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ABSTRACT 

Five categories of damage caused by unsuccessful attack by the white 

pine weevil, Pissodes strobi (Peck), on eastern white pine, Pinus strobus 

L., are described. Of the trees with crooked terminals caused by the 

white pine weevil, 1/3 of the plantation trees and 1/2 of those planted in 

logging roads did not produce weevils. Some unsuccessful attacks did not 

kill the leader, but caused enough damage to reduce terminal shoot 

elongation and permit a lateral shoot to assume the terminal position. 
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UNSUCCESSFUL ATTACKS BY THE WHITE 

PINE WEEVIL IN VIRGINIA 

by 

H. M. Kulman and D. M. Harman 11 

INTRODUCTION 

The white pine weevil, Pissodes strobi (Peck), is the most important 

insect pest of eastern white pine, Pinus strobus L., throughout its natural 

range in the United States. The weevil has been studied extensively in the 

Northeast, Lake States, and adjacent areas in Canada (Belyea and Sullivan 

1956). But studies have not been conducted in the southern mountain area 

of the white pine range. Most forest entomologists in the southern mountains 

do not feel that the white pine weevil is a major pest, as it is in the 

North. However, the recent increase in white-pine planting in the southern 

mountains has prompted a study of the weevil in this region. 

Studies on ecology and natural control of the weevil were started in 

1963 at Virginia Polytechnic Institute, and in 1964 the Southeastern Forest 

Experiment Station joined the project as cooperator. The first effort 

was to compare habits of the weevil in Virginia to published information on 

the weevil in other areas. The most conspicuous characteristic of damaged 

stands in the southern mountains, that was almost absent from literature 

from other areas, was the high frequency of unsuccessful weevil attack. 

Although unsuccessful attacks by the weevil are briefly mentioned in 

11 Assistant Professor, Department of Entomology and Department of Forestry 
and Wildlife, and Research Assistant, Department of Entomology, Virginia 
Polytechnic Institute. The project is partly supported by the U.S. 
Forest Service, Southeastern Forest Experiment Station, Asheville, North 
Carolina. 



- 4 -

literature from northern United States and southern Canada (MacAloney 

1930), no quantitative data are presented and no statements are made 

relative to its significance in the maintenance of weevil populations 

under regular plantation conditions. Recent Canadian studies give 

detailed descriptions of weevil larvae being drowned in resin in trees 

growing in shade (Sullivan 1961). 

The purpose of this report is to describe and categorize the nature 

of the unsuccessful attacks, and to present preliminary data on its 

frequency. These data are largely observational. The results of 

experimental studies and a detailed survey of unsuccessful weevil attacks 

from North Carolina to New York will be presented later. 

DESCRIPTION OF UNSUCCESSFUL ATTACKS 

In this study, a successful weevil attack is defined as one in which 

an infested white pine leader produces at least one new weevil. An 

unsuccessful attack is defined as one in which the infested leader does 

not produce new weevils. Adult feeding is classed as unsuccessful attack 

even when there is no evidence that oviposition occurred. An unsuccessful 

attack may or may not kill the leader. The categories of weevil attack 

used in this study were: 

A successful attack 

B unsuccessful attack, terminal shoot dead (Figure 1) 

C unsuccessful attack, terminal shoot alive but so badly damaged 

that a lateral shoot has assumed the terminal position (Figure 

2) 

D -- unsuccessful attack, terminal shoot alive but conspicuous 

reduction in terminal shoot elongation in the year of weevil 

damage (Figure 3) 



Fig. 1. ~. Terminal shoot was killed 
but new weevils were not produced 

Fig. 3. ~. Elongation of terminal 
shoot conspicuously reduced 
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Figo 2. Q. Terminal shoot elongation 
sufficiently reduced to permit a 
lateral shoot to assume the terminal 
position 

Fig. 4 • .§. Shoot damaged but no 
conspicuous reduction in shoot 
elongation 
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E -- unsuccessful attack, terminal shoot alive but conspicuously 

damaged (Figure 4) 

F -- unsuccessful attack, terminal shoot alive but with minor 

feeding scars 

G -- trees not attacked 

The phenomenon of unsuccessful attack was first observed in 1963 

near Radford, Virginia. Twenty trees being fed on by the weevil were 

marked in the spring of 1964. Examinations in the fall of 1964 revealed 

that 12 trees were attacked successfully ~); and 3 trees fell in 

unsuccessful attack category ~; 2 trees in f; and 3 in !· Four hundred 

trees were marked in the spring of 1965 to provide a larger source of 

data for associating observed damage with weevil activity. 

Weevil larvae drowned in resin were frequently found in detailed 

examinations of the damaged leaders in categories !, ~' f, ~' and !· 

Damage to some leaders, especially in categories ~and!, may have been 

caused only by adult feeding. Damage category .£:, light feeding, is only 

of minor importance and was not considered in quantitative studies. 

Deformity of white pine leaders caused by other insects, whipping, 

and other causes was easily distinguished from weevil-caused deformations 

by the absence of feeding holes characteristic of weevils. Feeding damage 

by other weevils could not be confused with R· strobi feeding, since the 

observed damage was restricted to terminals and laterals competing for 

terminal position. 

FREQUENCY OF UNSUCCESSFUL ATTACKS 

To determine the frequency of unsuccessful attacks, counts were 

made of damaged terminals in the various damage categories. Most of the 
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data were taken in the fall of 1964 on damage that occurred in the spring 

of 1963 on 1962 shoots, and in 1964 on 1963 terminal shoots. Since less 

than 1% of the trees were damaged 2 years in succession, the data for 1963 

and 1964 were combined. 

Because of the large variation between and within stands, stands 

were arbitrarily defined as a group of 100 or more trees that (1) were 

not separated by major barriers, (2) were approximately the same age, 

(3) did not vary more than 3 1 in height, (4) had an approximately equal 

association with overstory and/or competing trees, and (5) had the same 

aspect. In a few instances, stands with less than 100 trees were accepted 0 

Although several categories of stands were examined, there is only 

enough data at this time to present the material for plantations and white 

pine planted in logging roads within hardwood stands. As shown in Table 

1, the variation between stands is so large that comparisons are difficult. 

However, weevil damage that did not result in the production of new 

weevils frequently accounted for 1/2 or more of the damage. This general 

relationship appears to apply equally to heavily infested stands (6 and 7) 

as well as to lightly infested stands (9 and 10). 

The importance of unsuccessful weevil attacks to tree form is best 

demonstrated by considering the crooked terminals by themselves (Table 2). 

More than 1/2 of the crooked terminals on white pine trees planted in 

logging roads were caused by unsuccessful weevil attack. In plantations, 

about 1/3 were caused by unsuccessful weevil attack. 

These data establish that several intensities of damage are caused 

by the white pine weevil. Since new weevils were not produced in 1/3 or 
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more of the crooked trees classified as "weeviled" in this study, it is 

imperative that weeviled leaders be categorized in relation to the 

production of weevils in any biological evaluation of weevil populations. 

Weevil damage is not a direct indication of the production of new weevils. 
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Table 1. Percentage of leaders damaged by the white pine weevil in 1963 and 1964. 

Crooked Tree Caused by Weevil Damage 
Dead Leader Live Leader 

Weevils produced 
(!) 

Weevils not Weevils not 
produced~) produced(.£) 

Total 
(!) ~) (.£) 

Other Weevil Damage 
Leader 

elongation 
reduced(Q) 

Heavy 
leader 

damage@) 

White Pine Planted in Logging Roads 

16.7 13.9 4.6 34.3 0.9 3.7 

12.5 21.1 0.8 34.4 1.6 3.9 

12.3 13.1 0.8 26.2 2.5 3.3 

10.7 6.7 6.7 24.1 1.3 6.7 

7.3 8.7 1.5 17.5 1.5 4.4 

White Pine Plantations 

36.0 18.9 0.9 55.8 2.7 14.4 

48.8 3.3 9.9 62.0 3.3 7.4 

20.4 2.7 3.5 26.6 7.1 11.5 

4.3 3.7 0.4 8.4 1.3 1.6 

9.4 2.0 0.7 12.1 1.4 1.1 

Total 
(Q)@) 

4.6 

5.5 

5.8 

8.0 

5.9 

17 .1 

10.7 

18.6 

2.9 

2.5 

Leaders 
not 

damaged 
(£) (Q) 

61.1 

60.1 

68.0 

67.9 

76.6 

27.1 

27.3 

54.8 

88.7 

85.4 

Total 
number 
of trees 
examined 

108 

128 

122 

75 

137 t-' 
0 

111 

121 

113 

540 

545 
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Table 2. Percentage of crooked leaders caused by 3 categories 
of white pine weevil damage in 1963 and 1964. 

Total 
Dead Leaders Live Leaders number 

Weevils produced Weevils not Weevils not crooked 
(A) produced (li) produced (Q) leaders 

White Pine Planted in Logging Roads 

45.9 40.6 13 .5 37 

36.4 61.3 2.3 44 

46.9 50.0 3.1 32 

42.1 26.3 31. 6 19 

43.5 47.8 8.7 23 

White Pine Plantations 

64.5 33.9 1.6 62 

78.7 5.3 16.0 75 

76.7 10.0 13 .3 30 

51.1 44.4 4.5 45 

77 .3 16.7 6.0 66 

of 
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