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1., INTRODUCTIO:T
In 1957, a request for assistance in collectirg and rearing

species of lepidoptera attaciing wild rice, Zizania aguatica 1., was re-

ceived from Dr. T.l. Freeman, Insect Syste:atics and Biological Control,
Ottawa, A prcgraa was undertaiken at tiie Winnipeg lLeboratory and notes on
the occurrence and biology of eight species of insects found on wild rice

are outlined in the following report.

2. . LITERATURE REVI¥; OF INSECTS OK RICE PleliTS
A review of the literature has indicated that records of insects
on rice in North America are very iimited. Two of the most common species,

Apajea apa:iformis (Guenée) and Chilo plejadellus Zinck were first known as

pests of cultivated rice. - Crumb (1) recorded the former on cultivated

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

cultivated rice in 1920 in Louisiana and Texas (Chaibliss 2) and in 1924

in Georgia (Wiebb 3). An undeter:ined spscies of noctuid caused considerable
daasage to wild rice twenty-five years wzo in Ontariol. In 1927 Ingran (4)
mentions insects feeding on wild rice in sections of the United States.,
According to ammond (5) mederate ste.l and sced injury occurred c¢n wild
rice in Ontario, especially at karmora and kadoc in 1957, The same year
insects caused considerable damage to wild rice in the Port Arthur District

<)
of northerny Ontario®. Accordinc to Hamannd (6), Apzmea apaniforais (Guenée)

caused damage to wild rice in tie sumier of 1959 at Stony lake, Marmora,
and adoc in Ontaric. In 1957, A.E, Caapbell, of the Winnipeg Laboratory,

recorded higii populations of insects on wild rice in the Waiteshell Forest

1 Freeman, T.N. 1957, DPsrsonal Communication.

2 Sippell, %W.,L. 1957, DPersonal Co.munication.



Reserve, These records were substartiated by reports from many wild rice
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narvesters in thet arsa. In 1953 ponulstions sikiowed a sarked declins. The
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infestation subsided in the l.iteshell Forest Reserve in 1959, but the
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harvest was neg.igible becsuse of the failure of the heads to develop.
drastic reduction of all insects on wild rice was taousht to have been
caused by hisgh water levels caused by above average rainfalls. Water
levels were so high that only five per cent of tiie rice plants at Lone Island
Luxe were able to deveiop to waaturity. Young rice plants were not vigorous
enough. to overcome the increszsed deptin of one foot =f water that the lakes
had risen. Plants that survived were very late in developing and were not

available for oviposition during the peak of noth flight.

3, iOTES ON COLLECTIONS, BIOLOGY AMND DESCRIFTICLI OF SZECIES
During tiie fal. of 1957 rice beds at Lone Island Lake, ilanitoba,
were visited at regular intervals and collections of insects on rice
plants were made. In 1958 this study was carried on again <during the
swiier and fall at the same location. Collections were made in the spring
Of 1959 when the ice still rewmairned in the Lake to determine the over-

winterins habits of these insects on wild rice plants. A li~lit trap was

set up in June to deternine the emergence dates of adults.

Duringz the sumer and fall, cntire stalks of rice plants were
pulled from rice beds and transported to tke Laboratory in metal containers.
So.le of these rice plants were dissected for larval counts and the remain-
ing plents were kept for rearing purposes. :land picked collections of
larvae were made in the field and tuese were used as saterial in the

rearing prograsm.
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Early in the study it was apperent tiiat 1ore thsn ene species of
insect vias involved in the infestation, The principal species belong to
the faniles Pyraiidae, Phalaenidae, Chrysomelidae, and Coccirellidae. In
addition, = species of thrins was observed eimerecinz from bags of threshed
rice but tae association between this snecies and the host plant is not
understood at the pressnt tiae, Colonies of &ji:ids of wild rice were also

1

collected in the ficld, andé these were abundant on the rice lheads in 19859.

Rearing larvae of +tl.e piclaerid ard the pyralid was attempted
and proved partizlly successful, with sa2ll numbers reaciiing the adult
stage., Rice stalks, complete witii root system and growing medium, were
placed in a metal containsr at the Laboratory. The contairer was placed in
a screen cage (D' x 3' x ©') (®Pi~. 1), which had a 3-inch layer of soil in
the bottom., The rice stalikts =znd soil were oistened once a week. The
n2teriel was overwintered from October 15 to Jamuary 15 at a temperature
of 35°F., The temperature was tien raised 2°F every second day until a
teaperature cf 67°F was attained, For &ll the following rearing tecknicues

tlie above temperature control was used.

To assure a supply of adult :iaterizl, anotier rearing method was
atteapted for pyraiids and »helaerids, This method was found to be very
successful in rzarins pyraiid larvae to tiie adult stace, but was not sue=~
cessful for phalaenids. At the Laboratory, entire stalks of rice were
dissected for living larvae, Fresl: staizs of rice were cut into 6-inch
lenr~ths, placed vertically in a cuart jar. The jur was provided with a
layer of moistened absorbent cotton on %is bottom and = screened top (Fig. 2).
The larvae from tiie c¢issccted stzliks were inserted in the freshly cut stalis.,

The cotton was moistened at weekly intervals to maintain higzii hwzidity in
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the jors. ZXresh green stalgs viere substituted pericdically for old ones
J °

and t..e insects were transferred to fresh stalilks about every ten days.

The rearina of the phelaenids on the heads of rice was attenpted
in the insectary by placin~ insects on clusters of wild rice. Six-inch
stalitcs of rice were wrappzd with absorbent cotton and the whole cluster
set in a cuvart jar, partially filled with water, The cuart j=r was placed
in a 12-inch slass jar, cortainine a layer of soil (Fi¢. 3). The rice heads
and soil in tne jar were ricistened once a week. Sone larvae pupated in
the heads of rice :nd others in the soil layer in the jar. lMone of this

material cmereed as adults.,

Pupae of =2 ciirysomelid beetle wire observed attached to the roots
of wild rice plants and were brought into the Laboratory and reared to
adult stagz., The pupae were placed on noist absorbent cotton in petri

dishes and »laced in the cold room using the same tenperature controls as

previously described.

Trappinsz adults by means of a light trap was successful and

twelve Chilo plejadeilus Zincl: and eight phzlaenids were caught. The

night light was 7et up in a tree over rice beds from June 30 to July 2,

and specimens were collected each morning during this period.

3.1 Chilo plejadellus Zinck

3.1.1 Life history

Ovipnosition husabits were not observed in the fisld. Hewever,
eapty esg clusters weres coliected from the leaves of rice plants en July 17.

The larvae at this time were in tiie first instar., ZEggs laid by caged




femzles in tiae insectary required about eight days to hetciis Eggs are
laid in clusters rancing from one tc thirty eggs per cluster. The sizll
w.itish larvae feed for & period on the leaves and then bore into the
stalk (Fig. 4). The entry hole is usualiy plugged with frass and webbing.
This is considered =z protective measure against high water and floeding
during tihe period of lasrval development. The larvae tunnel down the stalk,
feeding on horizontal plates of pith and inside surface of the stalé.
Internediate instar larvae of Chilo were observed feeding on the rice
heads, indicating that tliey may nove out of the stalits during this periocd
of development. Pellets c¢f frass and webbing are found in infested s£alks.

As many as four larvae per stalk have been counted. The mode of over-~

wintering is nnt fully understood.

Late instar larvae were collected in lNovember in the field and
reared in tie insectary under counditions described above. These larvae
dupated in February and emerged as adults in iiarche. Collections that
were made in April, wien ice still covered the lake, contained larvae
and pupae. These larvae, under insectary conditions, pupated and eierged
as adults in llay., Insectary rearing conditions were not comparable to
field conditions and tiw eamergence dates were obviously advanced. Night
light collections show that the pealc ¢f adult flight for this species in
the field probably occurs in eariy Jul;. It was difficult to find adults
during the day in tiae field unless rice stalks were disturbed, indicating

that they are nocturnal.

%Wlien populstions of tnis insect are high, breakage to rice
plants is severe. The entrance holes in the rice stalil:s wealen the plant

P

and rice heads fail to mature. ‘ieakened plants break premiturely during

pericds of high winds.




3.1.2 Descrinstive notes

Material examined for descrintive notes consisted of many
interniediate ard late instar laorvae collacted in the field, six reared
aduits, labzsliled W59 Lone Isiand Lake, kan., wild rice; and thirty aduits,
labelled %59 Lone Island Lake, lian., light trap. Some adults lave been

retained in the Canadian liational Collection.

Egg.~ Oval, siooth, creamy white and deposited flat on the

leaf, The eggs are usually luald in single clusters of about 25 eggs.

Late 'nstar larvae.- ilead about 2ivi. in widti. Body 22 to
25711, in lengbth and 2.%wi. in width. Skin smootiis, Head reddish-brown
with adfrontal area and area around ccelli darker brown. Light tan
cervical shield split by greyish middorsal line with small brownish spots
along cerhalic, caudal and lateral :fargins. Body light tarn with brownish
middorsal, subdorsal and spiracular lines; a broken subspiracuiar line
evident above the srolegs. The middorsal and subspiracular lines are not

as broad as the other two lines. Spiracles black., Dark brown setac,

Ansl plate liguit tan covered witi: brownish spots.

Pupa.- Smooth and broadly tapered. Ten to 1%wi. in length and

2. to 3. in widti.

Aduit.- DPale yellow elongated moth. Front wings covered with
golden patciies of scales., Apical end of front wing is gold with a row of
black dots behind. No merkings on hind wings. Front wings measure 20:11.,

to 25mm. from tip to tip.

Three hymenopterous parasites were recovered from Chilo




plejadellus 2inck and were identified by Dr. W.R. iiason of the Entomology

Resegarclh Institute at Ottawa as Cieglonus knabi Vier. (Braconidae). Only

a single parasite was found on eaci host and was resared fro:i last instar
larvae overwintering in rice staiks. Adults energed under laboratory
conditions durinsg June but unéer natural conditions this parasite would

probably have emerged in late July.

Beczuse of tiie si1all numbers of parasites rcared it would anpear

tuat parasitis:i during tiiis infestation was not a major control factor.

Overwintering larvae of Chilo plejadellus Zinck showed some

nortality due to a funzus disease wiich was iderntified as Beauvaria sp.
Diseased lervae were ncticed wiien rice stalks were dissected for over-
wintering larvas. DBecause of the s:iwll numbers of diseased larvae re-
covered it is assumed tiat this forma of mortality was not & major control

factor in the past infestation.

3,2 Apamea apaniformis (Guenée)

3.,8,1 Life history

The oviposition kebits o©f this insect were not observed in the
field., Dadty ezg clusters were colleccted on or inside tihe new flowers
in July saertly after plasnts begin to joint. The larvae were in the
first instar. IZggs are 1laid in rows raneing from one to thirty~five
eggs per cluster, ILarvae of sll instars fzed in ti..e rice heads hut also
are found in the stalks of wild rice. Durine bright sunlisht they con-
ceal tueriselves in tie leaf sheatii oné rice stalks and come out in the
cool of the evening to f.ed on rice heads. Larvae usually mine each
kernel of rice and waen population levels are hisun the heads will be

completely stripped. Infested rice heads a.pear yellow in the rice bgds.



The site of pupztion of this spezcies is not known, and as yet
aduit roths have not b=er collected. Positive identification of this
species was made from larvae subaitted to il. HacKay, Ottawa., Observations
in 1957 indicated that there was & marked decline in larval populations on
the rice plants 2t the end of larval development pzriod. It is suspected

that at this tine larvae float away from ti:ie host plant and pupate in

plant litter @long ti: shore line,

Some adults captured in light trans in the infestation area
reseible Avnamea, hese have b.en submitted to Systeaatics for final

identification.

3.2,2 Descriptive notes

Mcterial examnined for descriptive notes consists of many
irteriedizte and late instar larvae coilectad in the field, and eizght

aduits, labelled ¥35S Lone Isiand lalze, Man,, night light.

The eggs and larvae of Apamea apanifornis (Guenee) have been

adecuately described by llacKay (7). The larvae of this species can be
readily identified by the licht brown head with brown reticulations and
the brown dorsum with nearly continuous middorsal and subdorsal lines.

Spiracles are riwmed with black znd the larvae have a pale venter.

The early instars have a blackish dorsua, and the :iddorsal

and subdorsal lines are rore conspicucus.

A dipterous parasite was recovered from Apaiea apaaiformis

(Guenee) and was subnitted to Systematics for identification.



It was found singly on tiae host and was recovered on lcote in-
star larvae, The cduits elerwed in July. Because of tie smeil numbers
of parasites recovered from riariigs it would appear tuast parasitisnm

during this infestation was not =2 acjor control factor.

3.3 Poss. Catoclysta sp.

3.%.1 Life history

A nuaber of aguatic pyralid lsrvae were found belcw water level
in ti:e mud at tie crown level of rice plants, Larvae were also found on
floating rice and app:ared to be very sood swimmoers, There was evidence
of feeding dailame on the roots, but danrage was nore ncticeable irside
rice stallzs, Larvee of t:.is species could not be reared in the insectary

ard no aduit rwmterial was coliected Tor positive idertification.

3.5.2 Descriptive notes

slaterial ¢xaiined.- Ten internediate instar larvae, cnllected

from rice beds on lLone Islard Lake, wanl toba,

Lzte instar larvae.- Ifead brown. 3ody 2011, to 2571, in
lengti and %, to Saxi. in widths Body broun covered iita groups of

iighter brown traciieal cills.

S.4 Donacia aecualis Say

3+4.1 Life history

Pupae of = curysoielid beetle were found in low numbers
attached to tiac root tubers of wild rice nlants. No evidence of feeding
dana~e was present on roots of plants exailined. Pupae were collected in
the field in August and energed as adults under insectary conditions in

Sentenber,
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54442 Descrintive notes

llaterial examnined.~ Six pupae coileoted from rice beds at

Lone Islerd wale, Maritoba, and insectary raared aduits.

Pupase.- Subacuatic ir habits. Creany wiite in colour., Pupa
er.cased in transparent cocoon attached to rice tubers. 3Body 8mil. te

14, in lengti: and 5., to 7rii. in width. Body tapered at botsn ends.

Adult.- Body eivn~ate, 6imm. to 8al. in lengtli and 3mm. teg
4rm. in width, blue t9 metallic blue in colour. XElytrons minutely pune-

tured, Antennae l:ng, usuzlly half the length of the body.

5«9 Donacia nmasnifica Lec.

3.5.1 Life history

Pupee of a cirysomelid beetle were found in lew numbers attaehed
to root tubers of wild rice plents, I'o evidence of feeding damagg wes
present ~n roots .f plints oxanined. Pupae were collected in the field in

Avgust and emerged as adults under insecetary corditions in Septeabsy.

3¢5,2 Descriptive notes

tleterial examined.- Four pupae collicected from rice bede at

Lone Island lake, liunitoba, *

Pupae,~ Subacuatic in habits. Creany w.ite in colour. Pupa
encased in transparent cocoon atvtached to rice tubers. 3ody Sma. to

13am. in length and 6a1. to Sitil. in width. Body tepcred at both ends.

Adult.- Body elongate, 91, to 1lOmi. in len-th and 3a1. to
Sinns in width, bright metallic green in colour. =lectrons ainutely

punctured., Antennae long, usually half the length of the body.
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Tippodania tredecimpunctata tibialis (Sa
Obs:irvatiens ir tiie field provided only linited information on
re found in very

3.6
3.6.,1 Life history
tiie 1life history of tids species. Pupne and aduits e
Scptonber. It epparently

high numbers on wild rice lants in Au-ust znd
preys on an aphid, Rhopalosiphum sp., and on an unidentified thrips.

2

3.6.2 Descriotive notes
nineteen adults labelled WO7-2831; and

Katerial exaiined for descriitive notes ccnsistzd of pupae

lebeliled W8 Lone Island Loke;
2034 from Rice Lalz, lianitoba,
Lignt orange

s

twenty adults, lcbelled ¥HO7-
End oi abcdomen attacied to tue plunt.
to

Longtis ané 2mm.

e B ek
P WO e

Pupa.-
colour covered witl blaciwened areas,

Body elongate, 6mi., to &1
Elytrons yellow witi six blacliz dots and on2 black cotb

Adult.-

in width.

ATUn .
divided between tiec tw: clytra.
noA
Telhne

Cadl

3.7 Rhopalosiphum so.
~a A

lalkes,
3.8

threshed wild rice.

yet b:uen identified.

Some colonisgs of apterous ferales of these anhids were found on
were identified by

Bradley.

the steus and leaves of wild rice plants
Infestations in 1989 w:re espscially hzavy et Wallace and Big Wiiteshell

Fo information was gatiered on the life history .f this species,

Unidertified Thrips
A species of thrips was found emerging from bass .f recently
No infornation on the¢ 1ife history of this thrip

was gathered and material was subaitted to Dr. R.S., Bigeiow and has not
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4, REIATIVE ABUNDAUCE OF 77 1ZpIDCPTEROUS SPECIED

Exanrination nf infested rice plants in the .one Island lake
area in 1957 ana 19585 gave some indication of ti..e relative abundance of
the tiiree species of Lepidoptera. Counts for the two years are shown in

the following suwaiary:

¥o. of infested T umbers of cacu species co.lscted
Year plants examined Chilo plejadelilus Apanea Poss. Catoclysta
apanifornis Sp.
1957 25 10 5 10
1958 26 24 2 0

. 0y , . 0
Apanea apaniformis (Guenee) was present in larger nwibers than

-5

the above table indicates, bacause meny larvae wi:en disturbed fell off tue

rice plants when collections were made in the field.

Popul=tion counts based on the number of stens infested viere

made at lone Island Leke, lianitoba, in 1957, 1958 and 195% are listed

below.

Year Io. of stems exa:iined Per cent of stems infested
1957 60 68

19338 30 49

1959 G0 18

These records indicate tiiat the heaviest danage occurred in
1957, but adnittedly the saunples were small, In 1958 populstions showed a
marked deciine and by 1959 the infestation had subsided in the Wniteshell

Forest Resszrve.
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5. SULLARY OF SPICIES BY FLUDING SITE

Species leaves 3teils Reots Flowers :ernels
Lepidoptera
- A . 7
1. apamea apaniforsis (Guené:) < X X
2. Ciailo plejadellus Zinck X X
J. Poss, Catoclysta sp. b
Coleoptera
1. Donacia aecuzlis Say x
2. Donacia magrifica Lec. X
S. Zipnodanis tredecimpunctata x

tibiclis (Say)
domoptera
1. Ruoopalosiphua spe. X X
Thysanoptera
1. Unlmown sp. X
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6., ACLI O LEDGE:

The auvuthor -iishes to express his aposreciation to co-workers at
the Forest Biology Laboratery, Wirnipeg, for their nezb and guidance in
tiis study. Dr. E.%. .onroe and iiiss :[.R. :iaciiay of tne EZntomology
Rescarch Institute at Cttawa, 1dentified larvae ard adults of various

species of lLepidoptera. W.J, Brown and R. deRuette identified the

Coleoptsra, and Dr. %W.R.I. hason identified the parasites.
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