VDLUME 58, NUMBER 4, JULY 2005

Rangeland
Ecology & Management

Formerly Journal of Range Management

Perceived Efleclivensss of Liveshock-
Guarding Dogs Plaged on Mamikian Farms

Guniiirship and Causes of Mortality for
Livestock-Guarding Doge on Mamibian
Rangaland

Arizona Permilies and Land Masapament
Agency Employes Attiudes Toward
Rangeland Maniboring by Permiliess

The Eecls ol Livesiook on California
Ground Squirels (Epormopiiue beahepd |

Rainfall, Temperature, and Forage
Oynamice Alfecd Nudrilional Quality of
Degart Mule Deer Forage

Elk and Mule Daer Diets in Nork-Cemtral
New Moxico

iets ol Prairie Degs, Goats, and Sheep
on & Deseri Aampeland

Consegmences of Selecting Ramhnuills
Ewes lor Mountain Bip Sagebruzh

[ Artewmizta ridenlas s3p. vaseyams)
Digtary Prefesnce

Spring Growlh and Use of Cook-Seasen
Graminoids in the Nebraska Sandhills

Inlerspecific Competition interacis Wilk
I Spatial Dislri®ulion of a Palatahle
Brass fo Reduce s Aecnsliment

Sibver Sagebrush Community Assoclatiens
In Soultereiarn Albara, Canaila

Remaole Sensing Azsesement of Prspaimm
qiradrifariom Grassiands in the Flooding
Pamga, Angenting

Fali-Prescribed Burn and Spring-Applied
Herhicide Effects on Camada Thistle
CGomtrol and Sadl Sesdbank in @ Nesthorn
Mimed-Girazs Pradria

Mew Mexico Blun Grama Rangeland
Response to Dalry Maners &pplicaiion

Faeding Walug of Singed Walkingslick
Cholia

A Visual Dbstrucdion Technigue for Photo
Manitoring of Willow Clumps

Am Unmansed Aerizl Wehicle for
Ramgeland Phofography

=




rempaiand Fon! Meoage 5832915 | July 2005

Perceived Effectiveness of Livestock-Guarding Dogs
Placed on Namibian Farms

Laurie L. Marker," Amy J. Dickman,” and David W. Macdonald

Anthors are "Elivecior awd “Semor Research Assistans, Cheetnd Conservrian Faud, PO Box [755, rirearompn, Naweibue: anid
'Progfrasur imodl Divector, Wildiife Conservarnion Ressarel D, 30 Saark Parks Koad, Oxford, Dwiiod Kisgdenmy X1 1%,

Abstract

Evaluations of 117 livesrock-guarding dogs placed on Mamibian farms berween January 1994 and MNovember 2001 were
comducted as part of a study aimed at reducing livestock depredation rares on both commercial and communal farmlamnd. The
perceptions of livestock tarmers were evaluared in verms of their satsfaction with the guarding dogs, the level of care piven to
the dogs, and the amentiveness, rrustworthiness, and protectiveness of the dogs, Guarding dogs were very successful in rerms of
reducing livesrook losses, with 73% of responding farmers reporring a large dechine in losses since acquisition of a2 guarding dog,
arsd the same percentape seeing an econamic benefit 1o having the dog, Farmer satisfaction wirh the dogs was high, with 3% of
tarmers willing eo recommend the prageam, and the care given o the dogs was also good, The dogs exhibited high levels of
protectiveness and amentivensss, althoogh mrosoworthiness was relarively low. The level of care provided by Farmers was Iower
for older dogs than for younger dogs, and odder dogs appeared to be less trustworthy chan young dogs, There were 1o obviois
dfferences in effectiveness herween the sexes, or between dogs placed on communal farmss and those on commercial ramches.,
The majoriry of dogs exhibited behavioral problems ar some seage, particularly chasing game, staying at home, and harassing
livestack, bub correctve training salved 61% of the reported problems, We conclude that with the correcr training and care,
livestock-guardimg dogs can be an effective method of livestock protecion on Namibian farmdands,

S conduperon evaluaciones con 117 perros guardianes colocados en granjas de Namibia entre Enera de 1994 v Noviembre del
200, como parte de un estudio encaminado a reducir los s de depredacian de ganado raneo en pranjas comerciales coma en
granjas comunalks, Se evaluaron kas percepciones de bos granjeros en términos de su satsiaccion con los perros guardianes, ¢
nivel de cuidade dado a los perros ¥ la cordialidad, confinbilidad v grado de proteccian brindada por los perros. Los perros
guardianes fueron muy exstass en rérminos de reducir las perdidas de ganado, el 73% de los granjeros respondii que hubo ana
gran disminucion de las perdidas desde la adquisician de los perros goardianes v el iidsmo porcentaje vio que el tener bos perros
& un benebian econdmica. La sarisfacciom de bos granjeros con los perros foe akia, el 93% de ellos granjeros sscin de dispuesro
a recomendar el programa ¥ el cuidade proporcionado a los perros fue buena, Los perros moseraron niveles altes de proteccion
cordialidsd, A e i coilidallidad fue reladvamentze baja. El nivel de cuidade dads pust o] granjeras fis= mas baje para los
perros visjos que para los jivenes v cambién Ios perros viejos parecieron ser menos confinbles que los jovenss, Mo higbs i
diferencia obwia en la efectividad enre o sexo del perro o entre los perros colocados en pranjas comumaks o ranchos
comerciales, La mayoria de bos perros mostraron problemas de comportamiente en alguna etapa, particularmente en el juego de
persecicidn, s permanencia en casa u hostigando al ganado, pero € entrenamiento correctiva resalvio el 1% de bos problemas
repurtados. Concluimas que, con ef entrenamiento ¥ cuslado correcos, los perros gnandianes del panade pusden ser un mitado
efectivie de proreccion del ganado en las gramas de Namibia.

Key Words:  Anatolian Shepherd, guardion animal, livestock depredarion

INTRODUCTION

Sucvesaful Livestock farming clearly involves cfficient stock
management, including the smplementarion of effective steate-
gies mo redsce losses wherever pomable. Livestock losses can
have g severe economic impact o farmers, especially in poorer
farming regiens of the wordd (00 er al. 1994; Hussam 20603],
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and many losses are artributed o predators (Andele 1992,
Andelr 1999, A wide variety of techniques aimed at reducing
livestock depredation have been developed, such as the use of
elecrric fencing, lethal predator control, toxic collars, disruprive
stimuli, and various aversive echniques (Shivik er al, 2003;
Treves and Karanth 2003}, and such craregies have been
employed on farmland with varying degrees of sucoess |Ellins
et al, 1977 Forchman Crusck eral. 1985; Veeramani et al. 1996,
However, such methods are often relatively costly in terms of
equipment, technology, andfor labos, and these coses can be
prohibitive in many sl LA, Ei.puc'l::"}' m dnvr]nping coman-
erees (Treves and Karamth 20603). Befning pracrical, low-
rechnology approaches o reducing livestock depredation and
gaining a better understanding of factors affecting rhe success of




such methads sill have impoetant implications for Farmers,
boch in developing countrics and elsewhere,

Moreover, many of the tradirional approaches o reducing
livestock d-:predan'nn rely om remawing or excloding predators
from the system comcermed [Hasmussen P¥9Y Treves and
Karanth 23], and this kas conservation implicatians in arcas
where predarors themeelves are threatened (Meriggi and Lovari
195 Mishra 19970, This 1= the situation m H:mil‘rﬁ:, where
cheetahs (Acimomy fubines, Schreber), despite having wnder-
goi a serious popilason decline over the past 200 vears, age still
Tepally removed from farms in amemprs by farmers o reduce
levels of livestock de-pr-ud.:ri.-lm |Marker et al. 20k31. There 1=
A EITOg rl.-|n.1'.i|:|r:.|l1|p between levels af lvestock loss ti prur]:l.—
tors and the removal of these predatoes from the ccosystem
fOpgada et al, 2003; Shivik e al. 2003), so implementing ctfec-
tive methods of reducing liveseock depredation may abso reduce
the number of pr:dul:nn: remaved from prir.:l::l}' arwned lamd
[ Landry 20601 |- Although thes was nos directly measured during
this study, developing an effecuve method o reduce livestock
depredanion on farmlands where large predators are endemic
could have important implications for efficiently managing live-
stock withous n::dpn.g 48] mnrtmpmd.ah:r elmination. As well
11 h.iwr:,p, clear economae benehts for the Fmwers concerived i
terms af reducesd bimses, developing such a methad swould have
evident comservation benefits in rerms of facilitaring the oo
existenes of people and large camivores outside protecred arcas.

Cine approach, which combines the advantages of requiring
no technological expertise, being relatively inexpensive, and
allowere predators o remain pact of the system, involves thie use
of livestock-guarding dogs, which have long been used in
Europe to reduce livestock losses from large cammivores (Laurans
1973; Sims anad nnw}!ﬂink 199005, These -&ugl ane I“'SF1 have
a |:|'||r|::|.1'='n.'ir.|g h:rl-:, ane show dtterine, I:|:||.|5..1:'.'|-'|u-'r|:|'!|!ul1 il pro-
tective hehavier to the livesock wich which they were raised.
They are mot bred e beed stock, bur place themseives berween
the stock and the chrear and bark Iowdly, If provoked, the dog
will m'mk, kst wbpen its presence alone deters pred:lhnn.. The
use of such Eu:mling rl-:lgl bis been extended ml.'l.'Ei'!Juﬂ!r L]
comnercial ranches in Morth America bar, o dace, there has
been no published stsdy of their efficacy ar reducing livestock
depredarion on African rangeland, Moreover, while previous
published smudies have examined how effective guarding dogs
can be at reducing depredation caused prumarily by canids and
urssids (Linhart et al. 197%; Andelr 1992), this is che first long-
term study of their efficieney ar reducing losses in an area where
large felids inamely cheetahs and leopards, Pamthera pardies) are
the main prn:d.arnrs rlmul::ni:ng stock.

The Cheetah Conservation Fund (CCF) began a Livespock-
guarding dog program in 1994, usang the Anatolian Shepherd,
a Turkish brecd used for over 6 O vears to protect livesock.
The asbiectives were 1o evaluare the effectiveness of thess dogs m
rerms of r:dul,:ing livestock losses on both commercial ranches
|:||1|:| communal farms 10 Nd.l'l.'li]!dﬂ.. diwl 1o nl'.-uttig;l!l.' whatl
factors seemed to mfluence their swecess, This manuscripr
prescits information regarding the satisfaction of owners with
their livestock-guarding dogs, the perceived effectiveness of the
;lu:.:g_s., and tactors that appcarﬁl o imfluence ;:c'rEurnunL'u- This
information could belp famh mtanagers inoa wide variery of
satuatsons. where livestock depredarion poses a significant threat
o their livelihoeods,

METHODS

The commercial ranches in the smd'g,- I'.II'IH:Ed i s From 5 00=
24 (KK b Ia'rc:rnge 9 {mhn:l and were 'prim.:rih.' hushveld with
grasslands suirable for livestock or game. The area was pre
deminavely thormbush savanna (Joubert and Mostert 1975 that
was mcreasingly subject to bush emcroachment as a resule of
lvestock avergrazing (Marker 20025, The arid environment and
the encroached bissh meant thar formers had o use extensive
wrazing methiads, allowing theie stock to range over lasge aneas
in the day before broggmg them ineo a coreal ar night. The
commercial ranches supported kigh mimbers of frec-ranging
gamie [Joubert and Moseerr 1975,

Management practices in the eastern communal land of
Mamibia differed from those of the commercial ranches due to
the high density of resertled people living on marginal land
iKatzoa e al, 19935, There was an average of 20 homesteads
per village and 108} people per village. Each homestead had s
own hercds of smock, and each farmer had his own manage-
MEND SySIem, The ATty of commumnal farmers psed an upen
LEAZING SY5tEm with no fences except a livestisck oorral mear the
homestead, Wildlife on the eazsrern commuonal lands ocours ar
low density, and the land has deterorated through the com-
munal farming sysrem (Katzoa et al. 1993), changing from open
savanna to thornbush savanna (Joubert and Mostert 1975),

This stwdy was started m 1994 with 10 Anarolian Shepherds
from the Bionel line that were imporeed 1o Namibia from che
Unated States; 145 dogs were subsequently bred on selecred
farms m Mamibaa i working enviconments. Two additional
muabes were later imporied for breeding purposce. All the dogs
bred in-country were kept wath their mothers for -8 weeks, in
a corral with livestock m che viciniry of the puppies.

Farmsers interested i receiving o livestock-puarding dog were
usked ro complere a potential owner's questionmaire oo allow s
to sebect the most appropriate farms on which o place dogs,
with the aim of placing dogs on farms where livestoek bosses
predators accurred. Upon dog placement, farmers were given
guidelines on recommended care and training, told what they
shoild expect from the dog, and encouraged to contact us if they
had any subsequent problems or questions, Diogs were period-
ically monitored chroughour their lives and regular visits were
made 1o the farms m check on the condition of the dogs and
pru:.l.lid-:- advice. Placemenrts I:u:!:an o cnmmercial mnches m
January 1994 and on communal farms in February 1997, and
were ongoing at the rime of analysis

The performance of the dogs was evaluated on the basis of
117 questiommaires conducred on 117 mebvidoal dogs, aged
berween 2 months and 86 maonths, berween Avguss 1595 and
Jamieary 2002, The firse Emﬁ was to determine a farmer sanisfac-
ricn score, hpsed on whether the farmer 'dmnght that the dng
was performing well, whether it was behaving as expected,
whether there wag a perceived economic benefit to having the
dog, and whether the farmer would recommend the program
as a method of reducing livestock loss. Levels of livestock loss
:xpl:ri:rhﬂ:d were I:I:IIEEI.'II'I'IHII as follows: mo bosses (<=1 head of
livesinck lost n:nnuu."iy]', levor lowses (1—4 head of Hvestock Lost
annually j; medinm losses {5-% head of livestock lost anmeally
and high losses { =10 head of hvestock lost annuallyl. Changes
in the level of loss from one category to an adjacent carceory
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Table 1. A2 group at time of azsessment and ses of the 117 livestock-
guanding dops evaluated dusming this study, All dogs were actwely wirking
a5 guandiang on eiher commercial andhes or commanal farms in
Mamibia al the time of evaluabon.

Commenes Communal
Fuppy Juwemll  Adull Unknewn Pupgy  Jueenils Adull
(=1® 2% (=2y) age [=1y (1-2y) (2l
Famale 16 1 15 4 2 1] 1
Melg L 10 14 2 LE} 3 5
Total = 20 24 i bl 3 ki

(e, from medium losses o low losses) wene categorized as
slight changes, while changes that spanned 2 or more categories
(.4, trom high losses to low or no losses) were defined as barge
changes in levels of livestock Inss,

In terms af dog behavios, 3 mam mdscarors of performance
were calculated: amentveness, truseworthisess, and protective-
ness, following Coppinger and Coppinger [1980). Respondents
evaluated n dog’s attentivensss by examining wherther the dog
stayed with the herd all the time, whether it bonded with the
liwestock, of it appeared to be a part of the flock, and sf ic showed
suitably arventive and investigative behavioss wowards the fock.
Trosrworthiness was evaluated from  questions conceming
whether the dog showed rthe expected guarding-dog behaviors,
wuch ax submissson towards the wmock, and whether it exhihiced
undesir ble bebavior such as playing with and chasing the stock,
Aasessing protectivencss mvolved examining whether the dog
showed protective behavier, showed a capability 1o guard
effectively, and displaved an aggressive reaction towards in-
truders and investganng the bevel of impact char the dog had on
stock losses since joiming the herd. A care score, o determine
b much care was provided o the dog by the farmer, was also
calculared trom guestions regarding the dier given, frequency of
feeding, healtheare provided, and access ro water Responses to
all questions were assigned numenical codes on o 5-point scale,
ranging from +2 (excellent) to —2 {very poor), and the score For
that wrait was converted o a number berween 0 and 1, with
0 being the minimum possible score, showing no evidence of
thar traicar all, and | being the maximum possible scare arcain-
able. Mot all the farmers answered all the quesstioms, so there is
some vamatwon im the number of respondents For dstferent
variables.

Pappy aprirede tests were conducred on 39 of the puppied
(2% miakes and 14 females] fram 3 limers born since 1998, all of
which later entered the program as working dogs, These wsis
were comducted at 6~9 weeks of age and each puppy was scored
using the prowocol defised by Sims and Dawediak [15%%0). A
sonre of | indicared submissive behavioe, 2 indicated interme-
diare behavior, and 3 indicared dominant behavior, and rhese
scores were examined in relation o the later performance of
the working dog.

Starsnical analyses were performed usdng S5 version 10,0
software (SP5S Inc., Chicago, TL), Mormality of varables was
tested using the Kolmogorov-Smimov and Shapiro-Wilk tescs;
where there was signifcant deviaton from nommalisy, non-
parametess tests wiere used, These nonparametre ests included
the Kruskal-Wallis and Mann-Whitney U rests; deparmures
from expected ratios were analyeed vsing chi-squared pesrs,
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Figure 1, Change in the leyvel of livestock loss reported by Mamibian
tarmers, both commural and commarcial, since acquinng a livestock-

guarding dog.

For normally distribired wariables, means analyses were con-
ducted using the independens samples £rest, using Levene’s test
to determine the eguality of vanances, Correlations were in-
vsrigated using Spearman’s correlation coefhcient unless there
wis known 1o be a confounding variable, such as age of the dog,
in which case partial correlarions were ealcularsd 1o control
for the effects of chat variable. All tesss were 2-tailed unless
otherwise stated,

RESULTS

During the study, 12 dogs were imporeed and 145 were bomm i
L5 limers to & sires and 7 dams. Overall, 143 were placed as
guarding dogs and &5 died, The sample popalaticn on which

the 117 UEsHnNnaines were conducted is shovwn in Table 1.

Changes Im the Level of Livestock Loss
The dogs appeared to have a substantial impact on the kevel of
livestock losses, as the majority of the tarmers had high levels of
himsses befure gemting a dog, but aber guarding-dog placement
almsese T0% of farmers repocted that they suffered no losses
(Fig. 1L

Overall, 73% of responding farmers reported a large de-
crease in the level of livestack loss afrer receiving a livestock-
guarding dog. The change m loss was spnthcantly greater on
communal farms than on commercal ranches [z = =210,
P=d.03e), with all of the responding commuoanal farmers
reporting a large decrease in the level of livestock bise since
placement of the dog (Fig. 21.

Farmer Satistaction

The lewel of farmer sarisfaction was high, with an overall mean
score of .77, Farmer expecrations of the program were usoally
miet, with the maperity of respondents |[TH.7%) reporting thar
the dog behaved as expected, and almost three-guarters
(69 8%, 4 = 44) seeing an economic benefit to having a puard-
ing dog. In addition, 88.7% of responding farmers repomed
their dog's performance as being either good or excellent,
Seventy-five percent of respondents whe also vsed herders said
that the guarding dog was working well with the herder, 83.3%
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Figure 2. Magnilude af the change in level of Ivesiock ks reponed
by commarsl and communal Bamibian farmers since acguining
a Avestock-guarding dog. A slight decrease was defined as changing
by 1 categosy, &g., from sufienng a medium level of s to 3 low el
of los5, while o Rrge decroasa wis detined as changing by 2 cabegars
or more, .. from a high leval of loss fo low or no bossas. Laveds of
livestock Insses were defined 25 shown in Figure 1, LB, low losses
indicate 1-4 head of stock lost annually; mediom losses, 5=0 head of
stock lost annually; and high lossas, =10 head of stock lost annuaily.

of respondents said thar they were conbident in the behavior of
the dog, and almose all responding farmers (93%, m = 58] said
that they would recommend the program.,

Factors Influencing the Seccess of Dogs

Age. Age of the dogs at dme of evalpation showed a nega-
e rulatmll:hi;l with trustwosthiness = —0.23 = I[H-.
P = 0.026) and care given by the tarmer (£, = —0.26, 8 = 1089,
P = (L00&), bur there was no significant relationship berween
age of the dog at tme of evaluarion and proeecrivencss
iy = =16, = 1dl, ' ={L108), arennvenes (r, = —(L16,
=111 P = {.09%), or [armes satesfaction v, = 016, 4 = 81,
P =0167,

Farm Typa. 'Whether a dog was placed om a commeraial ranch
of communal farm appeared to have no significant beerimg om its
performance |Fig. 3, However, placement of dogs on commienal
farmis hgp.an later than those on commercial fa rms, 50 the guard
ing dogs on communal farms were significantly younger at the
time of the study than those on commercal mnches (z = —3.90,
P2 (001 and, as shown above, age ar mine of evaluation had
a significant bearing on some aspects of the dogs’ performance,
T account tor this confounding ettect of age, performance was
compared berween farm types for puppies, juvenile, and adols
dixgs, and the only significant difference once age was acéounped
fior was that farmer sansfction with pupples was hgher on
communal than commercial farms = —2.37, I = 0,01 8],

Box There were no stgnificant differences between the sexes
for any of the 3 behaviesal teiie scored, oF for farmer sat-
isfacrien or care given by the farmer,

Stock Guarded. Almeost hall of the respondsis 143.4%) had
their dogs guarding herds of goars; of the rest, 311.6% of the
dogs were with mixed flocks and 25% were with flocks of sheep

2

10 O Commearcial W Communal
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yryry

Figure 3. Mean scores loeafientiveness, irushuoribress, prolesiensss,
cam g, and farmer satisfaction for vestock-puErding dogs placed an
commercial ranches and communal farms in Mamibia. Each trait was
seored on a scale bebween O and 1, with O being the minimum possibia
spore, showing na evidence of that tait at @i, and 1 beng the maximum
poesible score attainzble. Ermor bars indicate S5% confidence intervaks
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The performance of dogs placed on communal farms did noe
chinge significantly when examined according o stock goarded,
bur on commercial farms, trosoworthiness varied significantly
with the type of stock guarded {3° = 6,38, df = 2, P = 0.041},
and attentivensss showed some variaman as well (x7 = 6.00,
df = 2, P = 0.050]. Dogs on commercial faorms appearesd to be
most trustworthy and astentive when placed oaly with sheep,
amd leasr pruseworthy when guarding herds composed ennirely
of poats.

Age ai Placemenl. The age at placement ranged From O (in
cases whiere the dog was beed and kept o the same farm} oo 1.7
vears ald, wirh 93, 1% of the dogs (i = 10%) placed by 12 weeks
of age, Dogs were pl.m;n:l at a vounger age as the program
angn-:ud Ir. = =031 7 = 114, P = 046} ] 50 the .agc'i:-l:'l:hc
dut: al the tirme of the BUTVEY s codifrolled for, u:il‘ll.'. apa rtidl
carrdamon procedure, dunng statstical analyses to remove any
confounding effecr. Age ar placement appeared to have no etfec
on the l'ﬂul'rinu; artentrveness, toostworthiness, PRMECTIVENESS,
farmer satisfactuon, or care given to the dog,

Time With Farmer, Becauss older dogs were likely tm have
spent more time with the responding farmer, we conmolled
tiar the ape of the dog by calculating partial correlations, Times
spent with the responding farmer was mot relaed 1o arentive-
mecss, trustworthiness, protecriveness, fanmer sarisfacrion, or care
given o the dog,

Erﬂnﬂl{l Dwners, C‘lﬂ} a few (6%, i = 6] of the evaluarions
involved dogs thar had been transferred berwezn ownbers, Diops
thar had been moved berween owners were significansly less
trustwarthy |with o mean truseworthiness score of 0,48 than
I.‘II:IE,!A. I:I'I.'I'i |1.=I'J fila o I'.‘\.'Eﬂ I:r.:.m!'zrrl:d |:I.TI|E.EI'I '-TL!Et'l'.'LII'IhEI'H‘.H. SCTENE
of &.08; £ = 218, P = (L0029}, bt ehere was dio devectable
effect on any of the other paramerers measured,

Presance of @ Hender. Almost two-thicds of responding
farmers |B3%, # = 24] had a berder working with the
guarding dog ar cthe time of the survey, Having a herder did

Rangaland Ecology & Managemand



not affect the performance of the guarding dogs for any of the
varinhlex measured.

Prasance of Dther Dogs. Just over one-third of responding
tarmers (36,4%, 4 = 24§ had another dog sith ehe same fock
as the livestock-guarding dog, and the presence of these other
du;g,s made no :i|511.i5|::||1r difference 1o the effectivensss of the
livestock-guasding dog,

Dog Behavior and Husbandry
interactions Betwaem Differend Variables, Anentiveness, rruse-

worthiness, protectiveness, and farmer sansfacrion were all
hinked g one another and showed some ssatistcally significant
relagromships (Tabde 20 The care given by farmers showed
positive relarionships with all the behavioral traics, but none of
the relationships were satistically significant,

Abentiveness. The dogs cvaluated were highly amengive to
livestock, with an overall mean armensiveness score of 088,
Cheer swoethirds of the responding farmers (68,.9%, o = 42}
clatmed that thear dogs staved with the ssock 24 hours a day,
95.9% (i = T1) reported that the dow appeared to be part of
thig stock, and 90, 5% (5 = 381 staved thar the dog had Bonded
with the stock. In addition, all respendents {u = 21) described
the dog as atentive w the stock, 83.3% o= 15) rared the
attentiveness of the dog as good or excellens, and 100%
in = 26 reported thar the dog had been accepeed by the stock.

Trustwarthiness. 1he trustworthiness of the d.ng; shiwed the
maost variation. and the mean trustworthiness score, ar 0,44,
was substantially lower than the other scores attaimed. This
difference reflecred the fact thar 25.0% v = 11] of farmers
reporting problems said char their dogs showed a sendency o
chase, pl.l:r with, ar hite the livessack (wee *Behavioral Prob-
lems," belosw), Despite thas tendency, almost thres-guarters of
respoding Grmeers {T2.7%, o = 320 reported ghat theic dog
did show submissive behaviar towards the stock.

Profeciiveness. The dops scored highly on protectiveness,
with an averape score of 0,71, Alosesr 80% of responding
farmers (7%.5%, o= 31) reporred seeing effective guarding
hehavior such as barking at or confronting predators, with
10.3% (r = 4| noi being sure. Nearly half (43.1%, r = 25| of
the farmsers rated ther dog's protectiveness as excellent, with
a further 36.1% (4 = 21) classibving ir as good.,

Cara Given. The care provided to the dogs was very high,
with a mean care score of 083, Owver three-quarters of the dogs
(T A%, = 58] wene fod an excellenr dier, Le, glven an
adequare amount of food thar included sufficicnr protein, as
recommended ar iime of placement. The most common dier was
a mixiore of maize meal, ﬂ-ng Fr:|:|=|:rﬂI and rni]k, which was the
optiom chosen by 19.2% (4 = 14) of respondimg farmers. The
next most common diet was as above but supplemented with
conked meat, and this dier was provided in 12% (0 = 12} of
CRARES. l:'.lnlg,' 35% of the farmers [m = 31 fed their du:.[_l;n;
unﬂtisEaL‘tur_l-' or poor d::u., o :xamph. p|;i|1 maize 'rr|=:|1
sith no addigomal gretein, or diets that ineluded mw meac.

Al all of the doge (97.7%, 8 = 43) were fed an least
rwice & day and all had warer freely available, The high level
of care Eivem was reflected i che condition of the d-ugs: oF. 4%
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Table 2. Aelelionships (deteernined wsing Spearmans codrelstions)
among scoes lor atentheeness, frustwarthiness, prodecteeness,
farmer salisfaction, and care provided 1o the dog for liwestock-
puarding dogs evalualed on Mamitlen larms,

[ a i
Allardivanats & trushaorifiness .22 Qa2 108
Alterfvanais & profachvanass 130 ooz 104
Alterévaness & care ghven [HEIE] a4 AAE]
Atmrenaness & famar sabefaciion 043 = Qo 2]
Trusbworihinges & prolecinaness 13 ] Qa2 or
Trusbaorthiness & care given .07 0478 1ar
Trustwarthiness & {armar satslacion 1] aoa3 i
Frotactvenese & carg {lven 1z 023r 100
Frodectivenase & fames sabisrsslion 0.&8 = {1 T2
Care pven & farmer sabsfaction 13 Q45 i1

of the dogs (m = # were classibed as being in good or
excellent health,

Puppy Aptitude Teste, Puppy aptirude rests were conducted
an 34 dogs. all of which were subsequently placed on farms,
with a mean ape at placerment of ? wecks. Just over one-quarter
of the puppies esed (25.6%, 4 = 10} were scored 25 in-
rermediare, with 51.3% {0 = 200 scored as dominang, and the
remaining 23.1% (o = 9 classified as submissive. Twenty of
the puppies tested {51.3% ) were later placed on commercial
farms, 18 (46, 2% were placed on communal farms and 1 was
initiglly placed on a comnmunial fanm but was laer moved o
a commercial farm, When the dogs” wocking behavior was
expmined, there were no 5il'|1iﬁ-|;;||1|: differences nﬂ_arding ITUSE=
wnrﬂurlﬂ:., atbembveness, ]'H'I'J'tﬁu.'ti'l-‘l.'Tl.l!ﬂl., CRre BEVEn o the dng.,
or farmer satsfaction between the those poppies that had peseed
as dominany, inrermediate, or subaissive. Tlere was o signifi-
cant difference in age ar evaluarion berween the 3 groups of dogs
iy = 0.6Y, df = 2, = 0,708),

Behavioral Problems

Almost all of the respondents {94.5%, & = 89) reported having
had some sort of behavioral problem with their dog ar some
stapge. The majoricy of farmers (§9.4%, r = 43 had regular
contact with their dogs, which made identifyving and correcemg
behaviosal problems casier, Mearly three-quarers of respon-
dents [71.7%, # = 33] with problens reported them w CCF,
although the majority of these (62.5%., o = 15} waired wnril
somie tome later rather than reporang them mmmeditely,
Seventeen farmers respomded o the quesnon regarding methiods
of correction wsed, and the majority of these |T6.5%, w = 13)
ugexd the methods of correction advecared by CCF Cogrective
trainirg was found to be effective in 61 % of cases, and 4% of
rempomdenis (r = 44} were having some somr of behavioral
problem with their dogs at the ome of the survey.

The problems reporved ar the time of the survey are shown in
Figure 4, The mos common problem reported overall was
chasing game, which was cited in almose half the cases (45.5%,
m = 20, Staying at homes was also prevalent, being reported in
A1.8% of cases (n = 14}, while 25.1% |m = 11] of the problems
reporred involved dogs that were harssing or killing livesrock,



rumbar of dogs exhibiing problem
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Type of problem

Fegura 4. Breakdown of Bebavioral probems axhinined by (ke 44 lesiock
guarding dogs placed on Mamibian farms hat were mported a5 having
probdems at the time of evaluation

The behavioral problems varied by age group. The most
commion problem exhibited by dogs under a vear old was
harassing livestock, which was reported m 51.9% (n = &) of
cases. Chasing game was the most commonly reported problem
it both juvenile and adulr dogs, being cired in 44.4%, [k = 4
and 61.9% (n = 13} of cases respecrively,

When the dogs exhibining behavioral problems were com-
pared 1o the overall popularion, there was no signafcant deviaton
from the cr:[u.'l:tc\'l &K rati I;IL = (LMK, df = 1, P = (adl),
and neither transferring dogs [y° = 2,30, df = 1, P = 0,130
noe farm tvpe (p* = LOE, df = 1, P = 0.298) seemed 1o have
a discermibde influence on the frequency of problems.

DISCUSSION

Farmer Satisfaction

B,cw,rd'l:ss of the independentdy calculated pe:Fl:lrm:nL': of the
dos, the farmer must percesve a benehit ta h:u'ln.g a Hvestock-
guarding dog for the program e be truly successful. This
sstieation seemed to be the case in this study, with almose 70%
of responding farmers classifying their dog's performance as
very good or excellent, and the same propormion recognizing an
ecomomic benefic o havinp; a E_u.:.rdmg -Ijll:ﬁ. .P|.||:|.'||:|ug|1 this was
niot quire as posinve as the perceptions of Farmers o a 15 stoedy,
where B9% of farmers considered their guarding dogs mo be an
economic benefit (Green et al. 1984, it snill revealed vhar che
technigque was viewed positively by Mamibian farmers.

Faclors Influencing the Success of the Dogs

Bex, We found no signibcant differences berween the sexes
nega ":h’"E !:lurl:vu-'rmn.rbw. This wppilrll.'d the I'ilkfin[.'.‘:‘. of prt'r'i-:-u':
studies (Sims and Dawvidiak 19590},

Sdock Cuarded. This ssudy revealed some vananon o effec-
mveness on comimercial ranches depending on the stock puarded,
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There was no evident reason for this, as dogs worked in very
samilar enviconments regardless of the stock being guarded, A
previous stidy indicared thar cermain behavioral characreristics
of sheep made the arding dogs more effective |Mclirew and
Rlakesley 1952}, bur there was no companson with the be-
havior of goats, so i s difficult 1o gaoge whether the variation
in performance of the dogs in our soudy was the resul of raits
af the sinck, or of the individual dogs themselves. Guarding
diogs have been successfully boneded to o wide variety of species
(Sams amd Dawwvdiak 19200, so the management, raising, and
trabning of the dog seem o be more importans fagrors in
determining the eventual siscoess of the guardian rather than the
species to be guarded.

Age a1 Placemenl. There hos been much debare abour the
best age ot which o place a dog with the livestock it is assagned
to guard, Many authors assert that placig a dog with stock
while it is still a young puppy |usually berween 6 and 8 wecks
old} is a key comiponent of furure suceess (Flansen and Smich
1999}, becouse dogs form sreng social amschments o orher
species af this age (Freedman et all 1961; Landry 2000
Socialization o people during this stage detracts significanedy
from the dogh effectivencss (Hansen and Smith 1999), and
socialization and boading is repored m become more difficule
after 3 months of age (Landroy 2001},

Oither studies, howeves, have shown that dogs introduced 1o
stock laver m Life can seill be effective puardians; for instance,
MeGrew and Blakesley [1982] reporred thar the ideal age for
expasire of Komondor guarding dogs m livestock was 6-10
months old, We found no apnibcant etfect of age at placement
on the resulant effectiveness of dogs.

Presence ol Oiber Dogs. Some sdies have sugmested dhar the
presence of other d.qlﬂ!- can cause the iim‘:l:nul-:-g,ua.rdul.g d-::g tin
|J.m'|.'|-:r|1 undesirable tendencies such as 1'|:la|:||.i|1l.'., [t-a'tir'l[.'. the
Rock, and exhibating apgressave or predatory behavior {Cop-
pinger e al. 1983 In this smdy, having other dopgs working
alongside the guarding dog did not have & significant influence
on performance, Working effectively despite the presence of
other |.‘||.1g:. 1% @an ndl‘antagu, because Erisiay farrners had several
diogs working with the flock, alethough the negative impact upon
the artentiveness of dogs on commercial farms highlights the
need for close manitering,

Dog Behavier and Husbandry

Interaclions Belween Oifterent Varlables. The hehavioral
traivs of the guarding dogs, i.e., being attentive, trustwaorthy,
and procective, were not independent, as has been seen o other
studies |Coppinger and Smith 1983), Tradivionally, the liieea-
ture has defised a successful livestock muardian as one thar
soofes highly in all 3 areas, although this sudy shows thar even
dogs thar exhibir behavioral problems and do not score highly

on trusrworthiness can still be effectve i reducing losses,

Alenliveness, A high level of amenmiveness o livessock is
a key component of effecrive, soccesstul Eu.an]:lng, |L.'.|r|.-;].1".I
2001). Inattentiveness has been hinked both o the high level
of mortality in quventle bvesrock-goarding dogs and o & re-
duction in protectiveness | Losenz er al, 1986}, The dogs in this
survey were highly arrentive relative e thase in most previous

Rangelend Ecology & Manzgament



studies, Ina 1983 scudy, Coppinger et al. found thar only 37%
of the Anamdians raced in the Unived Seates were described as
being excellent or good in terms of amentivesess, although high

levels of arenciveness were repomed by shepherds using the
same breeds of dogs in O3 World countries,

Trustworthiness, Trustworthiness proved o be the lowess-
sconing of the behavioral rraics, and also shewed a large amount
of individual varation, Other snedies, i the Unied Scates, have
reported higher deprees of trustworthiness for Anamdians than
we found here (Coppinger 1992), although as a breed they have
been noted as having a tendency o exhibic unrruseworthy behay-
wor (Andele 19%%4). Trustworthiness was closely linked m other
behavioral traats such as attenbvencss and protectiveness, bogh
here (see Table 2) and in other studses [Coppinger et al. 1988),

Livesock-puarding dogs have been selecuvely bred to lack
the ancestral ssquence of operative predarory behavior {Landry
001), and prustworchmess of livestock guardions has been
defined as the absence of such behavior {Lorenz and Coppinger
19860, In many cases, however, predatory behavioss are mani-
fested imirially as play, and can become reinforced into a
problem if not correcred immedianely. This oype of predatoey
play behavior was ome of the maost common problems repormed
o oS, and las alse been deseribed in memerowus other smdies
iLinhar ¢r al, 19795, Unrrusrwosthy behavior has been linked
tn a high-energy diet, with surplus enerpy being utilized in
excessive play hehavier and steck harassment (Lorenz and
Coppnger 19861, The Namiban dogs, however, despire heing
fed @ relatively low-calocie diet, sall exhilated a high frequency
of problems associaned with excessive plaving with the seock,
s surplus energy due to dier is onlikely o be the basis for the
antrustwarthy behavior ohserved in this smady,

Diogs moved berween owners were less trustworthy than
thinse thar bad sor been moved, so partscularly careful selection
and mopitering should be emploved when choosing a second
home for a livessock-goarding dog, However, inis likely that the
dogs that were rransferred were less erusoworthy ro begin with,
anel thas this was why thesr onginal cwners decided o pass them
o, &0 this lack of trustworthiness many oot be an effect of
the wanster itself, Owerall, however, changing owners had no
negative influence on the performance of the dog in weems of
protectiveness or farmer satisfaction, indicaring rhar moving
diogs bepween owners can be a workable strazegy, and thar such
dogs can still be successful goardians.

Profeciiveness, The dogs soudied here proved o be very
procective, with the majoricy of farmers having wimessed effec-
tive guarding behavior The mean protectiveness raring here,
with over 80% of respondimg Farmers in this study mnng cheir
dog’s protectiveness a5 pood or excellent, was smilar to that
found by Coppinger et al. in 1988 for varicus breeds working on
ranches in the Uniced Scanes.

The high level of protectivensss was reflected in the large
decrease in bvestock besses reported by farmers afeer placement
of the dog, a mend thar has also been observed in nemerous
other studies (Coppinger et al, 1988; Andelr 1992; Hansen and
Smith 1999}, Despite their effectiveness, however, guarding
dops are ualikely o eliminate hsses entirely, and for maximal
effect should be vsed as a pare of a broader Hvestock manage-
ment stratey | MoGrew and Blakeskey 1982).
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Care Given. Overall, the care given m che dogs was high,
and rhis care was prr.lhah]:f crtical to the soccess of the proe
gram, because althowgh vestock-guarding dogs have long been
selectively bred for cermain apecific behavioral traes, the
environment must be adeguare in order for these raies m e
expressed fully, This interaction berween a generic predisposi-
rion 1o guarding and the local environment has been nored
previously (MoGrew and Blakesley 198); Coppasger et al
I%83) and is a very importane facror in the development of
a wseful guardsmg disg.

Puppy Aptitude Tests. Caregorizing the puppics as showing
]'.u':l.inml:n.anﬂ}' submissive, invermediate, or drminanr behavior
al o yoaung age il 1wt prove to be a vseful indscator of larer
siccess a5 working dogs, although peevicus authors hayve
suggested thar che more submissive puppses may be the bess
suited to livestock guarding {Sims and Dawydiak 1990},

Behavioral Problems

Behavioral problems were very prevalenr amongst the dogs
;:ll:l.'r:r], :|JI:|'.||:||.|3_|.'| ﬂm}' still acied as eHeciive Euu.n;lian;_ f_fhasin_p_
wildlife has been reported in other studies (Coppanger et al,
198%; Hamsen and Smith 199%) and may be parbcularky
cormman in Namibia, a5 there s a high demsity of wildlife on
the farmlands, and an overrealous p;||.'|rd|:|r| may regard them
a8 a threat and bearn to chase them. An attentive herder can be
very effective in recognreing any such behavior eaddy and
reaching the guarding dog thar game and ather stock animals
are not threars,

Harassment of livestock is alse o well-repomed problem
with livestock-guarding dogs, particalarly puppaes, where it is
a damaging mamfestation of play behavior (Green et al. 1984
Landey 2061 |, Young dogs in particular mse be closely nsom-
tored while with stock to ensure thar any rough behavior is
noticed immediately and the dog stemly reprimanded, The we
of a cumberacmme ‘-i:nﬂ_i-: siick™ amached o a dnn;‘: crllar has
proved effective m curhing the desre to leave the herd and
chade wildlife {Sims and Dawydiak 19204,

Ukee of siggested correction methods proved effective in the
majoriny of cases, although most farmers waited some ime
before reporting problems. This time lag before secking advice
with behavioral problams s of comcern, as rapid action s
critical for successful correction.

MANAGEMENT IMPLICATIONS

Cruestioning farmers reganding the perlormance of thear dogs 15
clearly a subjecrive way of collecting informarion, as the
responses often depend as much on the perceprion of rthe
farmers as the actwal ethcacy of the dogs, For this soady,
Bowever, the pc'rl.'upl:ir.m:. of the PIEL!]!I]E invalved were Juse psg
imporeant as any ehhective caloulatom of performance; there-
fore, even using these subjective responses, the placement of
livestock-guarding dogs proved successful in Namibia,
Effective guarding is challenging in struations where the dﬂg
g'u;krds. stock that GLIZEE unn:r_'q.a-mpanml aver largr: traucts of
land {Hansen and Smith 1999, as is usually the case on the
Mamibian farmipnds, Unlike breeds such as the Komondor,
which tends to show site fdelity v o pamicular area (Linhare



et al. 1979), the dogs used here proved their efbcacy at pro-
tecting livestock even in circumstances where they moved long
distances om a daily basis, Although guarding dogs do reqguire
care, attention, and training, the fime spent investing in them is
wsiially ourweighed by the rime saved in erms of Hivesiock
protection and predaror controd (Andelt 1992), and they have
proven to be econome assers (Coppinger e al. 1988},

The decline in livestock losses reported since obraining
a guarding dog, and the high levels of protectiveness, atten-
tivemess, and farmer samsfaction, demomstrate that the place-
mene of these dogs has worked well on BMamibian farme,
Previous studies lave shown thar wsing guarding dogs daes not
caiise predarors o benve their terricories (Landry 2001), so chis
straregy has valuable porential in erms of condlict resclstion
and diminishing livestock loses whale stll mamtabong preda-
rars as an integral part of the eomvarem. Using guarding dogs s
also likely vo be 4 more effective long-rerm strategy for reducing
lissses than technigques such as indiscriminate predator remov-
als, as studlies have shown that such removals often do not hals
depredation events for long (Sabl e al. 20025 Moreover, many
losses attributed to predators are often acrually dee to ather
factors such as stock thefr (Rasmussen 19991, and guarding
dogs have the additional advanrage of being able to effectively
prevens these bosses as well This study demonstrates that
lvestock-guarding dogs can be cffeenvely employed 0 povel
environments, &g, both commercial and communal African
Farmlands where large felids pose a threas 1o domesric sock,
and have a substanrial impace on reducing livestock losses in
those sicnagions. Developing @ berber understanding of this
technique and the facrors that influence dogs’ success will be
valuable for farmers in a wide variery of arcas where large
predators exsse alopgside domestic stock,
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