
J. J<jNTO~lOL . Soc. BlOT. C OT. Ii \fnJA . 64 (1!l67), AI ' G. 1. 1967 61 

Steel , R. G. D. & Torri!' . .T. H .. 1960. Principles and Procedures of Statistics with special 
reference to the biological sciences. McGr'l\\··Hill Book Co . Inc ., Nell' York. 

Timofeef·Re ssovsky, N. W. , 1940, Zur Analyse ell'S Pol:,morphismus bei Adalia bipunc­
tata L. BioI. Zbl. 60:130·137. 

Weaver, C. R. & Kin g. D. R.. 1954. Meneloll Spittlebug. Bull. Ohio Agric. Exp. Stat. 
741:1·99. 

Weaver, C. R. & Whitney, D. R., 1956, A proportion method for sampling spittlebug 
populations. Ohio J. Sci . 56:237·244. 

Wiegert, R. G. , 1964, Population energetics of meadow spittlebugs (Philaenus spumariu5 
L.) as affe('tf!d hy migration and habitat. Eco!. Mon. 34:217·241. 

\IOISTlHE A~D FAT CO:\TE:\T In HI~C TilE 
.\IH·LT LIFE OF TIIE\"BHOSL\ BEETLE. 

TR )/)OnK\I)UO.\' '-"E·' TI .lI (OLI \.) 

EJJ W . W. NIJHOLT ' 

ABSTRACT 
Depletion of fat deposits during the long hibernation period of the 

adult ambrosia beetle , Trypodendron lineatum (Oliv. ), amounts to about 
one quarter of the original fat content. Th e fat loss during flight activo 
Ity appear s to be also about one quarter of the amount present at the 
start of hibernation. 

Experiments with beetl es s!or ed at different temperatures indicate 
that during a long cool spring the rate of fa! loss increases , probably af· 
feeting the vigor of t he popula!ion during subsequent flight and brood 
establishment. 

INTRODUCTION 
Many insects derive energy for 

meta bolic activity from stored lipids 
(Fast, 1964) , supplies of which are 
likely to vary during adult life. To 
understand indi.vidual behaviour pat­
terns, a knowledge is required of the 
relationship between the fat con­
tent of the insect and its behaviour . 
Atkins (] 966) demonstra ted such a 
relationship in a scolytid, and stress­
ed the need for studies that penetrate 
to the physiological basis of beha­
vioural variation. 

The ambrosia beetle, Tryponden­
rlron lineatum (Oliv.), spends a major 
part of its adult life in hibernation. 
Clima tic conditions i n flu e n c e the 
length of the hibernation period and 
thus affect the utilization of stored 
lipids which in turn affects the sub ­
sequent fli ght and attack ac t ivities. 
This inves tigation was undertaken to 
learn more about the depletion of fat 
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during hibernation and the flight 
period that follows. 

METHODS AND MATERIALS 
The data we r e obtained from 

beetles collected from duff or bark in 
standing timber around logging areas 
near Lake Cowichan, B.C ., between 
Au gust 1965 and Jul y 1966 (Dyer and 
Kin ghorn , 1961) . The heated pan 
method described by Hadorn (1933) 
and Kin ghorn and Chapman (1959) 
was used for recovering the beetles. 
Moisture and fat were determined by 
dryin g in an oven and extracting 
with petroleum ether in a Soxhlet 
unit (Nijholt, 1965). In this presenta­
tion, values for fat, or lipids, repre­
sent subs tances extractable in petro­
leum ether. 

To check the speed and effici­
ency of the extraction, groups of 25 
beetl es were dried, weighed, and ex­
tracted for various lengths of time up 
to ,six hours. The amount of fat loss 
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Fig. 1. Fat extracted in petroleum ether from male and female adult ambrosia beetles, 
Trypodendron lineatum, in groups of 25. 

was determined for all the groups, 
which were then extracted again for 
the time required to bring the total 
extraction period to six hours. 

Fig. 1 shows that more than half 
of the total fat was removed within 
the first 10 minutes, and that more 
than 99% was extracted in five hours. 
Six hours was therefore considered to 
be sufficient to extract all the fat . 

During the period of hibernation 

of the ambrosia beetle, samples were 
taken at intervals from the same for­
est margin to determine the reduc­
tion of stored fat deposits. Samples 
of beetles in flight or crawling near 
attractive logs were taken during the 
subsequent flight period. All samples 
were kept at DoC after collection and 
were processed as soon as pOSSible, so 
tha t the resul ts closely represent the 
condition of the beetles at the time 
and place of sampling. Unless other­
wise indicated, water and fat deter­
minations were made for individual 
beetles, to provide a measure of the 
variability within the samples. The 
weights were determined to within 
0.01 mg. 

Samples of flying beetles were ob-

tained by " live - trapping", using a 
glass-barrier f I i g h t trap, with a 
trough leading to a slit in a horizon­
tally placed metal cylinder with clear 
vinyl plastic ends. The beetles crawl­
ed toward the light at the ends of the 
cylinder. Little mortality occurred 
when the beetles were collected regu­
larly. The traps were set up in for­
est stands near sources of attractive 
log odour. 

The fat content decreased gradu­
ally d uri n g hibernation (Fig. 2), 
while the fat free extracted weight 
remained at the same level indicat­
ing that lipids were utilized. This was 
accompanied by an increase in mois­
ture content. The beetles caught dur­
ing the flight period cannot be con­
sidered as m embers of the above pop­
ulation since they were cap t u l' e d 
several miles from the site of over­
wintering . Nothing is known of where 
the flying beetles came from or how 
long they h ad flown. The results in­
dicate that the beetles use up about 
one quarter of their stored fat during 
hibernation and a similar amount 
during post hibernation dispersal. 
Consequently , the beetles arrive at 
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Fig. 2. Percentage of fat of dry weight of Trypodendron lineatum (Oliv.) during 
hibernation and flight period. 

their new brood site with about. one 
half of their original fat reserves. 

Histograms of the distribution of 
individual beetles into classes of dif­
ferent fat content at different times 
show that the number of lean beetles 
increased during the first part of the 
collection period and then declined 
(Fig 3), suggesting that some of the 
weaker beetles did not survive the 
hib ernation period and therefore the 
popula tion quality wo uld be altered 
to some extent. It is not known how 
many non-survivors were old adults, 
going throu gh a second hibernation. 

To determine th e fat content of 
bee tle.s during th eir flight period, the 
possibility of using "wet- trap" catch­
es, as described by Chapman and 
Kinghorn (1955, 1958) was consid­
ered , but results from these samples 
were not considered r eliable. 

A study was made of changes in 
fat content during la boratory storage 
of bee tles at 4C for several months . 
The beetles do no t walk or fly at 4' C, 
but some of the stored fat is con­
sumed by m et abo I i c activity. A 
sample of beetles collected in April 
1966 was sorted into groups of ap ­
proxima tely 80 individuals and these 

were stored in plastic bags of bark 
flakes in a darkroom at 4°C. A con ­
trol sample was stored similarly at 
DoC. At monthly intervals for three 
months the dry weight, moisture con­
tent and fat content were deter­
min ed. One group was kept stored for 
an additional three months . The re­
sults a re presented in Ta ble 1 with 
data from samples of beetles collect­
ed in the spring of 1965 and stored 
for six months at 0° C. 

Table 1 shows that considerably 
more fat is utilized at 4° C than at 
Dc C. At 4' C condi tions s imulate a 
prolonged , cool spring durin g which 
th e beetles co u I d conceivably lose 
some vigor , while awaiting suffic i­
ently warm weather for flight and at­
tack. The relationships between the 
amount of fa t remaining after over­
wintering, and the flight and brood 
production remain to be establ ish ed. 

These studies indicate no more 
than quantitative changes in fat . The 
quali tative aspects of the lipid met­
a bolism of th e insect during its long 
ad ul t life a wa i t furth er s tudy and 
should provide some insight in to th e 
relationship between the various as­
pects of behaviour and stored energy. 
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TABLE l - A \'eragc \'a lu 0s in mg of moist ure, elr.,· \I'e ight and fal. wit h percentage f at 
of gro up s of ~5 a m bros ia h('0t les. T ry pode ndron linea t um , stored fo r periods up to SIX 

mon th s at 0 or 4-C. 
Time 

stored, days 
Females 

0 
30 
60 
90 

180 
1801 
1802 

Males 
0 

30 
60 
90 

180 
1801 
1802 

Weight of F a t fr ee 
moisture \I'eight 

2.09 1.28 
2.14 115 
2.06 1.12 
2.14 1.10 
2.28 1.15 
2.34 1.15 
2.16 1.10 

1.89 1.09 
1.88 1.01 
1.84 0.84 
2.04 1.03 
2.03 103 
2.05 0.98 
1.95 106 

'Co ntrol sa mpl e stored at O' C. 

Weight ol 
fat 

0.52 
0.54 
035 
0.36 
0.26 
0.45 
0 .37 

0.33 
0.31 
0.15 
0.18 
0.08 
0.24 
0.27 

2Sample co ll ec ted in t he spring of 1965 a nd stor ed at O' C. 

Fat o/c of 
elry weight 

28.3 
30.7 
21.8 
22.7 
17.5 
27 .3 
22.7 

22.6 
22.1 
11 .9 
14.4 

7.1 
18.6 
19.7 
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