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Coryarlrmr of thr cffcete of, ocrtdn peryrlorl ld mtrtttom,I

f,rotor oa f,cctudlty are nrdr brtren thc tntnodusod blrol vlnr trrrrll,

rypt+nFfry ryle*tq, (F. ), rfir.oh Xc aurorptlb,h to syol.odl.ar lneoctl-

oLdm, rd thr obrcun rtrarbcrry root yrryllr ft;[Sg[lESE olrsu4U Hora,

rhl,eh tr tolcrant to thoe lametloldrl. hoth sfratct lr! roonori.c

prltr Xn tho Ooartrl rr.m of Stlt't*r 0olurbto, srrhlngton end Orcgono

l{rtbsdc r,n glrra for oborutng thr rg3 produotlwr ef thtr rrc-

vtlr outdoorr on drtashrd hrfl"ttr rffi ,.n tb. llb@rto{f on drt*ffi
or rttrohtd ba(Lrta. e rltho{ for obtd,nlng nrlrbh dturnr,l tmpln-
trrrr parograu 1r pmrcnted. Tro}alquor rrlt draarlbcd for 6rctng

ltrrrrb.rry pfent a ln rtttrr vcnni.auff,b- r rad-oultun ln thc labo-

relor7 undor rltlllolnL ll6htr.
CIbnrrrttonr !.ndlortr tbrt rlbhough p,. quloltur 1r nrch rcrc

&ord ln uturo, lt l,r mt ro rrrff .drp0cd ln Srltlrh 0olunbLr et

$ ghfolmt rhlsh har o lmr tuprraturc thruhnld for oviporltloa

rndl thrrrfmr, r lcngor ovlportrtloo prlod.

h?ro thr Blsht to*prrattrrt ln crbl.aetr rt dlu$rrr tuprntwr
prosrr.or lt rtaLul at 8Pc, thr frsundlty of ttr.lc poturarl rpmbr
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tr rarlrrl nt drf toparrtu.r of lf fc I[. qqqprmq rad !!o fon

!. rulqrtu, tHr thur dlurllnrl Foglrru S, g}g;$U, lr th; rrr
frctmd st th. ts rd frr,trlru btttrr ls ooullmorrff hl3h rrtb$
thrn rrrlrble rd.rtln l.rulildlty. S. otruFrt lr conpurt!.nry fn-

,dlffrrrnt to bddlty flwtuetLom.

thr frrdlaG rqrtr of E. trl&ISU Ltlc trcurdl,ty, lr LlShr rt
UEnr nrln d.f\, tcuBurrturrl rry to ZroC.

Yrrlqt lrrrlr of thr nrs nutrLrsttr nttro6rn, prphomr rad

;ntrmlu, rrh.o f,rd to tbr holt Ffrrrt hr{ ao r{n!"f,lornt aflrot on

tlc frusliy of g. qhrqnrul. OaU rtr lmlr of nt trogrn rLgnltl-

seatly rc&ror0 thl frouillty qf E qulqtlFr. tfltb lrni,crrlttr
aul,turu; lor rrdtf:tobf llght lntemlty, .rd rir&rletrd drdnr|r
th rf,trttr ef mtrtsrtr ol $. m.lcrtut rrr rtrttrtlsrfff lnoor
alrrlw, bt$ lanf*tr r mponrt to n!.trolm. Thl rrrultr rrlt& dr
tmhrd b.([etr fl'o! sr.Btr fortl.Llrod !.tr tho flrl{ em rlr tndj,or-

ttrr of ttrc rf,fc* cf altnopa. Hitb rrndrcultrrr., btgh USLI,

frt ndtf, rad tbrr dmlnrp t&r rffrct of nltrogtn nplttc( ln
rithr thr altntr- gr ..mt$lq-fon or t&r trondl.ty of g. q$0rtrr

tr rtrtlrtlcrl$ dwutrrtrd.
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ASfi$ffiIADGE[{nrI8

Thr ruthm nkhor to relnonlcdgr thc dlrcotto sl hl.r EsJor

pnofirlorl Dr. C. f,r hrttnp hofrrlor of Entmlogr, Orcgon Strto

Unlvrrrltyl

froll.Iltlra for thlr atu{y rcre potldcd ry tha iteraroh Brrnah,

0rnrdr Dcprr-tornt of Agrlculturc of tho Sorrenoh $Eatlon, Yrnoontrr,

bltlfi Colunbla; end pcvlout to 1960 at tho ndt, Inrcot lrborotory,

Cenada ibpcrturnt of Agr!,outtrrrc, YLetorle, Brltkh Colrrnble (nr
dlrcontlnucd). f,trcr feal];ltfca tnoludcd oJr thc crpcrtlcdal rqulp-

mnt eod anppllcr, ar wll &r G.r+ar,n tcohnl.oal cralctenor gtwa by

thc follotdlg porrnart at&$l Mrlrra. T. t. ltrrhrr (Ylttorta)r

L. gbrng, l{. D. [oblc, nI. H. $ovrrmn (fUotogrape#), +r,4 ]t[ra O. Y.

Arnrtaoag3 aad au@r at$cdtr ll.rrro. A. C1anoy rd l[. Fi.Lr*.

Dr. U. R. !&c0erthyf HGod of, the Entonologr $rotlon, Yansouvrr

Bcscareh Statlon, garl ra.luebk rdvloc end cuggcstlona durlng tbr

rrltl'ng of thc thcall.
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PACTOBS ATTECII}IG ?HE TECUTIDITY OF THE EOOT

HEEyrr,s, B&scHrqr$xus su.rcATu$ (F. ),

arD ggpgruEg, ose.c.u8us Hoell

&TNODUCTIOII

thr black vlno rrucvll, &tghlEhfgg!, nrlortut (F.), erd th ob*

reur'r rtrarborrJr root Ilrrtlrx &fgs&E!!, obigurys Hora, (ru. t)
am roonoal,o pcctr of lnll fruttr crpootelly rtrarbcryl ln thr

Feslfto trbrthrCIat. &. ilil.olrtur tc a Europcrn rpcolo!, knorn tJtrrc

sr IgISEEEIEIE .$[g!&gg F. (28, p.I+09). It hu bceom rldcly

dlrtrlbutcd, delnrgor liny croprl lrd hau bccn d,udlad cxtmolnLy

(8, p.569-5791 9t p.86-9lt 22, prl89-2@l 8t p.&ot-1r371 l&, p.1.1+!l

!O, p.1-109). flo oFourfr lr a natlrr tpoclcrz and alco of thr

baohyrhlntn .. It fcrdr on unf nndrrehrubr ln forcttr of, thc

Frotfto coartel rrlc, of thc Unitad $tatcr end $qrthrrn Crnade (47,

p.89). Ibrm tuo part&tnogcnrtlc, non-fly.lng rrcrLla hrvr c:Lntrler

llfo trlltorlca but dlf,fcr tn acrteln heblta and rcrponrct, m of

drlah r1]l bc dLaoturod. tht F[IrporG of thx.r study tat to r..ot;lnr

thr fcoundlty on produotls'n of cggrl a vGry aonrltlrt tndcr of, rc-

.ponlo to condltlonr (3?, Fr15l)r ol both apcolca undor tho Xnf,Lucnoo

of vrrtouc phyalcel end nutrltlonrl frqtorl. Bcrldoa sddfng to ln-

f,orrrtlon on Urr rcologr of thc tro rccvLlr, tholr rotponstt nlght,

llhlr ooaqo nrnc lrm aot brtn appnovrd by tho Eatomtogtor.l

Soolcty of Anrlcer
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mtg.rt l,lnrr of, atrdy thet rotrld rrpLaln &c tutocpti.dllty of

po rnlulqq end tho tol*rnoo of g. oFrourqE to oyolodtonc lnscott-

cldcr (9, p.891 IO, p.?l 1&r F.3). hlr rsrk yar oonduotrd t!
httLch 0olunbla at Vlotorle f,roa 1956 to 1919 erd at Trnoouror

fron L96O tp L964,

ffiilUAAL UEMODS A-HD HATEBIAI.S

Sprotal ucthodr, nrtrrLelr rnd poardrmr ntll bo dlmurocd

la thrlr prrtloulrr acctton.

Qollcotlql

Adul"tr of E. puloqtBq mrc ooLbctcd fron dfiilbqf lmr
fianl"chtoa, l, rd.Lg north of, Vlatorte, on Yrrnouvcr ld.rad3 end

on Lulu ldand, rt thr rcuth ol thc Fralrn $lwr, ! rlJ.u reth
ol Teaoolrlr. 9lnoc rtrrnb;rrlm anc neullg pfrnt d ln roi'I

trutr{ rlth er"drtn or luptrohlor to osntr"or !. ruloetp? (9, p.B5l

l&, p.3), thlr aprolcl var dtfflonlt to ftnd arocpt nbcm gr'omrt

hrd mglaoted tbc trcrter*,.

Adultr ol g. obrournr rrrc eolLcotod on$ mrr $rsnLslrton

rhcr t-hry rrrc rhudrnt ln etnarbcrry pl"rnttrogl on trortrd mlJ

nra,r roodtrandl,

lhualty, both opoelaa rtre oollcotrd ln carlg Jtrno, lhor{ly

efbor thcy amgod fnon thc rolJ.r by uncpd.rg tho f;noa thc lcrrrr
of plrnta rtroro tbcy clLrib to fced efbu durk (8r p.5?2), &rrp-

Lngl mrc trranfrrrcd LE thc fLcld to brorn prpcr aaokr rd,



,

fiEFrltlrd tbr follmlag drf to ntcovrr tho rcrrd,.ll rtrLah vcrr unuJ.llr

tonrnal. i*rmc largr poprlrtLoar rrrc dlroorurcd, adu}tr nr. ool-

Icotod durlng thc day olthcr bI aorrohlag et thc Glrra of pl,entr, or

by eamtblly mubfiag roIL rod roovlng m\rlpssforucd edultt

froa thelr ootlr, or by oolfuctLng largr olunpa of, ro11 oontetnlag

FDar end ncovrr.lng thc a&*tt oa thcy aargrd ln th. hboretory.

Attuptr rrrr nrdc to rcer a olqro of raoh eproltr oa pottod

rtrrrbry plrdt tn thr grrcnboueo to orroo rm of thr LadL-

vtdud. vrrlebl}Lty ln 16g poduot,lon ln g. fld.ariFr (tA, p.Igt).

lftlr fl.w rrokr of ovlporltlon by clght slom.l cdultr of, E. arloetnr

and f,sur d.oasl adurtr of g. ob.ao,grur. tho rcaultr mnl ra follorr
$pcalcr

B. arloetur

S. obrotrmr

-

Bggr pcr ttto;ll

93 u? r9r 2$ W3 350 392 &&0

um,,9wu9
rtr rgg productlon ol rdu}tl ln tho $. rliloetuq olono rr ro GtrcErlt
terLrbrr thet tblr leborlora, lcngltry erd orprmlw rrohod of oBrl.u'-

tag adultt ln qrctlty mr abeqdorpd. fir. cgg Fodrlstlon ol edulto ln
thc S. obrourqr olon rr! ErG unl;fort bqo aot dlf,frront froa tlrrt
prrvloucJg obaor"rd ulth flcld-oollcstcd rdlrltr.

Crd.nt

Cagca urrr d,rrtrd for Goallnlnt Lrflrfdu&l *duttr nlth rithcr
d$mbril q rttechrd stne$erry rcef,Lrts. xn rarry rcr* gtur ahcrl

vlel,r ooahfnfns dcteohrd lce.flott nro uecd f,c both tpooLcc

(F16. il, L). Tlror rlrlr rrru 8.! on long by 2 oo la dlantcr rrlth
e bronrr !oan@ lt,opprr tbrt na prlLdcd to flt muglf lnrldr thr
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reuth of tbo yl.al. lthcn a&rltt of E. gpg$gl&, mrc oegd o atteohod

lcaf,Lrtt a plccttc vlal oegc (Flg. 2L, 2) rlas necd (1O, p.6&o). For

E. gglge&g1 s mdlfloatlon of ttrla cagc ree utcd, oonrLutl,ng of, r
plarttc uadl"o1nc YL&L, 6 ou long by 3.2 ea ln d{elctor rrltb r rcf}

pl"artlo iarpros l.ld (Cryrfie$tc Snep-eap Br v13l oo. 12 l1.m ,Ion,

Box cd Lb.I Cor Ltdor Iodon, Crardt) rrlth r dqSl. mtoh for tbc

prttolo out ln thr }[p of, thr yle,ln A l00orh brau atraimr oloth

(C.O. .IcILlff t{f,g" Corp., $outhport, Connrotfsl$) reg rcldcd to thr

lld ard bottsn of thc vld (10, n"6{O) to prorlda trnttlctlon rnd

prwnt tho loaa of, rgga (Ftg. A, 3), $toltar vtaLt rrlthout r€tirten-

lng or thc pctlolc notoh rcrc uacd ar unvontllatcd qegGs for oop

flaf.ng E ag}f;gttln nlth dotoohed leeflota ln ons cxptrkcnt

(trtg. 2A, 4),
PoU"agt lton thc at'renbrrry mrl;ty Brttllh SovcrcLgn rea umd

la dr c'rpcrlmtrr Dcteohad, LcafLttr rcrr nplrocd trrioa rre*I"y La

thc vrntlLrtcd oegrl. Thoa. ultb prtlolcl ln ratcr, erd thoro ln

narnttlatrd crgra ucro rcpX.aoed rtck\y.

eillpr{Sq

Anrtr.cnrthe Trd Bt.re (3, p.l?l) arf,ho freundlty ee tbr rurbm

of rggr lrLd durtug rn rnl-u}tr llf,etLr, rt oppd to thc mrber ol

tggr prodrrocd durlng a unlt of tLnr. ALhc *, gl. (1, p.e8r) aofUr

f,coundtty mrrly rs cgt produotlon, In thta atu{y thr tcra fcottdlty

mlrrr to thc uunbor of o6gr lrld pcr mcvll dtrrlag tho prrlod of ltrr

pertlculrr obolrretlon. In com xpertnante thr obrcmttonr rlrc,

la fact, nedc f,or the ltfctl.m of ttrc rcwl)'a. ll,orrrrr, mrt
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obrcrtaitont uGr. tcrmlnatcd rhcn cgg-leytng doellncd, tho hort pfrr*,

rar eonauud, or thorc rrt rD dlffercnoc appemnt ln thc foorurdltbe

bctrrcn dtffcront trcetacnta.

!. mloetuq letd rlngb oggr trvtkerLatnatrly c!.tlrcr on tho anr-

frsc of tho lca,frlot or vrll of thc oegl.

9. oheorqrr lrtd cggr La oluatcrs at thc cdgc of a lcaflct,

foldlng e rorratl.on of tho luf,lct ovor thc olurtcr end ooatlng
1t dorn. In thc ft.IA thocc rgg! Er.. obscrvod oa tht rof! rc
brenoue lt,lpo at ths barr ol a pctloll, &l .srly trlela ta t&t

leboretoryr e6g! nrl Leld loro rudILSr on plrcrt of moth ttuuc
prpor thra on thr thloku be(Lrtg. Aooortlng};rr r 3-ca aquarc of

tlruc psporr f,oldd eceorrilLorfethioa, trsa lnchdrd tn caoh otgr.

lbrrlf rLI thr ogtr rrr. lrfd ln thc tlraw rtrlch grGrtlff fael]ttetod

ldlatc oo,untX.ng or lntcr oourtlng of frosan ef,g!.

&r vlrbtl:lty of g. p,ulprtq ogt! rer dctcr:stnrd by romvlng

thc rcrvll cnd kccptng tha urcd ca6r rtth thr cgge enil old fclf&gr

at roan tcnpcraturo undtr * pl*rtlo hood at ebovc 8t porocnt rahF

ttw hunldtty lor totn dayr belorc omutlag (Etg. el). By $rta

vlahlc c6gl had. derkrncd fron rtrltc to eabc,

thc vlebt.}lty of, g. obao]u,ru Gttr rrsa dotrrutnod by kcrplng tJrc

tl"raur Fepcr ultb cggt ta uptght opra chcll vlalr udm thr hnnldlty

hood for ct Lract l4 dayr. By thla tlnr rlablc c6gr hrd hetohod rni
larver enn rmhltohcd eggt rcrc oourtad. IlaLtlrc E. glgl&gg ttr L!-
yar of $. gpgg[gl, ornaot ollrab wrtloal g1aro, thcroloncp tt rra
not nroorarry to clorr the rholl vJ,.I..

To drtrr:rlur thc slgrdfleanco of thc offcotr on fraundlty of,
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terloua phyrlor-I end nrtrltlonel foetce, thc eum.letlvc mnbcrr of

ogge l"a1d (pcr ureul"L) mrr rn&Lflcd by Dunororr euJ.tlpb rengc tort
(I3, p.1-?). thc pnobablllty hwl f,or algnlfloenoo Ln o11 oac.t

rec !po05. Squmc root tranrfornatLou rcrc eppllcd to hfghly

rertrblc d.te (43, p.3I5)"

pnIEICat trA$I$ft$ arrEorllro rmuxDrrr

ttrcro mrflglngl nootnrae,le brf-rrttng r.lyl.lr arlt cttbJcatod

to e ooperetlrrfy urrror rengr of hmt rrd dry ctrur ln naturo.

lbry conllno thrlr eotlvttkr to nlcrocllnrtce rhrnc tho htrntdtty

1r rhcyr noer returattronl ouoh e! ou darp roIL bcmeth pX.$t, dcbartr

furfng thc dey atd on rcLattwly dcnre foljegc at n{ght. For tJtlr

tit.uon thc cffcct of huntdlty hea bcrn rtudlsd hcno only lncidrntr.lty

ed under rtllrttvrly oonotsnt codlttona, usurlly ebovr ?5 pcrcrnt

rcLrtl,tr huddlty. Ortpodtdon ooGurl durfry afur muLhe ln tbr utn

lrr (lt, p.l) rhcn dXurart tmperetun. rerlr rld.ry. Thcrcforc, tbr

ficurf,ittcr Eri drtornined undrr ooestantr prvrfUas outdoor, ad
rrrLoua dlumrl toprmtun ooudltlonr.

EFrE0r 0r A cox$IAlit AI0 0tmDooe co$DrTlorffl oN THE r$culDrTr or Bryrlt

SPECISS

lo dcturlnc and coryur tho goncral prtternr of rgg poductlon,

obrrntlon! Er'r redr on both apcaha cagod ln thr hboretorT et a

coartrnt aordltlon end qrtdosra rt thc fctrlll,ng mrther oondLtlma

at $renlobtoa f,roa L9r6 to X958.
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lhthodr ead l{rtcrlrlr

Ienorel adultr of !. eulqrtt+! rrrr ootlrat"sd f,rm prpetloa oclJ.r

ln thr roll on Juno 5, L9r6. tcn rere o8g.d stngly (ft[g. 2A, 1) and

kcpt ln & orLLlrtr oeblnct et adtcC rrd S, pcrocnt rrlntLrr hunldlty

trlth 12 houra of Llght pr dayr Anathcr 10 rcrc oqgpd ln thc re,nr

ray hrt urrc pleood outdooro oa thr oolJ. undor a doublo-d"ettrd

brf,fiLr to rbulrto sondLt!.onr bcnreth I ltrcrbarry Frnt, (Ftg. 2B).

Tbo tuprrelun udor ths bafflc urr rccordcd, oontlauoualy by r
t{okrlcr rroor{lag rotl thrrrurtcr ln 1916. thr det{y mrn tcnlrm-

trrrca, bstrd oa 24 lpurlt rcrd!.ngr, rrro aLrl.lu to lhorc rooordd at

tio Ylotartr Intcruettonrl Alrport, lcar thsn sr allc fror tho lo-

ortl"on of thc GigG.. Ths Lrtt* renr rcrc mEordod f,or thla atu{y.

.Adr1tr of g. obqq$pr mnr sol.lcotad W anrtping ou July 191

L956. Iln rrrrc oegad rlnsff lu thc ollretc oberbcr ard 10 rorc cagrd

ln tbc .$m ntr outdoon ncer tbs 9. .E!&g!&S!,.

Eggr rorc oountrd at rrokXy lntorryalr untll tho rarrllr dlrd.

WorvlLr uhloh rurvlvd thr rd,ntcr outdoom urrt obaortrd durtag thc

anbsrqurnt larroa.

Bearlte end DlgoueLon

trbb 1 rhmn thc ogg poduotton of trdtvlduaL mrrl,lr, thc

nma rgg pnoduetl.on, erd thc oocfflclrntr of, wrleblllty of thcr
unr for oeoh rpcobr at both 20oC erd outdootr1. Thr evaragc

rrclrly cgg produotlon of the rurltora sf ersh rpcctca e,d thc

rrok$ nen tcnpcrctur.r et botlr oondltlour app.er ln FIg. 3.

E. glgElgg nr nroh aom fround et 2oo0 tlnn outdoorr (frula 1).
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tbo total rgg produotloa et eOoC na ooaplrtrd la rn rurregt prdod

of 30 rotkr (rengo tl to 32) ot contlauour orlpoalttou (Flg. 3). tbt

ovLlult!.oa of, both aproler rar intcrrrrptcd outdoona by a pclod of

qulcooonoc durLng tht uln0cr (FlA. 3). l]u!.taqcnor r8r lnvolwd !-n

ovorrtntcrlng, rrthcr ttran dteprua. ar dctt.acd by tiaf (49, p.595).

ftrlr uar oonltuod ln othor rork rhom spcct-eonr sollcoted ln ttrc frll
aftcr c6g laylng hed oraerdl ncarnod ovlporltlng ln tho hborator,y ot

2OoC rftcr a pcrlod avcrrglng !8 dryr.

In thc thrc r.tottrrr outdoorr, ovlporltlon by !. suloctpa stoppd

la $cptcubor nbea thr rackly nren tapcretuncr drofp.d to 12, I5, end

I3o0, rccpcoti.vtlyl end nrsuB.d ln the rptng rha tho rrcklg uan to-
pcraturra rrrc 14 and l0oc, rcaprotlwlt (fk. 3).

$. oblslqXrr rer mt dgnlfloeatly uorc feound at rcoC then out-

doora (?eblc l). At 2OoC rggt rorr Leld for an Bytr&gc perlod of only

14 mcks (rengc 1O to 2?). Ttrla rlrtr rangc lndlortcd that thc

ooaateat oondltlonr rcrc ln roel ny dctrLrcntel to aed.mn agg pro-

duetion.

In thr flrct tcrron outdoorl, E. g.sggtrgg ovlpoeltcd onr nrrk

longcr, and ln thc mood tulon, f,Lvr mcko loagcr (mrffy noen tmp

lrraturct of 12 end lOoC, rrrpooilvrl.y) tlm $. suloatur (Flg. 3).

lbrcotrr, $r olpqsur regui.d ovlporitlon four urkr crll.s,r (mrtcly

lran trapcraturc of goC) than g. 11gISSEE!,.

At zOoC E. gglgg}gl trar rlgnifloantl,y nsrc fcotnd tb&r g. ob{cJnu

(frult L). Outdoora E. lglgglUE rrl rignS.floa,ntly mrc foetrnd tihen

!. obasurpr durlng ttrc flret r.rton bnrt rct durlns thc rreod rclron

or rhcn tht totrL rgg pro{nottons mm ooalnrcd (trhlo 1).
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Coaoluelonr
ffi

Iladcr thr oond,ltlona of, thrre obrrvrtionr thc follorlat gcnonl

oonolurlonr arc drarnt

1o E. .lglgelgg lr umh lorr fround rt zOoC thea lt lr ontdoonr.

2. S. obrourtu tr on\r rllghtly prc focmnd at meg then lt tl mt-
doorlr

3+ &. pl,qatBf Lr aoro fcsrmd than E. obtewul. rrd tbr dlffrrcnar

Lr mro pnoaouaecd at &oC thra outdoort.

[. E. gElgISt, oviporttr Letcr tn thc f,rIL qrd rGannr orrDcr ln thc

!!a{n6 thsa E. eulcrtur frdlc*tlag e }onr tcep*eturo ttrnc*old for

ovlporttfon Ln tho torrrr alnoLre.

ETFECT OT' CO}TTSOIJ.ED DIUAUAI COXDIIIOSS OT STE FtsCUIIDITI OF BOffi

SPECIES

Studlcr ou tho cff,ectr of trrymehrr trd hurldlty ou orgral.me

codse0cd at aonrtent condtti.onr hrrr bcrn orltlelnd brcrum oonolrr

doar rrrc drrra flol thsm ugretwrl aad rrnoonpuretod onvlroomntr

(36, p.10o2). Ir 1961, obrtrvo,tl,onr nrc aadc oa tho aupbcr of cg6r

f.fd by !. at+loctup rnd g. qhcqrrua nndcr eLnalated outdoor oadl,tlona

of trry*eturc, hunld,Lty, ld, Lrght.

l{r0hodr ^nd l,btorlr,lr

Four apool&L.mtrlttcd crblrcta (Flg. 2C) rrrc hllt ualag

fluorcaacnt ll6htr opcrated bgr tf,D rnrltohce to glvl rarLout iluotw
rttng ol,b*tlc prognesa. &r oeblncts rcro abEut 6 lcot long Uy

4 lort h{Xh by al tact docpr ftrrcr mrc loortcd ln e 3.ergc oold rom
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(er W 18 by I f,mt) hdd et d eoc end thr f,surth ln e rtlller cold

rso at 1f, a"C. Topcratnn pDoEraD. ln the erb!.mtr urrc obtdnrd

by rdJruttng opmlng! tn thc oeblnct rella rruf varybg thr runbu of

{-!oot f,Iuomaoont tubos lnaldc. AII orbtncrta rcrG opcnatcl on r

16r-hour photopcrlod flor , A.tt. to I P.!1. s*rl alrculattng fanr ran

ooatlnuour}y. ttrr dltra* topcraturc progrrrr rrro (ftg. 4)r I to

lf (2 tubcr), I to 20o (a tub.!), 6 to 2ro (tr hrbor) r^nd L5 to 33oc

(2 trrtrr).

8!.ght rrfl{,lr of croh rprolcr reo omf,land atngly ta YlrL oqrt

(fXS. *, 2l on atrslbcrry leefhta rr!.th th.tr pttlolor ln retcr,

aad nh 16 orgu rarr ruclor.d ta e oyltndrlort plartlo (rKodrFlr)

oqr 13 !.nohca ln dlemtor and 6 lashct hlgh (ffg. 2D)' t{ct and dry

hd,b thermctrrl (Teylor rhd.dtgBldcr) rnd e bcakcr of retor nitJr r
tluur pspcr rlck urrc C^Bcrd tn aroh Xar6r pl^aatlo eagr rfr1eh mr

oowrcd nlth a rhsr& of Elmr. Th. t@p.rrtern Larldc thll olorad

oagr flucturtc{ eirLler}f to thrt ln thc eebLnct (Flg. tr) tn* ttrc

rdrtlvr huldlty uts aiatr rrturrtLop at rrr tirr.
Amthor rliht rrrvll.a of rach rptclca rcrc omftnod rtngl.y b,ut,

mt, rnoloacd ln c plmtlo buntdlty eit . IEtGsd, theao rrrr rub-

Jmtrd to tht etorphtrlo eodl,tl,onr ln tht oebluct, to obarma thr

tffcotr of flIuotuatlag buddlty ec nll rs drJfcrGnt dfurnll tenpcre-

tulot.

Por thtcc obscrrrtloac tho p,. rpl.satpe rrro ooLlcotod by trloP-

tru on Jtrnr f, a'rd tbc 9. g}lgfgg on Junr 12. Tcnoral a&flta

rcro rol*ghrd bcforc oeSr.n6 end rrlocted for unlforntty of, rlm
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end egr. Eggr rrrc osuntrd ad fol,ltq5l povldcd rt no&Iy l"ntcrnale.

Xhc utnrc folLagr rrr ooiLlcetcd on Jun 7 rrd 28 ed atond ln

cload ptertLo bagr at 0o0.

Couparrtlw obmrnttont on fccuuAlty lrrc tcrd.nrtrd ef,tcr tbr

noyllr hrd orlpocltrd fm 1I mtkl.

tto obarrm tlrr cf:lrst of chrngtry thc tqrratum pogru, thr

rotrlvfng E. .SIEtrlUI ltr tht btg[r rclrttrr kud.dlty Srgupc xlrr

traadorrc{ to othor teupu'ttum frogrelt for 5 tLkl.

Borrltr rnd Dlaoumlon

lrbLt ILhffit thc uaa ogg poduotlon ptl rrck of anrtlvore,

thr nuabcr ol rurrttotru, rnil t&o ruan cgg poductlon Pcr nrrttl for

IL rerkr for cmlr rpml.cr at tbo rrrtout crrlrouontel traogllnt.

&t cf,frotc of thtro ooadtt!.onr oa f,ronutdlty rro lrdlcatcd 1l R[6. lr.

Ia ematrnt h!.gh trrnd'dtiyl [. q*oatqq poducod elgrtl:Ctcarttlt

fmr rggo et thc Lmlt trrytraturc fotren t&ea et thc ot&c to-
p*atnrc Flotrert. A dlllercnot tn progranr of only ,oC cnrtag thc

def rar rnrlftoleui to prodtr*r ihic cffrst. &l.r obrtmtlon apprr.-

rntlf docr not oonf,orn to thr gcrnral atstetot of $amogcr

133, p.18?). Inrota that ortpoait et lrlght, bo oleltrrp lrl reatrtotcd

ln tJrla rotlvlty by noo0wnrl troparaturoa, thc bea0 uamrc of, rhtoh

ir tbr ryn rtata;r drlf,y tclrreturo. Ihcrc llr. no algnlfkrot

difforcnoca ln cgg poduOGton botruen thc verlour tapcratun 5ro-

grru rrtrrn tbr huni.dltf sfuo fluetnetcd. tlnd* thoac oodLtloua

amt Lcawt bccenc e[ghtly dcaloortcd ad thlr poulbly oontrlbuttd

to thc lor freunrltt, rgd [tg[ mrtatLty (Teblc LI). i{hu thc nent
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lrU .t 16-trorrr photoprrlod. 8or Ftg. Ir. Hlgh huo(dtty mfcrr
to e oonrtsnt rclrttw hunldity of, .,bout 90tr.

1fr.o, ln tlrc ran rp.olu ootrum rlth thr ram lctter anr not
eJ.gn JiGsnttJr dLftrcrcnt (fr.Of). Dlftcrcncea bstutoa husldl-
tlrr en ttgnlfloant for p. qloetur oaly. AIl data mrc
trencfored fo rF 3si +mrys1r.
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of thc rgl frpodustl,oar rt rLL pnogra.nr for rech hmldl.ty roglr xrrr

oupertd, hlgh oondrnt huldlty rcruLtcd fa dgntlleutlT hlglror fc-

ouudlty tban fluatuetlag hnfdlty.

Sur'rlvlsg [. rulcrtut krpt et hlgh hutdtty ad Brd afbcr thr

laltlll Il trrhe of obrruetl.on to dLflrront tcaperaturc progrras rc-

apondrd ee rhon ln fehlc IIL Qnlcrocnt rcovtla rcvcd trol I to I5o

to I to aroC Urcrnr eottrr an0 oviporttod rrr.thla tho ftrrt rr k. Ao-

tlrr nrrtlr prrd f,ron I to 2Oo rad I to 2ro to I to lro0 gnrdtnllt

boorn qrdmsGn0.

Ia eonstrnt hi.gh brd.dlty $. pbrgunrr produocd eLSnl"fto.ntl,

DrFr igg. ct I to mo tbra ct lry othcr progrer (feUlc II), end tt
oul,poritcd raadlly at 8 to IroC. Iogcthcr thmc obarrvotlma 1d1-

oetcd thst thte rpcoloa had e lmr tcupurtw thrcrhold for oyl-

podtloa t,hsa g. su.Icttur. Ia {LuotuatfuU huntdlty, thr faoundtty

of g. obrcuntq nl mt algld.florntly dlfforent at tbc rrlour tcr-
prreture prograr. mr rer thlrc ery rlsnlftorat dlffcrcmo brtum

t&c hunldtty rr6l.nr rhrn the Ef,rnr of thr cgg poduotlonr at rLL

tclpcrrturar raFc corqnnd.

0snoluaionr
ffi

[Ind* thc oondltl"oar of thcco oboeirntlonr tht tollwlng eoa-

olurloaa rnr dltsot

L. t. rqleEtqp fu mn lcctrd rrd rurvlrrr brttcr ln en rnvlnonut

Loy0 ootlrlnoudy mrr nturratlon than st ons nhcrc thl hr,ld.dlty

fiLuetuetoa rltb taptreturt. S. olpon$r. app.uc to b. berttcr

rdrltcd to flucturtfuU t$efdfty aad een pobebly rlthltErd grcrtcr
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ffie FEoumITr or E. gulc&Igg trG nrB HEBes Amre, !sv$(} TflE su&vlvons
CIf LL HEEI.g Of 0vIPosITIf,o AT C0NSTAI'If Hi$]t RELAfIVE HU]III)Ifr

to A DITTEREMT TEUpE&AnmS HilO0}rAN, 196l

Eggr prr 8ur-

rtrrm

I
,

6

Rggs par

rurttrcr

8to2,
8to1,
8to1,

Egg. pcr rc.lc

123b5

,55WW16
&or.8 4 0 0

b,?336u+ o

ot̂,

gtrr-

r{rnreoo

l, to L,

6to20

Ito25

arrrvlrprl

10

,32

659

196

62

:.&

6

,
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b.tfrg firet LL reekt of ogg-htLaa.

ir?orrrm to dq$ng oondlti.oar durfuU the dqf ihen S,rulgplur.

2. S. ruIcatuq tr oapohh of lalrlag vory frr oggr bctorc bcoolag

qulcrornt r&u thr dlurnlL trupcraturr 1r I to tSoCl but tblt mo-

turnel rprohr 1r verSr f,rerd ln hfgh hrrtdlty rtrrn tho drgr trryers-

turc rl,ror ebovc lf by ar llttlc ar 5o, G.gr ln r Drotrar of I to 2Oo

rod la rttll rrc fcsud, at I to ?!o, doorcadag d.Umfy at I5 to

3300.

3. In hfgh htruldity $. g!$g[gl, 1r rtgnlfloerrtly mrc f,csurd at ll to

Ao thsn at thc othcr trnpcratnro lro6rans d,caorlbrd hrt ovlpoaitt

rlenU.f at 6 to tSoO t'rffortlng e lolcr trnpcratum thrcthold for

ovtporttXon thra g. rulpatuc. In (LuctuetfuU hul,.dttf $. obrorrnrr

rhoru no dgnlftoeat dlf,fcrcnoca ln fcoudl.ty at ttr dlftorcat tcr
peraturc Fogrsa! dc:sr{brd non ta thcrc orv r{gF{floeot dl.ffironor

brtnrn htgh and fluotuatlng huntdlty et alr fotrauo
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ETTE T OF COM&OIJ,ED COM}TA$T AilD DIT'ftTA,L TH{TENAMNE$ OII THE FEEDII{}

$ID TECUUDITI OT E. SUi.CATUS

Srr rrtq of ferdlng rrd fcoudlty roro ahan to b. elocol.y rtro|-

ol"rtrd la th. rapo f1rr buu.r, Fryll{o{c! phrJnoccohrlr (L.), et

dlff,oront tapGrsturu (5r p.4lt+). Slnoc E. gglgglg& nr rvrllabilr

1n Larg! nnbcra ln 1961, an oxperlnrnt uaa oonduot.d to drtrrulnr

tf thr .8n uroolr,tLon lxlcfia rltb thle rpooler at verlqrl trnporar

turc progmr.

lbthodr end ltutorlalr

Thc oabtmtr elreedy dororlbcd vcm urd for dfurnrl tonpcratrrr

Dro6r6,r.. Conctant truperrturc eondltlonr rcrB a"arJsblc at 8, I3r

18 sd iE.ag. Xhr tlo lorrr toprraturrr y'Bno thora of thc tro cold

r.roou dcrcrlbod' A le,r6p etr-sqdttlonrd, lnroot roerlng roor rad, a

ol;!,rrtr erbLuct (26, F.IL54) psvldd conrtant ooadltloar of l3o rad

*"C, roapcotlvrly. AU, Iocrtlonr ractlvcd 16 houm of Ught *or
fluorcrocat lerya.

llmrtrl ednltr of, E, arlcrtrrr mrr cmpt on nlunr ?, 1961.

$rmtlr-f;Lvc nra plaocd ta l,antcrtrgl.obc orgor (Flt. eD) rftn Urr..

trlfolirtr hrwr on .Iuac 16. Iho mrcvabb top of, thc oegr mr

tmnrr GGrrGn-door nott[rg rddrd bf h.et to t&c dgr of, r rf,odrpr'kl

rl,n6 u fol.lsrrt a ttrlp of thc plartlc 0.? @ rd.d,r uat rtlplcd tnto

e ring to fit tbo gl,obr unr6lg, thr rlng rar Crsrd on tlro gtob. r&loh

Rr thca lnrrtcd gd tbc rdgc of, thr nle$lo rtag ru praard Ugbtly

llto th. bot aorrcalng, rhl,Bh rra hretcd on 8n cloetrlo hot pletr.
&o botto of tho saga rar rubbar d.n b.Ld ln pleoc by a htery nrbbcr
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bsnd. Thr drn rrr prnotrrr.cd rlth e dlarot{ng nrc{Lc ard tho lrrf
prtloba 1nB.*rd fron lncldr tbr globr. The eagr rer art on a on -
Iltcr borl* fILLGd rlth retcr to krrp thr fori.egr frcrh erd tho hu-

ntdtty ln tb oago h18h. Ihrco oatir mro umd ln caeh lsoettoa rnd

follrgo rea obeagd wcklgr. Obacrvatlotr mrG ndr m frcdtng etd

thc nunbor ol o6ga lrttl uati.l Jugr 7.

Brarlt r qF4_H.jloqrrlon

Dlftrronou ln trGdfrs retr ad ovlpoaltloa rtrrl appermt

(Ftg. 5). lbd foodtng rrd orr1.poaLtlon oooumod at thc conrtrnt

t.FpGrsturi of 2?oC. A cmperleoa botrrrn oonatent, and dXurneJ. pu-

Itrrn rltb d..nllrr men tenpcrrtunce rhord that fordtng and trlttrl
ovlpooltton nrc lrighcr at tho d1un0.1 progron up to S to ZfC. At

15 to 33o tUro mr ooaridrrabLr rnorte,l!.ty and furr cggr tban et

cltbu e omatent Uo on a dlnrarl S to zfC. At 18o oaly 20 cgga

p.r cr3. rnd rdcretr frrdtn6 ooourtrod, rhcrcer 568 rgg; p.r oetr

rcr lsld et 22oC ad mct of tha fol,lagr wer oonrunod. hul a
chango of, onlgr 4o at ooartsd aodltl,ona caurcd r nerkrd offeot.

An of,fcot rr,a elao eppennt bctrren I to 2Oo tnd I k afC ln thr

d.tunorf lrogr.rs.

Conoludonr
ffi

Undu thc ogndltlonr of tbor obocrrrrtlonr on B. ruleatur thr

follortng ooae}ualonr u. drrrar

I. Ttrc optlnn eoartlat tapc aturc for feodlag erd latti.a,.L ovl-

poattlon La ?2o rnd th6 opttun dturnoL progr..n la I to aro (nran
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of, 2L.!o0)'

2. lbrt+l,tty la hlgb and ,.trlttr1 ovlpoaltfeu Lm *t dirurrf trrprrer

turcr of 15 to 33oC (uorn ot elo0).

3. Frdlng 1r nduocd and ovfpoaltlon retrrdcd rLrn dey tcupcraturoa

do ast ssrcd ff, ht both lnsrcaar et uaa taporaturcr er lor er

14o pnoytdcd tlro nart"un trmpcratum rceohu 2000 arr1n6 tho dsy,

EIAIIT MNBITIO}IAI TACITONS ATTtsCTIIr} FECUI{DITT

Xn 19rA thc rnthor obaertrd S. rulq*tql frrnrr ln sutbrGrl aun-

bcra i.n atrubmy Crutfn$ rfirn rrrdurt btd ba& urd u e ur.loh

rod ettrogrn cpp;lid tn rclrttrliy )"ugr rmunh te rcrtorc tbrt, tort,

f,rm thl rort bf tbr drompodtlon of thr errrdrrrt,. kpcr{rntr rrrl
ooductcd to drtord.nr lf, hoat C.at nntrltlon aff,ootr thc f,caudlty

of clthar B. auloctur otr S. oblcurur.

thr rffcot of hort pfrff, mtrltloa on tamotr aad nltca hea brrn

oorynohoad.vrly rorl'rmr! (&O, p.I49-15?). Frtond (16, p.68) oonrtdrm

thrt atrcb rtrdlu hrw r lndted velw l,a drtcmlnla8 pnrolar autri-

tloaa,l rrqutt@.atr rnd ntrn. thet thc rcoultr ehould not b. lntcr-

prctcd tofrly la tcrre of ntnoral drllolcnoy aLnac thc plent! !r,Jr oonp

teln organto ompounds tn rtyploel oonomtrstl,o'na. Horkcra goacrelly

oonol.u0c t&at laoroerd nX.trcgon la tho hod, plrat la esroolatcd rrlth

lnercaard fioundlty (15r p.5?O; l+1, p$Alf 3Or p.l&?t 3t p.ffiy

Z, p.3{lt L9, p.LLOl 39, p.3TL, 1?r pr63l 7, p.l+51 29, p.7791

3b p.555t 2or p.1361 35, p.?5?l 2lr p.rol). Thc fcordtty of ocrtaln

nltu hra born ohora to br affcetrd by dlffcrcnt lcvrla of phoapfiumr
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(3t1, p.ra&), rrU potradrn (38, p.52, snd 3\ p.556). Iord ard Sttr-

ert Of, p.9?f.l) auggcet that outbrcrhr of phytophrgout ultcr art urF

Ilr.ly to rcaflt frou lnonrrmd rppllcat!.on of nltrogrnmr frrElll-
rerr to eplcr i.D XoE 8oo,tlr. l{rltata ead AuolrLr (32, O.3p) tun

doaatretcd tbet vtrtrtLer of poaa arrrilpttbLo to aphld cttro[ conp

tsln prc nttrogon ttras rGai!0cJtt verloticr.

&parl"watr rclth Drtaohcd Loarrr

Itr th. pucrt atnAy saglJrg rorvl}r oa atteohed lcavrc qrtdoom

trord unratlrf,eotorp'. furLX Jcef orgc! beell hot aad nlat durf-at

ttrc dqy rd lrrgG cagtr ardc rrcotrry of cggr !.uporLblor Ttrt uae

ol dctaohod loltu, !"Ithough vfdrl.y urrd for dtca (39, p.3?0 erd

2L, p.501+), b. brrn rdwrm\y orltloLrod (lrr p.58a erd 25, p.613)

becruac repid ahsntce ooour ta thc coartLtucnt,r of, tihc lotrcr

(6, p.?Zr). H.vuthllote1 to obtei.a am ldlsrtlou of, thc rffrct
of plrat sutr{.ratr outdoorr, lt rrl atectaerlr to detao}r tho loawt

r^d food thr rrcvl.k undcr l*boratory aodLtlonr.

trrEcf 0F ilImoc$s, DHogHlofius Ars PurAesruld I,t{ PrELD cutTuns ou

THE TECUMIIT OT BSTH STECIS8

L prclldnary otu(y ura sonduot.d Ln 1958 et serrrLohton tn rthloh

oonrrolal fcrtlllrcm oontrtnlng onc of the clontt nltnogrn, phor

phonra or poteulun rrro cppllad 1n r 2 .f, 2 X 2 feotorle,l crpcrLnt$

(rt, p.l4) t,e four rtrubrrrlp plentr la a rendorilrd blook dulgnr

I trtfo,llatc ]crf rae dcteotrrcd frou oech C.ent et rnrk\r lntcrvr]a.

lbo f..afletr rcro fd to tour S. cpLqEtA$ prr rtal aod thc thlrd
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Lrftst to four $. ob,aourut per vlrJ. ktpt et omatant oondltlona of

20oC, ?5 b 8! puecnt mlrtlvt huntdlty ard l6photr photoprrlod.

Tbr rlrn cgg fodscOlont ef0en nl,nc rrcta although not algntfloent$

di;?fcrontl atron6ly Lndloatrd that, cwn thongb thc tarleblllty m,t

htglt tbc appl,loatl,on of fcrtt.llrua hed mc af,fcot ccpeata$r on

E. .lUlglgl (frtLr w). Oa tho atrcngth of, thir paUUnary rtudy

the folJ.erlng eonr axtarlw rrpcrtllnt rar oordrrstcd at Teneourur

fron 1960 to 1962.

Xctbods erd l{rterle}r

Tlrurfror etrerftcrrtol utrc $entod on Hay 25, L9@ et thr

Unl,wralty of Brtrtleh Colunbta fern on Aldrmod crnd;r loan oo11

of !&mcnt lor fcrtlllty hrt twhat, lnpnovrd bgr gcncral usa.

thc detlgn rar r randqizod blook rdth flw plent,r et l6-lnoh tnF

tcrvrle pcr rorrrtplfoetc +nd four bloaka ceob rlth scvrn fcrtl-
llror trartentr and a chcok, omprlctng e 2 X 2 X 2 faotorlal crrr

prtmt (51, p.14). Cmrelr.t fertlllrora (tab}r IY) nurc r,ppttcd

b,!r bud rllourd oaob plant aad rmrkcd fn }lghtry on thr fol[wtA6

detcar Jrm 21, 1960, Aprl.I 13 &ld July 25, 1961, and lfry 3, L96,2.

Itrc pLantr rrrr trrt6atrd bf sprinktorr f,ollmlag tha epplloatloru

ead rlt n oEttrrJr oultural protlcrt nrc f,ollonod. Th. blorlml
r.r. rGroYr.d 1a tho flrut tl&!r hc ytcldr nne rcoordcd ln 1962,

lb rpmyt mrr appllod.

In 1960, tenore'l S. o,boglrlur rore ampt on olrurc 26 ed cegcd

elngly on Jtruc 30 fir gl^ar vle,La, ereh rlth e loaflct fron onc of

tbr 16O Flerrta. E. Slgg&g xrra dtfttoutt to ftd &Dd rnrc mt
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IABIA IV

frrE rEcunDrII 0P g. S[gdlgg ArD s. oB$stBl,fl I{HEX 0A0ED lfrltt
DE?ACHED I.EAFI,EfS TROS{ STBAUBERNT PLA}rI8 TENf,ILIZED OT'IBMNS

Ar SAANICIi10!|, 1918

FcrtlJ.l,aor troatmrnt} Eggr prr,rc,rll2

Elmcntr I m-t pcr plrnt I
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tr oocfflolont of varl"rbtttif

lff 
", rmonlrrr nltreto (33.r,,,o{.); P ea mpcrahorphrtr

(O-19-0h I( ar potaarlun chlorLdr (0-0-60).

2lrt r nlno ncke of cgg-|rylng, !.e,as of four rcplloattc.
!h rtgaltloent dlffcrcnoca ln-ilUler BI!6Giog (p '.O5).
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mpt sntrl JuLr 6. glno. @ry uo rltr. otellabl., thrac rrrc orgrd

.{rg}tr rlth }.rflrtr tnon only 3 plentr of, cech trcatn Do ln oar mp
lLcetr and f,rq four prrntr ln tha othcr thn6 rrpl!.cetu. thc vral
orgor rnrr krpt rt 20oc and olond rlt& lmarftturg eorkr Ln ea cf-
lort to hcrp ibc huntotty hlgh rnd tho lcrrr auosuhat for oao rlrtk

rhrn thoy rrm rrplracd etd thr oggr cnrntcd. ntt poduotlon rrr r.r-

oordrd ton 11r rrckr rlth bottr tpoo!,ct.

In L96I, thr acooud flrtr, only E. er,Ic+tua yet rtrd,iod. Tenore].

adtltt rerr rrrpt, on June $ rd aa8cd srn&ly oa Junc 14 fn plrrtto
luf oagcc rlttr e lceftot flu qc of tha 16o planta. rhc prtlolo
rer fuaer.rd ,rr ntcr tt ln8.tting thcn tlrrcugh holta ln r ahcct of

plrrtto o?ir I trny of uator (ftg. 2E). To aelntrt'l I hlgh tnrnldtty,

rnothcr pLaotle rhort uer pleood looarly ovrr thc c8sor. rtrr trayr
rmc kcpt tn thc leboniory of ros tmpcratrrm of botrrrn n b zi'oc.

tho beru Err rcnorcd rad tho cgga conrtcd urrhry lor ck rr.hr.
In 1962r t"hr thlrd Jrarr, agala on\y B, cu,lortuc ree rtdlad.

tcnenL rdurta rcm sollcsted iB thc l^abontory aa thry enmgrd tlo
ohupr ol lnfcltod oo!1. tto Dthodr of orgl.ng rlrc urodr A trl-
fs}letc lcrf rrr takcn rcokJ,;7 lron on\y thrcr of thr ttw plrata p.r

nFrtoetc. fur L.rfl.t na pleoed ta r olord plertto ca6l (rtg. za,

4) rrrtt r nr,vrl and kopt rt 2ooc rlth 16 hourr of J.lght. lb lcrah-

lag of, nutrbntr ure porrlbh ln thtr oagc. Ansth* lceflct yar

6trp-{3t;{ for lrter ch.doar enrlgrrLr. rtrr t}rtrd Laaflct, stltl
rtteohod to thc potlob, rar oagod rdth e rrcvLl tn a plactlo loaf
oago rttb Bor!.n oAa (pfg. il, 3). Ttrc pctlolct rrrc Lmruod ln
tep mtcr ln lndlvl&rl rod mlcnncyor filackr rtdch wcrc corurd
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b3r a, tf,odnpr,kr Flrutta bood to nlntata htsh hudcllty (ffS. 2F), erd

krpt ct roon trupcrrturo. Esg produotLon r.rr rDootdod r..kt.y lor rlx
urikr lrith botb rdhodt. t}ro vlebf,Llty of, qr,l egtt rrrt drterulnsd.

&e loaflotr BrG anrlyrd for potcln nltnogcn W tho acal-aloro

ntbd of l{erd eod John ton (A6r p.]l) f,ron foLlrgs dctrohrd oa

rrult 11, X961 ard Augurt 41, I96e.

Ecsultr ad DtQ$trit$l

Irbb I ahour thr urn nudcr of cggr poduood by ruvllr of

botJr epcoloa.

thrro rr! tp rtgdlloant Olffcrcnor bctrtrn thc aubom ol cggl

pnoduod by 9. obrpuFu f,od f,ol;Lrgr frq dlf,f,arontl;r fi*ttlr.d
plrntr fr f96O (Teblc 9). ttrc oootfLoleirt of rarlabAllty of thr

orrrell na$ rrl 28.8 porcnt eud on\y om mcvll of ttrc 160 dlrd,

lndlortlnl botb 1,c varfrffffty brtmon tndlvldu.lr ond lry rtrccr

on tbr popiletton duf.ag the arpcrlrnt, on thc berlr of thcn

rrrultr no furthor cxpcrtncntt rllrr oonduatod rlth thta apcoicr ard

fbld-Srom foLl.egl.

&r rffost of tlrc f,orti.l.;llrm on thc fccmdity of E. fl!&oetua

w cvldrnt ln tJto flrlt r.8ron uhrn tbc non.-thrltlrry pfrilr utnr

btooef.ns cltebpshrd. Thr rtsnltloaut diffcrcnooc brtno -+{q cf-

tretr rru llrEm ln TrbLr V tn th. aolum of rocrrlta for 1960. Thr

htghcrt egg pnoduotion vrr oberrvod. rrtrcn nttrogcn aloar rnrr rpplLrd

but thc poroduotton ra; not r&df,tsentlay dlffmont fron thst obtelnrd

rrlth phorpeorue or potartlnn. I{orrcrcr, tha lettrr trc trcrtuutl
urrr rct d.grlftoeatly diffcnnt fron thc unf,ortlJ;l,lod trcatrcnt or
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tho othcr trcatacnts. Thc lstcreotlsr of nltnogon rlth potaulun ro-

dtrocd cgg produotlon rlgrdftoantly. Hlrst gror*h mr ut, noticcebly

rffcotcd by rry of, tbc trcaturntt.

tho oosftlcLont of vrrlrblllty of 33.L pcroont rer 1o for thlr

rproloa ead trdloatd [tLlo varlabiLtty. Ihcrc rcauLtt, un].:lle thom

rtth 9. glggglggr mrc snfflaLontly cnaoragln6 to rr*arrt f,tuthor

atudlca trht nrqt yur ctortr.n6 rftb ttncral edu.ltt.

no dgntlloent dlffcrcrccr botnrca c&g poduotloa rcr''c obmrryrd

drrrtrtg thr rooad rouoa (1961) erun though tcnonel mcvlk ttrc

urd (trblr Y). Andtyrtc of Lravca f,or protcin nttrogon drorrd no

rldr vr,rlrtton betmcn trcataontr (gpnlral nao of 2.56 Porsrnt drlp

nrd.ght). Appenntly thc lnlprrnt roIL fcr-tlllty rra uufflolcnt to

eettdy thc nttrcgw roqulrurmtt of, the plrnta aad of thc rrrvlll.
Agd! Ln thr thfu{ riaron (f962) thcrl rlr. ao dgrlfloeut dlt-

f,arcascr bctmo cgg productlonar GBB rlabllltlotr tr typl of ceglr

(Teulcr v 8od fI).
&c of,fcot oa ctg prodr,rstLon of, tbc fcrt{rlecr trcatmtt osuld

rut, of Gerrli, bo rbm btr ttto nrc of dctrohcd lcevct. It mc lu&l-

olpctod, hmcwr, that amr lnfornatlon oorld bc obteincd on dlff*-
cntlal rcrponr. betrcrn rpeolct to vnrlfy thc rcrults of thc prclld.-

nery obrmettour et $arnlchton ln 1958. Xtc firat tottonta rcruXtr

eorud to rr,mrnt thc auborqurnt lmcrtlgatlona vrlth !. qt+lootw. ht
tncatteatr fellrd to poduoo t16n1f,1oent dtf,fcrcnoce ln froudlty tn

lrto Jlcttrr. Forlb\r. rn rff,oet eord.d bc strora rlth Lou fcrtllr aoI[

or rdth rutrlsnt aolut,lon crrlturr.
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!A8I.E VI

TrlE MEAN FECUI{DITI AND VIABILITT Or EGGS or g. $l[gAIgg !{tlEN cAffiD
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,U""or rlth tho rem 1ett6j mt algnlfloently diffcrcnt (P'.Or).
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In tha thltd ttston pl^rnta rroclvLn6 no fcrti.l;hcr gsvo thc lrtghr

cat ylcld dlffcrlng ttgnifloantl; llom thoao rccrlvl.ng nltrogcn rlth
photphonr (leb,lc VI). Tlrc fastortrl cffcsta of nltrlogon si.gnltl-

osutly roduood ylcld.

Conolurlonrre

0n thr baalr of theac crpcrLnontr thl foU.ctng ooareluaJ.om rll*

gardfry fccndtty rllr drrmrr

!' &r epplloetton of nltrogrn rpplled to atrelrbcrry pluta ln thc

f,lrat t rron ll arloolatGd rlth an lnorcett Ln thc cgg prodrratloa of

E. gglg$gg fod drtrohrd lmflrtr. llwrvcr, tlrlr rf,foot 1r mt, lvl-
drnt rhon nltnogrn lc rcapplld ln trc ruoosrdlng rc.ronr.

2. Ihe rgg produotlon of, g. obaourul ir rct affcetcd rdron thc ednltr

em frd drtrohod lsaflctr fron plrnta f,ortt]&td outdoorr ln tJre ftrat

Itlt@o

3. fto 16g poduotlon of [. n*oq].ur 1r aot rlgntfloent]y dlflcrunt

uhathrr raryllr art oegcd rlth dctrGhad lraflctt ln oloard ulrrttc
vlah or tn vlrls rtth aorcon cndr end tb pctlolot La rator.

Erpolneaia ulth Attaohcd Lotwl

A plrrlLdnary rrpertocnt, rlth E arlcrtut rar aonduotcd ln sn fuir

rot-rry ln l9r8 ualng pottod plnnta groryn ln Sheynlpn grrvrlJy oandy

loan coLI of, lntrcrod tor fcrttlLty. Thc plrnta ruro alt ln 6-1nch

oley potr on MaSr ? B!il f,rrtlllzd rtth nltrogcn, phorphorur, or potar-

rltn ln e 2 I 2 X 2ladorLel crpcrtncnt eoopnlrcd of clght trratrntr
la atgbt bLooka (teUb YII). TormsL !. rulpatua rtrc collcotcd qr
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W 22 and cegcd r{ntrr tn plrrtlc haf clgcr on a rraflct of caeh of,

the 6t plante. l{ccvllr rerc noved to frcrh lcaf,Lotr rt rrckL;7 lntar-
relr ard tho c6gr connt,cd. Plentr rrro urbJrstcd to pcyrlJ.l.ng cn-

vlronncntal oondltlona xtrloh rrerc appnr.ntlg too hot ard drJr dunr'rg

thc day ee only 39 of, tha &lr raculLc arrlvod f,or IL ncrkr of cgg-

lrlrfuu. Thc applloetlon of, nltrogrn eroae or nlth potaasrua raa

earoclettd rlth lnsrcrard ogg puduotlon by thc aurvtvom, alUroug[

dt8tcrcnaca botncn troatmnta $arc not clgrdflcrnt rbcn ane{pcd ty
thr ratbod of unrquel aubolem nunbcre (49, p.a}Z). Furtbcr dctal"I;rd

c*pcrllrrrtt IrrG codtrottd ln thr llboretory rt Vanoouvar fror 196O

to 1962.

EFTECT 0r I{IltO@;!I, FHOSPH0flUS, Ar{D pOtA$SIt H IN VEBI{ICI LIIE-0ULIUnS

OU THE TECUIDIrI OF BOTII STECISS

Yarlour mrkcm hrtr umd wrrtoulLtc-eulturc for tortlng tbc

cff,cot of, oouorntratLonr of oprelfl.e rlcmntt on fcsurdlty, cl-
pcctally of nltal (30, p.I&6) ard graaahoppcru (1.1, p.29tl). I*rorn
qpratlona thc valur of Lraf e,nrl"pll la thle type of, nark bacrur

of thc verlatloa ln thc amuttr of conatLtucntr pncacnt 1n the aenr

follrgr et dlfforant tboa cvan dur{ng thc aa.rc dAy OO, p.l&9).

firo rrpcrbcnt reported hcrc rrer dcrlgrrd to oonparc thc offcoto of

trc lcvek of nltrogcn, ptrorpfironra, erd potearlun in ert poeaxbrr

ooublnattonr on tbc fcourd:Lty of E. gglg*gE 8rd g. obocprlc. $oU

eulture rrr lacludcd f,or oonperllon.
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TABI,E YI,I

ItI8 rEcUICIrTr 0r E st tc{Tu$ -dHEN cA0eD sl$ol"r o!{ AmAcHsD r.EArrS?s or
$TB,AHBEREI PI.AI{?S MWN il TSNTILIM SOII. IT AIi IJ{SECTABI AT

$Ar,ilrcliTox, L9fi

Pcrtl-L:Lerr trcetocnt'r Egg! por

| *""" prr planta *r'vrtpJ $urrtwrr

3.0

&.6

3.6

,+.6-3.6

3.Otl+.6

9.A4.6

3.0-1r.5-3.6

S cocfflelsrt of trrlebll;lty 
I

2l",

rll

9'

u2
r8,

w
r69

w

T

P

f,

Pf,

XP

ffi

XFK

Ioar

,l

,

t
6

3

7

2

t

\"- f,orurletlonr a.l ln Tablc IT.
2fppff.a ln thrtr cqueJl applloetlont on l&ry 9, n erd, Julf 31.

3ltt t IL nrke of cgg-1a,'1*l atarttng rdth clgbt xrvlrs oloh'
No ttgrfflornt ddffironoor botmon lcant (p -.05).



N
ilethods ard Hatrr{.ele

On tfrf 2[, 1960, 16o vlrurfror plantr rerc pottcd tn tpmtou]Ltc

(rTcrn-l1tct, hortl,sultunt g3ad., 100 pereent vrrntEuLltc) snA 20 la

John Imcr loII nbstrrro tn 6r,tnch plortto 1ntr. ?hc pok wro pLaood

oa rlrd,mrn foLL aeuocra, f,lvr poto dccp alnd 18 xidc, on ceoh of trc

brnEhcr ln tlrr Laboratory, EwrT rct of flvc potr ooaglrrd ono

trcetlant rcplteato .nd osb bcneh hold tro blocka croh of nlno

trcatncnfr, dmtgnated et rardo ln a 2 X.2 X.2 fa,otortal dcdgnr

Pour, 8-foot, eool ubttr, fluonrccnt tuboa, hung 16 lnohcr eborc tio

Dotrr povldod froq 2ffi to tr00 f,oot sanilbt et tho 1ref lovcl for 16

hourr p* dryo Alulaun f,oLL o oallilbort{ cGrmd ar c llght raflootor

et rIL rXdm of thr bcncbra (Flg. ?O).

Ibr plent,s nrG ntoro{ nlth tap uatcr untl1 .lrrn I nhon 100 uL

of nrtr{.cnt aolutloa ma rppllcd fron aborc to thc dcelgnatcd potrr

eud thcreaftcr at rrokly lntcrrydr. Iron ool,utlon, oonrtrtlng of

freahly prcpamd 0.5 porornt fcrrlc ehloridr atock aolutloa dtlutd

It1000, ret elnlru appllcd et L00 rol pcr pot thrco deye aftcr thr
nutrhnt colutl,on. Dlrbt.Llod retor trat rppLLed to the plrnta tn thc

roll u rrqulred end to th6 pfrntl la ttro yrralouLtto onl"y tf rc-

nqulrod. fhr mrtrl.cnt rclutlona (Tr,blr VIII) utrc nodLflcatl,onr of

tlorglandto aolutlon Bo. I plu alnor alucnh (24, p.31). Ihr rolu-

tloae rlrrs uadc ln 8-lltor auuntr, or cnough for four ruokc of

foodlag, ard ctorrd Ln tho d.rk tn oonnd nlectio oonta!.&rr.

Ho l.rf *nrlyru rrrc mde.

Ttnoral adultr of g. obrcurur rrrc crap& on Junc 18 rrd oagcd
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(FfC. &, 2) rlryIy on Jtrno 2X. os plantr l'a Ahc flrrt retrftLcate.

tibro woro rrcp0 on Junc 25 and oagld on tha raestnlng thrac rcplloatoa

on Juno Zfl, Adtrltr of !. quloatuc rrnc orpt on July 2 and ergod

(ftg. 2A, 3) on Ju\y !. follagc of rtal[ar altc rnd 883 mt aolcctcd

for thc oagtt. All cagcr rtth thctr lcrf,lrtr rcrc rnlppcd fron t]tc

plrntc at nrtcly intoraLal ttrc cBBt ylrG counted or f,rorcn, rrd thl
cagrl rrrc rcplaocd oa frtch Lcaf,Lcta. Eggt froa $,. obryunrc rrrr

oomtrd for olght rcrko &rd froa E. gglgg&gt lor 1O uttktr

Ecgu].tr ad Dlrougatoa

Ho atgd.floant dlfforenoc ln c6g pro&rottor oqourrod btrcm thc

trc*tnont nllnt rlthtn clthcr rprelea (raur ffirr)r rn oontre$ urt'h

mcrlLr cegcd ln 1960 yr.tb d.Orohsd foltagu fron planta fertlLllrd

out{oort, p. ru.Ioatrre lrld uorr cgtt pcr mak on thr sttaobcd lortlr
ood g. obaeqlnq Lald fatt, &t folloral

herrr etteohod hevcr dctsohrd

!o aul?Ltur A0 15

E. gllguglil L7 23

Thtro dllfcronocr ulrc pnobbly rclatcd to thc lorcr mlEturc ooatcnt

of thc lrawr eld thr Loror hurldlty ln thc crg.s vhen thc Lcrvsa

rur drtaqbcd. itoaulta elready rcportod lndLcatad thst g. aulsatua

r*t lrar fround, rhllr E. glggtrgg res appanontJ; not edvcracly af-

f,oetcd at Lor huntdlty (faulc II).
In the vcrrleultto-oultru.o 145 of 18O E. qtlortup ast 170 of

fe g. obqgqfrls survlved. Dcstb ras not rclatcd to trcrtoatr. Thc

oocfflclcatr of, varlcblll,ty vrrc lor for both apcolel, ctpcolelly
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TABI.E VTII

f,{$ rE0u}rDrrr ff g. gurrATus A}lD s. pBscu4pq H}IEH cAGsD $rilciLr 0x
AITACIIED IEAFISIS Of Sm$lEEnnY PLAN!$ SAffin M YEE}{ICULIIE-

CULTITRE AT fiir0 LEVEIII 0P NPf AID SOIL, VANCOUIEB, 1960

B. anloatru
--ffi

S. obreuntl--
Pn*

trretmnt

H18h x

Hrsb F

Errh r
suF ffi

IUEh ff
EUb ffi

Iltsh [Pr

$td. [Pf

So1I

tl20 3f

210 6r

elo 31

210 62

,+2O 62

ee 31

,)20 62

erc 31

lur
,u
6?e

6?4-

3W

6u

6u

3v

re's! prr I tro ll ues" n"r I a*-
*trL*r2 lrr*t"3il * Itr*tJ

30t

mo

2s3

162

2M

t69

2m

1&2

m.

L?

t8

u
L8

r&

14

L?

I6

1g

1r,

r"m

160

128

143

r30

w
u2
r11

r.9

n
19

18

n
I9

18

19

18

I eocfflclcat, of vrrfrbfllty 35.4 15.6 
I

\oaffr"a HoagJendr! ror 1 (2r+, p.31)l Cr bpt et lrEO FlHr

Zltt 
" 1O nlkr of, ctrg-latrrrg, ao atgplflernt d,if,fcmnocr (p -.05),

3Ot ao rtrv!-lc pcr trcetoott.
4lrt"r clght rroka of, egg }sylngl no ctgntf,laant dlftorcnclr

(P -'o5).
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E. ggggga (rabh rrIU).

Conclualom

Undcr thc aondltLona of ttrla oxpcrlmnt, tbc egg poductlon of

cltbcr !. r.ulcat\rc or g, oFEounra lt not elgnlftceatly affcatod

rhcn rtrvtla fced oa *ttaahod lcaflets of etrrtbcrry planta grsm

La thc lrboretory tn varnlcril;Lttncultrup et thc reportcd oonEentra-

tloac of nltrogcn, ptrotptrotrur, end potaarlun.

EFtrSCT 0r flIIBo(El[, PIiOSPHOnUS, A.!tD FOIASSIII{ ${ $AilHULTUnS 0}I TI|E

EECUNDITI OF E. SUI"CATUS

Thc fetlur.c to dqond,ratc dgrrlflcant dlffcr.nocr ln thc fr-
ourdlty of [. suloqtue ln thc pcvloua upcrLucot ny hevr boon

oeurd by lnrufflclent aprcad tn tho eonccntratlonr of, nutrlcnta or

Io ltluntnatton of, thc plantc. I'horc naa elao r poaalbllLty thet

thc um of nLtratc-nLtrogrn alonc nlght crur. Lcar ctfeot then

rqroafts-altrogen or thegc tro f,orac of, rdtrogcn to6ether. .0.tt €r-

pcrt-uc$ nlUr E. lul$tqp, fn f96f tcatcd thc cffeat of a rrldcr rpnge

gf concontratlonc of clauanta, hlghcr LIlunl.aatLon, and a mrc unl.-

ton poprletton of rrovlla thar! tn 1960, aa rruIL ar thc tro forma of

nltrogcn.

Mrtbode end l{atcrlele

to atold tht poadbtltty of bLndlng thc aaaonlun loa to vcrulorr

lltc, rashcd gurrta rrrd of, 20- to l+O-sororn rLr fron Ottava, IUf-
notr, rar urcd as a rgot mdl,rn.

Plentr rrrc rclactrdl uarhodr nnd potted la 6-lnah plertlo potr
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and ptaocd t-n aruninun foi,l *uo.rt on a bcach Ln r rrntLlrtod rom

rrlthout rlrdsrr! oa l{ay 5. A llgbt bank of 12 oool rblte B-foot

tubca ret ruo;rndcd 12 lnchct abovo thc pota (ftg. en). The }[ght

latcnalty ranged tron 7l+O to 860 foot cadl,cg rhen oerrlboard penol,l

facrd rlth alunlnrrn f,oll vcrc uaod ac dda rcfrectora. Thc llghtr
nri op.rated for L6 bourc par day. Ttrc pota roro flrat lcachcd

rlth tap rator and, then di*IILcd rs,tor. ComnoLng on Hay l_5r m-
trlcat rclutlonr and lron rolutlon xcro appillrd mckLy aa dcsorlbcd.

Thc axperl$nt rat I oonplctely randonlsed dcelgn rlth 10 rcrtrLcotct

oaah of a rlnglc rrcrtl por plrnt,.

OrlgJ.Delly eLl aolutl"ona oontalniag arerdunrnltnogcn had oqtreL

oonoontratlonr of nitrogcn ao nltreto and aurcnl,ue !.on!. Ttreso FO-

aurtcd in pronorraoGd lraf soorchlng. Plants fcd on\y the amontrrn-

fona dlod fron euroonlnn lon tortclty and worc ellntratcd f,ron thr

rxpcrlnont. Ectlnnlng ou Jum 2I, oolutionc of thc clglnar conoe$-

t'ratloac rere contLaucd bnrt thcae hrd, e }orsr ratLo sf +qro,nrua !s

atiretc lonr (TauL6 rx)r and provod to br laar torlc. Thr nLtrate-

fon of, nltrogan rea tcrtcd at ths ntend.rd lcvel oalf (efO p.p.mr)r

&. nurnbcr of, nrnnera end thclr gr.orth rer rsoodod on Julf 5r

L.3 enrlJrroe for protoln nltrogcn rere udo of ovu-drrod f,orlago

takon on Augurt 28,

Tcnere.I rdultc of !. aulaatua rorc oollootod by aoarch{ng und*

plaata ln about 20 tgar, of, uettcd rw ln thc flcld on Jturc ?r rio.-

vlls rorc ro abundaat that 35o rcro oorLected tn tro boura. sofb

mrvlLt qf slmiler rctght (Zdg ng) rcre saleeted. They were conflncd
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t{'l&tf on thc plratr on Jum 8. 0ril,.y obocrrettonr rrrc nedr to dc-

terd.nc thc pcovlpoattion pcnloda. Etga rore oountld for 1O rr.kr,

Rrctllta and Dlesusrlon

trblo f, shwt rtetlatlael oorparLronr of thc fcovlposltlon
pcl.odr, c6g produetlonc, runnar LcnglM aad contont of altro6w 1n

thc lcevr!, Ir roIL er auvtrrl of rrlcvllr for oech trcatncnt. A

ouprlaon of thr auurl.etfiru rgg poduotlmr apprsa! tn Flg. 6.

Short pc'rovlporltlon prrlodr ulr. srtoolated rlth eolutloaa ol
high nltrogpnr dtletr-nltrogcn atrnderril, nLtrato- and rrenlrup

nltro8cn rtarderd, ard l.ry or btgh Scphonur. thc lon6cet ew a6r

Ircovl,Iorltton prrtod rer cuoolatd rlth Iw nLtrogrn.

tllgh fooun&lty nl ucoql.etd rlth rolutLoar of, hlgh nltrogrn,

both rtcder{r rrd l,ov phorphorur. Ior feorrrdlty ur. 8rloelat d

rrlth rolutlona of htgh or lor potarelur but t*reac romltr rrro not

atgp,lf,tGsntl.y dt"ff,crcnt froa thst obtalncd rtth thr eterdard aolu-

tlsn of both f,orur ol nltrrogm.

Elsnt grq.th, Ir aarured by runnar Lrngthe, rrr grcatcrt rrlth

tho rtepderd rolutlon of nltreto-nltrogon anil heet rXth that of

blgh nltroginr Ihr protatn rdtnogpn ln tbo lcrvra f,ollood &D Gif,-

p.ot.d pattcru ln Ura nXtrate- erd e,mordumrnltnogcn rcrlu rrlth
hish rd lfi lort nttrogcn mrooiatcd nlth co}utl,ont ol ht6h end

Im aLtrogcnr thc potrln nltrogoa ln pflentt rooclvtng thc nltrato-

nltrogon otoaderd nl tlgntffouttt lsror thsn t! thorc mcctvlag thr

altntr- rnd rrealun-nlbrogca atardrnl.
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TABLE T

Tl{E Mzu{ FnE0rIF0STIIO!a rEnIoD Al,{D TmUHDIII OF g. SHlr,ArUS !{}iEl{ CAOED

SINGLI ON AttACHm LEAfLgfS OF STBAWBI{BRI PLANTS CnCLiN IN $A!aD-
CULIUNE AT THRSE I.UI'EI-S OF I{PK WITH RECORDS OF RUN!{EA @IftTTH

AND mOt&D{ lllmocmN Iil THS IIEAVES, VANCOUVm, X96I

&rrrtucntl

Prrovl-

Polltlotr

pcrtod (oeyo)

SgSt prr

sofflrcr2

Sur-

vlrorr

Bunnor lcryth

pcr plent

(lnctror)

l"osvsr

(tr dry ro. )

f ar X0-

-

Strtadsrd 10

il ae ll0-+ilH.

--r+
Blgb N

Stedrrd

IfrP

Brsb P

Luf

HrsP I
Idr f,

t),5trx.3

aS.lrbc

21.8r

23.hb

2r.lrbod

28.6 d

r,l.6 d
fr.2 bod

!r?e

,6Ir
I+45lb

[3rrb

395 b

309 b

{t3 b

a6g b

,f.h

10.6 o

zb.'l b
2l+.9 ba

U.9 o

2},r3 ba

34.e h

4.9 W

1.92 o

?

9

,

10

10

5

I

3.83r

2.rg b

2.r8 b

2.6T b

1.lo d

z.lp b

2.9& b

tr oocltlohat of nrl.rbllltt 1.8.2 
I

1s.. ?"ulo If,,,
2Aft r LO rorkr of agg-5y6*, rtrr{lng rrlth 10 rurr&Ir eloh.

fur*, rrlth thc canc Lrtter arc not rlgrrlfloentl4T dlfforut
(p -.05) Ylthln ooluslr.
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ttrc tmetornt rtdah trvr thG rcat vlgoroua pLent groyth uar ob-

vloualy tho altretr-nltro6cn rterdald. Leavrr fron tllcll plrnta rerc

largo and rhond no d6n of, merglnel lcef acorohl,ng rtrlclr rrs tvldcat

to mnc degrro ln.:lL pLrnte rcootrlrlg Eolutlona oontrhlag thc are-
rlltu lon. In thl lsttcr rcrloa havca mrc ahuaotcrtatloa"lly rnell,

ronad, ard drrk gttcn rtpn fed hfgh nltrogon ad fiprll, noruL-rhepcd,,

ead peb Errcn ylth rad nargtns ard pctlolca utpn fcd lor rdtrogcn.

Comldcr{.48 thc drta ln TrbLr L, thc treetanrat mct oonduelvc to

pltat gror6h, troudlty end u,rrvlrsl of, thc wccvlla rer thc nltretc-

rtltrogcn rtandard. tonrrthrlcae, thc total nitrogcn ln thc hrvor

roa relettvrly lw (t.9e perout). Th. amonlun lon, rlthouglr auo-

alrtod rfth hlgb altro6cn ln thc lcavua, uBr spparcntly torlc to thr

plentr, rLnso n&nor grotrth ma rctardGd tn aill ca;la oonprr.cd rlth
pLaatr rrcclvlng only nltratr-rdtmgcn. Foralbly thll dcLrtcrtout

offcst xa. rGrponalblr for hacptng aoac of thc protoin nLtrogcn or

othcr l"cef, oonstltuont,c tn o f,orrn unavallablc to tbt n.?LLl.

tto h&h or lor phot$rrur rclutlom app.ercd to havc ao rtfeat

on fcoundlty, nhercar hlgh or Lor pot"atrlun plutlonr rcrc both seeo-

olrtod rlth lm, fccurdlty ooryercd $tth th. atrdard lowLa. fLL

lcvcla of phorphorua erd potemiun p'oduord planta rrlth oldlrr oonp

arntrrttona of potcla altrogon ln ttro leltrr.

Conelurlonr

Uulor tbr condltloar of thla qlprLunt rlth !. q!&cllur thr fol-
lorrlns conolualonr ara dnrnr

l. Poaurdlty of thr rccvtlr and potcln nltrogca la thc havlr art
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bl.g! nhcn thr pLentt crc frd bish rdtrogoa u nltretr plur emonlu

loar rnd lor rlth 1or nltrogou Ln thco. fornr.

2. Fcouadlty ol thr nurrt.le !,a hlsh rtrca tho plentt art f,cd e atand-

rrd lrvel of nltrogcn ea thr nLtretc lon onJ6r, but protc!.n nttnogu

la tlrr ltrvu ta relatlwly Lor, i{tth thta trrrtmat thl plantt lrc
arc r{gorout t&en rhru tho emorllru tos 1r rko sacd a. r totrrct of

nltEogc'n.

3. Ittgh or 1o phoophonrl rolutLoar hetr no eppennt rffoot on thc

froudlty ol thc rcovt.la.

l+. ttlgb or lor potlra!.un aoLutlont eppcar to rncdueo thr fcmnillty

of, tbr rrtvlla but tho pnoteta nltrogou ln th. lcertr 1r not r.oduood.

$ffE0f 0f ilIIBAIE- OR A!0{Om,UUtlIItnOffi}'l IN SA}ID-OUITUHE OlE tHE fE-

CUIIDITI Otr B. gi'I.8ATTEI

thr pbytotd.oLty of, thc tmffiftir lon alror(y ptcd prcwntcd

a srltloeL eouperhn of thc rffcstr of dlffcrcn0 fsrza of nltrogra

m tlrr f,rordlty of, thr rrlvflc. Hcritt (e3, p.96) rcported thet

amlu torlotty ootrld bc rrotdld by urtng rmonltu eltrrtc el e

lourec of r,rentun'nltrogGn end by trcgucnt, lclohlng nlth dlrtrJl.d

ratcr. In 1962, an rryrriun0 ure d.dgrtod ualng ttrlc rtbd rrlth

tro oonorntretlonc caqh of, nitretc- rnd arunlun-altFostru

Icthode ead l&tcrlrlr
0n Fcbnrery 13, lro ptentr rorc pottcd er dctorlbcd erd pleood

orr lnycrtod pl^eatJ,a dlrhcr to a].lor frcr dreinagc. A ]Ltht banh of

I& aool r.hltc 8-foot tubu rrc anapcd..f oaly cX.ght lnshca ebow thr
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pota (rut. 2I)r ro thlt thr tt"ght &rtcnaity rengod fron 800 to LL00

toot orrutlca durtag e 1,6-hour photopcrlod. A trenrparnt ornopy nadr

of rfiodaprkr rlr rurpcndod honorth tho ltghtr and an eLootrla fen

dlrcatod alr bctwcn thc srnof;f end thc tubor to rcuom c:roc.! hcet"

A polyrthylcnc enrtetn htmg froa tbr cdgau of tho ganoptr nalntatnod

hlgh btrnndlty emng thr plantc, rhcrr thr tcoporatum relgcd fron

20 to 254C.

ftr lrod ns looshcd rlth dlrttlkd uatcr beforr tho foLlsr-

tng rohoduh of f,ccdlrg prr pot r*ra rtertcd on Fcbnuer:f 2&r

Holdry - lcaohcd rLttr 400 nI of dlrtt-Llod ntcr
hcadry - f,od L00 r.L of, nutrlcnt, aolut,l.on

thraday - f,id I00 el of lron rolutl.on ec derorLbcd

frfiry - trd lOO nl of, nutrbnt, rolutlon

lbo crrpcrlaaatrl dmlgn raf & readmLsod hlook vlth four tmet-

nontr of LO alnglr Crat roplloatcr ieeh.

Eolutloac rd,th emnlun oltratr fernrd e prcolpltetr ovcrnlght,

but rmnlnn cortrtc rar cubatltutcd end ns rrtlrfaotory (teUh XI).

e. gForth of, tha plantc uar grugod $r acerurla6 tho Longth ot

runaoru on AprLL 6. tho proirtn altro6on ooatent of thc kewr rra

dotcrulaod fron LyophtlLrd follego talccn on AplL ILr

Adrrltr of p. suloa,t&e rmc mt evrIleblo outdoora at thlr tLoo

of yrer but qtrtreocnt nocv{La kcpt st e oontt t$ }3oC clnoo Soptru-

bcr, 1961, rtrt avellablr. Ttrrcr st3s orrg{qg'qr oollcstGd oa

Jruc f, 1961. &lhca thcy r.rs orgod dnglJ on tho plratc on Uerch 2

thry broaru estlve ard fad voreoloua\r. lbl ogg! r.r. oountrd at

rrdrly latcrvdc for 1O rrckr erd their vtabll;tty dctcrnlnod.
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fitE FECUilDIIX AND VIABITITI Or SoG$ OF E. ST IOASUS WHEI{ CAC&D SIilGtI
0B ATIACHED LEAFLErS 0f $IAAWffiBI PIANTS Cfloi{}{ Di SASD-
CUttUIiE At fi'O L$VELS 0f $IITROGEN AS NIIBAIE Oit AH}0}iIUil

IONS IrlIfH nEmED 0f PLANT ftUNHEA G{rOWfH AXD fffIfSIf
llrrBocts!{ $I rHs LEAVE$, VAIICOUVm, 1964

Trcetsnt,

Hlllrattorr of u

ltoak aolutlon

p6r lltrrl

&uncr

bnSlh

pcr plaut

(lnotroe)

sggr

po!

0ll!-

rdvor2

$ur-

vLvora

Yle-

btl1ty

of cgga

$)3

Btot.l"a !l

Ln hatua

(fi ary

lrt. )

2!.0 Pru !r

-

ar t0,

ar XHO

25 PPI{ H

-

er l{0,

&3l.cl'

4o9a

ffi4

2t#u

?J+W

6

9

I
10

93.h

93'.7

92.l}

fi.2

?-l+.b

eI.0a

2.2b

,|.&b

2,Tb

2.nr

1.22b

1.32b

! oocfftaLrnt of verlsbtltty 3?.9|

tor*, at 1.o nI; K01 at 5.0 nrl !Gs& at 2.0 n13 nLmr ctrnrufr
stfokaet 1.o nI por ).ltcr.

2Af,t.r 10 mckr of c6g-1ay4sa; rtartlng rtth 10 urrvflr .loh.
3u."* o! aorrn mckly counts.

\.*t rlth thc um lcttor arc uot rXantflsdrtlg dlfformt,
(p -.01) rr.thln ooltt&t.
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Bcaulte and Dlacuaalon

Egdeylng reauacd rlthi-n thc tlrat mGk of f,ecdlng. AIL thc

mrvlJr fcd at about thc srnc rate rcgardlooa of thc trcetnrcnta,

lebh XI rhwr tbc pnoduetl.on ryrt vfallttty of GSBrr aurr{.ra1

of thc urllla, thc groGh of nrancrr, ad thc totel nitrogea oon:-

ecrtretLon ln tbc lcawr. Slto crmr.lgttvt cgg podueLXoru appcer Ln

Flg. ?.

$lgnlfteantly noro rggr rtna latd by uorvlls cag$ on pllantc

rcoclvlng tbr rtadard oonoenbtrrtlons of nitrogon ttren on plenta rc-

cdvlng lon oonocntratlona. l{o cLgnltlosnt dlffcrcnoe ln eg6 pro-

ductton ooourcd betmcn thc forns of nltrogcn at thc reD ocroentra-

tlona.

fhe grorvth of plrntr frd tho lsr Iewl of nltrogrn rae r.cduood

bclor thrt of plrntr fcd tlc rtender'd lcrcl erd rea rof,lootod l.n thr

Lmgth of, tbe runrcrc (taUlc XI). Ttro conocntratlon of purtctn nL-

trogrn ln tho llsvcr mr l"wcr tn pJ-rnts fed thc Lor leval of nitro-

gra tbaa ta thoao fod thc sterdnrd lcvcL

Conolualona
ffi

Undr tho amdJ.tlona of, thlr cqpcrtunt rlth E. Eglgglgg thc

follorlng oonolurlona arc drrrnt

I. Fccrmdity ls poaltltrly eacoclatcd rdth thc ooncGntratlon of

pnotcln rrltrogm 1n the lortla.

2. Thcrc la no algntftoant cf,fcct on fesundlty or on the conoentra-

tlon of protrln nttrogen ln tho lravea rhother nltrogcn la aupp,Ihd

to thc plsnt ln thc nltrats- or anaordurforur
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3. At r oonacntratlon of 25 poprl. of nltrogen ln tho nutrlont soltt-

tlon thc pfrnt g3or{th 1r grcatly rcduocd end nltrogcn deftolcnoy

rrytou arc ovldcnt,.

ErrECr Or HIIBAtT-UI$TOIffiII IN $A}ID.CULflINE ON THE TECU}DIIY OT BOTH

SPECIES

Ir.{ng lnprgsd teehnlquer, Er dilOrlbcd ta thc racYlout oIpGl.t-

sat, e porltlvo esooolatton uBc crtab.Ll&cd bctrccn ths fccundlty of

E. glgg&gg erd thc conocntnatlon of, nltrogcr, rhcthcr f,cd to plrnte

or r.oor'3pd |a ths lcavoc. thts rats.d thc queltion of rhcthcr or

mt g. obrourur dsbt br ct-ol.lerly aff,eotcd. An cpcr.ront ual oou'-

duottd l,etcr tn 1962 w.lth both cP.olot.

thtFqda en4 H$tcrlrlq

tlc cpcrluntal condltLons ard thc frrdlng rohodulor rarr tlp

rts tr 1n thc pcvloul exprrLacnt cxccpt that ncr Sylvantr t@e-turr

fluorerocnt tgboa wrrc uard. l{ltrogen ulla suppllcd at four sonccntra-

tJ.oaa ln tbo rltratc-forn only (?ablo XII) to plenta pottcd on Hry l&.

Thsrc ErG L0 tlnglc C.cnt rcplloatcr for oash coacentretLon arra,nsed

Ln e randodrcd bloek dtllgn.

Itro grorth of, thc planta uu oonparcd by mearrlng thc lcngth of

tho nurncra sut tor tLrca. Thc bevct rcre enalyzcd for potoJ.n

nltrogon (48, p.lO-Ll), potardun (&8, p.I9), ftroasomo (I+8, p.al)

and erh (48, p.5).

A xccvIl of, both tpGclot rar ce6cd on ceoh FLrBt. Adulta of

$. gutsstlra rcra collcated |n tha laborato4T aa thoy eucrged frm
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eloda of sorl taken fro bcncath atrarborry px.rnt,g ln a hcevtly 1n-

feEtcd prantlng. only nornar rorvLk wtrioh eaergd oa Jure 14 mrc

urtd. Tenora} adultr of g. obscurmg nore oollectcd by aoaroh{ng at

thc baec of gtrarberry plantg on Junc 28. theeo wlro osgad stngl.y on

thr pLenta rrith foldsd tlrruc pBpcr for ovlpoaltlon lltcs. Tho pne-

ovlpoaltioa perlodt rltrt dotermlngd by axanlnlng the osgor drtly for
og,grr Ttrcrcefbcr, Ggte rcre csuntcd et nckly lntcrve-h and tboln

vtrbll:lty dcterulnsd,

Aftcr [. suloatuq had ovlposttcd for l.I urckal vccvl-lc on tlrc

planta rcoetrlng the hlgheat revel of, nltrogon uGrc novud to p.antr

rcoolvln6 tha louurt, lcvcl and vloc versa. Eggr rcrc recorc.lcd for
four rerc rcrkr, utrcn tho rcovrlr rcre returrpd to thslr or{grnrr

plrrtc and thl oggl rccordcd for r firrther tro xcekr. hrrrvrla oa

thc plenta rcoolrlag tho tro tntcrucdletc lovcla of, rrltrogcn rrri
mt novcdo '

Bcculte erd Dlaouralon

trb}c f,II slrca thr pneovipotltloa ;rrlode, thc fceundlty, .nd

thc vlablllty of thc aggc f,or both apcoLoo, ea rcll aa thc plrr$

8rorth ani thc contcnt of protcln rdtro6en ln thc L&rra. Ttrc pro-

duotlon of vlsbh ag$st for both apoLca i.a drmn ln FLg. 8j Ce
parfuonr of, thc anountr of grotcln nltrogcn, potaralun, phorphonra,

and ash ln tho bevsa lg ml^atlon to thc produetioa of vtablc cgga

of both rpeol,cc eppcar ln Ft g. 9.

Thc beglnnlng of cgg-Laylng by E. ar+lgqtug rer algnlfloantly

drlaycd at tha lw nLtrogen levcla, but, thcrc rer rD rpperont cff,aot
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IABI.E f,II

ms I{EAI PnsoulPo$Imoil rum,IoD, rEcu}DITI AND TIABILITI OF Sc[ts Or

E. fllEAUE AIID S. gBqCI.WU.$ t{IIEil CACTED SIHGI,I Of, AIITCHEX] LEA$LF,T$
OF gfR,AilBMBI PI.INT$ MOfi I.!{ SAHD.CULTIME AT TOUN IEVSLS OT

HITNO@N WITH BSCONDS OT NUf,!{ER GRO$TII AI1E PNfftsIN NI'INOGEN

trcat-

Entx

(pmr

N)

PmoYl,-

podtion

pcrlod

(drrc)

Inst!

lcr
tlub

rlvor2

Sur-

r{.vorl

Vte-

btllty
of cgga

$)

Bunncr

l*gth
pcr plrut

(lnohca)3

Pnototrn il

Ln lrmr
$ ary

nt. )Sprolca

B.td.

S.Ob!.

Ectgt.

9.obt.

B.!u.1.

S.ob!.

B.rul.

S.oba.

lr*

1".
lr3'l*
l,*
l'"
Ir*u

l*.
\of* Ga(m.), rt 60, 9A, Li and ?,, d pcr L, rolpaottvotrl Ca

kopt-at 3oOl{ftl.ratn Caclet othcr ion; aa ln Hoagl.andts lol'utLon
Do. 1 (21r, p.3O).

2Aft.r IL mcka of, cgg-lqJrlorl atar't,lns rtth }o mcrtls Q&eh. f}re
oocftlolcnt of vrrtiulffly fir [. gg]gf&gf wa 52.3fr, f,or
$. obrotrua 5b.8.

---

a
'Nornr of 10 plrntr trlmrd four ttull.

h** rlth thc ciae lcttGr arG not rlgnlfloerrtrr drf,tercnt

Lll THE LEI[VE$, lIAl{ooUrEA, L962

(p -.0!) ylth!.n oolumr end llroica.
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on g. gh!gg;,. p. niloetur Lrld rtgnlf,locntl,y e{rr .gtr ed algntfl.-

Brnt'ry norc of thu rcrc vlahlo at thr rtrdand llrrL of, altrogcn thrn

et the loxcr }rwla. ?lrc rcsultr rlth S. obgaunu dtd rpt Ldloetr any

reroalatLon batvrrn tho nttrogtn lcrll,r ad fcaudlty (flg. 8). thr

plrntr ropondcd to tbc f,our altrogrn lcttla l.n thc rryrotcd nnnGr r!
lndloatcd bf thr algnl-f,i.caat dlff,cmascs la runncr grurth end tn thc

nltrogra oontrnt of thc hrrrr (IaUc XII). lhort Br m oomclatlos

bctrrn frouadl,ty ed tAe gotrlelrn, phorsrour, or adr ooutcnt of $rr

folhgr (fXg. 9). Ho obulour or oorulltcut dlf,fcnnoe! rtlrt obrcrnd

,,D th. arcuntt of foltegc Gonr@.d by urrttla oegpd on pllubr r
oatrlng dLftcrot lrvrilr of nttrogrn.

trbb XIII rhorr thr offoot of, mttng S. rnlcstua f,rq ttrr pLrnta

rreclvlng thc ltenderd Lcvrl of nltrogrn to thoar rtottvlng tho l,mat

lovd. ard r{oc tlrltr t{rcr{Lt nhtab hd prvloualr rrld f,w r5gr or

pLrata roccflng tbc lowrt lrwl of rdtrogcn brcuc nqy fronrs rhta

rrrd to plratc rocLvlag tbc rt*nder{ lcrrl. fhcrc rrcvllr rcturnrd

to lou ogg poductlon rtron ttrrtr mrc roturnod to thotr orlglnel FLrrrtl.

thr rrolpr"ooeL rcrponac rea oblrrrud rlth ucrrllr pvcd llon the rten{-

rrd to tbc Xov rnd beek to thc ltrndrrd hvcl. ol nitrogcno l&crtlr oa

ptrntr ncorlv&rg the tatrrrcdletr Lowlt o.f, nltrogon nra rpt norrd

qd tbrlr ogg poduo0lonr rrnrllncd oonparlblr to povlour lcvulc.

Coaolud.onr
ffi

IHrr tho omdltlonr of thir apcrlnnt tho f,ollorlng oonolw

aloas er drarnl
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?AEr.n xlll
TllE FECUmmI 0F E. gg4@g rdH$lr rHos6 oA@D ffi,rorNAllr Otr $IBAHBEBBT

PLAHTS EECETIII}IG TI{S HISI AWO TOW I,EtBI.g OT NITR,O(mH HENE ErCHAlIffiD
fOe A fOm-HgEf PE&'IOD A$ID TtiElJ n&:firH{ED ?O THEIR ORIGIIIAL PLrNT$

fOR A IIffi-HSBK Fffi,IOD, VA!0COI VEB, L952

Egga pcr aurvl.ror pcr rrrk

trcetaont

(rru u)

Flrat IL rukt
oa or!.glnal

plratt

illcrt + rcckr

(mwl*lr oa hlgtr end

Xor Lmlr acbangd)

Lrt 2 uackr

(rrrvllo rcturnd

to ertglnal plentc)

2ro

r0l
t*
26

-/rr\
9'

,8

15

&6 ,,

,6

u./, *
\,u 26

k "rff. krpt ttrrcugfiout on ttrclr orlglnrl Crutr.

ro Thr fcoundlty of, [. qbr,$pur lt uot arroelalod rlth thc ]cus] of,

atbogrn mppl'trd to th. rtrarbcrlf pil.ent but rcraina pLattrcly gu-

rffootcd at thr hvrla tcrtrd.

2. rht foo"rvrlty of p. 4$.ortuq rd thc gr$rth of thr prrnta arr
porxtlrrl; elrocLrtod to thc lcruL of nltrogon arrpplhd aDd very elg-

ntllcantLy botrcrn thc verlour Lewlr tcatcd.

3. Othor lcaf ooarti.tucntr ouoh lr pgtlaal'.-, phorphonr erd uh
nrc mt upolrtod rlth thc lqvt} of aLtrogrn auppllcd nor vl,th thc

fcoundlty of olthcr rpcolot.
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MNERAL DISCUS$IOI{

Dlff;rmoor hetl bocn doonrtretcd 1rr thr rcaponroa of thl tro
aprclce of, root rucvllr to tcnpraturo, hruldlty, aad hort pLaat nur

trltlon. ltc lorcr trnporetwc thrcdpld for ortpoaltlou ard tht

allgbtry htghar tolcraaor to 1,.* hurtdlty of !. gbrcq{ur. ar oqamd

tdth g. nrlertur tndleatt tlet thc f,orncr nstlvc oprolcr la thc bo0ttn-

afuptGd to thla orl&r ?hc aumr ollste ln the Feolflo !&orthrcat Lr

of,bln quXtr d4r, ro thrt S. olqoqrqf rtght bc cxprotad to rur"lrr bGt*

tcr thrn E. tllgglgE f,orrver, alnas both apoclca erc astltu or\y et

nfgbt rhcn tho hunldlty ta hlgb, thtc advant&gc 1l pnobeb\y ncg!.1glhl,.c.

Thc grooter lcarudlty of !. *rlc&ue over $. obrcurlr outmlghr eqlr

advrotrgc thc lettcr apcoko har ln thc longcr .St-lrflng porlod ef-

tordrd by ttc lomr tcnpcraturo tlroabold for ortpoaltlon.

tlrr fudtlfirrnt rispons. ln freun0lty of $. obaounp to plrntr

fcd verlsur lwels of nltrcgon, phorphoml, and potarrlru tB thc iqpcr\'

brrtr ln th. bboratory rnd flcld l"adloatcr that thr poduotlon of,

rggr ronJ.d rpt bc dtcotd W Iffi ar hlth aoIL fcrttllty. Altlrough ox-

pcrLurtr la t&o laboratory nlth E. qulprtul atrc that lc fcomdlty 1r

arcoolrtcd tdth lor Letrlr of, n!.trogcn ln thc hort, lt 1r mt Lltol;7

tbat roapoarcr of thlg uagnttrdr sqld bo obtelnrd undcr oondltlom

ln tho ftGld nhcrr tho mppLy of nltrogrn k urually adrquetr. Hoarltr

ttlth d.tsohrd f,olLegc lron ftdd-fcrtlllrrd plenta rhor algnltloant

dllfcroncce i.n thc f,rctutdi.ty of, ih!,a rprobr 1n thc ftrtt or rpnp

f,rulttrg Jrr.r, but not ln thc nst tw Jnr8r8. FooatbL;7 tlrc uleotl

vcrc etf,catod to a gmeter rxtrnt by the f,ortLllrcr appltcetlonr yhm
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ttrry rom nsrly rotrbliahrd thrn thoy rcra nbcn thry brour or
tabll,ahrd 1n crabroquant JrGarlo ftrc eppl;lcetl.oac ef, nltrogfn parorrd

dctrlmntcl to ylcld tn thla ltu{y, and tho preotLoo la not, Lfkd.y

to b. coron Ln oourolrl produotlon of ctrarb.trLca,

ftr eppucnt, dr0rtncntrl cff,eot on tlrc foourdlty of !. qlc*tdp

of, ltlgh rnd lr potaarLru vrr o*fwtng, thcrcf,orc an rddltl.onrer q-
porbcnt vat eoaduotcd ntrloh l.r not rcportcd hcrr Ln drtatl. In thla

orpmlrat, plratr r.F. 6roun ln aarri-oulturc rt forr lewh of loi
trrlim (0, 3O, tt? srd 231+ p.p.n.) fu thr ronl lnannar ar ln urc c-
pcrtucnt rlth four lcrtLr of attrogcn. fimn at thir nldr rrarrgo of

eoaorntrrtl,onr of potrnlur thoro rorc Ro al€ntf,leent, &ttf*rnau ln
froundlty. thuaforo, llkl phoephonra, tho aff,eot of potrsrha on

thc losundlty of $. alrloetur rt tbc lrwlt tortrd appGtm to b.

mtll$Lbll.

Tho dlf,frrcnoc ln fconndlty bctrcca thr tro cprolcr ln rcrlnnrr

to hort autrttlon Lt ret urucur.l la lnccotr uhcrc thc nntrLtloutr nr-
qutreuntc for grbt th nsy bc qutt rllnllrr hrt for rcpoductLon ulr
vrry rddr$ (f2, p.13?). thl cffrot of, nltrogcn, or pnotclal on rc-
pnoductlon la urdrr eatlvr rtu{y tn 0rll,lnhpr:r rp. (tl, p.L33-$6 rD.l

l+5t V.637457. ?hc ouggcetlon !.a nedc that ln8crtcd pottln lcrds

te tht acoumilatlon of actlvetlng cubrtancca ln thc blood rlhleh qulnF

tltetLvrl.y rttaul"rtr thc oorpr s't'letrln clthcr &trcotlg or rta thr

ardX.en ncuropcomtory ocllr (l*, p.138). Both thCI sor?ur allatun

end tho nrdlra n urotGoretory cclla era goncralllr bGLr.crcd to lnflu-
cncc lurcct rcpnoduotton (4/+r p.13?).
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&c rrcorbl.c acld eontrnt of tho dllt of tb boLL mrvll, bolkorr

ed thc aalfulamh oatorplll,er lrr rcocntL;r bra thsrn to af,lcet fr
cundity (116, p.e96). Foaelbly thr aaoonb:Lc rotd ooltont of thr rtrrrr-

b.rry f,ollr6c tn tho crlrrlmntr rlth g. rulpqttfp nar effiotad tf tho

arrmt of rrltrogrn aupplllcd. ThLr aapret rrr mt lrrdlgrtod.
0ordoa (L8, p.28) Una tuggoetod thst thc nrterltlon ol Lnrotl

end thclr tolmncr to lascqtLoldct oouLd bc rclrtod. In tbr root

rccvl.b, thr tolorr.not of, $. ghtgg$g1 to cyoLodlcnc Lnroetieldot ny
br rcl"atcd la rm bXoctrcnlsel rey to tbc eppuont tdif,tcrcaot of

thlc rpcalcr to vsrtona lall.c ol potrtn nltrogca ln thc dlct and

vlor rurrr for [. qloatql. Hcanbry (20, p.136) fouad tbat th.

fccundtty of rcalrtent tro-epottrd rpldrr uttoc rar not oorrclatcd

ntth altrogrn ln thc lcaf, but r osrrolatlon dld artst f,or aurocptlblo

riltcr. Gordon (I8, p.38) nrggcrtt thrt, La faot, thr btoeholoaL

coologr of lnmote la at lnaacnt only i.n tbr atego of oonocptLon.

OruUBAL MISLUSIONS

Ttrle rtdy har lcd to orrtdn dcflnltr flrdtngr rtth rcgu{ to

thr blhavlour of [. uuloatr]a sd & o\aguEs.. Urdcr ths eondltlonr

1tr th. labonetry rnd ln oqgol outdosrr thr follorlag garrrrl. oonelu-

rlonr aro drerar

1o E. glgl&fg ie nrch rne foornd than g. opccunlrq undm aLd.Ier

con0l.tlour ln tho f,lrld nnd et e oorrtrnt cod,Xtlon of 20oC std ?5 to

$! Bcrornt rc}etLrr huntdity la thc lnbaratory.

2. In th. laboretorT, $. g$W, ovlpoalte et a }orrr tmporaturc

rrd at rcro verlrblo hunldlty eoadl.tlouc than E. gU[gghU. Outdoon;
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$. gbfrormr trhrt havo orarrlniarod bcgln to ovlpoctrt rerlior ln thr

lfrfu eod thoo tbrt cmgG tn tbc rtrer oortlnur to ovlpoaLt

loagcr ta tbr f.LL than &. .SLg$&g.

3. p. r}loetue 1r mrsh mr fosund at e oonrt*nt tmpretnm of 20o

then tt 1r outdoorr, nhcrcu, 9. gllggggg, 1r on\y rU.CbtIf rcrr f,cowd

rt 20oC thrn outdoorr.

lr. p,. an].crtu rrqulrcr e contlnuoualy htgh huddlty fon anrvlvrl,

nLercecp 9. gh;gU1ga oan tolorrto oodltl.ona ln thr lrboretory rhr
tho hnd.dlty fLuoturtor dfuruaUry rltb tuporatur..

,. At, dlurnrl tcqrraturct of 6 to 1!o, E. ttglgg&$l ir quhrocat but

le vrry frourd rhcn thr tcnpcrrlnrc dudng ttrc dry tr ralsrd by Io,

rad 1l mrt fooud rt zfO. Frcudlty le a,Llghtlgr lorcr tbrn urrlnn

rt r tcnporeturr of 15o rt, nlght od 33oC durlag thc day. tht ud.-
un fcouadlty of g. gUESEg[ osouru et I to ?OoC. Thla lplcict rdLL

ley rgga rt 6 to l5o0.

6. thr frrdlng reto of p. puloatur. llkc fccrudlty, lncrelra of ht6h-

cr ned.nrn drf\r torycraturcr up to 25oC.

?. Ibo f,ceund,lty of $. obasnr:ru ir mt rlgnlftorntly affeetcdl but

thet of p. tulortFr la atgntlloently rcduood, tbc prrorlporltJon

pcrlod tt laenarcd, snd thc vlabllLty of thc oggt k rcduord rtrsr

e&[tr en tcd etteohod follagr of, rtrarbcny plrntr rcaolvlng tsu

bwlr of nltlogcn Ln cltJt* thr altrstr- or a.monlurf,oru ln thc

IeboratorTr

8. Fhoaphonu ard potarchn rt thr concsrtrstlont tcrtcd rppcar to

bavc no algnlflernt off,cot on thc fccund"tty of ol[hcr rpolca.
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SI'T{M[BI

0mpcrlronr of, thc eff,cotr of oerteln phyatc&L rrd mrtrlttonel

faotom on f,corrrdlty arc uadr botvccn thc latrcduccd blrok vlno mr-

r11, EL*gIIEE$&!, tploetuq (F.), rhloh ls rurocpblbJ,r to oyoJ.odLcnr

lnrcetloldrc, and tho natl,vr obrqnrc ttrarbcrry root, rcrvLl, Egtg.

qllhoq pbrsurqr Horn, rfrlsh 1r toLcrant to thctc lnaoottoLCrl, Bottt

rpoolco arc csooolc pcatr of, *mrbcrty ln thc Cordel ucr of

hLtleh Colulbta, Urrhlngtou rnd Onogonr

ObaernEtl.onrr lrrdloatc thrt &lthough E. gglgglgE tr neh aort

lrorud ln aeturc, !.t 1r not ao rcll edaptcd tn Erltfuh Coltublr u

$. obagqnla rhlch hea c Lsrcr terycraturo thrtrhold for ovlpoeltLon

end, th*cf,orc, a longcr ovlprttlon pcrlod.

Shrn ttr nlsht tqeratwc ln oehtmtt at dluroa.L tqcratum

progmnr Lr u!.nLual rt 8oC, tho fcaundlty of thuc noaturnel tpcolcr

lt nr,r!.nel et, dry tcupcraturu of 2Oo for $. olmrrnr rd aroO f,or

!. auloalua. [Hcr t]rcro dlurnrl oordltlona !. TulortPe la tho oro

fcouad of, thr trc lrd curlws btttor ln conttnuourly h1g[ retficr

tilren nrlrblc rclatLvr hlr "dlty. $. gPacqnp lt ooqaratlvrly tu,-

dl,:flcrmt to hunLdlty flucturtlonr.

Ygrlous Lcvcla of thc aaJor mrtrlcntrt nitroSou, pmtphonrc,

rad poterd.rn, nhon fcd to thc hort phnt had no sl..gnlilcrnt off,oot

on thc f,terrndlty of S,. glgSlggg. 0n\y lor l,ovclo of, nltrogrn rlg:-

nlfloantly redused thc fcoundlty of Sr gulortus. Hlth wrsd.otttltr-

eulturc, lw ertl"fleLe.l llght lnturrltyr 8nd reatrlotod drrlnegr
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thc cffoote of mrtrLcnto on !. guUBatJ[F arc datl,ttloelly lncmcluctw,

but trdi.oato a rcrponco to nltrogon. ?hr rcsu.ltc rlth drteohcd

fo1:lagr fro plents fcrtl}lrd ln thc flrLd err eko !"ndl.ostl,t[ ol

tbr cffcot ol nltrogon. Slth alnd culttrrc, ltlgh lrgnt Intsnalty, erd

frcr drel.nagc tha cffcot of rdtrogon auppl;!.td tn clthcr thc rdtreto-

or a.rerdun-foru on thr faoundLty of E. pglqg&g!, la d*tl"rtfoslft

dmnatratcd.

It La anggcatcd that thc dlffcrcnt rctpqrrot of thc tro tpootae

to the appllo*tlon of nltrogon to thc hoct plant nfg$ Laad to e Llnr

of atu$ to orphl,n thclr dlffcrcnt rurccptlbtlLtlce to oyclodirno

!,ncrctlaLdcr.
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\oFIG. I. ADULT WEEVILS. VERTICAL LI ilES IilDICATE ACTUAL LEI{GTHS.
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FIG. 2. A. VIAL CAGES. B. LOCATION OF CAGES OUTDOORS UNDER BAFFLE. C, REARING

CABINETS IN COLO.ROOM. D. CAGES ON OETACHEO LEAFLETS IN CABINET. E. CAGES ON DETACHEO

LEAFLETS FROM FERTILIZER EXPERIMENT, 196I. F. 1962. G. VERMICULITE-NUTRIENT SOLUTION

CULTURE, 1960. H. SAND-NUTRIENT SOLUTION CULTURE, 1961. l. 1962. J. HIGH HUMIoITY

INCUBATOR.
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ltos-iltTRo0El{.

PROoTJCEO BY g. OOSCURIS ANo E SULCATUS FOR il WEEKS

OROWT' ITI SAilO-T{UTRIEXT CULTURE A? FOUR LEVELS OF



67

E SULCAIIIS
too

PROTEII{ NITROGEN

a2 lo5
PPI I{ITROO€]{ (LOO sCALE)

FIG. 9. THE PRODUCTION OF VIABLE EGGS BY E SULCATUS ANO S. OBSCURUS

WHEI{ CACEO ON STRAWEERRY LEAFLETS OROWN 11{ SAND-NUTRIENT SOLUTION CULTURE

AT FOUR LEVELS OF NO!-NITROGEN AND THE ANALYSIS OF THESE LEAFLETS FOR

PROTETN NlrRoGEN, PHOSPHORUS, POTASSIUM, ANO ASll' 1962.
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