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1. IYTRODUCTIOl� 

In 1957, a request for assistance in col1ectiLs and rearing 

species of Lepidoptera attac�:inc: wild rice, Zizania aQuatica L., was re-

ceived from Dr. T.li. Freer,lan , Insect Syste:latics aLd Biological Control, 

O ttawa. A prosra':il Vias undertal�en at tile Winnipeg Laboratory and notes on 

the occurrence and biology of eig£-lt species of insects found on wild rice 

are outlined in the followin� repor t. 

2. . LITERATli'RE R:EVI!':'�;; 0]' ll1SECTS OF RICE PllJ�TS 

A reviev, of the literature has indicated that records of insects 

on rice in North b.merica are very limited. Two of the most common species, 

Apa .. lea apa:liformis (Guenee) and � plejadeUus Zinck were first known as 

pests of cultivated ri ce. . Crunb (1) recorded the forner on cuI ti vated 

rice in Virginia as early as 1881 , and Chilo plejadellus was reported on 

cultivated rice in 1980 in Lo uisiana and. Texas (Chalbliss 2) and in 1924 

in Georgia (\JJebb 3). An undeter,lined species of noctuid caused considerable 

dLumge to wild rice twenty-five years L.t�O in Ontariol• In 1927 Ingrarrr (4) 

mentions insects feeding on wild rice in sections of the United States. 

According to ::aml'1ond (5) noderate ste,l and seed injury occurred t:n wild 

rice in Ontario, especially at Uarmora and �,iadoc in 1957. The sane year 

insects caused cor.siderable daaage t o  wild rice in tlle Port Arthur District 
q 

of northerlJ Ontario"". Accordinr: t o  �IaI:t,l()nd (6), ApE.mea a12anifor,1is (Guenee) 

caused d8.':l8.�e to wild rice in tlw sU:J.Ller of 1959 at Stony Lake, �vlarmora, 

and lJadoc in Ontario. In 1957, A.E. Ca:lpbell, of the �.'iinnipeg Laboratory, 

recorded hip)< populations of insects on wild rice in the '�'Jhiteshell Forest 

1 Freerrtan, T.N. 1957. Pvrsonal Cocamunication. 

2 Sippell, ':i.L. 1957. Personal Co,'1'llunication. 
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Reserve. Thdse records 1;�ere substantiated by reports fro;]�any wild rice 

harvGsters in tnat area. In 195:� po)ulctions si:lOVJed a ,1arl::ed decline. The 

infestation subsided in tLo -;:.iteshell Forest Reserve in 1959, but the 

harvest i�as ne",_igible b0cs.use of the failure of the he ads to develop. The 

drastic reduction of all insects on wild rice was tllouc;ht to h ave been 

caused by hiGh water levels caused by above average rainfalls. Water 

levels were so high that only five per cent of tLe rice plants at Lone Island 

L0.1ce vJere able tG devei.op to ;¥3,turi ty. Young rice plants were not vigorous 

enoucL to overcone thE:; incre3sed de)tll of nne foot: f water tr.at tLe lakes 

had risen. Pl&'1ts that survived 'Nere very lute in developing and were not 

available for oviposition during the peak of noth flight. 

3. hOTES OK con :?CTIm:s, BIOLOGY M,D DESCRIf'TIOH OF S.2ECIES 

Durin::; the faL. of 1957 rice beds at Lone Island Lake, Han�t oba, 

VJere visited at rerylar intervals and collections of insects on rice 

plants were I'lade. In 1958 this study was carried on again during T,he 

SUi,ler and fall at the sane location. Collections were -'.lade in the spring 

)f 1959 when the ice still re\18.irred in the Lake to deterl:line the over

winterinf", habits of these insects on -wild rice plants. A li,:,11t trap was 

set up in June to deterr1ine the e�'1ergence dates of adults. 

Durin:,; the SU-:JJ:ler (:J..rG. fall, ::ntire stalks of rice plants were 

pulled from rice beds a nd transported to the Laboratory in metal containers. 

SO;ile of these rice pl8.nts were dissected for 18.rval counts and tlle re:J.ain

ins plc-nts 'were kept for rearin.gpurposes. ::Iand picked collections ()f 

lurvae VJere _:l1ade in the field and tilese 'were used as lllaterial in the 

rearing program. 
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Early in the study it lias apparent tLat :lOre than ane species of 

ins0ct Vias involved in the inf3stb.t::�m. The principal species belong to 

the faniles PyralidQe, P:lalaenidae, Cliryso:-'lelidae, and Coccir.ellidae. In 

addition, :l slJecies of Vll'iDS was observed Gl!1erc:ing- fron bags of threshed 

rice but t�le association betvleen this s)ecies and the host plant is not 

understood at the present tLle. Colonies of a)��ids of "vild rice were also 

collected in the field, anG thdse were abundant on the rice heads in 1959. 

Renrin,:; larvae of t: .. e pLklner:id hnd the pyralid v�as attempted 

and )Toved parti6.11y successful, \Jit�l 8.'1211 numbers reaciling the adult 

stage. Rice stalks, cOl:ljJlete 1;;itil root systen and growing T:ledi ura., were 

placed in a notal container at the Laboratory. The contaiEer was placed in 

a scr0en ca�c (3t x 3t x 6') (Fi�. 1) , which had a 3-inch layer of soil in 

the bottom. The rice stalks 2.nd soil were 110istened once a week. The 

'.1.Bterisl was o�erviintered from October 15 to Jan'l&ry 15 at a tenperature 

of 35°F. The temperature was ti"en raised 2� every second day until a 

te;-;1perature cf 67°F was attained. For all the follovJine rearing tectnirues 

tile above tedperature control was used. 

To assure a supply of adult .:aterisl, another rearing method was 

atte'T�ted for pyra�.ids �md :Jl121aen�ds. 711is method uas found to be very 

successful in r2arin":, pyralid lnrvae to the adult stnc:e, but was not su ... 

cessful for phalaenj_ds. At the Laboratory, entire stalks of rice were 

dissected for li vin? larvae. Fres�l staL:s of rice VJcre cut into 6-inch 

len."'ths, placed verticall�; in a (uart jar. The j"r Vias provided vii th a 

layer of :l1oistened absorb0nt cotton on t,.8 bottom and a screened top (Fir:;. 2). 

The larvae from the diss0cted st2.E:s VJere inserted in the freshly cut staL�s. 

The cotton was llloisteLed at weekly intervals to ;naintain hiGh hu:uidity in 
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the j"rs. Fresh e;reell. staL:s iJere su bsti ",;u ted llc.:ricdically for old ones 

and t:.e insects 1;,ere traLsferred to fresh staD::s about every ten days. 

The rearin;..: of tt.e �)hc"laer.ids on the heads of rice was a tte�npted 

in the insectary by placinC' insects on clusters of wild rice. Six-inch 

staD:s of rice vvere wrapp::.;d with absorbent cotton and the 1/3hole cluster 

set in a cuart jar, partially filled vvi th water. The qu art jar was placed 

in a 12-inch �lass jar, cortaininp; a layer of soil ( Fir. 3) . The rice heads 

and soil in the jar VJere ::loistened once a week. Sone larvae pupated in 

the heads of rice .nd others in the soil Inyer in the jar. rone of this 

'la terial 3:n.ersed as adult s. 

Pupae of a cllryso;nelid bee tle w"re observed attached to tllp roots 

of wild rice plants and were brought into the l..aboratory and reared to 

adult sta83. The pupae were placed nn moist absorbent cotton in petri 

dishes and )laced in the cold room using the sa:le temllerature controls as 

previously described. 

Tra)pin:3 adults by means of a light trap was successful and 

twelve Chilo Elejadellus Zincl: and eight ph&laenids were caught. The 

night liCJJ.t was .,et up in a tree over rice beds from June 30 to July 2, 

and specimens were collected each morning during this period. 

3.1 Ql.!..hh£ plejadellus Zinck 

3.1.1 Life historz 

OVi)osition hcibits were not observed in the field. HO'wever, 

e::lpty er;g clusters were collected fro:n the leaves of rice plents on July 17. 

The larvae at this time Iflere in t;18 first insto.r. �!?gs laid by caGed 
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fe'�121es in tile insectary requi red about eight days to hEtC�l. Eggs are 

laid in c lusters rangina; fro:ll one to thirty eggs per cluster. The si:mll 

w��itish larvae feed for a period on the leaves and then bore into the 

stall<: ( Fi�. 4). The entry hole is usually p lugged wi th frass and webbing. 

This is cor"sidered 3. pro tective measure against high water and flo.ding 

during the period of ls.rval development. The lGrvae tlLrmel dovm the stalk, 

feedinp: on horizontal plates ()f pith and inside surface of the stal k. 

Internediate instar larvae of Chilo were observed feeding on the rice 

heads, inch cating that t:,ey :<ID.y nove out of the stall:s during this period 

of development. Pellets cf frass and iNebbinp; are found in infested stal)�s. 

As 'nany as f our larvae per stalk have b2en counted. The !:'lode of over

v,intering is not fully understood. 

Late instar larvae were collected in l::-ove,.lber in the field and 

reared in ti,8 insectar�' under cOLditions described above. These larvae 

:;mpated in February and emerged as adults in l:iarch. Collections that 

were m.ade in A�ril, v,Len ic'6 still covered the lake, contained larvae 

and �lUpae. These larvae, under insectary conditions, pupated and e�i1erged 

as adults in Hay. Insectary rearing conditi ons were not cOlilparable to 

field conditions and the; e:':i1ergence dates were obviously advs-nced. Night 

light collections show that the peak c-f adult fl ight for this species in 

the field -;?robably occurs in early July. It was difficult to find adults 

during the day in tl18 field. unless rice stalks were disturbed, indicating 

that they are noctur nal. 

VJLen populations or trlis insect are lligh, breakage to rice 

plants is severe. The entrfu'1Ce holes in the ri ce stalLs wea>:en the p lant 

and ri ce heads fail to 1118.ture. ;:ieakene d plonts brea:( prem0.turel y during 

periods of high wi nds. 
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0.1.2 Descr}ptive notes 

I,Iaterial exaained f or descriptive notes consisted of ;nany 

inter:ledia te ar.d l&te irister lrrvae collacted in the field, six reared 

adults, labelled "59 Vme Island Lal;:e, I.ian., 'wild rice; and thirty adults, 

labelled W59 Lone Isl and Late, tlan., light trap. Some adults have been 

retained in the Cunadian nati onal Collection. 

Egg. - Oval, s;.lOoth, crea!lY white and deposited flat on the 

leaf. The eGgs are u sually lsid in single clusters Jf about 25 egfs. 

Late 'nstar larvae.- ilead about 2ru. in width. Body 22 to 

25:'1.;1. in length and 2.5',1'1. in width. Skin smootll. Head reddish-brown 

\�i th adfrontal area and area around (,celli darker brown. Light tan 

cervical shield split by greyish middorsal line 'with s;;18l1 brownish spots 

alon8 ce;�;halic, caudal and lateral nargins. Body light tan 'wi th brownish 

Qiddorsal, subdorsal and spiracular lines; a broken subspiracular line 

evident above the :Jrolegs. The niddorsal and subspiracukr line s are not 

as broad as the other two lines. SJiracles black. Dark brown setae. 

Annl plate lir;llt tan covered Vii tL brownish spots. 

Pupa.- Smo.oth and broadly tapered. Ten to 13:u. in length and 

;:tum. to 3;:li;1. in width. 

Adult. - Pale yellow elongated Iloth. Front vJinzs covered with 

golden patclles of scales. Apical end of front VJing is gold with a rO\i of 

blacl\: dots behind. :No lilc\rkint;s on hind wings. Front vJings measure 30:.El. 

to 35:n. from tip to tip. 

Three hymenopterous parasites were recovered fron Chilo 
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,£.l!3jadellus Zinck and -'Jere identified by Dr. V; .R. 2,Iason of the Entomology 

Researc:" Institute at Ottawa as C::elonus � Vier. (Braconidae). Only 

a si nr:le paras i te v;as found on eacil host and was rea red froJ1 last instar 

larvae overvdnterin!?, in rice stalks. Ad;j.lts e;lerged under laboratory 

conditions durin{� June but unGer natural conditions this parasite would 

probably have 8;'ilerged in late July. 

Bec2cuse of Lie s,lall nwnbers o f  parasi tes reared it would a')p:.:ar 

tll&t parasi tiS:.l durinz tilis infestation vms not a najor control factor. 

Overwintering larvae of Chilo ;plejadellus Zinck sllowed so;ne 

in.ortali ty due to a fungus disease vvr.i ch was id.enti fied as Beauv� sp. 

Diseased larvae were noticed W[len rice stalks were dissected for over

wintering larva". Because of the s::w.ll numbers of diseased larvae re

covered it is assu.rned tLat this for;:l of mortality was not a ,maj or control 

factor in the past infestation. 

3.2 Apamea a,E8iniformis (Guenee) 

3.�.l 1ifc h istorI 

The oviposit ion h" bi ts 0:' this insect 'were not observed in the 

field. E:n)ty eccg clusters 'were collGcted on or inside t::�c new flowers 

in July s:lOrtly Gfter plantll bee;in to joint. The larvae w ere in the 

first insta r. Eggs are laiC' in rows raw?'i ng from one to t::lirty-five 

eggs per cluster. Lc.rvae of 811 instars feed in t:.8 rice heads 'but also 

are found in the stalks of wild rice. DurinS" bright sunli.r:ht t;ley con

ceal t�e£�elves in th0 leaf sheatj �nd rice stalks 2nd come out in the 

cool of the eVGning to feed on rice honds. La rvae usually mine each 

ke:rr..el of rice and Vi::�en )o)ul:ltion levels a re hi� �l the heads will be 

coapletely stripped. Infested rice heads a'I)ear yellow in the rice hIirle. 
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The site of pupe,tion of tllis s)dcies is not lmovm, and as yet 

adul.t moths have not b-cen collected • Positive identification of this 

species vms made from larvae sub::li tted to �I. flacKay, Ottavla. Observations 

in 1957 indicat.;:;d that tl�2re was a "l8.rked decline in larval populations on 

the rice p lE.nts at the end of 1a1:'v'al developr:18nt p'3riod. It is suspected 

that at this tLle larvae float away fron t:�e host plsnt and pupate in 

plGnt litter alone; t;�:.; shore line. 

SO.'Yle adu lts captured in lif�lt tra;Js in thd infestation area 

resei:lble A:?amea. These have b:en SUb:li tted to Sys tcn(:.tics for final 

identification. 

Des0ri",iti ve notes • 

},ic:�terial exa;�lin0d for descri}ti ve notes consists of;!lany 

iLter ledi&te and late instar larvae collectad in tf<8 field, and eigl:lt 

adults, label led V;59 Lone Island Lal:e, Man., nisht light. 

The eggs and larvae of ApaI1lea apa:'lifor:,lls ( Guenee) have been 

adequately descri bed by I,IacKay ('1). The larvae of.' this species can be 

readily identified by the li.c:ht brown head vii th brown reticu lations and 

the brown dorsum vvi th nearly continuous middorsal and subdorsal lines. 

Spiracles are rL1:wd with blac::: and the larvae have a pale venter . 

T he early instars ho.ve a blackish dorslLl, an d the :liddorsal 

a nd subdorsal lines are more conspicu0us. 

A di11terous parasite 'i\)as recovered from ApcUG,£ apa;nifor:llis 

( Guenee ) and VJas sub:llitted to Systematics for identification. 
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It vias :'ound sinsly on ti.1e host and was rGcovered on ls te in-

star l8.r',,-ae . -'::he c.d;J.lts e"ler��ed in July. 3ecause of t�.e s;].s.11 nUI:J.bers 

of parasi tes r8cover�d from r:.;ariLf;s it would app(;;(;.r t�£t parasitisn 

d'll'ing tilis infestation ',;as not S ;lc.jor control factor. 

3.3 POSSe Catoclysta sp. 

3.3.1 Life history 

A number of aquatic pyralid larvae were found belcw water level 

in t;:;;. l'lud at the crown level of rice plC'..uts. LCTvae ','vere also found on 

floatinc: rice and appJared to be very f'ood s-.Ji;'lI,L.)rs. There was evidence 

of feedin,:: d8.11age on tl18 roots, but da�lage 'das '.'lOre nc,ticeable iLside 

rice staL::s. LurvLG of t�,is s)ecie s could not be rearod in the insectury 

:;rd no adult 'klt8rif,1 vJas collected :eor ::;osit ive identificc.tion. 

3.3.2 Descriptive notGs 

:laterial exa.1ined.- Tell inter:le diate instar larvae, cf')llectGd 

Lete instar larvae.- :.:ead brovill. :::3ody 20:1:1. to �5Tl. in 

lenE.;tL Bl10 :jlLl. to 5:.1i�. in vJidtl1. :Jody bro'Jln covered :1 t�J. groups of 

lie-hter brown trac:J.eal �ills. 

' Z Ll. '-'. � Donacia aequalis Say 

3.�.1 Life history 

Pupae of s C�ll':'SO�181id beetle 'were found in 10VI ll1mbers 

attached to tho root tubers of -wild rice :;;lents. No evidence of feeding 

da;,la -o;e v;as �)re s8nt on roots of plo,nts exa.lined. Pupae ,;ere collected in 

the field in Auzust SEd 8.18rsad as adults under insectary conditions in 

Stntenber. 
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:�at8rial exa:lined. - Six pupae colleot€d froJ"l ri ce beds at 

ione Isle,Ed La;c2, Lar�itoba, and insectary r eared adults. 

Pupae.- Subocyatic iL habits. Crea.1Y vl�"ite in colour. Pupa 

creased in transparent cocoon attached to rice tubers. Body 8l:1.'1. t .. 

1�;)'il1. in length and 5::'1('". to 7mLi. in width. Body ta:,;Jered at botIl, ends. 

Adult.- Body o:J..vn"ate, 6;il!;". to 8�.lLl. in length and 3mIa. _ 

4nm. in width, blue t? i1etallic blue in colour. El ytrons �'1inutely pune-

tured. Antennae LnG, usu'::lly h&lf the length of tile body . 

�.5 Donaeia �aFnifiea Lee. 

3.5.1 Life hi stor� 

Pupre of a ellr�Tsomelid beetle y;ere found in l�w number s attaehed 

to root tubers of wild ri ce plsnts . I'o evidence of f eeding damase was 

present rm roo ts Jf pLnt s 2xadined. Pupae w ere co llected in the field in 

AUE"ust and eme rged as adults under insectary conditions in Septe:lb�r. 

DescriJtive notes " 

lIc.terLll examined.- Four pupae collected from ri ce bede at 

Lone Island Lake, Lu..l1itoba. 

Pupae.- Suba0uatic in habits. CrealY VJ:,ite in colour . Pupa 

encased in transparent cocoo n &ttaehed to rice tubers. 30dy ;',1:01. to 

l5:nm. in length &nd 6:1.1. to 3:.1:1. in VJidth. Body tepcred at both e nds. 

Adult.- Body el onsate, 9n,1. to 10:;11. in le n :�th ared 3:1,1. to 

5:,11:1. in wi dth , bright .:'letallic creen in colour. 1:lectrons .ainutely 

punctured. Antennae long, usually half the length nf the body. 
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3.6 =Ii;p;poda�li a trodecim]unctata tib,';gli8 ( Say ) 

3.6.1 Life l1istor..l 

Obs-3I'vations ir t::c field provided only li lited infornation on 

ti,e lif e  hist:;ry of tlLi s s�ccies. Pup::Je ard adults 'wre found in very 

high numbers on wile': rice _'b.nts in h.U�l,lst c�n0. Sopt,;�lber. It e.)pare.r;.tly 

preys on an aphid, Rhop�losiphw� sp., and on an unidentified thrips. 

3.6.2 Descri0tive notes 

Liuterial exalin00. for d8scri,;tive notes ccnsisted of pupae 

le,belled ',;58 Lrone Island LIc.); ninetGen adults l2.bolled 'i757-:3931; and 

twenty adults, Lbel18d \J57-:�'J34 fro;;l Rice LatJ, I,;anitobc. 

Ptqa. - End of abc"o;l",n attQc:�,Jd to t:�e plQ.'1t. Li[�1.t orange 

colour covered ,;i th blac:,:ened are:{s. 

Adul t. - Body elon[;ate, 6:!1.1. to 8,n. in Lngt�, '1nd 2;nill. to 

4run. in vlidth. Elytrons yellm'J wit:l s ix blac::: dots and on.) black dot 

divi ded between t:18 tw:: olytra. 

3.7 Rhopal()sipl�� sp. 

Some colonies of apterou s fe:.lales of these a')11id8 \wre found on 

the s te!lS and leaves of wild ri ce plants SEd v;ere identifie d by !}.A. Bradley. 

Infestations in 1959 w:ore eSLJ8cially hJavy at 'i';r�,llace and Big; Wi:iteshell 

lakes. Eo informati on 'was C';athered on the life history ,f tLis species. 

3.8 Unidentifie d Thrips 

A species of thrips 1/Jas found e.Qergin� fror.l bap's :,f recer.tly 

threshed vdld rice. No infornation on the;; life history of this tl-:rip 

was Gathered elld :llaterial was suluitted to Dr. R.S. Bigelow and has not 

yet b�en i dentifie d. 
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Exa,;Lination f)f infesti::!d rice i,llants in the :"'one Island l.ake 

area in 1957 and 195:) gave some indication of t;,e relutive abundance of 

the tiiree species 01' L.:pidoptera. Counts for the two years are shown in 

the following SlL1..lary: 

Year 
IJo. of infested 
plants exa,nined � __ :tY.Llbe� ....s:L�ac;"" speci�£'I2;::-lected ___ _ 

Chilo Qlcjadei}us Ap�l� Poss. Catocl�sta 
§lpa:.niform.is sp. ---------

1957 

1958 

25 10 5 10 

26 24 2 o 

I' 
!£..a!!lea apaHifo� ( Guenee ) "was present in larger nunbers than 

the above table indicates, because me,n y larvae VJ1:.en disturbed fell off tLe 

rice plants wLen collectLms were '>lade in the field. 

Popul'tion counts based on the n1L'lber of ste�1s infested lJere 

"!lade at Lone Island Leke, Eanitoba, in 1957, 1958 and 1955 are listed 

belov, . 

Year Lo. of ste::1S exa:,lined Per cent of stens infested 

1957 60 68 

1958 :30 49 

1959 18 

These records indicate t��at the heaviest da.lage occurred in 

1957, b ut adnittedly the saT91es were silla11. In 1958 popu1ptions showed a 

marked decline ano. by 1959 the infestation had subsided in the 'Nhi tesi:lell 

Forest Resiarve. 
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Species 

( 
/' . 1. �anea apa1ifor_,:,.i� Guene:.;) 

3. Chilo plejad�llus Zinc� 
J. Poss. Catoc.!ys�a sp. 

1. J2.onaci� aeQualis Say 
2. Donacia magLifica L8C. 
3. �:ip?oda-.1ia :tredecimpurlc ta !-� 

tibialis (Say) 

:Io.nopt era 

1. Rilopalos ipllllil sp. 

1. Un�:nown sp. 

Lem-as Stels R00ts }l'lowors ::=ern·Jls 

x 

x x 

x 

x 

x 
x 

x 
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