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The whiteAringed beetle. Graphrpnathus lescrk
Buchanan, s s member of the woout-bectle famiky Cor-
m,mu‘a‘krvafwlunctﬁ:’fﬂ!
species of phants, seversd of which me of economic -
portance. I n a native of South Amesica wnd wah
accrdensally

study was

conducied from 1963 10 1966 in Greese Cousty by
WUmuyo(Tmem-:;
life

hustory of the mect in Temnewmee and
control methods.

Fipre | Distribution of the races of Graphognathus lesucoloma
n Tennemee.

STATE DisTRIBUTION

Therty-three countics in Tennessee are (or have been)
mfcsted with white-fringed beetles (Fig. 1). The race
striarus ( Bochanan 1947) is found in 32 counties, while
freundus u present in Roane County. As of December,
1965, 115.362 acres were infested with the greatest
arca of mfestation in the Western sector of the state.

Screened cages (Fig 3 (A)) placed over galvamized
metal chambers (Fig. 3 (By ), which were buried i the
wil. served as reating compariments for field dudien
and rye were wown in the cages. Onc
hundred and fifty newly hatched larvae were introduced
into each of 20 during Augint. Septems-
ber and Oz10ber of both 1963 and 1964, months
were selected 10 comcide with natural egg hatching ie
Greene County. Because of low survival in the 1963
irtroduction. clover was also sown in the cages the
following vear and the soil was disturbed as fittle »
powible when the cagey were positioned.
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Figuse 2. Onpouuon i mv’mr ed from clay pol.
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The cages were mnpecied for emesgence of aduies
mmad:uwklmlmemmo(h
gear following cach imtroduction. Begimming the kit
“old‘ﬁm,ikﬂ.lkmua,
amened for larvae which were endergoimg development
mmdmoncw,l.mb-di-ﬁeu
exammations were placed m non-infested capes which
were impecied the following ssmmer to determine if 2
mwo- or three-year period of development was occer-
rsg

Field Investigations. Larvae were collecied thwough-
out the year 10 determine the depth at which they comld
be found. and the host plants vpon which they fed In
May and June of each year the soill was examined for
pupae 10 determine the time of pupation and the leapih
of ime spent in that stage. Ao adult survey was cos-
ducted cach year 10 determine the time of inigial emerg-

RESULTS

_‘"';-‘ the field-caging studies only fifteen adults emerged.
laryag 1 UgUSL 5 10 August 28, 1964. No 1962-haiched
foung s rEd in 1965 and no surviving larvae were
were ¢ 1965. Three larvae from the 1963 infestation
nomjound in December, 196+, and were placed in a

nfested cage. All of these emerged during August,
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ik sewly hosched kurvac ¥ wis the greaeew
problem cnconntered. The rearmg mediom was cither

00 %ot or toc dry. The krvae survrved bemer i
muum—m e

Head capmle widdh of mewhyfusched huvae wewe
M‘l‘.’“nhﬂﬁqﬂs‘ny—
provumately 1 340 s Kaowmg hoe defimer firw amd
bt mstars. second 10765 mumy and dard 11 39 memy
nlary weve ouablisbed from the weamaremenss. of e
kead capraiies of fickd collecaed e

Descrarmon o Lre Staces

Ecz. The cgg of the whac-frmerd beetle o sandl and
oval. In meaawemesss ae 0675 mm @ kenpth aed
0499 mm 2t s prestess wukh b x whoe shes st
lxd and gradeally wms yellon. The cpps arc bid im
mauncs. The smmber of egps por maws vanies from lew
than ics 10 more tham fifry. The fomair cmss 2 sticky
substance on the egps winich caases themn 10 be comemaed
0 onz asother and 0 10d. sand or other debrn (Fig
4. The average incubation perod for cgps deponmod
by aduits im Greenr Commty was tmemcy days. These
cgps were mainiamcd mder natmral condswoms B oow-
tact nith wopl
Headerson and Padeet {1549) observed that cgps
remained viable for scven months. when they were kepe
m 2 dry comdaon The saissem peraod of viahdary
observed for eges colleied m Greeme Commty and
stored in dry costamers free of sod was reo momshe
Larvar. The larval stage of the white-fraged beetle 5
the most destructive. fis catire life span s spomt wader-
ground. It feeds on the roots and unaderground ssems of
many cultivated and wild plants. Youmg ef al (1950}

that the larvac have beem found foodmg om
240 species of plants in the ficdd. Wilting or dcad plasts
throughout fields, 2s well a5 gaps in row Crops. are
symptoms of larval feeding. The larvac food by gmawing
targe cavinies out of stems and roots of the host plant
¢Watson 1937).

larva is c-shaped and yellownh-whste. B s leg-
kssmand evhibits 2 somewhat ickescopic motna. In
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cept for the head, the body is very soft. The laf"ae‘e‘]“
Greene County ranged in length from approxima a};
1.4 mm when first hatched to approximatgly 14.0 mr(\j‘n b
the last instar. Larvae of varying sizes (Fig. 5) coul )
found in the soil at all times during the year. Tl t:y
were found at depths ranging from near the surface d0
eleven inches below the surface. Effects of larval feed-
ing in Greene County were minimal in comparison to
reports from other areas in the Southeastern U.S. Some
feeding was observed on smartweed, broadleaf plan-
tain, clover, barley, rye, iris and tobacco. )
Pupa. The pupa is found underground, qsuall):‘m the
upper 6 inches of soil, in a compact “SO.ll cell ‘from
which the adult emerges. It (Fig. 5) is white and‘ is ap-
proximately 11.5 mm long. It is fragile and e?lsﬂy de-
stroyed unless carefully removed from the soil and is
the most difficult stage to collect in the field. It appears
that pupation begins after the first week in June in
Greene County and pupae exist for three to four weeks.

Figure 4. Plot stake pieces inverted to show debris-covered egg
masses.

Adult. The adult (Fig. 6) is 9.0 to 12.7 mm long,
and is light grayish-brown to almost fuscous (Buchanan
1942). The body is covered with fine hairs or setae,
which are longer on the dorsum of the abdomen. Along
the outer margins of the elytra these setae form light
gray bands. Two lighter bands of setae run longitudinally
along each side of the thorax and head. From this col-
oration the common name, white-fringed beetle, origi-
nated,

The adults have been observed feeding on 170 spe-
cies of plants in the field (Henderson and Padget 1949),
In Greene County, feeding by the adults was slight.
The most favored cultivated plants were soybeans and
alfalfa. The wild plants on which noticeable feeding was
observed were blackberry, smartweed, buttonweed, gold-
enrod and ragweed. When feeding, the adult makes a
characteristic semicircular, saw-toothed cut on the leaves
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Figure 5. Pupa (extreme left) and larvae of Graphognatiy,s

leucoloma.

of the host plants which can be used as an aid in sur.
veying for adults. Adults appeared to feed mostly in the
early morning and late afternoon. Egg-laying was most

frequently observed in the late afternoon.

The adults are all females; thus, reproduction js
accomplished by parthenogenesis; so a single individual
can start an infestation. Because of a fusion of the
elytra they are unable to fly, slowing natural dispersal,
Often they are transported into new areas through
commerce, frequently in soil or upon plants (Young
et al. 1950).

S e

Figure 6. Adult of Graphognathus leucoloma.

The average life span of caged adults was nearly
seventy days. Mortality occurred after one month for
some, while others lived for more than one hundred
days. There was a decline in egg production with age.

In the present study, the first adults were fqund in
early July. The peak population occurred during the
first two weeks in August. In warmer climates, such as
that of the Gulf Coastal area, adults are found through-
out the winter (Livingstone and Swank 1940); however,
in Tennessee, adults were collected no later than the first
week in November.
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