
AIT ABSTRACT OF THE THESIS OF 

Elvis Arnie Dickason for the M.S. in Entoino1or 
(Name) çDegree) (Najor) 

Date Thesis presented May 10, 19L9 

Title Biology of Me14thes semiri1um Lee. (Coleoptera:Nitiduiidae) 

Abstract Approved 
(iao 

Red clover is an inioortant croo in the iUamette Valley. One of 
the important 1initin factors in clover seed production is the vast 
cornlex of insects affecting clover in all stages of growth. In the late 
1930's a small beetle began apoearing in large numbers in the red clover 
seed producing areas of the valley. 

The insect is a member of the order Coleoptera, fainiJ Nitidulidae. It was described from Oregon in 1860 as Me1igetes seminuluin by J. L. Leconte. 

The studies outlined in this paper were done during the suimner 
of 19)8. The egg stage was never found during this work. The larvae were 
found in the blossoms of clover and haiiy vetch during June arid July. rfhe 

pupae were four naked in the upper lrers of soil during the same period. 
The adults were present in the blossoms of a large number of plants from 
April through August. The winter is passed as adults in soil debris. 

Dissection of the larvae revealed that pollen formed at least part of the larval diet. Whenever the adults were present in clover the 
blossoms were browned, blasted, had the style broken, and failed to set 
seeds. That the adults are caab1e of causing this damage was demon- 
strated in laboratory feeding exoeriments. The exact feeding habits of 
trie adults were not determined. 

In order to identify the snecies with which this stuy ws con- 
cerned, a large number of adults were examined. A method of separating 
these adults by the oosition of spines in relation to the denticulations 
of the anterior tibiae s illustrated ar discussed. 
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BIOLOGY OF MELIGiTHES SEMIÌWLUM LEC. 
(COLEOPTERA: N ITIDULIDAE) 

INTRODUCT ION 

INTRODUCTORY REMARKS: Clover is an important and 

profitable crop in Oregon and is grown quite extensively 

in the Willamette Valley. Red clover, Trifoliu.m pratense 

L., is probably the most common farm legume crop in 

western Oregon. It is a useful plant because it lends 

itself to a wide range of conditions; it is widely used 

for hay and is an important seed crop. 

Red clover seed producing acreages in the Willamette 

Valley have been steadily increasing since l9Lj.3. In l9L6 

(the latest data available)1 this area produced approxi- 

mately 71 per cent of the seed produced in Oregon. Avail- 

able data indicates that l3,L9O acres produced 37,630 

bushels which was valued at approximately 89,O0O in that 

year. The last two years, l9L7-Lj8, have showed a steady 

increase in acreage for seed production. 

One of the important limiting factors in production 

is the vast complex of insects affecting clover and 

uTnpublished LIanuscript, Oregon State Extension Agricul- 
tural Economist. 



related legumes. There are insects of major and minor 

importance attacking almost all parts of the plant in 

various stages of growth. The insect enemies, known and 

unknown, should be considered and studied to increase the 

efficiency of the industry. 

HISTORICAL: In the late 1930's an insect which had 

been quite scarce in the Willamette Valley attracted the 

attention of red clover growers. The Department of nto- 

mology, Oregon State Agricultura: Experiment Station, 

received reports that this insect was damaging the red 

clover grovïn for seed in this area. Preliminary observa- 

tions were made then and subsequently, but study of the 

insect was never completed. The insect appeared in in- 

creasing numbers during the l9LO's and has continually 

aroused the worries of the growers and interest of the 

experiment station. 

PROBLEM INVOLVED: The insect causing so much con- 

cern is a member of the order Coleoptera and family Niti- 

dulidae. It was described as Iieligethes seminulum by 

J. L. Leconte in 1860 from a single specimen collected in 

Oregon, The collector or locality is not given in the 

original description (1, p.37). 

It is a small, dark, very active beetle found in 

large numbers in clover blossoms and also in the blossoms 



of related and unrelated plants. It appears from early 

spring until mid-summer. The adult is the stage most 

comraonly observed by the growers. After the insects appear 

the floral parts brown and the heads appear somewhat 

blasted. A lack of mature seeds follows. 

The only literature concerning the species is on the 

taxonomie position of adults, description of adults, and 

areas in which specimens have been taken. There is no 

published information on biology, life history, or habits 

of this species. Very little information is available on 

the genus Ìvleligethes. 

Because of the incomplete information on this 

nitidulid and its effect on clover seed production, it was 

chosen for study. Life history and feeding activities were 

studied insofar as time and travel allowed. The work began 

late in the summer of l9L.7 and continued through the 19)48 

activity period of the insect. The results are preliminary 

in nature and clearly demonstrate the need for more work 

along this line. 

SYSTiMATIC POSITION 

The family Nitidulidae is cosmopolitan containing 

some 2,OO species distributed among 8)4 genera; the 

nearctic region has 1S2 species among 35 genera. The 
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following keys are from Parsons (2), A Revision of Nearctic 

Nit idulidae. 

Key to subfamilies of Nitithxlidae 
(2, p.l3) 

1. Maxillae with one lobe (lacina); antennae distinctly 
capitate.. . . ................... S.S.S...... ........ ... 2 

Maclllae with two lobes; antennae feeble capitate.... 
. . .. .. . . . ... .. . .. ... .. .. .. ........ ..Cateretinae 

2. Abdomen covered, at most with the pygidium exposed... 3 

Abdomen with two or three segments exposed ......... ........... . . . . . . . . . . . . . . . . . ...... .Carpophilinae 
3. Labrumfree,moreorlessvisible.... ........ 

Labrumn connate with the clypeus ..................... . 

Li.. Mesosternum not carinate; or the prosternum depressed 
behind the coxae and not prolonged, or the pronotum 
margined at base ................. ... . . . . ... .Nitidulinae 
Mesosternum carinate; prosternum elevated and prolonged 
behind, the tip enlarged, free, and overlapping the 
mesosternum; pronotu.m not margined at base; all tarsi 
dilated...... ........ . .................. ...Meligethinae 

. Suture of the labrum more or less distlnct.Crytarchinae 
(no alternate) 

The subfamily Meligethinae is represented in the 

Nearctic region by only one genus, Meligethes. Parsons 

divides this genus into two subgenera as follows: 

Key to subgenera (Nearctic) 
(2, p.23) 

Claws dentate, upper side without metallic lustre........ 
... . ............................... .Acanthogethes 

Claws not dentate, often with metallic lustre..... ...... ........................... . .. .!uleligethes s. str. 
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Subg. Meligethes s. str. 

Key to Nearctic species 
(2, p.25L.) 

:i. Anterior tibiae more or less finely denticulate...... 2 

Anterior tibiae strongly serrate. . . . . . . . . . . . . . . . .saevus 
2. Pronotal margins distinctly explanate.. ....... ....... 3 

Pronotum very narrowly margined, the margin not ex- 

planate. . ...,,.,.. . .,..,.. . e ........ . . . . . . .seminulu.m 

3. Explanate margin of prothorax extending from base to 
apex...... . . . . ... . . . . . ......... 5 ......... .aeneus 
ixplanate margin of prothorax not attaining the base. 

......................... . .. .. ... ... 5C ...mutatus 

ADULT. The adult stage is described as follows by 

Parsons (2, p.25). 

"Oval, slightly oblong, shining black, sparsely 
pubescent. Head densely punctate; clypeus nearly squarely 

twice as wide as long; narrower in 
front, sides more arcuate anteriorly than posteriorly, 
margin very narrow, not deplanate, hind angles obtusely 
rectangular, surface rather densely punctate. Scutellum 
alutaceous. Elytra conjointly one-fourth longer than wide, 
slightly narrowed to apex, surface more sparsely and feebly 
punctate than the pronotum. Beneath rather densely punc- 
tate. Anterior tibiae variably denticulate, middle and 
posterior tibiae finely spinulose. Length 1.9mm. 

"This species is variable, but extremes of variation 
are found at the same place. Therefore, until ecological 
or more exact geographical differences can be ascertained, 
all the specimens must be included under one name. As the 

species now stands, the type is 'atypical'." 

In determining specimens sent from the Willamette 

Valley Dr. Chapin comments as follows:2 

"These specimens all fall within the limits of vari- 

ation as defined by Parsons in Bull. Mus. Comp. Zool. 

Harvard, Vol. XCII, No. 3, 19)43. I feel that more work 

2Correspondence, C. F. I4uesbeck, in charge Division of 
Insect Identification, USDA. 
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will have to be done on the genus on a world wide basis 
before the U. S. species are fully known." 

Plate i illustrates the general details of the adult 

insect. Figure A is the dorsal view enlarged approximately 

30 times; and Figure B is the ventral view enlarged approx- 

imately 30 times. The sex of the insect illustrated is not 

known as no outward sexual characters were found. 

The denticulations of the anterior edge of the fore 

tibiae are one of the chief diagnostic characters used to 

determine the species in the genus Meligethes. From the 

foregoing it is evident that taxonomists are not completely 

satisfied with this character because it is difficult to 

assign any limits to the variation of the denticulations. 

The writer has made a study of these denticuiations 

under a compound microscope and is able to satisfactorily 

separate two species, Meligethes seminulurn Leconte, and 

Meligethes aeneus (Fabricius) with characters which cannot 

be seen with low magnification. These characters, along 

with those used in the past, are illustrated in Plate 2. 

Plate 2, Figure A (a,b,c), illustrates variation of the 

characters used by Parsons (2, Plate 10, Figure 20) showing 

the variations of the anterior tibiae within this species. 

Figure B, Plate 2, shows the denticulations of the anterior 

tibiae of one specimen. Five specimens were examined under 

the microscope and all varied, but had the general pattern 
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as illustrated in Figure B. Under the microscope small 

spines (probably sensory spines) were very evident at the 

base of each tubercie. Figure C, Plate 2, illustrates the 

position of these spines in relation to the tubercie on 

Meligethes seminulurn. This character was not discussed in 

any of the literature studied, The anterior edge of the 

tibiae of Meligethes aeneus, Figure D, Plate 2, the only 

other determined species available for study, was examined. 

The arrangement of the tubercies and sensory spines was 

decidedly different than those of Meligethes seminulum 

(Figure C and D). 

Further studies may establish that this is a valu- 

able character for the separation of the species of 

Meligethes. 

GENERAL DCRIPTION OF LARVAE. Plate 3, Figure A, 

illustrates dorsal view of larvae enlarged approximately 

2 times. The larvae used in this general description are 

believed to be fully grown larvae. The yellowish-white 

larvae are campodeiforra and average 2.8 mm long. The head 

is tr±angular and darker than the general color of the 

larvae. The antennae is 3-segmented, mouthparts porrect, 

with large, serrated, falcate mandibles. The labial palpi 

is 2-segmented and quite conspicuous. 

The dorsum of the thorax is solidly marked along the 

anterior margin and has four parallel dark bands extending 



ri 

posteriorly. The dorsum of the meso-and metathorax have 

large dark spots laterally and two small spots medially. 

The succeeding eight abdominal segments are similarly 

marked except the medial spots have fuzed to form a single 

spot in these segments. The posterior margin of the ninth 

abdominal segment is darkened. 

The ventor of the abdomen has a row of spines run- 

fling posteriorly in line with the thoracic legs. There are 

two lines of spines laterally and the ninth segment has a 

row of spines across the dorsum. 

GENERAL DCRIPTION OF PUPAE. Plate 3, Figure 3, 

Illustrates view pupae enlarged approximately 2 times. 

The pupae is 2.1 mm long, yellowish-white, exarate, and 

lies naked in the soil. 

DISTRIBUTION. The type specimen was taken in Oregon 

(1, p.37) but the locality is not given. The most recent 

arid complete list available gives the following range. 

(2, p.255). 

rdassachusetts (Wayland, Sherborn), Pennsylvania 
(Lester, Norwood, Chestnut Hill, Reading, Easton, 

Mt. Neversink), north shore of Lake Superior, 
Manitoba (Mile 2lL, Hudson Bay R.R.), Alberta 

(Edmonton), Oregon (Hood River). 

Oregon and Lake Superior are also mentioned as 

localities in various catalogs of Coleoptera. The insect 

collection at Oregon State College has determined specimens 



from the following localIties: 

Corvallis, Dallas, Cornelius, Independence, Forest 
Grove, Monroe, i-iillsboro, Stayton, Blooming, 
Suttle Lake (Smi. Vernonia, Scappoose, Red- 
mond, Sisters (5ml. W.), and the McKenzie Pass 
summit. 

Collections during this work were confined to the 

Willamette Valley. The range was continuous in the fol- 

lowing counties: Viashington, Yamhill, Clackamas, Marion, 

Polk, Benton, Linn, and Lane counties. 

LIFE HISTORY 

Investigations were made on the life history of 

Meligethes serninulum in the summers of l9L.7 and 19L.8. In 

l9L.7 the work began so late in the season that very little 

information was gained except for some general observa- 

tions. All of the information contained in this discus- 

slon Is from the l9L.8 seasonal study. The majority of the 

work was carried on in Benton, Linn, and YamhIll counties. 

The following paragraphs briefly sketch the general life 

history and the seasonal history. The activities, habits, 

and importance of the various stases will be outlined in 

the subsequent discussion. 

BRI' SKETCH OF LIFE HISTORY. The first adults were 

found in early spring on mustard or wild turnip; later they 

were round on a wide range of host plants, Plate L1.. The 
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egg stage has not yet been found. In the spring the larvae 

were found in the blossoms of clover and hairy vetch, being 

quite active and moving freely about the floral parts. 

When full grown they crawl, or fall, to the ground and 

pupate naked in the upper two inches of soil and plant 

debris. The newly emerged adults are found in clover until 

mid-summer when they leave and either choose an alternate 

host or hibernate. The winter Is passed as adult insects. 

As shown in Plate L. a few adults were found in late summer 

still active In the field. 

SEASONAL LIFE HISTORY. Table 1 shows the dates on 

which the various stages were present in relation to 

monthly average temperatures arid total precipitation for 

the season of l9L1.8. The climate data Is included so that 

the temperature, rainfall, and occurrence relationship may 

be compared in future work. This preliminary information 

Indicates there is a relationship between climate and 

appearance but more observations are needed to establish 

the relationship. 

As indicated in Table i the first adults appeared 

on April 18. 'There was a high population until August 11. 

After this time no more adults were found until September 

17. The larvae were present from June 8 until July 7; and 

pupae were found from June 22 to July 16. Overwintering 
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adults were first found by Mr. Kenneth Fender in Yamhill 

County in December 19L1.8. 

BIOLOGY OF MELIGTH1S SEMINULTTh 

The following discussion will deal with the habits 

and activities of the various stages of life history. The 

outline will not follow the metamorphotic sequence, but 

will discuss the different stages in seasonal sequence. 

SPRING APPEARANCE OF ADULTS. The first adults were 

found on April 18, l9L8, west of Corvallis, on blossoms of 

yellow mustard, Brassica campestris L. At this time the 

weather was warm during the daylight periods. The insects 

were observed on several early blooming plants, but like 

mustard, all of these plants supported only a small popu- 

lation of adults in contrast to later numbers present in 

the field. The insects were active during the warm part 

of the day, but in early morning, late evening, and in 

cold, and rainy weather they were quite inactive and seemed 

to seek protection by remaining deep in the floral parts. 

On mustard the insects were present in all the 

flowers of the raceme, which included both the undeveloped 

and fully developed blossoms. There was no outward ev!- 

dence of damage to the mustard blossoms by the insect. 

However, dissected blossoms were studied and the floral 
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parts appeared intact and did not show any evidence of 

chewing, ragging, or missing parts. 

TABLE i 
Seasonal Occurrence of Meligethes serninulum 19)48 

Average Total 
vionth Temperature Precipitation Occurrence of Insect 

Jan. )4o.3 7.08 

Feb. )41.3 .1O 

March L.7 3.86 

April )47.2 2.6)4 Adult1 

May .6 2.67 Adult 

June 6.2 0.39 Adult Larvae2 Pupae3 

July 65.2 0.70 Adult Larvae Pupae 

August 6)4.)4 0.06 Adult 

Sept. ói.)4 l.e7 Adult (see i) 

Oct. 52.2 2.3)4 

Nov. )44.l 5.97 

Dec. 37.1 7.)46 Adult 

. United States Department of Commerce, Veather Bureau, 
Climatological Data, Oregon, Annual Suìirnary, Vol. LI, 
No, 3, 19)49. 

i. First adults appeared Aprii 18, last adults in clover 
observed on August ii. Adults found on squash blossoms 
on September li. 

2. First larvae observed June 8, last observed July 7. 

3. First pupae observed June 22, last observed July 16. 
14. Mr. Kenneth Fender, Yanthill County, recovered adults 

from flood drift in December. Specimens determined 
by collector as Meligethes seminulum Lec. 
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When live adults were placed in vials, they spotted 

the sides of the glass with brilliant yellow fecal matter. 

This suggests that at least part of the diet could be 

pollen. The fecula was examined under the microscope but 

no pollen grains could be distinguished. It is quite 

ossib1e they were present and digested to such an extent 

they were no longer distinguishable. 

Mating. The first copulation was observed on April 

2. Adulte were observed to copulate until Iay 8 on 

mustard, and until May 2S on camass, Camassia sp. Copula- 

tion probably occurred on other plants but was not ob- 

served. 

EGG STAGE. Observations were made for the egg stage 

by providing copulating insects daily with fresh blossoms. 

The beetles lived but a few days in confinement. No eggs 

were found on the plants and no ova were found in dis- 

sected females. 

In addition to laboratory observations, a search 

was ¡nade for eggs in the field. Because the adults mated 

on mustard, it was presumed that this would be a host for 

the immature stages. Laboratory examination of plants 

brought in from the field revealed no eggs. These ob- 

servations indicate that mustard may not be a host for the 

immature stages. By the time larvae were found in other 

host plants, it was too late to recover egs from the 
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latter plants. It is presumed that eggs are laid, at least 

in part, on the clover and hairy vetch because larvae were 

found on these two plants. Although the larvae are quite 

active, it is doubtful if they could have migrated to these 

plants from other plants. Eggs were probably laid on, in, 

or very near the blossoms of developing buds of clover and 

hairy vetch. 

OBSERVATIONS ON LARVAE. Larvae were first found by 

sweeping clover fields for adult insects. By comparing the 

larval specimens with illustrations of other nitidulids 

they appeared similar enough to justify rearing experi- 

ments. Rearing the larvae to adults proved that they were 

nitidulids, As before mentioned, the first larvae were 

recovered from ladino clover, Trifolium repens L., and 

later from red clover, Trifolium pratense L. The only 

other host noted was hairy vetch, Vicia villosa Roth. The 

adults have such a wide range of food plants it is quite 

possible larvae may be found in the blossoms of related 

and non-related plants not observed during this investi- 

gation. 

Habits and Feeding. A number of observations were 

made on the habits and feeding of the larvae of nitidulids. 

These observations seem to indicate that no damage was 

done by the feeding of the larvae. The larvae are very 

active and crawl freely from one floret to another within 



the blossoms. In the individual florets of clover and 

vetch there is usually one larvae, but occasionally there 

are two in a flower. The stage of growth of the flowers 

evidently has some significance as larvae were found mostly 

in the newly developing blossoms. 

In the clover, larvae are found in the corolla, un- 

less migrating to other florets. Flowers were dissected 

and examined under the microscope to determine if any 

damage was done to any of the floral parts. While this was 

done attention was given to the head position of the larvae 

in the corolla. There seemed to be no definite feeding 

position as the head was facing the open end of the corolla 

as often as it was facing the ovary. The same situation 

was noted in hairy vetch where the larvae are found both in 

the banner and the keel of the individual flowers. 

At the time larvae are most active some browning and 

damage of flowers is found in the field. However such 

damage could be caused either by larvae or adults. Dis- 

section of the flowers did not reveal any dsiriage to any of 

the floral parts by feeding activities of the larvae. 

Under the microscope the larvae can be seen continually 

moving over the surface of the floral parts, but they do 

not seem to be feeding on or causing injury to these parts 

in any manner. 

A simple technique was tried in the laboratory to 
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determine the food of the larvae. Specimens actively re- 

tamed in clover blossoms were brought into the laboratory. 

The larvae was removed from the floret in hopes the food 

would be fresh enough that it would not be digested beyoid 

recognition. The specimen was placed on a slide and the 

stomach and intestinal tract spread out by means of a 

minute pin. For microscopic examination a drop of water 

and a cover glass were used to make a temporary slide. 

This was then compared to a water-bath slide made of pollen 

shaken from the host plant. Similar pollen was very evi- 

dont ori both slides indicating that at least a portion of 

the larvae's diet was pollen. Because of the larvae's 

habit of remaining deep in the florets, the entire surface 

of the body is exposed to loose pollen in the flower. This 

pollen is evident under the microscope, but the central- 

ized mass of pollen seen in the dissected portion was un- 

doubtedly from the internal organs. No other food was 

recognized on the slide. 

This conarison led to a study of the anthers of the 

plants to see if they were daaged by the larvae securing 

pollen from them. All anthers exwuined were entire and did 

not show evidence of injury or feeding activities. 

The damage, if any, caused by the larvae would not 

be too important in red clover seed production. The first 

cutting of clover for hay is usually made in June in this 
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area. As indicated by l9i.8 data (Table 1) there would not 

be any larvae present in the second crop of blossoms from 

which seed develops. This restricts the importance of 

feeding to the adult stages of the insect which are present 

in the blossoms of the seed crop. 

Before pupation the larvae leaves the host and seeks 

protection in the soil. The manner of getting from the 

blossom to the soil was never observed. Once in the soil 

the larvae penetrates from one-half to one and one-half 

inches into the loose top soil and plant debris. Here they 

become somewhat distended and have lost the active mobility 

they had while in the flowers. 

Parasitism of Larvae. The only example of parasit- 

jam observed was one of these larvae taken from the soil. 

The specimen and parasite were placed in a vial to watch 

development, but it desiccated so rapidly it could not be 

saved for determination. The parasite protruded slightly 

from the abdominal region and it was presumed from size and 

shape it was a nematode. 

LABORATORY REARING. Attempts to rear the immature 

stages in the laboratory were, for the most part, not 

successful. Larvae were brought in the laboratory and 

placed in cotton plugged vials, with fresh food added daily, 

but they soon died. It was believed these attempts failed 
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because the humidity in the vials was far too high, If 

this method had worked probably the shed larval skins would 

have been available to determine the number of instars. 

Specimens placed in Lutz plaster of Paris rearing 

cages lived longer and in some cases even pupated, but the 

shed skins could not be located on the floor of the cages. 

By gross examinations it was quite obvious there were at 

least three distinct sizes of larvae, or instars, but the 

exact number could not be determined from shed skins. It 

is quite possible these skins are eaten by the larvae. 

Also, it is quite possible the exuvae are so delicate and 

are left in such inaccessible places in the host blossom 

that they could not be seen. Larvae reared in a Lutz cage 

lived at least eleven days. None of the pupae reared from 

larvae survived in the rearing cages. Probably teriperature 

and humidity conditions in the cages were not suitable for 

rearing nitidulids. The specimens either dried up or were 

covered with a mold. 

The only successful method found for rearing the 

larvae to the adult stage was by using a petri dish cage. 

The larvae were taken from the soil in the field just after 

their feeding period had ended. These larvae were placed 

on blotting paper in six-inch petri dishes with a small 

ball of moist cellulose cotten. The dishes were covered 

for darkness, but it was not determined if this procedure 
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was necessary. Under these conditions some of the larvae 

pupated and transformed into adults. The pupal stage in 

the petri dishes was approximately eight days. 

All attempts to rear pupae with soil in any sort of 

a container failed. This method failed even when the pupae 

were brought insitu from the field. 

PTXPAE. The pupae are found in the upper layers of 

soil as mentioned previously under mature larval habits. 

The larvae do not seem to form a definite chamber but they 

pupate naked in the soil. 

Under laboratory rearing condit±ons the length of 

the pupal stage is at least eight days. No information was 

obtained under field conditions for the length of the pupal 

stage. 

ADULT NITIDULIDS. The adults are present in large 

numbers in the blossoms of a wide range of plants. Follow- 

ing is a partial list of adult food. plants, observed in 

l9L8, and those noted by other workers. The wide range of 

plants supporting this insect suggests it could be almost 

cosmopolitan in its choice of flowers. Possibly all 

flowers available in season are utilized at some time by 

the Insect. 



Flowers Visited by Adults. 

Leguminos e 

red clover 
white clover 
hairy vetch 
wild pea 
sweet pea 
lupine (reported by Mr. 
cultivated beans 

Fender, Yamhill County) 
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Cruciferae 
yellow mustard or wild turnip 
Barbarea (Campe) vulgaris var. brachycarpa (reported 

by Mr. S. E. Crumb, Benton County) 

Comp osi t a e 
common dandelion 
false dandelion 
Canada thistle 
bull thistle 
tar weed 
common goldenrod 
hawksbeard (reported by Mr. 

Liliaceae 
small camass 
large carnass 

Ranunculaceae 
field buttercup 

Rosaceae 
sweet cherry 

Fender, Yamhill County) 

apple 
service berry (probably, not determined) 

Iridaceae 
cultivated iris 

Solanaceae 
cultivated tomato 
cultivated potato (Oregon State College insect 

collection, label, Redmond, Oregon, August 3, 
1939, Schuh and Gray collectors.) 

Cucurbitaceae 
cultivated squash 
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Hyper i cace a e 
St. John'swort 

Papaveraceae 
California poppy 

Convolvulaceae 
b in dw e ed 

Caryopyllaceae 
bouncing bet 

Dipsacaceae 
teasel family 

Boraginaceae 
Mertensia paniculata (reported by Parsons (2, 

p.2) 

The insects were never found in large numbers on any 

part of the plant except the blossoms. Food preference by 

the adults probably does exist. This was indicated by ob-. 

servations at the experimental farm near Granger, Oregon. 

A field of red clover was separated by a road from a field 

of ladino clover. At times the population in the field of 

red clover was as high as twenty insects per head, while 

in the ladino field there was usually one, rarely two or 

three, nitidulids per head. In the cultivated areas red 

clover always had more insects than any of the other plants 

in the vicinity of the fields. In scattered areas the 

false dandelion appeared to support more Insects than any 

of the other plants present. 

Population Densities. Regular weekly population 

estimates in a given area could not be made over the wide- 
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spread areas. However irreu1ar estimates were made 

whenever possible. The population trends resulting from 

these counts are presented in Table 1. 

The first adults appeared in very small numbers in 

April. There are several reasons for the apparently low 

populations early in the season. First, there may have 

been a high mortality because of winter or other natural 

factors. Second, the population was spread thinly and was 

not concentrated on a particular plant so that it was 

actually larger than counts would indicate. Although the 

beetles were found on a wide range of food plants in the 

spring, there rarely was an insect present in each blossom 

examined. Clover seemed to attract slightly larger numbers 

of beetles than any other plant in the spring. This situa- 

tion existed until July when the new brood had emerged. 

By July the beetle population became noticeably 

greater, but it was concentrated on clover. At this time 

the clover fields were heavily populated while almost all 

other hosts were deserted. Ten to twenty or more insects 

were present in almost any of the fully-developed heads. 

This beavy population was present in all of the Willamette 

Valley afeas where counts were made. 

Shortly after the appearance of the peak population 

a gradual decline was evident. By the end of the first 

week in August the insects were found only in the oldest 
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blossoms. Also there were only one or two nitidulids per 

head. All this time the newly developed clover heads were 

fully colored and almost free of the insects. The decline 

continued until insects were averaging three or four in 

twenty-five heads. By August 11, l9L.8, none were evident 

in the clover fields, 

In mid-September Dr. Crowell and Mr. Morrison, 

Oregon Agricultural Experiment Station staff, found adults 

on squash in Linn County. The significance of this ob- 

servation is not known. 

Adult Activity in Clover. As soon as the sun warmed 

the air in the early morning the adults became active and 

were seen crawling over the heads of clover. Activity 

seemed to be the greatest in the morning and decreased 

toward mid-day. In the afternoon the insects were rarely 

active, but apparently sought protection in the floral 

parts. In early evening there was some activity, but it 

did not seem to be as great as that in early morning. In 

late evening and at dusk the insects again returned deep 

into the floral parts. 

On cold or rainy days the insects were not too 

active, but remained deep in the floral parts. This was 

most readily demonstrated when the sun came out for a 

brief period during bad weather. At such times the insects 

became quite active and remained so until the sun ceased 
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to show and the air cooled. 

Feedipg Habits of Adults. One of the major problems 

of this project was to learn something of the feeding 

habits of adult beetles, In the past growers have believed 

that the nitidulid adults were responsible for the damaged 

clover heads and resulting loss of seed. No reports have 

been made in the literature on the feeding habits of this 

insect. There are reports on general feeding habits of 

this genus. Some of the members of the genus are pollen 

feeders and in some cases they restrict feeding to a single 

species of plant. Others are pollen and nectar feeders on 

various blossoms. One species, Meligethes aeneus, is re- 

ported as an economic pest because it destroys the flowers 

of cruciferous and uinbelliferous plants. However, the 

manner of feeding or method of damage is not discussed in 

literature. The following report is from observations made 

on the feeding habits of Meligethes seminulum during the 

course of this work. 

Red clover blossoms appear browned and somewhat 

blasted whenever these insects are present in the fields in 

large numbers. This correlation between bettles presence 

and browned flowers was evident from observations. The 

observations of the writer indicate that there is a cor- 

relation between beetle populations and flower damage. In 

some cases the only blossoms not showing any damage were 
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the newly developing heads. In such heads the older 

florets were frequently damaged. It was this condition 

that attracted growers' attention and brought about a de- 

mand for an investigation of Meligethes seminulurn. An 

example of field damaged flower heads is illustrated in 

Plate , Figure A. An illustration of a damaged head with 

some of the florets removed is Figure B, Plate . The 

damage illustrated is attributed to the feeding of the 

nitidulid. 

An examination of Plate , Fiure A, shows the fresh 

appearance of the calyx which indicates that the blossoms 

were not old and therefore had not lost their color and 

floral parts prematurely. The upper portions of the 

florets are damaged and probably these blossoms would not 

have developed seed. 

In damaged red clover heads the anthers appeared 

intact, but the style was usually broken somewhere along 

its length. Sorne of the styles were shriveled and brittle 

while the floral parts still retained most of their color. 

If this damage to the style occurred before pollination it 

is doubtful if fertilization could take place. Some of the 

damaged flowers had seeds, but whether or not these seeds 

would ripen eventually is not inown. 

In freshly injured flowers of red clover the first 

symptom was a browning of the tips of the standard or 
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banner, the keel, and the wings. Later these parts became 

dry and brittle and broke away from the remaining floret. 

These portions were closely examined but no insect damage 

was evident. Other hosts, in addition to clover, show 

similar symptoms when the insects are present in the flow- 

ers. In all cases the flower parts brown, appear dead, and 

soon break away from the plant. 

The damage caused by Meligethes seminulum is dif- 

ficult to distinguish in the field because of the vast 

number of other insects present in clover fields. Because 

of this complex, the damaged styles cannot be attributed 

to a specific insect. Any attenpt to isolate the plants 

from insects was complicated by the problem of pollination. 

For this reason no attempt was made to isolate clover 

plants in the field. 

Laboratory Feeding Experiments. Because the damage 

caused by the feeding of various insects in the field could 

not be separated, the effect of Meligethes seminulum on red 

clover was studied under laboratory conditions. This was 

done by confining the insects in lamp chimney cages with 

clover blossoms. 

Nine-inch kerosene lamp chimneys covered with a 

double layer of cheesecloth were used to confine the in- 

sects. Because the insects are so small, chimneys were 

selected with even bases which would fit snugly on a glass 
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plate. This type of case save moderate ventilation and 

complete confinement. Also the activities of the insects 

could be observed in such a cage. 

Blossoms used in the experiment were obtained from 

red clover fields. Flowers in the same stage of growth and 

which showed no symptoms of insect damage were selected. 

The blossoms were carefully examined and all nitidulids 

removed before they were placed in the cages in small vials 

of water. A card covered the mouth of the vial to prevent 

insects from failing in the water. Each chimney covered 

one blossom and one vial. Once the experiment had begun, 

the cages were not disturbed until results were tabulated. 

The results of these experiments conducted at different 

times are tabulated in Tables 2, 3, and Li.. Table 3 in- 

cludes a comparison of Meligethes damage to Diabrotica 

damage. The eleven-spotted cucumber beetle was abundant in 

the clover fields. One chimney was used in this experiment 

to observe the habits of this insect and compare it with 

nit idulids. 

In all experiments the blossoms were damaged by the 

activities of the adult Nitidulidae. Since the damaged 

blossoms in the cages so closely resembled light field 

injury, it is assumed these insects are capable of causing 

at least part of the injury observed in the field. 

Plate 6 is an illustration of the blossoms observed 



TABLE 2 

First Test--Nitidulid Damage to Clover Heads 

Number of 
Number of adults per Time in 
chimneys chimney hours Results 

0 72 Blossoms were of good color 
throughout the experiment. 
There was a slight browning 
or ripening at tips of 
florets. 

i l 72 Florets became browned. 
Damage closely resembled 
mild field injury. 

TABLE 3 

Second Test--Nitidulid Damage to Clover Heads Compared 
to Eleven-Spotted Cucumber Beetle Damage to Clover Heads 

Number of 
Number of adults per Time in 
chimneys chimney hours Results 

(nitidulid beetle) 

3 0 96 Slight browning or ripening 
at tips of blossoms. Gen-. 

eral color normal. 

3 16 96 Definite symptoms of damage 
as found in field. Not as 
severe as seen in field. 

3 21 96 Same as above observation. 

(eleven-spotted cucumber beetle) 

1 10 96 The Diabrotica damage dif- 
fered greatly from Meli- 
gethes damage. The blossoms 
were shredded and the leaves 
somewhat skeletonized. 
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1Ai3IJE )4 

Third Test--Nitidulid Damage to Clover Heads 

Number of 
Number of adults per Time in 
chimneys chimney hours Results 

3 0 13)4 Because of longer time in 
vials the blossoms were more 
browned at the tips. Flow- 
ers were of fair color and 
did not appear damaged. 

2 2 13)4 Flowers browned and for the 
most part lacked color of 
check flowers. Typical of 
damage observed in the 
field. 

for the data in Table )4. The three clover heads (vial A) 

are from the check chimney and did not have any beetle 

activity associated with them. The heads show a slight 

browning and withering at the tips which is characteristic 

of a ripening clover head. The basal portion of all 

florets, and the forets in top of the head, did not dis- 

color but remained fresh. Since these flowers were still 

vigorous, undoubtedly pollination could take place and they 

would attract pollinating insects. No broken or damaged 

parts were found. 

In Plate 6, vials B and C contain blossoms which were 

exposed to the activities of the beetles. These flowers 

were confined with 25 insects per blossom for 13)4 hours. 

This number of insects was used for two reasons: 
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(1) This number of insects was cormnonly found in a head of 

red clover in mid-summer. (2) Since the blossoms were no 

longer growing and were rapidly losing vigor, it was felt 

the higher number would more quickly produce symptoms than 

smaller numbers would. It was necessary to produce damage 

before the blossoms withered. These blossoms show damage 

which is quite typical of that observed in the field. 

Since the flowers were browned and lacked color it 

would not likely be attractive to pollinating Insects. 

This was confirmed by a close examination of the blossoms. 

There was no evidence of feeding by Meligethes seminulum. 

The damage is caused by the beetles in some manner that was 

not observed in the laboratory or in the field examina- 

t ions. 

The injury caused by the nitidulids could be mechan- 

ical injury resulting from these causes: (1) The large 

number of insects entering and leaving the flowers and 

associating with all of the flowers in the blossom. (2) 

Because of the large size of the insects, they would force 

open and thus damage the corolla which was smaller in di- 

ameter than the beetles. That the beetles do mechanical 

injury has not yet been definitely proved. Mechanical 

damage seems all the more doubtful since other flowers show 

similar symptoms of damage even when the corolla Is larger 

than the diameter of the insect. 
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Symptoms of damage were first evident at the tips of 

the floral parts. Feeding activities, or injury, must 

therefore have been at the basal portion of these parts and 

food transportation was thereby restricted to the outer 

portion of the floret. Damaged clover heads always had the 

tips of the florets opened. This was evident in both the 

field and laboratory observations so that it was not the 

result of pollinating insects. 

These experiments in the laboratory indicated the 

damage in the field 

nitidulid activity. 

manner in which the 

insect. These resa 

establish that this 

clover. 

Ove rwint er in 

could have been a direct result of 

However it does not indicate the 

damage was done or the food of the 

Lts and field observations, do in part, 

insect is capable of causing damage to 

of Adults. By August 11, l9L8, no 

adults could be found in the clover fields or on other 

blossoms. A month later the before mentioned specimens 

were brought in from squash in Linn County. This recovery 

in September suggests two possibilities: (1) The insects 

do not go into overwintering in mid-August but seek out 

plants not observed during this project, (2) or there is 

the possibility that a second generation is produced. 

Adults confined in chimneys wefe noted to copulate in 

August, but copulation was not observed in the field. 
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An attempt was made to force hibernation of adult 

nitidulids. A cheesecloth covered cage, 3' x 3' x 6', was 

constructed. Adults, with a supply of fresh blossoms, were 

kept in the cage. The cage was also provided with moss, 

rolls of grass, hay, field debrIs of all sorts, and the 

cage itself was open to the soil. At the time adults were 

leaving the clover fields the insects in the cage clustered 

against the top cloth as if they would migrate. None of 

the material placed in the cage contained any adults during 

the winter months. 

In the winter of 19Lj8 Mr. Fender recovered adults in 

Yamhill County. These insects were 

drift along the banks of a flooding 

indicated the Insects remained over 

but since it was flood drift it did 

of the insect. 

Many attempts were made to r 

taken from flood-water 

stream. This recovery 

the winter as adults, 

not suggest the habitat 

cover overwintering 

adults with the aid of a Berlese funnel. Tree mosses, 

straw, grass, old clover plants, root-locked soil from 

clover fields, and fence row debris, all from localities 

near clover fields were used. One insect was recovered 

from moss growing on the surface of the soil in a field 

border. 

These recoveries indicate that the insect over- 

winters in the adult stage in this area, and at least one 
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of the habitats is at ground level in field-bordering 

debris. Since populations should be found in much higher 

numbers than these, the exact habitat was evidently not 

bc at ed. 
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Fig. A. A red clover head vhich 
was believed to be damaged 
by nitidulids in the field. 

'ig. ì. daiaeI red clover head 
with some of the florets 
removed. 
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A photograph of the flower heads reported in ble Four 

Plath 6 


