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INTRODUCTION 

Turfgrass is highly valued in maintaining and 

beautifying the envi£onment. Estimates place the cost at a 

billion dollars to maintain the 3,000,000 acres of turf in 

12 uottheastern states, and replacement costs are nearly 

tenfold that amount (Nutter.- 1965). Turfgrass is of value to 

the environment ~n that it provides air purification, 

~roduces oxygen, modifies'temperature, reduces giare and 

noise, acts as a dust and eiosion control agent, and also 

serves as a waste disposal media. Tucf grass is valuable to 

man by providing an attractive and practical base for 

landscaping, recreation, and exercise (Nutter 1976). 

Turfgrass is subject to attack by a variety of 

pathogenic organisms such as fungi, nematodes, and bactecia. 

Al.so present are plant feeding invertebrate pests such a.s 

chinch bugs, sod webworms, armyworms, scarabaeid grubs, and 

mites (Streu 1973}. 

Insects are a11 imp or tan t group 0£ P•3sts vf commercial 

and resident~al turfgrass. 

divided into two groups: 

Insect pests of turf can be 

the above ground, and the below 

ground pests. Some of the most ~wportant below ground pests 

are the billbugs and white grubs, especially the Japanese 

beetle (Tashiro 1973). Some important above ground pests are 

chinch bugs, armyworms (Baker 1981) , cutvcrms (Baker 1981} , 

and sod webworms (Heinrichs 1973}. 

1 
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The increasi11g importance of t urfgrass insect pests 

such as the Japanese beetle, masked chafer, 

beetle, mole crickets, a.nd chinc.b. bu9s .has prompted research 

on their biology, distribution, and control~ Sod webworms 

are common in turfgrass throughout eastern and southeastern 

U.S., and have reached pest status in some areas (Schmidt, 

personal communicat~on). However, there has been no 

research on the sob webworms associated with turfgrass in 

Virginia.a Similarly, there has been little research on 

habitat preferences of other tur:fgrass insect pests. 

The research presented here was undertaken to evaluate 

thB sod webuorm species complex and ha.t.i·tat preferences of 

turf inhabiting insects of Virginia in general. The 

objectives were to: 1) determine habitat selection 

preferences of common turf inhabiting insects; 2) to 

construct pictorial keys for the sod webworm species complex 

and 3) determ.ine their geographical distribution, seasonal 

occurrence, and degree-aa.y :i:-elationships, and 4) determi.:ne 

adult resting site preferences of the sod webworm species in 

Virginia. 



LITERATUBE REVIEW 

The Nearctic subfamily Crarnbinae, of the family 

Pyralidae, is 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.. K1o·ts { 1961) stated that many of the 

Rolarctic genera, especially fJ;am.bu§ (t'abr.iciu.s}, 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,. a.nd in Florida, 

California, aexico# Arizona, and New Mexico. 

The species in the Crambinae were placed by Linnaeus 

under the ge.nus Tin~- Hilbner (1796} also placed the 

European species under this genus. In 1798, Pahricius 

establishBd t.he gBnus Cr~.!!!bU§ with 62 speci,e.s. In 1811, 

Haworth established the genus Pa.3=£2£.J:g for the species 

usually placed under £.r~bU§. Zinck,en, in 1817, placed most 

of the Cr~.lliQJ:!§. species under the genus .fi!l:lo (Zincken) .• In 

1882, Hilbner p.laced the :;J;§)ll.b!!§ species into 10 genera under 

the family Crambidae; and Walker in 1863 adopted the family 

Cram hi dae with .sevB.ral genera includi.ng s;;ca.fil:hJ!§ .. Fernald 

(1896) reviewed the history of the subfamily Crambinae. 

3 
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The taxonomy of this subfamily is in disarray~ The 

family Cra.mhidae .has been reducr~d to sub.tami1y r-ank 

(Crambinae) in the Pyralidae (Borror 1971)- Bles:zynski 

(1959) and Klots (1942, 1968) have attempted to revise the 

genera and species of the Crambinae. 1be latest taxonomic 

information of the North American Crambinae is an 

unpublished manuscript by Klots {personal cornmunicatio_n) .. 

Sod wehworm species distributions are known for New 

York (Forbes 1923), North Carolina (Brifill1:iy 1.938, 1942), 

.Florida (Ainslie 1923c, 1927b; Kimball 1965) , Tennessee 

{Matheny and Heinrichs 1975), Oregon {Prescott 1965), and 

Iowa (Decker 1943). Sod web~orm species differ on a 

regional basis. Grote {1880) lists 42 species in North 

America, while 41 species are known to occur in Florida 

(Ainslie 192Jc, 1927b), 17 in Tennessee (Ainslie 1924}, and 

14 in Virginia (Bobinson and Tolley 19B2). Matheny and 

Heinrichs (1975) reported collecting 32 species with black 

light traps in Tennessee. 

Black light traps have often been ~sed to monitor sod 

webworms for their distribution (Matheny and He~nrichs 



5 

1975)., seasonal a.bundance (Ains.l.ie 1917; .Robinson and Tolley 

1982; Heinrichs and Matheny 1970; Matheny and Heinrichs 

1975) 1 and £light activity of the sexes {Banerjee 1967). 

Degree-day relations.hips have been applied to several 

turf insect pests, including J!taeniu§ §12!.§tUJJ!§ Haldeman, 

Blissus 1~£2.E.!~.fU.s _h.irt.!!§ J±iontandon, and £.§.QJ:I!§ia trisecta 

(Walker)"' Wegner and Niemczyk ( 1.981) used degree-days in 

models to predict A· .§,Eretu]:_y.§ act.ivi·ty and development .. 

Liu and "cEven (1979) have also applierl degree-days to time 

sampling and chemical applications for ~a leucopterus 

l!iill§, anu Bane:l:jee { 1969) calculated the numbe:c of degree·-

days for one g€neration o.f R· .!fisecj:~. 

!££!~bles_!ff ecting_Turf In§~Ct§ 

Host Gra.s.s_s2ec,!~ 

Insects inhab~ting turfgrass are influenced, in part, 

by abiotic and hiotic variables.. Some of the most important 

variables are temperature, soil moisture, thatch, pH, anJ. 

host grass species. Murdoch and Tashiro (1976} showed that 

th{~r.e is no preference for host grasses as oviposition sites 

Ainslie ( 19.30) 

stated that .Para12g,gia2ia !§te;£re.11~ {Zincken) larvae prefer 

.blueg.rass while g.. j:ris§ct2 and _ga.m.£.B§ ~f:aeflliell.Y§ 
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(Zi.n.cken) prefer grasses and grains (Ainslie 1~27a, 1923a) ; 

prefers grasses only {Ainslie 

1923b). Krehoff {1974) has shown that such hab~tat selection 

can lead to the separation of sympatric species. Wegner cind 

Niemczyk (1981) reported the host grasses of the beetle 

!· .§££g!:::!l U§ as f:Q.2: ~!!!!112: L, _g.. ££dt~]}S1§ L,. , and ~_gro§_!::is 

spp ... Tashiro and Personius { 197\J} indicated that the 

bluegrass bil1bug prefers bluegrass as its host. Mor:ri11 

(1975), and Morrill and Dobson (1973) report that Japanese 

and June beetles prefer fescue sod and are often noted to 

emel.'ge from it. 

No_-i§t Ur§ 

Soil moisture often influences the activity of tu.rf 

inhabiting insects. Gaylor and Frankie (1979) ~ndicate that 

very wet or dry soils prevent oviposition by .RY:!!J:lo.E.h~~ 

££i.ni ta {Burmeister),. Eggs and first-instar larvae of the 

Japanese beetle show resistance to moisture extremes 

{Begniere, et al. 1981). Ladd and Buri££ (1979) reported 

that high soil moisture content mitigates the effect of 

larval feeding on bluegrass~ Soil moisture cond~tions can 

a££ect sod webworm larva~- Ainslie {1923b) stated that g • 

.!!!Uta;Qilis larvae cannot tolerate 

excessively ¥et or dry conditions. Ainslie (1930} has shown 

that when condit~ons are hot and dry, populations of 
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g,._!~1~rre1la decline .but increase again fol.lowing periods 

of rain'9 

Moisture content of the habitat and insect development 

rates are of ten dictated by temperature. Vittum and Tashiro 

(1980) have sho-,.;n the optimum temperatures for g.. jaEQ.nica, 

and European Chafer, .EtizQtroSIQ.§ .!!l~~.1~.§ {Razoumowsky) 

larvae to be 25-Jooc and 2soc, respectively. Fox {1935) 

.reported the lethal soil temperature to g.. j~J~onj,ca larvae 

as -9 .• 4oc when snow does not act as an insulator. 

(1969), Heinrichs and Matheny (1960}, and Matheny and 

Heinrichs (1971), have sho:;rn th.at sod lrnbworm eggs show 

.significant differences in percentage hatch 'When exposed to 

varying temperature extremes ... 

The effect c OL soil pH on some wlLi te grub pqpulations 

has been studied by various workers with confl~cting 

results .. Vittum and Tashiro {1980) s.how .no reduction in 

populations of £-.. j;,i29ni9 and European Chafer larvae at 

normal pH levels in s111Hmer temperature conditions w.hile 

Polivka {1960a., 1960h) shows that R~ jEJ:!.oni.£2. larval 

popalations increase in low pH soils. Vittum and 'Tashiro 

( 1980} claim the optimum pH is 6-7 for R'9 J.9:.£0nica while 

'.~essel and Polivka { 19 52) .report it as 4. 5 or less .. Briggs 
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{ 19 80) found no correlation bet.ween pH and white gru.b 

populations in corn fields. 

1.ha.!:£.h 
The affects of thatch on insects in tur£grass has not 

been studied extensively4 Beard (1973) and Nadison (1970) 

reported that thatch acts as a microenvironment which can 

harbor disease causing organisms and insect pests. Niemczyk 

{ 1973) showed that thatch can tie up pestic~des and thus 

hinder control measures for both diseases and insects,. 

nandall ( 1975) stated that thatch can increase the survival 

of turf insect pests by acting as a protective zone which 

makes detection by predators difficult and acts as· an 

insulation layer against temperature extLernes. 



MATERIALS AND METHODS 

Distribution and Seasonal.Occurrence· 
-~-~--------------~---~ . 

'I'he distribution of sod web worms in Virginia was 

determined by examining date/J.ocality .la.bels of museum 

specimens .. Crambinae species were examined at the American 

Museum of Natural History, the u~s. National Museum 0£ 

Natural Histoi:y, and in the DepaJ:tment of Entomology insect 

collection of the Virginia Polytechn~c Institute ~nd State 

nniversity (VPI 8 SU). 

Two Ellisco ® black light traps a.nd two New Je.r:sey type 

light traps were used to monitor the sod webworm species 

present in Montgomery County and Virginia Beach {c~ty), 

Virginia, respectively. Seasonal occurrence was determined 

.from light trap collections.. One Ellis.co® t.a:-ap was located 

next to a utility building on the VPI & SU Turfgrass 

.Research Cente.r-. Another Ellisco® trap was placed next to 

a utility barn near the center of the VPI & SU golf cour.se 

{1981}. In 1982 the golf course trap vas moved to a utility 

building approximately 70m from the utility barn. The 

Turfgrass Research Center area sampled consisted of 

approximately 90% ryegrass and 10% bluegrass. The golf 

course area sampled consisted of about 703 bluegrass, 25% 

red fescue, and 53 bentgrass. The light trap in Virginia 

Beach was located on a residential lawn~ 

9 
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One half of a Vapona Insect Strip per trap was used 

as the killing agent in the light traps. Traps were emptied 

once or twice weekly, and total adult moths recorded. Traps 

were operated from May to October. 1981, and from April to 

October, 1982 .• 

The pictorial key was constructed by examining patterns 

on the forewings of the sod webworm species known to occur 

in Virginia. Thirteen spec~es are described from specimens 

collected in the light traps, three other species are 

described from museum specimens. Wing patterns and 

descriptions of these three species were taken from The 

Crambidae of North America {Fernald 1896). Voucher specimens 

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

Entomology insect collection. 

naximum-minimum temperature data for the degree-day 

analysis was obtained from an Agro-environmental Monitoring 

System weather station about 150m from the light trap on the 

VPI & .SU Turfgrass Research Center,. h.ccumulated degree-days 

were calculated via a computer program utilizing the 2-point 

sine wave method {Baskerville 1969}. T.h.€ lower 
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develo pmenta 1 threshold of R· ,!:ri§£et~ {1 ooq was utilized 

in the analysis in determining accumulated degree-days 

(Banerjee 1969), no upper threshold was used~ This 

developmental threshold was assumed to ne the same foe all 

sod web~orm species sam2led. Cumulative percentage 

enH?rgence of six species of sod web~orm adults 1i1as 

transformed to probits to linearize the sigmoid nature of 

the curve. Degree-days (DD) were transformed to log DD. 

'I'he transf orm·<:~d data -was analyzed via the Ge.ne.r:al L.inear 

Nodels method. of th-e. StatisticaJ .. Analysis SystBm (.SAS).,. 

Six plots served as sampling sites for turfgrass insect 

pests. (tall 

(kentucky bluegrass). and 2 

{perennial ryegrass}. One tall .f e.scue 

plot (Plot 1) was adjacent to a Iyegrass plot {Plot 2) while 

one bluegrass plot (Plot 4) was adjacent to another ryegrass 

plot (Plot 3). Plots 1-4 were all in close proximity to 

each other. About 1.Skm fLom plots 1-4 was located one tall 

fescue plot (Plot 5) adjacent to a bluegrass plot (Plot 6). 

All 6 plots were located on the VPI & SU Turfgrass Resea~ch 

Ce11b2r .. 



12 

Plots were sampled by randomly removing selected cores 

with a golf course cup cutter (10.Scm d~ameter x 6.Scm 

le_;:19th),.. Samples were collected from May to August, 1982. 

The number of core samples taken from each plot ~ere: tall 

fescue Plots 1 and 5 (N = 8/week) , ryegrass Plots 2 and 3 

{N = 7/week)# .bluegrass Plot 4 (.N = 7/week)# and bluegrass 

Plot 6 (N = 5/~eek). Samples vere taken for 12 weeks. 

A soil thermometer was used to monitor the temperature 

of th,2 top 3 .. 5cm of soil profile next to each co_re sample. 

A soil probe was used to sample soil next to each core 

.sample for moisture content.. Soil probe samples were placed 

into soil moisture cans. Cans were weighed five hours after 

the samples were taken, then oven dried at 1oooc for about 

30 hours. Percentage soil moisture was determined by the 

formula.: 

wet weight-dry weight 
x 100 = ~ moisture 

dry w:eight 

Core samples were placed in plastic bags for transport 

to the laboratory for inspection,. Grass was sheared o.ff of 

each core and the core inverted onto a flat surface. A lkg 

weight was placed on top of the core and the compressed 

thatch thicJrness was measured {NE-57 Tech. Bes.. Comm .. 1977) 

(Fig are 1) ... Cores ~ere torn apart manually and inspected 
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Figure 1. Method used to measure thatch thickness. 
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for in.sects. Insects found in ea.ch core were stoI:ed in 

ethyl alcohol and identified. 



RESULTS AND DISCUSSION 

Museum and light trap data indicate that a complex of 

16 sod webworm species is nearly evenly distributed over the 

I-1.ppalachian, Piedmont, and Coastal Plain regions of Virginia 

(Figure 2} ,. The distribution of individual species is 

difficult to determine due to a lack of data for all 

counties (Table 1)~ Houever, one evident trend is that 

decorella 

Crambu§ 

were caught in traps in the Appalachian 

~levation 700m) but not Coastal Plain region of Virginia. 

l1atheny and Hein:cichs (1975} showed that some sod 

webworm species occur above elevations of 1333m in 

Tennessae. Sod webworm species found adapted to such 

elevations were Cri!mbus .£~§£Q~!11!.§ florj,dU§ Zeller, !'..§diasi~ 

mu tQbili§, ~.h£Ysoteu£,hi£ j;,Q_Q]&J;]..{!, ~.fi.2.!!il~ .f.!:!rico.l~il!!, 

fg!J1bus ~it1!,te1:b.!!§ 1 and Cr~.filbU.§ calig_i,J}Q,2ellu2. The last 

four species were also £ound present in the Appalachian 

region of Virginia (elevation 700m). Such data can indicate 

that the sod ~1ebworm species comp lex is not limited to one 

region of Virgin~a and that particular species might 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 

Crambus praefectellus (Zincken) 

Crambus albellus Clemens 

Crambus caliginosellus Clemens 

Crambus luteolellus Clemens 

Crambus laqueatellus Clemens 

Crambus leachellus (Zincken) 

Crambus agitatellus Clemens 

Crambus perlellus (Scop.) 

Parapediasia decorella (Zincken) 

County 

Wythe 

Montgomery 

Warren 

Fairfax 

Shenandoah 

~!ecklenburg 

Fauquier 

Montgomery 

Shenandoah 

Rockingham 

Giles 

Montgomery 

Augusta 

Va. Beach 

:'-1ontgomery 

Va. Beach 

Montgomery 

Albermarle 

Montgomery 

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

Species 

Parapediasia teterrella (:incken) 

Pediasia trisecta (Walker) 

Microcrambus elegans (Clemens) 

Agriphila vulgivagella (Clemens) 

Agriphila ruricolella (Zeller) 

Chrysoteuchia topiaria (Zeller) 

Urola nivalis (Drury) 

County 

~fon tgomery 

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 
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The 14 sod webworm species collected in light traps in 

Virginia are .listed in Table 2,. 

T .he .seasonal 

occurrence 0£ the more numerous species caught is indicated 

iI1 :Figure 3. 

Pe1_l:asia ,irise£ta were tile most abundant moths sa.mp1ed and 

are all multivoltine. The other eight species appear to be 

uni vol tine .• Three rar(:? species, :cepr:esiented by less than 6 

specimens caught in Virginia, are Pa,££.Qggia:§ia geco.rella 

(.Zincken), Cram,Qus .J:g!!_chgl.lu§ (Zincken}, and ~ .. ~rlgl1J!§. 

The species present throughout most of the spring to 

late summer are f .. 1!:i§.g£!:~, R~ j:gte£n~ll~, and 11· gleg~.!lli, 

other species are present during tbe spring, summer, or fall 

only. g.. teJ:gg§.!12: was the most a.bundant moth sampled, 

reaching a peak of about 5,000 moths per week ~n mid-June. 

It has t~o generations per year in the Appalachian region, 

with adult fliyht pea.ks occurring during mid-June and 

August. _tl• Q,bQg:fil!§ wa.s the second .most abundant moth 

collected. It has two generations per year with adult 

flight peaks during mid-June and early September. R· 
trJ:.~g£1~ appears to ;have two or three 9e1i.erations per: year / 
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TABLE 2. Sod webworrn species collected in light traps 

in Virginia. 

Species 

Crarnbus praefectellus 

Crarnbus caliginosellus 

Crarnbus laqueatellus 

Crarnbus leachellus 

Crarnbus agitatellus 

Crarnbus perlellus 

Parapediasia teterrella 

Parapediasia decorella 

Pediasia trisecta 

Agriphila ruricolella 

Agriphila vulgivagella 

Urola nivalis 

Chrysoteuchia topiaria 

Microcrarnbus elegans 
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1981 1982 

CRAMBUS AGITATELLUS 

CRAMBUS LAQUEATELLUS 

CRAM BUS PREAFECTELLU S 0 

-+ CHRYSOTEUCH IA TOP !ARIA 0 c: -.,, 
<:.:> 
0 
-' 

I 
I ::..: CRAMBUS CALIGINOSELLUS 0 ....... ....... s: 

Vi 
!::! 
u ....... CRAMBUS VULGIVAGELLA 0 0.. 
Vl 

....... 
<( z 
a:i 
::2: MICROCRAMBUS ELEGANS <( 
~ 
u 
~ ....... 
a:i 
::2: UROLA NIVALIS ::i z 

AGRIPHILA RURICOLELLA 

PARAPEDIASIA TETERRELLA 

PEDIASIA TRI SECTA 

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

Figure 3. Seasonal occurrence of the more numerous sod 
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webworm species in Virginia. 0Data not available. Actual 

numbers of moths caught are shown in appendix 2 & 3. 
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with adult flight peaks dQring mid-June, early August, and 

ID.id-September.. ~- Mitaj;elJus has on.ly one generatioµ pe:r 

year, with its flight peak occurring during early June. 

Trap data from Virginia Beach indicates that these periods 

o.f activity can be expected to occur about two weeks earlier 

for all s2ecies. This is probably due to warmer 

temperatures occurring- earlier in the year ... 

It is evident from this data that a scd ~ebworm species 

complex is present th:roughout the turfgra.ss g:couing season, 

from spring to late falL. ?lost of the species wer·e sampled 

in low numbers f~xcept g. te.f:fil!:£1la. Alt.hough .sampled in 

low numbers, the corn-root ~;ebworill, ~fsl!!~.!!.§ _£alig_i!1Q§gl.lus 

Clt::mens, has been known to attack corn. in Virginia (Roberts, 

personal communication). This species is also a pest of 

tobacco in Virginia {Metcalf and Flint 1939). 

Members 0£ the subfamily Cramb~nae are medium to small 

in size, most have w~ngspans less than J.5cm. aoths are 

generally light colored with forevings being either yellow, 

brown, or white, metallic markings are often present. The 

fore'Wi.ngs are 9enerally long and narrow a11d. are rolled 

around the abdomen when the insect is at rest. i•lost 

species, except ],fol_g, 11.!J!ali;§ (Drury) and fr:afil.bus J::er.l_g.llus, 

have long laoial palpi. 
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The 16 sod web~orm species found to occur in Virginia 

have distinct and un~~ue color patterns on their forewings. 

Forewings are either predominately white, brown, gold, or 

gray. Fringes are of ten white or gold. Four of the l6 

species have a horizontal white stripe(s) extending the 

length of the wing. The nine Epecies without a str~pe(s) 

differ by having either gold or no golden fringes on the 

wings. Other species have longitudinal inner and outer 

lines, and some species possess terminal dots with or 

without terminal lines. Var~ous combinations of these 

patterns allow for the identification of sod web•orm adults 

to species level (Figure 4)~ 

E'.egressio n e']uations £or six sod webworro species in the 

A~palachian region of ~irginia are shown in Table 3. The 

19-82 regression equations were used to valid.ate those 

generated in 1981. The 1981 and 1982 eyuations were 

compared to each other to deter~ine Hhether significant 

differences exist within species~ Equations were tested for 

differences in their residual variances, s.lopes, and 

intercepts, as is outlined in Snedecor and Cochran (1967). 

No signiflcant differences (p > .05) were found to occur 

Letween thB 1981 and 1982 eguations for l£_gueatellus,, 
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KEY TO THE SOD WEBWORM SPECIES OFVIRGINIA 

GROUND COLOR WHITE 
I 

WITHOUT GOLDEN FRINGES WITH GOLDEN FRINGES 

t-----1 

CRAMBUS PERLELLUS TERMINAL LINE PRESENT, TERMINAL LINE FOLLOWED 
BUT WITHOUT 5 DOTS BY 5 DOTS 

DOT ON HIND MARGIN OF WING 

1------1 

UROLA NIVALIS 

WITH GOLDEN FRINGES 

1-------i 

CRAMBUS ALBELLUS 

WITHOUT A WHITE STRIPE(S) 

GROUND COLOR BROWN, GOLD, OR GRAY 

WITH A WHITE STRIPE( SI 
I 

STRIPE NOT TO END OF WI NG 
I 

WITHOUT 2 PARALLEL 
WHITE STRIPES 

NO TERMINAL LINE , 
BUT WITH 4-5 DOTS 

I 
TERMINAL LI NE FOL LO WED 

BY 5 DOT S 

WITH 2 PA RALLEL 
WHITE STRIPE S 

1--------1 

CRA MBUS PRAEFECTELLUS 
~ 

CRAMBUS AGITATELLU S 

WITHOUT GOLDEN FRINGES 

STRIP E TO EN D OF WI NG 

~ 
~ 

1----1 

CRAM BU S LEACHEL LUS 

WITH TERMINAL DOTS WITHOUT TER M INAL DOTS 
WITHOUT 2 LONGITUDINAL 

BISECTING STRIPES . 

AGRIPHILA VULGIVAGELLA 

WITH 2 LONGITUDINAL 
BISECTING STRIPES 

INNER LONGITUDINAL LINE INNER LONGITUDINAL LINE 
BIANGULAR NOT BIANGULAR 

PARAPEDIASIA DECORELLA 
1------1 

AGRIPHILA RURICOLELLA 

3 DOTS 

TERMINAL LINE FOLLOWED NO TERMINAL LINE , 
BY 3 DOTS BUT WI TH 3 DOTS 

1-------1 
CHRYSOTEUCHIA TOPIARIA PEDIASIA TRISECTA 

7 D 0 TS GROUND COLOR 
ASH GRAY 

I 
GROU ND CO LOR 

YELLOW 

CRAMBUS CALIGINOSELLUS CRAMBUS LUTEOLELLUS 

INNER LONGITUDINAL LINE 
ANGULAR 

~ 

MICROCRAMBUS ELEGANS 

INNER LONGITUDINAL LINE 
Bl ANGULAR 

1-------1 

PARAPEDIASIA TETERRELLA 

Figure 4. Pictorial key to the forewing patterns of the sod webworm (Lepidoptera:Pyralidae:Crambinae) species in Virginia. 



TABLE 3. 1981 an<l 1982 regression equations for Cramhinae a<lults in Virginia. 

Year 

1981 1982 

srccics Regression equation R2 s.E. Slore Regression eguation 1i 2 S.E. Slope 

c. agitatellus yb= -29.otio • 12.114xco .99 . 32 y = -33.398 + 13.461X0 .98 

M. elcgans (l)a y = -29.45S + 12.167X . 97 . 7 s y = -26.83S + ll.057X .90 

(2) y = -116.124 + 38.741X .97 3.22 y = -109.658 + 36.SS9X .95 

c. la(1ucatcllus y = -35. 177 + 15.478X .. 93 2. I 2 y = -54.096 + 23.S93X .96 

r. trisccta (l) y = -28.282 + 12.S4SX .97 .88 y = -20.7S2 + 9.714X .93 

(2) y = -38.642 + 14.583X .94 1. 3 7 y = -48.808 + 17.805X . 97 

(3) y = -189.119 + 61.271X .87 12.02 y = -312.081 + Y9.272X .98 

I'. tcterrclla (I) y = -28.128 + 12.286X0 .99 .SS y = -19.SZl + 9.032X0 . 9 7 

(2) y = -S3.327 + 19.162X0 . 97 1. 01 y = -39.04S + 14.378X0 . 96 

II. ruricolclla y = -354.661 + 112.855X .96 13.31 y = -21S.069 + 68.985X .96 

~/ Generation of species. 

~/ Cu11111lativc pt>rccnt cmcrgcn,·e in prohits = y. 

£; Log 10 lJ[)l(lOC = X; maximum-minimum temperature for the <lcgrec-day analysis arc shown in appcnuix 4 f, 5. 

() I:quations in columns followed by O arc significantly different (p <.OS). 

. 53 

.68 

3.31 

3.29 

. 91 

1. I 5 

7 .17 

. 48 

. 84 

S.39 

N 
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Equations not significantly 

dit:ierent were pooled to yield on€ predictive equation per 

species (Table 4). 

Equations :for all generations of g~ j:et~.££glla and _£ .. 

:f!9J:ta tgll . .!!2 wEire found to differ sigJ:liticant1y {p < ,. 05} in 

slopes and intercepts 1 respectively. Such differences could 

be attributed to many factors affecting light trap 

efficiency. Periods of ra~n, wind speed and direction, and 

black light intensity can all reduce the efficiency of the 

trap by either affecting moth mobility or attractancy. 

Developmental threshold differences mig.ht have contributed 

to differences in the r~gression eguations because the 

developmental threshold of first generations can be assumed 

to be equal to second a:na. third genera.tion.s whose .regression 

equations did not differ (p > .05). However, it is possible 

that differing generations of the same species might have 

differing degree-day Ieguirements; in which case the 

predicted peak £light periods woulJ occur earlier or later 

than the observeu flight periods .. 

The predict~ve eguations generated by SAS are in the 

form.: 

3 emergence {probits) = intercept + slope(log 10 DD io•cl 



TABLE 4. Pooled 1981 and 1982 predictive regression equations for 4 Crambinae 

species in Virginia. 

Species Regression equation R2 S.E. Slope 

M. elegans (1) a yb= -25.467 + 10.608Xc . 97 . 4 0 

(2) y = -105.63 + 35.250X . 95 2.23 

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 4.64 

A. ruricolella y = -208.562 + 66.946X . 98 2.54 

a; Generation of species. 

b; Cumulative percent emergence in probits = y. 

£; Log 10 DD100 C = X; maximum-minimum temperature for the degree-day analysis 

are shown in appendix 4 & 5. 

N 
--....] 
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This ei::iuation can be used to predict the occurrence 0£ 

£ligh{ peaks for particular moth species. To calculate the 

£light peak let y = 5 and solve for .X {Log 10 DD io•c ) • By 

taking the antilog of X the deg.I:-ee-day in centigrade is 

obta.im~d when t.he flight peak will occu.r. By monitoring 

degree-days in the environ.rue:nt it is pqssible to a.nticipate 

whe11 a pa.rticular degree-day will occur .. Such data allows 

for the ma therua tic al prediction of the flight peaks of sod 

webwo.rm species .. Only the 1981 and 1982 pooled regression 

equa tious can be used to make predictions of sod ·webworm 

adult flight peaks since they represent 2 years worth of 

nonsignificantly differing populations (Table 4}. 

The insects found inhabiting three species of turfgrass 

are shown in Table 5~ Species of the families Elateridae, 

CQcculionidae, Scarabaeidae, Formicidae, and Aphididae ~ere 

found in all three species o"f tur.fgra.ss sampled. Sod 

webworras {Cr9:.JE&.1!2 sp, .. ) and t.he fall ar mywo.rru, ~J20d.Q_Eter~ 

fr:uqiee.£f!.£ Smith, ~rnre .fou:nd in tall fescue on.ly. 

they also can inhabit ryegrass and bluegrass. 

Ho.weve.r, 

Ainslie 

(1930) showed that the bluegrass webworm, g. teterrella, 

p~efers bluegrass as its host. The data indicate that the 

species in Table 5 can be found to occur in tall fescue, 
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TABLE 5. Insects found inhabiting turfgrass in Virginia. 

Insect: Order, Family, Genus, Species Turfgrass species 1 

Lepidoptera 

Pyralidae 

Crambus spp. 

Noctuidae 

Spodoptera frugiperda (Smith) 

Coleoptera 

Elateridae 

Aeolus mellillus (Say) 

Conoderus bellus (Say) 

immature spp. 

Curculionidae 

Sphenophorus spp. 

Scarabaeidae 

Popillia japon.,ica ~ewman 

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 

l; TF = Tall fescue (Festuca arundinaceae L.), R = Perennial 

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

pratensis L.). 
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ryegrass, and blu~grass. However, the number of samples 

taken wer.e too loY to u.se statistical analysis in 

determining differences among turfgrass species. 

The data indicate that there was a higher peccentage of 

g. i£.22.Qd:££ and 1£.§.i:Q.§ Q_gQiiiBg£ .Emery found in the samples 

taken from tall fescue than from bluegrass or ryegra.ss 

(Table 6) • r1orri11 ( 1975) and Flor rill and Dobson ( 1970) 

Leport that g. j~£2.!!~£~ prefers as its host tall fescue sod. 

Tashiro and Personius (1970) indicate that the bluegrass 

bi llbug, ~£henQBh.2f.Y§ Y§!.Ei tu§ J@.§.1it_g§ Chi ttendeu, prefers 

bluegrass. The affects of thatch and moisture on g. 

j~onJ:£I! a.nd _1.. ggonlgg£ could not be analyzed statistically 

due to the low number of samples taken. However# the data 

indicate that bluegrass contains 1.68cm of thatch while 

percentage moisture ranged from 19-24% for the plots sampled 

(Table 6)~ Beard {1973) # l1adison ( 1970) # aud Randall 

(1976), indicate that the greater the thatch the greater the 

possib.ility of harbori.ng insect _pests. Although the data 

indicate that bluegrass has the thlckest thatch it also 

harbored less g .. N£.Qnic~ and _1.. ~2.1!.i.9&£ than tall ±escue. 

Since percentage moisture ranged £rom 19-24~ for all plots 

sampled the differences in insect densities probably cannot 

be attributed to it. 



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

Species TF 

Popillia japonica Newman 18%2 

Lasius neoniger Emery 34% 2 

Variables 3 

Thatch (cm) .96 ± .04 

Moisture (%) 21.91±2.29 

Turfgrass species 1 

B -
2 

14% 

13% 2 

1.68 :!_- .OS 

21.09t2.52 

!; TF = Tall fescue (Festuca arundinaceae L.), 

B = Kentucky bluegrass (Poa pratensis L.), 

R =Perennial ryegrass (Lolium perenne L.). 

R 

11% 2 

11% 2 

.71 :!_- .04 

22.52t.53 

~/ Number denotes % of total sample containing either species (TF:N = 192; 

B:N = 132; R:N = 156). 

l; Mean ± standard error. 

V-l 
f--' 



CONCLUSIONS 

The sod webworm species complex i:r. Virginia consists of 

at least 16 species which are distr:ibuted over the 

Appa1ac.hian, Piedmont, and Coastal Plai:n z:-egions of 

~· £i!...bigi:J1~11]J§ were .found present at high elevations 

{700m) in the Appalachian region of Virgi11ia ... Matheny and 

Heinrichs {1975) also reported these species present above 

1333m in Tennessee. 

The 16 sod wenworm adults in Virginia can be keyed to 

species by color patterns on their f orewings. The £orewings 

are either ~bite, gold, brown, or gray. There is also often 

horizontal and or longitudinal lines on the ~ings, with or 

without terminal lines and dots. Various combinations of 

these patterns allov for species determination. 

Of the 16 species known to occur in Virginia# 14 were 

sampled in light traps in Virginia. Sampled in most numbers 

1§1.iL££ella. was found to have 2 .flight peaks occurring 

during mid-June and August~ .!.:!• el.sg~n~ also has 2 flight 

peaks occurring dur:i:ng mid-June and early September. g,. 

!.£.i§gf!~ has two or three peaks occu.i::-ring during mid-Jun+a, 

early August, and mid-September. Considering all the 

species it is evident that a sod ~ebwoz:-m species complex is 

32 
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present throughout the turfgrass growing sea.son, from .spr.ing 

to late fall-. The number of generations and adult fiight 

peaks differ depending on the species" 

Four of the 6 species sampled weie found not to differ 

in predictiv'(~ regression e3uations between 1981 and 1982. 

This allowed for the generation of pooled predictive models 

for Il· :S!'.§5.E!.Q§, f.. 1~.:l~!gat_g;!.1.fb~' g.. -1£1:§.§£1£, and 1!• 

f.Urif...Q.b§.11£· 'I.hese can be used to predict an ad di t.ional 

years worth of occurrence of adult flight peaks. 

Some sod ~ebworm species adults were also found to 

display certain behavioral characteristics. It was found 

that li-. g1ega!l.§, :R,, ,!:gi~,£.£.g:bd:S!, and ,!-. f..U.r:]:£Q!.ella utilize 

shrubs instead of turfgrass as resting sites during t.he day,. 

Trds may be due to mechanisms to .reduce detection by 

predators, temperature regulation, or both. In addition, 10 

species o.f 7 fam~ilies 0:£ insects were .found to inhabit tall 

fescue, ryegrass, and bluegrass, with no preference for 

either tur£g~ass species. 
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f1atgf__!a1.§ ang £1:§1.hQ£l§ 

Adult re.sting sit.es we.:ce studied in a turf grass areu 

surrounded .by two types o.f gar:d·en shr:ubs; Bu.Jf~ sernpefvirens 

L.. anti !;Um.J:12er_g.§ ~h!&g,m~l::§ l:l!li~ria~E Spaeth.. The 

t.ur-fgrass area sampled consisted of a mixture of bluegrass, 

ryegrass, and lawn weeds~ Adults were sampled by beating 

shrubs with a wooden dowel (150cm lo :g x 2.Scm diameter). 

Each _g~ §~E§.I..Yi£fil1§ was sampled by ·beating it once in two 

locations {upper 1/3 and loaer 1/3). 

was bBat once £or every 1m of exposed J:Jer:imeter area,. 

Adults flushed into flight were counted and identified on 

site~ Both shrubs were sampled once a day between 12:00 and 

4:30 pm, during August and September, 1982. 

Adults in turfgrass were sampled with a mechanical 

flushing device.. This de'llice consists of 4 Ladder 1ype 

Block Locks® 1 bound to9etber and pu.lled by a 6m lo.119 nylo1i 

rope .. This device vas dragged over the turfgrass flushing 

moths into flight~ Noths were counted and identified on 

s:ite. Turfgrass was sampled once a day between 12:00 and 

4:30 pm, during August and September, 1982. 

lObtainahle through concrete and masonry dealers. 
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The three species of moth sampled in shrubs and 

turfg.rass 'Were 11· _g.leg,E:ll.§ 1 g.. teter:re.lla, and j,. 

.£~£icglelJ&.. Ther·e was a significantly h.igher abundance 

{p < • 05; Wilcoxon two-sample test) of all 3 .species found 

in the shrubs than in the turf grass sampled.. In addi t.ion, no 

significant differences (p > .05) were found in the 

abundance o.f moths in either ·the 12.Yrn sp. or ~ynipern sp .. 

shrubs .sampled (Table 7).. 'fhe data ind:ica te that these 

three species of sod webworm adults tend to utilize shrubs 

instead of turfgTdss as .resting sites during the day :with no 

apparent preferences for eitber shrub. 

Since sod webworm adults have very erratic flight 

patterns, they could be easily noticed by predators, such as 

birds, when flying over turfgrass~ By limiting their daily 

activity w.i t.hin shrubs they could conceivably be less 

vulnerable to predation by avoiding detection. It is 

interesting to note that sod web~orrn adults begin flying 

over turfgrass areas 

ni1;.ht ... Such behavior 

during the .late evening and i.nto the 

patterns may have evolved due to 

predation pressure whereby adults a.r:e confined to sh.rubs 

during the day and f.ly about at night. .Auot.her hypothesis 

for the utilization of shrubs instead of turfgrass during 

the day might be some form of temperature regulation. By 



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

Virginia. 

Location of moths 

Bushes 

Species Bushes Turf grass Buxus sp. Juni.12erus sp. 

M. elegans g3A 11 A 42 41 

P. teterrella 77B 37B 37 40 

A. ruricolella zsoC 186c 137 143 

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

Wllcoxon two-sample test. 

M. elegans (N =SO),~· teterrella (N =SO),~· ruricolella (N = 30). 

.j:>. 
N 
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limiting the Lr daily activity to shrubs, sod 1rnbworm adults 

are also shielded from the sun•s radiation. Such a 

situation decreases their expqsure to radiation which can 

result in lower body temperatures ... 



Appendix. 1. Known <laty/localit):'. records of so<l webwonn species in Virginia. 

Location of Ila te of Collector of Current location 
Siecics collection collection specimen of spec imenl 

~rambus l_lI_aefectellus Cedar llapi<ls .July 8, l 4 • 1951 11. l;. Dyar NMi\11 
lllacksburg July l 7, 1982 M. p. Tolley Vl'l liSU 

rrarnbus al he I !us SkylanJ July (J, 1916 II. G. Dyar Njl!Nll 
Parape<liasia <lccorella Charlottesville Sept. b. 1916 IV. T. Emery NjllNll 

Blacksburg Aug. l l ', 1981 1'1. P. Tolley Vl'I f,SU 
l'arape<liasia teterrella Ocean View Aug. 9 A. N. CauJe l l NillNll 

Skylan<l .Ju I y 5, 1911 11. c. Dva r NjllNll 
jl[t. .Jackson Iv. F. P~nn ington NMNll 
Eggleston .June 1 8 , 1967 Straley Ail!Nll 
lllackshurg June 1 2, 1982 M. !'. Tolley VP! ijSlJ 
Lake Shores Aug. 31. 1981 jl[. r. Tolley VP11;su 
College Park Aug. 12, 1981 M. p. Toil ey vp11;su 

!}!:..cilliii 1 a ru r i col e l 1 a Virginia Sept. 16. 1880 F. c. l'ratt Nil!Nll 
Lake Shores Sept. 21. 1981 jl[. I'. To! le)' VPl!jSU 
ll lacksburg Aug. 29, 1981 jl[. P. Tolle)' Vl'I !iSlJ 

Crarnbus caliginosellus Vienna July 11, El JO ll. A. Cushman NjllNll 
jl[t. Jackson . July 24, l ~1 [ s IV. F . Pennington NillNll 
Chase City Aug. 4. 191 3 NillNll 
P 1 a ins ,June 8, 1912 .I. ll. llenerly NjllNll 
Blacksburg . July 24, 19H2 M . I'. Tolley Vl'I 1;su 

Crambus lutco!ell~ m. .Jackson IV. F. Pennington NillNll 
llarrisonhurg .July 7, 1950 ll. Cazier ,\jl[Nll 

c,;rambus laqueatcllus Eggleston jllay 28, 1967 c. B. Straley \'!'I f,SIJ 
Blacksburg jllay 24, 1~159 c. B. Nolon<l~ VI' Iii SU 

CrarnbQ~ l_cacl~!lfil Staunton Sept. 3. 1910 ,\,llNll 
Lake Shores J\p l'i l 21, 1981 ~I. I'. Tolley \'!'I !iSll 

\!.!'Ola pivali~ Montgomery Co. June 22, 1899 MINll 
Blacksburg .June 26, 1982 ~!. P . Tolley VP I liSll 
Lake Shores ,\ug. 14. 1981 jl[. I'. To I lcy VP 11;su 
College Park ,\ug. 2.1. 1981 M. I'. Tolley VP I !1Sll 

.!_;NjllNll = National illuseum of Natural llistOl')', MINH 
Polytechnic Institute anJ State University. 

American jl[useum of Natural llistorr, Vl'l!,SLJ Virginia 

~ 
~ 



J\ppe11<lix 1. (cont inuc<l) 

Species 

Pe<liasia trisccta 

~giil>_lilJJ!. ~_!c~i vagc 11 a 

Qu~oteuchia ~iaria 
j\licrocrambus elegans 

Crambus ~i tate l lus 

Crambus perlellus 

1.ocat ion of 
collection 

lladforJ 
Staunton 
Mt. Lake 
Petersburg 
Eggleston 
Blacksburg 
Lake Shores 
College Park 
Staunton 
Rad ford 
Richmond 
lllackshurg 
Blacksburg 
Blacksburg 
Lake Shores 
College Park 
Blacksburg 
College Park 
lllacksburg 

Date of 
collection 

Sept. 25. 1952 
Sept. 3, 1910 
June 23, 1956 
Sept. 1, 19 59 
Sept. 2. 1966 
July 24, 1982 
Aug. 17. 1981 
J\ug. 26, 1981 

Sept. 1952 
Sept. 19s1. 52 
Sept. 1982 
July 24, 1982 
. July 3, 1982 
Sept. 8. 1981 
Aug. 24, 1981 
June 26. 1982 
J\ug. 14. 1981 

Collector of Current location 
specimen o_f __ :!_l'ec imen 

Rindge MINI! 
J\MNll 

Z1vcifel MINI! 
MINI! 

Stratley MINll 
M. P. To 11 ey VP!f,Sll 
j\J. P. Tolley VP 1 f1Sll 
M. P. Tolley \/PI liSU 

MINI! 
F. II. Rindge J\MNll 
F. II. Rinclge J\j\INll 
i'I. p. Tol le1· 
M. r. Tolley \/1'1 ljSU 
M. p . Tolley VI'! ljSU 
j\J. p. Tolley VP l f1SIJ 
M. r. Tolley VP lliSll 
j\I, P. Tolley Vl'l liSll 
j\J. I'. Tolley VP! ljSlJ 
M. p. Toll C)' VP lt1Sll +::> 

Ul 



Appcntl ix 2. Total nurnhers of sod wcbworm adults caught/week in light traps in Blacksburg, Va. - I 981. 

Species 

~Ion th Weck \,;. agitatellus H· elega_ns u. nivalis c. laquca te 11 us P. trisecta A. ruricolel la P. tctcrrella ---------
Ma)' I 7 - 2 l () () 0 () () () I) 

22- 28 0 0 0 2 19 () 21 
.June 29-5 () 0 0 38 47 () 1655 

6- I 2 (i 11 7 8 I z,1 () 5(>1<1 
13-19 27 49 5 () t>'l () ,1699 
20- 26 87 j 54 l 7 9 73 I) '1114 

.Ju I)' 27-3 57 39 5 0 ."\ 1 () Cl I I 
4 - Io 95 5 () 0 () n () (i'J () 
I I - I 7 11 I ,10 6 () 3.1 I) 443 
18-24 Z I l (} 0 () 8 () 751 
2 5 - 3 I 32 20 j ll 5 -~ () 21134 

.. \ugu~ t I - 7 7 I 0 I () 4 ,1 () '1(>'11 
8- 14 4 I 2 I (J •IO ll 4 127 
IS- 2 l 2 32 Ill () 21 I) 2-11 (J +>-
22-28 I 96 14 () 11 () I 5 2-1 °' Svptc111hc1· 29-4 ll 127 LI 0 8 () ·15 2 
5- I I 0 44 1 (J () 2 ll H 578 
I 2- l 8 () I 5 2 (J 35 ~, 

I" I l 7 
I 'l - 2 5 0 4 0 () 3 12 3 

<lctohc1· 2h-2 () () 0 () 7 39 6 
3-9 n () () () 0 4 (J 

I 0- I h () () () (J I) ll () 



Appendix 3. Total numbers of sod webworm adults cau&.!!.!/week in light traps in Blacksburg, Va. - El82. 

S1ccics 

~Ion th Weck c. l_agi1catcll11s I'. tri;;ccta P. tcterrclla C. pracfcctcllus M. cle~ans C_. __ _Mj ta te 1 I us 

Ap1- i l 10-lb 0 0 () (} 0 0 
17-23 () 0 0 0 () 0 
24-30 () 0 0 0 () 0 

May I - 7 () 0 () 0 0 (} 
8-14 () 1 3 0 0 () 
15- 21 I 7 15 8 0 () () 
22-28 1 2 27 292 0 0 0 

.June 29-4 l (} Zb 8~10 2 5 3 
5- I I 1 15 7b5 , 7 4 ' 12-18 () I 0 853 1 31 33 
19- 25 0 7 539 5 45 ·10 
Zh-2 () 5 393 () !l !) 40 

.Ju I y 3-9 0 13 34 5 0 SI 7b 
I 0- 16 0 5 30!) 0 5.1 !JS 
17-23 0 1 !) 351 2 3!1 45 
24 -30 0 34 077 1 40 I 0 

/\ugus t 31 -6 . 0 37 854 0 34 5 
7- 13 () 15 962 0 1 (J I 
14- 20 0 12 950 0 H () ~ 

21- 2 7 () 2 352 I 2!) () ---.J 
28-3 0 !) 304 I 78 0 

September 4 - I 0 (} 3 258 0 23 (J 
I I - I 7 0 13 187 0 lh 0 
18 - 2 4 0 25 146 () Ill 0 
25- I 0 14 58 1 2 0 

October 2-8 0 6 31 0 () () 

9- IS 0 0 11 0 () 0 



l\ppemlix 3. (continued) 

srecics 

Month Weck u. nivalis c. topiari.a C. caliginoscllus I\. ruricolella [l. vulgivage l la 

l\p r i l JO - I (l () (l 0 () ll 
I 7 - 2 3 () 0 0 0 () 
24-30 0 () 0 0 () 

~lay 1 - 7 () 0 0 0 0 
8 - 14 0 () 0 I) 0 
ls - 2 l 0 0 () 0 () 

22-28 0 () 0 0 () 

.June 29-4 0 (} ll 0 ll 
S-11 2 () 0 ll 0 
I 2 - I 8 () () 0 0 () 
l ~l 2 5 2 ll 0 0 () 
2(l - 2 3 I •I 1 u () 

.J11 l y 3-9 () 21 s 0 () 

10 - 16 0 ] 0 9 52 () u 
l 7 - 2 3 0 so 69 () () 
24-30 0 28 84 () 0 

i\11g11s t .) I - 6 1 l lJ 73 () () 

7 - 1 3 2 1 52 () () ~ 
14- 20 6 0 35 ll () co 
Zl - 27 l () 1 2 0 0 
28-3 4 (l 11 (J 0 

Sept cmbL' r •1-1 (} 2 0 0 (J () 

I I - I 7 4 0 () 25 17 
18-24 3 () () 48 4 (J 

2 5 - 1 u () 0 2 {J 22 
October 5-8 0 () 0 15 13 

9-15 0 () 0 2 I 
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Appendix 4. Maximum-minimum temperatures (Of) for 

Blacksburg, Va. - 1981. 

Months 

Jan. Feb. March April May 

Day Max :Min Max Min Max Min Max Min J\Iax 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 so 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 
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Appendix 4. (continued) 

Months 

June Julz: 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 61 84 67 55 38 
3 83 61 75 63 83 61 79 67 59 36 
4 82 64 83 63 88 62 68 64 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 61 85 66 77 52 73 46 64 22 
21 89 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 61 81 62 83 55 72 37 45 36 
26 74 52 86 68 81 52 8·1 44 58 43 
27 76 47 88 67 84 55 77 47 65 51 
28 77 49 88 67 84 57 70 43 62 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 (OF) for 

Blacksburg, Va. - 1982. 

Months 

Jan. Feb. March April May 

Day Max Min Max Min Max Min Max Min P.'lax Min 

1 43 27 45 26 47 24 66 34 73 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 61 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 6S 42 6S 3S 78 S9 
20 46 27 58 34 Sl 44 63 42 78 SS 
21 41 31 so 33 61 44 61 38 7S S8 
22 31 23 36 30 S4 31 57 33 80 57 
') ..,, 
~.) 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 5-7 61 36 
24 73 50 81 62 81 64 66 32 
25 80 56 86 61 81 57 6.9 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 OP THE BIOLOGY OF SOD WEBWOBMS 
(LEPIDOPTERA:PY~ALIDAE:CRABBINAE) AND 

TUH.FGIU\.SS :INHAB.ITING .INSECTS OF VIRGINIA 

by 

Hike P,. Tolley 

(ABSTRACT) 

Turfgrass is subject to attack by a variety of insect 

pests. Howev~r, there has been no research on the sod 

webworr:i pests associated with tu.cfgrass in Virginia and 

little research on .habitat J?I:·eferences of other insect pests 

of turf. The purpose of this i:esearch -wa.s to contribute to 

thH basic knowledge of the biology o:f sod webworm species in 

Vir9inia .. 

There are at least 16 sod webworm species found to 

occur in Virginia; all can be identif:ied t.o .species level by 

forewing color pattt-rns~ Th.e species complex is distributed 

nea['ly evenly throughout V.irgi.nia with so.me speci.e.s ada.fted 

to higher elevations (700rn). 

The species co.lllplex is present. .from sp.r:iwg to late 

fall,. The number of generations and peak flight periods 

differ depending on the species. Nost speci.es were sampled 

Accumulated degree-days can ~redict an additional years 



worth of occurrence of .f!iC.£.Q.£.£~.!.\!bus -21_g.~H!!!§ (Clemens), 

~.£§mb£§ 1~.!i!:!~~ te]:;J,.:!!§ Clemens, ggg]:;,¥!§;1:{! £ri§_g£!2 (Walker) , 

and fiqri.£,!il£ .£.!!f:i£:21:~11~ {Zeller} , i:n the Ap:palach.ian 

regioc of Virginia. 

Behavior patterns of g .. _!et~relJ::~, Ji. e.leqans, a.nd _A,. 

£.!!Ei£2.1g1..!i! adults indicate the utilization of shrubs 

instead of tu.r:fgra.ss as resting sites dur:ing the day,. In 

addition, 10 species of 7 families of insects were found to 

inhabit tall .fescue, r:yegrass 1 and .blueg.cass .in V.irginia .. 
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