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Dicl locomotor and feeding activity of the large pinc wccvil Hylobiirs abieris was studicd in laboratory conditions using vidco 
rccordings. Thc weevils showed a wcll-dcfincd pcak of locomotor activity during scvcral hours of scotophase. In thc daytime the 
bcctles were relatively inactive. These rhythms appears to be of an endogenous origin. .Clearly cxprcssed pcriods of high and low 
activity wcrc not observed in fccding of thc beetles. Thc fcmale beetles spent rclatively more time on fccding than thc malc 
bcetlcs did. 
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Introduction 

The large pine weevil, Hylobius abietis L. is one of 
the most destructive forest insect pests in many parts of 
Europe where clear-cutting and reforestation by planting 
is practised (Heritage et al., 1989; Wilson and Day, 1994). 
Active spring movement of weevils starts generally in 
the second half of May when temperatures are around 
18°C (Christiansen and Bakke, 1968; Lingstrom, 1982). 
Usually in Northern European conditions mass flight 
occurs from the middle of May till the second half of 
June (Eidmann, 1974; Solbreck and Gyldberg, 1979; Le- 
kander et al., 1985). At this time weevils concentrate by 
olfaction to fresh clear cut areas where they are looking 
for maturation feeding on the cambial layers of young 
conifer tree stems and shoots and for oviposition on the 
roots of the stumps in recently felled conifer trees or in 
the logging slash mixed with soil and ground litter (Nord- 
lander, 1987; Nordenhem and Eidmann, 199 1 ; Nordlan- 
der, 199 1 ; Zumr and Stary, 1993; Wilson and Day, 1995). 

To apply a successful pest-management strategy, 
sound knowledge is required concerning the ecology 
and behaviour of the large pine weevil. A number of 
works has been published on the seasonal activities of 
H. abietis, for example, on seasonal migrations (Norden- 
hem, 1989; Zumr and Stary, 1993; Zumr and Stary, 1994; 
Leather et al., 1995) and on oviposition (Lekander et al., 
1985). The adult feeding preferences and consumption 
rates of H. abietis have been tested with three different 

host plants, Pinus sylvestris, Picea abies and Fraxinzls 
excelsior (Leather et al., 1995), however, no investiga- 
tions on the die1 rhythm of feeding and locomotion have 
been reported earlier. Better knowledge about these acti- 
vity patterns and how they are influenced by environ- 
mental factors may be of practical value, e. g. in connec- 
tion with the development of silvicultural methods aim- 
ing at reducing pine weevil damage on planted conifer 
seedlings. The objective of the current work was to ob- 
tain new information on the die1 periodicity of the loco- 
motor and feeding activities in the large pine weevil. This 
research is a prerequisite for future electrophysiological 
and behavioural studies on the olfactory orientation me- 
chanisms and tactics in this weevil species. 

Material and methods 

In late May 1996, H, abietis adults were collected 
from an area in South Estonia which had been clear-cut 
for mixed conifers a few months before. The weevils 
were stored in glass boxes with moistened filter paper 
and placed in a dark room at +lo0 C for 1-2 days. Pine 
twigs were provided as food. 

The weevils to be used in the experiments were mov- 
ed under the cover of small Petri dishes (height 5 mm, i. 
d. 42 mm) mounted at the height of 2 mm from the surface 
of 30x40 c n  transparent plexiglass plate in order to 
guarantee air circulation between the chambers and the 
room. Fresh pine twigs (42x5 mm) were provided as food. 
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The plate was placed in a lxlx1.5 n~ box made of black 
cardboard, in order to prevent influence of outdoor light 
and visual cues. Prior to the experiments the beetles were 
adjusted to experiment conditions (temperature 20.t1° C, 
RH=57 %) in a period of 4 h. The activities ~f the beetles 
(females and males) were videorecorded continuously lo-' 

within 24 hours over two periods, on May 22-23 and on 
May 29-30, 1996, for females and males respectively. Light 

m 
intensity of 2100 lux was used to simulate daylight con- ; - 

1 ditions. The low intensity (20 lux) illumination of the 2 - 

background simulated nocturnal conditions for the test 
beetles, while providing a sharp silhouette of the beetles 
on TV screen. Experimental dark periods from 5 to 7 hours 
more or less coincided with natural dark period at this 
geographical latitude. Due to the using of daylight lamps 
of low production of warmth the temperature and humidity 
in the experimental chambers remained constant. The start 
and end of the feeding and locomotor activities were de- 
termined visually on TV screen later. A t-test was used (P- 
levels were calculated) to evaluate differences between Time ( h o u r s )  

the mean activities (minih). 

Results and discussion 

Locoinotor activitj) 

The die1 locomotor activity of male and female 
beetles was in principle similar. The beetles of both sexes 
showed a well-defined peak of the activity during seve- 
ral hours of scotophase. At noon the beetles were re- 
latively inactive (Fig. IA, B). Walking activity of both 
females and males increased prior to the scotophase and 
decreased a few hours after the end of scotophase 
which allows us to presume that changes in the activity 
of the weevils were not determined by external factors 
such as light intensity, room temperature or relative humi- 
dity. Obviously, the die1 periodicity in locomotor activity 
of the large pine weevil is of endogenous origin. Eidmann 
(1974) has also reported that pine weevils have low loco- 
motor activity during midday. In the field the beetles fly 
mainly in the afternoon and evening 

The male beetles were more active than females, i. 
e. the activity measured for males on average was 14.7 
minlh as compared to 1 1.9 minlh for females. In accord- 
ance with t-test the difference was statistically signifi- 
cant (P=0.0105). 

Feeding ~ c t i v i t y  

The average feeding activity of the beetles varied 
between 5.5 to 18.4 minlh in females and 3.5 to 9.9 mini 

Fig. 1. Diel locomotor activity (n~inih) of fernale (A) and male 
(B) pine weevils Hylobilrs abietis. Vertical lines indicate 
standard errors. Horizontal white and black bars indicates the 
experimental light and dark periods, respectively 

11 in males (Fig. 2A, B), however in ~xos t  cases the differ- 
ences were statistically not significant (P>0.05). Al- 
though a certain rise in the activity was observed during 
several hours in the evening and early at night in both 
sexes, the differences of the average feeding activities 
were statistically significant only in the case of male 
beetles (P<0.05). In contrast to male beetles, the level of 
the activity of female beetles was relatively low during 
the period of 6 a.m. to 6 p.m. (during this period seven 
smallest values of the average activities of one hour were 
recorded), however, only at noon the difference was 
significant. As there seems to be no connection between 
the level of the activity of the beetles and light intensity, 
it is presumed, that the periodicity of the activity is of 
endogenous origin. 

When the average feeding activities of females and 
males were compared, it became evident, that the female 
beetles spent relatively more time on feeding than the 
male beetles did, 10,2 and 7,2 minih (P=0.0003), respect- 
ively. The females which emerged and started feeding in 
autumn before hibernation need additional feeding also 
in spring for their complete maturation. However, phy- 
siological tests have shown that maturation of female's 
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Time (hours) 

Fig. 2. Die l  f eed ing  act ivi ty  (min ih )  o f  f e m a l e  (A) a n d  m a l e  
(B)  p i n e  w e e v i l s  Hylobius abietis. Vert ical  l ines  i n d i c a t e  
s tandard errors .  Horizontal  whi te  a n d  black ba r s  indicate  the  
experimentz! light a n d  da rk  per iods,  respect ively 

generative organs depends mainly on fat body reserves 
(reviewed by Eidrxann, 1974). 

Conclusions 

The large pine weevils showed a well-defined peak 
of locomotor activity during several hours of scoto- 
phase. In the daytime the beetles were relatively inact- 
ive. These rhythms appear to be of an endogenous ori- 
gin. Significant peak activity periods were not observed 
in feeding of the beetles. The female beetles spent relativ- 
ely more time on feeding than the male beetles did. 
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CYTOYHAH AHHAMHKA AKTHBHOCTH IIHTAHFM H JIOKOMOqHH l;OJIbUIOl?O 
COCHOBOI'O CJIOHHKA, HYLOBIUS ABIETIS 

B n a 6 0 p a ~ o p ~ b l x  y c n o e M u x  h l e r o n o M  ~ e n p e p b r ~ ~ o i r  ~ c m e o 3 a n ~ c ~  B T e q e H M e  OT o n H o r o  no n B y x  C ~ T O K  M ~ Y ~ ~ J I M  

CYTOqHYH) aKTMBHOCTb JIOKOMOUMM M nMTaHMR 6 0 ~ 1 b ~ 1 0 i - 0  COCHOBOI'O CJtOHMKa, Hylobius abietis. ~ ~ T K O  E 4 b t p a X e ~ ~ b l G  nMK 

J I O K O M O T O P H O ~  aKTMBHOCTM X y K O R  o6oux nOJlOB PerMCTpMpOBaJIM B T e q e H M e  HeCKOJlbKMX q a C O B  C K O T O @ ~ ~ I .  B H ~ M  X y K M  

6 b m M  OTHOCMTWrbHO HeaKTMBHbI. ~ ~ ~ ~ I I o ~ o I ' ~ ~ T c X ,  q T O  3TM C Y O q H b l e  PMTMbl aKTMBHOCTM REJIIIH)TCR 3HJIORHHblMM. B RMTPHMM 

X y K O B  IlCHO B b I p a X e H H b I e  I lepMOnb1 B ~ I C O K O ~  M H M ~ K O ~  aKTMBHOCTM H e  ~ a 6 n r o n m ~ c b .  CpenHZ? C p O q H a R  aKTMBHOCTb nMTaHMIl 

CaMOK 6 b m a  C y l u e C T B e H H O  BblUIe, s e M  y CaMUOB. 

Knlo~esa~e  cnosa: Hylobius abietis, Curculionidae, Cok?optera, J t o K o M o T o p H a R  ~ K T M B H O C T ~ ,  ~ K T M B H O C T ~  n M T a H M 2 ,  

C,WOqHaR IlMHBMUKB. 
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