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M ajor Insect P est s in North Dakota S he lte rbelts : 
A bundance and Distribution by Climat and Ho t Age 

Patr i ck C. Kennedy and Lo uis F. Wil son 

Introduction 

Shelt erbel ts consist of one or more rows of li v i ng 

t rees and shrubs whose funct ion is to reduce w ind ve­

locity, ev aporat ion, and wind erosion . They a lso p rot ect 

crops, cont rol snowdrifting, and furnish cove r and food 

for wildl ife . More recen tl y they have been pla nted for 

highway bea ut ificati on and sh ade fo r rest areas. 

N o rth Dakota leads the other G reat Plai ns Sta tes 

in the number of trees (over 276,433,000) an d acres 

(o ve r 329,800) planted . Tree planting effo rts were stepped 

up from 191 6 to 1933; and be tw een 1935 and 1942 
a v ery in te nsive shel terbelt planting program was carri ed 

out under the Prai rie States Fo rest ry Proiect. Large-scale 

p lanting has co nti nued today in N or th Dakota, wit h about 

8,000 acres p lan ted annu al ly . 

Insect i nvesti ga tions in Great Plains shelterbelts were 

begun abo ut the same time as the Prai ri e States Fores try 

Proj ect. M ost inv estigations have been concerned w ith 

cataloging she lt e rbe lt pests or describ i ng their damag e~ 
Wilson (1962) conducted an extensiv e survey of the forest 

insects and d iseases in the Northern Great Plai ns, and 

discu ssed the kinds of pests and their damage in east ern 

North Dako ta shel terb elts . Ewan 3 compiled a l is t o f 119 
po tentially impo rt a nt insect species found in G re at Plains 

sh el terbe lts. 

A more inte nsi v e study, reported her e, was carr ied 

out from 1963 to 1965 to fin d out w hich insects were 

currently or potentially im portant to Nor th Dakota she lter­

bel ts, and to d eterm ine if thei r d ist r ibut io n and abu nda nce 

were in fl uenced by cl imat e and ho st age. 

Methods 

The study was conducted du ring the summers of 1963 
to 1965. In 1963, 107 multirow sh elterb elts were sel ected 

in three age classes and six cli matic zo nes throughout 

2Munn and Stoecke l er 1946; Munro 1939; Read 
1964; WilBon 1961, 1962; Wygant 1938. 

3Ewan, H. G. The rwrthern Grea t PUlins~ a prob­
lem se l ection. 1962. (Typewri t ten r epor t , Lake 
State Fores t Exp . St a. , on fi le at North Central 
For es t Exp. Sta . , St . Paul , Minn . ) 

N orth Dako ta (f ig s. I, 2). Concur rent ly, insect and dam­

age data we re co llected . The same be lts we re revi sited 

and intensively sampled for insect s and damage in 1964. 
Sel ected belt s were visited a third time in 1965 to collect 

and identify i nsect s whose damage had been classified 

as unknow n the p revio us year . 

Climatic Zones 

Long-term rainfall and temp erature data were used 

to par ti tion N o rth Dakota i nto climati c zones befo re field 

data were collected . January temp eratures av erage _2° F. 

in th e northea st and 14° F. in the southwest. The averag e 

precip i tat ion during the wa rm season varies f rom slightly 

more than 16 in~he s in the southeast to less than 10 

inch es in the no rt hwest (Bave ndick 1941). The Janu ary 

iso therm at 6° F. wa s sel ected because i t co nvenient ly 

bisected the State from northwest to sou theast. Isohye ts 

at 12 inches and 14 inches likewise div ided the Sta te into 

thi rds . The Sta te wa s thus div ided into six zo nes wi th 

the follOWing ch aract er isti cs : (1) co ld, m o ist; 1:21 warm , 

moist; (3) co ld, dry; (4) warm, d ,- y ; (5) co ld , ve ry d ry; 

and (6) war m, very dry (fig. II. At lea st 17 be lts we re 

selected in each clima ti c zone; zones 4 a nd 6 had 19 

and 20 belts, respectively. 

Shel terbel t Age 

Samp le she lterbe lts ra nged i n age from 5 to over 

50 years. Microc l imati c differe nce s in differen t-aged be lts 

shou ld affect i nsect distributio n and abundance. Three 

age classe s-I , 5-15 years; II, 16-25 years; and III, 26 
years or ol der-were studied. At least seven shelter­

belts per zone were examined in age cl asses I and II, 

but only thr ee belt s in age cl ass III w ere exami ned per 

zone becau se of a shortage of suita bl e belts . 

Insect Prevalence 

A p revalence index was devised to compare the re la­

tive numbers of anyone sp eci e s of insect from place 

to place, and to compa re at least roug hly the sign i f icance 

or im pact of one insect population of the some or dif­

fe rent speci es on o ne or more ho sts. Host dam age data 
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Figure 1. --Division of the St ate of North Dakota int o cZimatic zones . 
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Fi gure 2.--Location of t he 107 sheZterbeZt examined in t he study . 
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rather th an actual in sect numbers were almost always 

used in the index. Some insects, such as bo rers, were 

difficu lt to observe direct ly. O thers, such as defoli ators, 

were present in th e feed ing stages for only a re lative ly 

short period and thus impossibl e to observe conti nuously. 

Representa tive insects were coll ected as needed to deter­

mine the cause of damag e. 

An est imate of the deg ree of damage to the individual 

host tree or shru b and the pe rcentage of hosts infested 

were combined to calculate the preva lence index for 

each insect in each be lt. First, four degrees of damage 

were recognizedon indiv idual treec;.: 

Damage to 
Host Symptom individual host 

(numeri cal value) 

Tree unaffected, or i nsects and 0 

damage scarce and difficul t to 

detect. 

Insect or damage present but 

less than 5 percent defoliation; 

leaves affected, or twig tips 

affected. 

Noticeable damage but less than 2 

one-fourth of the tree crown 

affected. 

More than one-fourth of the crown 4 

affected, or any evidence of a 

primary bor i ng insect in the 

trunk or large branches. 


Second, the numerical value of the individual host was 

multipl ied by the percentage of hosts so affected. For 

example, suppose 10 green ash trees were inspected for 

the fall cankerworm; 2 had suffe red a trace of defoliation, 

1 suffered heavy defoliation, and the other 7 were appar­

ently free from damage. The prevalence index for the 

fall cankerworm on green ash in this belt would be: 

Damage to Trees Numerical value 
individual host affected X percent 

(numerlcal value) (percent) 
o (unaffected) 70 o 

1 (trace) 20 20 

2 (l ight-moderate) o o 

4 (heavy) 10 40 


Prevalence index = 60 

In this manner, pr eva lence Indices were calculated 

for each insect on each host In each be lt. In addition, 

mean prevalence Indices were calcu lated from be lt ind ices 

for each insect by climatic zone, the entire State, and 

host age class. Each index has a ra nge from 0 (no trees 

or belts affected) to 400 (all trees or belts heavy). 

Sampling 

In 1963, 16 to 36 systematically selected trees were 

examined per belt. In 1964, sampl ing was done i n Ju ne 

and ear ly July for early-season insects, and mid-Ju ly to 

la te August for late-season insects. All bel ts were sampled 

once; al l but five were sampled twice. At least' 2 sys­

temat ical ly sel ected trees or shrubs of each species were 

exami ned in each be lt unless the species was very scarce. 

Abundance and Distribution 

Over 30 species of insects and mites were collected 

from 23 species of trees and shrubs. The hosts are listed 

in table ,. The 16 most frequently encountered species 

(or species groups) of insects listed in table 2, were col ­

lected from seven of the top eight hosts listed in table 1. 

No insects were found during this study on Russian-olive, 

however, which was the fifth most prevalent tree. 

Abundance and distribution of the most important 

pests are discussed below in order of their prevalence. 

Statewide and local infestation levels (In terms of light, 

moderate, heavy) are suggested for some of them be­

cause prevalence indices alone are difficu lt to compare 

directly between Insect species. Potentially destructive 

insects collected but not l isted in the tables are briefly 

discussed also. 

Carcgana blister beetle 

Adult carogano blister beetles defoliate Siberian pea­

shrub (caragana) and occasiona lly other hosts in early 

summer (fig. 3) . The Statewide prevalence index of 144, 

based on adult beetle defol iati on measured after or late 

Fi gure 3. --Caragana bli t er beetle adults 
feeding on the leaves and seedpods of 
Siberian peashrub. (FS 500803) 



in th e feed ing period, WaS the hi ghest found fo r any 

shelt erbe lt insect encountered (table 2). This su gges ts 

a mod erate Statewide infestation. Some individual be lts 

we re heavily attacked, and several sh rub s in them were 

comp letely defoliated. A small amount of the defo liation 

migh t have been caused by the Nuttall blister bee tl e 

(Lytta nu tta ll i i Say). which also occurs on caroga no, but 

th is insect was not encou ntered duri ng th e stud y . 

( oragana blister beetles were present in at least 41 

out of 56 bel ts containi ng Siberian peashrub, and in all 

cl imatic zo nes (fi g. 4). The in sect was notab ly preva lent 

in the th ree southern cli mat ic zones (2, 4, 6), and was 

pa rticularly abundant throughout the warm, ve ry dry zone 

6 (table 3). A ll age classes were attacked, bu t in general 

the cl oss I sh rubs susta ined slig htly more injury in most 

cl imatic zones (table 4). 

Tab l e 1.--Number of she l terbelts cont ain in g various t ree an d shrub species by climatic zones 
(Basis: 107 North Dakota shelterbelts , 1963 -65 ) 

by cl imatic zo nes 
Tree an d sh rub species 

- Nu mber of shel terbelts -

Green as h (Fraxinus pennsy lvanica Mar sh. ) 

American elm (UZmus americana L.) 

Si be rian elm (Ulmus pwni2.a L.) 

Sib.erian peashr ub (C agana arborescen Lamarck) 

Russian -ol ive (EZaeagnus a,vl{Ju s t ' f oUa L.) 

Boxelder (Aaer negundo L. ) 

Eas tern cottonwood 1 (Populus de l toides Bar tr.) 

Am eri can plum (Prurrn amer'icana ~larsh.) 

Tatar i an honeysuckl e (Loniaera tatarica L.) 

Juni pers 2 (Juniperus spp.) 

Common cho kec herry (Ppunus vi rginiana L.) 

Spruce3 (Picea sp p.) 

Ponderosa pine (Pinus ponderosa Laws.) 

Willow (Salix spp.) 

Common l ilac (Syringa vU lgaris L. ) 

Hackberry (Celtis ocai dentali L.) 

Buc kthorn (Rhamnus sp.) 

Sil ve r buffa loberry (Shepherdia argentea (Pursh) Nu tt.) 

Pin che rry (Prunus pensyl ani ca L. f.) 

Sand cherry (Prunus pwniZa L.) 

Cotoneaster (Cot oneas ter sp. ) 

Bur oak (Quercus macrocarpa Michx.) 

Ap pl e (Malus spp. ) 

14 

15 

8 

7 

10 

11 

10 

3 

2 

6 

4 

2 

2 

4 

3 

o 

o 

o 

o 

o 

o 

o 

13 

13 

12 

4 

10 

4 

5 

8 

3 

3 

o 

o 

4 

4 

o 

o 

o 

o 

o 

o 

o 

Ip robably ncludes a f ew Pl ain s cottonwoods Popu Zus sargent ii Dode. 
2Probabl y ncludes Juniperus v i rginiana L. and Juniperus scopu Zorum Sargen t. 
3P robably nc ludes Picea gZauca (Moench) Vo ss and Picea pungens En gelmann. 
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8 
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4 

2 

3 

2 
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o 
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16 

13 

13 

9 

12 

7 
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4 

5 

4 

3 

o 
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11 

9 

5 

11 

3 

10 

7 

4 

3 

2 

2 

2 

2 

o 

o 

o 

o 

o 
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o 

o 

12 

9 

12 

15 

6 

4 

4 

3 

6 

4 

o 

2 

o 

2 

o 

o 

o 

o 

All 
zones 

79 

68 

57 

56 

50 

44 

43 

29 

22 

20 

16 

14 

14 

12 

9 

6 

4 

3 



Table 2.--Mean St atewi de prevalence indi ces f or the 16 most fr equently encountered pes t species and 
their maj or host s in 107 Nor th Dakota shelterbel t s i n 1964 

Mea n 
Insects and mites Hos ts preva l ence 

index 

Caragana bl is t er bee t le (Epi cauta subgZabra (Fal l)) Siberi an peash rub 144 

Wool ly elm aphid (Eri080ma amerioanum (Ri ley )) American el m 91 

Boxel der t wig bo rer ( Proteote~as wiZZingana (Kear fott) ) bo xe l der 74 

Poplar peti ol e gall aph i d (Pemphigus popuLi transvep us Riley) ea stern cottonwood 73 

Fall can kerworm (ALsophiZa p~met~ia (Harr is) ) boxel der, Ame r ican elm, 
green ash, and Si berian el m 

62 

Spur-throa t ed grasshoppers (Me ZanopZus spp. ) Siberian peash r ub, ho neys uc kle 31 

Elm leaf gall mite (Aoeria uZmi Garman) Ameri can el m 20 

Erineum pocket mite (Aoe~ia negundi Hodgki ss) boxelder 19 

Fall webwo rm (Hyphantria cunea (Drury )) America~ plum, cho kecherry 12 

Cloudy -w i nged cot tonwood ap his ( Chaitopho~us popuZiooLa (Thomas )) eastern cottonwood 7 

Po plar vagabond ap hi d (MopdwiZkoja vagabunda (Wals h)) eas tern cottonwood 7 

El m sawfly (Cimbex americana Leac h) Ameri can el m, Siberian el m 6 

Boxe lder ap hid ( Pe~iphyZZus negundinis (Thomas)) boxe1der 6 

Le af cutter bees (Megachi Le spp .) green ash 6 

Green ash leaf mite (Aceria chondriphora Ke ifer) green ash 2 

Lea f -curl as h ap hi d (ProciphiZus f~axinifoZii (Riley)) green ash 2 

12" 14" 

12" 14" 
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Figure 4.-­

Dist ribution of 

the oa~agarta 

bUster beetle 

on Sibe~ian 

peashrub in 

No~th Dakota. 

Bkr.ok oi~c Zes 

~epresent 

inf ested 

sheZterbe Zts; 

white circZes, 

uni nfes t ed. 



Table 3.--Mean prevalence index by climatic zones for the five most frequently encountered shelterbelt 
insects in North Dakota during 1964 (all host age classes are combined) 

Mean prevalence index 
by climatic zones 

Insect Hos t Cold, 1IIarm, ICold, IWarm, I Co ld, I Warm, 
mo ist moist dr) very dry very dry dr1(1) (2) (3 (4 (5) (6) 

Caragana blister beetle Siberi an peashrub 82 156 89 174 57 243 

Woolly el m aphid Am erican elm 84 llO 76 73 139 79 

Boxelder twig borer boxelder 71 llO 73 71 82 31 

Poplar petiole gall aphid eastern cottonwood 47 131 61 72 70 27 

Fall cankerworm boxelder 107 27 113 32 126 102 

American elm 176 34 75 47 82 14 

green ash 114 18 62 15 67 51 

Siberian elm 76 10 62 27 58 7 

All cankerworm hosts combined 124 22 76 29 88 34 

Table 4.--Mean prevalence index by shelterbelt age classes and climatic 
most common i nsec t s i n Nor t h Dakota shelterbelts in 1964 

zones for the five 

Insect 

and 


shelterbelt 

age class 


Caragana olister beetle 
I (5-15 years) 
II (16-25 years) 
II I (26 years and ol der) 

Wool ly elm aphid 
I 
II 
II I 

Boxelder twig borer 
I 

I I 

III 

Popl ar petiole gall aphi d 
I 

I I 

II I 

Fa ll cankerworm (all hosts) 

I I 

III 


Mea n prevalence i ndex by climatic zones 

All 
zones 

58 242 154 165 64 253 165 
114 71 38 217 35 24 1 111 
58 150 108 200 144 

98 110 54 51 149 85 92 
77 97 85 104 119 80 89 
83 167 75 109 50 95 

71 67 79 75 132 9 79 
71 125 77 70 53 108 77 

58 58 54 0 44 

26 146 35 117 0 62 
48 81 70 83 72 54 64 
83 197 91 0 108 133 109 

11 0 29 24 17 52 18 38 
135 19 69 67 97 83 84 
111 0 167 24 165 0 83 



Woolly elm aphid 

Colon ies of woolly elm aphids cause the leaves to 

cur l (fig. 5) and perhaps cause early leaf-fall from Ameri­

can elm-this Insect's o nly known host. The Statewide 

prevalence index in 1964 was 91 based on the amount 

of leaf-curl (table 2)- heavier than the 1960 findings (Wil­

son 1962). As leaf-curl was not as severe as defoliation 

in 1964, the Statewide infestation was considered light. 

Individual trees in certain bel ts were heaVi ly attacked and 

may have been weakened. 

Woolly elm aphid damage was observed in 66 out 

of 68 belts containing American elm. It was well repre­

sented in all climatic zones (fig. 6), but somewhat more 

prevalen t in zones 2 and 5 (table 3). Al l age classes 

were attacked about equally, but there was considerable 

Inconsistency by individual zones (table 4) . 

Figu:t'e 5 . --WooU y e lm aphids and damage to 

Ameriaan e lm leaf. Note the "lady bird 

beetle (Coleoptera-Coaainellidae ) feeding 

upon the aphids. (FS 500798) 

14"12" 

Piguroe 6.-­

Dis tribution of 

the woolly 

e lm aphid on 

Ameriaan elm 

~n Nort h Dakota . 

14" 
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Boxelder twig bo re r 

The larvae of this insect (fig. 7) destroy dormant leaf 

buds in earl y May, then burrow into and kill developing 

shoots in la te May (Peterson 1958, 1964). The swollen and 

injured shoots can be detected for most of th e su mmer. 

Statewide prevalence index for the boxe lder twig 

borer was 74, based on infested branch tips (table 2). 
Co nsideri ng that each larva destroys an enti re g rowing 

shoot, the Statewid e infestation was in)erpreted as ligh t 

to moderate. Only one belt had a preva lence index 

over 200. 

This bO(i ng insect was represented in 42 out of 44 

be lts containing boxelder, and in all climat ic zones; box­

elder was poorly represented in the southern half of the 

State, however (fig. 8). The warm, very dry climatic 

zone 6 had the two uninfested belts and showed the 

lowest prevalence index (table 3). Climatic zone 2 had 

a slightly higher than average prevalence index. Trees 

In age classes I and 1\ appeared to be in jured sligh tly 

more than those in age class III, but detect ing and est i­

mating the infestation on large trees was di fficult . 

Fi gure 7.--Boxelder twig borer larva and t unnel 
in young boxe lder shoot. (FS 500B05) 

14111211 

12" 14" 
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Figure B.-­

Distr ibution of 

the boxe Zder 

twig borer 

on boxelder in 

North Dakota. 



Poplar petiole gall aphid 

This insect makes a sing le globu lar gall on the leaf 

pet io les of trees in th e genus Popul us wh ich is repre­

sented primarily by eastern cot tonwood in North Dako la 

shelte rbel ts(fi g. 9) . Th e Statewide preva lence index for 

the insect was 73, based on galled cottonwood leaves. 

Consider ing the mi no r damage this insect causes, the 

Statewide infesta t ion was interpre ted as very li ght to 

li gh t. 

Both cotto nwood and the insect we re poo rly repre­

sented in the sou th ern por tion of the State (fi g. 10). A ll 

be lts were infested in th e warm, moist zone 2, w hich also 

had the highest preva lence i ndex (tabl e 3). In general, 

cl ass III trees were attacked slightl y more than th e young­

er trees, bu t this was incons istent by zon es (table 4). 

Figur e 9 . - - Poptal' petiole gaU 

aphid damage on cottomJOod 

l ea . (FS 518112) 

12" 14" 
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Figure 10. -­

Distl'ibution of 

the poplar 

petio l e gal l 

aphid on 

eastern 

cottonwood in 

North Dakota. 



Fall cankerworm 

The larvae of the fall cankerworm usual ly feed unti l 

mid-June in North Dakota. They are genera l-feeding da­

fol iators (fig. 11) on severa l kinds of shelterbe lt trees, 

but especially on boxelder, American elm, green ash, 

and Siberian elm. A few larvae were also collected from 

Siberian peashrub, easte rn cottonwood, and chokecherry. 

These may have been spuriou s insects. In one instance, 

cankerworm larvae started feedi ng on spruce needles af ter 

their norma l hosts were defoliated. 

The overall ?tatew ide prevalence index for the four 

primary hosts combined was 62, based on amou nt of de­

fol iat ion after the feeding period (tab le 2) . The State­

wide prevalence indices for individual hosts in orde r of 

preference were: boxelder 94, American e lm 75, green 

ash 67, and Siberian elm 37. Sibe ri an elm was somewhat 

less susceptible to attack than the others, even when the 

other hosts were present w ith Siberian elm. 

At leas 1 of the 4 species of t rees was represented 

in each o f the 107 shelterbelts exam ined, but only 53 

belts were infes(ed by the fall cankerworm (fig. 12). The 

prevalence index was high in the northern part of the 

Figure 11 . --FaZ Z cankerworm Zarvae feeding 

on American e Lm Zeaf. (FS 518111 ) 

12" 14" 

Figure 12.-­

Distribution of 

the fa Z Z cankerworm 

on bo::ce Zder, 

American e Zm, 

green ash, and 

Siberian elm 

in North Dakota. 

12" 14" 
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State (cli matic zones 1, 3, 5; table 3), particularly in the 

co ld, moist zone I. Only 27 percent of the sou thern 

be lts were Infes ted in contrast to 75 percent of the north­

ern belts. Age class II and III trees sustained heav ier 

attacks in most zones, and those in age class III susta ined 

the heavi est attacks in the northern zones (3, 5; table 4) . 

Grasshoppers 

Th e Statewi de preva lence index for grasshoppers was 

31, based on defoliation and debarking of Siberian pea­

shrub and Tatar lan honeysuckle (table 2) . A l though this 

index suggests a very l igh t infestation in 1964, most gra ss­

hopper damage occu rs late in the summer foll owing har­

vesting (Wilson 1961 ), and the study was near ly com­

pleted by then. O f 67 shelterbelts with Siberian pea­

shrub, honeysuckle, or both, 16 were attacked by grass­

hoppers. Ni ne of these were in the very dry w estern 

climat lc zones (5, 6 ) where sev eral had very high preva­

lence indices. In contrast, infested bel ts in the other 

zones were lightly attacked. Trees in age class I were 

the most heavily damaged. 

Although Siberi an peashrub and Tatarian honeysuckle 

w ere the only shrubs attacked by grassh oppers, most other 

species of t rees and sh rubs are susceptible to attack­

especial ly in dry years (Wygant 1938). In the past, young 

shelt erbelts conta in ing several species of trees and shrubs, 

includ ing ponderosa pine, have been completely denuded 

by grasshopper invasions (G eorge 1953, Munns and Stoeck­

eler 1946, Severin 1948). 

Other pests 

The other pests encou ntered in this study were not 

abundant or inj urious except in local areas. Of those 

li sted in tab le 2, on ly the fall webworm caused noticeable 

damage. It was coll ected in nine locotions, mostly in 

zone 4, o n American plu m and chokecherry. Scattered 

trees were attacked, but because all the belts with the 

insect were young (5 to 12 years old), a few trees were 

heavily defolia ted. Galls of the poplar vagabond aphid 

were abundan t on a few scattered cottonwood trees in 

10 belts throughou t the State. 

Other potent ially destruct iv e pests- not li sted in table 

2-which caused on ly a trace of damage were: hornworms 

(Sphinx spp.), ash borers, probably the carpenterworm 

(~xystus robiniae (Peck)), elm lace bug (Corythucha 

ulml 0.& 0.), mourning-cloak butterfly (N ymphali s antiopa 

(L. )), pi ne needle sca le (Ph enacaspis pinifoli oe (Fi tch)), 

and chrysomel ld beetles (species unknown). The horn­

worms were coll ected on ash, honeysuckl e, and co toneaster 

in zones 4 and 6. 

Discussion 

Six kinds of insects w ere inju riou s to six of the seven 

most prevalent species of trees and shrubs. In order 

of preva lence th ey were: ca ragana blis ter beetle, wooll y 

elm aphid, boxe lder twig bo rer, pop la r petiole gall aph id, 

fall cankerworm, and spur-throated grasshoppers. All 

except the fa ll cankerworm w ere also co nsidered the most 

i njurious insects in Northern Great Plains sh elterbelts 

in 1960 (Wi lson 1962). The fall ca nkerworm may have 

been more abundant then, too, than was reali zed. 

The six primary hosts attacked by these pests in order 

of fr equency of occurr ence were: green ash, Am erican 

elm, Siberian el m, Siberian peashrub, boxelder, and eastern 

cottonwood. Ru ss ian-olive also occu rred fr equently, but 

was almost entirely free from insects. Wilson (1962) found 

the same six hosts led the li st for pest injury in the North­

ern Great Plai ns, and that Russian-olive was unin jured 

also. Th e insect situatio n wil l pro bably beco me more 

ocut e because insect-su sceptible tree and shrub speci es 

are still bei ng planted extensively. Russian-olive is being 

planted less and less because of its short life expectancy, 

and its susceptibility to diseases. 

A few of the less f requently encou ntered trees and 

shrubs were also attacked by th e pr imary insects that are 

po l yphagus. Tatar ian honeysuckle was occasio nal ly In­

jured by grasshoppers; American p lum and chokecherry 

were infrequently attacked by the fall webworm. Othe r 

trees and sh rubs were rela tive ly free from insect attacks. 

The fall cankerworm was perhap s the most serious 

of the six pri mary insects because it damaged boxelder, 

American elm, green ash, and Si berian el m. No other 

insect injured so many hosts. Although it is capable of 

widespread and sev er e defoliation, wide population fluc­

tuations have kept damage from becomi ng excessiv e. 

The population was probably light in North Dakota shelter­

belts in 1960, and was moderate in this study du ring 

1963 and 1964. 

The next most serious problem insect s occurred on 

Si berian peashrub, particularly in the southwestern por­

tion of the State. These were the caroga no blister beetle 

and sp~r-throated grasshoppers. The larvae of bl iste r 

beetles prey on grasshopper eggs, which may partly ac­

count for their higher popula tions in southwestern North 

Dakota where grasshoppers were also abundan t. G rass­

hoppers were undoubtedly underrated in thi s stud y; they 

may be much more seri ous pests, especially in dry years. 

Adult blister beetles feed early and may part ia lly or 

completely defoliate Siberian peashrubs, wh il e grasshop­

pers feed late and may remove the rema ining foliage and 

much of the bark. Munns and Stoeckeler (1946) remarked 

that blister beetles were especially harmful when heavy 

grasshopper and blister beetle populations occu rred to­

gether in successive years. Although the bli ster bee tles 

usually attack iust ca ragana, grasshoppers attack all edge­

row species becau se th ese sh rubs are the f i rs t plants avail ­

ab le to them fo llOWing dep letion or harves ti ng of their 
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normal hosts (Wi lson 1961). Other insects occasiona lly 

attack caragana (Ke nnedy 1968) but none of them w ere 

important in 1964. 

The boxelder twig borer was perhaps th e next most 

impor tant pest. Abundant in some loca l it ies, it damag ed 

boxelder alo ng with the fall cankerworm, w hich preferred 

boxelder slightly ov er the o ther hosts. 

The w ool ly elm aphid was next most important be­

cause of its prevalence. It probably is less injurious 

than the defol iators and twig borer, becau se of it s leaf­

cu rli ng habits, although its attacks certainly weaken the 

tree. It cou ld be very important when abundant on Am er­

ican elms that are also heavily attacked by the fa ll can­

kerworm. The pop lar petiol e gall aphid was abundant 

on eastern cot tonwood, but it s presence in the pet iol e 

appears to cause lilli e damage. 

Records of all known and unclassified defolia t ion com­

bined suggested a rough trend of increasing injury from 

the eastern zones to the w estern zones in 1963. The 1964 

data which w ere more re liable, showed slight ly more in ­

jury in the western zones, but no differences in the cen­

tral and eastern zones. Blister beetle and grasshopper 

feedi ng con tri buted heavily to the trends. 

A l though ov era ll in sect inju ry in the no rth ern and 

sou thern zones did not di ffer, most in jury in the south 

was cau sed by the caragana bl is ter beetle; in the north 

by the fall canke rworm. These distribut ions sugg est dif ­

fer ent ial to lerance du e to climate. The damage cau sed 

by th e wool ly elm ap hid was more cosmopolitan. Injury 

from the boxelder twig borer and the poplar petiole gal l 

aphid was somewhat more common in the northern part 

of the State, but mainly because th ei r hosts were also 

better represented there. 

Th ere was li ttle con sistency among prevalence indices 

by age classes and climatic zones for any insect. In all 

instances age class III tre es were far too few to give re­

liable informat ion. The fall cankerworm appeared to be 

slightly more injurious to age class II trees. O ther de­

fol iators genera lly caused more In jury to age class I trees 

and shrubs. Blister beetles were sufficiently abundant 

in so me areas, however, to cause severe in jury to cara­

gana of all age and size classes. 

Be lts under 5 years old, w hich were nat examined 

in thi s study, shou ld be examined in the future because 

they are least to lerant to insect attacks. Low popu lotion 

levels of defoliato rs such as blister beetl es, grasshoppers, 

and large ca terpillars can easi ly destroy young trees 

and shrubs. Wilson (1962) reported heavy defol iation 

of 	caragana by blister beetles in a nursery. He also 

found you ng green ash trees completely stri pped by lar­

vae of the great as h sphinx (Sphinx chersis Hubner). 

The major insects discussed, except the pop lar petio le 

gall aphid, are potentia l ly destructive over broad regi on s 

of North Dakota. Def icient rai nfall, temperature extremes, 

desiccating winds, and unfavorable soil conditions stress 

shelterbelt trees, and cont ribute to their decline. Even 

low insect populations could hasten deterioration of trees 

under stress. 
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As our Nation grows, people expect and need more from their 

forests-more wood; more water, fish and w i ldlife; more recreation 

and natural beauty; more special forest products and forage. The 

Forest Service of the U. S. Department of Agriculture helps to 

fulfill these expectations and needs through three major activities: 

• 	 Conducting forest and range research at over 75 locations 

ranging from Puerto Rico to Alaska to Hawaii. 

• 	 Participating with all State forestry agencies in cooperative 

programs to protect, improve, and wisely use our Country's 

395 million acres of State, local, and private forest lands. 

• 	 Managing and protecting the 187-million acre National 

Forest System. 

The Forest Service does this by encouraging use of the new 

knowledge that research scientists develop; by setting an example 

in managing, under sustained yield, the National Forests and 

Gra sslands for mu l ti ple use purposes; and by cooperating with all 

States and with private citizens in their efforts to achieve better 

management, protection, and use of forest resources. 

Traditionally, Forest Service people have been active members 

of the communi t ies and towns in which they live and work. They 

st riv e to secure for all, continuous benefits from the Country's 

forest resources. 

For more than 60 years, the Forest Service has been serving 

the Nation as a leading natural resource conservation agency. 
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