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RODENT PROBLVHS ARD CONIROL IR AGROVFOREST SYSILHS
by

Lynwood A. Fiedler
#ildlife Biologist, Dunver Hildlife Research Cente
USDA, APHIS, ADC
Denver, Colorado, USA

Rodents are small, gnawing mamnals that belong to the order
Rodentia. There are almost 1,700 species, characterized, with fow
exceptions, by twc upper and two lower incisors (MNowak and Paradiso,
1683). Canine teeth or anterior premolars are absent, leaviag a space
(diastema) between the incisors and molars. Agroforest damage problems
result from the use of these incisors to cut, bite, or gnaw vegetation
or trees.

Huch variety exists within the order Rodentia. Size ranges from
very small (5-7 grams) to very large (mere than 50 kg) animals.
Habitats range from subterranean to arboreal, from swamps to desarts;
and distribution varies fram sea level to high mountains. Rodents are
grouped intc ore of three general types - squirrels (Sciuromorphia), rats
(Myomorpha), and others (Hystricomorpiia). The sciuromorphs can be
arboreal (tree squirrels), fossori:l, or terrestrial (ground squirrels)
as can the myomorphs--the rat-like group which includes all those
rodents that jesemble typical rats and mice. The third group includes
a mix of other rodent types, namely porcupines, mole rats, and cane
rats. Food habits also vary with some being mostly vegetarian
(herbivorous). mostly insect-eating (insectivorous), or a combination
of several food types (omnivorous).

Because of the variety of rodent habitats and habits and their
vworldyide distribution, there are few forested areas in the world in
which rodents are not a pest. Forests, nurseries, and plantation crops
are frequently damaged by one or wore rodent spegies. The following is
a summary of the agroforest rodent damage and control efforts used in
Africa, Asia, and Latin America.

TYPES OF AGROFOREST RODENT DAMAGE

Dimage can occur at any crop stage, from sced to the mature tree
or fruit. Specific susceptibility will depend on the trece and/or
rodent species present. A summary of reported rodent damage is given
in Table V.
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ﬁned consuaption. Seeding is a very cost ¢ffeciive wethod used in
eforestation projocts (Dalwacio, 1974). Unfortunaiely, losses can be
vezy high when seed-cating (graminiferous) rodents .re present (Prakash

et al., 1967). Cven low to uoderate pest xud nt ponulations can cause
significant losses since secds aie veadily axposed to daily Tceding
over a lowg period of time. QRodents are g_uuna11y opportunistic, and
when sceeding provides an abundant source of food, they readily take
advantage of the situation. Sceds are very nutritious, providing anple

protein and carbohydrates at levels usvally not found in other plant
parts. Soine rodents may cven oather and store seeds in caches for
later consumption.

Seedling damage. Transplanting scedlings from a nursery to the field
eliminates seeding losses, provided the nursery is protected Trcm rodent
pests. The method, however, is labor-intensive and costly compared to
sceding. Expensive seedlings can be damaged in the nursery or field by
root cutting (fossorial rodents), stem cutting, plant pulling, or
compiete consumption of above-ground parts by rodents. If the seed’ing
can mature to a sapling stage (up Lo 10 cm diameter), some tree species
may avoid further attack by rats. However, many plants or trees are
most susceptible to damage the first year. One year is a lengthy
susceptibla period and losses can be severe eaough to warrant
replanting.

Ocbarking. The removal of bark, including the cambium layer, can
result in reduced growth, secondary damage (fu.ngi), lower fruit
production, and death, depending on the severity of damage. Debarking
can occur at ground 1eve1, resulting in girdling of the trunk by
terrestrial rodent pests or at upper levels by arboreal rodeni pests.
YWhen tertiary branches or terminal shoots ire gnaued on, the pulp may

be removed or branches severed by the cuiting incisors of rodents.

Dzbarking may be seasonal reflecting a rodent behavioral response
to the environment or a nutritional response by the rodent to a
physiological change in the plant. Tree squirrels, porcupines, and a
variety of rat-like rodents, both terrestrial and arboreal, are
responsible (Kuo and Liao, 1986; Parry, 1952; Rodriguez and Herrera,
1984; Ruhm, 1966; Udagawa, 1968).

Root dimaye. Fossorial or burrohlng rodents attack the tree from
underground by girdling, cutting, or completely destroving parts of the
root system. The tree gradually deteriorates, resembling damage caused
by other pest or agronomic problems. When burrow openings are readily
visible ncar damaged trees, rats should be suspected as a cause. When
burrows are not readily observed, digging and inspecting exposed root
systems may be necessary to determine if rodents are responsibie.

Fruit damage. Hature forests usually produce cnough seceds, nuts, or
—_harvesteg'fru1t that damage (fruit consumption) dces not adversely
affect the agroforest system. ‘'lowever, plantation crops grown
specifically te harvest fruit can be significantly damaged (Fiedler et
al., 1982; lenton, 1980). Cacao, coconut, papaya, oil palm, macadamia
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nuts, citivus, wad otloes hove 1cceived heovy losses warranting
!

Tnvestuonts in codont o onterol o limit Gomage,

secoadiry dosaie. A vesult of direct damage may be ihe invasion of
Paii yons, poolivnlarly Teagi, bacteria, or viruses., This sccondary
danogorcould be wuch wove ignificant thin the primary damage causac by
vodents. Todents may poleniially introduce Lhese pathoyens as they
traverse from tree Lo trce, bhut more traditional routes, such as wind
or iusects, are more probable.

sumnary of rodent dodage.  Deneficial effects of rodents chould not be
overlocked.  Some rodent pests consume pest insects and mar actually
play a role in reducing insect damage. Some rodents may bury seeds or
transport Tiuits containing sceds to arcas favoring germination or
seedling developnent.  The significant agroforest/rodent problems,
howicver, are characterized by losses that far outweigh these potential
beneficial effects. These conflicts usually involve damage to secils,
secedlings, or young trees, and to fruits of plantation crops (Ganquii
and Kaul, 1962; MHechter-Schulz, 1962; Hopf et al., 1976; Sanchez, 1967).

When previcusly undisturbed areas arc opened up Tor forestation
projects or Tor introducing plantation crops, a "new area" phenomenon
may occur (N.A.S., 1975). This results when a more diversified
envivonment {with low numbers of cach rodent species present) is
changed to a simpler habitat surrounded by a favorable edge
environment. The numbers of pest (and nonpest) rodents invariably
increase in response to these changes which produce mere favorable
rodent habitat (food and shelter). Thus, porcupines, normally
scattered in Yest African forests, will be attracted to a cleared area
and damage plantation crops.

PROBLEM 1DENTIFICATION AND ASSFSSMENT

The mere presence of a rodent in an area being damaged does not
necessarily mean it is responsible. It must be collected, identified,
and verified as a pest cr capable of damaging the plant in question.
Snap-traps are cownenly used to collect specimens. Often, several
rodent species will be present in a problem areca requiring a substantial
effort to determine which are pests (Rana, 1983). This is important
however, since the selection and efficacy of a control method(s) will
depend on proper identification of the species and definition of the
problem.

Relative abundance or activity of a rodent pest species can be
determined by (1) signs (tracks, feces, runways, hurrows, damage or
nests), (2) snap-trapping (percent trap success), (3) tracking hoards
or tiles (percent marked or tracked tiles), or (4) bait-censusing
(amount of a known quantity of bait consumed by rats over a given time
period). Abundant information used in combination with a damage
assessment will provide justification for the degree of control effort
that may be required.


http:IDENTIFICAT.ON

Nell facwn rodent /ugeoiuiest problans can be quickly defined and
assesced, but lesser Yaven pioblens may vequire substantial tiwe and
efvort. Jur exwuple, scedlings clipped at the baese vesulting in total
loss for that plant will be 2asy to damage assess. Iowever, danage
resulting inounly pactial lowses or losses nodified by plant
comitnsation witl be woie diiiicult 1o assess.  In cunstruciing
costibene it cvaluations of control efforts, asscssmenis sheving
reduced vodent japuleiions and damage and increased yield (or harvest)
are necessary o adequately doionstrate success or cost.eifectiveness.

HOWTHORLIG AHD TORLCASTING

Pest rodent populations are subject to cyclical changes brought
about hy variability in the availability of basic needs (food, water,
and shelter). When these nceds are readily available, reproduction is
incicased. Tmmigration by rats from surrounding, less favorable
habitats also increases numbers of pest rodents. Rainfall and
irrigation provide witer and increased vegetation (shelter and food)
that favor increcased rat populations. In contrast, dry scasons or
aroughts result in mortality of and emiqration by rats, resulting in
smaller populaticons and less damage.

Scasonal damege patterns are, therefore, not uncommon and somewhat
predictably related to we:ther or availability of susceptible «rop
stages. An éppropriate nonitoring program, for example, could identi fy
more susceptible and less susceptible planting times; or time periods
for implementing a p-ophylactic control strategy to reduce predictable
damage. Monitoring in its simplest form would involve periodic
estimations of pcst rodent numbers and their damage.

CONTROL OR RODENT PEST UAMAGEMENT

Biological methods. Although predation as a control tool has only a
Yimited effect on rodent populations, one example resulted in
.easurabie positive results. By increasing nest boxes of Asian Barn
Dwls (Tyto alba) in a Malaysian plantation crop, rodent pests and
damage to o1l palm were reduced (lLenton, 1980). In Alberta, brush
piles were added to reclamation sites to establish more weasels, a
predator of small mammals (Pauls, 1986). A far more profitable method
involves modifying a habitat to favor tree crops and discourage rodent
pests. PReducing or rcmoving vegetation decreases cover that rats use
to avoid predation and as an alternative food source. Plowing,

cutting or burning 'weeds' also reduces competition and possibly other
pest problems such as insect dumage to tree crops. Using resistant
tree varieties which are less susceptible to rodent damage is a
possible control technique but not yet a reality. This is primarily
due to ccoaomic or marketing factors which override decisions to

manipulate tree seclection to reduce damage (N.A.S, 1975; Udagawa ,
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1°68).,  The qicuth poriod of hicun vosistant variciices is staply 100
Y ‘ plry

Pivysical metheds.  Popular, but laborious and gencrally not eifective,
describes ost physical nethods for rat contirol. Dicging or flooding
purrows Lo catch cats is done iluoughout the world.  Teauping with auny
diffeiant kinds of traps--some familiar, others locally )
constructied--also occurs worldwide. Rat drives, using lines of humans
or simply bUlH]Hg vegetation, are used Lo capture terrestrial 1odent
pests. Parricrs constructed from natural or synthetic waterials are
desioned to p;ov‘nt access o individual trees (hund1ng) or small
groups of trees (exclosures in nurseries).  The use of plastic wesh
cylinders (trade name Vexar) has protected scedlings from vodent damage
in Alberta (Pauls, 1986) and the western U.S. (Anthony et al., 1978),
Hoxnver, attempts in the Philippines to reduce rodent damage lo
ipil-ipil seedlings with the cylinder were unsuccessful (Fiedler et
al., 1982). Shooting, particularly tree squirrels, is another method
used, It probably has morce sport value than cost-effectiveness.

Chemical methods. Acute toxican®s, or rodenticides that kill after a
single ingestion of a lethal dose of trecated bait, have involved almost
cxclusively the use of zinc phosphide. Good Janlabi]ity and low cost,
plus a familiarity due to decades of use throughout the world, are
primary reasons for its popularity. Quick action of the toxicant
produces immediate, noticeable results in visibly dead or dying rats.
Occasionally, reports of hazardous misuses of acute toxicants, such as
endrin mixed in a paste and applied to tree trurks, are made. These
kinds of dramatic attempts are not only dangerous to humans and other
nontarget species, hut their efficacy has yet to be cexperimentally
demonstrated. Th01r use should not be encouraged.

feedings of treated bait, have almost exclusively 1nvo1vcd warfarin,
Warfarin is more ava]]able than other chronic anticoaqulants and
probably mere familiar to users because of about three decades of
worldwide use. A variety of other chronic anticoagulant rodenticides
and, more recently, second-generation anticoagulants, which require
only a single feeding to cause death in 6-8 days, have been
occasionally available.

Fumigants, chemical products designed to introduce toxic gases into
rodent burrows, have rarely been used in agroforest systems. Calcium
cyanide, aluminum phosphide, and phosphorous (alone or n combination
with other flammable, toxic, gas-forming substances) have been
porularly used elsewhere, but usually not in tree crops.
Cost-effectiveness in tree crops is most likely not good, but this

nceds to be demonstrated.

Repellents have been used to protect sceds, scedlings, and saplings
in developed, temperate countries (Besser and Yelch, 1959; Martell,
1935; Peters, 1974), hut not in developing countries of the tropics. A
good sced protector chemical should reduce rodent consumption by 80
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poreent, be chandcally siable, wony! ylotoxic and incxpensive, and have
Tow toxicity and an sdeguate waiyin of cavivommental safety (Kverno,
1954) . An added Lenefit would include effectiveness egainst pathogens
and dusect pests,

Sttaary of conool methods,  Rodunt pest control in tropical or
cubivopical agrofoirest systems traditionally has involved chemical
baiting, using zinc phosphide mixed with a locally available yrain
vait., To a lesser extent, warfarin, also mixed in qrain or a
tolccireial wax-block Tovwirlation, has been used.  For paor cliubing
vosient pests, barviers or Tences Timiting access Lo nursery plants have
been used.  Yire-mesh or metal sheets have been installed when climbing
rodent pests were present.  To my knowledge, none of these techniques
save been fully evaluated in order to determine cost-cffectiveness in
nontcmperate-zone tree crop situations.

DISCUSSION

With few exceptions, rodent damage and control in tropical
agrovorest systems has not heen well defined. For a given problem
situation, it very well may be nccessary to describe and quantify the
dainage or loss and to identify the damaging rodent species. Provided
local expertise is not available, technicail assistance may bhe necessary
to assist local counterparts in carrying out these important initial
steps. Scasonal damage patterns and susceptible crop stages of affected
plants, if rccognized, will be extremely helpful in developing a
management strateqgy. Damage assessments that directly mecasure such
adverse effects (i.e., percent lost seed or cut seedlings; dead saplings
or debarked saplirgs per hectare; or other quantities that can be
converted into economic loss estimates) are uscful. When partial damage
occurs, a new damage assessment technique may need to be researched and
developed in order to estimate monetary losses.

Identifying the rodent species can be accomplished by trap
coilections (snap-trap) ard study skins, being alert to the fact that
scie pest species are diurnal and require daytime trap setting.
Population density estimates and reproductive activity (percent
pregnant females) could be estimated from trap lines or grids set in
problem arcas. Stomach collections preserved™in alcohol or formalin
ceuld provide additional information to confirm a damaging species and
its food habits.

Preliminary contiol trials comparing one or more potential or known
methods against untreated plots should he completed prior to
recommending any large-scale control efforts. For lesser understood
problem situations, a period of research activity may be necessary to
determine potential control methods. This may be difficult enough to
require technical assistance or support.
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Isnally, a monitoring progrei desicied to anticipote scasonal poaks
or cyclical outbreaks could provide the 1rad time necessary to
imploment effective control efforts.  After several years of such
cxperience it may cven be bossible Lo establish an ceonumic thiesliold
value (number of rats/ha, paoreent females prignant, damaged trees/ha,
or a combination of these indicatovs) that would triggor proyhylactic
control efforts 1o Legin.  Sinply waiting for significant damage to
occur, then baiting, ucually results in inetffective contiol efforts
that waste tine and wmoney. :

Rodent control programs are a significant piart of commcrcial forest
production programs--mostly in developed countries.  This is because
the potential economic losses caused by rodents are recognized and
affective control programs implemented to 1imit these losses.
Reforestation projects and vital plantation crops that provide fuel and
food, respectively, are no less important in Third World countries.
Thus, rodent/agroforcst problems should not be ncglected at the expense
of economic developacnt.
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Table 1.

A Summary of Uorld

Forestry and Dlantation Crop Rodent Damage

Contro’

lant Country Species Pamage
WEST AFRICA
217 palm Vicaria Tetera kemni, Thryonomys 1-3 year seedlings:
lereroon swinderianus, Prno"ys Lp1cax buc consumed;

Cacen

Havea sn. [runher)

Pinus caribhee

Cupressus lindlay?

\Craress trees

Pinus kesiya,

=
2. oocarna

Niceria

Ees- Camerocon

hena

Terre _egne

N

Sierra logne

Sierra lLecrne

Sierrz Lagne

Malawd

Zambia

Mastomys ) nat

\

(.x"'\Q S,

Casymys incomt

us,

Lamniscomys Striatus,
SCINLUOniyS s ikepusi,
C2nomys hypoxan=hus

Squirrels (Fun

Zrzoniurus hie

isciurus

ane"y+*rus and }e“osc1urus
gamss an”s‘ 7.
..;___

sw’ﬁae"wanus,
ti, Cri icetomys

SaM“‘anus Ste

chomys

oncicavdatus

, Grammomys

re tx.ans,

Pruﬁmys

tullbergi

Thryonemys SO,
LTy Oenmys

THryono'nys sp.
Ui hernj
el L

Ground squirre?

CENTRAL AFRICA

ripening fruit:

hush

Seedlings, pods

Seedlings

Saplings debarked;
germinating seeds

Seedlings uprooted

1-2% damage

ring-barking

Nurseries

worse
near boundaries with

Mire co'lars; 7ZnD
raintec or; haiting Zno
& warfarin or warfarip
wax hlopck

Narfarin and copper
fungicide

Fence of na'm fronds
and sticks

Fencing;,
bush

Clearing

Fencing with nalm frone

Clearing underarowth
g C

Warfarin hHait
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Tabie 1 - Continued.

Plant Country Species Demage fantral
NGRTH AFXICA
Olive, alwond, pistachio Tunisia, tleriones shawi DeDETKING; rolT Sirycanine, zong
Morocco camage sh0sanice, enc
G-znigre ose
rocaniicices
Dates cgypt daculus orientaiis Uit --
SCUTHERN AFRICA
Coniferous piantations South of Zambezi T. swincerianus, Rhabdomys Ring-sarking wariarin sail; cleering
River pumilio, Otomys ivroratus, <3-year-¢.a %Zrees SuSh; trapping
0. laminatus
Apple trees Zimbabwe Cryptomys hottentotus Root domege; .-cer- --
groun< girdiing
Paw paws Zimbabwe Hystrix sp. 0% yocung stems Sgring trass
chewed
EAST AFRICA
Grelina aborea Uganda Xerus erythropus Nursery seecs None
Cypress and pine Uganda LOmys spp., Lophuromys spp. .0-20% Gémage ¢7 Siesaing; nceing; Lov
young treas ring- ZTUATAG
barted
" Tanzania Taryonomys spp., RING-Darking, 2ating warvarin oait
Cricetomys spp. rcots
" Kenya pumiiio, _ophuromys sp., ODebarking Saniation

Coffee, tea, enset

Ethiopia,
Kenya

R.
T. swindzrianus,
Qenomys hypoxanthus

sJ.ancens

Tachvorvyctes

A
(@)
<y
I's ~
o
Y
R
[aT}
[{g]
T

- = i emim gy
vaivubony Wua ol GWS
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R. rattus, R. argentiventer

R. ratius diardii,
R. exylans

Callosciurus nctatus,
C. canicepns

nystrix brachvura,
Trychis Yinura {occasional)

Haturing fruit

Seedling

Ceuntry Snecies Damage contro!
SOUTH ASTA
2v¢917 A3.4
Fores* treeg, seedines 2ancladesh Cannomys badius -- -~
Shrubs and trees ncie “eriones hurrianae Seeds -
Eurhorbia caducifoliz, Incia Rattus cutchicus, Flowers InP baiting; aluminum
Cenraris decizuz Mus cervicolor phesohide fumigaticn
1 b 1] n 3 A

Acac1§ seneca.' Saplings
LNGCE Sc.s nenduelal
Cerminiora vichunis,
Salvacera decices
Albizia Tebsak " ". hurrianae, Debarking "

Tatera indica
reson’s cineraria " Gerbillus gleadowi, Debarking "

~. hurrianae

e dYIridnae
Acecia teortilég B G. qieadowi, T. indica, Debarking; v

ii. hurrianae saptial’s cut

i completely
SOUTHEAST ASIA

i o2lm Yataysia Rattus tiomanicus, Maturing fruit Yarfarin wax blocks ;

warfarin bait; Znp
bait; endrin naste;
wire netting

Shootine and bounties
borcer brush remoyea®
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Tabie 1 -~ Continued.

Piant Country Species pamage Coatrol

" SOUTEEAST ASTA - continued

Rubber Malaysia Hystrix sp. Seediing “renping; soiscn
caiting
Coconut Pnilippines Rattus rattus mindanensis, immature nuts Cloen cultiveticn;
R. exuians trepping; haiting;
: cancing
Thailand R. rattus, R. exuians immature auts MEnnanical exclusion;
cremical oaiting
Malaysia C. notatus, Lariscus immature nuts TTLILIAG; Shacting
insignis
Leucaena jeucocephala Philippines R. r. nindanensis, Seecaiings cut; 28700 AC
{IpiT-ipil) R. exulans R. argentiventer saplings debarkec
Pinus kesiya Philippines Fieid rodents Seeds aegalients
(Benguet pine)
Cacao Haiaysia Callosciurus prevosti, ¥aturing pocs Trenning; shooting;
' Sundasciurus hipoirus, some calving
Rattus mulieri
Acanthocephaius chinesis Malaysia Rattus ratius jaioransss Seediing, ~toms none
Pinus spp. and Malaysia Mice Seeds Snonurseries--wire mesnh
Swietenia macrophylia 2XCiustons; in Diots--
daiiing
Agathis macrophylila Malaysia Rattus sp. Nursery seeds kone

(Kauri pine)
Gonystilus hancanus
(ramin}

Shorea mucrophylia
G pe

11i1penut)
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Country

Species

Damage

fontro?

dravcaria cunninchemi

11c20 pine’

Cacao

M¥ost islands

o .
8-
~

¥elanesia, =4

Society Tslancs

Australia

ceamaica, St. 'ucia
Tripnidad

Cominica,

SOUTHEAST ASTA - continued

Rattus everett]

CCEANIA

Rattus rattus,
K. exuvlans

R. rattus, R. exulans

R. rattus

R. exulans (?2)

AUSTRALIA AND i SW ZEALAMND

Rattus culmorum,
K. Tuscipes

WEST INDIES

Rattus rattys

Scuirrels and rats

R. rattus

Pominican Republic,™

camaica, St. Lucia

Cominican Renublic

Branches cut,
stripped, or girdled
during flovaring
period

Immature nuts

Maturing pods

Stems attacked 5
young plantations

Root bark of trees
<8 years chewed

Maturing nuts
Maturing nuts

Haturing pods

Beans {or berries)

Baiting, C.025%
warfarin in rice

Banding; warfarin or
zinc phesphide baiting;
brush remova?

Baiting

Baiting

Baiting

Banding; baiting
Hunting; shooting

Baiting
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Table 1 - Continued.

LATIN ANERTCA

ATLANTIC

Plant Country Species
0il1 palm Brazil Field rats
Peru furids
Rubber Brazii Dasyprocta aguts,
Cuniculus ‘paca
exico Geomys mexicanus,
R. rattus
Cacao Brazil -
Coffee llexico --
Inga (shade tree) Hexico --
Pinus radiata Chile Octodon bridgess
Araucaria angustifoiia Brazji Agouti sp., Sciurus sp.,
g Rattus sp.
Wild guava Ascension Isiand R. rattus
Papaya, Gguava, peach, St. Keiena . rattus,

plum, wiid olive, and

Acacia spp.

Appies, peaches, plums

Tristan da Cunha

7. norvegicus
R. ratius, Yus muscuius (?;

camage Contiro
Stem of young ;he N\onea
Stem ¢ young 3t 5a1Ting; meta. exchiusion
BarX 0F young seec-  acne
1ings and buddincs
RGG LS sone
Young trees --
Seeds --
Treit {(no Cirect: Ncra
economic ioss,
ACCiS anc Trutig 280G
tips of Acecic s3:.
Fruit 3eiling
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Table 1 Continued,
Plant Country Snecies Camage Control
FAR EAST
Larix inptolenis dapan Clethrionomys rufocanus, Debarking young trees znp baiting
.Larinese .zrcn. ‘.crotus montebe 19, (<10 years)
Cremecvynaris oh%ysa zothenomys smithi
i noks Cj“”ESS‘
2inus dens ¥lora
Crypiomeriz Jzzanica
WSugT ceder)
Cryntomeria Fanonica Taiwen Cellosciurus erythaeus Debarking Chemica? poisoning;
. M .. . . . -
.cepansse cecar. weeaing; thinning
UNITED STATES
forestry U'SA Dt‘ymys pinetorum, Sciurus Gird'ing of trunk Trapoirg; habitat
n‘"Pr, Seivrus c="ﬂ7incn37s, and reots of seec- alteration: raiting;
S ﬁmﬂdor hispidus, Tamias l1ings and matyre rencollents
SL°Taius, Castor trees
canudevsis Myocastor coypus,
Geonys bursar us
EUROPE
Tree nurseries Yorway, ¥icrotus agrestis, drowsing and Tranning: baiting
Srita‘n, u.etbr onomys QIE}eo1us harx-strinping
Zenmark Rattus norveaicus
Conifarg Norway, M. agres*1s M. savii, firdling of stems Baitin~. trapning;
Sweden Arvicota terrestris, fere®
C. giareolus
== L arebius
ttaly Sciurus vulgaris, Myoxus Debarking Baiting
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lapie - Continued,

Plant Country Species Damage contros

EUROPE - continuec

Beech and sycamore Britain . caroiinensis, Barx-stripping “rapping

viilaaris
—t T

Il

Sources: Beraard, 1977; dalmacio, 1974; Fiedler, 16855 Fiedier et ai., i882{a){b}; Hocu2 and darric ©, VG81; A

2y G

ai., 1976; Kuo and Liao, 1986; Muller and Hacedo, 1980; Rodriguez and Herrera, 1984; Rana, 1983;
Ruhm, 1966; Santini, L. A., 1986; Udagawa, 1968.



