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INTRODUCTION

Turfgrass is highly valued 1in waintaining and
peautifying the enpvironment. Esticates place the cost at a
pillion dollars to maintain the 3,000,000 acres of turf ia
12 portheastern states, and replacenent costs are nearly
tenfold that amoupt {(Nutter 1365). Turfgrass is of value to
the environment in that it provides air purification,
produces oxygeu, modifies temperature, reduces glare and
noise, acts as a dust and erosion control agent, and also
serves as a vaste disposal nedia. Turfgrass 1s valuable to
man by providing an attractive and practical base for
larndscaping, recreation, and sxercise {Nntter 19756).

Tarfgress 1s subiject to attack by a variety of

athogenic organismns such as fungi, nematodes, and bacteria.

"

=

1so present are plant fesding invertebrate pests such as
chinch bugs, sod webworms, arayworms, sScarabaeid grubs, and
nites (Streu 1973).

Iusects are an important ygroup of pests of commercial

and residential turfgrass. Insect pests of turf can be
divided into two groups: the above ground, and the below

ground pestis. Some of the most iwportant below ground pests
are the billbugs and white gruabs, especlally the Japanese

beetle {Tashiro 1973). Some important above ground pests are
chincha bugs, armyworms (Baker 1981), cutwocrms (Baker 1981),

and sod sebworms {Heinrichs 1973)a.



The increasing importance of turfgrass insect pests
such as the Japanesse beetle, nasked chafer, the Ataenius
beetle, mole crickets, and chinchk bugs kas prompied research
on their biology, distribution, and control. Sod gwebworus
are common 1in turfgrass throughoui eastern and southeastern
U,S.,. and have reached pest status in some areas (Schmidt,
personal communication). ilowever, there kas been no
research on the sS0b webworms associated with turfgrass in
Virginia. Similariy, there has been little research on
habitat prefer=nces of other turfgrass insect pasts.

The research

presented here was undertaken to evalunate

the sod webworm species complex and habitat preferences of

turf inhabiting dinsects of Virginia in general. The
objectives were to:z 1) determine hakitat selection
preferences of coumnmcon turf inhabiting insects; 2) to

construct pictorial keys for the sod webwora species complex
and 3) determine their geogirapaical distribution, seasonal
occurrance, and degree-day relatiocnships, apd 4) determine
adult resting site preferences of the sod webworm species in

Virginiae.



%

LITERATURE REVIEW

The Y¥Nearctic subfamnily Crambinae, of the fampily
Pyralidae, 1is composed of a large number of species and
genera. Fernald (1896) described 10 genera and 75 species,
while Holland {1968) stated that 14 genera and over 80
species exist. Klots {1961) stated that many of the
Holarctic genera, especially Crawbus (Fabriciusg), originated
in the Nearctic and spread to the Palaearctic via Alaska and
Siberia. He stated that the origins of the endemic species
and genera are from the eastern U.S. and in Fflorida,
Lalifornia, Hexico, Arizora, and YNew M2XiCOe

The species in the Crambinas were placed by Linnaeus
under the geaus 7ITinea. Hitbner (1796) also placed the

urop@an species under this genusa. Iz 1798, Fabricius

ta

established the g=nus Crapbus with 62 specias. In 1811,
Haworth established +the gemus Palparia for the species
usualily placed under Crambus. 2Zincken, in 1817, placed most

of the Crambus species under the genus Ciilo (Zincken)a. In
the family Crambidae; aand ¥Walker in 1863 adopted the family
Crambidae with several genera includiang Cragbus. Fermald

(1896) reviewed the history of the subfamily Crambinaea



The taxonomy of tiais subfamily 1s in disarraya. The
family Crambidae has been reduced to subfamily rank
(Crambinae) in the Pyralidae ({Borror 1971). Bleszynski
{1559) and Klots (1942, 1368) have attempted to revise the
genera and species of the Crambinae. The latest taxononic
informaiion of the ©Norta American <Crawbinae 1s an

unpublished manuscript by Klots {personal communication)a.

Geographical Distribution

Sod webworm species distributions are known for New
York {Forbes 1923), North Caroclina ({Brimley 1838, 1942),
Florida (ainslie 1923c¢c, 1927b; Kimball 1965), Tennessee
(Aatheny and Heirrtichs 1975), Oregon {Prescott 1965), and
Iowa (Decker 1943). Sod webworm species differ on a
regional basis. Giote {13890) 1ists 42 species in North
America, while #1 specles are xnown to occur in Florida
{Aipslie 1923c, 1927h), 17 in Teanessee {Ainslie 1924), and
14 in Virginia {(2obinson and Tolley 1982). Matheny and
Heiarichs (1975) reported collecting 32 species with black

light traps in Tennessem.

Black Light Trapnping

B3lack light traps have often been used to monitor sod

webworms for their distribution {Matheny and Heinrichs



1875), seasonal abundance {4inslie 1917; Robinson and Tolley
1982; Heinrichs aad Matheny 1970; Matheny and Heinrichs

1575), and flight activity of the sexes (Baanerjee 1967).

Drgree=-Day Relationships

ve

Se]

ree-day relationshkips have been applied to several

turf insect pests, dinciuding Ataepius spretujus Haldemarn,

Blissus leucopterus hirtus Montandon, and Pediasia trisecta

(Walker) . Wegner and NiemczyXk (1831) used degree-days in
nodels to predict A. spretulus activity and development.
Liu and d¥cBwen (1979) have also applied degqree-days to fime
sampling and chenical applications for 3Ba leucopterus
hirtus, and Bamneriee {1969) calculated the number of degree-

days for one generatiom of P. trisectia.

Variables Affectiny Tarf Insects

Host Grass Species

Insects inhabiting turfgrass are influenced, 1in part,
by abiotic and biotic variables. Some of the nmost important
variables are teuperature, soil moisture, thatch, pH, and
host grass species. Murdoch and Tashiro {1376) showed that

there is no preference for host grasses as oviposition sites

for Herpetogramma licarsisalis {Walker). Ainslie (19390)

stated that Parapediasia teterrella {Zincken) 1larvae prefer

bluegrass while P. trisecta and Crambus praefectellus
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{Zincken) prefer grasses and grains {Ainslie 19Y27a, 1923a);

Pediasia mutabilis (Clemens) prefers grasses only {Alnslie

1923b) . Krehoff {1974) has shown that such habitat selection
can lead to the separation of sympatric species. #Hegmper and
Niemczykx {(1981) reported the host grasses of the beetle
A. spretulus as Poa ampua L., B. pratessis L., and Agrostis
5P Tashiro ud Personius {197U) 4indicated that the
bluegrass billbug prefers bluegrass as its host. " Horrill
(1975), aad Mdorrill and Dobson (1273) report that Japanese
and Juns beetles prefer fescue sod and are often noted to
emerge from it.

ioisture

Soil moisture often influences the activity of turf
inhabiting insects. Gaylor and Frarkie (1979) indicate that
very wet or dry soils prevent oviposition by Pyhllophaga
crinita ({Burmeister). BEgys and first-instar larvae of the
Japanese beetle show resistance to moisture extrenes
(Zeyniere, et al. 1981). Ladd and Buriff (1979) reporied
that high so0il moisture coatent umitigates the =effect of
larval feeding on bluegrass. Soil moisture conditions can
affect sod webworm larvae. Ainslie (1923b) stated that 2.
teterrella and P. mutapilis larvae cannot +tolerate
excessively wet or dry conditions. Ainslie (19380) has showan

that when «conditions are hot and dry, popilations of



Pe_teterrella decline but increase again following periods

of raine

Moisture content of the habitat and insect development

rates are often dictated by temperature. Vittum and Tashiro

Y .

(198D0) have shown the optimum temperatures for P. Jjaponica,

and European Chafer, Rbhizotroqus maijalis {(RazoumoOwsSKy)

larvae to be 25-300C and 259C, respectively. Fox {1935)
reported the letnhal soil teamperature to P. Japonica larvae
as —9.40C when snow does not act as an insulator. Banerjesa
(1969), Heinrichs and Matheny (1960), and Hatheny and
Heinrichs (1971), have shown that sod webworam eg9gs show
significant differences in percentage hatch when exposed to
varying temperature extremesa.

Soil pH

The effsct of so0il pH on some white grud populations
has Dbeen studied by various workers witih conflicting
resulits. Vittum and Tashiro {1980) =showy no zreduction in
populations of 2. Japonica and European Chafer larvae at
normal pH levels in sumwser temperature conditiouns while
Polivka {1960a, 1960b) shows that P. Jjaponica larval
populations increase im low pH soils. Yittum and Tashiro
{1380) «claim the optimum pH is 6-7 for P. japonica while

Hessel and Polivka {1952) report it as #.5 or less. Briggs



{1980) found no correlation between pH and white grub
populations in corn fields.

Ihatch

The affects of thatch on imsects in turigrass has not
been studied extensively. Beard (1973) and HMadison ({1979)
reportaed that thatch acts as a microenvircnment which can
harbor diseass causing organisms and insect pests. Niemczyk
(1973) shouwed that thatch can tie up pesticides and thus
hipder control weasures for both diseases and insectsa.
Randall (1976) stated that thatch can increase the survivail

of turf insect pests by acting as a protective zone which

-

ma

-,

kes detection by predators difficult and acts as an

insulation laver against teaperaturse extremes.



MATERTIALS AWD HSTHODS

Distribution and Seasonal. DccHrrence -

The distribution of sod webworms 1in Virginia was
determined by examining date/locality labels of museun
specimens. Crambinae species were examiped at the American
Huseum of Nataral History, the U.S. Hational Huseum of
Natural History, and in the Department of Zntomology insect
coliection of the Virginia Polytechnic Institute and State
Iniversity {(VPI 5 SU).

Two ElliscaCD black light traps and two New Jersey type
1igiat traps were used to monitor the sod webworm species
present in liontgomery County and Virginia Beach {city),
Virginia, respectively. Seasomal occurrence was determined
from 1light trap collections. One ElliscoCD'trap was located
next to a utility building on the VPI £ SU Turfgrass
kesearch Center. Another Eilisco(j trap was placed next to
a utility barn near the center of the VPI & SU golf course
(1981). In 1982 the golf course trap was moved to a utility
building approximately 70m from the utility barna. The
Turfgrass Research Center area sarpled consisted of
approximately 90% ryegrass and 107 bluecgrass. The golf
course area samplzd consisted of about 70% bluegrass, 25%
red fescuse, and 5% bertgrass. Tae light trap im Virginia

Beach was located on a residential lavwine.
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One talf of a Vapona - Insect Strip per trap was used
as the killing agent in the ligkt traps. TIraps were emptied
once OT twice weekly, and total adult moths recorded. Traps
were operated from Hay to October, 1981, and from April to

Octoper, 1882.

Pictorial Key

The pictorial key was constructed by examining pattermns
on the forewings of the sod webworm specles known to occur
in Virginia. Thirteen species are described from specinmeans
collected in the ligat traps, three other species are
describsd from ruseum Specinens. #ing patterns and
descriptions of these three species were taken £from The
Crambidae of North Am=rica (Fernald 189%). Voucher specimens

of 13 species are located in the VPI & SU Department of

¢,

Entomology insect collection.

Degree-day_ Relationships

Haximnum—-mininum temperature data for the degree-day
analysis was obtained from an Agro-enviroamental MNonitoring
System weather station about 150m from the light trap on the
VPI & SU Turfgrass Research Center. Accunulated degree-days
were calcilated via a computer program atilizing the 2-point

sine wave gmethod (Baskerville 19569). The lower
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developmental threshold of P. trisceta {100C) was utilized
in the Enalysis in determining accumunlated degree-days
{Banerijes 19869), no upper tareshold was used. This
developmental threshold was assumed to be the same for all
sod xebworm species sampled. Cumulative percentage
epergence of six species 0of sgd webworm adulis was
transformed to probits to ilinearize the sigmoid nature of
the curve. Degree-days ({DD) wetre transformed to log DD.
The transformed data was analyzed via the Geperal Linear

Models method of the Statisticai Analysis System (SAS) .

Habitat Preferences of Common Turfgrass Insects

Six plots served as sampling sites for turigrass insect

pestisa Two plots were Festuca arundinaceae L. (tall

fescue), 2 Poa pratensis L. (kentucky bluegrass), and 2

Lelium perenng L. {perennial ryegrass). One tall fescue
P yeg

plot (Plot 1) was adjacent to a ryegrass plot (Plot 2) while
one bluesgrass plot {Plot 4) was adjacent to another ryegrass
pilot (Plst 3). Piots 1-4 were =all in close proximity to

each other. About 1.5km from plots 1-4 was located one tall
fescue plot (Plot 5) adjacent to a bluegrass plot {Plot £).
All © plots were located on +the VPI & SU Terfgrass Research

Centar.
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Plots were sampled by randomly removing selected cores
with a golf course cup cutter (10.5cm diameter x H.5cn
length) . Samples were collected from May to August, 1982.
The number of core samples taken from sach plot were: tall
fescua Plots 1 and 5 (N = 8/week), ryegrass Plots 2 and 3
{N = 7/week), bluegrass Plot 4 (¥ = 7/week), and bluegrass
Plot 6 (¥ = H/uweek). Samples were taken for 12 weeks.

A soil thermometer was used to meonitor the temperature
of the top 3.5cm of s0il profile pext To each core sauple.
A 53011 probe was used to sample soil next to each core
sample for moisture content. Soil probe sanmples were placed
into soil moisture cans. Lans were weighed five hours after
the sanples vere ftaken, then oven dried at 1009C for about
30 hours. Percentage s0il moisturs was determined by the
formulas

wet weigit-dry weight
x 100 = % moisture

dry weight

Core samplss were placed in plastic bags for transport
to the laporatory for inspection. Grass was sheared off of
sach core and the core inverted onto a flat surface. A 1kg
weligat was placed oa top of the core and the conmpressed
thatch thickness was measured {NE-57 Tech. Res. Conm. 1977)

(Figure 1) Cores were torm apart wanually aand iaspected
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Figure 1. Method used to measure thatch thickness.
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for insecis. Insects found in each core were stored in

ethyl alcohol and identified.



RESULTS AND DISCUSSICN

Distribution

Muaseum and light trap data indicate that a complex of
16 sod webworm species is nearly evenly distributed over the

ypalackian, Piedaont, and Coastel Plain regions of Virginia

ki

{ 2) The distribution of individual species is

igur

©

difficult to determine due to a lack of data +for all
counties (Table 1) However, one evident trend is that

Cranmbus praefectelluns (Zincken), Parapediasia decoiella

(Zincken), <Cranbus lagueaielius Clenens, and Crambus

perlellus (Scopoli) were caught in traps in the Appalachian
(elevation 700m) but not Coastal Plain regioa of Virginiae.
Matheny and Heinrichs (1975) showed that some sod
webvorm species occur above elevatioss of 1333m in
Tennessae, Sod webworm species found adapted +to such

elevations were Crambus pascuellius ficridus Zeiler, Pediasia

mutapilis, Chrysoiteuchia topiaria, Auyriphila ruricoleila,

Crambus agitatellus, and Crambus caliginoselius. The last

four species were also found present in the Appalachian
ragion of Virginia {elevation 700m). Such data can iandicate
that the sod webworm species complex 1is not limited to one
region of Virginia and that particular species night be

adapted to particular ranges in elevations.

15
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TABLE 1. The occurrence of sod webworm species in counties

of Virginia.1
Species County
Crambus praefectellus (Zincken) Wythe
Montgomery
Crambus albellus Clemens Warren
Crambus caliginosellus Clemens Fairfax
Shenandoah
Mecklenburg
Fauquier
Montgomery
Crambus luteolellus Clemens Shenandoah
Rockingham
Crambus laqueatellus Clemens Giles
Montgomery
Crambus leachellus (Zincken) Augusta
Va. Beach
Crambus agitatellus Clemens Montgomery
Va. Beach
Crambus perlellus (Scop.) Montgomery
Parapediasia decorella (Zincken) Albermarle
Montgomery

IMore detailed distribution records are in appendix 1.
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TABLE 1. (continued)

Species

County

Parapediasia teterrella (IZincken)

Pediasia trisecta (Walker)

Microcrambus elegans (Clemens)

Agriphila vulgivagella (Clemens)

Agriphila ruricolella (Zeller)

Chrysoteuchia topiaria (Zeller)

Urola nivalis (Drury)

Montgomery
Va. Beach
Giles
Shenandoah
Warren
Montgomery
Augusta .
Giles
Prince George
Va. Beach
Montgomery
Va. Beach
Augusta
Montgomery
Henrico
Va. Beach
Montgomery
Montgomery
Montgomery

Va. Beach




Seasonal Occurrance

The 14 so0d webworm species

Virginia are listed in Table 2.
Microcrambus

topiaria, elegans,

collected in 1light traps in

Of thess, Chrysoteuchia

Crambus agitatellus, and

Crambus perlellus are new state

occurrance of the more numerous

ITeCOTrd S« The seasonal

species caught is indicated

in Figure 3. Parapediasia teterrella, 4. =elegans, and

Pediasia trisecta wsere the most apundant moths sampied and

are all multivoltine. The other e2ight species appear to be

univoltine. Three rare species, represented by less than 6

specimens caught in Virgirpia, are Parapediasia decorella

{Zincken), Crambus lieachellus (Zinciken), and L. perlelius.

The species present throughout most cof the spring to

late sumper are P. trisecta, P. teterrella, and He

— e - S e —

elegans,
other species are present during the spring, susmer, or fall
onlye.

P. iteterrella was the most abumdant moth sampled,

r2aching a peak of about 5,000 moths per weex in mpid-June.

It has two yenerations per year in the Appalachian region,

with adult £light peaks occurring during mid-June and
August. M. elesgans was the second most abundant wmoth
collected, It has two generations per year with aduilt

fiight peaks during mid-Juns and early Septenber. Pa

trisecta appears to have two or three generations per year;
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TABLE 2. Sod webworm species collected in light traps

in Virginia.

Species

Crambus praefectellus

Crambus caliginosellus

Crambus laqueatellus

Crambus leachellus

Crambus agitatellus

Crambus perlellus

Parapediasia teterrella

Parapediasia decorella

Pediasia trisecta

Agriphila ruricolella

Agriphila vulgivagella

Urola nivalis

Chrysoteuchia topiaria

Microcrambus elegans




CRAMBUS AGITATELLUS

CRAMBUS LAQUEATELLUS

CRAMBUS PREAFECTELLUS

CHRYSOTEUCHIA TOPIARIA

CRAMBUS CALIGINOSELLUS

CRAMBUS VULGIVAGELLA

MICROCRAMBUS ELEGANS

UROLA NIVALIS

NUMBER CRAMBINAE SPECIES/WEEK--LOG,(n +1)

AGRIPHILA RUR!ICOLELLA

PARAPEDIASIA TETERRELLA

PEDIASIA TRISECTA

MAY JUNE JULY AUG. SEPT. OCT. MAY JUNE JULY AUG. SEPT. OCT.‘

Figure 3. Seasonal occurrence of the more numerous sod
webworm species in Virginia. @ Data not available. Actual

numbers of moths caught are shown in appendix 2 § 3.



yith adult flight peaks during mid-June, early August, and
nid-September. C. agitatellus has orly opne generation per
year, with its <£f1light peak occurring during early June.
Trap data from Virginia Beaci indicates that these periods
of activity can be expected to occur about two weeks earlier
for all species. This is probakly due to wacmer
tenperatures occurring earlier in the yeara.

It is evident from tihis data that a scd webworm species

complex is present throughout the turfgrass growing season,

from spring to late fall. Yost of the species were sampled
in low nunbers except P. teterrella. Although sampled in

iow numpers, the cora-rovot webworm, Cranbus caliginosellus

Clemens, nas been Xnown to attack corn in Virginia {Roberts,
personal communication) . This species is also a pest of

tobacco in Virginia (Metcalf and Flint 1939).

Pictorial Key

fembers of the subfawily Crawbinae are medium to small
in size, wnost have wingspans less than 3.5Cne Moths are
generally light coleored with forewings beinyg either yellow,
brown, or white, metallic markings are often present. The
forewings are generally loag and narrow and are rolled
around the abdomen when the insect is at rest. lMost

species, except Urola nivalis (Drury) and Crambus perlellus,

have loany lapial palpi.



The 16 3od webworm species found to occur in Virgiania
have distinct and unigue color patierns on their forewings.

Foreawings are either predowminately white, browa, g¢golid, or

grays Fringes are often white or gold. four of the 1%
specias have a horizontal white stripe(s) extending tas
length of the wing. The =aine species without a stripe (s)

differ by naving either gold or 2o golden £ringes on the
wings. Other species have loangitudinal isner and outer
lines, and some species possess terainal dots with or
without terminal lines. Yarious combkinations of these
patterns allow for the identification of sod webworm adults

to species levsl (Figure 4).

Degree-day Relationships

Regression equations £or six sod webwornm species in the
Appalachian region of Virginia are shown in Table 3. The
1982 regression equations were used to validate those
generatad in 1881, The 19381 and 1982 eguations were

7

compared to =ach other to determine whetner significant

differences exist within species. IEquations were tested for
differences in their residual variaaces, slopes, and

intercepts, as i3 outlined in Snedecor and Cochran (1987) .
Wo significant diffsrences (p > .05) were found to occur

Letween the 1881 and 1982 equations for C._lagueatellus,
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KEY TO THE SOD WEBWORM SPECIES OF VIRGINIA

GROUND COLOR WHITE GROUND COLOR BROWN, GOLD, OR GRAY
]
WITHOUT GOLDEN FRINGES WITH GOLDEN FRINGES WITHOUT A WHITE STRIPE(S) WITH A WHITE STRIPE(S)
1
STRIPE NOT TO END OF WING STRIPE TO END OF WING
1
WITHOUT 2 PARALLEL WITH 2 PARALLEL
WHITE STRIPES WHITE STRIPES
—
CRAMBUS PERLELLUS ~ TERMINAL LINE PRESENT, TERMINAL LINE FOLLOWED |
BUT WITHOUT 5 DOTS BY 5 DOTS
DOT ON HIND MARGIN OF WING
NO TERMINAL LINE, TERMINAL LINE FOLLOWED
BUT WITH 4-5 DOTS BY 5 DOTS
_
CRAMBUS LAGUEATELLUS
— | | i —
UROLA NIVALIS CRAMBUS ALBELLUS CRAMBUS PRAEFECTELLUS CRAMBUS AGITATELLUS
WITH GOLDIEN FRINGES WITHOUT GOLDEN FRINGES
|
I WITH TERMINAL DOTS WITHOUT TERMINAL DOTS
WITHOUT 2 LONGITUDINAL WITH 2 LONGITUDINAL I i
BISECTING STRIPES BISECTING STRIPES [ I I
3 DOTS 7 DOTS GROUND COLOR GROUND COLOR
ASH GRAY YELLOW
|
AGRIPHILA VULGIVAGELLA CRAMBUS CALIGINOSELLUS  CRAMBUS LUTEOLELLUS
— 1 I 1 | L
INNER LONGITUDINAL LINE  INNER LONGITUDINAL LINE TERMINAL LINE FOLLOWED NO TERMINAL LINE, INNER LONGITUDINAL LINE INNER LONGITUDINAL LINE
BIANGULAR NOT BIANGULAR BY 3 DOTS BUT WITH 3 DOTS ANGULAR BIANGULAR

PARAPEDIASIA DECORELLA  AGRIPHILA RURICOLELLA CHRYSOTEUCHIA TOPIARIA PEDIASIA TRISECTA ~ MICROCRAMBUS ELEGANS PARAPEDIASIA TETERRELLA
Figure 4. Pictorial key to the forewing patterns of the sod webworm (Lepidoptera:Pyralidae:Crambinae) species in Virginia.




TABLE 3. 1981 and 1982 regression equations for Crambinae adults in Virginia.

Yecar
1981 1982

Species Regression equation RZ S.E. Slope Regression equation R2 S.E. Slope
C. agitatellus yb= -29.660 + 12.114X€Q .99 .32 y = -33.398 + 13.461XQ .98 .53
M. elegans (1)@ y = -29.455 + 12.167X .97 75 y = -26.835 + 11.057X .96 .68
(2) y = -116.124 + 38.741X .97 3.22 y = -109.658 + 30.559X .95 3.31
C. laqueatellus y = -35.177 + 15.478X .93 2.12 y = -54.096 + 23.593X .96 3.29
P. trisecta (1) y = -28.282 + 12.545X .97 .88 y = -20.752 + 9.714X .93 .91
(2) y = -38.642 + 14,583X .94 1.37 y = -48.808 + 17.805X .97 1.15
(3) y = -189.119 + 61.271X .87 12.02 y = -312.081 + 99.272X .98 7.17
P. teterrclla (1) y = -28.128 + 12.286X@ .99 .55 y = -19.521 + 9.032X©Q .97 .48
(2) y = -53.327 + 19.162XO .97 1.01 y = -39.045 + 14.378XQ .96 .84
A. ruricolella y = -354.6061 + 112.855X .96 13.31 y = .96 5.39

-215.069 + 68.985X

a4/ Generation of species.

h/ Cumulative percent cmergence in probits = vy,

Equations in columns followed by @ are significantly different (p < .0S).

< Loglo DDIOOC = X; maximum-minimum temperature for the degree-day analysis are shown in appendix 4 § 5.

S¢
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A._zuricelella, and all generatiouns of M¥- edlegans and P.

trisecta, respectively. Equations not sigaificantly
different were pooled to yield one predictive eguation per
species (Table 4).

Egquations for all generations of 2. teterrella and C.

tatellus were found to differ significantly (p < -05) in

I
I

slopes and intercepts, respectively. Such differences couid
be attributed to many factors affecting light trap
efficiency. Periods of rain, wind speed and direction, and
plack light intensity can all reduce the efficiency of the

trap by either affecting moth mobility or attractancy.

Developnental threshold differeunces might bave contributed

H

o+

o differsnces in the regression eguations because the

t

developmental threshold of first generatioas caa be assuuned
to ke equal to second and third generations whose regression
2qguations d4id not differ (p > -05). However, it is possible
that differing gen=srations of the same species mighi have
differing degyree-day reguirements; in which case the
predicted peak f£light periods would occar earlier or later
than the observed flight periods.

The predictive esjuations generated by SAS are 1in the

form:

o

% emergence {probits) = intercept + slcpe(log\o DD (pec 3



TABLE 4.

species in Virginia.

Pooled 1981 and 1982 predictive regression equations for

4 Crambinae

Species Regression equation R“ Slope

M. elegans (1)@ yP= -25.467 + 10.608XC .97 .40
(2) y = -105.63 + 35.250X .95 .23

C. laqueatellus y = -32.223 + 14.452X .94 .25

P. trisecta (1) y = -20.535 + 9,500X .97 .41
(2) y = -38.877 + 14.562X .96 .68
(3) y = -142.344 + 46.205X .91 .64

A. ruricolella y = -208.562 + 66.946X .98 .54

a Generation of species.

b Cumulative percent emergence 1in probits = y.

< Logqg DD100C = X; maximum-minimum temperature for the degree-day analysis

are shown in appendix 4 § 5.

Ll
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This eguation <can be used to predict the occurrence of

flight peaks for particular moth species.

£light peak let y = 5 and

taking the antilog of X

obtained when the flight peak

degree—-days isa the environment it

when a particular degree—day will occur.

for the
yebyorm species.
eguations can e

agdulit flight peaks

nonsignificantly differing populations

solve for
the degyree—day in

will ocCcura.

mathematical prediction of

used to make predictions

since they represent 2

To calculate the

i{Log DD By

lo°c ) *
centigrade 1is
By monitoring
is possible to anticipate

Such data allows

the flight peaks of sod

Oply the 1981 and 1982 pooled regression

cf sod webwors
years w@orth of

{Takle 4).

Habitat Preferences of Common Tarfgrass_IasSscis

The insects found inhaviting three species of turfgrass

are sho¥n in Table 5. Species

of the families Elateridae,

Carculionidae, Scarabaeidae, Formicidae, and Aphididae were
found in all three species o©of turfgrass sampled. Sod
webworus {Lrambus sp-) and the fail arayworm, Spodoptera

frugiperda Smith, were found in

they also c¢ap inhapit ryegrass

(1930) showed that the blusgrass webworn,

specias in Table

5 can be fouand to occur

tall fescue oniya. However,

and Dblueyrassa Ainslie
P. teterrella,

The data indicate that the

in tall fescue,
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TABLE 5. Insects found inhabiting turfgrass in Virginia.

Insect: Order, Family, Genus, Species

Turfgrass species1

Lepidoptera

Pyralidae
Crambus spp.

Noctuidae

Spodoptera frugiperda (Smith)

Coleoptera
Elateridae

Aeolus mellillus (Say)

Conoderus bellus (Say)

immature spp.
Curculionidae

Sphenophorus spp.
Scarabaeidae

Popillia japonica Newman

Hymenoptera
Formicidae

Solenopsis molesta (Say)

Lasius neoniger Emery

Acanthomyops claviger (Rogers)

Homoptera
Aphididae

Geoica sauamosa Hart.

TF

TF

TF,R,B

TF,R,B

TF,R

TF,R,B

TF,R,B

TF,R,B

TF,R,B
R,B

TF,R,B

1/ TF = Tall fescue (Festuca arundinaceae L.), R

Perennial

ryegrass (Lolium perenne L.), B = Kentucky bluegrass (Poa

pratensis L.).
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ryegrass, aad bluegrass. However, the nuwsker of samples
taken were too loy to use statistical analysis in
determining differences amoung turfgrass species.

The data indicate that there was a higher percentage of

P. djaponica and Lasius agoniger Emery found ia the samples
taken from tall fescue thar from bluegrass or ryegrass
(Table 6). Morrill (1975) and ltorrill and Dobson (1570)
report that 2. japonica prefers as its nost tail fescue sod.

Tashiro and Personius (1970) indicate that the bluegrass

biilbug, Sphenophorus venatus vestitus Chittenden, prefers

blueyrass. The aftfects of thatch and molsture on P.
daponica and L. agoniger could not be analyzed statistically
due to the low number of sampliss taken. However, the data
indicate that bluegrass contains 1.68cm of thatch while
percentaye molsture ranged from 19-24% for the plots sampled
(Table 6)a Beard {1973), Hadison (1970), and Randall
{(1976), indicate that the greater the tkatch the greater the
possibility of harboring insect pests. Although the data
indicate that bluegrass has the thickest thatchk it also

harbored less P. Japonica and L. aeoniger than tall fescue.

Since pearcentage moisture ranged from  15-24% for all plots
sanpled the differences in insect densities probably cannot

be attributed to it.



TABLE 6. Results of turfgrass sampling for species and variables.

Turfgrass speciesl

Species TF B R
Popillia japonica Newman 18%2 14%2 1152
Lasius neoniger Emery 3492 1342 11%2
Variables?
Thatch (cm) .96 + .04 1.68 + .05 .71 + .04
Moisture (%) 21.91+2.29 21.09+2.52 22.52+.53
l/ TF = Tall fescue (Festuca arundinaceae L.),

B = Kentucky bluegrass (Poa pratensis L.),

R = Perennial ryegrass (Lolium perenne L.).

=/ Number denotes % of total sample containing either species (TF:N = 192;
B:N = 132; R:N = 156).

=~/ Mean + standard error.

¢



CONCLUSIONS

The sod webworm species compiex in Virginia consists of
at 1least 16 species which are distributed over the
Appalachian, Piednont, and Coastal Plain regions of

Virginia. C. topiaria, A. ruricolella, C. agitatellus, and

C. caliginosellus were found present at high elevations

{700nm) in the Appalachian region of Virginia. Matheny and
Heinrichs (1975) also reported these species present above
1333m in Tennessea,

The 16 sod wepworm aduits is Virginia can be keyed to
species by color patterns on their forewiags. The forewings
are either white, gold, brown, or gray. There is also often
horizontal and or longitudinal lines on the wings, with or
without terminal lines and dots. Various coavinatioas of
these patterns allow for species determination.

0f the 16 species kaown to occur in vVirginia, 14 wera
sampled in light traps ia Virginia. Sanpled in most numbers

was P. teterreila, followed by M. elegans and P. itrisecta.

—— oo S ot Vo o o s

ra

- teterrella was foumd to have 2 £light peaks occurring

jon)

juring mid-Jane and Aagust. ¥+ elegans also has 2 £f£light
peaks occurring during mid-June and early September. P
trisecta has two or three peaks occurring during mid-June,
early August, and mid-Septemnber. Considering all the

2 L s

specias it is evident that a sod wedworm species complex 1is

32
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present throughout thke turfgrass giowing season, from spring
to late fall. The punber of gemerations and adult filigat
pcaks differ depending on the species.

Four of the 5 species sauspled were found not to differ
in predictive regression eguations between 1981 and 1982.
This allowed for the generation of pooled predictive aodeis

for M. =elegans, C. lagueatellus, 2. trisecta, and A.

ruricoleila. These can be used to predict an additional

years worth oi occurreace of adult fligrt peaksa.
Some sod webworm species adults were also found to
display certain behavioral characteristics. It was found

that M. elegans, P. teterreiia, amd A. cruricoiella utilize

o

shrubs instead of turfgrass as resting sites duriag the day.
This may bpe due to mechanisms to reduce detection by
predators, temperature regulation, or poth. In addition, 10
species of 7 families of insects were found to inhabit tall
fescue, ryegyrass, and bluegrass, w%ith no preference for

either turfgrass species.
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HESWORY ADULT RESITING SITE P&

SGD

Materials and #ethods
Adult resting sites studied in a

WRre
surrounded by two types of garden shrubs; Buxus sempervirens
The

pfitzeriana Spaeth.
a mixture of bluegrass,

L. and Jupiperus cainensis
turfgrass area sampled consisted of
Adults were sampled by beating

and lawn weRdSa.
X 2.5cm diameter).

wooden dow=l (150cm io.g

ryegrass,
shrubs with a
semnpervirens was sampled by beating it once in two

Fach J- c. pfitzeriana

Eack Ba

locations {upper 1/3 and lower 1/3).
was beat once Ifor every 1m of exposed perimeter area.
filight were counted and identified on

Adults flushed into
Both shrubs were sampled once a day between 12:00 and
1982.

sitea

4:30 pnm, during August and September,
a mechanical

sampled with
of §
by a 6m iong nylos

turfgrass wnere
Ladder Type

Adults in
flushing device. This device consists
Block LocksC)l bound tog=taer and pulled
This device was dragged over the
counted

a day between 12:00 and

turfgrass flushing
and identified on

rope.
Moths were

aoths into flighta.
site. Turfgrass was sampled once
1982.

4230 pm, during August and September,

10btainable tarough concrete and masonry dealarsa.
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Results and Discussion

The three species of wmoth sampled in shrubs and

turfgrass were M. elegans, P. teterreiia, and Aa.
ruriccielliaa. There was a siganificantly higasr abundance

{p < .05; Hilcoxon two-sanmple test) of all 3 species found
in the shrubs than in the turfgrass sampled. In addition, no
siganificant differences (p > -05) wvere found in the
abundance of moths in either the Buxus Sp. ©Or JUuniperus Spe.
shrubs sampled (lable 7). The data indicate that these
three species of sod webworm adults tend to utilize shrubs
instead of turfgrass as resting sites during the day with no
apparent preferences for either shrub.

Simnce sod webworm adults have very erratic fliqht
patterns, they could be esasily noticed by predators, such as
birds, when flying over turfgrass. By l1lipiting their daily
activity within shrubs +they conld conceivably be less
vulnerable to predation 4y avoiding detectiol. It is
interesting to note that sod webwors adults begin flying
over turfygrass areas duaring the late 2vening and ianto the
nighta Such behavior patterns may have evolved dus to
predation pressure whereby adults are confined to shrubs
during the day and flyv about at night. Anotaer hypothesis
for the utilization of shrubs instead of turfigrass during

the day might be soms form of teuwperature regulation. By



TABLE 7. Number of moths sampled in three locations at one area in Blacksburg,

Virginia.
Location of moths
Bushes
Species Bushes Turfgrass Buxus sp. Juniperus sp.
M. elegans g3h 114 42 41
P. teterrella 778 378 37 40
A. ruricolella  280C 186€ 137 143

" Totals in columns followed by the same letter are significantly different (p < .05),

Wilcoxon two-sample test.

M. elegans (N = 50), P. teterrella (N = 50), A. ruricolella (N = 30).

v



limiting their daily activity to shrubs, sod webworm adulis
are also shielded from the sun's radiaticna. Such a
situation decreases thelr exposure to radiation which caa

result in lower body temperatures.



Appendix 1. Known date/locality records of sod webworm species in Virginia.

Species

lLocation of
collection

Date of
collection

Collector of
specimen

Current location
of speciment

Crambus praefectellus

Crambus albellus
Parapcdiasia decorella

Parapcdiasia tcterrella

Agriphila ruricolella

Crambus caliginosellus

Crambus luteolellus

Crambus laqucatcllus

Crambus lcachellus

Urola nivalis

Cedar Rapids
Blacksburg
Skyland
Charlottesville
Blacksburg
Ocean View
Skyland

Mt. Jackson
Liggleston
Blacksburg
l.ake Shores
College Park
Virginia
Lake Shores
Blacksburg
Vienna

Mt. Jackson
Chase City
Plains
Blacksburg
Mt. Jackson
Harrisonburg
Eggleston
Blacksburg
Staunton
Lake Shores
Montgomery Co.
Blacksburg
LLake Shores
College Park

July 8, 14, 1951
July 17, 1982
July 0, 1916
Sept. 6, 1916
Aug. 11, 1981
Aug. 9

July 5, 1911

June 18, 1967
June 12, 1982
Aug. 31, 1981
Aug. 12, 1981
Sept. 16, 1880
Sept. 21, 1981
Aug. 29, 1981
July 11, 1910
July 24, 1915
Aug. 4, 1913
June 8, 1912
July 24, 1982

July 7, 1950
May 28, 1967
May 24, 1959
Sept. 3, 1910
April 21, 1981
June 22, 1899
June 26, 1982
Aug. 14, 1981
Aug. 24, 1981

H. G. Dyar

M. P. Tolley

H. G. Dyar

W. T. Emery

M. P. Tolley

A. N. Caudcll

. G. byar

W. F. Pennington
Straley

M. P. Tolley

M. P. Tolley

M. P. Tolley

. C. Pratt

M. P. Tolley

M. P. Tolley

R. A. Cushman

W. F. Pennington

J. B. Benerly

M. P. Tolley

W. F. Pennington
B. Cazier

G. B. Straley

C. B. Nolonde

M. P. Tolley
M. P. Tolley

M. P. Tolley
M. P. Tolley

NMaH
VPL&SU
NMNH
NMNH
VPI&SU
NMNH
NMNH
NMNI
AMNH
VP1§SU
VP1§SU
VPL§SU
NMNH
VP1§Suy
VPI§SU
NMNT
NMNH
NMNIH
NMNH
VPLI§SU
NMNH
AMNH
VPI&SU
VPL§SU
AMNI
VPIgSu
AMNH
VPL&SU
VPIGSU
VP1§SU

1/NMNIH = National Muscum of Natural History, AMNII =
Polytechnic Institute and State University.

American Muscum of Natural History, VPI§SU = Virginia

1A%



Appendix 1. (continucd)

Location of Date of Collector of Current location
Specices collection collection specimen of specimen
Pediasia trisecta Radford Sept. 25, 1952 Rindge AMNH
Staunton Sept. 3, 1910 AMNH
Mt. Lake June 23, 1956 Zweifel AMNH
Petersburg Sept. 1, 1959 AMNI
Eggleston Sept. 2, 1966 Stratlcey AMNH
Blacksburg July 24, 1982 M. P. Tolley VPIGSU
Lake Shores Aug. 17, 1981 M. P. Tolley VPI&SU
College Park Aug. 26, 1981 M. P. Tolley VP1§SU
Agriphila vulgivagella Staunton AMNII
Radford Sept. 1952 I, H. Rindge AMNI
Richmond Sept. 1951, 52 F. H. Rindge AMNI
Blacksburg Sept. 1982 M. P. Tolley
Chrysoteuchia topiaria Blacksburg July 24, 1982 M. P. Tolley VP1§SU
Microcrambus elegans Blacksburg July 3, 1982 M. P. Tolley VPI§SU
- Lake Shores Sept. 8, 1981 M. P. Tolley VPI&SUY
College Park Aug. 24, 1981 M. P. Tolley VPL4SU
Crambus agitatellus Blacksburg June 26, 1982 M. P. Tolley VP1§SU
College Park Aug. 14, 1981 M. P. Tolley VPI§SU
Crambus perlellus Blacksburg M. P. Tolley VPI§SU

Sy



Appendix 2. Total numbers of sod webworm adults caught/week in light traps in Blacksburg, Va. - 1981.
Species
Month Week C. agitatellus M. clegans U. nivalis €. laqucatellus P. trisecta A. ruricolella P. teterrella
May 17-21 0 0 0 0 0 0 0
22-28 0 0 0 2 19 0 21
June 290-5 0 0 0 38 47 0 1655
6-12 0 11 7 8 124 0 5014
13-19 7 49 5 0 09 0 4699
20-206 87 154 17 9 73 0 4114
July 27-3 57 39 5 0 31 0 911
4-10 95 50 0 0 13 0 090
11-17 111 40 6 0 34 0 443
18-24 21 10 0 0 8 0 751
25-31 32 20 1 0 53 0 2034
August 1-7 7 10 1 0 44 0 4091
8-14 4 12 I 0 40 0 1127
15-21 2 32 10 0 21 0 2410
22-28 1 90 14 0 11 0 1524
September 29-4 0 127 13 0 8 6 452
5-11 0 44 10 0 20 14 578
2-18 0 15 2 0 35 72 117
19-25 0 4 0 0 3 42 3
October 26-2 0 0 0 0 7 39 6
3-9 0 0 0 0 0 4 0
10-16 0 0 0 0 0 0 \]

oY



Appendix 3.

Total pumbers of sod webworm adults caught/week in light traps in Blacksburg, Va. - 1982,

Species
Month Wecek C. laquecatcllus P. trisecta P. teterrella C. pracfectellus M. clegans C. agitatellus
April 10-10 0 0 0 0 0 0
17-23 0 0 0 0 0 0
24-30 0 0 0 0 0 0
May 1-7 0 0 0 0 0 0
8-14 0 1 3 0 0 0
15-21 17 LS 8 0 0 0
22-28 12 27 292 0 0 0
June 29-4 10 206 890 2 ) 3
5-11 1 15 765 2 7 4
12-18 0 10 853 1 31 33
19-25 0 7 539 5 45 10
20-2 0 S 393 0 99 40
July 3-9 0 13 345 0 St 70
10-16 0 S 309 0 54 95
17-23 0 19 351 2 39 45
24-30 0 34 677 1 40 10
August 31-0 "0 37 854 0 34 5
7-13 0 15 962 0 10 1
14-20 0 12 950 0 41 0
21-27 0 2 352 1 29 0
28-3 0 ] 304 1 78 0
Sceptember 4-10 0 3 258 0 23 0
11-17 0 13 187 0 10 0
18-24 0 25 140 0 10 0
25-1 1} 14 58 1 2 0
October 2-8 0 0 31 0 0 0
9-15 0 0 11 0 0 0

Ly



Appendix 3.

(continued)

Species
Month Week U. nivalis C. topiaria C. caliginosellus A. ruricolella A. vulgivagella
April 10-10 0 0 0 0 0
17-23 0 0 0 0 0
24-30 0 0 0 0 0
May 1-7 0 0 0 0 0
8-14 0 0 0 0 0
15-21 0 0 0 0 0
22-28 0 0 0 0 0
June 29-4 0 0 0 0 0
5-11 2 0 0 0 0
12-18 0 0 0 0 0
1925 2 0 0 0 0
20-2 3 14 1 0 0
July 3-9 0 2 5 0 0
10-106 0 109 52 0 0
17-23 0 50 69 0 0
24-30 0 28 84 0 0
August 31-6 1 19 73 0 0
7-13 2 1 52 0 0
14-20 6 0 35 0 0
21-27 1 0 12 0 0
28-3 4 0 11 6 0
Sceptember 4-10 2 0 0 0 0
1-17 4 0 0 25 17
18-24 3 0 0 48 40
25-1 0 0 0 26 2
October 5-8 0 0 0 15 13
9-15 0 0 0 2 1

8v
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Appendix 4. Maximum-minimum temperatures (©F) for

Blacksburg, Va. - 1981.

Months

Jan. Feb. March April May

Day Max Min Max Min  Max Min Max Min Max Min

1 34 29 40 8 51 36 65 48 63 42

2 34 24 42 8 47 31 72 42 58 33

3 34 18 34 6 47 24 80 34 70 29
4 42 8 20 8 43 21 72 48 72 37

5 12 2 29 8 48 32 63 41 78 40
6 30 10 30 10 40 29 50 28 70 48

7 40 14 40 19 39 25 62 23 63 43
.8 32 10 50 22 45 15 73 32 64 34
9 30 14 41 10 46 17 63 48 67 43
10 36 12 42 26 48 19 69 41 60 54
11 24 2 47 2 48 30 79 49 75 50
12 20 0 47 2 54 28 78 56 58 39
13 19 6 28 8 64 30 60 41 76 34
14 32 10 40 4 43 25 61 41 79 46
15 48 22 54 20 61 21 65 36 64 47
16 38 26 58 24 45 23 71 31 63 45
17 36 14 58 30 53 21 61 48 71 40
18 26 18 58 41 47 26 75 47 61 49
19 38 26 62 44 32 21 76 44 49 44
20 38 26 45 38 34 19 59 52 54 43
21 52 22 48 40 47 26 62 36 72 37
22 48 30 52 34 34 24 69 34 77 42
23 38 26 60 38 42 30 72 54 80 44
24 46 27 50 31 47 20 59 39 82 48
25 40 28 44 30 52 24 57 36 84 51
26 49 20 56 30 62 24 65 32 82 55
27 59 28 54 22 62 36 81 48 68 60
28 52 28 64 28 66 26 83 50 67 59
29 46 26 71 32 71 50 70 55
30 44 18 64 49 69 46 82 51
31 40 10 78 44 78 61




Appendix 4. (continued)

Months

June July Aug. Sept. Oct.

Day Max Min Max Min Max Min Max Min  Max Min

1 64 57 72 60 78 54 77 63 79 47
2 81 57 70 60 81 o1 84 67 55 38
3 83 61 75 63 83 o1 79 67 59 36
4 82 064 83 63 88 62 68 064 71 32
5 79 64 85 62 89 64 77 62 76 46
6 68 64 82 69 81 66 79 61 79 50
7 78 61 88 64 86 64 77 59 60 45
8 82 56 89 61 81 63 73 54 63 37
9 83 66 91 68 83 59 69 50 63 33
10 85 65 92 69 84 63 76 45 54 39
11 79 58 93 67 85 62 80 50 59 45
12 83 60 94 66 80 55 80 53 53 46
13 83 64 86 64 80 51 81 52 59 37
14 86 65 85 64 83 53 82 54 66 31
15 87 64 82 58 85 58 70 62 71 35
16 87 62 78 63 84 62 71 54 68 41
17 74 56 83 62 77 58 66 44 71 34
18 74 56 82 64 75 54 63 45 68 46
19 82 63 84 64 66 59 60 44 47 27
20 80 o1 85 66 77 52 73 46 64 22
21 39 59 82 62 74 52 75 42 70 27
22 86 64 81 60 76 52 75 44 71 38
23 84 58 80 55 81 50 64 41 59 37
24 89 55 74 64 82 55 68 37 46 25
25 90 o1 81 62 83 55 72 37 45 36
26 74 52 86 68 81 52 81 44 58 43
27 76 47 88 67 84 55 77 47 65 51
28 77 49 88 67 84 57 70 43 €2 41
29 82 49 79 55 79 53 71 37 59 43
30 81 57 75 50 84 63 78 46 48 44

31 76 54 84 65 50 43
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Appendix 5. Maximum-minimum temperatures (°F) for

Blacksburg, Va. - 1982.

Months

Jan. Feb. March April May

Day Max Min Max Min Max Min Max Min Max Min

1 43 27 45 26 47 24 66 34 75 37

2 44 19 32 27 54 31 72 32 68 46

3 34 30 43 32 48 30 69 47 72 42
4 54 32 48 32 36 27 58 42 74 41

5 43 26 39 31 61 34 54 30 77 39
6 45 28 40 17 42 33 45 22 82 45

7 56 28 39 12 38 24 42 17 81 52
8 35 19 51 16 38 21 39 27 71 45
9 30 8 50 27 54 23 46 32 73 42
10 8§ -8 34 19 54 30 52 30 76 41
11 10 -6 46 19 66 30 55 27 81 46
12 26 5 39 19 70 40 71 35 85 45
13 22 16 31 20 65 48 64 52 85 50
14 26 15 - 56 17 54 40 72 43 86 51
15 27 14 601 29 46 34 65 49 85 52
16 35 2 53 42 43 35 71 46 84 53
17 10 -12 50 31 74 39 74 47 84 53
18 35 7 32 29 76 38 63 38 81 58
19 32 26 40 30 65 42 65 35 78 59
20 46 27 58 34 51 44 63 42 78 55
21 41 31 50 33 61 44 61 38 75 58
22 31 23 36 30 54 31 57 33 80 57
23 43 23 66 28 56 29 63 26 73 60
24 37 20 72 40 63 32 71 30 72 61
25 35 17 44 25 69 34 68 35 80 63
26 24 7 33 18 45 27 71 53 73 63
27 33 3 29 22 35 21 64 50 72 63
28 45 14 40 23 48 13 64 42 80 62
29 46 19 59 20 60 33 78 60
30 51 26 68 33 67 35 84 61
31 58 41 52 50 84 63
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Appendix 5. (continued)
Months
June July Aug. Sept. Oct
Day Max Min Max Min Max Min Max Min Max Min
1 73 52 75 53 78 59 70 60 70 43
2 76 52 81 50 78 54 80 58 77 45
3 77 57 83 61 82 61 82 56 82 50
4 64 59 82 61 86 60 78 45 80 55
5 70 57 73 61 82 65 77 32 81 55
6 63 56 81 63 88 69 76 41 79 53
7 77 56 84 59 86 66 80 43 75 53
8 81 57 84 65 82 65 81 48 77 54
9 82 57 82 64 76 66 78 55 70 58
10 77 63 86 63 82 60 75 47 71 53
11 77 58 85 66 79 58 81 46 57 49
12 71 62 81 64 77 60 80 48 58 55
13 73 57 76 65 75 59 82 52 68 50
14 75 53 82 66 80 59 78 58 62 43
15 80 51 83 65 82 57 76 62 62 42
16 85 62 86 66 84 59 86 60 66 38
17 76 61 87 65 82 63 84 48 54 27
18 75 60 87 65 77 58 82 50 56 25
19 79 58 84 64 81 59 82 50 60 28
20 77 56 82 66 80 59 65 54 67 35
21 78 53 83 63 79 55 62 43 -- ==
22 74 59 87 66 75 49 68 41 -- ==
23 74 54 80 66 82 57 61 36 -~ --
24 73 50 81 62 81 64 66 32 -- -
25 80 56 86 61 81 57 69 34 --  --
26 82 61 86 63 76 49 70 46 -- --
27 84 61 87 64 76 55 55 45 -- ==
28 86 62 85 67 78 55 67 44 -- ==
29 79 65 76 62 70 47 72 40 -- --
30 80 58 79 65 78 49 70 42 -- ==
31 72 66 70 62 -- -
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ASPECTS OF THE BIOLOGY OF S5CD HEBWORNS
(LEPIDDPTERA:PYRALIDAE:CRANDBINAE) AND
TURFGRASS INHABITING INSECTS GF VIRGINIA

by
Hike P. Toliey
(ABSTRACT)

Turfgrass is subject to attack by a variety of insect
pesisa. However, theres has Leen RO research on the sod
webxorn pests associated with turfgrass in  Virginia and
iittle Tessarch on habitat preferences of other insect pests
of turf. The purpose of this resesarch was to contribute to
the basic knowledge of the biology of sod webworm species in
Virginiaa.

Taere are at least 16 sod webworm species found to
occur in Virginia; all can be identified to species level by
forewing color patterns. The species complex is distributed
nearly evenly tihroughout Virginia with sSome species adapted
to higher elevations (700n).

The species complex is present from spring to late
fall. The number of generations and peax flight periods
differ depending cn the species. flost species were sanmpgled

in low =numbers except Parapediasia teierrella {Zincken)a.

Accunulated degree-days can predict an additional years



worth of occurrence of Hicrocrambus elegans (Clemens),

Crambus lazueatellius Clewmeas, Pediasia trisecta (¥alker),

and Agriphila ruricolella {%Zeller), in the Appalachian

regior of Virginia.

Behavior patterns of P. teterrella, H. elegans, and A.

ruricolelia adults indicate the wutilization of shrubs

instead of turfgrass as resting sites duaring the daya. In
addition, 10 species of 7 families o¢f insects were found to

inhabit tall fsscue, vryegrass, and bluegrass in Virginia.
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