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Black-tailed Jackrabbit Preferences for Eight Forages Used for
Reclamation of Great Basin Rangelands'

Abstract
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lntroduction

Black-tailed jackrahbits (1rpra tzlfirmirrro) frctlucnt
\orth -{merican range anrJ croplands from
Vashin5on. east to the Dakota-q in the llnited
States. and ertend south into Xle)iico (Hall 19llt).
Jackrabbit popuhtions ale cvclic. with 7 to I0 vears
t,vpicallv sepamting peak numbers (Gross et ol.
1974). When high populat ion-< occLrr ' ,  jackral ihi ts
con compete $,ith lrild:rnd dorne-"tic herbiroles hrr
lbragc {Currie ancl Coodr,".in 1966. Johnson 1979).
NTanr ieel that high poprrlations ofthcsc animals al:
ferl  statrrre and composil ion oI rangclancl vcgcta-
t ion throrrgh sdccl irc grazing (Stolart rnd Hull
1919. Sparks 1968, Lresk J978. Roundr er al.
1985. (lra*ler 19tl0l. Others srrggest. honcvcr. that
because populadons are clcl ic. and Lhe hales ex-
cn fccding prcssure on neallv all impofilnt corn
ponents ol plant comnrunit ies. thcl havc l i t t lc
inllucnce on legetation compi:-'sition of good con-
dition rangclantls (Anderson and Shumar 1986).

Agricultural crops and reclaimed rangelands.
ptrrticularlr' cr csted rr'heatg|ass ( A gTop,tron de s e r-
iorzn (Fischcr cx I-ink) Schultcsl sccdirl€rs. ale tr1:
Len  l r e fe r f ed  b1  b lack - ta i l ed  j ack labb i t s
(Fagcrstonc et al.  1980. Rounclv et al.  1985).
Jackrabbits sele(, i  grasscs in carlv spring and

srrmmer. forbs in latc summcr and iirll. and sirrub-.
durirrg r intcr months {Curric and Coodrdn I966.
Sparks I 968). Thc spring and carh summer period
r:oincides with thc latc-boot ancl earlv anthesis
. t r 1 . -  , , f  ph -nu l , , y r  , , | "  u r r r  r ' . r ,  - l ' i t u . e  E rJ \ \ e - .  j r

pcriod whcn severe defoliation rnav significantl,v
affect vigor ol health of these plants (N'[cllvnnie

1912, Cook et aL. 19513, Canskopp l98B). Rccla-
mati.-'n or re!egetat;on sper,ialists mav aloicl potcn-
t ial  stand lai lLrres anrJ competit ion for foragc i l
inlbrmation on relat ive preferenccs r)f  blaok-tai lcd
jackrabbits for common c,ulLirars was avai lablc.

Stc cvaluatccl thc relttive preferences ol black-
tailed jackrabbits lbr eight selection-" of grasses
adapted to and available for reseecling arcas in thc
arid ( lreat Basin. Selections {arrd re<rrmmenclcd
preci l i lat ion ranges for planting) u,erc:2 cult ivam
of basin vildlve lLe.vnu'. ci.nererr; \Stt ibner & Nlcr-
r i l l  A. Lcive)). Nlagnar (20-63 crn) and Trai lhcad
(2(l4l cm)r I  cult ivar of blucbunch whcatgrass
(Pseutktroegnteio spicata (l'ursh) A. Lijve), Cloldar
(20-46 crn); 2 cultivars ofthick-spiked l,heatgrass
(E l lmus  l anceo lo rus  ( (Sc r i bne r  &  J . (1 .
Smith)CoLrld). sclccrion #902I076 (I5-4I cm) and
Secar'  (20-46 crn); the Bozoiskl (31-36 cnr) cult i-
var of Russian tild rve (Ant,tl,olrachts junceus
(l ' ischer)N evsk); Nordan crested wheatgrass
lAgVtpttttrt desertonttz (Fischer er Link) Schultcs)
(20-30 cm): and a.fested \,rhealgrass cr-oss cal lcd
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Hvclcst TT (20-20 cn). a procJucl o[ .4gnrp_rrrrr
desent lnL nnd Agrop)r'ur ff^IeuLnL (1,.1 Geertrer).
Our objecLire ras Lo identif,v selection-. rlrich rniglrt
be a racti\.e to or lvoidecl by bltck-tailccl jackrab-

bits. This las acrromplished br monitoring fre-
qLrencv and intensitv oi utiJization oi plnnts bv
nati ;e black-tai led jachabbits having access to
plots r{here all seLections lvere cqualll alailablc.

Materials and Methods
' l 'he 

sturJ,v was condur: led on lhe Northefn (;reaL

B a s i n  l l r p c r i n r c n t a l  R a n g c  ( l  I 9 ' 4 3 ' S  ,
13 '29 'N )  70  km l es t sou th les t  c , f  Bu rns .  OR.
\ lcan annual prccipitat ion is 28 cm rr i th peak
rronlhlv accLrlnulaL;ons in No!embef. Decrernber.

Januar "-.  and fr la1 {ranging i iom 2.8 to 3.6 cm]i
ancl a nrcarr rninimrrrn acr,umulation (0.t i  r .m) in

Jul_v. Xlean anmldl tcmpcraturc is 7tC lith r:r-
Lremes of 29 and 42o(i.  l lean crop -vear precipr-
tat ion (Sept.-Jrrrre) is 2iJ crn. -Soi l  where ploLs were
established l,as a Holtle (coarse-loamv. rrixcd,
fr igid Al idic I)uric TIaploxerol ls) l \{ i l ican {coalse-
loanr,-. nrirerl. lrigrd Orthidic Durirerolls) complex
(Lcntz ancl Simonson 1986).

With the exception ol H_vcrest ll. from USDA-
.{RS Logarr. l iT. seerl ras acqrrired f lom the -\CS
l\rllman l'lant N'latcrials Ccntcr, Siashington. Seecl-
ling-" 1vg1-61 establi-"hed in tubes in a gleerl holrse
druing thc rrintcr und transplantcd to plots irr earl1-
{pri l  1990. Clop-_,-ear precipiLation irr 1990 tas
i40 ' , ' l  r r '  r ' rE ,  . I ' r . t  h '  r . r r , - ,  p l . r n l s  s ,  1 '  g r , , s i n ;
essentiallr ilee lrom competition. the,v tillered pro
l i f icalh. l ' lant ing rJesign was a randomized com-
plete block rvith eight treatments (cultivars) and
nine fepl jcal ion-q. -{ r-epl icate contained 9B plants
ofeach selectiol (total/replicatc = iB4 plants) ran-
clornlv plarrtctJ within a 28 X 28 rnatr ix. \ ' laLrix
rons and column-r \rere 76 cm trpan \{ith each of
thc ninc r-cpl icalcs bcing 20.6 m k) a si. le. Plots
rrere kept 1{eedlicc bt rncchanical rr'ca s. r,:gc-
Lation Adjacenl to the plols \ras native -(tlgebr.ush
(.,lnerni.rio spp.)/bunchgrass lo lhe rlesl and crested
whealgrass to the nodh. east and south. Helbage
ploduction. sdmpled for dn umelatcd projcct in orrc
of our acl jac,enL crcsled \rheatgrass paslures. \ras
294  kg /ha  ( *6 .0 .9510  C l ) .  A l t hough  l c  d i d  no t
sample procluct ion in our ploLs. the level ol her-
bagc avai lablc appcarcrl  Lo eqLral or sl ighLl;- erceed
that ofthc ncighborimg clcstcd 1r'hciltgrass. l)r'(xluc:
t i , , r  i n  l l  -  , , r l i ! F .aSe l , r ' u -h  hun ,  hg "a - -  r ege tc t i o r r
appealed to be lo$,er than thc ncighboring crcstcd
rr 'hcalgrass paslLrfes. Snall  nrdenls. prirnari lv

Ton nsend ground -squilrels I Sp e nbp hi lus to bn-
rendi). $'ere eliminated both rvithin and adjaccnt
to Lhe plots with zinc phosphide. Trai ls. l iequent
sightings. and jackrabbit scat on nearlv everv
squrre metel of our. plots gale us confidcncc that
black-Lailed jackrabbits were the main herbivore-r.

Jackrabbits from surrounding terrain hacl free
access to the plots iiom eallv Jurle until l0 lulv
1990. Xlost foraging was nocturnal. and $e did
r , o l  ,  cn -u -  l he , rn im j r l . .  ( t ne  r ' o ' r l , l .  hu$e re r .  t r f  i -
.el lv encr)untef a jackrabbit for erer;- 50 to 75 m
of dry-timc travtl in thc adjarnt sagebrush/brrnch-
grass vegetation. \ight road suneys ofjlckrabbit
numbcrs in Harncv Cotrntv have been compiled
bl Oregon f)epartment of !'ish and \\ ildlile per
sonncl for thc hst l2 vcars and indcrcd as num-
bers/]00 km lraveled. Val iat ion is extrerne. and
numbcrs rangc fron 0 in l9B5 to a high ol
IBl l / I00 km in 198I. 

' lhe 
mean and st{ndard

deriation lor Lhis sarne period are 46 and 58.7/I(X)
km. rcspcctir .clv. Thc indcr for J 990 las ,10/ 100
km (Dersonal cornrnunication. (;eorge Keister. Or.
Dept. ! ' ish & S i ldl .) .

During the period thc jacknbbils had acccss
to plols. plants $,ere in the ve€ietatile and earlv
boot stdges of phenologv. The lal ler slage is lhe
time t'hen se\.ele deibliation most ncgativclv af-
fects suh-"equent r igor and production oi cool-
season grasses (Xlclh.anie 1942. Cook cr al. 1958.
Canskopp l98B). Diamelers of incl ir iclLral planLs
langed betr\,een 3 and 12 cm. After hares t'ere
rxcluded from plols bv fen(, ing, each plant \ra-r
scorcd for prcscncc or abscncc of un-v sign of
defol iat ion. indexed as either a 0 or a l .  and de-
g rc -  , , f  r r t i l i z r r t i n r r  , r .  i r r , l - r - , 1  I ' r  . , , , r e -  r a r rB ing
fiom zero to three. Scores. based on appearance
ofplants. incl icatcd:0i no ut i l izat ion. l)  l -209lo her-
bage weight remored,2) 20 1rl  400/0 weight re
morecl,  and 3) >40?o *cight rcmolr-rJ. Scorcs
(n:98) for both response vaiables $,ere sumrned
br- cult ivar (n:8) within each repl icat ion (n:9)

t'ith the totals fi.rnctioning as singlc obscrvalions
(n:72) in ranclomized-complete-block anal,vses o1
variance. L)ata $'ere convertcd to pclccntogcs df-
tcr analyscs.

\ l " a r r . r 1 , . r r a t i , ' n -  a r rd  1 ' r . i . r . n ,  -  r d t i ng -  sF f -

accomplished lith Lcast -qignilicant Dificrcncc
(L-sD) procedures (P:0.05). Selections scoring )
than I I-SD al love the rnean uere l ie*ed as "pre-

ierred." thosc { l  LSD bclol thc rrrelrr wcre
r-ecognized as'ar 'oided," and those wiLhin + I LSD
ol the mean $,ere consideled to be 'passivel,v"
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Ibragecl upon b;- jackrabbits. I)egrcc of associu-
t ion het$een relat ive rankings establ ishcd for thc
sclcctions bv thc tr,;o response rariables \!as quan-
t i f ied r i th Spearrnarr 's rank corrclat ion coel l icient
(C ibbons  1971 ) .

Results and Discussion

Approximatel,v i:i406 of all plants received somc dc-
grcc of clcfol iat ion *i th the range ertcnding from
4oi tor "Trailhcacl" basin wild rve to 690lo for
"Hvcrest II" crested wheatglass. Mcan pcrccnt:rgcs
olplants dcfoJiated (! ' :61.4 wilh 7 :rnd 56 d0 and
lerr ls ofuri l izat ion ( l  = 57.9 \, , i th i  and 56 dl) bv
blacklailed jackrabbits difiered signifi cantl_v among
sclections $' i th nearlv identical interpretat ions rJe-
rivrd lrom both rcsponsc vuriablcs (!'igures I and
2). The r:rested rrhealgrass cult ivars (\ordan ancl
Ilvcrcst II) wcrc c)carly prelerred lbrages. Percrent
of plants clclbliated and levels oi utilization for both
culti,tars lvcrc ncarlv trro times greater than scores
ofthe other selections. anrl  applorimatch 6To oi

these plants were a({Lral lv ki l lccl bv overpp:rzirrg.
Thc blucbunch t 'heatgrass cLrl t ivar (GoLlar) rnd
the tr,".o thicl-spiked rhcatgrasscs $,ere ibraged
upon at roughlv mran lcvcls and were assiplned a
passi, 'c rat ing. Thc Bozoiskv Russian l , i ld-rve anrl
t lo basin l i ld rve cult i lars. Trai lhead and Mag-
nar. were l ightly foragcd upon and ranked as
. r ro i t l e ' 1 .  Re la t i r .  r r r ' k i l g '  a rn , ' ng  - , . 1 , ,  t i " n .  " " r ' .
r r ' r r l r  i , l ,  r r t i , . r l  b '  t r . een  t he  l r l .  r c : l ' n r : d  \ J r i r -
blcs (Spcarrnan's coefli ient of rank corrclation
r  - 0 .o8 l  s i t h  t l r -  nn l r  , l i s ,  r ,  p . r n ,  r  L , . i n8  ' r  r ' " r r -
signif icant (P>0.05) cxchange of ' 'Secar" anri
thick-spikccl whcatgrasses as ranke.l b'- the two in-
dices (l'igures I and 2).

Oul resuits suggest these crr l t i rals coulcl be
LrscrJ as rnanagcment tools to either discourage or
cncourage black-tai led jaclrebbiL usr: of an arca.
I'or example. plantings of thc r,;ilchte cultivar-"
rnight avoid al lradion to road or aircraft runu,a'-
r ight ofrvavs. ln a similar vein. the basin ancl Rus-
. i r n  u  i l J  r r  e  ,  u  l t i r  a r -  r r r i e l r t  l r r n ,  t i on  J -  p rn te ,  l i \  F
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buffers around more valunblc crops as suggested
by Fagr- 'rstonc el cl .  (1980) or as alternatire l i , 'c-
stock foraf{es less likely to be consumcd or
darnaged bv black-tai ler l  jackrabbits. Conrersely.
plantings of crcstcd lhcatgrass cultivars might lurc
jackrabbits awav i iom more raluabh. but lcss
palatable. crops or cliticrl alcas. Eilicacv of buffer
str ips for. crop prolccl ion has noL bern lcstcd. ho$-
crcr. and addit ional research is needed to address
applicabilitv of this hvpothesis.

In thc sagcbrush-stcppc, black-tai led jackrab-

bits t_vpically inhabit shrub dominaied areas dur
i r r p  , l l r l i uh t  . r r r J  r n . rL ,  f , , ' l i n y  f u r . r r -  i n t u  . r r ,  r r .
offering highel qual i ty forage but less o, 'erhead
covcr' .r t  niglrt  (Johnson and Andcrson 1984). Re
seart lh b_,- Longland ( I  99 I )  r letected signif i  cantlv
less usc of palatable feed by jackrabbits then dis
tance from cover wds onlv 5 to l0 m. l lnder rnore
apJrliecl conrlitions. in largc scctlings. and rvith high
populations, bldck-tailed jackrabbits tvpically lbr-
age  u i t h i n  r  i l t ) t l - r n  l , a r rd  J , l j r ,  '  n l  l u  I ' r L , l c i  l i \ c
cover (VJestoby and Wagner 19713. Round,v el a1.

1985. XlcAdoo et aL. 19Bi). Wc sar,; no signili
rant c\ i{ lcnce of a uLi l izat ion gr 'adient in ()ur plots
"h i . h  r r r r g "J  f r "m  j  t "  t r 5  m  i r , 'm  p ro le , t i r -
shrubs. Percent of plant weight ut i l ized arcragccl
90/o for thc 3 rcplications clost:st to cover and 120/o
in thc 3 most cl istant blor:ks. The fact thal crcsted
whealgrass bounded our plots on 3 si.les raises the
possibility that jackratrbits might har.c been prccon-
dit ioned b selerr these crr l t ivars. Thc r luraLion
(about 40 davs) of this trial, hor,ierer. r'as sufli-
,  i c n t  t , ,  a l l ' , u  t l r .  h a r - .  t , ,  J ,  r , l u p  ' 1 , .  t i r '  1 ' r i " r i -
tics. lndccd, in more conllolled prcfcrc'ncc
experimcrrts, animals arc frcqrrentlv given much
less accl imation l ime ancl frrrced to dcplctc their
lbrage resources to a €{reater dcgrcc (Curric ancl
Coodvin I966. Murrav I98ztr).  Addit ional lv. our
obsenati{nls indicated the harcs occupicd the sage-
brushfuunchgrass vegetatidr du ng dar-l ight h{rurs
lhcrc thc,v had acccss to a divr:rsi lv of native
grasscs Js lr'cll.

Our f indings. and those ofothcrs (Johnson and
-Anderson 1984, Oratlev I99O) tleariy demonstlate

J , r ,  f r . r l , L i t  F , , r . , y ,  l ' r . l - r ' r r , . -  2  t ' )



seler:t i re grazing bv black-tai led jackr.abbit-. .  H:rv-
ing identi l ied larorcd and avoided cult ivars" r lc
suggest planting lrr.oided -seler,Lions in arcrs prone
Lr) Ircqucnt out-breaks .r i  black-tai led j :rcbabbiLs.
l)ossible benefiLs irrt lude: ( l)  minimizing potcntial
damage lo groving lbrage or arid land ground
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