
August 2002 3 

Management guidelines for overcoming the challenges 
of establishing antelope bitterbrush after a wildfire. 

By Charlie D. Clements and James A. Young 

A ntelope bittcrhrush occurs from British 
C o l u n ~ b i a  to Montana. and couth to New 
Mexico. This widespread distribution implies 

the importance of this shrub. I n  1924. Arthur W. 
Sarnpson. one of the farhers of range management. re- 
ported that antelope bitterbrush is an important browse 
species to deer. elk, and antelope. Since then. its impor- 
tance has heen doctmented as a criaical browse species 
for wintering mule deer herclc and highIy preferred by 
domestic livestock during late summer. fall. and winter 
months when herbaceous vegetation dries up ancl is low 
in digestible protein. 

Dectructive wildfires in 1999 burned more than 1.6 
million acres of rangelands in the state of Nevada alone. 
These wildfires can be very destructive causing loss of 
life and or property. decreasing food and cover for 
wildlife and livestock, and aiding in the spread and dom- 
inance of invasive weeds. 

Tlse restoration or rehabilitation efforts that follow 
thcse fire storms are critical in suppressing these inva- 
sive weeds as well as providing food and cover for 
wildlife and liveslock. The Nevada State Office of the 
Bureau of Land Management. USDI in coordination 
with other federal and state agencies aggressively a p  
proached these restoration or rehabilitation efforts Tol- 
lowing this destnrctive witdfire season by ordering over 
4.3 million poundc of seed in 1999 to be seeded onto 
burned rangelands throughout Nevada using various 
seeding me~hods. Of llijs 4.3 n~illion plus pounds, not a 
single pound of antelope bitterbn~sh seed was ordered. 

Unlbn~inately. many resource managers do not include 
antelope bitterbrush in rangeland seedings because it has 
not demon~trated successfttl establishment following 
wildfires. Here, we outline the successl211 and lcss suc- 
cessful outcome of two evaluations to re-establish ante- 
lope hitterbrush fi~llowing wildfires. 

Case Study #I 
An important antelope bitterbrush community located 

within the Doyle Wildlife Management Area, located in 
northeastern California, was destroyed by wildfire in 

1987. This site is at an elevation of 4.260 feet. receives 
an average of 9.6 inches of precipitation annually and is 
a critical wintering area for the Doyle mide deer herd. 

The natural seedling recruitment or resprouring of an- 
telope bitterbrush was nearly absent following rhis fire. 
At the time the devegetation efforts were initiated, the 
habitat destroyed by wildfire was dominated by perenni- 
al buckwheat, skeleton weed. and cheatgrass with less 
than 10 antelope bittethn~sh shrubs per acre. In conrrast. 
the unburned habitat was dominated by antelope bitter- 
brush and big sagebrush with the antelope bitterbrush 
density at over 500 shrubs per acre. 
1n the fall of 1993 and 1994 we evaluated five merh- 

ods of establishing antelope bitterbrush at this site: 
I ) a cased-hole pirnch seeder. 
2) hand seeding to simulate rodent caches, 
3) drill seeding with a no-rill drill, 
4) drill seeding with a half-sited rangeland drill. and 
5 )  discing followed by seeding wit11 a half-sized range- 

land drill. 
The cased-hole punch seeder tool (developed by Dr. 

Terrence Booth. Agricultural Research Service. USDA. 
 for^ Collins, Colorado) was used by placing three ante- 
lope bitterbrush seeds inside a 112 inch wide by 2-11? 
inch deep circular plastic cylinder and pressing into the 
ground. The plastic coating is designed to deter preda- 
tion by rodents. The cased-hole punch method planted 
antelope bitterbrush in 20 foot rows. 2 feet apart. A total 
of 100 cased-hole punchinps were established on 10 
rows. Antelope bitterbrush shrubs, recorded at the end of 
the second growing season, established in 82% of the 
cased-hole punch applications. 

The natural recruitment of antelope bitterbrllsh is 
cIoseIy related to the seed caching activities of ganivo- 
rous rodents. These rodents exhibit two types of 
cacbing: I )  they harvest seeds and bury them deep with- 
in their burrows. termed larder hoarding. and 2) they 
harvest seeds and cache them in shallow depressions 
throughout their home range, termed scatter hoarding. 
Scatter hoard caching has been found ro be an important 
mechanism of dispersal and recruitment of antelope bit- 
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Figure 1. t1 ~ t e l o p p  bitterhrush secdlittgr sprmttting Jrorrr 0 rndctr 1 cnche. 

hittcrhrush shrnhs werc likely limiting each 
oll~ei. hy density dcpcndent fi~cto~'s. 

Antelopc hi~kerhrusli is most frequently 
ceedcrl 011 rangelands with n rangeland 
drill, Wc ilsed ;I hall-size ratr~cl;!ncI drill to 
~eet l  antclope hittcrhrush i l l  3 pounds per 
acre razc (Figure 2n). This lneil~od cffcc- 
live1 y estahlishccl 2,505 antclopc bittcr- 
hri~sh shruhs per acrc (Figure 2b), Same 
areas appeared to !-re too (tense rherelbre 
limiting the growth of sinnllcr qhrtlhs. 

Discinp I'flllowed hy seeding with ;I hall'- 
sized rangclantl drill at a 3 poundc per acre 
rate estnhl ished tlie fewest antelope hitter- 
hrush shrubs. 160 pcr acre. We atlrihute 
th i s  low cstablishrnenl to increases in 
cheatgrass rollowing the discing clistur- 
hnnce. which appeared to reduce the estah- 
lishment of rzmtelope hitterhru~h seedlings. 

Case Study #2 
A 19% wildfire burned a mountain brush 

comnaunity known as  he S:ind WilIs area. 
norlh ol' Reno, Nevada. This site is at 5.930 
feet in elevalion, receives an avcrage of 
12.3 inches crf precipitation annually and is 
critical winter range for  tlic Truckee 
Intersrntc mule deer herd. Prior to the wild- 
I'i1.e this site was dominated by mountain 
big sagebrush and Sandberg bluegrass with 
an antelope bitterhrush population of 27 
shnths per acre. tcrhrush plant5 Recauw seeds no2 rccovcred lnny gemi-  Following lhe wilclf'ire an average of seven antclope 

nate and 5prout (Figure 1 ). hitlerbrush shrubs werc found pcr ncrc and Su~idherg 
We hand seeded caches, 35 secrls per cache 1-2 incheq blucg~.ass and grccn rabhithrusli dominated the site. I n  

in depth. sinrulatinp roden[ cnchcs ? sepilrilte times. The ;,ddi,ion, we noticed [he  C~leakpTi,SS density in- 
first time wc phstrd tliese cnchcs h e  rodent popnlation crc;,rctl lbllowing rile wildlire,  
at the site dug up and rcnioved the seed< frcm all 298 - .  
C ~ C ~ C S .  On the second attempt, we placed 10 inch hy 10 
inch 113 inch meqh hardwarc cloth over tire caches to 
protect thc seed from the rodenis. However. rodents st i t l 
strcce~rfully rvhbecl about 40% nf the cnchcc. In otlcli- 
tion. k,llowins thc initial sprouting and removal ol' tlic 
weens. 53% of the sprouted seedlings were destroyed 
through rodent gmzin_c and cligging activity. Ovcrall, our 
hand caching el'l'orts resulled in the establishinenr of 21 
sliruhc within this plot. 

A no-till drill was used to limit soil dictui*bance ;inrl 
subsequently reduce clieatgraw prolil'eralion. Antelopc 
hitterbrush seed drilled at 3 potrndr per acre rtlte 'iuc- 
cessl'u l l y estahl ished 7.840 rtntclupe bitterbrush shriihs 
pcr acre wliich appeared to hc too denw for the site. 
Similar !o the cased-hole punchec. ahcse young antelope 

' r~ l~ l ,  I. hnic lnpc  hilterhrush sllrulr c~talhislrmcnt F~,IIowinji 
rrsr)rrtctl mdhocls. 

- - 

Case Sltrdy#l 
Rlctl~nr~ - - ShruhslAcrc 

U:,rurl -,,(, I,tlncl, srcdtr x.1130 
kl;lntl Scurling SOX 
No-TIII D r i l l  7.830 
K i ~ n g c l ; ~ ~ ? ~ l  I l r i l l  
, J ! \ ~ .  ?.!ios 161) 

C'i~rir Study #3 
htcthott - .  SllruhstArr~ - - 

K ~ F ~ L l l r l l  1)rpll. c " ~ ~ ~ ~ ~ ~ E  Seed 1.275 
l i ; ~ n ~ r l ; ~ ~ ~ d  13rill. Unclcanvt~ ~ e c r !  766 
I" 'l"" n'"C'.hruF"- Crc'(cd WI1ci'I~rd's 1.4521 17.1E67 
131 ~llrtl I31rlrrhru\h, Crc\tc.d. For;~gc Kochi;! 1.55hlI 5.13510 
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In the Fall ol' 1997 using a 1i:llI'-hi/ccl r;uigel:~nel tlrill. 
we seeded antelope hittcrhrwsh wing 4 diff'crent iiieth- 
ods: 

I )  cleaned ;~ntolopc hitrcrhruh sect1 at ;I rate of 3 pnuncls 
per ncrc. 

2) ~inclcancrl ;zntclopc bitrcrbru\h .;cctl at n rrttc 01 3 
pounds per acre. 

3) cleaner! nniclopc hitterhnlcli a1 2 pountl~ per ncrc r;rtc. 
crestecl whcntgrass at 4 pounds per ncrc ratc, and 

4) clesrncrl antclope hitterhrusli 2 pounds per acre r;w. 
crcstcd wheatgrass at 4 pountlc per acre ratc. nrxl 
'Irnmigrsnt' S'oragc kochio ~ t t  0.75 pound pcr acrc 
ratc. 

Seeding of uncleaned antclopc hit tcrbrush \cctl \++;IS 

experimcnrccl with to see what type of results corrltl t.re 
attained. while at the samc tirt~c dccreasins thc ctl\l of 
~ h c  seed hy nr)t having to go through tlie cleaning 
pmccss. In addition 10 tlie clrill sccdings. 25 ;~ntelopc hit- 
terl-lrirsli scedlinp it1 ryunrt sixel cnn~ainers were tr:ms- 
plnnlctl at 3 font spacings in tlie xpring oi' 1'St)X. :uicl 
mnnitorctl tnonthly for mortriliry. 

Thc sceding of clcanctl unrclope hitterhrusli \ced es- 
t:thlirhctl 2.275 s h n h  per acre. F-ln\~~cvcr. ~hcsc  plants 
havc grown very slowly and rcw cxcccd a li~o! in  Iiciglit 
:~l'tcr 3 years. The soctling of iinclenncii ztntclopc hiticr- 
brush sced re.;ultccl in  the cst:lblislimcnt ot' 7(1A ~lirrth\ 
per ocre. T l ~ c  mixturc ol' clc;~netl al~tclopc hitterhrusl~ 
and crested wheargr;~\s succeseiLlly cst;~hli\liccl 1 .J51 
hitlerbn~sh slan~bl; ;mrl 17.967 cre.;tcrl w!~curgr:~q\ pltrnta 
prr acre. Thc mixture of cleaned nntrlt~pc hittcrbrit\h , 

cro\tcd whcntgnisr and 'Immigrnnt' iitr;lgc kncliia rr- 
sulted in t he cst;ihlisIirnent 1 5.56 t.rirrcrhru?;h sliruh\, 
E 5.145 crckted w h c ~ t ~ ~ i l \ \  plants ;me10 kochia plants. 

Following tlie Iirst surnmcr. only two :~ntclopc hitter- 
hru4i trniifptant\ were rccorded 3s dead. htit by the cnd 
nf [tic sccnnd surnmcr all hut four transplant\ had been 
rccorclcd as deaci. 7il  daic these four tran\pl;~nlc are alive 
2nd ulcll. This result is con~parative to pall experiences 
in  re2:irds t o  transplanting antelope hittcrhruvh seedling\ 
r h n t  wc have cxpcrimcntcd tvirh. 

Sucaessfi~lEy Establishing Antelope 
Ritterhrush 

Antelope I.rittcrhru\h i\ an im1port:rnt r;~ngcland slin~h 
Ibr wildlife i111il live\tock hrowsc :ulrl \houlcl hc ii\cd in 
rcqtoration or rcliahilitation activities. The lack of suc- 
cess in antclopc hi~tcrbrusli restoration has c1ouJctl 
m:iny resource manngcr\ view\ toward\ using 181i\ 

xpecies in tliccc cfforts. The hi lure to no2 sced antelope 
hitterhruxh o n  rnngclands l i~lloi~ing witellires oontrihutc\ 
t o  the cIcclinc of thia once ctr~iiin:int and iniprjrlonr 
shrub. Antclopc Mrterhruxh dcclinc i~ltimntely reduce\ 
plant cpccic\ rliverl;ity ancl liararc and cover t i ~ r  wiltllii'e. 
Our caw \rutlies slzowca\e rhc potcntitil \ucce\\ ol' re-e\- 
t;thl i shin? :intelr>pe hitterhrit\h on clngel:rnd\ degraded 
by wilrliirc.;. 

I f  thc linhitat is not too s~ccp  and rocky. thc plncinp of 
~n!clopc hitrerbrush \ccrl infn 'lhc ground with thc uw of 
:I no-till or rangeland Jrilt can yield vcn, f:tvcx-:~lilc re- 
cull\. \* seeded at a rate of 3 pounds ptr acre. which i c  
thc pl:rcemenl of o w r  50.000 seeds per acrc (:thout 
I h.XOO antelope hitrcrhl-~~\li st.cd\ per pouncll :ulcl sxpcri- 
cncccl antelope hitrcrI?ru.;l~ dcn4ties ~hnt \vow ;~ctutilly 
loci hi211 ;znd liinitecl tlici r O I ~ ~ I I  growth fiiict ~>r~)ctt!clivity. 

Ecc~namic li.a\ihil iry slit>u Id he con\irlcscd in  success- 
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fully establishing antelope bitterbrush. Drill seeding on 
gentle slopes lacking rocks is much more economically 
feasible than transplanting seedlings. Establishing the 
number of antelope bitterbrush seedlings in case study 
#1 costs $54.00 per acre plus labor. In contrast, to trans- 
plant the number of seedlings needed to achieve similar 
results to the rangeland drill in case study #2 would cost 
over $15,000 per acre. However, if a rangeland drill 
cannot navigate on a site, a volunteer program using the 
cased-hole punch method may be an effective alternative. 

Many antelope bitterbrush habitats that bum are infest- 
ed with the very aggressive annual invasive weed cheat- 
grass. The factor that most limits the establishment of 
antelope bitterbrush seedlings is competition for mois- 
ture from cheatgrass. If a big sagebrushlcheatgrass com- 
munity bums with a good density of sagebrush present, 
the woody sagebrush will provide sufficient fuel to raise 
bum temperatures high enough for a long enough period 
to kill many of the cheatgrass seeds. After such a fire is 
an excellent time to seed antelope bitterbrush. 

Repeated wildfires that eliminate most of the woody 
plant material and result in burning of cheatgrass fuel 
only, do not significantly reduce the cheatgrass seed 
banks. Seeding into these seedbeds is often futile using 
any perennial species. Some form of weed control is re- 
quired before antelope bitterbrush can be established. 
The un-germinated seeds of cheatgrass in the seed bank 
are safe from attack except for tillage from a mold-board 
plow which turns over the seedbed resulting in burial of 
the seeds too deep to emerge. Such tillage is not feasible 
on many wildland sites because of rocks, rough surface 
topography, and the cost. 

Disc tillage after the cheatgrass has emerged can effec- 
tively reduce the cheatgrass seed bank, but spring seed- 
ing of antelope bitterbrush is not feasible because of the 
chilling requirements to break dormancy. Tillage after 
cheatgrass emergence to create a summer fallow can be 
an excellent way to prepare a seedbed with reduced 
competition. However, fallowing may increase available 
soil nitrogen and promote cheatgrass germination and 
growth. 

Planting antelope bitterbrush with perennial grasses 
may actively suppress cheatgrass without hindering an- 
telope bitterbrush establishment. Mixing antelope bitter- 
brush and crested wheatgrass established 1,500 antelope 
bitterbrush shrubs per acre while at the same time pro- 
viding a perennial grass to aid in cheatgrass suppression. 

Our findings are similar to others that have worked on 
antelope bitterbrush restoration. Frank Hall, a wildlife bi- 
ologist with the California Department of Fish and Game, 
points out many successful antelope bitterbrush restora- 
tion efforts in northeastern California and the methods 
that were most successful. Among those was seeding an- 

telope bitterbrush over transplanting antelope bitterbrush 
seedlings. Also more success was experienced on sites 
that were drill seeded the fall following the wildfire as 
well as seeding sites that formerly had antelope bitter- 
brush present versus those sites that did not. 

This is important because antelope bitterbrush plants 
are known to fix nitrogen through a symbiotic relation- 
ship with the microorganism, Frankia, that allows nod- 
ules to form on the roots to perform this nitrogen fixa- 
tion. Sites absent of antelope bitterbrush would most 
likely be absent of this microorganism as well. That is 
why it is important to understand that antelope bitter- 
brush is not going to be a restoration or rehabilitation 
candidate for every burned habitat, but that by being fa- 
miliar with the habitat and using the best methods avail- 
able, success can be experienced. 

Authors are Range Scientists, USDA, Agricultural Research 
Service, 920 Valley Rd. Reno, Nev. 89512. 
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