo ... d, od to 

our lmo .l<h. cc o!: tho tio~lc onvlro:2: .cnt o_ N. t ~ .... cifls that 



... 

I1 c.1o &u~tcrl\ G~:,o 1 _•ovince, uhilo on:::. v~~rioti(~S of 

citrus · tY lc .... row, pi""o-:uctlon of c.. i t-r-u.: I .. ruit.. fo.r co .. 1or-

ob joct J0il1g t:lO exnort of f i no ( i.;,aJ.i vY f ru.lt ~0 I Ul'O o. 

The s ec1es of ci trtw 11 ie .. • <' covcrc~ JJY "t. .. nt tor •.n t iz 

Tile l ctll n 

.. 10 \lrapcr ., d t 

The Or~n;o 

"ttc- v r i c"tlos of' the l ast- nam • • .ecioc orr· inclUCli , 

nanely , ~o~''e 'Vuenci· ' at:d t .o Tavol .• 



Insoet ·.w"!:c collcevc~ y u o.:..:r! e y of cth!) n, t:o 

cb~ i c o~' ....r..y nt: bein.g o \On ,ont on t b.o cor:t 1 ~..io.r..a t t: o 

t =:10 or coll ctivn nu ~ tLo use t o vLiC:1 .. ~-O o.::u~crial \!:. c to 

bo 

, .... .. 

in tic ~olloJin~ pa~cs i s 

e1t ru:J ore: "rds y thio r. .t;.t!.o ! o .nc \,.unctuys Hivoi' Citr-ue 

The c o ·o 0~ · "' 1." ··- ·on i"'' tl· .. •· ' "" -'- J.. c...... "' ...J . • .. "-- v \,.4.,..,1_.;- 1n ost o~ ~l o 

1 .. u !' ci tru!;- grouinc oa~ o. the . or! • a~l 

eve.. c 

\; c ..;1!' of t o o be tro:1tc .. 

~over a l arge r n· . ., , ro IMH ;.. shoe s l .. c u.V.l. ... l 'l le fo:- t.co 



~.~: o . .;.,L of 1 ')n•" 1.: ... .; ")O rolo.:; m:d tl:o eel ca ·c tuok .::..n 

to1-mr~s t: c centre.: of t:t c t!. ... C(; ,j() mru~o t :1e "olo n!'l s c-

'~oor u · possi le. 

ho 

top of ..;' true .!1 1 ... !J cireL .. l! or 111co .1 t l "toe vi~cst urt 

.10!! thcso tuo 

ccn J to 00 'l rU.ie 1 to :t•ond off C...!.:."'Ci! :y :.'r o : clrtrts. The 

ta 

~ - ·o . :!.stnnco cv-: r. t. r.: top or tl·e 

~:rc--1..; .:! r<.!a· · off u.il"cctly ··ro 1 '1 r: i! ..... c on ·l;l.o ... cur ·u choct , 

thone . r:-1 s 10 ~ nr i~ lie tions of · hfJ dis ru ce i~rom the 

It ic onsnrc 

th .... t t L: erO"!! !n ... t tl o t-Qp ~f t:.c cro ._ c ~ t .c t.roc- v1or.. 

The ope ·ations aro inv r _ably 

c r r i ad ou.t at !"'..ici.t , r:tainlJ to avoid pbytoci dal. ~ctio 7 

tho 

~tr. :fori:.. ()_ :.y roc)' .. r.11c ncie! .1.1 J!. nt arc ~.v 1lub1Go 

U'lhy ~ous i 7 rc._.y ~ie u. ... J.r ooy be '!.!.0 (; !n t!!L er t ho t~nt iL 

2-iq .1 _c. ' ' 
uhcn ~t r ·1-..ly vo t1.!.1zes to ~ive a eas; or, 

C~lc1 ... 1 c., nido ·o' o!" . y bo blum! in. J .1i.:... '"'0 .-:lor is 

~:no.m _ ~onr.torc1.tlly as 'Cy t,o ~c.n ' . 

~ivon off rule& n ·~otrJcry .·cc1JuC! is loft . .Eo.cll trao i L treat-

cd ;:or oono t .drty- .. :ive ..,. uuto-c , ::1.f ;o:r .., .. i cL t:"o c .. v.'lo is 

- :.t . ~ . 



a" a t 1rnc , ao t'h· t one t !!1 or .torkol'5 . ovos alone the rO\fs · 

ti: "'O~~i~cs t .t"ic t... "'s fron oco r.:;· t•.> t .. o nc::rt , ~d 1 t .fo11o ·o 1. 

by .l zoconr! \.09.0 ti.ic:l tJtou t l .. o nr ~Ct.SGl'Y 

~1) "'11us ~ e cJrroct don::· .. Jor of l'umigtmt .. 

. on .:!Ollec· io""' ot in~c~r; vo .... ~ to b __ Jo, pl:-~.stic 

she~t , (ot· a c.o.~..cr! 1 frc u tly u~0(1 in t: c a; !lt:.J. .. ctut·c o • 

rninco:!tb) \o•Orl 'JlOCC " . or tho vr#• :: to . C f'umir:a.tc~: a;·ior 

in pocitior. . 

killed 

c.!Il bG rc:. :ovod rt h c '~0 ~ l ::~• .J::cn intc cont:2.1~* 'r. _ o 

cont inaro .. y thon be t ~on to t l.e l nbor:.Ltory for -ci c ~ortin!~ 

of" t ... o co ... c;._ .. s fr t.'lo debris ' Ln £' 1~ ru~tllcr ;:j .uay of 

.... , ... c CtLtC • .:..lis r api d tr !'!Of a o... .n ee!~oo~ :tro.:1 ·he 

l ... £.~ic s l'uots to tho cot:. i norc i~ :rsi" lo orlne to the 

scooth c;,t.1"face or t; cu. ... erial , ~t.e~' 1 ~ a. ,:r.o t advantt·.~o .:lfi 

han •. - 1 .. i!lC of tlu i ~ c ,.c f'ro::1 any othor ty· c o_ a:1tc..~iP..J. 

as~ ... c 

:it c..ct;1 em: be brC"Jl. ·nt .:nt o t~c i ;.;.A."" '' Ct i .... tC'l.y :;;"lc c. wva:;: f'l - ..1-

~ating to .. l- ~ • been r ovoo and tho in:..oc~.,!J Gh 1c n 1 to the 

.r ..; eov ) 1!0 . t ... olO\t one:' 4 troe. 

qu.·U"t er of t.'IJ.c .. roo belov .;:1o t roo4 

ov:tne to t · c pol:dory ro~idu l oft by ::yu:1.o ·u.c · , 1 t ~~ c 

only ross.: .lc to m!!l:e col:l~ct!ot.o :rroo t.:·~c3 1\...;.i ~ t d \1;:. ~"1 



6. 

'Zli:J !!! t! od of collecting is !!1l cxc l l cHt. cn.a , .w:~:ing 

nl e: :.telA at tl..len so:1o ~ltv·:.•(. o ... · · ,.1ysica. o=::certion i s r~quil'-

o 1 n .. ur t r:~tl.er t!lnl nnnt conditiono cro.:1tc,: 11 elou 1a 

Pni t 

... rae 3 er t!tc eus , in - dutt- froo af~ ..... on ~c.re 0 ze~ t o hAve 

n ~lichtly ctlt!1.Uo t1!i£! cr z~ on !!lo;'l "'r~ti:tn in the: 01 crP~ _s, 

\l.lich 1~ rtlUler ~ -r,,r1cing COP"'id rinr. tho ~cu to;-::1~1 ty of 

the gas. 

b) "1.10 _ o t .od r;i v .r; n ~Ul :r c:! ntly lnr . e nuo • r o_' 

i.n::oc...:s in short ~ri 

cii v i t'!.al tr cc ant or!! ...a.r~ s. 

c) c: tr-..;o is pro ·ortioncl to icc 

to tho 

~...::1e o~:rec of in '.;cn~d ty. 

.!ll.Y o · .:cr c.oJ.lC':e ·ioJ me tho , :y WJ.ry in c !'.t"1aiunc 

UOI -n , t.i.C 1!14.U'na! .. .l .C o ::. ' ic r~'-....UC." to tl·c r.ini:ilJJ by tho !!t 

1'his mctho , m~ tl:e 

coll<H:tion from · ·y ~ ·C~c . lth insocts in n:.. :Cicicr;:;l..,- l ar ·e 

!il.nbcro so t'l"t comp.!!?ls.r:! .. S: ct"JOcl~ • ci r; are · o~o._:~l , 

Co1l ~- ' ••• 



'} .. 

1 t r a t a, ?lei 1ation C.V" ... de Q . 
t fi nt c1 ·· t , 0 ~u. to of 

0 t ininG oo~p ao t 

rn 1n i .... -·4-· t at it } ccr · in • y 

co riv nt on t. 0 b () cuch eoll et1on'" t .. 

uc 0 t r ... ·t -
... 

i ~ t t fmly 

1 of" tt·a tr - e l . 0 tin 0 
.. , -

~ .. 1 .; :lt ll,. h ,, th r{: is e~,. l. 0 r -

.. c c to oid L~ 0 t D ... 

~ c .... of' t. I 1 ve ilr .. ... J~"'ult .., 

~.0 0 t n or nyli ht c 11 ~t .n ie . 11 ivo 

c ctly c c:oll 

t c 1n l1. I ·l! t 

c o.f It is 1 c h c l"t !.in ae1o. 

0 it tl -.. 0 .y 

l urin.; o 

1 · ,, tho 

int iv ~ V .l_ . t 

l ~ • Y .. m -

at1o~ .. t . (tl.lS t. 

) 0 t 0 v1 .. t ~ c t:;. o o.r 

c 1:! o~tion, a.Y).. ::..~ ozy no o ir: \.. .. rcc. fit. nl" .. 

(J \1t th t c no tho an ot .or o,:;t1.u•na1 

ct .• ·--

• .10 a·· 



out ( e ··t.. ry to ....r .. J ··-'O?.l _ ( u ~rPo:; · .. :o 

Y UG11 

h ve JQCn o: t of t .. e troas fcc .:.!1 at ·.; f.!.o TC'!'S ot;' ~rc s , 

o::- cro n, ;uc 

~:.oi ' ot: or tc .... ::v:Lticc ..!1:lY be ~ch _.ore. 1 c.:c ; J..y conr. etcd 

r!." ::. ... c c1tT'UD s t Ql;l!iclvoo • .. \.ta. ... 

C ) 'i' 0 f et t ome s ("i .... ......... of 1nr e..;~ !In tct U!'O 

::oc<1st t t o thQ to:l' ... c':.i .u nf hY r ocy n1c .ci .... ~ 
~ I ~ ... .. 

!"(.$. J. v n t h i.r not f::Ll.linc £ro thu ~roc .. , or to /lair do in,; 

so i '1 rc t ce ~ Lu:tb .r~ , tLu,., r,ivi r:z a 1' 1 ~o oi: 

tob se ") rtic-

t beotlaB 

. ,. 

u i t ·~tho f or . :.l . ·O. ' !. ~ •.ur, 1 cnvi r"" t n t ln ::;... ~ 

t ... lr lns et .rru.l::\~io: !s 

cidcc t · 

) t i vc coll~ctior, ccLt.:.o., c . do t d lnitc 

t ime i r. .;. !' ... - u .r; fro· the s~ a .... _·{:~ ' !' '*11(' n 

vi r•tu 1:... c .. ro .. EK. a ...21 . ·!o -· 

f ; It 1 r v r t l~l· co 

t f'C · o :l.cn t ho ... . . 
"r~n" l.C lnec 

.1 .t ~€..' 

cs· 1 .,;c ~ c::.o .1.:, . ·:l. · .. v~1~ .·"q~, · O\: v. r , t e ;c t o 



rj muc· of 11e rorlr Clone i!'l ~I.e 

r:~.cntioned , w'"'ld tu ob ·!. _.iving c:u.ter..t. 1 .i''or la...or .... tC'l'Y 

two-1 ! -

2 .. · . .n .l) 1r,c1.'H ')' "' • .. ,. ~i· «"! . 
.. ..... ~- ~ ~ - .. .... _ ..J:J'_...~ 

r .tor.- c:•f tho va r i Ol:.r. G ·~· ... ie .. ., Cocc1,.c 

r t icul rly t ti.c 

Coocine111dao 

ot! .. er .. :-olC") ··tcr . und ·1ouro tor wor e e n."'ily t ·en in t . :i 

.. ~- zi.; r-, ~ f ro ::o.er..t , 'Jor to b ~ br :~.s .... or ;;y t . is 

~ ... ho !: .; .Js , ·-'t•u ... , · ! · 1~ · vc::: 

. S ttS 
..., 

- J.: ..... 

lPc ... ~ :.:1 · t h n -.. i r.l t;o o.., . . ) · . .:i.! .~ ~ • !l ~;JJ {'. ·(· of t .o in£>cct 

f.1 .no c.· a tre e . :::_cc t.: .C' ..:.!l!' <JCt V'ilZ i r. ~he .:.w t .ho:ro -~ ..... , 
y of tc1li~l \mc:-t t:er :1. ; c .. ..... 

'· • .:'G ::::1 t.G lu --os, 

- ....,•,. .... ~· ~ 
># .. 



lO. 

""he awe e .Jing dis i:urbed the innects 

into c t i v tty .nd :f l i .ht, or cr usE' t'hun to l o.:e th£ir i'oot­

h·}l d and fail into t h o nGt, i th the"' rc ~ • .J.l t t !'!&.t no id.ea of 

t .·c 1n""'ec t s ' He ti vi ty p ri1, -r to c .,llection c .. uld be .:>bt; i ned. 

,.., his '!let tt.)d g: ve •' gc-, id e ·,ll ection of tt1o.le species which 

·.e!'e vis it i.ng the 1 vos f or tne f>i.H' 1) ... se oi' t::1 r. 1 , ~g t. · .e honey­

de . ec x>c t cd by i nnct..s , s n.a aauall.Y the n:ore active :liJecics 

wor e t 1 ken. 

4 . ~~ollf:ct 1 on .1f I nft')sted io rui t from t he 't' r ees . 

ri'hi a ~thod w 8 u_ •• ed t o ~J'bt in .. .ate ria l -Ji t~hc ! a lse 

~odling .-:oth (. rgy.r;n.·loce lc::tucotreto :/r.(~yr. ) rn.d ""' r•.r:>etid 

flies . ""he ia1 .. f st~u r rul t ru; picked. ttnd r ·Joved to the 

la.borf3 t ory, u. uall.r 1n br .JWn oopt?r b Ags, .t·. r the bree~~.. ing 

5. ~oll ct :l vn ')f Infent!'d 1 r~ti t fl~ :m the Gl' ·.lnd he low 

the 'l" r eos. 

1"his wr,~; the tnai .. rrtf' t h d em~~loy d t o ·:->b t ain th •· e in Jects 

: s soc1 ,.1 t ed with tht: fal l CJl fr,li t . 

t .J s t.t , .1 ~ ment this bs the ...1ue of a <u-mcl- h< 1r br· .ll!h, di pp~d 

i n leohv l , ~ s Jhen t.hc f r ,ii t h'l \.i. be~n lyi ng .Jn t.h g :ro t!nd 

the t's1;.ily :Utid-,1.~.. i d· CJ .. e -re liRble t o ~sc lC i nd. Erlt e r the 

s dl <n•ev i c c G ,.If,. h. .l ee hich tlley t tl.f"m. .t 1 "' eG h·•d uug . 

- 6. • •• 



11 . 

'Jer e. oh.;oi no • 

ivec; of :.;Le .hyr ~ •• 1.0 ~:cl'•._, , Psocc era, 

coall cetl c c nn<l t he l~rvac of 1 .:-.co-.r.l.n.;t; ~m<l l r y- •lr rl i.>cctle.::; . 

in ;-;> vit~ .. [l !!.ct, /ll. lil:e _.i ' _.t 1:.10 • ori ' :1' e·-, ·.re ;cod colloct~ on 

u n tho:.~ ... t JO"lr · l c t o obt.in ~- o· t:i:. ~tc of the do ' .. ·cc of 

t l" r.; 1. ·::r rtnt.lon ... .11!. :1 5 o.:-!c .. y · .d:.:.n. ~ o .. o . ~1-Ul ... ::rcd 

lvavo~ a:; :'.:m..Jo l f;:o.«. t.:lCh ,roe ; t: tO 1 o.1veo -rc:'c ~n~:m:. ~-11 

:;r:··'-tp:. of '.,''1:;.' ( c , one i't>o ::: ., ~· _., !·1 ;:1 c s co·_J.J ..;(. rc n. ' C~t , 0!!0 

f :>0 .. 1 J. nc~...iru · · t'10i .. ll t ' tl!l.J t,w tbir~ 1'l"C~l n J.ov rn.nch, .md 

l e· 'ltes vcro ta!·.:cn 1'1~0: a11 !)i \ 1.( $ 0 1' t .(' l.l"C,~ . I" !;ual.!.y t' is 

.:..'he lcaVC'S col l .ctcd we .. c pl . cc d i!.L a paper -~\ G· n y ct!•or 

1c:·o ·l'"'CCC.' in +'.n. 1- , , .~. "'Y -- .o> (..;,. •. u •• ....., L ......... , ' u.:: •. 

- lo .vcz ... 



1 • 

~ .. e ~t:~;c o~ llmtispidtt n..11d Chr ysopi dc \~C-o .. .,_c. o obt~inod 

y colle e t i..'lt; the l t.. ve::: on which 1;Jloy had he 11 \.1 JOsi ··oo. 



It in ·ell .o ci vl ~. atoooloeistn tha ,: t. 0 

in tho ou·.;c:r .-v"Jt of' v- 00 ... ann that 1n 

.i n tho ratma is to be ~x,oc~od. -'ho dctllilo of t"l c ffor-

1.;_ eolloe;t on by f\ .1, ... vlo.l. nn nttor pt v :J rmdo to ob­

tnJ.n c<llP-c.;ir ... Y!"" :rror. tr~cs 1n tho outer ro-n: o.u also fro:\ 

to.l:cu .i..'l the outorr.·.est ov1 the noxt group · as ;al .. on fro.. , 

~. so on . In '-~ J.s \.;,cy coll ct.on~ 

oont!! \/ere obtiJdned , !.d there : y . ce;::: idOI"€d Q eivo u 

c<;llc·ct10!! !i:( c · i .. f 1rly rcprcoont ·i vc of t· ~o orche.rd a.c 

n . ol . • 



-:r· - . 

ects coll et . u 10 ~ ·t into _ci.t ~ , fore ae 

o_"' ro: ~ i• co , o ch c . 1 t:; • · o CJD~.gnuto 

ori · n 

1 i c t.L'l , tha oeio~ . ·:t t ~... . a t or .o • 

ere l 

in tl c a· 

\TOI"lt. nth r ... ; o 1 

Y n 

ho 

Tl i o 

o et:o of t.o 

snc man !n tho .n· to . , .... r .~. :. t co .. loc-

ti · .. o.... • .. Ci . D. II 

1:. 0 0 .... o::s , (follouin!" 1 • ,. t Ldn . ' l ;.} . ~ w 

r -~ ·. ~tc bolou ·itl 1. r·.fO!'OUC .len 

... ci ..,. i~,h h vo ... ot con 1 .. tifi PC t1· ne ' 
.hoy ... 

y i) pl. c in tl .ir corr ct .. t.h 0 o. 

b rrn;i ti. #' u~ d n. c: -

l.J - n 
Ch 
OR 
Pii 
T 
DL 

PS 1 
~ 0 
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. (; .:>:: : ... G C 

T. o . uta 
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o! t~ . v r ..:.ous c 

'Lc 0 ...... , • 
.... ........ .. z. .. of t.ic . ·a.l:l ".Ul Oi' t e L !:te 

fcc ion; of . o ·v' I2c • 

~: • .::;r;. ·tal la ... ( .~· 

!j ' . !'7 .. 1~ 
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LJGALIT!li 8 Jl.t{D TR' - ~ l< ltOJf fi l CH 

- - ,, ,}~ ~ DATE LO.;ALITY v~ ·n~ TY I.H<CHA ';,'h T~'!<: ll·J. ll- '1' ~~"!' AL T RT..FS 
TREES ._>ra-t OR0HARD . Ji-

3/2/3~ .unla.na Val enoiaa A Al-A.8 :l 4/2/.3'~ ... ., unland VMlencias f.. A~-A12 12 

)/2/]3 ~r x-egs. ron Javels E Hl -B? 

l~l 21 
6/2/)7; ,.,. r ega r on Na vels B 6- 821 

3/"~/ '53 Sumwervi lle ,a~n pPfrui t a C l-~J 3 ;} 12 
1./~1 ·- ~ Summerville !.J r a.pel·rlti t ~ ..! 5-~ l'S ~ ~ ) ' 

3/3/J~ Dunbrodie Lemon.s 1J ' ·1- DS -
J ) 

... /"1)/ - -,. t 11.1nb rodie G:rapef'r it •.. !i!l-b) 

J 
' . ) .. .:!.. 

b/3/?."1 l,unbroaie Or o pef'rui t E J.9- I:l3 23 

8/3/53 Lunbrodi e a ra p\;frui t E .14-£23 

9/3/ )3 1J1.1nbrodi e iratJ :t' r ·J i t r .t- 1-F j :} 1,) 
l J/3/ ,; 1>\mbro<l i e Grai!efr ui t ) r.· G-~· 1-.; -

The collecti on from t ree r! tmb r .; ) '4Ui ,.r, 9l~c e(i i n a cont i ner which l a t er was 

broken in transit; this tree , thc refore t was not cvnni~orud f urther. 



1.f .• 

~- follo ;in! :tn.i·or. . ... 

o.rc:hnrdn. 

It ~1 d n tro te 1.1! t 'Thio ·on ' to.ra.1•dr tho 

c1 r ae tori .... tic of z.n.~ oi'.i.ci cy. mt.. Cv ... tr .:1 "'- c uot 

frco of t· C ... l: in~oot.~ . 

on n:_: ~' o,.. ··- .. ' 

":.~.c. l ay 

on a h:ll:..i c. 

Jindb .. ·oalt.., ~ 1 ""roundc tho 01 .! xd 
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h~~v!cst :i:. .. f c::. ~ntions o~ r ::e . . c vore :-:o !l .. Trcos o-

· w. rdt:: tl c ccl!t·~ of tLe or~t~ru-d !ere m..· .I· ct ..... ., ::.\, sr. a~. ·octo • 

f air ly h v7 crop. It w s lH:tlo prctoct · t·ro"'! the .r n 

-"l cons · s c of sovnn lon rov_, of' cos. Ir:rieat . r) • • 

bo.d b on .c· ".':t>icd Olit 3bol"tly before eolloctio!lS were do 

!t v :3 ver. ·cl:i ole ' C: of' s wv ol~ 

J.~toeted ~otl u:~ .. C"!lo C- 1c Wfi adjnccn.t to natLral ;Jl.J!. ..... , 

orcilrL 1 of valcnei Cl'Lill(;~~, and o. tbir to o. 

........... '1 ' ' 
~.L 'tt~l. of o:: ~e • .~o.hc ti·oao voro p1 . .:cr cloro togctJ Ol" 

L'J t.l oir cro-.m.s Ve!"a in eont.."!ct 1~ ::t.my caco~ • 

.... r c· 

_ i s Ol"'Chn.rd v.1s n vory 1 rec ono, o. r;r o.f· t .1 -c .. 'f"£ J!.', 

i~ .. d e.... tbe £;r o · 3 1' ~irly ele 

ground. 

...c be i n fino con i . io~'l o 

.• ... 

0 ce ..... , n t in ·t.lich 

T! is l1-~ a larcc o1·cl d or lar- c 

'bc ... :ri .. l~ a 1 o .v.:r cron o~n!oa of co n bole~ 

t.:.m tr L L .. 

Tho ox•ehnra ~mn vell · r otc :;t 



bre.k£ . 

f' i o \J'O.re all eovere wl t .... , ~ac . 

r O!le O!'C d f r on 

o ch o · t i. e fell ovir.g f·arn~ ~; s ~1s0t1: -

( • n.. Purdon) 

'lico.tber Glml ' 

( .o4 • Ty5on. 

( • • c ·_e J 

t•oot 10:-k u ::: do 

the orchn.r ~ho~ ,, •i; .o t .. l cos cuffcr acu _ly .. o~ the 

c.:roue})t. :-o ~~ro .. ! .,. ouuccd ns .. result of . .. 
the dey uetl t! or , 3l .. t! 0 ... roes show ove-cy ::iflll 0.1 ":4to.~.· 

dei '1cioncy, bci . w.!.l ·cd for a lo .... ,., 
.) .rio'" 

On. 6th U~U3t 19:~. J..·.l.. · ·.;isi t ~r o na o to 3 ore Lards 

'Lorr ino { .. : . G. J... ihit~ ia tho !"'..n.t .!~: r 

va:t · .t • rmJl cell ...::..;.:. ~~ . oro . do. uc t~ er hnd · oo.l 

The :.rees To!' "· . .> tuo.1.:y 

·· of rc 

n fc".; or t~ e :·r o .s . 



The f'ol .. o:.i. :; i s ... r· eo lott"' 

poss!. lc ~o cor:J i: · of the 1..'1.:- -Ct!) eo:u .... c , · by .. ; e :L~eution 

,_,.,:.~:hofl ..;., •tl,... " .n,;-A i ver Vol':! ( · ... - , . ...... ~.... Tol _.., ~ • - ., • 

:ic .ro kno.. ":'.o t 

thor .. 

ich o !.ot 

.f, 11 t:la..(L. kiJ.1 e , Z!d tto Ill tG~ v' ieh de .:o ~ n ro 't. :' num-

bere. 

notcr a.re ..,ivc!.:. on ·;;he, ,. , ... poc .. cn vrhiC~"- e.:r('j o£ :.u1y lmoort~ncc 

U"?C knO "!. . .. In ne.n .. ; c n r: of the ::.nscc - .• ... 
· ., J. · :;ur. 'i~·o ,; ~ ncrmnl ... ct·~ 

ivit y or t s ocice 1..1. Cl' con!?_ <Jr .t.i~n. 

Luch of tLc dlr~m:;niOJ! 0 ·. t 0 ()~clo or the o:r·ch •. ( 

i s o. tl c t ci·:cn her ' together ifi ".; . t. at 0 t 1 d 

:1 ve ei thcr .J:Co c 'tlsorv . i n \. !C _t:bor tory o ' :u t L1 t ho 

.!·iol ~ or tho~o 
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1 thou_;h t.. i :., !'7f 0' ~ it a 1~'" lC!'i.VCC 'Ch 

o e a -l'C{~, lt i:.,., novcrt.1e1u--s, o. qo: ·vcn_ent cue, ' . ono 

with t:.o i of t:.li . • c r~:r>id c.ro:1~ in.(; oi: l~!"Cc nu::Jb(\ ~s ,,..,· !n-

:. octs ·. y be c l 'ic O'!! .. vi .h -.~OtlO o ...so. 

. .. . _ ... en! ·natcd .:.fJ 
low, tl c 1,..&T.1bor by ·.1hich tlv t ... eel r 

i ~., - " ., nd 



GB :t. 
CD 

2 , 

""" 11 t. fr t -J..'t. 1 -· t ""'i 1 .£..i.;losc vor a .on ,-, ... ; o_.o ro • ., _ )$ · ·~.l,J' ~ ~ y 

-~- · ~ tl oe'"' • Jcc s '.Krro in a..11y i ;;r c nLr..r-t\:: 1 ui th t ho troe. , 

! t i o oorc J :lli~ly that L ..... i · !"e r!~ ~-oc13tc vi t.h tho 

ooL. bolcrJ~ 

of t nn orc.hc.~s cont..ains l arge n , bol~t. or t; !1 "' n:;; . In 

t he Gr :J .. to ~ ~· :l rlombcr,.. of t 1:--~ o_ ~C!'!' WC2.'~ fo·n ir. 

:!.a.rgc;; nurabor; ~<mt t ho £jQ{j of' t 'w •. oc in t.)j,lC oreh.r d , ,,_ 

but .... ..lt -oo tbn ~oil l 'i;J 'wLO ,.0\1!3 ~ '"' : t!!!i . The v 

coil \ 1 • notic~ · . . J 'J~ da.l!lpor ~.bo_.t ;;· e u sos ci' tr . n. 
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~ ~ 
\ .1..1 ... 
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OR t 
I ... ntif ioct ./ c :mari en '7 t :".:.t :1 

f ..... ..., , 9~, 
lo..o' '" . ..~I ' - ·' .. / • 

.... 
.) 
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~nee . c. D ~n h~ 
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.::..r<... :oet vl t!~ oeet...:.i. n .lly Ot. t .. e ~e · nd a.:.-·o licner4lly 

~ ... .i ... ti·1 utou ti:rr · h the orch.crcls .. ,., .. . 0" ... ""- ... r ~ .... ~· . 

rta.ncc oc mo .ic lly. I. cy 11p · o:u t 

~ ... l v o. 7. <""~:. 1 :;t ck t h 1 •., 1ve~ .d t he 1 .. 1" •. : t, .. c u.i~w. hero 

Ih ... t: .C~re em a l c ft M!d C tine; Q. t SC~ti0!1C ... ra:l t. C ..,'1 it .. 

., "- " Vf ~ ' ·nd t:....e ... "'. 'J.;._ ... ~nf-.1 ~)n.:"'\ \l " nan.l' A . .( ., ... J..~ e ~·cr• •·"'" _ U ~- ...., ..,. v - ~ ._-, ;.,; \.; • '-''"' ·~ • ~ • • t 

tm.Y, o rc li·or, c cv1 0~.dercd .c ninor ~ts, in t r .t ... Loy dd 

t. <.lr ··t · .11 .-;1: .r to 

lbany u~eL • l.1~;3 . 

'l'hc ~Lns1 t., 41 • t. '£' c.!'ic: .. w t po· 1 '· ti::> .. v .r:. u~ .. ro . o· ctn1•u 

er .' , . ut on •. :J oc c tA r.; i on \:arc 



l~l o. 'di t.ion to t .. is , they !-1.vc 

'ooon LOOP. (. t~ g • V~!":toty Of VCi c:t l c t• 4..- ~rr, Ov fros'h. 

o.nd doc;..yin_;. Orchard F 

tion, ui · l a .1.1=~ ~urQ oi' vccet blo ouris t~nd 

l"OU • • f.; 

t i u l y oo.i cl .eller , livil: .. on f ood ~ .t is to fOWld on 

t ~o nuri'ncc o! ' .o coil. · .... ~ c o . 1..., .1- , ovin 

Tht:y o ot an Zll" to be attructod to c.! tru"' , 

u .. 1< r. t i , .. -·· l( l~tL.ul , n o ... .r;r _oo ... 
_._ \. ·-

docayir:.g matto.. tO fz:-ot:L • J.'hoy any be e rn! vo-ro-.ls nn 

:!.D.:1 tbi t t· o r')J10t1 o!" t:.c no!l : ~.c_ o m .cy i.. .cac s ore lLDlc 

to 'P~ t ttorc i r; no i roct ovi '-"Jcr t t 1 . . i c:1to that 

0 
Ol\ 

.:.: · n - .. eoJo ~ , 

~Lc. ..~uc ~ r-eci , n.G 

1 

i.r-n .:.n tr e collr:c.:~ioL 



.~ . 
were certu:tnl~ in t .hc: tr ef by eh· nee o... .;er~ oalo.t t he c;ret)e 

.:.t t t•c ti :.10 of f't~.::11J-...t:.o!' . 

.. 

p 1 1 

lnenti.~,'J. (! uy CO'!ll') rison .il th n~P.<l ~r c ·~i::'h.-ns i n t he 

1 O<h"1)' 1.1~ Cl4T.l, 1 ~"53 • 

It is s t rL .. tly .·· ~r r.r i'ec. .... ~or , nnd 1." cars .... o oecu.r in Vf'ry 

uch s 1ler n·~:barc t htlT• ot er gr .ss r ··< lt'ro i n t!.o f iol.l . 

J. p 1 
..!P ~ 

' -~ 3 hlr ""'brnthtina n1iQ»ru:·11 Jacot- ~-"L•1J , r .}(Xl 

... t'tcro.ino~! by vr .. 1.. .. ll>lrtvi .; , 1 {.J5). 

TP 1 .n: TP "' 

'l t t ck ci t1-us b .t r;rob ~.Jly occur on orcl 'U"d 'flee-: .f; . 

c itrus at 1 ort .Je: -...for t. 

12 
! 3 

" ) 
f _ 

of l enon, eyccnt for one rc cor.. fro "i ~~ tttu f l ou( r s. ..11 

) r eviout' recorll 



3 
t. 

fc_.cdj,ne <! t ·l.,. <.. · .t>ro ten ot' r.,~ 'o s or n nr _ < ..;:t ot vccc..~ 

::v .i.!._: in t. o o:rchur ,::; , ·,, . ,,;.c""~Ul'1Y i!1 ort ... mrd I .., in com-

ar. y · -· ~h To tieon. i ~. 

:U ~) l"O-~.Cr '- ::. .... .:r n W:ltS 

choic( .:..· v o 1 .Jor tory. 

orclwrd F, !101: .. {3 varc ta. en .,., l4:i ... .. rtior.. 

ot. :ot 

L" 1 

. 
• -

11 .. .' u 

,. ~ -· . "' 

- ... 



H.L' '> 

.1;,~· 'J~ 

The I · tid~ ocam· ... n .. 1m· ly thro·. · .... lOUt t ' o "rc~da. 

· OCC0.010!W • rc collecc:ad 

· c o t!1c:r "' .eios. 

oir.lil r ,.., ... " toe .;roes , llUilely, t..lt} lt of ecncr pre ... . "' ..... 
a ·· ... ~ra. Th~y l.i 

..u i\ .• et , vary much the c n .-• t: e ~ ··der-s : - ... . 
. 

l t , .. .. r·s . ac rm "0 A:lbly do o11tc:.· . D .Q CO!'l t1t!on . ..... ' 
_.. .. 

m. th tl e l t".tt for roc . , li thoueil rb i .:;; . n t o l n ter· 

to tt · e' · cy t t in i.• ttcr too 1 rcc '?o1~ 

. . i ., tlc - r- :novn eoncor ine 

• 

n. 'IG~'Y ~~ 1por~ nt r. attcr'' ln orel' rd oco.ieeY .. 

:e I&tnti . - c soon i .l t o r1~1a ::.: t ine 

"'.notLer -,.,- s ~ c·, · for !JOUo .:.'!~ ir! t 10 1 ~~etory · n n a .ot 

Tl'lcl~o ppe t. to be 11 t le 

.. orr 

<.: cc:: c · .s not :.. r [!c, h ~- dl:r ., · ... ...1 .... • 



T' (' 

p 
p 

t o _ tron t co~ ·uch vorc-, ui.tioly ~o 

l ..... C! 0:1>.. d f\mg1. 1..'0 

l 

1 

· . or JJr.l..:_ 

iato 

Z..cy · n oor ... o· .!dcr ·:~oc;: ;_ n on 

J ~ n~or ; 

nu _ -:_ ~.... 

(1 5) . oton io~ '>- ··. oeo or em or .f!O troe~ 1n .. oric , 

but oc£, .10 ntt c. .y rtcnco to t c'r J::'. ·.c ·o .. 

be OV l ~ ·c , r ·,tit iv !!Ot _1. aJ.J ~· t 

\TOU1. be t o o· _ic_. T.c PDocopto:!a oro hyn 

. all 
t 

e s:,· v ,..~ 'J to !rJ.Ch c ~:.:\. pre 

:u. (1~ .) r o n~tcd 3GV\1~ 1 

sp~eico Oi' tl'..i O!' or , 

.Ji ; l LC le suc;,os:..i-c ~ i;:; n :';t r -~ i r• 
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" 10 
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colloc 
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17 

1 

::.1 ly 1n 

y . L. <;a ·e1.er ~ =-=~·;.......;..;=--- , .:9:>...,.J 

~1 ti c &'1" ' en~ G .. o ltr l!O ro ~oon at cLU in 

.m th 

-· s p llr. 

t.! 0 OS 

• in 

0 t :ln t e ore. by • 1" t .. o"'e 

\:1 e • 

.. o l3 

~ specie~ o . ~~r~op1d } 

ro bl:J ... p ., on 'ovora! o .. c < ·.u 5 .: .. :n:ll 

It ' ~· .1 v r occn 0 ..... 
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no 
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0 ' '10 .., l 

Jl:~l~~ue..~~~~ 
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I 

" h. J.., 

to~"t'.!in 

'T .... ,... 

by Dr .. IcC c.:.tUun, 19 J~ 

· ... nt:r . ' o. -~ .. :/ one i c• 

6 

3 
1 

91 

1 
l 

7'/ 
1 
2 

r . • l .. li ' ' i s ... , ~rl'l 
l ., ' ,; . ..... 

open . 11n, ~.in t; r.u .. c s of n J: · 

in~c!:itod t~co5 11··~ 1 ............... ";... ~ .... ·: '·· ... "'" ~ '1:11 ._..., ..., - .. ;. hOCO'!nO yclJ.Otro • It 
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0 

..._..., 

.J • 

151 

by _or •...• o. "'< .. , -
:a. • .!s 

ic ·· 1., ~..., . 
vorl 1 o 

cit J. t occ:ll" ~ 

trcos 

.o bo .i.n .... t. • .• c to so .a do _,!?no .. 

~ ... .;L (~y r ·rc r-ct!'ie to Slla..ll 

cr ,· . ..:. colon! n 

they t, rc ( .. .; ~ .... ~ • by :.oto . u=:;u l!y 

~_, ,...e ' ., ,.. ~· · '· •· • ob"- -t •. • v ... .:. w..io- ~- t.J .......... v .......... 

in the 

haso 

In . :-: ., ' _ , C().10 -.., 

... 

Tho 

.:aont~ y 

1 • 

' 
n.:t tbiG C l~Ot )fJ 

no no 

·;;o be he l auy- 1r o tlcs, 

. , """ ... . ~o . ~ c "1 o.l1 ~ .. 

• • • 



~occ·' \ r.. ( ,.. __ .,._. __ ... ~~ 

c 1::1 .. } 

• 

.. 1 ~· speci eo, co · !".J.y lmo ru o ... c nl . , is :~t 

rt of t~ o Vnlloy bc·in · in 

't. e ?ceti~ no r tho ·eo; J• of " r.. o t ~.. cl~cv: · o. L1 

e it ts l.L>t very c l one, l c not 1n: or 

• arc o it 1~ or . j o_ 

• L."PQ ·t ~"h.o, a~ of cencrcl ?Ccur .. • ioJ s .. C.;..:.]ons 

CO~O~'!tO • OIO!J rotlVVOd to tho : 1· .to."Y durin· t he oonth 

of 

f o. LntA- J.. coe cc l eo l 'C ..lttucl:c 1n thoir YO'U.l'lf-e-· bta o 
. 

... c of cc .. "a1n Cocc:i ~ ··.~-:1.d bcot::.cz a.ud by the 1 ~rv ... 

ceo O!"lic :!: ·:PO- nee i.n ~o .~ly al:!. he c! .rr."'-crovinc "!'e. !~ or 

the ~~orld . 

. .. . 



tr~. i . ~ 

-ln, r- •. , ., ""U 'hQ"" t'! ·- · , ... 1"'! .. " ' " 't t•,. O.._..ch~ · ,..a~~ ........_~ ¥ ... n.l..L. - -. A .,.;.1,.:.' .i. >~• - ,_. • _..._.,'-.. ..,_\ ...:. ._.,..__ 4;:J' 

!tt oco rronce i s nporad~c ... nd ir; closely 

oomccted 11 h · .t or a.L.s ... 

, ;_. nti tics of honoy- dtJ 19 .u1d tLi o is ~ ort.:.u~.t jn oonnact1on 

O~C ... ' _rd:::. ? t~pccios of ir~ccts take nr '1Y- eu, and it 

r U ) l a.. an ~:DOI·t ;:t :.rt i!l their 

::Tu.ch l:oney- e • nrez<'.nec ef "'he soft ~ · · ... c , "G' ,,~oforc, 

·· :.: or in!)o...,; tanc 1.!1 ~ ;tract1ng ::,. octs -'t ~ o ~ LC c: . .rironr! ··- s 

into tho Ol't..!l~ 1 .. tS. 

Thi D .. · ~cr.::':.oc o~e .. ·::. ! d not 

• .-: . or- t • v 



Vo1!o..r .. 

tree · .i!Ve~ t i ·• . co .... l'i a lo st infest ed 

r.calo . l c.·· c.;' .. 
~ ,,; c v .s"' n 

f'!"'i·i t . • 1!!-

1 ilH ~:lo u ~!~~ t - infct"t 1 

oor~ 0 .. ~ sc· '"'.a on lc -vcs, 
,.. ... c~::. f"' u s been vol l-sti. . 

t :J of t . e 

ti!lJ 
. 
"" . 

t 

,.. . 

:' <3 :1 

s 

n , 

w.:; o ~llc 

b:· .eJ em .ald 

si_..ablc t'l t ~<loe for of o o1 .... _.1 - contPol be ... c t l li h e .. 1, 
bu~ tlo o~~i.l:i .!,$oft ~o be~.~ .c i.~ vd ~e sonll until 

ch ·· oto 

C(_uirn·· . 

iLfoct~ticn ~ 

;.' c ~o, ·· ~· 

ovlo ... '"'c of ho ocolo_~ of t' o orc~lm.' ·f' _s 

tl. c:n~t do 

· o at tespt 

o 'O!!.c;v for r od sc lo to be 

...,. . . ,.. ~ ~. 

- , .:~u U ...... 



t1a rc~l<.... 

l i~ ~lc to nt to.c ~i~~ ty seal t n f t t l e 

~n 1~ not u likely . Thnt OO'C r_if' .. 

fercn ... c~ 1...~ an:" lx on /Jl!~ cc * 1 t 1on;.; ~.. o feet the cc~o in 

tl c o· .tor .1' t of tracs c ll'lO . bo dit. utc , b t \1 :o ·.,t~r J .c 

.if ... or UlCO~ nro ~-o ic, eli' lati'"' O!' o np~.ie i~ not ·:r.0 1 

til. \,.1 ~ nv e ,.ae of' cc.·t int ·• The a :..:c~ .. ion is t .at thoy 

are o.;iO ~.ole, C0"1~ t UCilt - 'On .~croelit.! tic COl' .1 ti :".S 

c n· ~ics o. sc , occUI'!"in.g on the trr-~s ·lave u en 

de .1 t d t.1 v• ry briofl_; hGre , L ..... t. c-y h vc bcc . .1. r:ue.. .. stu,ilo 

an Glte r CL1tfl of t• .o lnvcsti : ti.>nt. h ve OOOn U'lisllcd 
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t an t # J ., • l~o 
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\t<?I'C' c..>ta illCt.. :h. c ~h ore -.Ar'-" nrc ·i vnn i n Ta ),lc c 
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80. 

~ --eci disEld or uor::, r ::-u.;ely, ... ,~o y ·f..r o ~tf r . , 1 'iter , r..d 

Coleo~·-ter r c ".;ho !!'Ost fre(:t.cntly occurr1n::; in~~ct~ , .. ::1a 

ttC' nt~.,~r ... o~· tr~.- r-r on ... ici >e::; occur 1::- 1n .o· ~in; ..;1:;11 

t~e n r.JX.r Of Si.l c.: 'l!!:' lC'~ tb· r.u:~bel' ( i' !'"et.iC obt ·i110. a 

- ~"() "'XC ·t"'.ons "ll"(' f' C.'11t ·;~ r . .... f' ~~ ver.:' O.!CV(~r ' l! ~ the Lt !do· -

·\:er· . nd :u-· r.c11 .1 .. 

... "ro·. -:; .. c nUI"'b0r r:-f Ic--.... 1 .o"'t r.r .... e.1 · .. rli · :tly :Jm..:.J..l c_~ 

·ercc:nt .ge of ;, .. 'c tree; r;ig~1t •>c ex C>{'!t e 1 o ,J(j i ravoJ vc , 

· .:.rtict.l rl.;- a; t ·c u· .nne"" of t.rcos c .a""ryin!.! out of ::eason 

blor eo"J Wl E V "fry ~""J ~11. Tr1o f<-1ct t .t t .• i~ ;:ro1"" is c:c..,in1., 

r..octt.trrt-~1 m.w !!!.O' v : .,! t th~Y ~e_ e :rJ .... y from t : ·1r rc:.: tine; 

1 aces on ; .. ~!.o trees :: t tJ \C ·ti c e of' 1"'-"li u ~ tio .. n.."ld ! o - vt 

e -~~ t in ..:re·· t 11u::.L l"~- 1-c is cle r, :4o"' ver , t~,..1t t~:o 

Ot»Jcr !r; ._:oncr·.111y u.i.:·t ribt to~ iJ..l t ,(; Ol"C o.r._ C • 

. ..,1e .ranei u ..... ~:r f... fe .. r i n tm .. ~bf•rs t h;.!.r.:. :;: ( · ~ .• 1 : 1ns<='et 

grOUpS t.U; h ve -.,C'Cn tul-·~"1 OL \ •;:c-ry tr\.:0• . hi !I i~ to UC 

cxpecte in n t:.-TDt.. v:1ic 1~ e~.rrc.ivo,·o' s , i u f . . ct, tlt<..Y 

oee'!.!r •nc .. c•vcr tJ~or<.~ rc in~·cc~s t ·. on t.li 1c·1 t .• cy ~~ n i 'e d., 

The Ortt'u""'tcr" l'l g( nor lly ~ir ..:. ..'"i b~ !teu t rourrh t he 

orc~"":J.r ..... L L. s 1n:-J.l1 nL.bnr~ . -r: ~cir Ji. tri'uutior! i~ t: .i.~t oi' 

a ~rol..p of :cr..cr . . 1 ~:egctn .,lo .'ec..tors o 

C l l cr11J: . .:.la _rc rt,-; m to uo ovct·0J :r c~on .. rolleJ by !i.O~-

. i tLc·ir Hi..J:tbo . ::: 



Other eitrt.:.~ are~& 

of .:: o-1t!1 .t'rie.:l and Rh.ode.s1n are t;,e vily inf<:>rte< n~; thr1 ns 

The :~curo ")' or 1, .... 3rti cul arly ho 1 . rv 1 f' t ~oc , occurred 

·1;ey r e kl.mm to incl udc 

:'or tl "lt 

:rea~on, ... he ni tos :.ro somewhat ne~;lcete6 in this trorl ,. ·mt 

t heir 1m >ar tu.nce :ls :reeoo1i sed .. 

- c.ctu..JJ. . ... 



•' . 
~.he tr(.c ... . :Ltli~ ·1 .y }:)(' ro 1ith t <.: l.:..Tidoptcrous l tU·1f,'lc. 

found 011 t 1.0 co11ectillL f;h~ets .. 

:tied . lt 1::' 

osr.1olo ho. t DO te insu~t t !!1 y lo~....:;c 1r t .• o troe ... i ra ~·t.e'. a 

" O ' itiO' t that .. cy ar rcve.1 ·C'cl rro . f r.llin ~ on to t o L cott;·, 

JUt t c :fro u.oocy tilth v iieh t lis i s liltely to 1 .. · por1 is Lot 

"') c. 

uncovering tho t r. cs 

,··c i ll 7 s r · y· bo .l ~ource of err r 11~ tt o ("..; t i!, .... 1 r. of LU1 ..... 

bor of S' o.--:1 1r _ .. t rc!:.ent Oh t r: - ~· 
1 i: iG true for 

t c.. c :::e 

Rc :.. ·1 ~t.., tee i:n ~!'i (":rs is 

. rtiet.lru.""lJ auul t .. e i de tvr ~ 

'ht1 0 0 . 



IL- nll , 1(~,1~1 s"iee:loe?ne 1r.:rf eelleci.~J by f: i !flt,.ion, 

:..~n n.vc-r._ ;o of t.I'' r o::.t::llllll.;cly 1 ~{) ~o1· t ree . .G it i s 

t~ ough t th::.t; o,.1y o-r..Q u ..l .. ter of ~he r:pt'ei'lons ,,...esent ·1crc 

t ru ... on t wit+ .. full cover · e D"'~roxitla ~ely lt- ! ,. o ~) ins e cts 

COlU~.i oe GJf'JOCte<t. 

1nseets ~r trao. 

.~.'his ;;iver !::.n ' V-.:rUf e ot ..;out :)vC 

:'o th:t~ ::1uc-t be addeu tLo insacts lnst 

t hrou.gh the causes enm."le ratod ::tuov~, t oeet her lli th those 

Jt..loh · ro .clOrtlt lly ti d\1Sn ,...ulu no ... .t.illcd oy t he f'ur...i~;tmt , 

t-uch '1S t he "~-borors . ~"U.cl-.t. ~""'t1ci. · s r. s the Cocciu s, 

~,r-..idids md :·. tns li"a nn the trees in t ... on("t.nJou.c nt nbers. 

If t.ucs ~: arc cJ<elutioo , n Gstimat(: or t i-:o nt.mf.:-;cr of ln~ .. octc 

ner tree ""!'O u:..~,ly falls in t .• o re<.:1oo of t,Oo to •1 . ·•j srocio.en~ 

r.er t ree. 

,cttt..:.l.ly ~ t l.e nt{>~lJor of' ~-ocir'eiH- o ,,~t.li.u~d ""roll t t.e 

.,_rq~o invot ti ~a ted \.>'UrieJ frc ' 33 t o :~~9 . ~ .. :,ir 1n-1c~.J.te8 

tl.o vor,y r.~·a-..t f luctl.Wtion v;iit:!h ~-Y oc<.'\..r :in in~.t1ct 

p·J..,uJ..,• tions in es~enti lly r i:1i l .:. .. r envi ronl3en:;s . ~o 

t:rces-; cf eOl.ll"se, v:lrin>., p,r e tly in s.i:to f r o 4 or .. ~ o.t•c. ~n~t.. 

t o w ot!~or· :m~, t .1;~ ·,111 ·eeou.."l, for x .. ch of ~ ... 4e vuri tion , 
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In the- forq;oin,; fi,:-\..re t :1o truos have :mer.. grcn'""et. 

..t ·cor .i n•: to ~.:~c nm:ocr of iL,socts O :.lt~line. fro·} t .1e ., th~ 

n<~h}Or of i;r cee! fall i n·: :iJl c:.~clt grolA"" 1..H.-:-.1r .. g i nJieot ctl . The 

d :.tta o. .! ' icl t:.i n fi_·t~~ i~ u lSe d 11111 oc f ou n u :n uw.lo 

of tac AP: e~dixe 

I t ir <.'Vi ..lol.t -.. 1 ._t r .Rt tr, c r yi( Jdod Lf·t·JLen '10 ond 

clv ,., n t~ci~ cnr,~ t o:::o J.ie luing 41 ::.1 er .tore or lc~s ·.c i n::; 

, t'SS f rc,,uont . oro tree~; .ri<Jldc:~' Letw-oor.\ 1 uo . ..:·,c :~4- > 

spec1t enr t han aay ot:~ar ~Juiv· J en.~ r~ ngo. 
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34 
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i+C 
1+1 

.Jo. Of' .. JOCiOS 
thl!s re~ircncnto i 

1,9 
{' -41 
~l+ 
lL 
11 
13 
lv 

E. 
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5 
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:+ 
2. 
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1 
1 
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1 
1 
1 
1 .... 
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1ereon~co of total 
. oa of~ 0ci es t'UE 

ro. ro!lontoo 
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... . · ~ 

. + 
' 3 0 - , 

• '( . .., 
.. ~3 
• 4-C 
• l j 
• )3 
• ~3 
• :3 
• ") 3 

••• 



{ 7. 

taolo III conti nut)d • 
..------~ ... - -----...~•-., •-•-• ... -•-·---.. ,~•-----·-"""'N·-•-·tiR_1_'""''~-,~ • •·•w•r~~ '" ~h'W'MWt. ~~~~-·_......,. ... _._ 

~ 
i+(') 

t):) 
- -53 
I":' 
,. 3 
~ 

n 
f I . 
L>· 

1 
113 
11:·· 
J.:J]. 
llt~ 

'?39 
"' ?l ..)~ 

f9) 
1 13 
">1~..! 

-~"' ......... 

) 

1 
2 
.... 
.J. .. 
• t 

1 
'"' .;.. 

1 
1 

1 
l 
1 
1 , 
-
1 
1 
]. 
1 

--

I creO!tt -~.GG of total 
Jo. of spcei os t hur. 

reprc;n~nt1:xi. 

) . 
• 
.. 23 
..... 3 

'•3 ... 
• '"'3 

) " 
8 j 

.23 
• :3 

( ~e figures in t1 c "1Ureentne· aolt,.:.m az-o ~' prcuir:lato o 1ly) 

s t~1\?' r3.nc.iw .ere not: i • . .:.<mtif'1e{t i n t o spaei c::: t ; ey · .ro 

1ot i nelutlod; their UU4lbC'"r ·u n lar .:e, '...lUt. t o nw'.>l)-' of 

. " 



&t.. 

orctmru:: 3 n s .e w y. · 'i'hc.r !:: !'O do vt , v.Jer. .; o n.~~rr...al 

:nscct. 1.,.:.: \Ule. cmm cte<l Jirc.c·~·l.>- or :tn,.d.rcetJy · :lt.."l the 

·::;rc o it' <mnsi~ r e1, ~- nt Ui.orc ar r- LO ~po ~ie which -·ro 

0 a ' bU: .. ru~t an._. o t, 1er:: "1ich - l"OVG to uC r 1" , ut~t 1 t j £ 

•.if'f1ct;l ~ to co.:v.:!clvo of t.K> .-erecnt cf t "<...~ hei n,: so .. .1cr 

colloct.ions r c ~ 1a ov r a rel , a ~·ely hart rio;.t , it io 

.in vlto. blc t h t or..ly . .fo~f s cc1 ~et ~ o_~ r.. r3.rol" s ·~~i<'S 

Jill J~ ta~ en. Confinit ~ nt..r t' t tent..:..on to t' ·o~Ct r ~C!iC'S 

re rc;·ent( ..1 ,y o . .ly ona or t 10 c c en .. it r>t~em(': n C,.;S~'ll'Y 

t o co::1c ;o ~(.no ec·· .. c::..u.r.ion egaru_ne tlie rc'<HH~!'l !'t'')r t:,£'·ir 

J!"erencc. i11 . .r c n .J£: livide i nto ~. t; ~·cr 1 e ... -:.eco!'icr:·:-

1... BarB s \f?Cies dir ctlJl com ~ \,(! . ~ ut '· tho t.rcco, 

i nclu i . .JlC t.~,se .;;tr ·c ·cc. ~ to ccc:z-t tione of t h<' ccce1 s !lnfl 

·phids. Thin will aceotmt LOr so_e of~. e s~~cies , ur~ie­

ul· rl:; many of tl u yt t no ·or::L un _, 1 tora \Yl!ic!:. oeeu.r vllt 

seldo in s ...r ~h o ... lw secretions of hon ~Y- cw t o 1.;e round 

01, t ho lo .vur- d te s of t:. c tre-~ :::. . is c te.Jory Jill 

.. cooun t for f'o· c of' tl.~ l"t ror · red t crr and for par r i t (Jf 

of t. a r rer e e.:;1('s, al~o for t - r \'r ~'r ! 1 .cr of t . e 

mot·c: froquen.tly occu.:rrl~t., t oe!c~ . 

2. S cclce norm,.lly inh'.lbi tin · pl Jts 1.n or ue r ~J'e 

orch rd!! ut. rel. c:J lc v1l'!g th This covcr3 t oce ~ cci s 

r:d ·1 th ..,:~c u .c -1s f t ! e: ore'\ 

tree!;' \.joY' c n:--c. 

- 3 ~ . 



tl ose insects a: r.oci .t ,..,, •_or mJ ly ·ith ti roots oi t o ~ro~ s. 

h 'ls i.nf.!ltados t . "'n G :; eclcs 

'1 .... 

1abitnt::. l'hi::- j_r; r"'o~ieva. ly tho C'lSt,; ·i .... 'Chn sovor .J. 

... c.cico o' Coloo t c r fo< .nrl 1 1 fallen n·uit. Qn]'<- •;)' 0 ~ •.) 

r ocior; {2 !:Dt ~ ,!.. · 
. ) s t -{:~. -..ri.~ :\ 5._;! t _on cJllac ,, . onn ~ -

uhere.s cevor 1 5 a.;:;:cs a!ld mo.n; (< ci <;ns 'JC ,.C t·1ken Ly 

se. l'C ·g the ll,; rr-. i~ Lo ~ 1· s. T .• is a.t·plien so 

to fo• ' yr~j, gen~ts . 1 t .ou h f · flier; do ap c.r v 

' 
0 l~O leas OUnd ..... 

-~ ... ·.,hall the !'pCC-CD '}f 1 "t: ..... OS j_ r .. len 

. \" .. ..1~.-

1 ccs sclt.~o le vc t e __ for o ... e r 

il, .... to t e bcliQ;' ~ru,,-~ t .c t1er;rce or nov c ·t of S""{.Ci""'S 

f ro · nnr· ·n· rt l..if the re<.!. to nnoth r · .... co u <.1ti vely s_ ... "!.1 . 

~ i1c ... cn.virom1c .. tr., ..;· o ram.·.c or \Jbich • rc very ! •t.tlo 

int r :ulwla (:VCn ... n ~he ) inJ. t tN ~ !'"I CC OCC'' . i E- by tho 

C.1. tru" tre . 

z.t.. f e~ic~ normully 31v1n-: .::.r. tl:c.. ~oil b 1011 t h .zoon 

The ~ .ec!Gs o~ thin 

ero·. c-.11 u(~ coil:: i c c r( a. on t c n ~G line~ &c c o~ e ot the 

rcvioi..s c:. ~.c·:o:-y. 

:;. .. ( c..ic.c ·· Jch , ve co c i nto t: o orci1.:11· hy cf .. rcc, 

- J. ... l 0:: .. .. 



90. 

:ro'"1 o~>or n iro;. ents , no r ,r fnr. Tl:i~ ~rou.p ~on ...... dns 

in!lGCtf. o.s the ... phemoro::rt era 

' uay include tor£·, m .. ch 

d ~o .on .... t 

6. ~ pu'!ies \1Li<.•:, .r e ~ t:t!Jcnt •. ~e to t. ·e!r "lffinity 

1 .. or ooc. cb.j<+cts "Jhich .~o nres nt iu tJ ~ o?·c; r. r; o; ly ut 

ecrtc:iv .)eriodr- , such n.s 

b c ·b the trees, or lt.!uou..roro \or~ ln in tho ore: .:·r o. 

The e 1nsoctc a!'-e only s r or ... ie .... lly ..~.·ot:-Jtd in t'l0 orch r a o, 

t.Ul...:. rc ti1or for a 1cdlo ror sono pt:r OH) of n tr.r.r• or ry 

nat -o· t: .(;f.Q .:.ro C"'<:"1''1lf1f' 1 ,y ti:C reo- _ugidac n~ other 
. 

~in ,()!":1 ic·. "l·e lSSOCi tod \11. tb .ioe 'Yin.: OI r$ru .. .:c ~tter i i 

E the ore:: rd 1 £> r.ot isol~ ·et! e~ virc. l.G cr:t , ·.1c nro 

dc..: .... 1·.11~ ·:11th a con .. in t!ot: of :\Jo J.ffc-ror~t ~ ..... tJ., t:i.ons, 

one 1or·- lly iillL bi .,in-~ the or~! r as an<i eonnc ctcd vl th t:1c-

o sr..(leios 'sally o~currin: in c-1 .11 llltmb<n·$, \1hO!"C rorenc~ 

!t is t 1~ SCCOl:.d po.,~t 1 ... 

rc .sona'b!e to sup O! e t hat, il~ t is t l a t ion co...J.·.: bo 

lecur-at.uly c~...:cr .... :.inc•l, {a t in; dii'fiet 1 .. as i\.r .t n or...;n ~o 

11 ero the true PO ·~ J..atio .. 1 oi' the ore; ... · ;.G ie eo .cc:rnc .1 , t~ en 



91 

•Jo \IOt..l·l :fir..J a r 'ltl . r di feront l"icturo of t· !e rel. ti ve 

1 t vm~ld oo n picture in tll.icJ .. the 

m.t l.)El" of trul:[ ~arc tipeci F \XY'..l. J i.; tJar · · thul .. s:J llat·, 

s· ·oc1es heine ·re )ro .... tm'?,oJ l ly one ST"OCi 1~n "r.ly woul..l no 

lan~er be encounter d , · n ono i n •J,.1c: t l ar ger m.:1ber of 

SlJOCio~ uould a· rye._ r ~it. na"!lbcrs t!lO!:H r to t:1c mean nunuer 

or C"' oeira:m.o or sv-ccins . 

------------------------



Q •"') , ,_ . 
.. r2Lri li 

............... lit ......... .. 

ed eeor-=.ins ~o our ~-:no.rlc 4 ···o oi' t .. eir _ctivitie9. 

Zf)('C!os n t~lr4llt f, 11 jt.to r th .n o.re gro1· , 

ot.1er~ arc 1£1'ie !l t to l · c 

or ut udy till ur. .oubtenly ::J tt::r :> ..r i ·<.. s coneern1 ; 

Tho iuscet3 mve . en grou e< as follo·.,.m ~ --

2. ..r ~::.. t e!: of 1n:;ects ttacki n t o r-oo • 

J . Pre ators of insects :.11.t... c~;.il - v.te trcco 

4-. :rr.cCct.!:" aasocinte · lit. plunt ...: ...... 1 1 r,o~retic, s. 

lnst;cts ..,ssoe1.tc with fill.cn fruit. 

6 . 

7 .. .J.~oct~ ~s.oci .t< 

• Pa.r f 1 t en aua t~"w, ,or!; of i ... ,. cc t s not t. ttackil.le 

t ho tr <'S. 

10. ln!:~cts 1 r:.o. 1 •• ot to :,G nol". lly . t. r-o~i ·tted rlth 

the or~h..a!'a .... 
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- urv .<: . nd 1 v:O: 0- -r.>ror~ . 
L .rv .. ..: ~Uld a ·1Ll t.<:i f. .o . o:.. i.>~·~ t 

le ·v'-- . ( u1 ::: ) reo ;o ( 1 .. rv·<.w ) 
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~t.j.r_ \:...,D_:. '';n .. ~L ) !._ ereet 

Of t· :~so t;hrco speci es) 

oft sc l( • 
o nc lc. 
;e sco.~lo 

( . 
! • 

i . ~ oocm 

\.. 10 s rcc~i.P.s ve b<:.en o~,t. i n ... , ~ ... Lt idcr.tif!c t i on has Lot 

•:>cc. ut. ... i! i tcly eonfir cu. 
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J o ... considE..rinz tho data ob ::'lin rru tr ~s .f'.t'O. 'l 

·.Jhid c:>ll~eti .. "'~ w0re de, ., ;rotLn oi" five tr e w :.~ 

~ 10. 

_otic- c.: i:J which Cf rt .. , f .1.unal ditfcl~enf! .s ·; re ..;r r1 ovi ~cnt . 

"' -1~ i.r(;;~ co . .. ~wn1oo ~. r:re rQ s ~ Bl-t>5 • . ~vel or n e tr~c"" at 

T:l'ceur ono Tl ose treer ·1 't"e 1n t ~~ so'"!o l"<'V, d ':d .J .ca..'1t t, , 

o:rto ncth r~ .('hf?Y ·:or·e ~ itu...tC". nloz~:s1 c a rl-as · y N>- , 

.... ne are thems~l vos : i rl.r ':~11 covorod wrl t!'l 1 :yf:!l· of ( ... U:Jt 

•• ;.c t "t. lC' :'1 ... ~ ... t l"O\.. sc 1 

tho n ... ..,r & · ~ lt.vcsti ec:d;o rL 

1l1ey aro t ... o f1t e tree"' on 

·onuln.t ton!" 't-terc r< oor-'.ed in lll 

.,. .L.J..JlL:r..C_.l)ll ras ··r . -er..t i:c lnrgc! nu'Dbero 0 11. 

the~ a ,:- 0~ ~ :.£. .. ..., . occt..rro... o:-; the:."! 

l"ld 0!" o~ly t·io nti.or i..reos, ,ot;: of nhic'l wrt. iz tne c . o 

ore· · .,.. • J.b Corrode ~t1.n it .... o .; 11 re ,ret..c J.tc ~ 01. t . c .... or 
fuo trc.e.D, tt o OJ..J.~r tr or.. in t: a .orch .:rd on · :.nic i t t.o,,..- l.:t 

occur. Tho .&.JTc~o l1ili·i fl~ , ...,p 4, w ·icL d oec~·roo 1:1 

v~y1n...:: n !':l .... er or . ..::. very ' lirrh et•'""'cn 1.r .fl~ or t!1 t:rocs ilNO _ t ­

i.e·i.t0'-4, v:ts vi.rt n J.ly :. . iJ~H~nt i"'rn. tLo(.'e .t'i ve tree,.:, o. ly c liP 

r:-nccL"'cn 1.Jcd n1 tuJ·en f (Yl ·~i e~· . 

verc "lCorJ y !" ~re!·ented. I (~re. 

I!~ ecu~(•r,,_l , t.1.e ip+ol ... J. 

.:!r·r·,"st t' .. c Hyrac ont.er .. 

- t h O!"C • • 0 



t.he ~e o.n· ·1rS 1i0 be sign!f'::.c : .. D.C(I 11.. th~ preS{!~CG of t. C J.l'"lt 

..J:n~tdolo ....... ~Qrh-:4n, •Jhich ua s cti ve on tvo of the troes 

and \t ..ie~. occu:rrod on r o .. ~.r o.th r"" in tho :;,,.__,c ore •< .• r .d , t· .reo 

of lt~ic' .. WOl" cl.o ... c to t:'lO ... o tJldcr Cf' ..... ci.ler·,ti )._.. :; ...... is ooy 

mt,; n t ..... t t .. 1e ant 11<. .. s ., ctive on all i"i·.ro of Lh o.t one t i ne 

or .mot J.Gr • 

. , ro t<.~ ·en on tJ cse trees; 1t may be ~,oint.<:xl o~ :. t'~t ~oct 

o1· t:1c C~U'ysoph s t ::en r !"G in tho 1 :-..rval s ta ·o. T. ... 4e 

density of raJ cc2lc O!l tho~e troc.t- r •.:4ged i~l'O-~ 13.~ tc 5'?6 

er 1 .o lc '.LVO" .. 

.4 lO r..orc or 1· ss ct1 ... 1: ine ..:.iffcrcnces l!l t 1 .e insect 

f :u:ua of tl1e~<. tr>'!e" is : .pp .rent i'ro. tna .loll .. :n in::! ¥1-lo)lo, 

in . 'z..ic! t he nl.ltve ... ·s of" s '1CCiO(l!H'J of t ho :J p~Ci{~..; i':l'"!'ltio:t.~ 

. bove is c!.von for 0 Ch o! t~ te tree~ invort! ~,O.GOd . 



TABIF IV 

Rhizob!~ I i>L) 4 

.-
"'rce .• ca le i)er F'ormicomus Gorrodenti!t 'l'otal · heidcle . ,ellro .Jtera 
li J. 1 I; leaves rubricolli! sp. I vi oterP mega cephal& 

-
' 1 1 1 1 ldi.; 4 J. 

A. 2 1 8 2 lv ~ 
A 3 Lt 15 ~ ) 1 
f.. q. 1 114- 2;) 6 
J. ) y. j ~4 56 ) 

A 6 1 ll 1 ll 3 
A 1 ' ) 

G. ' ) 6 4 
' . \ 6 8 Lj. 18 ~\Q 2 
I> ') 1 2 3 3 
; l(j l 2 7 2 
All ., 2 
Al2 1 ll l 4 l . 

f;¥- 1• 1 3/6 lv -, 1 23 2 
~ ~\ 2 132 43 5 21 '3 I • 

-*P ~ l i+9 4) 7 1 ~ 1 27 
* n L.- 7J42 69 11 2 
*'' '. ) 2Jl l Y 'l 10 :~ 12 

f~ 6 ; 32 1.'3 ?2 29 7 
B 1 16 8 10 20 4 
H 8 7 ; 6 24 28 118 ) 
B .. 

.J 11 42 1 ) 1 
;UU 27 1() 8 18 
Pll 4 40 4 10 
Bl ;? 6 79 18 20 
!313 3 31 5 9 l-t5 1 
B14 ) 11 1~ 1) 2 
t ·l 5 18 id 10 17 1 

B16 16 l 8 10 2 
Bl7 12 2 6 13 1 
'16 ; 79 3 ;2 'l: ·~ 1 ./) 

Fl) 10 2 3 4 
B.~o 17 23 61 lq. 1 
B21 38 23 24 1 
... 1 21 4-+ 1 8 l v 
c 2 32 14 2 16 
0~ 4 29 4 2 22 4 
' 4 ) Lt) 2 8 • 

0 ) 3 1) 1 6 .. 6 16 64 8 1:2 3 v -. ., 7 3 1 12 1 ., 
... 8 1 ~2 10 ·" ·• Cl0 2 4-5 8 17 2 
Gll ;_ 31 8 13 j 
Gl2 3 43 8 13 1 
:113 ~ 1+0 I') 11 2 c. 

D 1 8 4 31 55 10 
J.J 2 10 2 23 28 
D "5 7 10 ~2 :33 ~ 
D 1.+ 18 35 39 1 
D ) 3 18 10 9 11 l 

B 1 71 7 18 10 21 
I 2 73 47 1) 23 
F: ; 28 l+5 l+2 47 4 r. 4 46 26 2~ 29 6 "' 'F 5 ?3 lG 34 37 4 
J:: 6 98 12 23 ~1 1 
T 7 33 7 .>7 63 1 
J~ 8 60 24 24 26 l 
f 9 4 94 ~~1 49 
F1C 7 4.3 8 11 1 

. 

Lll 12 lj 9 12 1 
1-:1 2 £.:, 11 J l~t 
!:1'3 15 7 3 8 ;,:: 
Bl4 26 10 125 131 6 

':" 1) 1~ J. ; 19 2L. 3 ' 16 17 13 ~') 21 1 tC. 

-~ J. 7 2~ 1£ 1.;. 9 2 
~ l e> 14 2\.t 17 18 
t : ·l~ 9 6) 1.+ 18 
T 2v 7 16 87 7•+ 11 -·?1 7 11 8 12 1 



113. 

~ h:vo in the ~rees ~- ;5 group on tf. ic:t the c .1ro, 

ap 1rentl:t, cc-~ t'lin f ctorr; rlifforing from tho ot~ter trt"oo, 

even t. ')DO o the =·nmC! orc:.ur .• Th y ·,rorc: sj tU-l tc u t 1.0 

sot.thern end or the orch.:.LI"dt u: t~En·c in n out::;i f1e ro; of 

troos , ~X>th of' ~Il:ie! t• ctorrJ ar e ! no·.;n to cause .. .1 tendency 

!"or . n inr.ro ~C er red ccale i t fP.~~-t.ti r .. to tn1.o , .. 1 co. 

Tl~at ·;11o troos nrc ~.vour bl· nitu~tod for "" ho vy :c~le i n­

'o! t.::.tion is cl'- r, _·o:r the ot 1or f aunal .oculi .. rit.ic ... 

-.crri~lo o· .1 t ... tionc. u!T~ .. ore . ift1cv1t t•') fl .. ,, hut an 

tteLr't to ( o H> · .... y ~.:1 ... 1.fy t'l .... rl; .ir.~. concc···t:!.on c•.:mccrning 

t '1c intcrrel tionr oi' !:' e, lc s i l! t:-:o o c . ..u.r J s . 

OUr alr .. o::: r; eom le ·!' i ;"(..I" I!Ce 0 1' t .o .sbi .. t. of 

£"• t~r~~. !'onder •· mzy S~ ..,.eention :lS to l'C~ ~ons for its 

c a·· ocet..rrcnc ot:. th<.'& tt•e c iJ.rely gu<?S~Jor:: , l.Jnt it is 

tE- 1,-,t1ne to a ceU:L to tt t t '.are is sor:"e cor .. ~lat1on .. •ur .... 

t.~.or en ·afLl ·~rJr o 1 th1r OT"OC1os is nee- :ad, 

Tt o sttduc-n ~p, rt-nco or I 1 igobiUi, n • colloctotl fro:t 

thc£·o trct. z cnn he t...t 1 mm ~o tne cbuncl 1ea or ncclo 

...,r ~c .. t, !'o.,. P~i112.bil.lfi s ~.. i t l':'nOim. to occ....r on trees n. t~: 

Of f:C.:llC i!'l,Jll.~ll; r d EV!!C ; .. r.. ... itS li, _it~~tiO!.t i distri~i­

utiO.yt in <=".1' ore;,· r .t t.;m&crn11: in1·~~· -.od ui t.1 oe. lc ir: hEt..rd 

to ex lnit• . 

co,:necto ;1 t :1 the a.-s~ncc of ~ht"yno )i d 1~~c' ~c can.1.ot wG 

._ 1rl:"..issc.1, ,ut t 10 ra~ son for the aos:cnco or t .. e L.,ttcr 

- L V1Y • .•• 
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to uo very •Jtterl<.::te1nnr; .md ,:i. ts prnsane~ ln t . . e vicinity of t 10 

:fi vo troo~ C.tl .,hough r;o t C<)lJ ec v ~ from all < i' t r ) __ :ry 

,..,e-m thA ·~ tu~:;r arc all subject :;o 11.s : ""tenti ons ut ~cmc 

:lO:., vl}~ :.Ul i~ rt~.nt 'f ·c tor 1L tho r luction 

c~ .. ::ryso~ 1d lurvae. 

d iffi<:t.J. t oo ~pl~il~ u...J.os. t. is s ~ia. i t .)c,ro u ,le to 

ri thctan~i t c t · e ro o .: t· c atJ. .i t or ~ ... >les~ 1 t it . or cJ.ly 

by t : c i'..r-ts • 

r.n j'OC-rs y t he ClU',iSOf'lid_ l n.r :r c r. t !" t!l..-ln 

I oo .. ~i . .., ·t t ha i ct . .rc .1c u tl oM IJ, 1 t can i•G 

... :-1 t. at ir ~ it- or~hard "' c -v 1.:1:. -!on of 

is -~s-wuly a .., a ini:wJ.:J t1.1il r. t t he Cbr~·sop1 s are ore or 

lern ~ ernlly i1:-tr1hutod - u.s eLown y f. 1 __.a t' OH colloctiol~ ....... 

00 in 1 .. "'!1: lU 01::.1• VC r'] n ~ i to.j l:raOWJ (' '"'Co COncerning 

tho r ·luti vo s ocif1c1ty in 1'('4-~u~ , t !"s or t 1 o t. nci:-·a 

cohccrnoo ( .1 . nLjcct ich t:""s tlecn .!l vcz .,i, ~ t au 1.... only 

linac:-

- vould .... 



. .i: ntnem.i. m. 1~ exproreea in t.Lo cor:l otitlon 

11e latter 

~ > ;C 1 .. to ; v \!Cry ; :ncrnl f~e~uing ltlu.:";.ts , ; •• vi c..: be n 

It eee s t;. .ut ~ .. · e 

: .rv c o!" t'1le- s <..elos o .:...tot i nere se apt rc-c1 Lly, ~ .. ~ . 

figur.s .from ftri r· tio.h Ct"ll leet~or; r aro r ot 10lics.>lo a c, 

fte:r- o 1 .h . 

i~ m ir ly seen as :m 1. At'r e. ;.:oo of . ·1 ~ t oootJ.es .. 

y lse iuc to . t t C~. «:! ·-
OJ ::.t is 

It r:!J.Y be 

t h t t he (:'~tlo . . t?.s zoe-o cui~ity to r~r i st the ... ·~::-.. ek of 

the ~- t r .. 

t ' 0 .rh.l t r- uf t: c s cie:e. 



is dded. 

t.tro:'let&J to t ObO rcoc Ly tr:.t & substaneo1 and it in 

11' c.ly ti.at i t .~- .... 011 theso tr('O'"' \.hat .est o · s >~ill .JC lai <.t , 

nnd. ~c·:r r.:o ...:O! 1 'lt' _rue :r: ll appe r . en. se ~rc' ung for 

l nrvco, 

dow 

1n the i ve troes u.t2ucr corui JC.l"'..:.ci o_ , t!' .er o v ~no 

1 o!!ey- e tl , (.!_!' i f t l e~. o · ~, 1 t ·as \:f'\::1-c;.">vcr e,l ui t.!.t a 

l .•yer of dur t , Ql.d t .is \r/Ov.~.tl ··~..:;aLly 'n.r vc-.... t .:la.ny in:.acc t tt 

loss .t t r etivo to ·tho Cln,JsO:·il !1 ~.l t,n., ;it' tbo rc:-l.J . ... 

covorcd trees. 

- . l"0~1 .... 



From the f i :urcs O Jt.. 1.-·ci t ,:i.«:- ... ocood ox·J nn: tire: 

s! o ·n th t (on ,l'•ces 7 n 

o ~· nov noec ser' ly 1:. ly a d e:. s o 1r. 

Chry~ o i d 1 rvac. 

l:no rl.e ~c of 

r: ..ny s;.~-bj cc ~s 1G re-qu1r , or l1i e.h ~o arc, --'ll.rcr ~t •.. d . toJ y, 
· t rccet~t 1 :r ·~ely ien~r.•mt , ue-:. a (1) tli.o tri e n t..a'~ 

o f +- .~ TJtr.<o~is:: .lCtJcen t ho tvo ·· m:uo "'l"edatoro , ( ') tt·e 

"1re!'crrcd fooJ or t ho unt, (3, t 10 • tole ;y or ufhu t 

Chry opids , .. rt:h~~~- rly t! t•ir ecg .. 1ctr1..-ut;ion w d !"e< t1! 

' 1 bi t ' (? ) the bi l i .. y of' ~!!.§. S :Jh ...0 •i tlu:t 

· o 1tta.c,_c, of t: c Dd ot or zocd tor~ . 

The OSf i tJL!.it;t tl' l t •ll.L J' J,l..LJ :. en. 1!:: .... ... ~ cd by a 

par t.ito '\ ieh C...J1...')0 t 0 · r~ .. o · .der con i ttionn or d ,, 
' or 

!huort s1-

· ;e · , · nd her-..ee t!·i. .. !:1toresting ,...colo31cnl e~~it~ 



llL. 

ti~ t o::t or t.~c i-ter 

; roce:.nt on tbe tl"'CK .. s u:rc nttr -Ct to this ""'ttbs t:l..'lee and 

not to tho tr os t h .Liclvo • 'l'he dron in t: c 1 umber~ of 

t:~c .Lif>O h i.lid fly , LiP~. ho rovar, 1... re dii'iiC'...J.t to 

ox,.J i .. , ts 1 t oeeurc- on 73 out o!' t . 63 t;rt'l s 1uve~·t1 r;at~~1 . 

l!m\y ot t C'!.O treon tl .J"Q ' !!tho t :.p tX:ia:,!o lt;.iUl ' iti< S 

t o ~e cort'clatod \d.th this .... ubs~mco. the bn its or 
t a fly clo :10t L .1c tc interest in any nurt e£ the 

..:: rn~: c .co )t old fr 1 t ~ t he l'"ednctio of. nu-. .Jc. s hero 1!! u 

1 i ttlo uzz!in ~ . 

"'C :r nee '.)f :; e ._-or~ o c .... i l 1. ~ l J.rge 

.. ltl:1be~n Oll t.'le,.O t . ccn e .nnot .JC ex l ailted Wl1 r..,,.: t, ~ , to...-j , 

h~vo r . to~:; wt ic. ~:ro t:'ri\"01 . a r•;: by tl.e nts, or unloc~ 

t . oy ..zra c pn.bl o:t roti1ot1.1.., t . o ~tt e~s or t i o .ntc 

t t..ttn-el vcs . ?hir ce s ·. robn :1 • J:. • • ey nro ~ .ore :.ikoly 

e rr·:an (l i J ~) ~laS r~port(; 1 fl ver .. :l ·~ ..... Ce! !':. o ... : th.t~ O:i.' or 

1e ro!JsL.:i li ty of t l 'O 5 oci en under 

~ . . 
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JJUr1116 l--:'- rtulic.!~ uo far .~c~,~ritJe<i 1 a :icture han boc.n 

obtuilie<... c.f t~ c in~.a: .. -<-t 0' ulu. i or:. an co,.,· itions w:.. •. r·:r '..t:~e 

i t 07-i :- .:s in tl~c Ol"Ch.nrdn ; aC'r ta1JA .... ~:; cctt of t: ! n ovG.r- all 

i ctu;;e mny nov 

The ore -~u.·. , ns an envi::-o ~('.nt, e .. .;n be 2o:m to ~rqsent 

t';IO out:: t _·Jil.g fc Jt.ro , .t:.ich gre· .. ly v..ff cet our coneerytions 

of t: ~a ~olo ... Y. 

1.. The or crilird is ;y ... o ::Jc .ns .:m irol:.\ ·.!:ld cnvirot .. ;~nt. 

on t:~c eoi1tr..a..ry, 1t i nvit .... e i.n1.r wi on Ly ol n:·entn frol rttr­

rou.."l ~ing h: .... !Ji tn ts. In or .. o e..-.ec , t; e r ... :ur~.ll. 1nv.:::.sion f c.ll011S 

t...s.G f'l.Or t-1 !t 1n the Ot .er CU!Je, t G inV J ing elG G:l'~ ~nter 

$~pc.u.,, Aoly and indo· ondc .n ,,ly of one lll:O t or. .. ·o.r ox:1.u lc, 

illust:r~tivo of the f'irr ... t c &.co , ;il.e flYt ~2!1¥)1 .. 1~).~, 

fo11'1'.:Kiv. i ts hont 1 -n .. t , t .c ',.f13C~ !~lPli~ .u!JIQ~ga, i .nt o 

tLa OO'..l"'•lax of the orel:ia1"<2o, o t~.trc.1~.ly ver y rccet t l y in 

.)outh . rric~ . 

tiJcr any exa...:ple ot ~ vaod \lJ:leh enters tlto o?char zl 1'rno 

tl1e surr o·unr..li ! .L~ ecu..1try , und Wl:f 1Hccet ~t. -ich is ut·~r. ci..ed 

t o tho "t:eaos fo!' s .• el tf.'r or for ~0erctim o of or..o :?Ol"' t or 

... . 
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:lr other. 

i ntro ..... "!. , N~·. 1.ocic 1 complex of J. e orcL Utds .f1·o~ other 

t.:.."'lv1rol ~.onts - '"}Oro or less dist~ t .. 1c 1 rport-.nt t .in= 

no;rc~ luoly to ot .. · t he 

. 10 ore~ t , :;-y lts eo:'U'\ect1cns vi !;h o~..: or en.i r o ~ .. _"ts , 

co ~ .. ,_ins .l l arge nll!l::bor of 0 ocior cr , icr , _ ly 11 

.. -. 
. c:mt, ·~th n!ch m..w ir. con~trmtly 1ntorfor1na in ;fi :'1 s 

u. ich c 1 ::..o sud n ch· .gon 1n .. eroeli ...... to, fa· · d 

• It i~ sur r1~11..; how ·ov s ~CiL"n tl:l.S 

dC'J!"i .:od o.f sustenance t· :rn to t he t_ccs. The troo:; ru 

\ icb. ~.ro .... c c· lia't" to t he Ru ... ..te :..Le . 

pbyto .gou '"' s · ~..,;cieo ~G t 

on tJle ro: .ov;J. of' t. oir noro !.J._;ta()le nor: · 1 ~oo ... s . In 

foot , i t .lc l i k<..l Y that a .crt.l _.ovc~ant or 1.1.:ccts l 'ro::n 

1:1 l crcc qu·.!ll tl tics erea tcs a ~o. t i cf ..1 ctory ! c. ui t.:l t ~or :1. 

- lar;~e .... 
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.J.ilr go n~ bor of s ·~Ccios , ctu.: s !"li on , ...,entlos, "tnt: .. cr:le!:ctf; -

ll..'ld they L'1 vttr .. 'l S(,l' % ~. t pr f.:\y for t.ho nv~ !Or-,u.s c a rn11J'Orout. 

~ ~ics 11~ icll are 'r"'s .. t · or ~r __ eh fol:.ov ~.. ' e:.... in an · il • 

ere :- nt t-.. o.tr ox~-ense. 

t:zi :~~ 1 ~ earl'iC.i ot ... t o.. l U" c ~e~lo 1r~ t .o 

.. l.~.v .. l.y~ .~.liv-er Valley, ar.tt.. t. ( £ en i'loo 1g oi' l .... r ..;e 

arc ..... s of' 1~ ~unt r.a.vo reajj effeef s en tho 1nc.ect rnuna. 

rt do· s ... o inlJ i n t h cc u ys·-

1. ....c:-~ i r., 1n3cc · ar intro ~ue " · i th :.:{w -~ltcr an.d 

rox~m d 1 t!Of\.-.1 :ey tor t o:.: c ii!~" c ":) already !" ·- t e t . 

"ert i~ ~ ~· tei..tr os, su~h s froer;., ~ r'O • ·a t e1 ... a :ro~r-

anec 1 ..;;1 t· e uo .,.cr. : .. iOZ(~ . ro 17 1r.~ect1 voroue ~ 

so l r.vc thci~ 5~ -r<! 1n nffect1n-~ the i nseet ra- 0 t .. e 

orct 1r ..... r. .. 

;a. The su d<a i r..i'lHY of 1 :-:e qt.....:.L.t1t,.cs of ·=..;vr 

illU. t affect tho ni e oe~J i ' te of tLo orch r s, · --1n t l oo 

mor-e _t:.it· .Jle .;.'or to-e s ciu; 1d less so .:c..:z o'Jle- e. Th 

cffoets of thi~ ;y· _.a reu .. , mt lit.tlc is ::.:·.-.wn of ·. jc 

P.'.icroc:J..i'1 tic co 1tJ.o·.· or t.ne orch r~,s .. ~~~1~1Iy, and 

eve... l· ~s i s kno ill of t~ G c. • .,T·~c v 1 e1~ tak(! laee on l. ... , oo -

~Y :\csum . tion ·· .!cl. c ~ L.C!' do :1tl~ so c 

r:rc of E: fe>ty 1n tt l 't t. e 1 ~i< 1 \.oJ.os rill r i .. c anu t ~o 

. ..,ucs J:ro • 7ne !'t.nsit1v:L.y of inoccts ~o cue 1 

chan_.eS and t C ~:'fee uS v: ic! :,_ oy .• {·VO 0!~ v. C -":nur:.a. in . ::Jt 

k..UOWJ'l a t r'!;SC t 

- .uring •• • 



JUri ng the bt·!ef v:i.ci t to ~ "· t J~uu."ort · n o-; ... ortur .. i ty 

ro~c of invc.=. ti,~ ting t...o orch rdb dJ ... 0011t t.o cuo .nothor , 

onG of --mien h ·'• ju~ t uccn 1 rig to~, tbe o~.hor r~ot, Col-

leeti g in oth :r.i 0e-..t!f o.t· a sw e·~-:t at · rooucou vory 11 tt~ t 

rceul t.f , e"·e(;~t o#.A lew ·ltches of wueti ir. t~le or·c "~ar1 \lhi ch 

li u be n .Lrt·i~~L.te .. - ,£'rt. - !: a oor. t ~J.vtice- Jl-& cont;l·e.::,-

t::. n or sm...tll ~.-J 1 :; .., r., small O".JO .. ~ ... :t on ... ueh "1~tc ... H~S. 

L.e c. rc.1 .r ds wE~re, in --er-.. er 1 , •toth ll cloar~l of ·oc ·r:, 

to-ut in L.~o are!:l "' o! grot .. nd .fi·o~ • icl. trr~( s • •.0 be~ r c ov~ 

Uh. in f ich l~C'!'l<-!'lt& /Cf!C W &.JC tl'!' .. Ce~ ~ ti.iC:t '.I.Of'ltll of 

T eeds h, d be~ .:t lo d to (.{C, eJ </'". ,'here w<. ~·e sueh a tcl:cs 

in :,.., t.1 orc __ ru~ un "'"t ,tore .;· 4._ t, !JUt only t. •o!'e 111 :Jhe 

cUlmp, lrrl. ;""'te o~c't.O.rd yiel , in• <?ets it' ~lilY r.t.."h.x~r 

cti vi y of' so.il- · ell in ... in .. (.cts 1as trkoulY grGater in 

t ho irr!gu t<k- OIC ·-r . It is -po .... e..i lc -~:. r<.... l 'or<., t .1t. i r­

ril)tltior. of _n ~ a such s n ~..rcwrd, in 11 ot·.e.r~1r.o .lry 

..tistrict , .~ ... r i .. i Cil0lf u<; n.uficiu ... t tc c. uc.c .. ~ con _;re[~""'tion 

o .. in::~ccts tr1cre, art1ctil ··.rly i n ! ~tc!ior- 01 ... tru .. ~e· 1t 

i - r~ ·· ~ it1le that L-. t. · ·:.d. r tio .. 1 into m eseree.ncc fro J 

11, in.,! 'i thin t: .o are:l ~oth 1 · ~ a .r t in i ncrar.: ~ ir~ : t: .c 

ir,n<!'ct f t 1' of ~' d ...... ere .nro. Thcr 2 r- , ri thm.~t uoubt, 

nr!. it·cre .~ c ~n cort lin rorns oi' i nr-ect lire in <m irrir;at~· 

orc.1 .. r . 

3. l'"er~L' ~ the ost 1·:.1· ·-ertu:n.t effcet ·: ic 1rr1cution 

:l4lt rJll the f auna re lll t~ fron t-.c < 1 e~ tructi.on or cert.:dn 

i nsect!' w. ich rwy t·Clke p~u.'-~e, ... rtiet.lc.t>l J L: ti,e · :-ound-

:ellin.g . ". 



dwallina s~eeio~. I t ·'ILu very clcor from obsor va.t · '"'~rs 

daye f ollo:Jing t t.e f loo .lin.::s. 
I 

co~~ation cf ct:i.v1 ty L - Y I"Jo lc!lg cuo .gl1 ror "'B.!' :.~ i t os 

consist, u i .. ly of b1j.L 1~, o cro.-.1o .. ·~ n d roW! 1 fo!'.lgi ng 

or pu.y . c ~~ ::.r z·e3u.l t. 

, .. o::t. r octed .,y ... , r 1 ' tio:. w t ·r. 

If th~ <- 'ove- · ntio~.cd dest ~...ctio 1 or i n ... oets 1!:: co. -

:.i crad i 1. e mjuncti· n ·.dth whflti h s hem~ r· i • of obrervn ~ionn 

t T'or"t Jo. U:~o:rt, it rill bo st::~n ti,~:. 1 t i s ~~ t lf'·t·ly 

t::~at oonr:i :cr:!blo ch n ,o... .lit ~- .c fuw~a1 co~ l<i.T of tho 

bi 1l'TiL tio.r: .. 

rodueao. t 

the T'")!: e'lt tioe t ho cort of tro t !(·~.t : t f.>'\tra-:ncl~t hi e;' , 

"'Jnki !'lg t .. . e neol.l fvr ... ore <!eono.:Jl.e -..1 conr, .. ol ·:ot." O-.tS rrr0rc 

Tb(; r . C nt vCG 'cn~it: S CO\J r S , C 0 1 ll~J. th'".:.t ell 'lie,• 

t t i r 

- tl c ••• 
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t.h(, i n s c·c t "0~ u1c tio .. s of t .. le ~:L nt eC!n'Jlatnl;.;: tc ... 1 i to 

fovou.r tbe r·<n t s ...... oclos , r ..... t:1.cr tht..n thEir natur 11 eno .. io! ~ 

Ihtur.J.l H:t0oie: or ooet -:- l :..!it, ~~ .... 5 uf eitrus a re colery teroun, 

strnin 1 it can lC f: '..i<.i tLat t. e .P<P·ml. ion of c treo :ts 

th .n taker 

r y n} pro avor, ;:a( ucnee or even to tul~:os ~lace id c:L 

torn ::tnd ., r..J.ri te .... somoti~e l.J.to;;; 

not !.x-1en li.SC< n:. ' .in nutu.:r.e ~1:) set of 1'0nu.lu.tiOhS in an 

ecol. oG 1 (;n :[ cor.uunity has eve-r be on fou·.d to t10 in ,~,r.Jil.ibriu., 

lit'· i t;r; onv1.r0l1~l;. t - nll is iih \ co:1$tM.t r.to.t~ (.)f' flux. 

-o ~pJ . ... t..l.O'l rt" f~r-rc-::1el inp: , and it i~ free uent 1y a.n 

l 

I 
! 
\ 

1 
I 



a ivmta..:;e, in ~:-;.e 1Cl16 run, to t . c o ..... (H~1cr .. t 'dc~l i t is 

i•.:!ad. Thi(lo i .. orc n ro .~ tit.ion of tho ~r()atmonts" Qlc .. :.-

c 1 .. :;::; t: t,e u .c '""<:: os;:.enti 'llly tem_por~; u..c·l~~ -~"cz 

. . !l t m eo . t or t .osc i n erndu· 11 y iucr il~:o> so n to -

eo . ..., t!llOCO!l.Ck ..... C .ln 5'0 C C .SC " 

Fu · gav1on rJa)' 11 b. ro l o.ced bj~ t~.c ar 1.1.~ tion of 

the no· ·or .:~1r.octicidcc::, L,:: t t:.ceoe , !.oo, ecGrj to h v c th"' 

cfi .. ( ct ot dc:-troyi: ... .; t he entire 1 ... e ·. · .!l'.lt 1on.. Their 

cf!'ce ::..... . .. -.vo not yet boen tl~ly 1~v ti1;at '. It ir not 

~-rc.,osc ~o cnt<:r :l11to . tt!d l discussi01. of t he effect. 

o: i uoectici os o 11~ o , ;br.;, r. t i... i!j fully ~' o 1 t .li 'tl il .. 

t'l literat.. r . 1' •; >lie ento"'lolo ;y, a'id 1s r.ot in 'cc i.g 

vi th t ,e mitt TO 'f t 0 '"Jr e .. t .... r..vecti("::tt iO!: . 
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XJ1ntt:n oLt th:lt t is co.nsists , in reality, of t; 

It hns boot 

:o~ul '1tion <":, 

... L 11 .t.ov OO"lsir Cl" t!:~i~ ccc.t.:.o.J of t. • . o 

ci t "f"U3 tr es , at; o- nc · to .,· . cene:r 1 f .. 12! 'l c . t e orc!l!:..r . s 

n~ a rhola. 

d11£~cnt a ttr e~1o~r to i n oct~. Tho r ot.: , r tf."ms , lt! ve~, 

nouer s o.:1d ~rt.:1t aro .fot.n.... ctr . . ct:ivo by V!l~iou~ iru::cc~~ , 

0!.0 or :l rc~ · part:; or tl tre ' .. In ad_ ..i. ·c ... c .• , c<..·rtui · 

r lo.nts nnd n 1 secret.i.onr 1 .10ctnr nnd ~~onoy.... c. 1, 

cl~c err. 

trc cc- (_~.vel or v lf:!!c . ...... ) , -r,::. cfrn.it i;rccc or l . .'!! ' .. 
t!.c term 'ci truu · .. -Y .::JO U£;ed to cover ::~.L ty"·.eas or tr<.e; 

... othor ...... 

s; 



ot'1er aspects oi' t he trees. It i s t~osc i nsects which 

a.r o clo5el y connectetl trl th the trees th~ t a.re nou to be 

consi ... ~ored 

It i s O. "'TJ-.. lrcnt tllat '<TO : :ve a co·1pl cte inn:~ct. co ~~1i ty 

in n.ssocir. tion iri t h t.he trees., .lll par·t:s of t he t:r e !lro 

f.J..ouors a:..: le ·f bnscf. 

uy pr~ntors a.:1d .:'V.l' .si +;e~ - o f ar <.l.S i ~ :·novn, there :l.s 

1 o t! i nc :ln t · e co--.:nmi t y oi.' : l• i ch no ·~.;_s e 1 c:· """ ... o e , J:lU no 

s,:.ccion 1'-' vi t hout so;.1c .. l.'oru of control U"''Ot:. i t :._ repro, uctim. 

potential. This cor-trol .ay be oi ologic<- 1 or elif'_atic, a.n.d 

it i::- t;u~ na ... ure of tll te controls w· i.eh form~ .l l ~r~c part 

of t ho '"lOrlj imnort .mt Ecct lon of the ccolo .oi cal studi es of 

the troc~ o 

I t is e~sential , for t he sru~e o~ s i nplicity , to consi der 

t:1er .. e inter rcl ... tions in ccncr al ter:1r:, oti ·aru1r e the ruazo 

o i' :(?taillc ·d :: ,;o confu~ion with re::;·lt nt l<.:.cl .. of unc.er­

~tnndi.n:! of the rcl~t ~)l ycd JY the in['ects. 

\ e sha.ll consi der , fir ~ t, the Coccids , ul d~!h aro t he 

tJai n ::>est ::: of the trco(j. 

.\,•oir effect , i :f not chec ~ed 

in ~one "".lny , ic the de .. t :1 o: t: ,e t.rec , .... ue, ..... 'n~~.rentl.Y , to 

.::: co_luination o.f the e.L'focts of t i:e l oss of s un an. tho: e of 

the toxic rJubsta.hces i ntroduced int o t he ~ ·l .~n..; "i.::icr::ue.. 11 

.,.,ar~s of t he tr(.e !:k y be a t ;;::~c<al-1 l.Jy one or other Ol t he 



1~8. 

Their 1."! prEK.<~to.:s _..,..c ~occi:·olllds , u ultc ana. 
l : i.I"VJ.C , ~'lyt 10:;!;ero1.:::: pu!"aoitc .. , ~md ncttro ... crrrus lar "./'.:lCv 

It i!.i thc:L i ... ~.t...ct~ w uc!& c~ .. ~titl.i. e 1 collc<-ti tT lj-, t. ~ 

a:J.i l: c!lack on tLu nut!!i'..U!'S of se.n!e, mlrl it !a t~crc or e t;·o 

iJ!tcrrclutions or the• e .. poc:lcs, .d their r .1~ t :i.vns ~ t~ 

c.t~wr S!>QCies, 1h:tch bc"'o--e 01' inpc..r>t...r co. 
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s: .• ) t.U: .. 

h• t;. u~en rt:~ .0 :1 ill !.o:..:o ata .:l uri.,; r:.~·ld 10'!! v. t hr. 

lr. t :.o u·o oth CT· cics rc foun ~ 

b .... olol...lc::..l ro~.at.:ion.s .- v i t il t o r-ea!. , JOC t~- e th l .t~cr 

an.J CJccur o.-. many of t: .. (1 t_ e , 

rc · r c .lo .. 

v c cc1~cd t.o it~'tc t:: t o t ... ~ r.. tter in t. c .t"i- :..a froE tvo 

tvo : ccios, and ~ o ~ceo~. .>ci ng m1 t c t .. o '"'in :..~. y 

.1.Hi r · ror { i 1 r · :.l co .... fir. -

" '"-;o·. o · .. 'tJO.... ":'f o, ..... l~"'~" ...-.·1.! r- •t· · ... -:, ~ - .:;.. '" 0 f"" r ~ ~ • ~ 4 V • ...,,. "-' " • - I ;·J. v t · ..,. II ' iOl (04 .!'J :1 s lmo· ;:1 , 

- or " . . 



""ere e~timatoo .. y tu·dr~g 10 lc t r.. at r:-.udl:"'l fr(n c ' CL of 

T' c tl(' J oa t.:.r-c 1 to ·-..secrtai..: tho 

<.:. ·ree of ru.t ·-evivity on t. e tr~..cs L.vclvc-J. cou.."l.ti~::; t ho 

doci de ..... .... ant ~necino over the u -n 

: etor'· 1 t ' ·ol.y t o .rroct si.ch a eonn't in t -:c field , 1 t uac 

c ddad tJ: .1.t • 'S rof'ihc: ~~-;; of eo .tine an~ c:-ti ··.lo . 

res t o, 

i'hc cov.nta of re4 : c ! c and ants vcre 1adc o 1 8.~ tree ... ? 

vol ved <.:.1~. ~f th • 

Table v. 
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_-o 1 tLc a:ovo table it e ... :n bo cee:1 tl"!. t:-

1 . T:.~o c r'C 31 trees titl t1oe1 ants ;W,'1,. oe Jo .-.roc ~k {j'l. L· 

) -· .1.:1oro · ra 3C tre~r . v1tl tr!lly O\J .. :.lo pJ."'<JD . ~t (3 ),. 5 ) 

J. There are J.' - 4 trees v1 th n.ly ants r t'scn (l.f. t ? ) 

4. r<' . .rc~ 17 troos \lit. rcit f>r a.:tr.. .or nc lc p ... t scnt 

( - ),. 73 ) 

4. .. is ould SC'-!": to indi"' t t' t •e; ~~J.c 1m· e.., t. .. tion 

!!l :._o fairly '1. OC r~ncl i . t: · lm uCC Of t'.ni.t. J ..n t!· t, 

t ere.l.Ol~;·:; t ho cont:-o1 or £~ - ~ eti ,.f!~y !a not l~!' ly to 

r () uee re_ sn'"'.la 1tu ... c .. ~.tion _.o ~e iLly, altl~vLf!h :.:c c :; o 

so dcr a oi 'l1 cir{'!~St~ce~, · £.i has b ·:.- .. ..i lO' .1 i n ·· r e-

t1ec 1n the .crov~r tLc tn nro 

active on t l o tr os ..;:.ere a!> o:srs . o i.>o a "" eat er 11' J ii· cod 

o ... ' rc scale ocet:r _ Llg, 1n o ~;; lt. 3~ or t . o t rt es a~ ant 

occ · c~: o popul:ltio. or some s ize devol c. l .g. 

t n e.· courage 

,,c lo pulat:1ono ~ but !JUch 

roy .TC 1 ... ;:.· .J.t 1! ~10. t:dn caoco only· t .. c res ... c ;_..f tho 

ant prm.·ont£ c .t.cl ol' re~ . r;c· le Ly pt><.-dntf:.1r~ nd pa:r r-.tto"', 

· e.rc :1nts cro a.·· c- _t !. r d SC lu refQ!lt t·lCl' t~ tiL ... t 

e ct.cr r~~torc inv~~v 1 .i~h r V.:. .t .. UCh CO!r.::ool, SUC!l 

U!: dt~ct on c.th t o troct na t' e :e 1 ~ , ..1 fuetol~ :1 ich i:> 

t · OUi::l.;. ,,() uf f t;Ct t~1~ .-t1.111ngnor s of 1 r.t~~tto~ tu OV-"'Ot.it, 

u!ld such 1'. ctor t> a s small Vt!'i a tiov-:J .i.n : .. d.c:i•ocli.: t_c 

) 



lJtr. 

(.U.. : ) 0 t occo.r nlono .. 

.~' .nt ir_ 3 .. out. of 61 <'+9. _1$.) ~o t~·oy occUl" al one. These 

t ~o foe "s cor.. "11 J tho ""Jrcviousl;y- "',.ontlm e; eoncl J. .. ion tt.~J.t 

u-0 ... .0 

bx·iof considc ·~.:v-1 or ,he o eh ·d:... 1.:v't"~ Vt. \ . v be 

of v.c..luo. 

:tho f'! :uras obtain ,. hc.:c c 1 .i M t, o con·· 

Of rc<.l ':'C 0 no ~:.:.o.W o 

... :i:..~ieant that · .ey \:lor .. 1 .~· ·t · ~~t ti ~ odcc of the ore a.ru 

cdj .1.:ent to .... TJory . u: ty r :>c. .1 l('"t r ::.mltc iil t 1e l(· :·<·s 

L. ·• 

In thir.. orc·r.iar vo nco tm h1dic t· Oii 

cc:llc- t·r (: on t:. . r 0 t.:· en. on v l e t' c 

ore ant"" .... r · ctivt? ( 1 

I t vJJ.J 

C' . .. . 



c _ r !y Gf!n.e r 1 · . .... i or.-:.111:.; . n-

;eo.lo oct,' r<...1 .... e ld ant 'l.etlvit 5 that ~.t cot rol 

co~ ~rol y nutu.rlll encl!l1es. 

eo 1 idoratiou or this ore .... r J. c..dus 

vore 1!".VC<:;t1 • ~· ... in t G O.i"C l.'" ' it . .10"', 1 0\1(!\"0r 1 .;'it ld 

d.ta u~o.n 

bctucer:. the t ·o ~ cc1os · .... · t t:Ulde . .. 'hia is ·o... belo 

ll~ thi:., co.u.\cctioi tl o othP.I· orchnrds u.ro of li ttl(; <:J l" c , 

bali.,~ o1 ~ha!' too nm:411 or no ; l5t:!.f i'iL-L • • 1-- 1 ~fc!>t ~ t 1th 

f'O'l' 1LSC.1~ .1 .!'!.g'UI'OS to ho obt e • 

The. f .... t t' at t• o I'o.. sene 

of . -~..;s on t· ·o trooE tonds tc ~& i~t t: c seale .. ;nu.l:.lt,.on 
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In t. :t-: oreti.{a..J , ~·ieh va4 o. fttirly la:···o oJLo, t ho;p(! 

oos a ~licie r:mgc Lh reJ r. <ml.c L.t'uc .';.ltio- ,, .~ .. "' o pro.ctienlly 

clean tror o -~~o 'trecn . i th an il.~ , 'esta.t io· o_· 72 ~ c .. 1~ 1~ 

1 0 lG '.Ves.. X •. e r •• ...;o of ?.t1t ut~··.ivi t .... i.J .... c .... 1~ J great, 

boi.ng .·ro 1 tror- s u:.t o·l~t ...:..t~ to ttocc i!l \f-lic.l. i.tl+O ontu 

u tho tr..m.k in tile cr1 , o~ v. , ,.u.:. ·tex· l ~. It 

u cor: . ""or ti'<-' tre"' n on uhich bcr.J1 ::; cci <'n occur C' , t. c 

d~:t~ ob.~ined '!~Y bo o ~ O~!=od ·c i n 1gur 3· T"no · n ta 

1 e prcSN tc • i n i\ 11 in J: }l C }:; 0 .. : the f.:" Oll""'i.z. 
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Fiht.;: o 3 

Rcl· .tic..~ ufJt !~en rod s cnlo i nfcntLtion ond 'Ctivi t y ('If 

cue. .o-..:!.L!'l unt .. 



1 38 .. 

rJ 

rio.t or .... . c, &J.d 

0 tb t · ri .1 hi ;h r:tClllO 1.-font ~ .... -on 

Dm 11 

!.c . • a ot 1m011 

tha1r c .. oic o ~ t ~ .. ro day to dny. If t hey do , ~bon i t 

is po.:;si blc tha v t · a hc.p cno · to b ci10SCll nt n t ::1e 1on 

~!lt w ... e not J:tic'Ul.rly · :;tr too to t , t.c1r cttent1c4s 

y m: othor .... cc .sions 

be ro ctto ~....lOL y ts. ,. i 1:/, 1 t f ... not r.• iolo to 

'"e o.ll tht (;...) ntn on o .iO r, nn:J t .1 3 vil- . 0 c ~.Jt ivo 

!JO m counts lw.. n.:J.y b"; conc1dcr d above or .. , lo'\1 the 

'normal dc~~co Cl . :.c~i vi ty -·or :.o r.; ~ct"i s 

in ' . <I • th l 4 ' • t t r ;...._ ··u.r~..t. .C~Q :;_,_lr<C~O po.~.n't:J , l.~ C n .;c; ·-c • v l. 

the i ~ex· e ' "' of t nctiv1ty 

.1 til so n.'ley facto~a 

c t_· .~ o, ar. tl .. c ossibl;..: co· xcef oi' CI ror 



v:ll'.Y ., r.ru.ch a o i.." 'r3' otl:ierz. J.l.Y ~1. -:n of' rcla io:;<·h1 

.JOul.ri be o .. _ eete i tn L\J .... hC\in at +-! e higher ar~ lo:.-er ex .. 

trOOtit ie of l 0 "1, o, Wld such ~ t'< f' 1!"1Y clc rly the C!lBC . 

It wu.:L (: v<.. -:, th . , 't.~r.~ t \f a ·o 1 cd se· :c :r:·" .t ... oee·...ll" 

togct. o., tr1o o io c a ~ll ·ht indication. or . n~or1t:!a! 
relations~ n bct\!C<..~ ;t.c ~ ro, ~ · tJ ·o a o no ·:y t."'m 1 f ... 

c .ti f'a.~_tor£ thnt this 1:; ~; ..... c· • 

.ot · er · ot oo or ""'c s i ns the ~.. t . o tn1nad in 

Or d l V ay e u • Th. !: cons1sto of cal tho 

t e.etivit:, /:.e ls :--· tio :rcr o· c;l tre<.' nn..:. o! "l.,_CJ ·• ·1j.; tiu:~f!o 

r..,. ..,1 ,. ; t.h<!~~" rut1.o ·o .-> ..u-u t on pl(...tt~~ .ag~ .... _ . .,t t • 

f'l'()t uoney -lt"l :hie: ~t\Y 1"C f01: .... u to C(;Ul'. Ttdt ir 

... h c \m 1!l • '1 ... rt ?._, the r .J.l a~i~ 

Tnblo :r· o:f t c p'. ~n 1x 

. tlO.Y bo O'lmd ,_n 
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P'rcquc "1ey of unt c~ . .1.v:l .... y/scale-in .. i':'o!1 t.:i..l : ion r·: i o .~r ... :u s. 



. '8!..C 

rl Vi <.•c \'"C.i.~ • .- :e"..hor tho one 

•-ll el .:1,u:; w1ce 1! due to co1.mon rec ~1 ~o to some 

~xternnl .factor, ¢'l'~ ot ;o s t ntcu. · t . . co nl~tc c:ort.1int .• 

! 'ror1 t: ,c evid ru-_ce lrc~dy r <> r r .. t ed, tihi cL in.-.. .d e t os tst t 

re. . c ·:l o oeetu reT~cc doer- dcoo.no to sono ext .. 1.t on ant 

oceut'r cc, it vould ap ar l 1Le1y ·t;hat :.ho eat~·o of t >6\ 

po.rall e1 · o -.r: eo is to SO.l!le o. t c t t ! o rmt '~Cti v ~;y. 

o f ~.one L:· rt.a...c .. 

as i ndict. to-1 in tl.~ :'oll o·Ji!_.; d i ~.~r ::J. 

) a a c:t sq~;.ro rc res . .~.ts ono ;!'c . 
~.. 't.o ·t..~""c-r '1.-urr: ·r1 ... :.:LL t..c st; ....... '"o ;: 1er: t o .l' b r or 

r..ts ,.LfC"(:ndiAle ~ <i tl"tK t· a ~.: u. .1~ ~,e~ ... · .o-..;.~·, 
3. .i: c lo··'"'r f:i_;l.rc _.i~-po::.. !:.. t. --~· . .... or of oC" l c -r i· 2 00 lo· ve~. 
. .. . r I L:u~ c ltes "'>rC~tr.C<.t o f n· ';;.i l culo.~icc .. 
r;. ;'\ . L uic. ·t es "".Xe!!c 1C9 0f ~ c ft !,C21o .. 
6 .. ~r .. .!.c,ltcs ~rm.~nce (;J.." ·"tt. e··i -c olo wi.., iLt ')!10 f.oc 

o~ t .. o .;r _:!_ of t .e ..:.rC'C'. 



11+2 .. 

- 3 }f. 1 ;. ;c., '+-
" "1 l u 9 ")b ... -

:?' 15 31 2::; - ::.37 
2 \ - 1 ,(" , .... _ c. 

' 

- ---~-
.......... ~.._._, ........ -· <~....,...w-.. 4 o'W -. .... f ....... ' • • ..-..-.. .._.... 

! .. .) ;;? -- - - -6\. 14 lt r' - ·.p 
·' ..... ..... .. 

-- ""·' '? 131._··-
1-- --1? - - 1' 

3'! 11 9 "7 ,.. 
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1-- - .... -;)C 3'71t- :')'5 11 - 9 
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X . • 

--- 1- - 't7r·-·-~-- - ~-........ -_.. - ._..._._ - · -4. ;5 1 ' - - 51 
:1 7 6 lJ 3 

l .. 

-
h ... -'77 11.t-J ').., 3.~ '+3 3. 35' ?") ' ) .... 

~1 c' -. ../:> ') 

• . n 

_....,411W~·--·· ------'-'· - --

nf <.\£lt tu.~.. r c ln i! tri: utio... iL Crc'. :r ... I ! 



It will be notoJ froo t :ds diuer~o t •. at t. e ":>rene'"1Ce of 

en exit ole !t ti1e ! .. otto:~ of the t r c e l end to a , reJ.tcr 

:.&.ttend:.J."lce or :....nts on the t ree, evan. tnour;h nct .. 1nc1.:mt tr·ees 

In ~eneral , trees vi th t~li oxc(}~ 

.. o f ind th~ ~enter (·calb ,.,r,,.ulatiOL<", uni , ta en oy md 

1~\r~e , t..n1:- i!" t:.e c .sc 

!:ere a nears t o i.Je a rc~ orcnc c on the · ~.r t of t r10 unt z 

f or ~:ring t .• eiJ' nestc .. t t11c e,; ~e~ of t11e orcnclrd.G. 

'!:!i<.!l"'Ocli:::ut:tc "P)refoY'>en~e , o· .. t o 

o.._· t . (J OI'.:!iL' :tu S .ro J. CSS Ctl.t i vuted and therefor t he nor ts 

len! eli - tt.rbeJ, 1!. r~ot l>.no m~ 

fac~Ol""o 

c..-~us:e of t he ~.tir. t 1•iou.t i on or the ant LC.., ts i ... t !:::.z f"us!!.ion . 



From t 1c l .,. ·,e fltn1 ~o.ti c n collcctiont rna 0 in ~:1c 

vU..1\... yr. R iVl:l" 'l!l.llcy,. "n tlLe COli tr or red !:Cll0t t t.l 

._r t .. n.r ;1 iiJ.e conc~·r !.int: th~ rel . ti re n~~bcrL or a l argo 

~D~ortroe!lt or i m::eet ,. cicr:, ·nd ' l 1. 'ic t).on it ci· en .. 
Of t .C ty C of ~nrec,. COl..;mmity \i!"J.i ch i S to be f o .:11 0. 

Here vr art. CO..lc.orned ·1 t .. ~ the nor!"l-.1 . 01 t...-

!)ul "t. or. fou:. to be o1 

._ r:t ;::c .... cr . ..J. cecurrenco .. It t. ·s .., .Otl J.O' "ld that or ll1 

::laY T>O! ei ly )Cal" .n.y rclr:..tio to r ed ~c..-lo. 

o ... t ':i s bn~tlc 1r .s t>eon !'ow.•: o c. o-w a ~~sgcfltit:\n of eo-

rrel t1 or,~_ w:ttl :rc cc -le o ul ,t :tons , o r v cro c. e 1 ttcr 

:ren.c:.cc itc ~rc. t ort eonity, t he nm .ber. of t: ~a ;x;-etlc ha'\r<. 

~ 1 1 t :;l c 1. s J.! Y.&O ;n oi' t hf" 

.ot t· .crt 1::- a:ny sieni.f1c ... nc~ in t •i s 1'ac "' " 

~ e little or in ... orco.t .:ith ro aru t o t· .e rel tiv<' 

1: tbe::.-s o. · J -Y of 'J c ot .er ~ · - \..Cie~ tn.k n. 



n, tur ·l encr:ioo or citrus 1n~cctt~- .rt is oos.iblo tha7i 

The 1 "r e m..unut;rs of . unti .... 1ids w• ic:~ · ro 1'\)t. : ia ·1c ta ~ 

!.ip-~.e.:"S ir;; tl e "!Cl'll.lt f ~a ..... cs m.:st ... o SOUght eJ.t 0 lh rOo ~.he 

e .. :l'ect Of :::...,i~~r~ u CPcLdG '3 to SO .".0 0 ·te'rlt, OI~ ,;tm.t 't'O ;ort10. t[. 

f. t 'CY nre V .r y genet· 1. - rcJ t ore 9 1 t ir; l i' r.:1y 

thr~t t ~e ·ro·..,m.•tio:._ will lia .. ~ tJ 0 · ~ro""''I't:lo .. ~ of ·ert nrOf~-

:tors tsn J ~ ~site~ to t. o tota:. !!.l.':.t'lber of ir: · ·~ctr ·we~r..: t 

t:. t the a ·1::..11 for~l t:~o uUJ.! Of t : G ~p1 A.C!'C ' d i e t . 'l'ho 

l~tter~ a.~ ... jJ; that ' .. ' J 1 ampcr t: 011 ... activ:. ty. 

~.~o st .: "- .1 t t. c c7 .t.... c;:" _ 'food c!:!a i n ' . 

:i r._vol Yod 

. 
..... ~-,. ... 



... n ddi ticn1 to the otiHn' us~.a1 fa.ctors ) • ar aGites , rood 

~up ly n t e .ttac ~1 o:f' 1. r r in"oe tz an..! V-r ot~rates 

little UJ..<ier sto · - -m:tto:rs rey sreei.ficl t, ~ aHd .. b~ li t7 

1' .. a ecnoral · :, ett~re of t . . a !"tate of a.ff .... irs 1n co1:nc~tion 

wit.~ .tc le r--neci s 1~ .... i"c .. · !f1 lo~·~ di n. ramr:: ttic-.... l lYt 1L n 

Di.: ~r.::u . 1 .. .-------.-
r'oo. e': .. lin b . .:!?~~ O:! v OCC!i . r 
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eo. r··lc "CeJ.y ~-:: o~ ~. , z or o sily a c :.,or;! l ·r .. y est...:t • .,lid.iC· 

oi' p· r ~.-iti:rn ··rovidotl L~ ey arc :ot i . tl".r 1 .1 t~ o n• .. c£1 ~ l. _:. 

le 

Of !JOffiG .j Gl' C<.:t'l.t in ~ p:f t ._ </.., t . . C re~·: :.C .. of nts in 

\..·O"'"C1~,1- i' ... · ,.vn._:, ·r"1 r·u., .... t "'r "'··r 1 · ... ,, c· ,t~·...,c' 4 ~ '- o\.i '"" ..t....r .,.. u. ...., .LU . .. _, "" ~; v ... - .....- \..LL i t... - ...,.._, .......,.:. .,; 

Coceid r mliY ·,c C0i~£ luered to~ot. 'C!" \l ~· they . ro r t~oJ \<Ji th 

:.,1 .. i .: .. r r ori$t ·1t fflctor~ 1n the eJ~viror .. n0l't , a.nd t oro is 

u l i r oct :m ~a. ·oni so ot'tVC(r" t · c. • ·:1.v~y urc Loth .. tt cltod 

vc1•y he ''ily '.JY p.!r a.::i tos anu. t ' is :.:: · n i~''"rt .nt offcct 

th~ lar.~c-r t .. o sc~ lo t :.ay arc 'iulc to tto.c • 

L.tion ui t'Yl rB • r ... 1 to 5iz.o of r>rcy l.t"'.r: bccj o )Sorvcd .in tho 

I l< i vi .... u ·l s 1e:~ltcnc ... l by 

the fc'tf ht:' 1 t~ y lo.rvuc ··.rc 1(\ft to ..tc.; 1 .. 'i ::;~ t 1 ·e 1 r~c, 

· c .: .. .:.ecd 1:11 t!'1 t. ·.o 

h~rdrhi ro Of 1nterf c•.rC.1C·.' fror.1 · ,.._ ts. 

- .;CC!l ,. • • 



' 
beO!t ob.:.eX'Vod attacking {;()Ccinclli-1 l nrv.:le 1n tl a J.iold. 

Ono <.'"':-'ect of sc.lle rolations!dp re-i· 1ns to ~J€' lelltiouoll, 

namo:.y ~ tho.t ~ ..-1r.tinJ betvc.en t :,c vuriotl!" t' ocics or sc .lc 

reduce t .c en vi ... o .MlCnt:U rc~is t·meo !'or "..ll other ~rceioc 

or :: ~i4lc, 1ttr:...ctir·~ unQ i.~trottueinr; il.to the co :ml x of tllo 

tree tho ,rotoct1ng antn. .L is :: bjoct l:l::; al:rc:1 y bocn 

d .nl t •Ji t 1 i!: sor~o dot'lil 1L r ocal•1 to rt:i,l ncnlo all~! tt.o 

cus to 11 cu .. t 

~calc arc seldo~ ·i:: d. In colo· i es or so.; o 1u ·J?t1eh two 

O!" 1 oro S'"'ee1c . occt.r t.he indi v1tiu~ 1 .r: l)f t c. t o ~ ecio. 

aro ·· tl . 0 11 folUld .tihJli~ toe;ot .. ot'. If tvu r e,i6~ oce~ 

or l ess di~t~ct oc, ~t·. .i.., C ~.ot 00 dUC. vO : i:.Jl to 

t n 1 t Lo, t on!t that tt.o ;calc .:.Utrouuc<. i to the ·l.mt 

e:--rtain to:dat \J..ic.h . ct oc l..C\ .. err(:uts to ot.~or SJJC ~in~ of 

la t:cn3hi rs .:e - -4Ch t.: c G.:Ul.i.e .1::: t _ or. c o1... t~ c Coecit t • In 

- in • • o 



in tho !lDSC!1eo of .... nto, contr ol t ho n.-' .. L, 1. Wabc ... s iL1 r. r.JOnt 

Cocci ... (.ll1. : .... '1: nouro .;ar~)US larvae, o.ro · t :... die d\"7 -t...~.ec .. 
r..or t Ul'"''r t" n . r..lc crt i n 

c . hid (!0::1 t.ro 1 . 

by !i: ::ro lCi."1~ bt•.) t ho CO~ lex, ~lC nts . 

e .~. !;t tm . or s ots f tho ol .• e ... trees~ 

1 rtiJ.l. k t fC, -·~~~Uti ............... -. ........ in t: 0 t!ul t f t· LO, 

the f<...rw ... J"OC:i~O ot LGtti _;OPiiuL" 

J"'l9't t.J n. • U .... l.. ,.. o,('t tllC 1"' ~ i ' ,.,.1,, nu " T_ .... ~ ... 0 b1_~rp c. ~~cr.· ,.~.. .... -· .. . .. .t. ....... ? .• - J .;; ,. u v ~ • ~ -

by v t •1an!"' inoe~tc .ma a ttacl2o. by p \ fij t or 

aro .- .'lt cneu!ec of t l.o c .t ;:- 1:1a:-c. 

__ .. n.ti .. .- o all ot: or 1nsccti vorot:: d.i:._ ls 
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~on:rgi ·y;. :"s:tt gyU ;1 n a:~ ir:tore:~ t i !1E c-pociec ou ... c­

count o.~. j.t'-' Jr f." t tolor .!.nco to hy\lrocy~ . • i c ae1u ca.o 1:.1 tho 

incre sed to "'0!1 extent in t o 1 1 •. t f~"'\1 yon.ro. Tb~ n.lul t 

is uL.:..~l ss at+- .. -=.':n ":lair..ly: t he lover lc··v 3. 1:.1<1 oui.t .. 

controJ.lj . .. ..r r.:..c"'ors sa . i.o o ... ·c~. tc ag i..r t G!.o 1. .. :-v e, 

•bich tt .... ks t • .. !'"oot~ of' n v · lot.;; CJ. 1 !lts ~ 

~o · ef r .1 .J•ts othe.1.• t 1 c1t ru. 

t• esc i n ... ccts are . .ore.. co::- .t..'!"l. i!. ~.oao orchr:.1 ...... s in lhic: 

ir. • ort~. _ t .~.·actor ~ ~J the L.eo' for no rc in.; for food no 

on.bt 1 c::. · s th~ larv c to .e !!'.ore -~ il~ o ~ore roo .ly 
' 

ou 

·r. e ytop: r.ouz n1 t .. ~- , cOl'! ri --lncr t ' o .... la.coous r.i to .. , t ·:1o 

CorioptG~Jeia. , :tl certain Cociciomyld spec! ._ .. In n u.it1o .. 

t o U ... tc! nit s arc I- oun to attac ~ t: o 3 "J!D of the } ·.lao 

"'o ling . .:;)t' • ---
The fu .a aos· ;::1 ~ to t it: the o ·cos auu ·rl! of' c:i trUEJ 

\l.i t t~c t •t,r-r;. 

tt our:.;h.t to ut · ;lc th~ . ,:c; s .. 



hns 'Loon cut nnu t: 

ex ,c: t. 

sp::{'er \t~ich {·J ... o 11 ~ct. bono ·t:h c .. o bar • In t e loose 

found somc.;irno!" to_;ct _or :r.lt pnr.tf: of ~.;Ul flies m:d boctldh 

lt it lilu.l~ t ·. t t~ .is t=.!ll eo · lc··· ~;i' s· cc1c!: .JO"J.lu r ot Je 

trean 

rn~~ l.U!i' .• 'L G' l f.S o~· t a ~ f'l~c C'.o 2.i~ .. , ot . ~n · po• t · ID.s 

OCll me t · onei 
' 

lJ.t evon ... :.cuf!:i f.•!'c. cnt il 

.... ecias ~ l -~ certa:L'1. . "" occ;,J.o~ic 1 cf:tee . . Tho .rcsou:o of t o 

.JOl.ievod to l uduec. o ·ipo~.t. 'tion y t'. c ~7 x; ... ~ .. ~- .. . .. , C l~v-

al~o causoc t .. o .&.T' Lit; to foJ.. from t he t:-1o , . .rk " .. us t e 

: c r (' 'ldlid •• • 



l.:ll" ... ':l of the .. ..ll!:O Couli.a.:..: ~..oth :.u.vo o.t. t he ::;u.,:;tancc of ti1~ L 
i t'J ::_o ti vi ty "'. Y'C!'.. t ~e Jo.y i'Ol" tl,o .• t ·' e': of fung.i. or .. · i1o 

t~ li ·;c on tho Si.-.bst.mcc of t!!c rrw. ... . 

""OSC- 'i1-« ' 1 <~ ..L- • ~ .... ...... ..... u (:,J • 
~ - , 

- U.J. ... ~t. 

t~ .. G soil. 

:·ot cvex·y f!'i J. .., eontninod 

Of t Lo 4 i'rl .. l~, only 2S• r.:orG found to co.1t .!.r: s ec.:.tmns. 



NITIDULID LARVAE. 

DIPrEROJ5 LARVAE. 



20 

NITIOULID ADULTS 

10 

DIPTEROUS LARVAE. 

1 t 1 t · .1 c ....! d ~ ..,on! li 1 



NITIDULID LARVAE.. ~ ADULTS 

DIPTEROUS LARVAE. 

, ( ' . 
-:JJ• 
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4-:'hc t•orocoinc fir;tU"en iLdica.tc tt. t 11r m~··) :JDu' ~-~ult 

::itiv.uli.dc t<;r..~. ~ for r;ono ron.S!on 9 to :_.o lo!· ::.. · .b\.':Jlti:...11t : r. the· 

:.'!u:y .. G :.::o.J.u of the l"'olnti'e lt:J:lbors or l:iti,'tJ.i C n uJ.tr;, lll.d 

vrosoph1lic l urv"o ( ... •i r: .. .... ) .. ..ncl r1t1(.~.nli' l..rvce tJ.c t'".o 

lru:'V 0 is not J..:.'.C ~. o 

ahlc to ... :evaio"') o.~, \Jhou t>c :rtJ:t is 7.:..1 n. ~,.;O-·t .. lin c.t _ ·c 

Of dOC y, 'l:ld tl' •. _ t UiW!l U f ru.i t !ti f.: t .:: t:1bl0 ..,.01" t·:o 1()(:; t1es 

1 t is no:; roo ."or t l.c fl!(•' nnd vi co vcrs"" .. 

ox~t .. il.1c:.t.:U L1v r;ti~at:~o \• 

i .... toroot.h:: ~'Oif!t :L t.l-)o :,ogreo of "'10'vc~ont ahoV'u 

Only t1.'.c a ~ul t bac • las 

.aro kno~m to !love . ro!!l ono .. ruit. to !lL.o·;;.he:t :..1 t ., o :ield. 

:J.lo 1·-:,z&vao .. 1'i:xu'Oll'tlY l ' Ct.i.Oi::l 1:1 t l.e fr::it ... s lon • ao OO!.t­

~it.ionc ti"lore are a ·.tisfiW'tcr;:, Qrld a i"oo ... z· . 2'~1Y is 

uv .d1.<. .. .J1o .. 

•• Ur'li)()r" of ::r<.:it nrc-- :<Jl c.aJ i n ec ... t .. /-: \n. t~. ruo nnotLcr ..,_ 

e~rt ~:::..t: ..:.:lOUllt Of :1ir r . ~ _(.),.~ Of .c..--otl t; ~.ur J .l.O t u.:o:; plt\CO 

oottroca tbo. ..... 1 ._.Jl('J t: a.!S z i·/00 .LcLl :. t;:rcato.l" ~ource of fry ..... 

Vitt t:-·H~ rom:.lt t1. _t t .o (lic t;ll.tct L?.t!iot..t:o .. ~ of ~ .o 1~<-"l .tio !-
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Tho llL!.'ltio!l O- e .... t_ o ''10 rors h c not, r. yot, .s 

e tudieri :J: · tLe I··~ tc :n · o. 

.ph! ds . 1"' ~ ~ Of £ cio.o •: !:OCi tc- \Il th t . t oubs' G..'lCC 

trin ~ t -0 f!cld VI)~ .,. _: t U n !'lOS v 

XtiCO' 0 ~t tl.:.o • rcrcll<.!O o hone~- ({)/ ut an;; olnt ~ o 

the ea ::o lf congre · ti ~. o l .r gc ntl!lbcrs of' i n -oct~, 

:1o~c nc1 Uly 1.;U!_· 1:. t ho orchn.r s, · ~t a ere t · ny o .• : 

~1!"-ich "ioi~c str _gora, and oen o ly in oonnec vion vi t h t·1o 

~ oucy- .. ~ • 

spocioe ~ · r .. ..:. \1::'! :..:m.y doal vit.l tbe t\;o .;,y· ,!.. o.f 1.nzcetc 

viniti · it so···nr tcly .. 

1. Se de· .1 ·-cr<.: uith tLo 1 u. .• 1. · ~b1ta.ntr, or tho 

It !c OC!Oll 

t;. e 13.1'£!0 ut :1 t r.· . £ ins c. '!t_ -v: i 1 em~ :ro t t .oro 'lll on 

\lh.icb t ey . i } t .!.'ecd . 

- boet::~.ac .... 



15C. 

bcco _o u roodi!....., co 1 ~ro i·o... a l1.n·co nili!lbo:"' of i nsects o.r 

n! ~ tJI'Qa, \4', us such co:u .. tit. to · ~ 1! por~, . t f. ., ·or i:.l t:3; 

oec1o ..... y r nt; intorrolat on!>:-1. s or t o e c:!os COll~cr crl. 

l ·.my ::;-}QeiO::: -c.:.y nv t t: .-c!_ toe on ";lcl -;;r es • 

.:;onJency ::"or i..'l!'locts lic.1 ao · lly l y en-co on ~:t t ~ trvc!l 

!n. tt.c 

i!u or~-

.• t .~.:ae-~r · the tl1a ... ri..,\lt1on o t~.o · -clc· .. ~;!t::.in the 

t ?01 t'J :0 t .. :-acto 1 i"" uloo of 1:'1 _ 

St.teh D _ cacios o.:: 

... ~c • , • .h, 1 •c···nl'l 'Itt' .. -. U\..1 <....;. ~. ' \!.....,.. 

uov. 

in~.oct :.cti~ity .. lmn ot:tor troofl. 

ouht thu t :.. ..... ·1y r.; .e1 1~nt'l o.r c .ch S '"'-OC!e . 

~ eucl" · 1 .. ::.1 ·. · , " :.F:: -._ :· r, md sonc 



pt)int o;: v.!., .:- , .JUt ·ro· m1 cco~-o~.:cal · t~.u.l.t 1~ vivv, its 

:futlc~;io!·l is clCJ:.~~o~ ""' vit o.J.t u.on· t lt 1~ a erc~t inf'luc:c:~eC' it~ 

Y"ron ·.:it in n~..a vlt' OUv w o orch. .... r a . Obviously t · c 1. ole 

t<:!l"'IC o:: insoet li... c 1 increase ~ o . . to troeo \:lith ;;'lw ..• 

l Ot:cy- dei 1. 



larno .uu:ibers of: spoci.Qc - tho J<l'' t .. v1ido, b1:il.~.t!a , ;<.. ~'h:..~J. ;.;s, 

Carabic..,c, : ·~1 'C. !1 'G , rol·clo1~::;, and · "~or. ·! . t!!O ntl.io:L .. n -

~ .... ar ru: l..:r~or s. uc-t es e.r o coneornc- , :JUt u.ro £'0!10'\IL t 

dctrmm.~.t::U vi th ro ... . .r~ to nl--.~11 u ccico 'Illis ir .... very 

&Clte:t•-.1 s i;a tc ont l~""ld ro' u:lt·cc CO!'~irma ;i..;- or :rc~" . t_o l ~ 

:roleD \1 ic.h t: o r..1t&jortty of spl..lCi\:'!1 play :/51:1• be alte:od 

when r..orc w.~~c:tt-1 '0 tost.s .Let observ • tio!11;.. 1:~ :ro ooo:~ ~~"'1'1 cd 

houevcr ~ t hny voul 
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~caM to pray co~c on ~~rcioo not ~- C~vl involved _n _ho 

corDt :it.Y eonpl~cs of t ~~ "-~l.. c. , :::. t nn!X)!H't: that t.~c;,' 

arc :;o~ i; ot e;1"ea\. 1llpc~ .. t. ,JJ. -;o ~..~co. o::Jic?ll .y. Ecolo:?.ie ]~.LY, 

t· cy :o.J.ti hnvo a r.;OLo.,·.LJ. Al.CY(lliLg ~·!fcc... 0! ..... u "' c 

v~-·1oty cf $ cics, rc ·cJ.:.lf'! t~.cir U!:.toorr o· v .1t, ~ ~ 

rat. cr indir.:el.:mL"'lllte !'~ ' cr. 



1 co ~ ~ -len .. , 

t 0."1 

fo-.nld t Ol.• , 'U ..... t . . C ~ ... tOC\..0 V ~it t!.oi ' y hnvo 

0 oo nity 3!:1 a 

of grn t !· .rt .. co. 

t l . c to 0 ~o.;._ :.. .... •;,.• • 

l. 

It 1s cl 

s C!"(;!. icvi.'let 

C" r l 15til1 ,.. 
v 

ole, ·t 1~ uo n thnt 

re arc tn> diatir .. ::t s ,cct.- of 

wy o loobYJ u 

itat ' t . t ~c, it co sist~ r 
n i;c , in c e of th:\~ch ccrt· L. 

!:; ~~Ji ()G f ... J uoro or ll.:so c. COl. 1 tionn 1 or uC .,1 Vi ~7 

Thore 1"' lll" ~1~iu 1, 11 ~1 ooveoo.:.t 

~)_ i...: .... oott.i ~ 01'!.0 to t hf'l 0 · cr, cr idor~ .. t e 4 • t . I 'O. 'l.!!U. ~· 

or th·) £,1 - h -~.rOw t~ t ' 0.0 -tot·lOr .. l!l C9~~.o!'!..:.!l 0 SCG sue· 

0 .[' ..,.·' 0 ·l~c 
' 

. t.:. t crraat r or loa .. ... offcc,:: 

0- t!lo occloeY o_ t:. 1'"0 ... f.jOO ~ lo i~ he F c ~ 

In its c r1~ ::: v .co , it 

c :..: ,.., fi·uit- ... a11, t 1 r cahy hcao .in . a o the ~.ora l 

C, . .,..,..., • J o·~" ~n,lt)'l"' .,.,.. 1 t 
....&~A\.4-.&..J... V .. J.. UJ. ~.;,.. _- •·-- • 

f!lUJ .n.. i.n~ for ~ 



t :ul co:x:tur.ity of e ach as a ·ro O!' and tn.a-

t:.e eeol c f;y of ;Lu.t CO!l!ll'W i ·y .. osnprlil idf' nrc 

c wootil, 

ir. m i!!torost1ll . cr.tal!lplo or a a cioc 

.:ue:: fro Tho J .. o.rvno , 

i .: t' .c1:r .::'ooJi:~r. r-.et :!.vi t -" < ~ f!! ·.l,. in f aet, Dove coo !otoly 

cut o t 0 eo.:r:muiG., •) f tho t r o . , nnd out or tl c vcq.:i 

::~ '3 t:.1 . ..-.ii; di otriiru ··_c .. · 9.!h rcl -c o .• ! : ~ !. c o: t ho 

!'1 tl .. .'ulido hn o ... 1.roo.dy Jccn tl(L~ioz o1 .nd t ho e f f ects or 

, ::. t .. -,oi c t:. 1 o: ~c • 

. "ont o:.1 t. C':!.- part vory _ o .1 s ... .oci. Cll!l w~ro tu.lton rrow .; o 

trees . 

t .1C lifO UCv.t. Vi.tiOS Of t.· C ocioo . 

tr·oc-.c . Th.ir: 1~ ~.. ,o cnso .. ri"' .. ~ ,..heir . .... 
:.....) J~ 

2 . I•,seec t!Ovc ... o:Jt~ fl~on o:ng __ : __ ··l.,rj; __ 9~ t·"'o orch:.J..r. ' 

l~f'~C ~-S :l ._0! ..... _~! tc DOVt: _or: t "Jf • t.l t 



Lor,it.!or}tera fl"''n :':' c oreh~d: tc food soU!" cO(! tl1o n.dtJ. t 

.fi.ll2£4t!Q dm::;s(\tOSir.J. fQetis m~inly ut 0-f tho or ~l · .• rdc, :.... 1:,-

definite pur ~so. 

l.ovcmont 

into a. troo tJ! th ho ... o.; ... G\1 et-ms, for t 10 1! :: "."1. ~-..1. :t'3o'.rc­

nc ~:"' i.I. ~ •'1 ::1roa i."l w. ' i t: 1 in: cu ~ lifo is nt a _!.lch i•!crc ::H.:J 

cone(J1lt .... ;~ tion. 

The novC!Jo:. .. t "'f. s!'lall !n ... f ets u.YI.dcr t.~..!o 1c£l·"'e!lef! of 

a!.: Ci. •. rl ~nts 1n 

l. st .iov yc*.J.rs. 

nubjoet ~.nuc:1 has rc :ot..,.-e at :.onticm t· ()SO 

L~ tho ore ili'dS ~:1~-~ l <:· da, ap :t-<:'.ntl;;, 

to u f1.e~icr<! 1 drift o: il.S:"'Cts 01.. :..anD. ,..:tzo, ... :1'"' o. co, c.~ ·""t. 

cl .... t)<:::.ct¢r;.. · tle (LL trlbttt :on o... ct.c..1 ii'lscetn a::: aco.J.o cr~\Jlt;l•: 

Th~ .ir ... vl""9-"lOC o'!': t c co·. t;; .t~t.: in t a ~rG: ... !",:::'1, • _o\i·,..vor. 

cn.rric .. Ol .t , r• .. nd J.·or ut tv !1(\'..t' pt.;.!' or c 1 t : "Y be undori.( • en, 

J..1os ::.1l t• c n.."£oc s tshteh 1 i .~3 or. lJriugi 15 ;o ti'cr 

OlOl'vnt n of the; faunae of t• .:.0 d.::,.."'fer t U ~'!.bi tate, tmc1 

o . if1 .. f_r,·nt p:·.1.~ts of. t r: orcl:t-.r.'n ...nd th ··ir cu:·roi .• ul:ir .. r:; 

- !'l'OSn.t 11 ~ " 



i')rosoL t ·· t • c~o DJVC. onts oro ·~ . • o !.'m ! . - r. ~l.o..: of tA c 

,.ity • as a whole - Vitho .~.t t • ~0I!l tbo t.x ~d~uc:r \j01.U. 

be t.owa.rds a ':1.'0°. t t?l" .._" ._ .tO!' of Ul>:?·C ... ~1 C tine..; CO. ~ ·uni t.l OC 

of ~lor .:izo. 

~1h.tlc - rinc tho vnrio ,.. cor.ecpt!o·uJ o .... il.scet · ct i"'lit: 

1:. t!~o orc~tlD in nind , w r' J, oriw. t' , attc:1nt a. 

~lr.:·lii"iod pietur~ of t' r.. c lity cocrucx o~ t he ore mrds 

o.r.; e. • ·1ole, ·mel t!l. ... t of the :,l"eo~ in ...rtlet..tlz:..r. 

- ... --·-----



l t'l' 
"' .. 

'e !: .-.vt; , f.,_ ci tl· :.s orc1 .r.r ·a , :1 so_ ·· eP of ~ 3!1 , -!Ore 

or lC3S di~tinetly ~tl~--~~to·· , CO lt:~itit. C of 1~ i!c:..o, m 
cc.oL of \f :1e.1 there i~ oL :.no 
·.>nytor :v-1.go't..c t.y- c, an .roo,:}c ·:.ne up t. ot ~ n sor-ion of 

a.ru cor.::: ·on to • !~ t c part~o ~r eomcun1t y of ot 

d:lrc~tly ru:id 1ro< ecl!ntely v1tt the- cltrt....O tr::oc thom ... lvcn, 

eotl!:m.lli ti . ", sucl uc t;h t o....,. t .o lo vos , ·tho . .en~.:;, t' o 

In c 1c .: ot" ti.cnc tl!O~c.: is 

sru o a!': t: t C.t.' t~o co.:~ 1::'.1 ty uo n · olo. Bin i .,. tho~o 
~ 

1 ~ ~· ~c J oc • •• 0 c, ... . ~t- ..... 10..., •• t!G ich ::.l"C ..;OU.:'On t 11. 080 

U!'O ~.!~. .,~.::' Ct. 

for ron~ ~-:..ason. 

(_~ ) . 

- oti·.er ... " . 



l l:7 .I • 

c:thar ·uc to the ~oqt.ir · ·ents ol"' t .oir dcvclopmor..tal ~'roco!J:--o.c 

a.1d ru.:.o.: ~r. . 

t i;; 1 t is soon tbat tho ecolocy o::: t"--o trc- n 

orct , such as the m dn ~ the ' o.:1 ... 

in~ c ~ :.! c .oc 0 4- t 10 t rees r!fJ.ct · 1 ti trly t ·e _ lll 

or · , n"' o-;.c~ ~ s - eios i t· ao 1:r:.t 1 tely oou.~d -~u ~til 1tn 

cnv1 ·o:.oo.nt an to bo ~1 st ono \:ri.tn it. 
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, ;_ ~·c r n brior intro .... · etlan, :J' 0 n· oc!.cn of ~-t.c~ ~ 

.mieb. t! 0 invo ... ·t.ig t ln -C 'C- C e· -r!od 0~ t llrO aentionc:l. 

Th1r l !; fo!loa:ro by n ce...,~ "Jt of tllo :n.et lOds ar co1loct ::.on 

usod, r~ ~: dlscusn:!.on of t .( 17 ~(' ntivc tlO!"i ts. .·o 

':: o loc tion O-

..:~ 10 cliseussion of' t' o ecolo.i:,' or t .c ir..ncctG co'... ~::l ..... e: 

u1.t !l the .:.!laueta =-~"'too uocol"'~.lin:; to t: o:lr "'l.Cti<r;-itios , so 

far <. c knO'i ., nnd ·m ncc<.r. nt o"'"· i'i-. .:o trco ... or stri::i ill 

cJ.t.rtl.G <:.eology 1~.: t:~ '"1.':: r.iven!l 'J 'S(; .. or: t:H:~ dntu previously 



I viah to t~1a.n.k i?ofosr.;ox• J. Onor-Ctx>,~or for su ·gcat· .. 

inr t 1 <f) S".Ju joet or tho present L"'lVOSt.i~ tion :lnd for '1iti 

d tnall ro1.d t.i.o .. r f't eo y o_ · t; ic .. orlr an.a £or t~ eir 

hol ,fUl cr1 tiel so I am ·r~!tc_ ul. 

?~.. 'P. 'C ,.. .1 ~ .,_ J • ~ 11 
V!. ' .,. ..... • .;.('! <> VUAJ.a!l, V,i.. • • * .oil VOfl .. .l 0 t r ~ o. rr-nl.d, 

• n rc~ o . Dr.. E .. ' r • 

en berg tnc. ~~· . G. B. ·.f.:.ito .. lO!!d. 

C : .. • t u. . , 1nd of t '.o m.-'lny citr u: ~owrr~ in t!1o Va2.1ay 

t..n·1 1u tLc Gr-ab.a..nstow ~nd ~J...t:Jur::;~.~ Jif"t·'~ict~:. 



"l.,inc!ples o: ni ·1 ..evlo- • • 

.. 'uune c J":r nee lt2 - noeo~tcroa. 

Cl trus l.lltcr:1o1c ::.J iu t · c A1 dlc B3~t. Tho 

HRU£S, C • T. :.:tn1 M l. J; J!Ji, . t. . 19·+~.; 

C1 .~s1fication o_· lnsoot.... Cm.1bridgo, l->aS" • 

.. , 1•• ,.... "" p o•,H 
\I.U. . v.t.:&U' . • • .J.. ~· v>.}. 

J VI ~orr, .l. L. 194-~ 

o• e 0hcc .. :v .... t ·.o::s C"' . tJ o "nJ.~.t1c ~hi s i.J t.roc: 
c .:c ~.-tion ~11 I:1.soct Port;l~tio. t.. • • Joc:-u 

uc:. . 39 -13~-- 4( • 

ocull ur lta.,i ts o~: no r>_'ici . 1 I!.; cc~~ - .. ;.··:~ L.' 
Ci t~or,r.:.tph , u ~n~ ]"'~ t l'~. 

17 .. 
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mnm • .v. l ~J 1 .. 

?he: I"'a1.--:e ~(.l. ir ::t 'ot - .a..i0"'1t 
.... oi.. rt. .11.. t:o.. 21 . 

~r. Union or S~ frica 

11. lmiG, u. LJ • 1~>lt4 

.t: o Oecolo:;; of t . .:.c t:.;r·;.nec ore urJ... .."'iold :.,~,;.J.ioz 
of• t:.e r .... l~c ('!of lin:_; r otll Crun,_o 0~ t.. ( tJn""'t..bli:J lC{ 
i'!1 r,ic , _ .hodca .. ·~!.i.-~rors · t:r GclJ.c ., ... ) • 

HP. · E, . u 

'. Jlolf C !1Cien 0£ ::;):!; :.J...Q.:l.. (L .:rl tcr-a-. ct~~tcru , 
·nt~ oeor1, .... o) T-T' .daeoota: O!:~ t:10 C1 tx~us J..r1po 
(~Lt ~i.:Ji.. _ ~lll.t . " 't.~e) il., t..h Cl -:r .~ \lU~U.-
J .. ·t, t ..JC u . ' r ,. e j · -~J. 

1 on •. E, .!.n. ~ . . ?39· 

IH!BB Ru, .0 JJ-05. 

Insects :roctinc tte 'rr:..n o .. ~:..d . .n:to!h 

I ,. ·., ' ll ;, 101 ..., .. ~.. u . ,I") t. 

::!io Cl:..snifir:~t1o~- o::' t'"'c ~tcccu~t : .o ... n~ .oJ lnt~c.~t .. -
J. ..t. : oc.. . • :rricu l :137-: ~,.(.. 



17'2 .. 

1951-

On lsf't· t:r.!.li!l.2.:)t~ u Boetle clucol/ Ro£· · blinJ th9 
Tc~cao · lue, tt".e~* .... ~z t " o c- oooscb~rry. -

• • Jo ..r1 .. e·: .Jr.. 1 Y 33v-333 · 

PAltK, 0 .. ~941 

eo:-c.... ing Co ~t:r ~itructurc. - ~.o~...: o · :.)2:164-:'i7. 

PE . I.Ii , J.'.f. 193! 

!e ·..< oeo ·.u..,:;O'US Fsocid• ( '"oeo tor ... ) f.r 
~rict. - ... tJlo-,c 1 ~ 90-9G. 

PHI' .STOll t :' .. tJ ~ 19U2-. 

Tho Coot..'O •. N·.c-ts t.lnd Ho.:r ·.ty of S oc-co .. - •. co_o ·y ..:9 : 
251+- ~A31> 

T; '\rT 'f- • ' J - t '"I .1' 
u . .:. .1.16-• ' • • .L ~ -

is crsion rf: .e .le? .tr1acct[ uy t:'lo ~ina .. - Jo'l!.!'n. 
hC\l.t .• .!.!Jlt. ·, •l (, - 1+0j., 

lly·cct:: of (!i{~rus a1d It' ex• l~'tJ-t.~.op1..:~.~ .·"rtd.tn. 
It ....~.~ ... 

. ily :~tlCtt;,... tion.::: 1n bovo- _ ;~C'l..Lu ~1.i . ~ t~ of Z~r(; 
Spec1oe oi' ;.ts . - P.colc .... : ~~: )'- 7 1 .. 



'.;.c. 19)1. 

1 R , R.A, :llld llUC:"LE, • 1~~3. 

The . ri.'lci.pl s o "' .l.!:::ccf; \.!on ··rol 

WR.Tr· ,. E , G B~ 1~ • 

1 c voeo~ c.... o~ '1 Cit t"'l.W C!'O: • .u:•tl uit:. Ob~c1~v. t t~..s 
on t•1c . t:. -..1 gic 1 Co::~.tro1 <.if C1 t:rw RO<l <!nl.o 
( n• J.Qll• ,_.tJlt;\ ) ~t. ~.~o Lire 1 .. 1Bt n·y and 
OI' ht-1 ··y of somo \..OCe:l.L : lit. tore of -::i~ 
~nlc ~uu ubl.ishou -' ~"'i.,., ~ :'o e 1 .. h1v~rr-1 t-y (;allege) 
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•1- r~c. Q(. :l~W?i- • t r...t'Q. :oJa YQ.Q ~ru""c» 

- ~-:t .... . 
oi' 

I c . 
"r.l .. I .. _~.. --- ·-- --

vollc:o'!Jolo. l v 1 2 
ar~t ... o ... t~rQ I :',) ~~) ')1 ' ...... ..... • • .J 4-\i 21 ? 70 -) I •• 
Ph .. """late ~ ~-- 20 ') 

T11y s _o ... · .ra '+1. ~~ y. . ~~ 6. 'W l . ~ s 
n tv:Ari lC :!.5.G 1" '(, 8.6C 7 2 
'"'!~.tou.e~ :., 3 1 .. . ;t; ~4 

,. 
~() ~ c: 2C 1 c- { . ,J. . -

Cori"Ou ~ntla , (. 1'• L'5 1.'· ('. 0 4-. 34- 1 b -· 
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