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Rest-Rotation Grazing . . . 
A New Management System for 

Perennial Bunehgrass Ranges 

By A. L. JIonnay, Nllt#(1 co'....w!rvo/.;otli..t, and .\1. \V. Talbot, (ol·nlt'.·\Y assoc;o te 
u;re<:tur,' Pacific Southwest FOI·cst. anti Hange Expcl'imcnt Slat.ion, Foresl 
Service 

Introduction 

:Followfllg es(a.bli.slmwll L of the Ill( (.iollal-fc)"f's(. system soon nfter 
t.he turll of the cellt.llI'Y, (,h e Forest Servin.! beeaJllc direct,]y (;OlIecl'Iled 
with the lllil,nagell1ent, of JllOIIII(.uill ntngdands. Through its forest, 
a ud ra.nge experimen t st.at,iolls, t,be Forest Sen'ice has eon ti II ually 
sought grazing Illcthod s t,hat. will improve Lhe range and ill(,I'l';lse 
lives tock a.Jld wild Ii fe prod lid-ion, 

A study ca.rried ou't Oil Lhe Burgess Spring Exp(~)'illlenlnl Range 
in Ilortheas lern Califol'llill dllring II 1G-,Ycllr pcriod (I D36- 51), and 
reported here , led to t.lll' design of H I'est-J'otatioll gl'llzing system, 
\Vlliln t lie idea of in('orpomt.iug rcst. in gra.zing mllllngenlent. is not. 
ne\\' (.2,8,6,8, /J, 10, 11) ,2 the ('ol)cep( of longer ]'(~s t periods thall 11('1'('­
tofo/'(~ n~eonlln('nd('d, n(. lells(, for nIOU)I(,lin bUlJ('itgl'llss I'llllges, lind 
of dose\' torl'da(ion of l'es t,ing :llld gl'llzing \\ith plant gl'O\\ til requirc­
mrnts, is IWI\'. EV{,11 though the )'('s(, p(~riods ullder this system arc 
longer Until hC'l'etofol'e ],(~c'olllillelldcd, (hey al'f' Jiexihlr. Th('il' l(~ngth 
is dc(eTillined hy tile growth r()(jUirOlllellts of the Yf'getatioll IIlld the 
(:ondi(ion of the range. R('::;t-l'olntion grazing holds gl'enl promise of 
iJllj)l'oving and Illnintailling perellllinl InJJll'hgrass rallge, the prill('iplll 
typn of l'ltllg() in the W rst, nnel i1 11l1lY b e II p plicnble (0 tilly type of 
L'angc. 

Hcst-l'otntioJl is lIOIV b(~ jllg tc~s ((~d Oil (.he Harvey Vnllry ('little 
allot.rnell(, 011 Lnssen Katiollal Forcs(. ill Ilortitrnstcrn California, 
This :tllotlllellt C'nt:oJllpass('s :tbout. 25,000 :tcres of suitnble livestod.: 
rungr, and it. is grazed h.\' 515 ht'ad of enttle for :l 4-lllon(11 SUIllillel' 
season. The test \\as starled in 1952 and is sdl()clulecl (0 rUll for 
n Y<'lLrs. Hesllits will be rf'J)Orted periodically liS sllffieien t. cia ta 
aTe acc\JlIlulate(l Lo allow pl'Opel' evaluatioll. in the rnean(.inH·~ , t.his 
pllblicnLion hns been prepared (0 describe (.he stlldy Oil whi('h l'cst­
rotat.ioll grazing is based, 11Ild t.o present. the design of tlw s,Ys(.cm 
for tIw hem'tit of t.hosclVli.o wish to try it.. 

Description of Study Region 

The 11IOS(. pl'oducLivn bun ehgrass .l'<l.ngcsin C:difol'Jlin are located 
in the northeast. eOJ'Jl(~r of Ilw ~llite. Tho l'C'gioll is mountainous 
and of volcunie origin. KUlllet'OllS Inv:I flo,, 's and. cinder eones and II 

few high peaks including ~lt.. Lassen alld :\It. Shasta. top an ext.ensive 
plateau thnL rallges from 3,500 to 8,000 feet ill altitude. Illt(~rspc]'sed 
among t.he llJoullt1Lins are lIla.ny pIn ills 111ld valleys. Some of the 
bttm are dos(~d or poorly dl'llillod. The regioll is \H~ l , (:01<1, and s now} 
in the \\-illler, and comparaliyely dry :llld warlll in (,he ::; ll1nH\er. 

1 ~ rr. Talbot J'<'iin,d ill ~ fa v HJ55, 
2 Italic Ilulllbel'~ in plIl'cntllcscs ref( 'l' to Litel'atl\J'(; Cited, p. 4:). 
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LiYeslock SLllIlmel" ranges ill this regioll are located mainly n t 
n.ltiLudcs aboyu 4,000 fed. '1'h(,y arc ill1porta.I1L to liv('slock producers 
b(~I~ause the.,- fnrnish lIut.rit.ious forage for both lwd ('aILlI' nllli sIw('p 
during n. 4- or 5-nLOntil perio([,,·lwn \"('gdation at. lowl~[' ele\"atiolls 
is dr.\' nnel dnficien t ill IlLl tri t,i \"() yalrw . Cnfor( llllatdy, forag o ])ro­
cllldioll 011 many of t.]l('se SUll1"H~r rangl's has hl'(,11 relhl('l)d by grazing 
:tlld other faelors . Some. al'l) UOi\- prodllclllg half or less of th(~ir 
poklltial yidd of forage ami liYl)stoek. 

011 117 perc('IIt of (I]V r:tIlge, forage is furnished prilllarily hy bllllch­
gnlssL'S and ot.]wr [)(T!'lllli:d plaids that dl'I)('1I11 on seed for 1"('pro(\u('­
tion; 011 less than :3 pl'rCl'llt , it. is fllrllishl)d by sp()eies that. ),()])f·olluce 
or spread YL'geta ti n!ly rather t 11<111 from seed. Tlw prineipal probkrlls 
of grazing ll1allagcllwlI1. ill tfw region [.Jll~refore eenter nronnll the 
hlllll~iLgt'u SSl~S. 

Of eil!;ht ('()n~r t.'-pes , t·he gnlss1al\d, sagl~hJ'uslJ, jUlliper, and pine 
types (Jig. 1) o('cupy G;{ Pl'I'CI~IIL of tlw wbll area :mel flLrnish most 
of t.he fOL"agl' llsed by t!Jl~ livestock: 

Petard 
'l'!ffJ C uf oteo 

PinQ-fil'__ _ 28 
l'inl) _ _ _ 25 
Jllllip,'r 20 
Sagebl'1l ~h _ _ 15 
Sltrub~ 1 _ .') ..,
Gr:1S~il;lUd __ _ ,1 

B;1I'1:(,ll or rock _ :3 
Bl'ond-lea\"f;d In,cs , __ _ 1 

I Ant!'\ope biHl'rbrush, Sierra (,\·C'l),r""nchinkapin, cnrlll'af nlountain Illahogany, 
gn'('n\(>af 1ll:tllzanit1l., ~ nowbrl\::ih cO:tllothuH. 

2 Quaking a~p<'n , alder, oak, willow. 

""-,181:2;'4 

FI (; [-UE 1. :\(HtrW;l."li, rn Cnhfol'lli:l mountain ~IIJnrn('r J':IllP;('~ s upport a COIl\­
jlosit" of 1.yp"". _. u~ lIally gl'lls.".b.nds in yalky boHon1 S. big sa-gl'lll'lbh 011. SlIr 
1'0 II Il(li Ilg g(·n Uo ",]uJl(~s: and ope ll pine till1ber Oil t ho rnuunlai ll, ities. 

REST-HOTATIO:'\' GI:{.\ZlNG 

The pille-fil' t.ype llsually has litt.l() grazing vallie, h('("alls(~ !lot nlllc:!t 
llOl'bage gro'\-s ill th() u!ldprstOl'Y·. The shrub t.\-pe is composed 
rnainly of manzlllJita, SlIo\\-bl'LJsh, alld dlillkapill. Tllis type too hilS 
little grazing v:illl e for liv()sLoL:k. Beeanse the acreage of the broad­
le:I\'ed tl"(~e t,.'-pe is sinall, it.s ('olltribllLion to Ihe grazillg Cllp:I(".it.y 
of most, .·angl's is negligible. 

Grassland l)pe 
'Vet "'leado\\" S.i I.e" 

'Vet rneadow sites hllYe the highest gl'azillg eap:wity per ntTe of allY 
ill the grllssland L.' ·pc: (fig- 2, ~'l ) . '1'111'.\· :tn~ kept lIloist IIcady :Ill slIm­
Il\('.£' by fl'('sh movi ng\\-aler frol)l springs 01' st realllS, JII good eOlldilion 
Ilw.,' yield betweon 1,.')00 :lIlt! :2,SOO pOlillds oJ llry herbage pel' aere. 
From 0.5 1,0 1.0 aere :is oJtell sufi-iL:iPIlL to ell>ln- a ("0"· or fOllr or Inore 
shepp for 1 month. ~Ieado\\-s a rl' usually hea "ily grazed, an d eOH­
se{j tlelltly 011 mallY :ll'na.s t.!1l' Yl'g(~tatioll bas b(,l~n thinned and 
ehanged in emnposit,ion Hnd the soils erodnd (fig. 2, B.l. 

Plallt speeics Oil sit.es ill good cOlldition induck tufled hairgrass, 
Nevada bl Ul'gra ss, Kelltul~ky hluegrass, thill helltgnLss, mal Hlllhly, 
dlamisso se<ig<" silvm· s(~dge, Oregon ciLL'ek('rmallow, Ilortlmesl. 
einqllcl'nil. and IUlLg-stalk dover. ~peci()s commonly grO\\'illg on 
llntel'iol':tt.ed si tl's an~ biscuitl'oot., pl:Llltainl<-uf hllttCI'CUP, ,\estern 
hu((crellp, 10\\- PlISS., -to('s, aster, \V:lter groundsel, clllst.er tarwecd , 
conllllOll C:lmas, and shrubs such :IS big sagebrush, hlack sagebrush, 
a II<1 sil \'(;r sagebrush. 

\Y('t.lll('ado,\ soils usu:dly consist of bl'OI\'Jl or gL"U.'- alluvial loams 
lind clny 10:11115. They lie 011 illlIW['Yiolis ullrel:Lled substrata HlLel 
val'} from 17 to (iO illc/II'S dl'('.p. 

Closed Basin SiLes 

.\!any valleys ill Jlortheastern Cnlifol'llia lack drnillage. 'Va. tel' 
sLallds up to 3G illcllCS d(l(~p on tile soil sLlrl"ae(' of t,hesl~ siLes fo[, several 
'\"('oi<s ill tlw sprillg, and sometillles lilo," Ilia} bl~ illluHla.t·ed t,hl"ongliout 
tlte SlIllIllIel'. 'rlw Y('get.atioll (~ollsists m;Lilllv of dcnse st:1.ntls of 
rhizome-forming spccie~: COllltnon spikl'setlge. ;ilver sedge, wire rush. 
COJlllllOIl :I 1'1'0 \\·ltl'al1, :11111 hO:ll'yleaf arnie:\. Soils vary from ;36 to 60 
illeiWS dl~ep and :lrc <lal"k gmy allLlvial loams, day IOtlIllS, and clays 
tiut(, lil~ Oil impI'J'vio\l$ lInn,lake! suhstrata. 

Tltl~se sites n \'(, grazed mod l'l":lt ely t.o hellvily by cattle, but t.hey 
reillaill in relatively good condition b(,C':Iusc of t.he strong regenerative 
lmhit of the plant, s pecies, FrolH 1 to ;·l 01' 4 neres are lIsually sllffieicnl. 
to c:ll'I'y a eow for I mOllth. ~lany of these sites could be improvt'd 
for grnzillg by bellm' draill:lgl~. 

Jlt-ainc,d Basin Sil(", 

D rai m'd bas i II sit·('s are sim ila.. to the dosed basi II si tr~s, (~XI~('pt (.lIa t, 
thc')' JIfIYe sOllle dmillagr. ([Pre dl~sil'lIbl(' bunl~hgrll;;sl)s , slleh ,IS 
tufted hairgr:lss, :\evada blll('gmss, JIll'allow harky, alld hoLt,lehl'lIslt 
squil'rdtail, gro'~- togf't.her wiLli SOLI s pN:ics. 111 mall,)" p!aees grazing 
has redllced OJ' killed thes(' grassl'S ;llld decrcased forage production. 
Silver ,;agebruslt OJ't.OIl allv:ules d('(.priora«~d parts of !-l11'SI' sitl~s (fig, ;{) . 
GI':IZillg c'l.pa('it~ is ahollt (.lil) sarllO as tlint of <"10S('<I hasin sites. 

http:clllst.er
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FIe \ HE ~,-,-/\ , TI,, ~ \I'd Il)l':,dnll' i~ \ Ill' lllt)'!. product iYl' of th(' ii ites ill til(' gra~,,­
liI"d typo, nlld it is ("I)(:cial1y yalllnbk for C'lttle gl', .. ~illg, H, A wpl Tllcadu\I' 
"itl~ \\'hc\'(' til( : \'(·gc'i<l.1.io)l ha;; h( '(' 1i gl'('utlc' I'hilllll'd and g()l1y ( ~ I'O,jOll ,,; \al'\' d 
as U J'(;.;ult of eout.illU()US dose gTazi llg by liy(;stoclc. 

HKST- HOTATIOX GlUZIXG 

r-l.'l l ~&ll 

FHamE 3 . ·A det.eriorate d. ril'"ilWd ))",in ~ ile tlwL has b(;cn invaded by ~ih'l'I' 
sag('bnl~h. \Vin; ru s h and 1'011')11011 " pik"::;rodge 111,\lU' lip 1110;-.\ of lhe coye r in thu 
"hrub inler"pac('s , but a light s( 'lIld of ('Jtosimhl(· alld pn.'\ ' iOll s iy mOrl':tilllurialit 
forage spcci('~-iJlcludi)lg :\('\'arla hhll'g'" ,:' 'IJlrI bottJcobru"h. sljuindtnil'- - slill 
gl'l)\I''; lllHll'l' t.h e protcct illg ,1"'lIb cnJ\\ ' J1S, 

TCI'I'acc Si t.es 

Dellse stands Or sitor(JlHir sedge coyer some or (,ite l{)rra.c(~s and low 
bellddallds ill tite region, These st.ands illdudc SOJll(' Idaho fl'scll(~ 
:III d :-:'alldberg' blll('grass, Shnrtlmi r sl'<ig('i 11 t I, is rugion is not. p:lrt ic­
ula.rly pabt,nble t.o enttl(' 'LlJd dries early ill tii() seaSOIl, ,,0 it. is Ilot very 
desirable as a JOl'lIge species, 

Gmzi ng UIP'I,(:i t.y is gelwl':l/ly b('(\\('l'1l 4 all d G a ('res ])('1' coO\" mOil t.b, 
He:lv,'" g1'llzillg ill (Ii(' pa s t depleu'd (Ile st:\.l1ds of sllOrtlJ:I.ir sedge in 
11Iall," places, :111([ nrcns \\cre !nEt b:1I'l'- or Iia,VI' bC(,1l iIlV;lCh,d h.\' cvell 
h's:,; desi mhle specics (fig . 4), 

::Soils Oil kl'I':lce sitl's gellt'l·all.'· cOllsist or hrm\1l 01' (lark gl':l\'en~' or 
stOll\' 10:1I11S 11lld ci:n- 10U111S \\ 'hiclt 111'(' llSIWllv lllld"rlain bv an ilTl­
p('n;ious da.y' pall 01' ~'oll('\'e(ioll byel', TIi('se soils Y:lry ill d(:ptiJ from 
12 (0 ;);') illclte's, They urc\\ej ill s prillg', hll(, (ill'Y dry 0\1(', rapidly ill 
SlllnnH'I' bl'('alJs (~ of shallO\\'llcSS, 

Sagebrush 1Ype 

Silvcr sagehrllsh, bl:u:k sa.gcbl'llslt, alld hig sag('hrllsh grow \\-idely 
Oil SUI11IlWI' I'allg('S ill 1l01'111(,:lstel'1l Cuiifol'1lia, Silv('J' sagl'l)!'ush is 
gerl('mll~' found Oil poorl,\' t\l':lillCd \)0((.011l-1'1I](1 sil('s (fig, :3 ) , Blnck 
:o;ng'cbrnsh o('cllpil's some\\'hnl. })('1.1. :')' dl':lill('d, sitalio\\'('!' , ligh(Cl' soils 
(fig. i'i), Big sagehrllsh, Oil i·ll<' (JtliN II<\l1d , g)'OI\'S 011 \\ell-drained 
uplalJd sites (fig, 1), 

;i!)221 0 - (;1--2 
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FU; FHE 4.~- ,A cid e riora t ing shorlhair s"dge ,talld. 

inferior 't.Dllll ~L1 s 11u.\' (' ill\'arkd :In'as of ""]>(,,,,!d soil. 

frequC'lltly fouud on ":Ilcb ('rorlc:d "ite,. 


1I."I'e b!'\\"'l,d nnd other 
l'laut:tinkaf bu\.tl; rcuj) is 

Ft c VHf, 5 .-- ,Black sag,'l"'ll sh i ~ lISIl'''].\' fouud on ~ " : "loll' ,, /Jib \"it II in p a il'l 'd 
drainage ill t he tram,itioll zO lle l)('tll('(' 11 III" w(·\tl'r bottolJl I:ll id :11I([ lip"n 
timber on the lllollnlaiJl s id, !:<, 

HEST-HOTATlON GHAZIKG 

Desirahle fornge species commonly nssoeiatcd with silver sagebrush 
:'1'C .Nevada blu<'gmsR and bott.lebntsh squirrdt.ail. Sandberg blue­
gnlsR, boitlebl'lLsb squil'l'eliail, :wd prairi e jUl\ograss nre prominent in 
t.he black sag('hrush sta.nds. Species eommonly assoeiated with big 
sngebrush are Idaho fescue, bot·t.lebrll sh squirreltail , western Ilceclle­
grass, \\oolly \\'yct.hi:l , nrl'OI\'1oaf balsaml'oot" l'abbitbrllsh goldollwecd, 
and ant.elope bitU!l'bruslt. 

This t.ype is grazed closely by ca ttle wlll'l'e wa LeI' is available. Its 
grazing eapaeiLy is betweell g alld 8 acres per (;OW 111011th, d.epcflding 
on the ('ondition and productivity of thc site. 

Juniper l)'Pe 

Altit.udinully, t.hc jllnipcL' t."pe lies bet\\'cell the sagebrush and pine 
types. ,Ves tern j u nip!'!', which ehal':wt eriz('s the type, usually 
grows with black sngebrush and big sagebrush. "1tere wat.er is 
,Ivailnble for livestock , the t,ypc is utilizcd eJosely, Its gra.zing eapa­
eity is between 5 and 10 ncres pCI' (;OW rnont.h. 

Pine lYpe 

The pine type consists mainly of ponderosa and .Jeffrey pines. 
Locally, \v!tile fir, California red ur, allll inccnse-c:ednr :Ire assoein.ted 
speeies, Typically, ill(' pine forest is relativd,'- OpCIl (fig , 6), alld it. 
supports considern,ble herbacPolls Y<'get:ltion 01' high gL'azing value in 
t.he understorv. 

Some 01' tll;: more :lbulld:\lIt forage speci('s are Jdaho feseue, boLtle­
brllsh sfjuirrc.ltail , \\ 'es tern l1ecdlegruss , Eitner llCCtllegl':tss, LCll'llnon 
needJegrass, S:lJldbcl'g blllegrass, Hoss sedgn, "oolly wydliia, lOIlg-spur 

r......ts1 260 

:1.' I C ('HE G.- -C1Jar~ ci.cl'ist ie O]}('lt ~ t met 111'(' of t li " pill e f()('( ,~t. Idaho fes cue i i' 
usual.ly prOlllilll!llt in tile llllu(,l's tory . 
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lupine, lI.nd antelope bitterbrush. SqUtl\n:al'pet. ecanot.lllls and big 
,mgebrush, bothinferiol' gl'azill~ speeies, an' prominent in t.he type in 

IImny places.
GJ'n.r.i ng ea pa ei t .\' of the t.y pe genendl.\- i n('renses a.ft.('J' t,he tim bel' is 

logged. The openings t 1J:l t arc C'l'l'a kd usually t.hiekell up wi til forage 
plants for a period of ye:ll's be.fore timher growt,h t.:)'kes OV(,l'. Sueh 
openings :i1so lI1:tke t.he' type lYIore acepssiblc to gl'lLzillg. The gJ':lZillg 
c:1pitrity of t,he yirgin pine type is 12 Hcres or more pet' cow month, 
whe],e'as the cap:H'ily of the cutover l·ype is S :teres or more pel' eow 

month.The t~'pe generally occupies-well-drnined, reddish-hrown st.ony and 

sandy lOftins derived from lInderl~' illg b\-a. rock. These ~oils vary 


from 6 t,o 60 inches do(' p. 

:Most of t,he pine t,ype oC('lIpirs tilll her sites III alll1 IV, measured 


on n seale in which sile I is the he'st, lind site \ T t.he poorest. DOlllill:lnt·, 

t,rces Oil sit.e 111 reaeh :W aV(~rHg(' height of] 211 feet, allll those on sit,{, 

IV ]00 feet , at. :300 ye:!rs of age. The yield of ILwrehant,able t.illiber 

from site .LII :Jvcl'Ilg('S about 1:3 ,000 bonnl feet pel' acro: fronl sile TV , 


,thout 7,000. 
Experimental Layout and Studies 

Tlte stllllies werr. carried out on till' Burgess Spring g:-qwrimcnt,al 
R:t.nge ill Lassell CounLy approximalely 40 lllile'~ nort,h\\('st, of SUS:!II­
ville. C:ll-t.le were gnlr.t'd ill t,hJ're fOlleed lInit.s (fig. 7); OIlC IInit, was 
on it reprl'scnt.nl-iye lIrca of eut.ovel' pine type, :\.IHI two were Oll H 
representat,i\'e :lrea or grassland type. The LimbeI' unit, slret,elles 
n.('.rOss the lower southeast. slopes of Harvey ~Iolllltliin. TIl(' gntss­
land units aTe in SCPIa\\' Valley , a· Sl11l1.ll drainage busin t·lmL joins the 
timber IInit at t,he sout.heast, cornel'. 

The t.illlhl'l' unit was logged with tradors in 1!Ja4, i1lld ahont so 
percellt. of t.he l1IorchanLa,ble trees, mainly pondl.'t'osa. :\,I\d ,Jcfl'rey pine, 
w('re eut. About. 24 pere-ent, of t.he nrcn rClllnilll.'d covrred hy UN'S 
16 inelws and larger in diamet.PI·, :lIId 2S pe.rel'nt. by poln-siz(' and 
smaller l'cpl'oduet.ion. -;\early II:1H (48 percent,) or tite :!f'('H is mad(' 
up of nat.uml openings lind openings creakd by logging. TIl(' grass­
land ullits olH'.ompass\\et llH'adoW, dosNl basin, dTII.ined basin, HIllI 

teITtlCe grassland si t-os.
Dat,t '\\ere collected 011 t.he eltal'aeter and growth of the ve'getI1t,ion, 

the response of the vcget.lItion to both gmr.ing and dipping, tho 
WPi\Llwf , a,net the g\':lzing hahits and \\'eight. respollses of dte eat-t.le for 
t.he ma.in purpose of get.ling as de;)'r a piet,ul'(, as possible 0[' hOI\ ' hUllch­
gruss l·tllIges are lI.rreeted by grazing. 

JIegetll tion Records 

Gl'Owt.h a,lId development were mcasllT'l,d 011 sLakcd pIn IltS of some 
of t,he morc abllndn,nt species in hot.h timber a11<1 grassland t.ypes, 
Also, n,t, the clId of c:)'(:h grazing s('ason ocular eslillmtcs wc/'(' madc of 
the gn\.r.illg use of these spceirs in boLh typf's.

The cfl'l'd of eatde grur.illg on the vrgrtntion was n](~I\ S Ul'c<l only 
in the t.inlher t,ypl'. Chnnges in lI11ll\hcrs of plttnts of ililport.ant. 
fOn\ge speeil's \\"('re rN:ordrr] 011 /),')!i one-follrt,h-m ila cre q und]'a ts laicl 
out, in a grid oyel' the cxpNilllCli tIll uni l. The q lIad 1'<1 ts \\ ere sp:teed 
2)) chains apHrt. Every other 01le was protected from grazing by 
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:1 rod-square, 4-st.rund barbed-wire ('xdosUl'c. The efl'ne!. of grazing 
was det<'l'1ll in(~(l h.Y co111 pa ring veg('(,at iOll <:lIang-os on quad,." ts locat'l'd 
inside alld out~i([e these cxc1oslIf'es. 

The amount, of veget.at.ion on quadntts was reconkd in t,erms of 
numbers of large and sll1all plants, alld fnseieles. 'l'he~(' plant uuits 
were define(l as follows: large plallt·-hasnl area. 1 square ineh or more; 
small phlnl·-hasal area less t.han ] squarc inch; t'aseieic--fL group of 
leaves or Je'i\Ves and I-lowe!' stalks t.hut. 0riginate from :1 singk bud. 
A fn,seide ruth('1' tl1:111 t.he ent.ire plant \\'US llsed for sp('cif's slleh as 
woolly wyethia lind longspuI' lupinl'. 

Yield of hcrbagl' of forHg'p sprcil's in t,he Ullit S was det('l'lnincd by 
dipping lind by direct. est.imat,ion . The l'enclioll of Idaho feselle, 
bot,t1ebl'llsil squirrdbtil, long-spur lupine, and woolly wyethia t,o 
dipping \\:IS s\llclied to help int<'rrn'et, lhe effects of livestock grazing 
011 111(, \'('getation. 

T.it'estock Grazing and Weight. Records 

For;) years, 1 \)36--aS , reeonJs worc made of t,lll' \\'II} taUle grazed 
t,he vogetatioll in the t-imlw]' t.ype . Soleded, illdividua.l animals were 
followed on foot. during daylight houl's fol' 2 or 3 d'l,Ys each we(,k, 
and records \\'('re lllade of the nmll bel' of bi Les taken of t.h(' \'tlriou~ 
plant spe'cies. 

http:eat-t.le
http:diamet.PI
http:Sl11l1.ll
http:C:ll-t.le
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"'eight. gaills of ea.t.t.le w('rc IlIca.sHred during eight. grazillg' seaSOJlS 
in t,he LimboI' t,ype -19:~ G, 1937, 1938, and from 1944 through 10"\8­
and in fisc Rensons ill tlll~ grassland l.ypc- from 194-1 through 1!)48 . 
'rhe caLtlo w(,re weighed aL nboul 2-week inlel'\"uls each se:LSOlI. Tltl'Y 
were eOlTa.lled betwcen 4 and 6 o'eloek in the aft.eJ'lloon illlll \n~ighecl 
the IIcxt lllOl'nillg b('t.w('(~.n 7 fwd 9 o'do(:k a.ft.er a.1l oyernigltt stand 
of 15 hours wiLliout, focHl or wa.lel'. This procedure was followeu 1,0 

minimize difi'el'l'l1ces in fill ill t.he animals from one weighing to the 
1I()Xt. Different. caUle ,,'ere grazed ellch year. The number, breed, 
el:ISS of eaule, and 8C'I\SOll of grazing used ill e;).ch {eneed unit. from 
193{) to 1948 arc shown in table 1. 

W'eatlwr Duriug the Stud), Period 

Precipita.tion, snowpack, a.nd nil'-tmnpl'l'<lture reeol'ds wpre obtairw<l 

fl.l, t.llC Blne".s i\[ollnLnin Expl'riment:ll FOl'l'sL headquarter,; 12 miles 

west of t.he Burgess Spring range. Preeipitalion for tl 12-llIonlh 

season a veraged IS.OG inches lluring t.he 19-ycHI' period Hl35- [i4: 


Tv/ol .seasolln./ 
j'(,,'cell( oflJ1'Pf:l:p-itfl/.i on 
avero(jG(ill(;he~ )

S"asan (Scpl. 1-· .'1 U(j. 31) nl 

19::;5·:'() . -- .1 '1. ::;2 79 

10:lG- :17 _ [(i2 


Iii. 50 

20. :24 
J1);)7-:,8 GO0. 09 
19:jS<:;9 _ 18.91 lor, 

19::;9- 40 - 21. 28 lJ8 

1840·· ~1 20. 1:, III 

1041- 42 16. 2u flO 

l\H2·- 43 . nO\) 75 

l!H3-4A_ 17. % 9G 

1944-4G _. . );,i.42 85 

.1!l4.5--4(\ l:t l8 7:.) 

:I !l ,l6- 47 - ­ 2:1. H5 J3:1 

HH7- ,18 _ - Hi. :r; !ll 

J!H8- '1·0_ 17.28 Oii 

19 '1!)-50 - . . . 19. :30 107 

1950-51 . --- - .- -- 24.. 86 1:18 

1!l51-52 -- --- . - ~ ----- ------- -- - -- . ---.- ..-. Hl. fl ·1 110 

1952-53- -. ______ _.,.. - ----- .- 84Hi. 001953-54 _________ ____ ____ · - -- --- ­

100IS. 06 
A Y<:I'ag(~ _ - ­

OIL the aVl'rage, 74 pcn:ent or the tot III seasonal pr('(:ipital ion oceulTcd 
during tlle 6 months rrom Oeloher ] 1,0 Apnl ] , mainly a" snow. 
TwrIlL~'-on() pel'c('I1t (:1.82 inches) fell dUl'illg t.lLr aetivl' growing 
se,lson , April 1 t.hl·Ollgh June. Only 5 pel'(;('nt [ell durillg July, 
;\.ugust" and Seplellll,er (fig. S).

The 10w('st S('1),son:11 precipitation was 9 .09 inches in ]9:)0 , :11ll1 t.he, 
highes t 29.24 inches in 19~8. " Tint.er snowpaek averaged about] .5 
feet deC"p, with a rn:)'xil1l11111 pack of ("\ fed. in ]9 ;') 1. The eoldcst and 
wettest period during: the yenr was rrorn ,January tllrough \1:1I'th ; 
the W:lnncst and driest, from July through Sept emlwt'. 

Aseruge ela il yair tempera tlll'(~S were below freezing from (' .(1 rl.\' 
DcC'emhC"r llnt.il mid-\brC'h, and up to 6] ° F. in .Jul.\·. The 10\\'('st 
temperat I1I'C' recordpd waS - 27 0 in ,l:Ul1.\ary 19;)7; t It(! highest.) rlS o in 

July 19Jfi. 
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Fr(;( ' u]'; k,- l'r( ~ t:j]ljt a ti()11 and 	tr'llllwraIIL(,(~ 'It 1h l' Hl:tek ~ :\I ollnbill ExpI!rilll( ' lltal 
Fu]'( ~ ~ 1. h (': ldqlla d(' r~, 

A (:omparisoll or lite n ' ('onl at tIl e Blnc:];;s \luuntailliJ('adq1l11I't()r S 
" ' itll 11 longtillll' j'('cord at SIlSallyill(' , \\ 'hil'11 i s locat ed 40 mil<'s to 
(he southea st , indicat('s that npproxilll:lt(' ('xtrCJJll's ill precipitation 
WI'I'{', cxpcl'i('Jlc('d d LlI'ill g' the st ud:,' p(' riod , 

Growth alu] J)cv(~10pnlent of Yegctalion 

l 'im,ber l)'Pe 

The aV('l'age seasollal ([e,' (,lop"H'lI( of hcrh:\( '('OIlS yegetation In 
tile tilld)( ~ r (',YP(' call hi' illustra('d witli Idallo f<'s('uc, Growth began 
abouL April 1 illllll edi;t(l'ly :lI't('1' tli(' willkl' sllowpack llll'lted , allri 
('Ilded abou!. 120 da,\'S !a( ' !' in ('ad." August \\'h()ll s('ed l' ipclIcd (fig, 9) , 
This g rowth \\' :1"; sustain ed l1lainl," by Jl)oi ~ ttlrc :\('( 'IlIIl11lated ill 1.11<' 
soil up to l h (' start o r g rowth , 

Flo\\'(' r st:dks s tal't,ed to silo\\' aho\'(~ the Ims;}1 kaY('s or (lie pInllt " 
Ileal' the ('lId of \luy. Hall' (il(' total sl':l s()llal ~ -idd or lll'riltlg'<' wa,; 
pl'odu(:e(/ by this till l (' , 	 Til e plall( S gl't'W I'apidl,\" dllrillg (h(' next 4 
w( ~ l'ks. Tl w .'" Ilo\\'(,J'ed alld 1'(,:1<:11('11 rull h('igitt. early il l ,JIIly, ~laxi­
IllUIll herhngc y id d O (;(; lll'l'( ' d a( s ( ~('d -J'ip('lling tilll e aiJout a Jl)onth 
latp]', 

Till' pl:tllt " stnrted to lost' lIl()i ,; tllj'( ~ alld gn'('IJ1lt'ss ill .JlIlll', :l lia](, 
heron' f10\\' (' l'illg tillie, Th('y dried 1'Ilpidly (hiring (It I' fil's( ]wlJ' or 
August. 13,Y October , boUt gl'e(~ 11IlC~ ii alld, nlOis( lire conti'lll n~:t<:h('d 
a lllinillllllil. ] 11 dryillg , (lie pIan( s lost \\"l'igllL 1>(,ClIllS (' or disintegJ'a­
t,ion ork:tyc" Hlld ,;((,III ~ and slwllding of S (~I'(l. .idaho res(,ue 10,,( 
ahou! 20 p on '('nL of it ;.: Jllli XilllUlll w eig ht, hy Ol'lo'i>( ' 1' 1, 
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Sl'('<:il"~ l)ifh""I1('('" 

'I'll( ' ' -:ll'iOII ;; pl:llll "; pcc'i<,,, (it-\'(']oppd :Il dif]'('J'( 'llt I'ut(' ,.; dlll'illg (h e 
S('aSOIl , F(l1' CX:\JilPIP , 1{1I";:; ,.:ed g(' f1()~n ' l'cd nl,ollt \In,\' 1:, alld l' i ,WII('.[ 
s('(,d :Ihol11 .lull( ' :!4 ( t:lhl,' 2 ), Big ,.;ng( ' i>I'II ,.; h, Oil tilt' olli('I' IWlld , 
I]O\\' (' l'l'd :d)OIII ~; ('p t ( 'J IJi)J ' 1' ,\ ,lil t! I'ip('ll ed ";I'( ·d ni>out O('(oi,('1' n, 

CII<':lt g I'H;'.-< hl'll lllt', all :1!11l11:t1, alld Salldbt'I 'j.!' 1,]u('gl'a-;s, :t p( 'n'llilinl , 
dri ed ill .Tuh' , \\,11(' /'(':1 " Ho,;,.; ,;(,dge, Id"lio 1'<';:;( ' 11 t' , alld \\'oolh' w."(,tllia 
dril'd :lh01Jt ':t IllOlllli htcl' , 'l'i'I( ' iil',.;t [\\0 sp('('i('''; dl'kd (,(')lllp'll't('I.\ ' , 
hut t lic ' lilt (PI' llin'(' /'('tnilll,d ,..OI! I(' g'I'('('IIIl('';S ('\'('11 at tli(, ('lid or tlll' 
;': 1111111 1('1' , .\ l1 t('lop(' 1)itlcl'I ))'\I ,..JI dl'i("<1 dUl'ing Sl'Pl('I!lh('I' :llld O('(olH'I', 
Bi g ::;ng'c'hnl,,11 1'1'11 1" ill( '<1 gTC'l'll (]ll'llllg'llOl1t tll(' .\(':lr. 
)"'al'iy J)ifr",'c,we" 

'I'll(' g l'O\\' 1 h :Ilid (/ton'IOpJIl( 'llt oj' in<ii"itill:d S[W('il' ''; :llid of l./il' 
Y('g-('tntioll :1" a \\ ,IIO]!' n] ;.:o n ll'i('d fl'OII! ,\'(':11' l o ,\'(':11' , ]"01' ('x1l111pk, 
,.;tai'l or gJ'O\\' (/i uj' Id1l110 fl',(,lte " al'il'd ,I"; IIlllCli IIs:n days ill s lll'('l'ss i\'( ~ 
\"('al'~ fl"OII! 1\): ;0 to 'In;i!: d:l t(' of thl' fI()\\ ' ('I'-,.;t:llk- ~' lll( 'I 'g illg slag(' 
\ ':\l'il,<1 2;") d,,\ ',; ; flO\\' (,l'illg', 2:; d"." ,:, : nnd ";('I'd ripl'llillg, ] 9 du., s (jig. [0 ) , 

II1'1' b:1J.?,' (· jll'odud iOl I of till ' pl'i Ill'ip:ll rOI' :I),!:(' " p('('i('" " ,Ll'i ed HIso , I II 
1U:l ~ . til(' hc"t gTo\\,tl l ,\~(':t!', il \\ ' " ,.; ('S till!all'c/ (0 1)(' aholll l/i/'(,(, t iII}('" 
gl'('at('I ' t/i 'lll ill I ():l \) , th(, POOI'( ',;( ,\'('111',111 10:1,\, it '\ ' 1I ei "Ll J)(' l' (' ('llt 
:lh(), ' ( ~ /l \ '(,l'ag(', "lid il l 19:19, ,11 jll'n'('ll ( iJdO\\ ' <\\-('I'agl', 

F1o\\ '('I'-slnLk Pl'Odll('(ioli \':ll'i( '<I .111,01'(' tli:Hl 1II'I'bng(' produ('tioll , 
In Idalio f( 'S(' II(" fol' ('x:l1IIpl<" all :\ "I'l'ag(' o f Old," (j,1 or n fl()\\ '(·)' ,, (:tI/.;: 
was p1'O(lw'C'd IWI' pl :l l i t i l l H J4 !) Oil :1 1i1! ': hl!J'(·d sPl" i l's of 10 plnill-R, II I 
1!);;1 , 100 flo\\"I'1" ,.;talks \\' (' 1"1 ' p ro d ll('('d 1)(' 1' ,,1 :1 l l t i l l t l l(' -<:1111(' ~l'l"i (',,;, 

,-dJ:.!:!l iI I i 1 



- ------ - - ---

HEST-HOTATIOX GHAZI="G 	 1514 1'1101). HE"E:\HCH HPT..'i 1, l'.S. DEPT. OF .·\(;HIcn; n :; lU: 

Growiug cOlldiliO!b that, I'l's ultc(l ill 1I1111)(,I'O\lS flo\\'('r s talk" ill 011('T .IB!,E 	 2.- A l'C({(gC dule (~,. .flo lL' cri1~() and sari l'ipl: l1.ill(/ of .soln', (t/ill/lI/anl plant 
species , pine type, Ihe J3 11r!lcs~Spi'ifl(J RxpI:rillwllla i Hrtrt(IC, 1\J :Hi · 5\ sp<'ci('''' dit! !lot ll(·('co;saril." result ill <l, brg(' lllltnl)('l; ill otltel' ::;I)('cil~s" 
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A111 ,'Iop " hiUcrhnl :ih ... ____'_.4 _-.-. __ .fUl\l ' III 
\\" cs"I I.I" \\"Yl'\ hin. __. .- .. .Il1ll(' J8 

..... _--_ ... _---­

""" --­
C b ( ~ H' gl'a~s bJ'()llH' ---- ----_. '"'_ .' .- .Jlll\O JO 
Le!ll!Il(,)1l I\('('dll,gra"" . _. ___. ____ .• __ . .Tulle 1\) 
HalldlH'l'g hlll ,'g l'a~,,_____ ,J llll C 21 
L ('"g'plll" lllpinc ___ .11111 (' 2:i 
~\lulllllajll IJI'olTH'. _ __ . _ J ulv :l 
HOIII"brll s ll " 'lui rrell :liL __ ~=~:~: :=~ = .J III i" .,I 

Id:tl"lO fl""( ' 1I<' .Tilly !J 
Flal]lod 1!;I'llIlIlcIs IlWk,, _ .rill '\' 11 
IbbbillHII'h goldl'l1\y ('(·d _. ~"l;t , ;) 

Hig ".1g( ,jJl'Il.-h . __ -. .. -,. - S('pi, S~ 
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1937 

1938 

1939 

1940 

194 1 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

slq rl of flower stalks 
grow th emerging 

from boot 
(Av Ap ril 3 ) IAv. June 3) 
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M~,R . APR. MAY JUNE JULY AUG , 

In SUllIl' ~"('a\' ;:; \\·lWll Idaho fe;:;( ~ l!(' \>rodl[('cd ll1<llly [lm\"('J' s talJ.~s , long­
:}t'(' d ripellillg sp \lr lupill(' PI'Odll('pd ollly fell" or [~ Illod('rate llUllllwl'. 

])'11<' 

JlIli e 2.,1 
.J"h· 2 
Jld~' :2 
./ ul," 10 
Aug . .) 

!\llg. 	 l 
.July 2~ 
,jlll v 2:1 
,j I d'" 2~ 
.J lll~" 2!J 
AII~ , 7 
Allg . G 
.\ug. 5 
.\llg. 27 
Oct. ;) 

OCI. . G 

FOi'O(if: P f'o(hlt:lilJ/t 
pCI' oen: ! j) r.:. f'Cf:II.1 

Ba~i~ , }-eo r ()JIlI"l.rI,, ) Qt" II I 'e !' " ,!/!, 
.\·ear~ 

UJ:)(i . ;q:{ I()·I 
1\1:17 _ 2\)0 ~I'\ 
IH:i8 . . 	 !J 72 1·1:1.\"o. 
1 (j;)H .. 	 l(i2 ·I!) i 1\)10 __ 	 :)!J!J 1212 
1\141. . 	 ~ 72 1·1:12 H) ,1·2 __ 	 :)\)0 121 

~ 
IDJ ~L _ 	 21 ~ (iI;a ml·j 	 :;27 !)!JIi 
J D·I.,) ._ 	 ;l~:l I() ,I 8'. I!lJo . _ 	 182 ;'iiiR' ­ JI9 ,17 . 	 200 ~S7 
]r(J~ 8 __ 	 452 J;li(i H140 _ 	 1.08 fi(),'j 
J!Jt:i(L _ 2!H) SSIi 
1!J5 1._ 	 · l:~G 1:~211 


2 

. \ \ 'C l'ag 	 : ~:)O IOUG 

~ , ~1; Ca5 1lI" ed Ly dippi ul..( in 19:H:i . 1!H" :t!)(\UJ·IS , E-lili1:1t(,,\ ill olIH'1" Y" cli'" fl'O! II 
/i('ltl ()b~c l'\"n ti o ll o , 

SOlll O SIW(·icR p l'Odu ('. tld sf'ed HIOt'(' )'('g'lilurl,I ' {rolll .' "Cal' 10 -,"par d),lIl 
o Llll'l'S , 'Y('st (' rll ll cccUcgmss alld chcalgrass hroll1(' ]lJ'odw'c tt SP('tt 
lIlost (·OlJ sist cll ll.v , fol1o wc(l ill af>proxilllal,~ or\le1" h.' boll](·brus.ll 
squit'!'dtail, l)lOu llt a in brotlll' j Idaho fes('II (., 1,('111111011 nccdlq.;ntss! 
Sandlwrg bl ucgl'H85, 10l )gspUJ' lupillC I 1\,085 sedge, antelope lJiLtorbl'L1s ll, 
alld ,,"oolly IV,) e il li fl, D J'~ " ili g or the soil cm-ly ill 11J CscaSOll , ot' fl'l'chillg 
leJ!ljl el'nl ure" nJ (-Iowerillg tillH" 1"edlH'C'd 01' pr('\"cnl,(~d sCNl fOJ'm n.tion 
in SO lli e sp(\cics ill sOllle ~'{ (' ilrs, 

Gru ssllllldl'ype 

Yq.!;da tion (le,' plo}.> l!ll!nl iu tlie g'rnssLind l\"llu folloll"ed tlte saille 
gl!lI(·l'a.l t.rend as tJl:lL in Ih(> tiIIlIH'l' t.rtH'. '1.'11() "<'g elation grew m ore 
slo wly" ill i ll(>. g ra;:;sb1lJ [or 'L lim e aJtl'r growth Elal'I<'d, prollithl.'· bc­
canst' Ill( ' site ' VtlS ('old ('I' , hilt, .i\HI ~ill g hy Llw daln or (\oll"cr il)g', SOllie 

s ppcies d cv('loI)('d Pilrly ill the 8(' I1S01l (1tL bl(~ :)). TlH'l'doJ'(' all appl'cci­
tLbll; a,I!IUlllll ()f her i> ag-e of high Huiriti,'C ntlu o h UeLl,IlI C H\'ailablt: fo t, 
gr il ;.: illg I' HI'lie!' in the ;;(' USOII ill tl lO f:,>1 'Hss\al)(1 Lypc U Ia. 11 ill lbe lilnlH~r 
t ~' p e , This is I'dkck d in Illn h igltf'l' J'rd.\ oj' w('ig it t. gain s rllad(~ by 
ca.t.ilc ill the g'rtlss\uIlll t ) [JP t1an in !lIe til!ti)('l' ty po carly ill lilO S(:a;;Oll. 

lIl\['b a.gu p l'O ductioll ill the gr:tsslfll1t! t}1)~ was (';;tiltluted 101)(, :Iin~ 
nt' s ix Li liles gl'l' u,(, l'l' ill good gr·ow1. h y ell l's th an ill pOOl' ones . This 
\T!1r jllli t )ll is a.llOllt i\\"ice ns gn'a t as Lha.t in the tinli>cl' Ly pe, 

How Ihe Vegetation Was Grazed 
111 both (ite lil lli>cr alllt g]'QSSlmlLl. typos . (, <lltlc' gJ' u,~pd (:('l"1uill plan t 

speci\\s find ('eJ'l nl l l HI'l'a;; more (;Oll sist (1n lly and 111 0re d ose],\" titan 
01 he rs. res lzlt in g ill vCl'y IJlJ(! \"(~ 1l u l,iliza Lioll 01' t lIe ran ge. Tbo llgJ I 
t{)l llpi ex, U le j)lI ii l'1"II o f usc was sim iluJ' /'1'0 11) SCtlSOl( lo season . SO lli e 

F[(TH~: J"() ' - \""'Ilih" \ ',,!"i: lt iun- ill f(JI! !" III:1 ill p!nllt·gl'Ot\ I II - In>!;, '.-' , 1<1,, 111, r ( '-('II(' , s pe('ics :1nd sonw, p nl'iS or ("Il l! ra:ll gr \\"(' j ' (' gl'UZl'U d osely fl. ll d ot II N'SJ O:{ {l-.~ j . 

http:lIl\['ba.gu
http:boll](�brus.ll
http:JIlI"l.rI
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lig hUy (,;«,,11 >01'a';011 I'\' t'll 1111(1<-,. JiglJl (II' IlIodl' l';lle ,:. to('killl!· (If the 1';\ll t!,' 
a" a \\'! lllk. 

T ..I 1<1. 1': :{ ,- , In '({Jr!/ ' ,/oil; of .flowrril/(j (!i SOIIIt' a/wlldrlll / 111111/1 "IH(:;! ", (//'O,'-' /IIIl'I/ II/!I, 
l li l ' lil/tYI'.'s S,ltill!! ;;;",/II>r;)'I"I/a / HOl/ f/f , 1.'14," 1/2 

::-I, )l't' i f'."; 

1'iIWI'III:,il' ~,'(kl' 
t'lalll,Jill k"f i>1I11"ITlljl 
Il i ;;e llil l'ool __ _ 
L OlIg:'I,dk dOI','r 
~\.'hl':l:-\ka =-(·dg(\_ 
,\IlII ' l'i":I11 iJi~1 01'1 
~utJdhl'l'!.!; bIIH·gra:-: .... 

" 'in' 1'11;11 ' 

\Yali'" g l'oll l lf]'I'1 

IT,,i l'\ C,t!iffll'lli:t tinlllhulli,,
 
\ !' "a; lolI' ha,-l( ' I' 
\ ' or\ II II'('~ I l' illljlll'fuil 
1AII\' JlI /.-~y I Ol'~ 
\ f\":lda hll ll'p; l'a~:, 
,\1 :11 III II h II' 
, \ :'1( ' 1' _ ' ~ 
'['1I{ll,d h'lil''''I'''' ­
Ol'l'goll (' ill'I\:';';'~i;1/011'_ 
BI:Jl'k ""gl'i>I'II:,h _ 
Siln'l' ""gl.'l>l'u"lJ . 

Ctili:mt;o;/ in Timber 'J\/w 
Spt:r:j"" 

PI'1lI'lic:tlly e \' C' I'Y olle of th e 100 OJ' 111Me plnll l :'])('('ll'c' ill till ' lill\lH'1' 
lVJlI' \\':1S gTa z('d 10 ;;O Ill(' ('xt e lll' il,t (J!\I' till i(' (ll' :lllot III'/' d\lrillg ' Ill y 
gin' lI ':'C il SO Il, 'r\n,h (' :,])('c iI'S SlI p pli( '([ nri p( 'r (' I'1l1 of li c l'imgl' t:llzt 'll 
b,Y till ' ca( lk (l'lhll ' 4), C1rass l' i'1 sll Pplic<l ti l ])('1'1'1'111. lurh" 27 1)('1' ­
(' I'llt , and shl'll l! s 12 ])(' I'( ' ('I\ l. 

TI\' ('nlY-llill( ~ p(,I'('( ~ llt. or (I w lotal "('rlmg(' ealcn durillg tl l(' ;In'ra~'I' 
:-'I'a-;Oll ('ollsi";led of Idah o reSetll', Tlli s slH~d('s l'a111-.:('(1 first, :'1'('Ol)(I, 
or th ird ill daB,' h Cl'ba gl ' YO!\lIlW 1':1\('1\ dllr il\g lhl' ':'('nSOIl, 1~()llk· 
br llsJ I sqllirl'elt 'lil 1"llIked S('('Ol)(1 to Idalto fl' $(: u(' ill ynl UIIl( ' g,' l'wI, (' d , 

Tog<'llH'r , lh('s(' 1 \\'1) Sj)('(' il'S Ili a d e up 42 ]H' I'(,(' II I of llil' di !'l or tIll' ('a l t Ie 
d II I'i II gIll(' S(',\;;lI ll. 

Of lill' alllllllj,\JIt sp('ci('s , s ix \\I'/,(' grn Zl'd l)lon' ('olls is tellth' lhl'Oug!;­
0111 th(, s(' a';OIl thall tli(, olh!'!',.: (tahl(, ,i ) , Th t'':'I' \\'1'1'(' Idaho ft'S.t'Iil', 

hll[tl( ·hrll :, h ,.;quil'l'(')tail , IllOllItlnill l!n)lll l', \\ 'oolh ' \In' thin , IOllgsp\lr 
lilpill(' , and allll ' l(jp( ~ bill('rhl'lI sh, 

:-;qll:l,,\('<1I'I)('l cl'a llo(illls, h ig sagl' hl'\l s b. !!1'l'( 'lIkai' IIlllllzn,lIil ,1. \\1)( 1 

li ial l.\' forbs , suc h ;\ s (Intpod g'l'Ollll(blllOkl' , t a l)( 'r tip II:\ \\,k sbl'a I'd , IUl d 
bnrl's[('111 I' riogo lllllll , \\'l'I'I' g rll zed bllt (,() llll 'i hIJ\( ,d ('OIlJpHI':ttiq,ly lilll!, 
i'(Jr; lg(', Lillk fi(h\I ' r collillSi;\ ;Jllli sklld n phlox, bolh ;\ll ll\l,\lS, \I ('n' 
lI(1t g-r:lz(,d at all , 

Th\' d eg'!'!'(' lI S (', or a ,, ]wei!'s ,\;1 " lI ir('cIl'd h ,\' il :, nhlllldall( 'I' ;\11<1()f 

di"ll'ihllt.ioll a,; \\1,11 n,; h\ ' otlH'1' )'a( :tor,; , F ill' (' XH lllpk , ('heHlgl'a':''; 
hl'Ollll\ ('oll s i(kl'C'd Ilil/d\ If'sS paln tablc tlln l\ I d aho h 'SC II C', W ItS utili z(' l l 
IIiO/'( ' h,l'fl Yi ly th;1I 1 Jll nho res('Il(' h~' tit!' (' 11(1 o f t ht· SCaSOll , (Jrob;\bly 
hl'C:lUS(' di('nlgl'll ss 1-> 1'0111(' O('('ul'I'(,d ill sIl I:1l1 ;l 11 10il llt,; UII tile r;IIl g-I' a lld 
g'1'l) \\ ' tUOlili d ;\ ::; loek \\ ',l kl'ill g p la ce \\ill'J'n it 1\' ;r S I'('a dih' ,("'lilah](, 10 

]) :11" I B;l~ i :,. 
.·d'ar....: 

-1­
.\'" 

,\I a " \) 
"La \' \.j 
"'fa \' :)() 
.1 1111'1 ' (i 
.11111 (' !J 
JII IlI' 12 
.T IIII!' J7 
.I l1l1t' I!l 
.lUII I' 2 1 
.l UI'" 2,1 
.I III It' :)() 

.lull' I 
J l il\' ii 
.J ul\' II 
,JIlt'" 12 
,Jilt'" IK 
Jilt',· 211 
,J u t',' 2,1 
,\ lIg, 1 
i-'I:pl, !J 
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"1 
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,'l 
Ii 
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tl\(' (,a,ttk, .\llt,do(J(' iJ itt(' rorll:,h , mouiliain hrome, al\d longspul' 111 ­
pill!' \\ 1 ~ I 'e also g razed 11\01'(' 11(';\yily tl Ulu Idnlto rCS(~IIl' , ;\ppal'l'llt,ly be ­
('nllS(~ tlll'Y ()('('IIIT(,d ill silla ller :'IlllOlllll ;:, 0 11 till' ntllge, For ('xampl(" 
ail lelop(' bitt!'l'hl'u" lt . b('(',\lIS(' of lilllit('d abllndan ee, \I'as lit ili z(,d 
,lIlIIosl ('olllpll'ldy b,\" ll\iri '; l':tson , 

\ Lo,;t s IW('i('s \\-( ' 1'1' ~razl'd l\lorn Itc,\Yil~' nl Olle (,illlC of tltl' S('l/SOIl 
thall nll(lllwl', \)('('au,;(' of dUlllgps ill jJalat,lbilil , ~' ,IS lh(~ planls dl' ­
\'('lopl'cI, Lon g,; p llr lirpilll' \I ;\ ,; lIot gl'<lz('d at all ul\til ahout, fi()\\('l'in g 
I,illlt' , TItI'I'('aftl'l' , tl)(' e lltin' phllt \I 'as gJ':lzed lteaYil~' ulltil it dl'il'd , 
lbhhithl'll sh goldem\ '('('d , too, \\a s not g rnzl'd until fl()\\"()l'in g (ill](" lind 
lit('n ll];\illiy flo\\('/' ,.; talk,; '\1'1'(' I:I,k(' Il , \r(loli." \\'yelitia \I n.;; g rnz(' d 
lig-htly dllri ng carl,' gTO\\tlt ,lll d ;;Ollw\\ 'lwl 11101'(' Il<>:t\' il ,\' aftt ,l' th(, 
plnlltS s t1ll'tl'd 10 dr,\", 

T ,IHL E -1,- . 11'1:1'0(/(' prorl //{' lioli 0,,1/ /I/II,wIIOIl or jOtl.l (/e .>':pl' f'ie.s p(~ r IIcre 

/11111, Ih, 8 /11'(/1' "'' "I" 'i flll E,rl}l ' till/~IiI()1 N OIlf/t , U),')fj 38 find /.'144 .l8 

Clili za.1iOIl~Pl '(' i l'~ I'r"dII e l iOIl I 

- -l-~-I 
l 'fil/llr1" 1/' ''1''''>'" PO/Illri" 11'''1'('(-111 

( ;raSH ';o:. a.nd :'l,cigf'....: 

I d;dlo f('~('ll " _ 77, (i 

ll ()lll,~hru ,-h ;;qui rl'pl w il I :).1.0 
:\ ( ' ('dlt-gra~:,p:" 12, ] 
Salldh,' rg h lll('gl':I"" __ (i, :i 
I{ o:-\~ ~('dg(' _ ___ n, ;i 
,\! olllltuill bl'o])w , , ,J, I 
C IIt';l\ g l' a:',- hl'Il l n\' , ii, 0 
Olhpl' :' , (1) 

Tlll;!1 "~1.1 
.\ \ ' l'I':",gl ' 1 ~ "~ -~·I 

I-'<'I'h,,: 

\Y ool'" '\'\'('\ hi a 
 1 O:\. (i I
l,ollg"'p II 1" IIIpi l' (­ 21.0 
.\I'('oll'll';\!' habal11 l'uol. :" 7 
() II " ' 1':, ,, 22, I) 

Tut:ll _, 1;' L 2 

. \ I'(' ragl' _, 

~hrt1\)...;:: 
,\IJI (:lopl! hiul'l'hl'lhh 
H ahbit bl'l lf,h f!;o lih-I)\\ (' I', L - _ 2, (i 

(hh,'r~ __ _ 2, I 

Tl)l:ll _,_ ,. 

Ill,O 

H. 7 i 

:\ 1'(:I':1W' , 

T(JI ai , all :,peL' il'~ :'>l!l. II 1'­
A I"('rag!', all " lweiI':' 

I Ba,,(!d 011 ;Jir,dr~' wp ighl uf itN\)agl' abo' I ' a 'll1l ,hlt- h (' ig itl of I I,; ill clw:, fol' 
~1' ~l~~I':' a ll d for ll,' , :\ lId Oil twig gl'lIlI' lll of Cl lI'l'( ' J'Ji ,(,;",(,11 1'01' o" l'lIb~, I'l'urilll'liUII 
\\':1.- d l't t"rm i n c ri t rolll cl i ppi lt !.(~ ill l\l:l(i, 1 ! I ,~7, ;IIH[ I!J ,IK, ;IIld fl'Olli 1'~ lill "III"_ ill II" , 
u rh p r VO:ll'~. 

:! ~r l:: l( ·('I . 

:;02,1 2:" I 
II 10, 0 2\1 

:, 1~ :t 7 
:\;)2, :12 

:\ 2, Ii 27 
f)l)2 :3. 0 

:\, -1 li8I 
()(I(2) 

-1 7 1:-<, 1­· 
1=-,--=--: ­

:,2 
~1--

:\2 I), :1 !I 1:2 
S 8, I :1-1 ]0 
I , I I II 1 
7 :" ,J. 15 -1 

-18 21. 5 -I- " ' 
I -I~ 

27 

:i .I 
~, \1 
,2 
, :, R" I~ 

I~ 

(I I 
I J 

[; \I, .~ I I 12 

O~ 

, 1 (J(J I 71)' ~~ 
25 

IOU 

'[' II tilllh(' r 

1'I'OPOI" 
tioti o f 

<li('l 

Perce l,t 

2\1 
1:1 
:i 

:,:1 

'I 
,I 
{J 

(i l 



1H PHO)) . HI';~L\HCH HPT. i., J , L:'-. DEPT. Of AGnTCTI;rl.}HE 

T .\Hl.E Ii. ·· /~'-'Iill/o"'d do i ly ,,/III .'(' ''S(JllII / IIsf (~l ' 1luiJi ed p /o ni., by ('ot/It ill li lll /"' ,. 
/(11 iI, I"" /1"1'(1""'8 S)II""O E:rp" ,.Z: lI(failCli /{fUll/ t, L'J.'i6- 88 ' 

I , . I Proportion of ' I....eirs III d'lily (Iiel (luri ng 2· Wl..- k pcr iod- l' tili7.U· 
S pcd~S;ll1'l dc l!:r"C of :- 1"-' \.'11'8 	 Ilun a tI' 

('O IlI]lP- J1IIW l l!l July 7 .Jul y2'l A II l-:' _ 0 Aug . 21 Sept.. ;) ~f'pt.2n (Iu d of 
~il 101l Lo t o _ to I t) 10 to , LO ~-mzing 

July G Ju\ ) :.n ;\U!l .1) Anc, . :''O Sf'P!" 11 S np l . HI Popt. an ."(· ~~(111 2 

s toc kinR 

(1 rfl..8sd a1,d fjrd'lex J)f ~ rr. ""~ p('fCCRtiPerrtn' ~ J)erCl''11i l ~;:~1 Petctu,,! PlTCr'l1t 
ld:l ho rl'S{'W' .. _____ _ 1u. :1 

;1 :11 7 ~ '2'2 ;)0 ;I!} ;) 

.\loll l!ru l~' :-: uwklng '. 
Li ~h l s { o(' ld n~ 

1.-1 1n tJ ](1 :W I)j ;-1'- 11 
]h':-\\-Y slOl'kin ,g __ P) an , :!'; 2:~ .Hi :~~ \'\j :~11 

1\(Jtlh ' IH' Il ~ 1 1 s(luil'n' i l.ii il__ 3.0 
11 4 I ~ 13 1'. ,) 

;\ l oti rr:dP .s toekhlg __ 
T. igl lt s l ot.'ki n l.t 

·1I i 11 I: , 1:1 l ~ I :l H1 
U NlYV .:\ t o('kill~ __ ,_ ,II G y 1~ 10. 12 ,S) :11 

I'\, ('('l l k!!'r:\!=St"ls __ 2, ; 
2 I
LIe-hi <.:to(' kill~_ 
 2 1 (' I (',I 


]\fOllero/.!: Sl ockl ng __ _ 
 1 3 3 1 ;1 1:-:;.,:1 II 11 , lS 
~;l lldberg l.J\ll r ~r~ISS_ ___ 

1 j"1"':i. \""y ~1.I)(' ~;illg___ ~ _ i'l ';1 
Light" lockJn;!'___ . _. ,__ 1. 1 

1 I.'II (Il I 

!\'!o,lt-ni l ~ "lo<'kJnA _ 
 ('I I II 1 III 21; 
U (,l l\-Y stotJ": ' Il I;!. _ _, <,\ I II i'l :H 

H os~ &'d~tl ____ __ 1.0 
lJ~h t , Ioclctng . ____ .• ' I~ I !/ ;j 


~ 1!)(kra11' ~t()c k imt__ . , ... 
 :1 (I f I 1:!. 
H ea vy stocki ng_ .... _ . . ___ I Iii 	 :, ') :1" 

(') 0 IC hea\gTiI-!':O: hI'Ol!lt; .••_ -_. '. ... j 
J..11~ ht s l oc~ 1I1g.:" ___ ___.,, ... __ _ 
,\1tH !l'mh' ~t(,) t' klflg_ ,_._ 
lien\":\ SlOC kill l! __ __ 

"\ \ ount.tu ll brOllH .... ____ ...... 
J.i~h l ~l oeki"g . , . - -- _.1_
.\1od~ ,.:1te st o,ek mg __ _____ ~ _ 

rr",,\", >lIIc klllg . _ _-.. . '.1
OIlie r ' _"_.' __.. _ __._1_ 

Tot nL ____ _____ __ .« 2i<, lI 

Vnr/Js 
17, (; 

14h:1I t :-; to l,lkjn~_ ___ .. 
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)lodl'l'tllr". ,.. _ ___ _ 
llca \" ~ stockin~ .. - .•••• • _ • ­

Big srwr l,rnsh . _ _ ____ _ ~ . ~ 

Ligh t s1 m'kin~. __• • _ _ . 1_ 

.\ -, nel l'rat..-' st O\' kl Jl~_ 

.I Je:rvy S1.0(' kiIl g' _ 
An trlopc ')itlf' rhru~ll _ 1. [) 

Li ght , loe king ..____ .• 
...\'1odrnl H' st ockln!:! __. 
Hr:l \" Y ..: !of' killg_ ......... __ . • 

, 0rC'(>n Jou f nIAtl 'l.Cl lli t.;.I __ 

Li~ ht ;;tOl'ki nj( . 

.M o! k m ll' ~Iol'ki ng.___ _ 

Ik~"y sll>e kin~... 

HnhhitlJrusll g-ohil'nwrrd . 7 
T.!~h L s lock ing __ __ 
.\1 odl'rnlt' stock ins__ 

lit)' I \" } ~ to\ klllg _____ _ 


Olher ' 	 1. 0 

11 21 n t1 ;0 
1'1n 	 ~ 1 t1 fi~l 

~I") o Ii " ' I :, liO 

12 ., :l '; n 
11 1 1. , II 4~ 

I,! ) I') ill 1:< I 1:1 ') 4:, 

1 	 h Ii !I n 1 .J ('I l:l II ,I :l 
J , ~ ~ I J,\ 17 (", 

Il 11 JII " ~ I (1) 1~ 

II ·I ll 11 j~ 1'1 ;11/ 
(I) 24 17 I I S'I I ('\ :.0 

1 o 
I If, 

(l) 

;1 I !I Ii ~ I ii" 1:1 

II II '} 
II ~ I (I., ,') (, ' 

(') (t) { I II 1"1 ('J 

II II H I I) 
() on II 

r') IJ II 

Il 21 	 I ii Iii 
lR 2 

" 
01 {;: I 

1 

1 

o I ," IJ 
(') ,'; (I) <') 

') o ,' J 
o 11 

1') fJ~ I 

1\ 1 (1\ 

(II ') 


IIII I (' ,aJ 


~J I , 
,"'il)
:'0:;I" g1 ::>I 

~ U ;J
I, 

1'\ p, (') 

:3 I 
'I 


I" 


T ot>11. ---- - - ------. - __g ,G I ,r 1 ~ 
All RrK'cit-<_____ • ____ ._ . ""TIiifO 
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1 l~ i g i1 t ~ lOl' k iJ1V in ' I g:~fj ; mOIli: nHC" in 19:1i; hr:1Y)' ill HI3B, 
I Esti ~ ou b' :::' haSOd on ol'ular jn~p('t tioll or pas,tu re-. In grossesund rorh~ , l)QrtC' lltaJ:!\.- tu;c baSt-·r) on her'bo,:!tJ 

rdDO Vtld flhoVl~ n 1.5-indl stul ,hh'. lUH \ i n shrub s all UStJ Of CUTr(:l1 t l'(!tlr's 1wl J! g-row 1h, 
~ P ll!UHri' !:!Til7A'(i [or 0 111 .'1 mlrl of oc' ri n (]. Usc recot rJ inadeQuate. 

RE ST-!10TNrIOX GRA ZING 	 19 

Arca~ 

Some al'(':1::; in tll(, ti.mber Ilnit \\'C're cOII,; i,;!t'lItly' graz('d dosl'ly , 
Rome 1I10dernt<'ly , :llld so 1111, lightly or Ho t ttl' all. '-('gdatloll \\',1 8 

grazed mol'(' dosely in timhcr op(:llillg-S than 1IIld('1' crOWJlS of tree's 
('yell tllougb till' cO!llpositi()n nlld tlIlJOllllt or H'g('tntioll 011 till'se 
sit.l's did not rlifr('r gTl'alh-. '\'11('11 \l S(' of Idaho 1'l'SI'II() ill timiH'r 
op(:llill~s nVl'raged 4 :~ pCl'c(:nt, 1!8(, ulldrl' large t n'('s was olll\' 13 lwr­
('('nt, :llld in tn'e thickl'ts kss t11111l !) 1>('1'('('llt. ell(' ti!lil)('l' op<'l1il1g 
loeatcd .-1\\'11'- from tite clir<,('tillf1I.1NI('I' or fl'n('I'~ . watl'r , :llld salt was 
;2,1'nzl'd l:oITlI)let('ly "fi('r only () \\'l'l'k8, although l;lilizntioll of tl](' lilll­
1)('1' ullit as 11 \dlOk \\-as Y('IT light (fig. 11). 

The 11I'C'fL of light lis e LlllliPr 'largi: tl'ecs -('oin<:id('d \\-it" till ' nr('a Oil 

",Ilic" pill(' nec'('1IPs fell. .\ s in'lilar ut ilizHt iOI1 pill Il'l'IlhaR hl'l'll 
rcportrd for til(' pill\' tYj)(' ill11orth<,1'11 Arizolla (fl . ~\t B1Irgl'ss 
Spring, plulds IUlIen wit h pill<' nl~ edl('::; wen' a,'oidl,d hy cat tI(' Illosl of 
llw tim(.' , 11(' tn ' il's! al'('I1!lllilnliol1 s of llPl'dks \n'n' ill tli(' haf'al \('il\'('8 
of gru ss e'~ , C'spl'cinlly Idaho r('se l1(' . Broad-kan'd ~p('ei('s, su ch a,; 
\\' ooll~r w.\-dhi<! alld IOIlg-spllr Ilipinl' which 1f('ld rl'W('r )f('l'rlks. \n'r(' 
grazed mon' flllly. 1f('aY), sto(:killg. f1f'in 10:11). Jailed to f(lI'I:e appn' ­
ciabl\' Jlcilyicr IIS(' tl1Id(']' trees. 

tTI'ilizntioll \"lIS hy 110 nwall s Uiliform from plant to plallt OYl'lI ill 
O!ll' specie's. For eX:llI1ple, ill 1\J4. about. :I- :l ]H'n.:enl of the herhage 
of Idaho f(' 5<:lIe in timbe!' openin gs was utilize,d by (he ('nd of tlw 
gr:lzing S(':1 80 11. .At this time titl: l'cm:lillillg' s lllhhl(' alld ll!lgmzl'<i 
growlll :\y('rngl'd a hout 0.\. ineh('s Iligl!. 1'1)(, aYl'rilg'(' ll<'ight of 11llgmz( ~d 
plnllt R \\-as 17 in<'lll's. But i\\-('l'ag('s do HO.t Il:11 thl' whole 5tor.\-. 
1'01'(\- perc(,llt. of t hr stllnd \nl:'; graz('d to il 1-1Jl(·h stlll)hl(' , 2D lW I'('('ut 
to it '2-incll s tubble. 1:1 }Wl'Cl'll t to :1 ;l-illch s lllbble, Ilild :) 1)('rC('llt to 
11 4-illdl or t :dle-r ::.t ubhk. Fii'te('!l p('r<:('lIt of I hI' stalld was !!ot grnz('d 
ill nil. 

Ditr('J'{'llt ]Hlrt s of t hI' l':ITJgl' wrre grnzl'd 011<' after ,lllOtllCJ' in 11 bout 
lhl' sail\(, 0I'ri('1' durillg l1te sC'ason frOI!1 ."('lIr to .\('ilL Hnvin(' bottoms 
w('re IIsllnlly gl':lz('d (irst. N(.'xt in ord('r \\'(Tl' 0pcllings in Limh(:r 
stuIHls (Ill g('lItI(' slopes. an'as Ill'ilr walt'r, arCIlS nlong f(:ncl's alld ridg(:­
tops, salt groul1ds, a('('(',,;8il>l(' o]wllings ill timher 011 stl'cper sloj)('s, 
:1)'{'as lIlldl'!' large tl'('<'s , ilnd finally nn'ns cov(,)'('d by tr('l~ lhielzl'ts. 

iiI calilc grazing' ;;ludil's 011 pon ckrosn pin<,-hullchgl'n ss rOD ge's ill 
ColonHlo, ,Johnson ('I') foulid Ihat " L'n<lN nil grazing int('l1 sities . 
irregu lar ' pnUel'.1ls of use d('\'('lop(:<i. Enn in lli(' lightl.\' g'mzl'd 
pllsLlln':,; , nl'('ilS of mod('ratl' and h('il\' ,\- grazillg OC(;\lITl'd. " 'Yoo!folk 
(Iii), \\'orkillg \\-ilh ,,1)(,(']) ill range pastlll'l's on ('olllparntivl'\Y gl'l lilc 
tl'rra iII ill 1he nOltll<'l'l1 Grc" t Plaills , ('('port (:d tbn L "TIle import an ( 
fornge pl llnt s wl'rc graz('d to a 10\\' s t.ubhle height in nil pastil ('( 'S, 

('\' ('11 lliough 11101'<' rallg(~ ncrc,lge Dild for,lg(' \\' , ' J'(' nyailnbl(' for l'nch 
sh('ep IInder consl'n-ntin ~ nlld light s tocking than uIld('r hean' 
stockillg." 

F tilizlI tion i,1t Gr!l.'.~l(/II d Type 

J1I 11)(' !!ra s"hnd typl" ,IS ill titr tillllwr t."I)(' , plll111 ~ ])('Cil'5 alld 
area,; \\-('1'(' s(' ll'ctin'I.\- grnzed. Tlu: pri-Ilcipnl speei('s ('a ll'l1 \\'l'IT 
rushl's , sedge;;, :\l'\'a<l:l hJuegms,,;, :-)nlldlll'l'g hllll'grass. as tcr , 111 at 
muhly, ha iry Culifo1'1li:1 dnntlionia, I)ottlei>rllsh squLrreltnil , und hlack 
sagl'brllsh (LnhJc. G) . Spl'ci('''; lha L were eat('n lightly, ap]Jtl.rl'llti .\­
1>rcalls(' thay were relatin'I.\- ullpainta bl e, inciIJlkd biR('ui tl'Ooi. , plan· 
tninll'i.tf but tc~n'IJjl . •\ll!l'ricHlI \>i s tol't , and big sagebrnsh. 
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22 PHOJ). HL~E.\HCH HPT . ;) 1. r.S . J)J::PT. OF ,\GRICULTUHJ<: 

'1'llr dosed hasin site was gl':lil('d mos t cloiil'ly, ilild til('II, ill d('(' I'('llsing 
order, the \I'd llwlHlow, dralned 11l1 sin , find tC l'l'll(;C sites. Oue J'('nson 
why th e dosrll b:lsin s ite \\'as gl'!lil('d elosrly \\'as that it Illil(l(· up olily 
li smull Plut , n p(·rccllt. of tll(' ral'IW'. ~..rtll'gillS of \\' pt mondo\\' sites 
were lI sUlllly gnlilet\ firs t. jll order of LillII' ; i1H'Y \\,('1'(' g!'ilill'd Ino]'(' 
clos(,h- nt t il<' elld of the gl'Hilillg ':;CIISOIl tbnt otlJ('I' 11H'II<lO\V 111'("Ii'. 

'rite i'casotl pl'olHl hi.\' is th,;t tlj(·s·(, :lI'('i,S IIsllnlly SlI pport n largo pro­
portion nflHltlLahle grassi's su('h a s :\('va<l'1 hlu!'i!;r.l ss ,end mal Illuhly, 
tUld -[orbs sHch as long-stalk don~ J' , hut. (,Oll1ptlrilli\'rh' s lHall alllOllllt s 
of the J(·s,:; palatable s('<ig('S 1)l}(1 rllslH's . 

B oth timher .lIld g rll sshlild t.q)('s t.il('J'l'i'oJ'(·. \\Pl'(' s('II,('t in·h- llnd 

unev('lily gl'llil(,d. This cornpl('xily of til(' usc 1);11 tnn \\' :IS llllll'h I Ill' 

SRrllC in all SC;lsons ('\,('11 ibou~'h dirl'!'I '('nt (·.lHIP ,,' ( ' I'(' IISP(1 (' ;H:h S('I\S()Il . 

IL was dNtI'lllin(,(1 by lopogn;ph .\'; sotls : \-('g('1 1\ Lioll t .\'lll 'S ; "p('c'ips ('om­

positioll. aiJllll<inl}( ' (', growth slag-p, !-!T()\\lh fOl'lli. and P;llalilhility; 

loca tion of f('n(:('8 , wat<'l' pla(:ps, alld s;dt grollllds : st()('kill ~~ /'ill(': 

S('I15011 of grailillg; aud strong ]lrd('l'!'IIl'('S of I]w cattk. 


. E1l'cct of CJippin~ 011 Yc~cLaLioll 

C.i1'OliPS of .10 [llnnl " of ](lnlto f<' s('\1(' . hOLtJ(,hl'u ,; 11 squil'l'I,ltail , 
woolly \\'yelliill , ,uld 10llgspllr lupilH! \\'('1'(' ('\It with a klli]'(' to fI. 1.5­
inl'h Slllbhl<- at dif]'l'l'cnl gl'()\dh SIn.g !'S, ';IMlilig \\-liPIl tlip plant,; \\-('n' 
ahout ;l illvill's Iall and 1'1l!ling aho1l1 thl' tilll!' of :,(\(' d rip('ning. Ea('h 
p.TOl1P of plaIdS \l'a,; dipp('d Olll'i' dlll'iJlg Ih(' S(' llSOJl ('X(:('pl \\'!u'rc 
l'I.growth \\'as ]ll'o<i 11 ('('d. H('growlh \\'us clipped \\"\i(' ll fllil gro,,·j1. 
SOll1e phllils thC'n,rol'( ' W('l"(' diPIWd t \\'i('I ' dllring: n S ,·l1S011. 

Herlmge l}roduct-ioH 

P)ullts of ,1.ll fOil], specic,; j)J'o(lIl('(,d SOIHI' ]'q.!To\\'tll afler dippillg 
at ('il.l'ly gl'O\\' lll slag('s and up 11J llillh(' lin\(' ti}('Y I'l' ll('h('d li)(' :,I,(,([-ill­
lIlilk s tn"('. Yirl nally lin n 'gl'o\\'tli \\"l S p]'odu('(,d 11}(' I'("d't(·r. . \111011111 

of illiti:t1 growth ill(']'('as(,(j lInd r('gl'l)\\·th d('cl'('n,;('tl, " 'illt Inlf:JwsS of 
dipping (tllbi e 'I). 'l'hi~ total ('()lUbilied \\'(' if,:'llt of illilin] growth alld 
I'('g']'()\rlhill(:n'as('([ \"illt J:ltN}('';;; of clipping (lable 8). Clipping' 
",hell th(· plaJlts \Yen' pTowillg a('t inl.\" j'(,clu(;('<l tli(, toLtI] Ill ' l'bu~(' 
yield durillg' Ibi' SPtlson 0f dippill~· . 

Basal Arell 

A "ill~l(' SI' Hsnll of clipping nlatl'rilllly l'e(lll(·(·d til('. III1:,;nl. :II'('a of 
tll(' fOlll' s]w('i('s tll(' .I1('xt y<' n.r. ' 1'}1(' hasHI nJ'(,u of ] (1:tho f('s(,lIc \\'US 
]'('<111 (:('cl ,H) IH'n:l'llt, l()]lgsplll' lllpin(' ;)\} 1)('I'(·rlll . hotllchrllsh s<juiITI'I­
tilil 2] 1)(,1'('("nt , and \\'oolly w.nlitia SI)('J'{:cnt (lahl(, 9) . rn Idllito 
('SCII(', dipJJillg when the plnnt \\'U'; growing' rnpidly ('alls(' ll th n gT('atl's t 
recllli'lion ill bu.;;ul nre1\. . E\-rll lute ill til(' SCUSOll \\' iH'11 tlw pl:wt,.; 
\\'(']'(' \II,\, olld HP1HlI'(~lltly dormalll , clippilli!' l'edlH'l' d h,l.snllll'l'\l (talll( , 

] 0) . 

HI':ST-nOTATIO~ GnAZl~G 23 

T ,\RLE 7.-- l'rodud ioli oj i-nih al orowl!. a na rl'!ll'OlVlh pel' 8ql ({tI'C i nch of basal lUI,,, 
I)y I dfl !1O fe sclie clipped 10 a 1 Jj -int:h , tubble al v(!rio1ls (fl'owlh stages , fh r B Uf oCI;,Q 
S pr'irl (j E,r J)M imf'lllo( No n!! ,!. , } .q,w, 1:)41, If)·18, n ll'! 1!i/i t 

R egrow t h I I Init,ial growt,h a n d TlIitial 
r ogrowt,h eo mbincr!

A \"(~ J'llge dlttr fIn (1 gr owth 
growt.h~tage at: time of ini t ia l e1ippill l; 

0 ( (1.11 1.') I 0 1'0 Ill.. ";~-lav I. 1.I" 1.\"I'f. al)l)II\ ;~ i llc·b l's 
O. 70o 78t.ill __ ­

:\ob I' 13. F ].mpl' stu lk <- lo \\' in 
. 2()1. o() 


.\oray 27 . 1'10\\ ,~ r st,t1 k~ " '11'\>a~5-
1)(;oL __ 

.201. 42 
.J u ll e 17. Flo\\" I'r ~t a lk" t \\,) ­

i ng ba:'i:d 1,'u\' I!S _ 

.05tbird~ grO\\"I I _ _ 2. l() I . 012.39 

.0)
.ru ly fi . Pea k of f!o\\' I' r illg _ 

2.41 
0

.J u1 ~' 0. Fl ow e)' st.a lks fll !! ~rO\\' IL 
2.45.Ill'" Pl. Reed ill JII ilk 

I R eg ro wth fro lfl all pl nn t s \l'llS c lippe d (H I .Jllly 22. 

~ r.u lnpari , ol1 1\·ith r ldl- ~ro\\ 1\ p\;Ul ts, .lilly IS. 


T \ BLJo 8.- Tol" / )JI'o" lI cli " 1! af Initial Ur'olcth an d rC{J1'ow! h oj j'OI'fl(t l: , pedes ci ip}! (; d 
10 a 1 .',-10.1.'11 sl ll l / i/1! II I l'o r IO!l' gro wl" strl(J~" , 1111: R ll r {jf.Ss Spl'in(! R xper';rnclllal 
HI) I1~/I', lfl,,6 

I' Pcr fasc iel e IIP CI' sq . in. b asal H: I 
I 

,\I('J':lgc elat" "l id J!;1'lJ\\ ' lh s tu g (' at 

tilllC' ,,1' i ll it i: tl ('Iippilll-( 
 lIot.t.Ie­

l(\ uh o " -0011\­
fes(:lJ<' 

LOll gSPIIJ' JJI'ush 
wy <'th in 

tnil 
lupinl'squil'l'el ­

Gr{jlll .~ G r UJll sGn l/ llsOra 1il.~ 
n. i5!)1. ,'1\ \'" " "i>Oll t ;~ ill('lll'~ t.a ll"fa ': 1. 

Ma~' ],j . f! r)\\'(;1' 8tH lk" (, I' ide nt ( in 
5. 09 O. 451. 22.81p;ra~~es Jo \\' in bOO1) - - - - -- ~ 

l\l u \' 2fi . Fhl\\'e r stalks <>lI c-th ird 

~;'UWI\ ( in gTtl ,;~('~ ~ llrpa ,~ill g hasal 


6. 92. 431. 7HI. 02 


JUII(' Hi. F low(' r S1.al k ' t wl.l-thiJ'd ~ 

i C':\\'('s l . ~- - -- - --- - - -_._ - ­

18. 0.702. 422 28 gn)\\-n _ 
.13.00. 82 2. 722. 41.J1lh" :~. 1" 'ak of t\ t) w e ring , 
15. ga.773. 02 

::;e (' (\ ill nIiI L __ __ ____ ,_ , 
2. 44 .11.11 ,- G. .fll)\\', ~ r ~t:.tl k~ full grow il - - ­

2 16. 002 2. 98 ' . 84 2 2. 46 JIII~' 1i . 

i ,\ fa",ic \c' b a g r'"I!, "f lean's OJ' Ien.,,!'s a1l<1 llow(' 1' ~tatks l '\Ul t o rigina t e from 

:t "illl!;le blld. 

: Ex I ra ]lolaH'd. 
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T ,'HI.>; III , }lII," ' / 11 /,1' 1/ I~( f,I({Ir{J .r""f.'/lt~ p llll/ !" !Vhell clipped, w i,1 0/1" Ifl'{I/' lL/ !UII' II,'" 

lli e' }i llruc., ,, .sPU'II!! RJ.'pcrw ' (:ltt"I i('lI/!!t) 


Ha:-:: d :In (a 

,\ \ ' V"{tlJ.(' d:tll' :ll a J ~ I \J\\"I!J :;': I:q.~t' ti t ~1I' 1I 1 W hell 
f illl(' (jf l' li ppirq..!' ! 1 H, ,­(' I i1'­ G 1\1 p­ ]{ p­

Iii -I!) dll ('­llt'd 10;,2 <111(, ­p"d 
]/) lioll ill ( illll j IU-IR 1%1 

~ '1 
~q. 8 ft. ]' (,1 , SI/ . Sq , 1'r·l. ..l ,n, i N. i tl . ''',,\p ri I2.), L" !l"{-'- ,, 1'0111 :1 ;,1('1,,·,- (11 11. \, :liJ 1. 2;, 7 I I), li\) 2. 1)0 Ii I.\1 1[" ]:l, -;1 (-111 '; Iu\\ i ll iJUO( ,I. 71 71i 8 1 G. to 1,.')0 , . ) A\ I ~\"\' 27, ~1j11l1~ (lnl ('r~iIJ ~ fl'(J /[1 bou! _ \, 7!1 0 .), ~ .l !l l :i. 21 . U.~ ~ ...

.T' lI l" , I~ , :-0.1..",- Iwu-I I' ;I 'r! , ~1'("" 1l ~, HI , LlS tit) I. 21i . :,li u~)

.1 1111' Ii, 1" ' :1>: ()[ I\U l\' ('I'llll! ' \, 1:2 . i17 S7 L 2U -17 $ !).l it!', 21 :-11'I'd iii II lil k __ _ l, ~ I. ·15 TO -I 20 ,37 St5
' \l1gll-1 h . :)""u ri p" ~_ OG I. !ll (i2 -.,I, 71 1.28 ;.) 
.\II ~lh l I'i. Pla ut RO P" J'( 'l'lIl d .. ,\ I, ~ I 1. I;.; li J I. R:2 1. -\.) 71) 
,;';" pl!:Il""'" I, PlaUI !Jf11" ' I'I" " l fl l,\, \,:;0 2. I ti t)O Ii;,I), I (I j I. t)1);-<" 1'1 11111 >1'" 2!1, I)!to, ll !I., 1"'/'("' 11 1 til'\' I. ~H 2, iii .i:J :l,2'1 1,2(J (,2 

• \ \'f·r ;t !.!,I ' L ;jq ,I. 7;j I. Ii; ,JI~" 72 

I III pl:Ul1:-- ('IiPPI',! :l l (":lvh :L!-TPwll! ~I:lg(' i! i (': lvlJ ~('ri t \..:.. 

FnllJ' ('OII Si} (' U t i, '(' \ ' ('ar~ of dijlJiillg III till' Sp(,d-ill-lllilk .sLngl' I'C<ill CCU 
b'I~;t1 a rea of Ida ilu {('selic' SO pen:( 'lI l , bOI tl('I)/'l[o;h sqnil'l'elLad G2 
111'1'('('1/1 , IOllg,;Jlul' IlljlillC DJ PC'ITCllt, and woo!ly ,,·.n'thin J(j percent 
(1:lI.!(, 1 1) . T wo of \f'1I Idaho f('sl.'lH' plallts wc'n: killed. :rnd ti 01' 10 
IOlig':'PLI f It/pi lll ' jl lH llls.:\()rrc of li,(: sqllilTl'jtail 01' ,,·ooll.\' "',n-,tlti" 
phlil" \\ll:' killell. 

T ,\ II u: I I , ('j, «(lI(I{' i lf 1)//.,,1./ I}(ell (Ii' fi ll IId)(:r I~j' fo,w;il'I" " oJ j'o/'U''J'· .\ peri"" c/ iJlped 

!If'll (.,- tlll l'f .'\f;'(-·t!-nr -Ifli(l: .... lfI!W,i IIif' /$ lIrue8-.,-< .spl'illfj J~':rjJ(',.ill/{'n{(ll HalfU" ! 1I).1fj.-,1l1 


I)a:-:ul .1 r C'a ,F'lscicll ', 

Y( ,,,,' 

Jd ulH) f""'l'li(' H()(llr:brusll 
 LOIIg:'PlIl' hipili l' , \\'lJoll.'- \\'.\'('ll1ia 

" (lllil'l'I:ltail 

,'"'fj . ( II. 1'1'/. S q. 'ifl. J}(0l'. 'vii. -, Pd, ,\, 0, 7'1'1,I!) Iii -1, j(i 100 I. 8S 100 I fl. ,( 100 S.2 lOllI!q~ 2. ](; ;;2 2, 22 118 fi, 0 :12 I. I \1 -1I!I ,I& 1,0;;­ -Ill 2. 2:') 120 (i. ii -12 S. 8 107I ~) I \J 1. :~~ I :l;, , (i !J :ji 2, ·1 Ifi 7. \) !Iti1'150 ,I :j),i I. ,I \1. 0,""-' :20 I;, !I S,I 

(,lip!,ill~ \\:0 ,' ,:<lI'II,dili I!JI(; :lIHI i'lId,'d illl!II!) ill ,!II ~ "pc·vi,:.. . Ti ll' dr"I'lor a 
Ji"1'1 i (',Ii :0 1' I'lippill~ i, 1'1'11"('1,,01 ill 1',1'0\\1 h II,,· Y":lI' "fll'l' ('liJlJl;"~' TIIll' 11". dr"('l 
,,1' ('Iipj )i ,,~ i ll 1!llli ;,- rl'fl"('\('d ill 11", (WIII'(''- 1'01' 1!l 'II ; tltl' dl'('('\ of l'lippi lig ill Iii, ' 
(''' "'lir ), ,·,,1'. I!) 1\1 , ;, ['[ 'Ii,"'\"o1 ill I!J F,O, 
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Flo/fer-Slallo: Produr:t;ioll 

Clipping (0 n I,5-iJl!.:h S( III)iJle during the ndin: ).iI'()\I 'ill~ ,;t'uSOIl 
I(,l'duced (h(' llllniocr 11I1e! Jlt)igltt 0(' Jd;llio ('t',;ell(' f1oll'c'r "taU,s ill the 
l'('growth: ' 

F{",rf"! " lrd k" i lL r (y ,'ulclh ; 

P N 8((llIlrc i lLch
fir /)(I sul (U N I lfe i rJhl 
. ( ti ll/nbc ; ) I i tlch i's ),\. \'j 'rage (1:. II~ tJ wi gn)\nJl ~ I.a g l : at t i Inn of (,Iippi " I!': 

~la.y J, L( 'a\'cs about :l i"l'b c~ tan 2, (i2 II. ;10 
,\Ia\' j:" Flowcl' " talk" 10\\' ill boo l _ , 7!J 10, S2 
~Ja)' 27, Flowe r s talks Burpa", in g i.Ja;::a l 

lc:.t\' (;~ , :-;0 (i, S:2 
,JIIIH! 17, Flower ST u.J k~ two- thirds g r O\\' 1l _ ,0-1 , (i;1 
.Jlil:r ti, i'('ilk of f1owcri,, !!: ____________ _ (21 ( 1 ) 

Jllly!J. Flower s lalks full grown _____ __ __ o (I 
(, Jh'l'i; plallt", ll ndippcd ______ _ J:] , O\I n,(j:! 

I , \\'I'),;I)!;!! I!J ,W, l!H7, 1\).18, a m! J051 , 
'! 'fr:.I{°l!. 

'l'he s tuntl'd JlO\\'('l'stfilks (\t il t were produced ill tht:J'egl'o\\,th bud little 
or 1'10 s()('d, l"low,' 1' stlilk pro<.iutLion 1 yc a]' 111'I,e1' e l ippill~ Il'<lS Sl'I'('J'(,h ' 
l'el..iu('(!d, ATcrarre l'pdl1dioJ1s for 4 n:.:ars l'tlll!!('r! from D4 to lOU 
p C.l'CCIl t " , ­

,1 1''''(/(11.' Il IW,{W( 1(( ./1011.'1:1' 8(u lk" ]i e,' Si/'lii te i llr;h of lJa>a/ (/I eo 0 11 1; year nfl er rl ip e in!i 

,\ \' ,'r"I2;" ria l " allu g-1'!)\\,1" 'lag" at 1illl c' oJ dipping: 1 
' \ l ll'il 25, LC'"\'l'~ :ti)L)llL :1 il1 <:h " " l;,] L _ 0, :l:j 
~ a.y J:\. 1110 \\, (' 1' s taib I()\\' in boot ,__ lJ 
.\fay 2i, F lo\\'(:r ;; talk, < ul'p;lS~ in g b'L~;!1 I ('; \ \'e~ __ , :l:.l 
JULI O J 7, ]' !p wcr ~t;tlk" 1\1' 0 · 1hjn b g l'O\I'lI _ _ _ , _ _ _ _ ,20 
July 0, PCll k of nowel'illg . _ __ , __ __ _ .28 

C heek pl:t.III ~, lUI<:lippcd __ , _____ _ .), 07 

I Clippl:cl in J9.1(;, I\H7, UH 8, UIH! I !J ,'iI, 

These rcsult s il)'l' s ililijal' to thost, I'f'pol't('d h,l ' I3I;Li ,.;dt'll alld PC('liallc(' 
11) 1'1'0111 s lud,it's \I' illl Iwa rded blll l' iJUIIl'\t \\ ,II C' ,1l!!)'!I ';S fl wl :1i'J'OW\ C' fli' 
ba lslllllroot dip lW([ al ('iglil dilr(')'('llt g' ro\\' ( Ii ;; 1 1.l,gl~;; ' 

Studi es 1),1 ' G m lld ii('lcl (5 ), :-.r('C:lI'Ly (8 ), :'-o re< 'art,\ ilild P l'ier ' (n ) , 
Sl1 tnPSOll tllltl ~ r cca.rty (1/:1), \\l'illlll:um (l ,n , IH ld (t\lin:3 all t'Mho­
hy(Lrnt c " lol'ag'e ill perelilli ni plallts ('xpln.i ll SOl Ill' of t!J(, jln'sl'lll diJlpilig 
l'C!'>U11 '; , Aplmrl ~ lltJ,I ' food j'()[' Iutul'\' gl'OIdl! is s tol'eJ ill (l l(' 1'oo ts alii! 
5\. C'II1 S of tlw pla:nts Ill a.iltiy dI e!' till' /2:I'O\\,th m lf' :51:t ('].;: C115, The 
;LiliOUllt of ::, tol'ed food is g l'('ILt('S( lIiJOltl Iht, liJlIP Il ii) plallt ripell s 
SC'(>Il. Tlw p bllt dl'H\I'$ O'll LiI cse rnod I'I'S(' I'\'(':; dt et' it I)C('lIlll C'S ,101'­
llJ;;lHl j tlu'oughc)Il\. t!te Wili! or' j alHI nl <;o ill IDl ' sprillg 10 s(art 'Ill' \\' 

g!'()\d h, ~ [utll)(aill bl'oln e 1lS,'il l~bou l 7v pel'l'c'ld of th e food [' CS ('I T('S 

hy th o (iln e 10 pl~ ['('t'lIL or Lite Ill~ \\ Sl': tSOIl 'S gn)\\' t!1 i:; p)'()d 'J('ed (8), 
~ ros t or til e rood 111!1.11Ili'ad uJ'(,tl h~ tl\() [ll nllt \\'l lil(' it is gro \\'illt!' 
l'a picUy I::; IIsed t (J prOtltlt'l ~ 11(' \\ 1is';IIC, 

T hus defo]jttlioll a,\. alil lost aliI' tilll(' o/' 111 (> f;l' :lSOIl j ,; h :-,u'llIiul to 
(ile plallt" IJll(, i t is ('spc;.:iIlUy hn,l:il,IIII dlll 'ing' r apid gl'o\\'th, .H tll;lt 
li llil' , ;;; torolL foods IH(' Ht, a Jilill illllllll ; ddoli u. tioll pren ' llts fI U'(lll'l' 
food ::l\.orage, Th o pl'l'scll L sLuu il's show tlln t tlt.:t'oLintioll is hUJ'lld'ul 
iWen 11J t('J" seeLl J'iP l' lljllg wlt (' l1 til e pl an ts Ul'l: dr,\- ,md apparellt ly 
JOl'III Etn t. 

HEST-ROTATIOX CEAZING 27 

En'eel of Hcsl on VcgclaLion 

l1u.'/(I I Areo 

FOlll' ,n'ur,; of res t aftl'r 4 .1'(':1.1';:; of ('olllilllIOU;; clipping [l,t die :l( ~ ()d­
ill-JIIilk :3la~(' rC'';ll ltc(\ in lilll(' or 110 l'ecov('I'I' of ol'igiwli IJfI,snl [(['('ii., of 
(Ill' foul' sr)('('ics ;;t udif'd (lable 12) , ;\.ppi~f'elltl." \J)( ~ soil ;;pal'l' 1'('­

k1l 8 1'11 h,\' til (' eli pP(,(l J! Iall ts Il'IlS ell ('rofl.l'lic(l II pOll hy adj 0 illing 
ulldipppd pl'LHltl, alld this l'llt'l'oadlIlH'lli pl'(~\,l'n\.od IIIHl<'l'ial f'(~ COI' llr'y 
of l)asfd ;'11'('f1, of the "lipped plants during the 1'(',;( 1)(,l'iod , 

\ R LE l'2.-RQw l 0 1'(-''' nll ri / oscid , s 0/ )) /rllt l 8'(11 :1:;e" "fl£r 4- !lC/lt'S I~" d ippin,! 
01 I" t 8l'PII -ill - mil k ;" ("!)" 111"/ ,; '/('''11 ', (~( r('81 , lit e {JIl/ '(j ('88 8()rioO E,',:pN'i1l1rnlul 
n{(n~,p 

F :hCi r, Jr-~lb":11 :11'1':'1 

Dlite ;1l!t1 11'<,,,\nl e lll ,Yooll\,Long~]lllrfrl '1 ho Uot,t1 ()brll~ 1t 
\\ ~' (' i, hl:.tlllpill efl'~ ('11C! ~quiJ' r l'lLlIil]­

.\' II , \ ' " ,S'I . iu.S'I_ I ll . 

I. 88 I fl, 8, 2liH(; , Sl c:rl of dipping .. - ­ i. JIi 
, (i\1 2,1 i. ~II , :{ \lI \II ~ I , l-:lId o ji "lip ping .. (i , \), 7 1 t. ~ I~I.)() , I-: lld of I \, ('ur or rU t , , R:l 

1. -12 2, 1 G,7
I \I:, I, 1':l ld of 2 ~"' : I r ,' of 1'c:, 1 , (\8 

, \12 :2 '"v ' ~II !1:12 , 1<' ld or :, " ' 1';1 1'0- o f n '~ 1 , 71 
2, 1 0, !), til1\1;) :] , J-: ll d (If '\ ~"' :Ir < of rc~r _ I. 0\ 

F lo u'er-Slulk Prod u ction u n d Pl(lllt Vigor 

RC',;polls('s ill (loW('I'-siil.lk protluetioll to T'l's tillg' \\'(,I.'t' Iill 'u:,', \Il'l,d tm l)' 
ill I tla.J1O (' ( ' :;)(' (1(' , N (l f\()\Y('I ' s talks ,,' ere pl'olllll,(,(l tlul'il\I'; i Ill! :[jl's t 

,1'(',11' or 1'(':,,1, TiIjs illdi('ated tJliI.!. th(' pbllt:-1 \\,VI'(' to\\' ill I'igol', 
:-'Jod('I':ltI' 10 lJigh PI'Odlletioli ill clIllrpn,l' ison \\' itlt 1l'lll'lippl~ll plallts 
Il'll ~ ollta il lP,l ill I Ill' 5(' t'0IHl \ ' t'lli' , alld full ]> l'OdlJf'1 ion ill IIII' t hinl 
.\ , ( , ,\1' (table 1:;) , YI'arl,\ ' V;U'i)llioll ill (lO\\'cl'-s lalk prodllctioll dlle to 
dil1'('I'('ll('('S ill gro ll' ill ('ollditiuIIS i", twiden l fJ'OIIl til( ' data Oil 1I1lt'lipped 
pl,U1IS, .\ppHI't'l l(ly idalia reSell(' will. prorlw'e ft.\\' if' ,1.11\ ' 110\\'('1' s \al ks, 
,Llld l,iIl'J'dol'o li t (lc or 110 sel,(I the fir::)t , ,H'ILI' ,IILe'I' 1'10":(' f.'T:l il ill g (' Hn 

T Anl,I'; 1:1. F Jo l ,'rl - ,,' la lk ]I t' od l! r-Iio/l i) Pi' M/ ,/(II'P i llr:" of /"1' 11 1 IlI'l'Il in [ !lU!' " / ''' '' ';11;' 
11 ' ''-''' 11 I'e ,"" / f" / fi ll " 10 I tJIII' ,'{( ' (I .... O/l ..... al i ef' d i l' p io(/l I lu ' U 'U'(j(.o.; S SIJ i' i' l !J J~'.t IJl t ill U: l l f a l 

1/ ;1 1/ !/(.' 

Fl lJ\YC I' " \; llk" frolll pb" t.~ cl iPPf'tl 
L ~n('lipp( :d

:-\ l""OI" 1'(,,-1 ,,[1,, 1' 
l'lH:l'k pl ant"(' Iippin w; I lI lI : 1I 11('1') 

.\ ' -va l':-- :{ \ ' l :a r -.; 2 V f'U)":, 

I !l ~I (i-~!1 1!l 'I , II) 1!1"11I 1i 1 

\ ' X u,. • ( I ,, \ '0 , ,YII, 
() I. 12nt li, 2!) Ii i, :1!1 17, 0:1 n, fi7

:2 
17 :) 1 ' iii1. 07 1. ' :L , 

" 
:1, lJ 7 , 8(\ :.l. \Jl

4 
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r 1';; " J; ~:. '1 

F 1C:I' H I': 12, Id,tltu fl'~I' I IP i" 11"1:111,\' gr:IZI'<I 1'l1),;,'I,\' ill (l)l"lI i lt!.(, ill 111(' lillll,t'r' 

1.")11' alill gradll:tlh' kil l,·d ul ll. 

LholIglt litl ' plallt s al'c /'( :s l!'d 1'1'0111 gl'azing', l{ l'a";()llahl," "ig'o I'Oll:' 
p lu llt s and n dc~ qua l(' 1I1)\\'('I'-s lnlk ,llld ';I,('d PI'Oeilll'liOl 1 ('all Ill' I'X­
]w(' l,·d ill 11 11 ' ,,('('011<1 s('a ::iOlI 

EfTcf'l of Grazing on FOI'Rg'(' !'I'od lid ion 

R( ,,' (JI'(j;.; ,)II g'I'HzI,d and \I11~.!,'1'ilzl'cl cjtmdl'Hl ,; ill 1~n{i ,ltld 1\) ·Hi pl'II­
\'idt' (1 a pid lIt'C' or \'{'g('1:l1ioll ('hallg!'s itt i I\(' I ilit/w)' wtd llnd('r ('al11(' 

TI BLt. l ei, " i ,',<li lllo/ I:d "li/i ,II/IOft /)/; I:1.l11 1t.- of hl'r/mY" (~i i,lrd/{)f" s(',,,' (lil d n ll / I) /'O!!, 
"flU'i(,< I' ll opl'lli"!I'~ ill Ihe p i " ,,' 1.'1 ))(', /! !I "II1'I 'I'1i('l/ !Jr lu', 111(: H llr!/I"" 8pri l l(1 8 :c pl'/'i­
11/(' 11111/ No 1111" 

I -l ili z;tl iO li 

\" " 111' I (; ril li lit!. :--l' :l :-,{Jl! 

1<1 ,, 111) ,\11 rtJr:lgl' 

f( ',; t'll! ' " p et'i( " ________I_D:I.' -: 

,\, /I, i 'd , i"'i , 

l 'I:H; 1111 '" 1 !1 .. ,S('PI , 2,-) !lS 1 ('-) 

Iq:17 ,J IlIl(' 1 I- ()('I, :; III I, 22 
1!1:IH ,llllll' 2~ S"p1. 2:l \)1 -ii) ;.; ~J 
IlJ:,! 1 . \ tt;! . II)- Sl'PI. 21 12 11 
I !l-l :l .111 1,\' !J- S('pl, 21-; 1-; 1 :n Iii 
H)~ l JIl IH ' 2- 0 (' 1. :~1 1:) 1 I I :22 
I\l-:Iii :\1 H \ ' 2:) ,01'1, 2(; I,j(; fiG :)(; 
Ill -I Ii :\I :t~' 12--,(kl, 17_ I.'i 80 ,) I i 

.\ \ ' l.'l'aW: , ,111111' J g 0(' 1, 'i ~_, I J I :~2 :1iI 

X CI grazing iii \\1 10, 1!J ·II , ,\lI d I Q12, 

HE 8T- IWT.\ TION GHAZIXG 29 

grilzing. For r enSOllS b(!YOlld c:011trol, I1lc' 111111 wu s gra.zed only ('ig-Ill 
SC:1sons durillg this II-year pel'iod (Iable 14 ). Bllt forage prodlldion 
was reeluced a.ppreciably cv(,1l ill this sitort tililC. 

Loss in production l'l'sldtNI JlI,tilll.r fronl n'dlldion of Telalto 1'<'sc'l1e 
ill Lilltl)(~ [' opnning's wherc grazing is nOJ'J1lally con<:elltratc~d on parlicu­
lar plan ts and al'l'as (iig, 12). LJsc~ of Icbho j'c!scue dlll'illg the S :n'ani 
of grazing' aYeJ'ugC'rl only :32 ]WrCf'llt (tahle 14 ). Howl'v!'l' , in I!)4G, 
gnlzc(l :tt'l~i\S kid 21 pC'J'C'elit fewl'r' Tdaho fpsc'uC' plallts thall C'OJllp;lrahlc 
<LI'(,;IS prole-decl from g'l'llzillg. Also, the plnnts 011 grazed arrus wen' 
42 pel'cent sJrti,llf'r ;wel produ('ecl :n pereent less he'l'iJage p er unit of 
Ii "c basttl nl'e:l . TIH'sc eff ec l s ('olnhined rcpres(,111 a fiS p(,I'('('n t red lIC'­
lioll ill yil'ld of Idaho f('sc'u ~' ill OpC~ 1I nl'l'HS, 01' 21.4 pounds pl'l' a('j'( ~ , 
Tllis l'cunctioll \\'us s tali s t,jcalh' s ignifican t.. The tolal loss in ,-il'ld 
of Idaho fc'scuc und 1'0111' olher'inlp~ol'la, nt forage sp ec ies hotlle1il'lIsh 
sqllirreltnil , lleedlegrasscs, longs plir lupine and Hoss sedge was ('al­
culnl.('cl. at 2.").9 pOllnds 1)('1' acre which repl'esents a, loss of k.2 pl'l'('('nt 
of the grazing capiIC:ity of thc cntiI'() uui.t. 

CalLIe 'Veights in Ti,mhcr and Grassland Types 

B ccnHse Ji\'(~s tod\. \\·eight. informat io n is of valu e in determining 
season of grazing and sto(:kmg rate', '\'('igH records \\'ere I\.('pt for 
enttle grnz('o in both the limber unci grassland typl'S, Yearlillg 
helfors \\'erc used e:\('11 year , These 'yOUl\g c:nUle lind high r'upneiLy to 
ga in w('igllt , lIIId they J'C 'sponded to di{i'c'('('llC(,S ill Ul(! Ilut.ritional value 
of the ngetation. 

EUell s(' uson from ]!)44 to 1948, one group of h(,j{'ers \\'n s grnze'd 
in (lre timber Ln)c unci ii second cOlllp,lrable group in tJw grassland 
t ype , The average gnl,zin ~ season during the;) ,n':lI'S hc'gan :\Iuy 2:3 
alld end ed October 21. During LIlis pcriod , Ihn heifers in tlw (imber 
typc gnillC'cl 217 pound s pel' Iwnd; Lhose in the grnsslnnd tyP(:' 227 
pounds, 01' 10 pounds more (t.abk I."» . 

Gnins contlllucc/ for 13() days in tlte Limbc'/' type , ulltil Cetolw(' 
fi; th en tlte mule slarted to \os(' w('ighl, Th e losse's avcraged 10 
pounds pC'/' h ea d up to Cctolw/' 21. III the grassland tYJ)(' , gains COII­

tinued on"- I :n days . until Oc.:tolwl' 1. })'om thcn until thc' end of the 
scnson, 105s(,8 avera'ged 17 pound s p CI' henrI. The avcrage dllily 
weight gains of the calLIe ill Ihe (imhC'r t,'-pe during th e pc/'iod of gam 
was 1,01 pounds PCl' head ; in til<' gl';lssland type, 1.74 ponnds p er hcad. 

The (/ift'C'l'eme in !lvcrnge seasonal weight gains by thc enUlc ill 
th e two types was small, and it vilried from 110 difl'eI'l' I1(,(' ill 1044 to a, 
n-pound gl'c;1te/' gain in th e gTnsp,land Iypt'in 1948. The difrel'cIH:C 
ill gnills betwcl'll Lypl's \\';\ S probably' due pa]'lly to a diJl'()J'('nl~e ill the 
lIu t- rit,ive vllllle' of t1l1' vegetation :lnd pnrtly to a difi'el'('ncl' i11 eJlergy 
l'xpend('d hy thr :lnimals in gl'Hzing. The call1(' ill til e limber type 
gained less probably bCC'tlllSC tiley coverc'd a largcr :\1'('H and s lC'cpcl' 
ground ill grnzing. 

In both types, the raIl' of :1l1i1l1:11 gaill l'Imng('d c'olltinllollsly as th e 
vc'gehl tion developed d uri ug tl1<' s('a8011. The l'('la lion b('l'\veen the 
weight tn'lld of lleif('l's gl'Hzed in I he' (,imbl' l' t~-l)(' 111)(1 the g['()\\'tlt 
and denlopll1('nt of ldnho f('sl: IJ(' is s howJ\ ill figul'l' 1::' Dail,r \\'('ight. 
gtlins of 1.14 pounds Pt'l' head \\' t'J'(~ rnndc 111l) first 2 \\'('c 'ks 011 Ihe 
range WhCll lhe vngctat!on was ;thout -l illches tall. By (hn lim( ~ Hower 
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stnlks on tIle planls \\"('1'(' ahout hair developed, rule of gll.ill had in­
creased to 1.93 pounds P('l' day. A maximulll rate of 2.20 pounds 
per da.,· wus reached just heftll'c flowering ti me ill early ,July, 0111 a. 
AJ'11dual cleurcase followed until early October. Thereafter, weight 
losses occurred. 

TABLB 15.- IVei!lhL {tlrins of ljew'li "(J Iffl'4orr/ heife!' in li/!!.Ilur and !l({lssianri lUpus, 
lliu f31lr'(Je~s Spring Ecper i mcn{1J1 Rflll(}C, 19,1-1, - 1,8 

Year 

1944. ___ 
1945 _ -
1946 
19ii ____ 

~ 

1948 .. ___ 
AL ____ 

IlJ4L __ 
1945 __ 
J94G 
1941­
1945 
Av_ 

194,4 
1945 
194(i 
1947 
1948 
Av .. _ 

lInl 
1045_ 
194(; 
1\)47 
HI-l8 
Av _ 

Heifer6 

N um­
ber 

10 
1·\ 
12 
\l 
!J 

II 

10 
14 
12 
0 
!) 

11 

\) 
Hi 
]2 

\) 

9 
II 

~) 

15 
12 

\) 

lJ 
11 

TDlBj'm TYI'E- ' UXDIL\1 " 8 ,\80:\.\T. 

Grazing season 

DaLes 

J lIIle 2-01:1. 20 ___ 
1\1ay 2:~-Od , 7__ __ 
May 12- Sept . 2L _ 
~hy 7-0ct. L __ __ 
.Tulle \)··Oet. 10___ . 
i\!ay 2:l- 0et. 6__ __ 

Days 

140 
l:n 
1:~2 
147 
]2;>, 
I:Hi 

Bcgill­
!linp; 

weight 

Pounds 
H:l 
450 
890 
:380 
4 '~-! 
421 

C.\[:\S 1 

End 
"'eigh t 

l'onnds 
656 
G70 
(i0!] 
008 
(iii I 
G:l!) 

THl1J~:n 1'YPB---'1'OT.~L "r; A~()"A L C An IS 2 

JllIl e 2- 0d. :)L __ _ 151 
May 2:)- 0<:1-. 26 ___ 15(i 
i\l a,y I2-0t;t.. 17 ___ 158 
;\lay 7- 0<:t. 20 ___ lGti 
June \) Oet.IO ___ 12:{ 
i\llIY 2:~-() ct. 2L __ 151 

44:3 
4iiO 
:3!)0 
8S0 
·H-! 
421 

64!) 
(;45 
5H:1 
GO:l 
651 
G28 

GRASS I..\:\'D TY1'1~ 3_~IAXIM(,M S.tH S O X,\I, (J A [:\ S 1 

JUlie 2-0ct. G_____ 
-'lay 2:l-0ct. 2 ____ 
-'lay 12-Sept. 25 __ 
May 7- Sept. 2L __ 
JllJ1C iJ- Od. 10 __ __ 
~Ia'y 2:1-0ct. L 

126 
132 
130 
138 
12:3 
1:31 

4 ·J;~ 
44U 
3S.5 
a80 
448 
420 

C:H M;SLAND TY I' ~; 3- T,nAL S£,\i:;o :\.\I~ 

.TUIlc2- 0et. ;H ___ liil 
i\!ay 2:3- 0ct. 2(i__ 1.'i6 
May 12-·0et. 11- __ 158 
i\I uy 7- 0et. 20 ____ lut; 
,J Ull f.) 9- 0et. ](L _.. _ 12:3 
:\lay 23-0cl' . 2 L __ 151 

·H:~ 
.J4(i 
:{85 
:lSO 
448 
420 

()f)(i 
070 
(il(; 
619 
678 
u48 

(;.\.1:\ 8 2 

(i2\) 
(i:j6 
GO:, 
(iOS 
(JiS 
631 

Cain 
PCI' 

head 

Pou nds 
2l:l 
220 
2H) 
228 
207 
217 

20G 
195 
203 
22:>, 
207 
207 

21:>, 
224 
2:H 
2:39 
230 
227 

18(i 
HiO 
2]8 
228 
2:l0 
210 

Gaill plOt' 
head 

per llay 

Pounds 
L 5:~ 
L li2 
1. G6 
J..'iii
]. (is 
L (i1 

1. :lli 
1. 25 
1. 28 
I. :)4 

L liS 
1. 38 

]. 70 
I. 70 
L 70 
1.7:3 
1. 87 
I. 1 ' [ 

1. 2a 
l.~ 
1. as 
I. 37 
1.87 
L 41 

1 G~)in~ made frolll j h" I"'gillllil'g" Il[ thr- gr:lzing "(':t:'Oll to t lll ~ tillW th" animals 
s tart er! to JOse weight. 

2 C: aiTi ~ lJt: tde })(,L\\('['ll the bCg"iUlling allrl ('1111 of the p;l':lzing H·.a~OIl. 
3 S"e tablo 1, p. 11, for unit gr:1zed (':leI! y"ar. 
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FHlI1 JU; I :~.-·- 'V\' c ight s of y eflrlillg heifcr~ in rdation to growth of Idaho fosell('. 
i\\'Cragc lD44- 48, limber typ", th o Burge~s Spring Experim ental nange. 

'flitS trcIHl heill's out the genf'ml conclnsions drawn h.v Ilhlll'y 

~llvestig;ttors from. chernil'nl nlllllys('s and livestock digl'slioll trials; 
the nul ri t.ivc vnlue of herba.ge is high C's t when the plan ts arc green 
and growing rapidl}' . The plant is mos(. idenlly bnlall('cd in minerals, 
vitamins, proteins, carbohydra t es, roughage , aud moisture for live­
stock whell approa('hing t.he flowering stage. Before thIS sUlp;e , tlte 
plant is high ][j proteins, minerals, vitiilllillS, alJd other nutri.tional 
esscntials, but it is usually deficient in carbohydrate's and roughage. 
After tliis sl.ago, the plant becomes overbalanced ill carbohydrates 
nnd roughage' and deficient ill otlwI' nutriellts. 

The sl'asollal \\'(~ight trends ,,'l'n' similar in thc timher and grassland 
types , However , i'l t1}(~ grassland type early gaills \\,(,I'l~ h igliel" and 
fall losses occIIITecl H little earlier. ] n otlwr words, prod udioll pCI' 
head \\'as neady as g-oocl ill timber as in the grussbn<1 1..'"1)('s. 

Conclusions FrOtH Studies 

The pl'<'scnL stlldi('s have reaffirmed previous observat.ions that 
cattle prefer some plant. spec-ips ami range areas to others lind vraze 
lhem closely, whieh calJs('s lIlleV('ll ut.ilization. The pattrrn of use 
is very oomplex, not only lwcausn ot sdccLiv(l g-rnzillg", buL nlso 1WCH-lIsf) 
the rani!0 is so viJrinble. llo\\'!' Vt)l" , ill spite of tbis, thl' [)nUem of usn 
is much tlw same from y(,ar lo .,"('ar und('r th(~ same nmllagemcnL 
The SftHle plants and ar!'llS i!razed dosel,)' OJW yeal" lend to 1)(1 grnz(~d 
closely tlH' nrxl. Tllus UIHkr ('onLinuollR seasonal grazing, SOIlW plants 
arc l"l'peatt'dly er-oppcl\ clos(,l,)' and ill time kiJlrd, and tbe product.ion 
of t lw area is lowered. 

As the better plants arc cIest ro,Y!'c1, livC'stock graz<-, 011 less palatahle 
sp(~ ei('s and arc fOJ"c(~cl illto less accessible ilreas. This leads pro­
gressively to ('v(·r-enlnrgin§!" armIs of dc1erioratiOIl . In somr illstnnC('S 
lIw soil is left hal"(~ a.nd ('xposf'd to erosioll. JI . ollll'l"s, illf!'rior or 
wortltlrss forage s])('('ies illvndl' tIl(' sito. Runge breakdowil is spotty 
beCnll,;(' 01' ,;ekdi\'(~ grazing awl also beCHlt,;(' some sites clekl'iol"il-te 
more J"ilpiJly ibnJl others \lJl(l<'1' th e sam e grazingpresslIrc. 

http:herba.ge
http:St~OWP!.CK
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~r1('etin' graziJlg, tberdon', is OJ1(' of Lhe main ('ans('s of rallg-e 
ddC'l'iol'u,tioll , 1111(1 t h(~ basi e problem ill mnnag:enwn t is to dmng() til(! 
grazing palteI'll so t Iw,t pnht.abh' forage speei('s ca.n be main taill('d 
on the mORt heavily grazed range arca. lL is pyidenL that spit-dive 
grazing CH.JIJlO!. bn ]w('vl'ut('d by adjusting the stocking mtn, IW<:Husl' 
l'vcn under light. stocking some plants a.re closely gl'l1zrd. :\"or is 
it possible to grazc t.he range at a s('ason that. would not be hill'Inful 
t.o 1110 v('getation witllOuL forgoing use of tbe vegetation when it. Iw:; 
iligh('sL grazing value. Allel, of COllrS(', s(~lect.iV(~ grazillg' cannot be) 
avoided by any praetien.! liv('stoek distriblltion measure, 

Althollgh little' if anything can be) (lolle to p/'()vcnt s('lnet!\"(' gra.zing 
while tli() rallge is grazed, tlw harmrul cft'('ets of select.ive grilzing ClLll 
bl) cOllllU)racted by resting t.hl) l'<"lllge from grilzing at appropriate 
illt('rvals so Lhat <1.11 phnt speeics- those USlll).lly hpHyily grazed us 
wdl as all others---have all opportllnity to grow and r('produc(' nor­
mally. TIll: ]'(~st-rotati()1l gl'Uzing ,.;ystc'Jll was tlll'l'dol'n d('sigll('d 
to make this possible' amI Lherel),)' in(:n'us() forage a.nd liv(~sto('k 
production, 

Design and Application of Hest-Hotation Grazing 

llllprovell1ent of ranges depc'nds on restoration of vigor of tlln de­
sirable /'oragr. speei('s and ('st:ahlishIll("nt of H(,W plants from th(,s(' 
spceies. The lWi'U for rcproullction of d('si1'l1ble s[weies is of s]w('ial 
impol'tn.ner. in J'dwbi-litaling per(,llnial bnllehgl'ilss l'ung('s. As shown 
by the ]lr('seJlt study, ()vc'n OJlC s('aSOIl of dosn dipping rcduces vigor, 
f1o\V()r-stulk production, ami basal IlJ'(,H of I (la.bo f('sclle and oLh('r 
forage specir.s, Und(~r J'(,sL-rolation grazing bell.v,)' l'lnphasis is pla('(~d 
on restoration of yigor Lo tlw poiltt where s('('d CUll bp produced and 
wht'J'O conditions are s,)'st('lllat icully c)'('uU'<! for ('sLublislllrH'nt of 
s('edliltgs of desiJ'nble fOl'ag:c~ plants, 

To obtain l'cpl'oduC'tiOlI it is necC'ssary to rest the rnnge from 
grazing nl three criLienl times for thrC'e main purposes; first , t.o restore 
planL vigol', second, to insure devciopnlent llnd ripcning of serd, and 
third, 1.0 i.nsure establishment of sC'c(Uings, Thc general forlll oJ'l'('st­
rotatioll grazing, ther(,fol'c, ('onsists of fOllr basil: sleps in the followillg 
sequence: 

Step 8YII(/;0 / 

1. Graze the range for maximutll liVE'stock production ___ GL 
2. Rest the range until plnnt. vigor is rcst.orcd _ _ _ H \' 
:3. R est the ra,np:c until seed ripens, thell p:raze for maXirnUlJ1 livestock 

procil.lC!tioIL . _ . _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ .. RS 
4. Rest. the rttllge until rcproduetion bccomes firmly established Rn 

Tlte lIulllbnr of years required La apply tlle'sC st.eps depends on tll(, 
growth r('quirC'lllents of the key spo(:ies on tlw range, the OIW sp('cies 
most d('sircd I'OJ' I'orag(' Hncl plant. (:on'1'. Thc kcy species is usually 
011(' of the Illost. Jlldatnhl(~ on the mnge awl olle ('lisily ([('sll'oyrd by 
grllzing. All other foragC' specics on t.he range) having growth requir()­
lIIonts eqllal 1.0 or )C'ss C'sading than those of til(' key s(w('ies will also 
be 11Iaintninl'd by Lhe lItllOtlllt of rnst tltnt satisfies tile' key s])('cies. 

The fiI'St. st('P (grazing') is usually olle scason long. The seeolld 
Ulay take one 01' mol'o scasons, or may bc less than n. full seilSOll, 

ItEST-HOTATIO:\f Gl1AZING 

<ll'/}('nding 011 how 1II\I('h tilll(' it tn k('ti to restorc vigor of t lie key 
spC'('i('s on the particular rangC'. In tht, pl'<'seJit st lIdies at 1('asL onc 
full seasoll of fl'St was illdicated liS 11('('d('<1 to 1'('St01'(' vigor of Idallo 
f('s('u('. 

The third slt'p, which ('nils /'01' ('('titing' the rallge IIlltil s('<-,d l'ip('lIs 
and tlwil grazing the l'elllaill(']('1' of the 8('IISOIl, tukes olle full S('asoll. 
[>,.ovi::;ioll for this third st('p is ('x('('l:'dillgly illlj>Ol'tallt IIOt ollly b(.)­

calise itillslu'('s s('ed, hilt. also h()('allse the' tnuliplilig associated with 
gmziJlg aft('1' s('pd-fnll is 11('('(1<-'<1 to g(·t as illllch seed as possihlc \\'ol'k('<1 
into the' soil, ;.\('('<ls bllrit'd ill thp soil haye a much h('tter ('hall('(' of 
glYl'IlIillating and fH'odu('ing st I'Ollg , wcll-J'Ool<'d se('dling's thall s('('cls 
10dg<'<1 on till' tioil sllrfa('('. Dl'f(,,.iol':lted sill's are particularly un­
favorabl(' for sl'C'dlillg ('stablishll}('nt , ()('('nllse the soil slIrfu('c is hitI'd 
alld hare of littpr and orgallic llluttN. Oil slleh site's , ('ov<'I'illg' of the 
s('('d hy tl'aillplilig is Illost illlportallt. 

Th(' fourth st('P , whi('h Illakes Sllr(' tllat s('('dlillgs nl'(' well ('stah­
lishc'<I, Illay take 1,2, 01' evC'n ;{ yeaTS to ('oillplet(', agaill <le(H'lldillg Oil 
tll(~ l'equin'll}('llts of tilf! key slweies unci tbc ('ollditioll of the \':I1Ig-(', 
partintiarly the soil. 

Thus the' foul' hasil' steps Illay take 4, ,5, ("i, or IIIOl'e years to apply. 
The pl'IlC'ti('(' or pl'a('(i('('s applicd ill on(' year ('oilipris() a y('arly II'('at­
IlH'IlL To illustl'atp , a rallge r('l.jllirillg one ScasOIl of n'st for H'storH­
tioll of plallt vigor and t\\'o SC:lSOliS of l'('st for ('stahlislllllclit of ]'('])1'0­
ductioll would I'('qllil'(~ fiv(, yearly tl'eatll\nnts: 

Yea ,. 'I',.POtl/i Cllt Symbol
18k __ Graze t.he ra.nge for lI1a.xillllllll livl'stoek production . . GI.
2d _ nest. the !'angl' until plant. vigor i~ reston.'lL __ .. _____ __ __ nv 
3d . Rest the rangl~ ullt.il seed ripellS, then graze for maximum 

livestock product.ioll _ _ ___ ___ _ RS4th __ R<'st for establishlllent of rcproduetiOIl ___ . _________ _ nR,51.h .. _ COlltillue rest for e8tabiishnwIlt of J'epJ'ociuct.ioll ____ . _ RR 

COlllpletioH or the YC,lr!y tl'catlllents ('lllrnillnting in ('stahlisltrncnt 
or J'('pl',)duct.i()11 constitute,,, a grazing' c-,"('Ie-. The ('yell' is n'p('a.t<'d oycr 
and OV('I' till t il till' I'll nge is resto('()d to Sa ti"radory con tIi t iOIl. Theil, 
th(' I'allg(' Illay he rC';;;tcclless Hne! grazed 1110]'('\ to make ruller ns(' or tile 
veg-eta.tioll llnd produ('e more livcstotk. 

To apph' thc .,-early tl'('atllll'llts, the mllgc' has to he divided into the 
sanlC' IIIl1l1ber or uilits as Lhe IHlIlI])('r of trcatlllC'.llts \lsl'd. T1J(~ units 
sltould h(' a brw t eqllal ill g'mzillg' ('11 pncit~-. During a gnlzi Ill! c~-cle 
each ullit is given the pl'cscribe<l.,-(!al'ly tl'r.lltnwnt. In lln~- giyen yea.r 
('al'll linit receives" dift'('l'i'llt ~-earh- tr('a.tllll'llt, so somc Hllits are I'('st('d 
while oth('rs arc gl'llzi'd. Thus , the distrihutioll oj' trelilJllellts among 
uilits during a. grazing c)"('k for t.1t(, Jiv()-unit plall d('scl'i\)('d above is 
as follows: 

T(ca/.l"fe11 ts 
) -COl' Unit 1 Ullil .2 [rnit 3 L-nit . ~ Uuit u

Is L ____ __ 
- - ----- . ,. GL nv HS rm H.Il2d _. - - ... .. -..... .. - HV HS HH RH GT,~ - ~-:ld . _.. _ . _ _ __ • ___ RS mt HIl, GL ltV

4tlL . - - .. - - .. .. - - .. TIn HIt GL ltV HS5tlL _ (:1,HH nv TIS 1m 
Tn tltis ('xalllpk all tli(' li\'('strwk gr:lzl'd 1)11 th(' r:lng(' ill a p:lrti('ubl' 
~ - ('al' :Ire pl:lc('d ill the uilit j'('('('ivillg' tl'('IIlII1(,llt 01, at till' heginning 
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01" th(' grazillg season. Theil :lrter :wed ripclls the.,' are IIlOI"('d to tlie 
llllitl'('t"('ivillg trcatlllc.nt H::-; and loIt t1H'1"e the rClllHilldcl" or the s('ason. 
The Hill! r(,l~('i\"ing (rc'ntment HV and th<: llYO r('("eiving RR arc llot 
grazed . 
'- A tahlt' lik(, this enn he set up for grazing- plans illsolyillg :Ill)" nllll1­

bel' of ~ · enrl.,· treatments. Notice the regular p,lttern or the pl.m; 
I n·t[ iIrlellts run rl"OlIl the first 10 I he last in order down COhll11l1 one H nd 
anoss tI\(~ first line (1st year). The relilaind('I' or the treatlilerds ill the 
hody of tl](· plHIl rollO\\Tin regular order. Treatments arc properl.'· 
allocated 10 nnits wilen the saine trentll1ent symhol appears in 11 
diagoll,d line rrOlll lowe·r ldt 10 upper right. 

Good results rrom resL-rot,l1ion grazing, therefore, (if'pclld on rest­
ing p~ lJ"ti()IIS or tile range for the proper perifl(l and lit. the right tillw 
so the vegetation can eomplde its norillal lire ('~ "dl'. Tho rate nL 
which n I":mge illlproves when given proper rcst clepcnds 011 the ('011­

<lirion or the rallge and the weather. Hallge,; ill poor ('ondition will 
rcsp(llld slrnvl" and produce ratller low ~'idds or rllragC and livesto('k. 
Hangesin fair to good ("onditioll can he, expeeled to illllJl'ove 1I1OI"C 

rapidl.\' and pl"()du('e morel]('arly' Ilormal yields. Although the llUI1l­
IWI" ()r t]"('atnl('lIts nceded ror goud results will yary from range to r,ll1ge , 
n five-treatment plan will prolm1>] .\' sat.isfy thc requirelllcnt s or 111')st 
111lllchgr,lss ranges in the W('st. 

There are srveral inberent features of rest-rutation grazing that 
should he pointed out.: 

]. Plant material left on the ground durin g rest, period lIdps 
build soil fertilIty, reduces soil erosion, and sperds rang(, 
improvement. 

2. 	 The veg.etntion in the rested units also constitutes a Jorage re­
serY!' t bat can be Llsed in enwrgcII eies, SUdl as drought veal's 
when forage production is below fl,verage. \Vhell addition;ll 
forage is nc(!decl, the unit heing rested to restore plant vigor 
should be used first , and t.hen the ocher units. TlLis nllo\\"~ 
seedlings to he proteetecl from grazing as long as possible. 

3. 	 Introclueecl forage species call Iw s('eded on (kleriomLed sites 
within the rnngn units and managed together with the native' 
species without being protccted by feueing. Seed of these 
spceies cnn be planted in the unit in ",hid' grazing Ims been 
delay('d until til(' seed of native RpeeWR hns ripclJ('d (treat­
ment ;~). In tllis way both introduccd and native speeies 
are "piunt(·(] " ilL the SiLme tinw nnd fll,lll,u~ed together 
thereafter. \Yeed control, drainage irnprovelllellt, and. other 
sirnibr practices can nlso be carriecl ont in the units without 
ndditional fencing for gra7.illg (·ontrol. Furthel"lflore, these 
practices eall be · applied any time suitable for the work, 
Cnl~' s(·eding practices han to be fitt('d into t·hc ~razillg 
seiH'dule 11L :l partielllar time. 

Stocking 

T"<,,,t-rotntion gru7.inK slockinlL is bH~~] on tbe Fro(/Ilclion 
,I , .. .. rrolll flU t be avnibble fOJ" ::!Zc.~ecies a1l(1 . not on .tbe 

ndel' tl~vslem, il('2TCe of uscorDlan Ls does ., ­

HEST-HOTATION Gl''tAZING 

not han! the same ill1Qortanco DS und er cont inuous seasonaL.grazing, 
l;e(;iuse grn zin g islilili t;(,cI to 8 cOIrp anlti\=-ely short. t ilTi0li:TId is a]\v~.!:.s 
followedrl,Y rest. planned to 1)0 long enough to ov('rcome tbe Jwrmfu 
effects of grazi ng. 

Further, ullder r(·st-rot'lt.ion grazing little attention is paid to clas­
sifying j)lants <1ccording: 10 palatability to deh'f"lnine forage produ(' ­
lioTi all( stocking. The relationslLip between ]J i'llatabi\i L\' ratings and 
utilization is oft~m not nry dose . Si>.!:(,~" rated low ir; lJ,}latabilit,Y 
are ofu'l1 graz('(Las (:lo:,;el,v as s~c("ies~ted l,i g-h . So 1Il t liS sys1C:m, 
plants nre (·\asslti(·d s1m1)1 y as for age or non forage speCIes, and stockrng 
rate is cnlcula ted on the hasis of production from all forage species. 

Stocking resulting in satisfactory rallge (;ondition and livestock 
procluetioll cannot be determined ilecurat.ely prior to iletUll1 experiellee 
on the range. H owe\"er , it can be estimated from forage produet.ion, 
as indicaled above, or on the hasis of actual use elsewhere ou 11 similar 
type range. After stocking is set on this basis, it enn be ndjust<'d 
upward or downward d(~pencLing on the reSpOn ::108 ohserved in tLe 
range and livestock. 

Fairl\' hhlVy stocking is cksinlble in rest-rolation gra7.ing, On the 
If:irvey Vane.\ eatt1e allotment wrtere a i)-unit design is being tested, 
a Ji.~wre('nt use of aU ,tvailablc forage in th " most. heavily grned 
units \\HS prcseribpd. Tllis is an tll"biLruT".l' llse le\'el; it will be ehanged 
upward Of dowllward dependiug on tlto results obtain ed. 

A fairly high stocking raLe 1"or("('s greater use of thE! h·ss flnlntable 
!or~g~~ an9 0'1 ~~ !('si' atc('§,Sihlf; gmzing aIT.il~I !!.a n!.l-s restiHs 
Ul lIltenslve LTanlpllllg 111 places ,vhere rejlrOdlJ(~tlOll IS most needed. 
Close cropping ilnd t.rampling tim he tolerat('d boenllse the range is 
rcsl(·(j at, critic;]l hmes. \Y('1"(' it not for soil ('rosion , pnH:lieall.y all 
of the vegctatioll in grazed unit s eOlll<l be utilized . 

Season of Crazing 

Tbe dipping st uelie's showed that seasonal herbage yidd is l"edlH'(!c\ 
b.\- defoliation during the growing season \\"!tell the vegetation is 
growing and green (table 8, p. 21) . en tile othel" bnud, cattle made 
grca test weight ga illS c1ming this period (fig". 10). 'I'll(' gra7.ing season 
yidding J1lm,';mum livestock produetion under any given stockillg. 
therefore, is the alIt' that strikes the optimum balallce lwtween herbage 
\'i(,lel IUlci nutritive value. 
.' To provide a gl']l('\"fll guide for seleding a sllitnbk gra7.ing season, 
the yield of forage awl livestock for va rio liS length grazing scnsons was 
ealculat'ed from cia!,! obtained at Burgess Spring; on plant gro\\"th and 
development (fig. 9), (,rrect of clipping on llel"bago yield (tallie 7) 
(assuming the Vt'gelation as a whole to behave Like Idalio fescue), 
and rato of liH'Stock weight gains during th e Sl' uson (tig. 1:3 ). The 
1"<'sults of these c1l\enlatioJls are sbo\\~u in table 1G. 

The figures for tl](' difJcl"C'nt seasons u re all related to plant. growth 
and development and tlius to one 'lllother. The ahsolu t,e ynhlcs nre 
SiglliiicHllt onl'y at Burgess Spring. The relationship between seaSOllS 
call be lIsed elsewhere on similar rauges when inter preted in terIllS of 
plant growt h stages rather than ealcndaT d ate. 
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T.\IlLE -Iii. " E sliiTICllcd fnro!!" onrl ( ; (J II I" PIOdlldiol). from I',uir,."s (Irllzin(l .'NINOn, 
(fnd slodriny ((lies IOI (j(j-pc(N:n.l /o((l(le 118C. 1 pine !iii/f,u IUPc , Ihe 13I1 (Ij(;'" SjJI'ilia 'L_\IlU; 1(j. · J~'81i1il{J.I"d JO(/j{/e lind callif prOlillelioil /mlll ':01'/0118 f/1'1I?ill.iJ 8NJSiJfl8 

gf{Hrin({:nlll/ U(/fi_i/C 

H(~A"illllillg of ,u;rnzillg :-;{·~L...;() n 
<lod a\'('C'agl' gro\\'t h :-;tag(' of 
\"(~g('1 at iUIl :1 

:\IIIV 12. Flo\\'(' r '(':111-,:,.; low ill 
boot . __ " .. 

~\Iav 22. Flo\\'cr ,I a ll-,:,.; ill JIIid-
h()oL ___ .. __ 

JIIIlC 1. Flower , talk " OIllI'rging 
frolll boot _ _ 

JIIlle 1.1. Flo\\'cr ,hlk,; 0"'-' ­
third gTO\\·11. 

JlIllC 21. Flo\\'C1' ,( '1Ik, (\\'0· 
third, grO\\' Jl __ _ 

Jlll~ 1. ':\ par f1o\\'cr mg __ 
Jllh' 11. .fl"t Illl'! p eu k of 

flowerillg 
.llliv ~l. S('('d ill lllilk 
JI1I~' 31. :"c('d ill dOIli!I L _ 
.\IIp;. 10_ :)1.'('<1 ripc' 

I--------__ 
2- .\\( ) ."TI[ SE..-\~O~ 

--~----~------~ 

:\-lay 12. Flo\H~r ,;(alk~ 10\\- ill 
i)oot 

:'I In.." 22. FIO\H'r "talk~ ill IlIid­
/ .J Ilk 

. 
1lJ 

boot _ _ _ Juh' 20 
.lll(\(' 1. Flo\H:r ~tal k" clIlcl'I_(in g; 

frOlll hoo\' _ 
. 

1./ 111.\' 30 
.J 1\ Jl(' 11. Flo\H'I' ,,(,ulb orle­

til ird gl'o\\'n _ 
JIIIIU 21. FlOWN "" :llb (\\-0' 

I hinb g"O\\·l\. . _ 
.flily 1. ':\0ur nO\H'rillg _ 
.llIh· 11. ./1I:,t fla,t peak of 

fto\yerinp; _ 
.JlIly 21. :'iced ill m ilk 

April 22. Lca,,(':' ai; olll 2 illclte:' 
tall 

:\Ia\' 2. Lea\'"'' UbOll! ;3 illehc-i 
tilll _ 

:\Iay 12. FlOWN :,\,{Ib 10\\- ill 
1>001, 

:\111\' 22. Flowcr ,\ :11k, ill lIlid­
boot 

.J nne 1. Flower ~t .:1 lk:-\ clu('rging 
frollJ boot. ._ . 

.JUIlC 11. 10'10\\'('1' ,L;tlk, 011(' ­

i hird grO\\'IL _ 
.J lilli, 21. FIOIn~r si o Iks (\\'0­

I hird" growli ' .. 
.lilly 1. 2'{ ('nr (IcnH'l' illg 

Aug, 9 

Aug. HJ 

Aug, 29 


Sl'pl. 8 

S(~pL 18 


a·.\ l() :"\ ' rIf :-;\·j A'i('t :\ 

.1111.\' 20 

July 30 

.\Ilg. 9 

.\ug. In 
Aug. 29 

S<'pt. 8 

::,kpt. 18 
Sept. ~8 

(I,."i .'510I:kill.(/ /,"/es f ol' lif;-p(,I'ulil ),0""(1" use, I Ililll: lili'_her fiJi)!', Ihl' 11 /11'0('88 871/,;".(/j~':"))l:l'ill "'I/ I({1 !?n IiJe--- CoJl l.in lied 
l-.\]t) .\'TIT ;"E.\:-;'f'l.'\ 

-- -- --- .--- -- -
CallI<: ,, ' pight I CaUl" I Forage

J<: IIr1 of P<'I' gaill pl'OclllC- prodllc­
B('fdnlling of grazing S(,:1~OIl

:-;('a,;on I ,;(.e:( iOT! 1)('1' I iOIl P('l' tioll p e r 

JIIIlt' 10 

.llllw :20 

.JIlIW 30 

.lIlIy ]() 

.Tuly 20 

.T Ill.\' :30 

.\ug. n 

.\Ilg. 19 

.\lIg. :W 
Sept. 8 

aJld a \-('mg(' gTo\\-th ~Iagt' of 
animal acrp I HC're veg(!tatiOJl 2 

4 (\ 24:32·17 17.8 1 JIIJJ(' 21. Flower slu lk., l\q).I I. (i 2:)(j312:)9 t.hirds grOWlJ 

9S 

lOS 

117 

123 

12:; 
12.5 

12:, 
122 

[,8 

6ij 

71 

7(j 

79 

8 1 

SI 
81 

J Hi 

127 

131 

130 

124 
11 ,1 

1O0 
84 

117 

l(i6 

178 

182 

177 

1(i8 

] fl.) 
1;)-1 

17.8 

21. 4 

2:t \:J 

25 

2~L 2 
22.3 

J9.2 
Ifi 

1:3.3 

Hi. 9 

19. 7 

21. (i 

21. 8 

21. :3 

In. (j 
17 

['(!ll/uIN 
] fi;) 

.\prii 22. LcavI'~ about 2 illche;;191 tall. _ _ __ _ 
:\In\' 2. Leavcs nlJolII 3 illches2](j 1:111. __ 
~\Ia.v 12. Flon-er ,;talksiow ill2:3:3 h'oot _ _ _ . 
1\lav 22. Flower " ta lk , ill lIlid­242 boot _. . _ _

24() 
,) 1\ ne 1. Flon-er , talks t:1I.('rging

froITI hooL __ _
219 .Jllne J I. Flo\\'cr sl 'lIb olle­218 third groWlJ 

4·.\!O,'\TI-! 

1': llci of 
:::-;cason 

Aug. 19 

Aug. 29 

Sep t. 8 

Sept. 18 

Sept. 28 

SE ..\~ nl\ 

Call1(, 
]wr 

~('el iOIl 

:\'n. 
I()H 

194 

no 
~3(i 

246 
2:iO 

~f)~ 
2I)~ 

PO'lln d:, 1 POllod, 
4~1~. Ii 

No. 

48 

5 1 

:)5 

.'>8 

59 

:;S 

(;4 

!is 

71 
fi9 

()2 
.'i'I 

17. (j 

n 
')_il. ­

27.3 
27 

21. 4 
21. 3 

O('t . GO 

Oet. (jOI: I 

.1- ,\11) 1\.''1'1-' ~I·:. \~t ).'; 

·\llriI22. Leaves alJolit 2 illeiJ e~ I',_193 
t.all . - . - - _ Sept. 1 S 

.\Ia\' 2. Leav()~ abou t :3 ineiJ('s21:; 
tall. - _ Sept. 28 

-.\Ia\· 12 . Flo\\'cr "talk~ 10\\ ill231 b()ot - Oct. 8 
:\Inv 22. 1'10\\'1'1' "1:1Iks in Illid­241 

hoot Oct. 18 

24;; 
24[) 

:39 

~2 

44 

4ii 

\\'pighl ICallIe , Foragt' 
ga CII 

PCI' 


all i Ill :il 


j'ounils 

20 I 

212 

21G 

212 

198 

178 

1.';2 

232 

234 

227 

21t) 

prod IIV- i J)l'od Ile­
t lOll JH'!, 

ncn, 

1 1'01l~U18 

1il. 1 

Hi. U 

IS. Ii 

19. 2 

18. 3 

J n. 7 

H3 

H.l 

15.4 

15. 6 

1,1. 8 

1'1011 per 
:Le re 

' I'()ml.d~_ 

18" 

20;J 

~ _17 

228 

234 

2:3(j 

2:H 

ID:2 

:2 i)(j 

2~:3 

j Ft.ilizatioll a"ullwcl 1Il(':lslIJ'(,d Oil Octoher -18 for all ,c;aSOlJ';. } ' iglln's ill hold 
faee tyP(' illdicafl; optimum ~('asolls.

244 ; III terms of Ida ho fC'('Ii(~.
240 

Gencrally the figures iudicllte that }Iigh lin'stock p I'oductioll ,wr an('_ 
alld low total seasollal gains pCI' Hllilllal nrc' obtained with tJl(~ shorter 
seasOlls -- lo\\' production and high lo tal seasonal gaills witit tlie 10llg<'1' 
olles. Oil the otitcl'iJand, livestock production pel' Hcre is 25.0 pounds

I .~4 for (he 2-11101ltll seasoll Hnd onl\- 1 !l.2 fOl' the -'I-Jilouth S('IIS011. t :1I<jp I' 
172 tlte optil111lln 2-1II01lth SI'11S011, 'j'or ('xl1.lllple, ca.ttle gains average 1;{(j 

pounds; lIlI(il-r titl' OptilillUlJ 4-lllonth season , 212 pOlilids. 
IHO The g'1'<lzillg fH'nson lwst suited to it particular situation is deU'I'­

203 lIIillc(lfiot cilly by the Jivcstock-producing potl'ntiaiities of lite seaf<on 
but by otltel' <'ollf<i<icl'filions, such as the liflte tiw particular range is 

213 needed in tIl() l':1l1chillg' operalion liS H whole and the cOlldilion and 
weight. gains desired in lbe li\'l'stoek.Fol' <'xalllpk, the longest prac­

2](j 
tical grazing season in the Burgcss Sprillg !o('alily is about S IllOlit hs, 

217 starLing ~Ia\' 12 when flower stalks of Idaho fl'sctw 1ll'<' ill low boot, 
~I :j a.nd l'1l~lillg 'Octolw[' i') WllCll cat lIe st ,l.J't losing weight. This seaSOll 

would produce 227 poullds gaill pel' ullillial 01' l5.t} pounds gllin per 

216 
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aCl'e, A 4-lIlonth grazing season starting' OIl .\fa,Y 22 when the lIowc'!' 
stalks of Idaho fescuc ilJ'() in lllidboot (:Iig, 14 ) woulel jJroduc:e only 212 
P01lllCls gain [H'l' ullimal but 10,2 pounds pel' ;'I.C'['('" Thus, although tllP 
seasonal weight gaill of tlw ;l\'C'rage [tllimal is 7 perl'cHI \e'S5 tinder the 
4-1))011tll Sc'aS011 than Llllclc'r t.he ;)-JIlonth season, live'sto('k proclucLion 
P 0t' a('Te~ is 2:1 pcrc:ellt greuter, Sinc!' l'est-J'otation gl'azing a.llows range 
maintenHllce J'('ganlles5 01' the tillle of beginning' and uncliug of the 
grnzing seuson, dIe choie'c of S('ili,OIIS is 11 P to the Ii v('st.ock operator. 

l' lS 12f:'ij 

FIe; IHt: l.~, - -SLage of d"w'lopmcnt of Uw n~ g0i.atioll in (h" pill(~ timber type at 
the bUI,!;'illllillg of ih!' optimum 'I-Jnonth gnl% illg ~()a';Oll. Flower staJks in the 
p;ra~:-;('~ arc in tbe mid})oo(, ~Llgo, Spccie~ c\'idcut in thc' phot.u arc .'1, Idaho 
fe~c lw ~ dnrk Wfl,s right (,(' Iller; 13, botlkbl'llsh ;:;l1ni['I'"ltail - gray luH lower 
(','nl(:r; C, JOll g~Plll' IlIpiw1; and IJ, ,,·oolly wYI:thia, 

Li'teslock J)istribu tion 

'1'llc need for subdividing the mnge into ullits ::l.llcll'est.ricting animals 
to a part 01' the I':Hlgc uncleI' rest-rotat.ioll grazjng generally results ill 
better liv('sto('k dist.ribut.ioll <1nd Illore ('.olliplete usc of the anlilable 
fora;,;'e , Howc\'e'I', there Iflay ~till l)() a. 11el'd for acl(lit.ional control of 
allimal distriblltion with water clc\' e\opmellts, judicious pJn.emnent. of 
salt, nwl rieling or burding, 

Flme:es arc ]'(~C[uil'e([ 011 11los1 c:1tt.lc rallges Jor [lclequat.e (:ontl'ol of 
grazing, but arc UlllleC('SSfU'Y Oil she~ep nl.llges wllC'l'e t.he animals aTe 
lWl'lled. OIL rauges where the co"t. of fellc:illg is prohibit.ive and. where 
watcI' is supplied by t:lnks, springs, ::md Wl,n:,;, the mnge Ill:mager 
shoulcl e'Ollsider till' possillili Ly of obtaining desil'('cI distribut.ion by 
('.losing' waleI' on an'as to be rested, leaving WtltCI' opcn on al.'eas to be 
grazed, and pla.cing salt, ill st.rate'gie \cwntiolls, H the :lilll is to get t.he 
cattle to stay in :1 given lo(,ality, place the salt lI('a)' wtl.L('f', 11' iL is 
10 got the anil1lals clis Lrihlltl~el widdy, place the salt a\nLY frolll waler, 
but alwa.ys within (o11,;Y grazing distance. 

HEST-HOTATION GRAZING 

HOll" To Ju.dge 1;/Jectiveness of llfullogem ell t 

The establishment of nc\\- seedlings of desimble foragc species is 
orten the most important single criterion thaI; ean be used to judge 
wheLhel' a res t.-rotation grazing systcm is improving the range. 
S ume1'OUS 2- and ~1-year-olel seedl ings in t,h e spaees beL\\'ecn vigorolJs 
oldcr plants (fig, Iii) indicate tltat. parent plantes are producing abund­
ant viable seed, aile! Llwt forage covel' is t.hickeuing allet grazing 
cap::wit.y inc-rensing. Uudcr tllese cireUlllstallces, lit tCI' alld soil CO Il­
elitions can be expected to improve fmel ('rosion slowed dow1\ 01' 

:\1'1'OS(('(1. Absence of seedlings Iliay indic:tte that til() l'Hnge is in top 
l:Ollclition; OJl till" othor hand it 11m}' illdicate that Lilt) runge is so 
(klls(,ly ('overecl wiLh worthless pLtnts that thel'e is little 01' no room 
1'01' additioll,.! plants to grow. . Xbscllcc of lleW pl:lnt:,; lIlay al,;o iudi­
('a(c~ Lhat t.he range has already been so eroded thut Ilew plants of 
desir;lble forage sp('c i('s are v(~J''y slow to becoille establislwd, or ! ha t 
tlll' range is now a(,ti vely e\co1.cl'ioL'ating', 

The pla ee to look for new seedlings is Oil dosely grazed arcas, ] f 
s(~edlillgs nrc bc(;omi ng c;;;tabli::;hed here, t.lten they flrc probably 
bccoming f'stablished on less llCflvily grazed areas also. 

1<' -HH::!l jS 

FlC:1;Ht: :1.5,~ ·Thu prcsc~IlCC of s lllaIJ, YOllng plallts of desintblc furage ~pecics on 
the r:1llge indi cates tltn,t tile runge is i1l1prl>"ing, Her!' yUlIllg plant;; uf Idaho 
fes('ue arc nddeut. among uldc'!' alld larger ])bnt;;, 

Such factors as soil stahility and (;ompo,;it.ioll nnd "ig·ol' of the 
establisherl vegetation a}'() also im portant in judgiJJg efl'cc(ivcness of 
mallagenlCllt, Hq)('ut obscrvntioll:'l nud lnenSlll'CIlH'llts Oil p e l'lI1fl­
IIrntl,\' Illllrkcd arl'us arc: Llsutdly ll('e:e~Sal'.r to posit iyely osi ablish 
treud in the (:ollclitioll of !.II(~ .l':Hlge. 
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The rate of range improvernent will vary from site to site, dcpcwling 
011 til e eh ara r:l cr of th e soil and vegel ation a.nd the couditio n oftlt e rilnge. 
,,' hf'rc llllleh topsoil has been lost 01' where' weed sp(·(·ies c/olllillate the. 
sitf', illl)lrOvelllelll will lw slow. 

III effcct, g'l'nzing is eliminated as an environmental factor under 
lest-rotation grazing. During rcst. periods, plants that arc usually 
heavily grazed as well as all othcrs nrc given an opportunity to develop 
full vigor and compete frcely' with caeh other. Thc spccies best. 
adapted to pnwailillg sit,e conditious regeneratc first. and become 
dominant, awl ns thc Rit.e improves, othcr species hceome est.ablished 
in llormal successional patterns. Fort unately, desimble forage species 
illcreasc, and llndesirnble olles decreasc ull(lcl' these conditions on 
most l'unges. 

Illvaluabic illformation OIl the udeqllney of grazing 1l1:1I1ugernenL is 
provided by reliable records of animal wcigh t gains, condi tioll, 
mortalit.y by enuses, and raU crop. \ludl of this information can be 
obtainod bv observation . Howevc['. the only satisfaelol'v way of 
gctt.ing' weight information is to weigl I the aJlin1nls. One o( t.lle i;lOSL 
vaillable tools a stoekman CIL\l havo is a sot. of livestork scales. In 
mallY cases, a portable set. of scales is desirable for detenniuing per­
formitnee of animals on vtJ.l'ious parts of t.he range or ranch witllout 
unn ecessa[,ily 10l1g' drives to t.he seale . 

Sunlnlary 

\Inny mountaill bunchgrass ranges in Jlol'lheastel'n California h:wc 
heell severely rl:lInaged by cxeessive livcstoek use, and belLer methods 
of managing grazing are needcd to restore alld mninlain t,hem in n. 
high statc of productivity. Studios werc carried out with cattle at the 
Burgess Spring Experimental Range in llorthcastenl California by 
the Pacifie Southwest Forest and Hallge Experiment Station during 
a 16-yeal' period from 1936 t hrollgh 1951. 

It. was concluded from these s tudies t.hat seledive grazing' could not 
be uyoided so long as the range was grHzed, hut. that, t.he harmful 
effects of selective grnzing could be eOlllltel'acted by restillg t,he runge 
frollJ g'mzing at. suitablo intervals. A system of grazing ineorpornLing 
I'rstiHg was formulat·cd on this premise. Themaillpu[.poseofrest.is 
to allow the grazed plallts to recover vigor, produce sef'd , and est.ablish 
Hew l'nproc/uet.ioll. The timing and dumtioll of I'Pst is b:lsed 011 t,he 
growth requirements of the key forage speeies on tho mnge. 

The system is called rest-rotation grazillg. A pnu:lic:11 Ie·sl. of the 
sy"tem is IIOW ill progress 011 the Harvey Valle:r catlJe allotment, of 
the Lassen :\ ationnl Forest.. Sillee results from tltis t(·st nrc not 
available, tho Incl'its of' rest-rot.ation grazing ('alinot he fully evaluated 
at this timo. Howcyor, thc present publication dE'scribcs Lhe systcm 
and the st udies on \Vb ieh it is bas('d. 

HE::;T-HOTATIOK OTI;\ZL'\G 

COUllnon and Botanical Nanles of Species -'lenl.ioncd 

AldeL __ ____ ____ __ ______ 
California red ftr ___ . _____ _ 
.Jeffre)' pine___ ___ _____ __ _ _ 
Oak ___ ______ ____ ____._ _. .. 
Ponderosa pine 
Qua.killg aspeu __. . __. __ . _ 
\Vostcrn juuipeL_ .. . _', .. ___ 
'Vhi t c (ir ___ ____ _____ _~ . _ 
Incense-ceda.r _________ __ _.. 
Willow ___ ____. __.. _____ • __ 

Bcarded blllebu llell \\'lJeat­
gruss. 

Botilebl'llsh squil'J'('ltail. 
ChenLgrflss hro!llc_. __ _. _... ..' 
Elmer Ilcedlegrnss ___ .. _.. __ . 
Hairy CuliJ01'wa (lunt.hollia. _ 
Idaho fescue _____ _ _ 
Kentucky hi ueg."l'aS::i . 
).Ia.t muhly___ ____ ... ____ __ 
Lemmon Iicccllegrns::i _ 
.\1 eado\\' barlcy ______ ___ _ 
1.folilitain bl'omc _______ __ _ 
Xevada bluegrass __ .____ 
Pruirie juuogl'ass_ . _______ _ 
Sandberg hlllf!gmss _ _ 
Thin bontgrass __ __ ______ __ 
Tufted hnirgrass __ _ 
\Vestern needlegl'Hss _ 

Sedges and Rushes 
Chamisso sedgc ___ ______ __ 
Common spike::;edge ___ ___ _ 
Nebraska. sedge _ .. . _.. ___ __ 
Ross scdge __ ___ _ . __• ____ 
Shol'tb ail' scci!!e __ ____ __ __ .. 
Silver sc([ge __' ~ ___ __ .. __ ._ ___ 
"Tire rush (Baltic. rush) __ _.. 

Amel'ic:111 bistort __ __ 
A.rrowleaf balsnml'ooL __ ___ 
Aster ______ _____ ___.. ___ __ 
Barestem el'iogonul1L ___ __ _ 
Biscuit.l'oot ___ ___ ____ _. __ 
El'yngo ___ ___ ___ _____ ___ 

Cluster tarweed (m eadow) __ 
ommon arrowhead . __ __ __ 

Trees 
.IlllW8 spp. 
Ab'i.e81Iw,gnijica 
P 'inu8,iejj'reyi 
(juercu s spp. 
/)';(W8 pOluleJ'()81J, 

/)op1l1u8 trCllwlo'idcs 
Juro'perus occidentat1:s 
Ab'ie8 concol()/' 
j~l:bl)cedl"IJ8 decun'ens 
Sali;)' spp. 

Grasses 

.I1[Jt'opyron spica/nIH 

5,'ita./lion h?J8Iri:t 
Bl'om.us tecfornm 
Sl'ipa. rlm eri 
/)a/lt/wII. ';'a cll.li;jiml:ica val'. ame1'iW1UL 
FCl>hlc(( idahoertsis 
1'lIa pmif:II sis 
J·/nhlenber,r;ia sqnal'{'osa 
S6pa {em,mom: 
I/o1'(/p,um noriosnm 
nf'01nUI> ca.l"ina.t1ls 
/)oane'caden.'ris 
Koelcl'l:a crisluta 
Poa :;ec'u.nda 
L1,r;r()stis diegoensis 
j)e.w·/w1npsia, caespitosu 
Stipa occidentalis 

Canx pachystachya 
f!~'le()chal'i8 }Jall1stris 
C'arex nebmsken:,;is 
O. Tassi 
C. exsel'ta 
C. pU11cicoslaJa 
Jl1nc1/'s balticlI.8 

Forbs 

P()lyg01J'um b'istl!l'toide" 
Balsam orln',za safrittata 
Aster slw8tens1s 
Fri.o(fonu.m. lludwn 
L(1))(lt i l1m Ie ptoca rpUln 
EI'yng'i'u.m alisTI1a cj'ol ium 
Jdadl:a glomerata. 
Sagittal'ia latijolia 
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Common en.mas .. ..... ... . 

I'latpocl groundsmokc ­
IIourylea.f arnica... ... . - . . -

Lambstongue groull(lsel . .. . 

Litlleflowcl' eoHiusia . .. ' .. ' 

Longspur lupine._ .... - .... 

Longst.ulk clover .. .. - -- ­
Low pussy toes -- . ... - - _. . 

X urt,!nvesl einq lIefoi L _ 

Oregon eheckernuillow - - . . . 

Plantaiulcaf bllttereup - -- .. 

Pussyloes... _. - -" 

Slender phlox-

Tupertip bawksbeal'd . 

\Vater grOlHldscL . . . 

"Vestern but.iereup .. . -- --· 

Wooly wyeLhia... - - . ­

Antelope biLtnl'hrllsh . . . 
Big sagebrush . -- .--. -- - ' 

-Black sagebrush. .... ... . 
Snowbrush eeaoot.ll us ... ' .. 
Sierra. evergrcenehinkllvlll . . 
Curl1E'af mou Iltu in muhOgtlll v 
Greenleaf mallzaniUL --~~ ..'. 
Rilbbitbrush goklcllweed .. . 
Silver sagebrush----.- -- . -
SquawCHrpct eeilJlotlms . . --

Camassia Qlf(Lmash 
(}ayophyl;ur" lwmile 
i li 'll'ic(/' fo(i.o,s(L val'. incana 
Sen 'ic'io ' 'inle(ju /·j'tnll.S 
Coll-ins'ia lJOdTiflora 
j,?J.jJ'i:n'u8 la:r:iflol"us en/cam tl/.'< 

TI'Uoii1J.tn /ut1U'ilJCS 

Anle'l/.'II,(//·;o. dirtlotlJ/w. 
Pot€l1f'illa (/I'aciLis 
Sidaf,cea o;'~(jan(L 
l!a,'t'ullcu/-'/:,; aii:,;mac/o/ins 
11n tf n MU'ia a I'.IF 1/ tC(l. 
PhIl);(; waciiis 

' ." . I( . r e 1)'18 a C1l17l'l n(JJL 
Seneci() hydl'ophilU8 
Han1m ndus ()CC):rlOI tal'i::; 
Wyeth'in mollit) 

Shrubs 

P 'llrshia tri.dl,ntata. 
Arte)wisia tl"iilellta/a 
A .. at'bu8cula 
Ceanotlw8 1;(,I11.l'in·// 8 
C'a8tanopsis E'em pcn:·ilen .~ 
Cercoca.rp'lllJ iClil}u/i.118 
Arctosla1!hylo8 paW/a 
Aplopappus bloum el"i 
Artemisia cana 
Cea.nothns ]Jl·o.-i /ra/1J8 
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