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ITWAWSAWZWdVeS'V X*aU] a° SfZag SV Z[Me( 1Zb W
SdWa'W aXfZW YdWSkeagdUWeXPKka_['Y" iWSAZ( I1ZagYZ
WhWfeYa fa bdahwfzsf iwW _gef _adw S’V _adW TWuUadg
S® Syd[UgMgdS"bWab"WiWf XadkwWsSd fa Ua_WfZW _aef dw'
_g'W[Sf[hW SYd[UgrgdW _gef TWIZSf iZ[UZ X[ Ve&[™ fZW
Gfe#'+PE fWdWefeaX fZW efSTWE&[fe dWSea Xad TW[Y(( "d*2EJ("
S'Ve aXZad Wed\N'e aXfZageS'Ve aXUS"WS'V Zg'VdWVf aX
fZageS'Ve aXeZWWKWWWNZ[* agd hSef Va_S[( 9SS fZW
'g_Twd ‘"ai egbbadfWV ZW [[UdWSeWV6 :Q af( _ZW" fZwW
efal] ['Vg( fdk zS dWSUZWFG _Sj[ g_  VA"hM"ab™Mif(

?X& ZS TWW'SeeWdfwwgd dS E"WIB" "a "a’Ywd ge'
fS[" fZW bd['W "~k ZWdVeaX fZW VSke aX fZW 'USfflb ][ Ye(!
fZW" iW SdWa ”~a’YWdaUUgbk['Y a'W aXfZW[ badfS’f hS™
fSYWba[fe aX fZW&fSfW'e SfWd[S* Yd'WSFWee3IZSf _Zq
_WfzZav XaMaiWV[ fZW_S'SYW_W'f aXfzwefaU] [ Vgefdh
ZShW_Sf d[S™kUZS'Y V SV_[fe aX'a cgWa'( "?"Zfbdw
Wt fSfg 7S2 TWW Wha*hW\Kda_ fZW WSdUa V[f[a'( [
iZ[UZ UZS'UWS'V bWUg Sfla’ b"SkWVea [ badfS’f S bSdf&
?° fZW WSd*kVSke Ua_bSdSflhW Ak XWi dg * L2 SZ”0 fa
ASg'UZ agf [fa( * V WbS 2 S ad Whw'USdV fa hw'fgdd'a®
egUZ S bWd[*agehakSYW(

JDV(" "g_TWA['Y fZageS'Ve axXZwWsSwWdaS_WVahWdz[\(
SV bAS[( iffz "a (A dh[Za’ WjUWbff?* eW_['STgS”
1?"ag’V'gh! XadTdS'V[T ad Xad!Ugff['Y agfl fZaeWS'[_S»
QTXad _SdWf(  <"gdfZWd_adW&VhW'fZ[e egbWdh[e[a" L>a"
ASAYWARZSE aXfZWZ[dWA'Y&8Z  ai'wd" WKWWI['Y faa aXfw®
STeW"fS'V Z[e i[™ faa aXfwW™ S([*k WhSVWV(
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PN[fZ "a bdahle[a® Xad fSA['Y XEM'fZW efaU] Vgd['Y g
QYazZ]LMWH['fWde $_SZ~Pi[fZ ZWShk e'aiXS™ ad Xa™ai['Y
L eWSea aX O]Z'RS_%'iza®W ZWdVe bP]P VWU[_Sfwv fgS’k
flL.w" ahWds'V fZw XSTgrage bdaX[fe&Z[UZ zSv TWw ea S/
Agd[gY &IWdW eiWbf  SiSk&

" Z WibWA[W UWEsShw idagYZf  SgV SdWef(™ iad]['Y
fzw[d ai’ dWwXad'_( 1zw ebWUgst Rw XWSfgdwe&dd' Y[h['Y
[S'P fa ~Z'YOP] MATYPMbd[ U[b"We'V _Sz[Ua We&Z[*"W
"Wegg™Mg]_YR' gxw1x>?"_ad'W UWdFS(

"?"ZWdavVgUfax fZ[o Wighg _[a* T'!e_S™wdzwdv"[ fZW
ZS'V! axX_S’h ai'Wde( _adW bwdea S"S[*"WQ@WdWefW¥gbWd&
h[e[a’& bdah[e[a™ X"dfZW "W S’V 2WWV[ YaX efau] Vvgd['Y
[UW_ W W fZwd S'V [V[h[VgS® Uagfda® aX ~S'vV W[fZwdTk
bgdf'Z® eW ad WSeW& (p++2" ZWeo UagV[X[a'e egUZ S 2289"V
WV fa V[ [[ez d"\g' efal] egbbadd['Y "S>~k axX fzw
ISl i_iaghV  TSAVAhHA2'D'Pre "?"ZWWDASU[ Yax fzw Ta'
gS’IS Te[gwee Tk WhWdhV'tbdwebwd[th _gef _g~Mbk Whw'
AN ZWjd aX fZW Xad_Wd dWeg/fe&

__Sh  ?22P?BFHr"Gi[Y/ff& Se[X fZW 9" ?7"+al['Y aX _aef
aX fZa [MMYSTM™S Ve [G e[ _bth I fa i[fAf227@'Si XMa fZW
[MP[fASTAF bSef@r?"PSMVnfzar22REX Y 'F[Mbef IE?&fZ& BWT [f A
NN AN NP PP RSP A Y AT [UN'DS&&!A?F m$+"aV'9"&
_["nie! aX fMn2"ensS Ve Sk XatV STV AT [Mgtat eV AMgy AT
[e( [ _ae[ +areersS UNNMFA'SWIa® [a FMF ef>"T"""MQ@baflY"
N'ShSV+&PEX fZN" AS'Ve& Ma  aghk [MUNXA?FbN"aUNgM'f>aX fAPF&E!
[ATYSUAS VG Y'B?>" "SAM++SVAS WEMPAT i Vb fAnfa FAFA
UFAU@ENEX fZN" efEN& Tgf T _[n XaP"SX BID"J?"?"\S'V  b?"W</ FA"P"b\
Sf S f[MAYLZEM M *AT 2'STYh XM@T[eMFST TZgVSTUb& SV
XMVagf PP'ZA2fEfe  "FIE?M"fe "a A Y'F?" WAMMAASATG 1 j[An
A 2B HRAASE[J[2"ThSV aX VBP'Q™3"SGIY'F S_agh+f  ax [2'fA>"] [M
fA PASTOG[Mb #IXSZA[IZMM2"A+BX 2@#N MBgV XS g<” agYZf fa
+SYT[HP" 2" Tgn[bee [M AS'EDEA[AT fa 27 [A'P™"ebV k[bAV
aX fMF ASgV2'3&V  ZSE fZA" bN'a MERSQYZE fa +§+nanzantyn Ak
AASIET aX QTWNAMES2'3.E?2\DF2'® PNZWfZb[" PP&EZ& SN &Mk
NMWWFATE IR NG DI e +axaf VbbbV 2°MMIBA(I J@NEMZM
iSk [ iZ[™Z LA AHFEs» A#IEINNFH&P(bIEbA2"$'SbbdbU[STa
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aX_~g' “SflhW Xa*nWb"S'fe SV o V[&&HH[+M[ [ nda__ a"
>W'8VgeWaX fZW bSefgdW"S Ve aX fZW efSTW_gef YahWd  ge(

@"daTSTHh [e _T(YRZSf fZWcgSN[fk SV [V aX Sflhw
Q@#LR [ "af [VW[USNI[fZ fZSf aX Q@#,. $#PLlY) e[ UW
ad ' We"@#"#'BdWWeST "WZS" afZWdefa W VgdafZWZWShk
bef d['Y& fZW #'+*&/Udabb['Y SV fZW Ua'efS'f fdS_b"['Y
fa iZ[UZ fZWh&2>regT\WUIWV(?" ahwd'fid[Y'fla® SV [ g
ifew" _WifzZave [ fZW SbbANUS[a® aX iSfWd ca# X[V afzZwd
USgeWee> fZWWjf['Uf[a” aX eafgWeh#'W[b! ~V[eU['[ [ Sf
>aaV['Y VdhWoagf _S'k hSAgSTWY'N'SeeWZ[UZ  %*5'CdW'
bASTWVTK 1'ASPA SV eWVYWeR?'d "\gSZMWM™_ +"*+HZW XSUf
fZSf fZW k[WAV T~ PYZIXZ'] :d [UdWSeWSTahWfZSf aX _SpP
g'gdlgs fhv fdSf'fe&

:JZ[e Wijf[gUfl[a aUUgdd" ea[te[ iZ[UZ afzWdzZSdV[wd
ebWU[Wé "af dWSV[Mwb Sd'wi>~e [f [e S +*e>fZSf _gef
gM[_SfWrk eWd[agSABIXWMZW fafSh XEN'SYWWHEJIA9YElo (&(
[f [e _Wf @T SVWcgSWJag fwWdSUfA™ [ XfgW UWe&

>ai  fZWdg'YW_Sk @cC]wbf gb fa [fe aV aLW'P[e LY
[ badfSf cgWefla’& Zgf Zai [f "ASKTW/[_bdahWV [j Whw®
_adW ea( IZbeb SdWcgWefla'e [ha*h['Y ea _Sk QLN_Z|(*
fZSf _ZW[dXgMOTAN(MTYY OzPA “af XSM[fZ[T  fZW bdah[UW
axXfzZle Tg"WI[(Tgf 9 UNWSAWAWSaX izSf uyZ dWS[M>"VSA
?MSkZb ?LV [X PPIP"agY'Z k#"?See[ X8V Td[WXAITS >"A"2"[IW
#'F?"fS[XEI"SY'3B"bS+P(

<EGT7=; 7G;7TH(
"y ef[ A+ ?'bn[a’! iZ[MZ SMbgf[AIWV xer bS(fgdn2(
[ ea xz+Se 'SANkb brS'fn SN'WH'a #'bN'?+VBI@FZN"WW('O"ZWeW
N2"SVZSkb fZWN'&H'3P("8'V fZb[N' Q?#"#'gNGVP"S T Yb['IS'V
V[eSVM+{SY"be(

CagfS[[ 7dwWSe&
1IZ[e fF@!?¥ _WS'f fa [V'Vb SMfdSWfeaXUagf"k k'
[Y SfS” Wrb™M[a™ aX &#%$,+X# Fh# +++*+"Fidag fS[ e’ab#"&
N e@bSd"f*kiaaVWV&SMD[';" bsrice SV #'kb' fZWE&bBWAMA'Y &
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Ak CSIWV eg_ [f TWUa WAgjgd[Sfk  UNafZWVXE?'S XWi
iWW]e i[fZ “gfd[flage YdSeeWedZW S»iSke STg'VSf _ale'
fgdW W egdW8& UWAfS['Udab S’V fZW X"ai['Y efdWS_[e “Wh'
WdxSdfa eWWXaWzZW fZ[defk USAW&@g"kS'V 7gYgef SdwW
fZWeSXWa'fz [ fzWeW[fgSfla'e iZ[UZ SdWaX~[ff*WhSrgw
ASTWA™ fZWKWSd( ;Sdk e’aie aa” _S]W fZWefSfla'e g'p
fW'STWS'V fZWZSdV XdWWIVEX fZW MW YTZW' Y “[YZfe Ua™
hwdffZW eg g"W'f YdSeeWé¢fa VWSV Sf aX[ffAWhS~g &
B[ff"\W US' TWVa'W “aa]['Y fa fZW [ bdahW W'f aX fZwew
SdWSe(>WdWDSfgdW _g2 f fS]W ZWdELM UagdeWs'V iW US’
a”k S[VTWATK ‘af fSj['Y Twr% agdUWéaa ZWSh[*k( Ehwd'
faUll'Y fZ[ [V aXdS'YW&WdIW fZW UM_SflU Ua'V[fla'e
SdWegUZfTSf _SfgdW eWW]¢ bdaVgUWVgf ebSd['Y~ g'Vwd
_SP_aef Q#Laz]LMWPa V[ffa'e( [Ge[ b k fa daT agdeW”hWaeX
SMait ZWA[fSYW&

JIA SdWQ']_SP] Ua'Xda'fwV "i[fZ agf" dWeba'e[T["[fk fa
fZWeVBdWS@" SUUag faXfzw[ddw/Sfrafa _ZWiSMW " egbb”k
aXfZWbS['( TWAhai( &NZWM>"ff Tw<adWeGwwdhad YW
WdShgTANUVa_S[T iW SdW wdWefWYy _S[fS[TY  fZwXad'
WefUakWX"adZWdWIW f[a® aXfZWi[ fwnreaie SV J?#"'Ua’™
eWdhffa® aXfZWdWegNMS'f _afefg dW( I"WShk bSefgd['Y' US®
‘af  x'grfa gM[_SWAk  Wd[Ugerh S[AWVfZW dW WiSh aX fZW
Xa™"l* R]zb_S'

>[™ 9ag fdk(

"?"ZdagYZagfzZW efSfWSf [[fWdhS” aUUgddS YWeaX Z[Me(
WI[fZFYak bSdf*h iaaVWV ad iza™k VW gV V( 8daSV hs™
?Uke(dag’VWVeg_ [fe SV gVgMf[Y XaafZ[™e Y[" bwd'
X UfVdS['SYWa fZ HxXS[d"kKIWMiSIWAdW\SdWSe(Tbk _Sk
TWeS[V fa [UNgVWS™MfZa ; badfla’e aX_ZWefSIWAK[Y' TWai
S' SMlfgVWzQ!&* ObWfaj Ubffza brSj V[eUgeeWTW ai&
8 [SY'IWMVAS['WV&WeVBdWSSdWIWSea ST ARKdWWHa_ SN
ISN& I fzZW TdaSVWdhSMWhe d'Sk  esor+  Ua'e[VWASTAW
efdWfUZW&[ Z SdWUSbSTA aX TW['Y' [dd[YSTWV( ?° fZWeW
~a STf[wWe [f T +$* [T"Wfa XL_P]TLWWAJAWSeV¥W XadSYW
bdaVgUf W[fZWdn" XJN'E[eZ['Y'_adW XShadST"Wa'V[fla'& XE"
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fZW "Sflhw b”Sf  ad Tk [fdavgU['Y _adw bdavVgUflhWebW'
VWe( >aiWhWd&ZWeWZ[" A"S*Ve&Se S iZza*W&Va “af "W’V
fZW_eW hWaWSV[ka S’k UZW_Uead fZW[d[_bdahW_Wf(
9gM[hSIWV SV [dd[YSIWM[fZ  V[XX[Ug~flagd fdwSf W'f aX
fZW_ _gef TWhbdafWUfhWASfZWdHZS™ Ua'efdgUflhw( Ehwd'
faUl['Y Zag"V TWShalV V S’V bWd[aVeaX dWef Zag"V S™
fwd'SMW[fZ bWd[aVeaXg W(

IZ[e [V aXdS'YWe&WdZSbheR bdabadffa’ fa SdwIgwW
_aef hS"gSTAWZSf fZW efSIWSXXady LZWfZWd [f [e _adW
VWe[dST"® eg_ Wd ad Sei[fwd dS'YWVWbW Vgba™ [fe
bSdflUghSdtaUsfla™ [ fzZWefSf S'V gba™ [fe WjbaegdW&SU'
fade iZ[UZz VWU[V\lfe dWASTThWA[_SflU Ua'V[fla’( 7dWSe
W_['Wfk  SfleX"Sdflk Se H?++++"e8WAW_Sk TWW f[dW"k
g'eg[fwV Xadi[ fWd geWa" SUUag faxXZWShle ai'XS™ iZ["W
afZWdSdWSiZ[UZ& Xda_ 7S] aXbafST "WiSfwde&SdWeg[fw
iadfZ"Wee Seeg_ Wd dS'YW_Sk SUfgSMKXSHW™YdWSEZWdVe
Vgd['Y fZz i[fwd _a‘fze( 1ZW _a( f VWe[dSTAWWd dS'YW
[ “af "WUWeeSd[fESf aXeUSftk “ai'XS™ Tgf dSfzZwda'w
iZa WfabaYdSbzk +( O++#'%ZSf fZW ((ai [e&[ fZW_S[&
Traiw  aXXaX fZWerabW(S'V abW' SdwSegad ['Y Vd[Xfe[
fZWVdSie SV gVWdfZW Tdaie aXfzZwWZz[*e( 1ZWeWVd[Xf
[egdW "ai SV iSfwd [ SzZg'VS'U Xadfzw (fau] izw"
iSf\Wd [ fZwWba'V! SV UdWW]e "af fa TWZSV ad [e g X][f
Xadg W(

IZW FAS[ e(

ANWFZg VWe[Y'SIWS'k ASdYWJa_bSdSflhW/k+ h ? SAWS(
IZW hSA"gWaXbAS[( Se YdSI['Y ~S'Ve VWbW'Vgba _S’k
XSUfad((UZ[V S_a'Y iZ[UZ _Sk TW WflaWV fZWS_ag'f
aXdS[XSNVS'V fZWUZSdSUMaKZW a[( 1ZWeWsdWzZwW VW'
fWd_[[Y XSéade aX fZW (ZSdSUfwdX fZW hwYWiSfla'S'V
_Silw "WUWeatk fzZwdwuaY [fla’aXfia [V axXSdwS&[l(&
fZaeWiZ[UZ SdWXdWVd& "WSd kea&Xda_ SNSN SV fZaeW
iZ[UZ SAWZWSh[MNUJZSAYWNFZ - [f(

nN'EGn"7B FB(J (&2 8h “ad_S” b"S[e T_[e [fW VWVfa
V e[Y'SfWfZa WiZaeW a[* ZSe 'a g gegS" ad VWfd[_ W fs»
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S_agf aXSASN( "?"zvea[* _Sk TwaX hSdk['Y VWYdWvex
XWdHfh SV fZWXadSYWaddWeba V[ Y keUS'fk +# STg'VS'f
Tgf ++*?@+"aT F?888/Ua " WUTWM[fZ fZWeWea[*e SV fZW[d
Ud'abeFMM'F\ffZaeWfZST SdWe#+: _S™ fa fZWSd[Viwef [ YW™
WdSH(

JItt: <14 \AGUIVE'WA 2[aSHWP_aef alLW'LMWE® eg_ Wd ad
bTY_P](?"47Ybra VWIWA_['WWId fZW LXZ'Y_ SV UzZSdSufwd
aX fZW X"adSY®V aX fZW iSfwd egbb™k XE?fZW efaU]l& ‘W
ea_W badfla’'e aX_ZWefSfW fZWb"S['e TWUa_Wrgd[WVg VWd
fZWWSE"hi['fwd  ed[aiS bSTW][ afZWdbSdfe "WSd" k& [ d
b"S['e SAWB3iFbf TSAdWTk fZWi['Ve ~WSh['YS' ab °~ dS'YW
fzdagYZagf _ZWhWSd(>ai fa G#'9J?"Wda_ egUZ ~S'Ve fZW
TWefbaee[T"WN'W>">G gef TWAWX#* TWUa' e[VWIWY ea W
QP TgMWI[ &

)J=<)J=: AD")JIWCIZIW ea["[| _S’k badfla’'e aXfzZwGfSfw
[e ZWSI*h [ bdWY STWV i[fZ  SAISM( 1ZWeWfdSUTfeesera+{
ea_ W aX fZW_adW Sd[V baV [a’e aX fA"nWefSfW Se WjfW VWV
b"S['e +» ge WjfW e[hW&ZSMai TSe[ e2 aU Se[a’SMh&e "ai(
iWf >SHGSV\SUW'f+ efdWS_eS'V AS]We&'V "ai  aXfW' Se
gTS'Va'WV efd[be aX S ersme XFAf[AWdS UZ( 124" ASHWd SdW
VgWfa f[™"Sd'Ug_grSfla” aX SNSN USdd[WWa fZW AS'Ve Tk
_TW(T#TRL[a™ iS+F?"e ~ "WSUZWXta_ fZW ea['e aX fZW SV
\gUW'f >?E"$#5eB ai fa eWUgdWda_ egUZ dS'UZ ~S*Ve bdaX[f'
STAWs2nroggV X'da_fZW ASAYWBAISA V[eZp[Ve( XE?"SYWKX
1SN+ +#&1a cgWef[ain &&la&fZR Ua e[VWdASH[a’(

B6=2D:@? @7 A=2?DC D@ 2=<2==\

("( MF["T+aPLFVLY XgM[ief[YSfla = fZ ?"WASfla'aX
bASfe fa SNSA +# affin" eSAMX(P fZW( a[’( FdSV[4'SMk SM
fNf o Tai  [['ffZSf& ai  ebWUWBShWSVSMWVN_eW hwW
fa FMVaeger #' KW fZd[& [ ea[*UafS[[n Y "WSivdd 2# (

&DRO VKWKQOVOWXPYKNZO UKWN[KWN XP\RO XYOW ZKWQOV]\ "KZa SWWKWa ZO[Y\"MU['
=S\WUOMKWLO NXWCPXZ\RO SVYZXJ MVOWXP UKWN[_RSMRKZO WX\ JWNOZ SWNS"SN]JKHUXW\ZXU' 5K\K
1372 LOSWEMM]V]UKMON ZOQKZNSWRIZXY KWN YK'\IZO QZXU[[O[KWN \RO \ZOK\WOWWRK\ MY'MRRX]UN
RK?O \X QS"O\RO VX[\  UKAXZKLUO[U\[*

H3?@G8C; \RO WO\ He0 \XYSM[?8J< 9<= C @CrKZ\ KNKY\ON =FDB \RO _ZS\OZ# ZOYXZ\IEDC \RO&
BON50[0Z\XPdaKZWSWQ'
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S_ag'fe aXhSd[age eSMe3fZSf fZWeWWVaX _aef b"S'fe [\
>af YWd_[STW[ SASH ea[*e TWUSgeVEWk SdWg ST Wfa ST
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struck these down. As proof of this note the magnificent
results that are attained in the Red Desert* the great win-
ter pasture of Wyoming. If the winters are not too severe-
ly eold nor the snow too deep, all kinds of stock not only
subsist upon these plants but actually remain in good flesh
throughout the winter. These plants are much more suc-
culent than appearances would indicate. Growing on
strongly saline or alkaline soils, the Salt-sages and many
other plants take up these salts in such quantity that one
readily detects them on tasting even a small fragment of a
leaf. Stock, feeding upon such plants, secures the neces-
sary amount of salt from the food, so that the salting of
stock that must be resorted to during the months when the
animals are feeding upon the mountain grasses is wholly
unnecessary.

INCREASING THE FORAGE SUPPLY.

In the earlier paragraphs of this bulletin, attention was
called to the fact that the expansion or even the mainte-
nance of the present stock industry is dependent upon the
possibility of increasing the total amount of forage. No at-
tempt will be made to show how this may be done except as
to the forage of our alkali lands.§ On the large areas of these
not much may be hoped for by the expenditure of any ordi-
nary effort or means but nature will here do much to bring
about the desired result. According to the best information
obtainable from many of our closest observers, the amount
of forage produced each year is perceptibly increasing in
some of the largest alkali areas of the state. In these lo-
calities the forage chiefly depended upon is shrubby in its
character. The cutting down to the ground of such vegeta-
tion encrmously increases the number of annual shoots.

Eor a full discussion of the alkali forage of the Red Desert of Wyoming see the writer’s
report to the U. S, Dept. ot Agriculture, published as bulletin 13 of the Div. of Agrostology.

+Probab'y in some future bulletin the character of the forage and the means for its im-
provement on lands tree from alkali may be discussed.



Forage Plants for Alkali Soils. 31

From winter to winter this shrubby vegetation has been
browsed down closer and closer to the woody bases of the
plants, until now the tender annual shoots are produced in
much greater abundance. The effectiveness of this brows-
ing is, of course, dependent upon the region being used as a
winter pasture only, giving time for growth and recovery
each summer. If we so treat alkali plants of the greater
plains that they shall have a chance to increase where they
already occur, introduce them into the saline soils where
they are not now found and, if possible, irrigate those that
will respond to this attention by an increased yield, we shall
see a marked difference in the stock-supporting capacity of
the state.

Much can be done to make profitable the enclosed lands
that originally were alkali lands or have become so through
irrigation. Though they are generally considered worth-
less, yet highly satisfactory returns may be secured from
them if they can be successfully seeded to alkali-tolerant
plants. The kind of plants introduced will determine
whether the crop may best be harvested or left on the
ground as winter pasture.

The following brief list contains only such plants as are
krown to be more or less tolerant of alkali. Each is discuss-
ed with respect to this quality and as to its value as forage.
Introduced plants that have proven of more or less value in
some other places on alkali soils might be given but it is be-
lieved that the native forms are quite as likely to give favor-
able results, under the conditions existing here, as any of
of the introduced ones.

THE SALT-SAGES.

Among the plants suitable for alkali soils, easily first are
the Saltsages or, as they are sometimes called, the Salt-
bushes (Species of Atripler). Many of these are exceedingly
nutritious and constitute a large percentage of the for-
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age in some of the arid, alkali plains. Some of them are re-
produced each year from seed but many of them are per-
ennials with merely a woody base or sometimes the whole
plant quite shrub-like. The perennials are more valuable as

PrLaTE L.* Nuttall’s Salt-sage (Atriplex Nuttallic Wats.).

pasture plants than the annuals, though they are more diffi-
cult of introduction, but, when once established, should
vield without further attention forage of much value. Of
the perennial species the following are of most importance
for this state, as judged by their present relative abundance
and adaptability to our alkali lands.

*[ ‘wish to acknowledge the valuable assistance rendered by Mr. A. H. D
preparation of the photographs from which these illustrations were made
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Perennials.

NUTTALL’S SALT-SAGE,—Plate I and Fig. 1, Plate III.
(Atriplex Nuttallii.) This is by far the most widely distribut-
ed of the Salt-sages, being common throughout the interi-
or arid west. It is less tolerant of alkali than the following
species, occurring principally in soils where salts occur in
moderate amounts only. It is essentially a plant of the
greater plains where it sometimes occurs in the greatest
abundance. Especially for sheep it has no superior as win-
ter forage. From its woody base it each year puts out a
large number of stems which spread loosely in all direc-
tions. These are seldom more than a foot long, are quite
leafy below and produce a great abundance of very nutri-
tious seed. Its deep set roots and woody base enable it to
endure much hard usage but these characters in connection
with its slow growth make it unsuited for any use except
permanent pasture. It is difficult of introduction but where
well established care should be taken not to destroy it.
Seed, however, is readily obtainable.

OSTERHOUT’S SALT-SAGE*—Fig. 2, Plate II1 (Atri-
plex  eremicola). This species resembles the preceding
in many respects but it has a heavier, harsher woody base, is
more erect in habit, grows to about the same size and has
probably about the same forage value. The advantage that
it enjoys over the preceding is that it is more tolerant of al-
kali, apparently thriving best on the borders of lakes and
ponds where the surface is quite eéncrusted with the salt.
In soils where the preceding will not grow this might be
substituted were not the following a far more promising
species.

NELSON'S SALT-SAGE,—Plate 11 and Fig. 3, Plate
ITL, (Atriplex pabularis). Of the native perennials this is
the one most worthy of trial as a crop plant. So far it is

¢ *In habit this so much resembles the preceding that no illustration of it as a whole has been
introduced. .



34

Wyoming Experiment Station.

only known from south-central Wyoming where it occurs
in greater or less abundance in the vicinity of alkali lakes
and on the banks of similar creeks, e. g., Bitter Creek, in

PLATE II. Nelson’s Salt-sage (Atriplex pabularis Aven Nelson).
the Red Desert. Unlike the two preceding, its woody base
is almost wholly underground, the numerous annual stems

are nearly erect, very leafy and decidedly herbaceous in
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character. It also differs from the others in the close, con-
tinuous growth that it makes but resembles Osterhout’s
Salt-sage in that it is at home on the strongest alkali soils.
Though best suited for a pasture plant, yet its erect habit
and the herbaceous nature of the stems make it possible
to harvest a crop of this with the ordinary machinery.

PraTe IIT.  Seeds (technically fruits) of some perennial Salt sages:
1. Nuttal’s Salt-sage. 2. Osterout’s Salt sage. 3. Nelson’s Salt-sage.
4. Bushy Salt-sage.

BUSHY SALT-SAGE,—Fig. 4, Plate 111 (Atripler can
escens).  This species of Salt-sage is decidedly woody,
sometimes a shrub several feet high. Its leaves and abund
ant seeds are greatly relished by all browsing animals, so
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much so that it is being largely exterminated where it is
accessible to stock at all times of the year. It is not abund-
ant in Wyoming, belonging rather to a range to the south
and west of this state. On account of its shrubby character
it can hardly be recommended for introduction.

Annuals.

Some of the annual species are very tolerant of alkali,
grow rapidly, often forming plants of great size, and pro-
duce seed in the utmost profusion. It is doubtful if the for-
age value of these is equal to the perennial species and as
winter pasture they have little value. On strongly saline
soil where nothing else will grow and from which prompt
returns are desired these may be properly tried. To secure
the best results the erop must be harvested just before ma-
turity in order that the seed may be retained. Of the sever-
al species in the state the three briefly describel below are
the most promising.

PLATE IV. Spreading Salt-sage (Atriplex expansa Wats.).
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UTAH SALT-SAGE,—Fig, 1, Plate V (Atriplex truncata).
This branches rather freely from the base, its branches
spreading loosely in all directions and producing a wealth
of succulent leaves. It is less tolerant of alkali than the
two following but is very generally distributed on the arid,
alkaline plains. It is probably more readily introduced
than the plants that are native on the more strongly im-
pregnated soils.

PLATE V. Seeds (technically called fruits) and leaves of some annual Salt-sages:
1. Utah Salt-sage. 2. Spreading Salt-sage. 3. Tumbling Salt-sage.

SPREADING SALT-SAGE,—DPlate IV and Fig. 2, Plate
V (Atriplex expansa). Very similar to the last but more
freely branched and with much smaller, somewhat triangu-
lar leaves. This occurs on soils often quite encrusted with al-
kali, makes a dense and vigorous growth and yields a large
quantity of fair forage which, like the preceding, must be
harvested before it becomes dry and brittle.
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TUMBLING SALT-SAGE,—Plate VI and Fig. 3, Plate
V. (Atriplex volutans). In this planit we have a typical
tumbleweed. It branches so freely and intricately that by
autumn it is a dense, subspherical mass. At maturity the
slender tap-root becomes brittle and soon breaks, after
which the plant is rolled hither and yon by the winds, scat-
tering its seeds at every bound. It does not seem to be widely

PraTe VI. Tumbling Salt-sage (A¢riplex volutans Aven Nelson).
The meter stick lying on top serves to indicate the size of the plant,

distributed, being scarcely known except in the alkali basins
and on the shores of alkali lakes. On lands that have been
abandoned because of progressive accumulation of alkali
this may prove to be just the desired plant. If sown thick-
ly it would shade the ground, preventing further rise of the
salt, absorbing much of it in its growth and producing at
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the same time a great amount of coarse forage. If harvest-
ed a little before maturity and preserved in a silo it would
probably yield a superior product.

WINTER-FAT.

WINTER FAT,—Plate VII and Fig. 1, Plate VIIL. (Euro-
tia lanata). In this near relative of the Salf-sages (some-
times called Sweet-sage) we have another plant that is tol-
erant of alkali and of much value as a pasture plant. Though
it is widely distributed in the state yet it is not now very
plentiful since stock seek it so eagerly that it is becoming
exterminated in many places. The numerous herbaceous
branches which spring from the woody base are rather
densely white hairy and become during the season about a
foot long. These are often literally loaded down with the
characteristic, white cottony seeds. It thrives on cultivat-
ed ground, makes a rapid growth and provides winter pas-
ture of great value, especially so since (so it is said) stock
feeding upon this plant are remarkably free from disease on
account of its tonic properties.® Since it is not difficult to
find small patches in enclosed grounds from which seed
may be obtained ranchmen will no doubt find it worth their
while to give this valuable plant a trial.

THREE GRASSES.

Among the native species of grasses there are very few
that can be recommended for cultivation on alkali soils:
There are several species that will exist in such soils but
only a few that will prove profitable as pasture or crop
plants.

INDIAN MILLET,—Plate IX and Fig. 2, Plate VIII
(Eriocoma cuspidata). This is not strictly an alkali grass. In
fact it will not endure soils containing a very large percent-
age of salt. It is included here because it is one of the import-

*Yearbook of the Dept. of Agriculture, p. 547, 1898.



Prate VII. Winter fat (Zrofta lanata (Pursh) Moq.).

Prate VIIL 1. The tips of two branches of Winter-fat. 2. Head of Indian Millet,
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ant pasture grasses on the dryer alkaline areas of the in-
terior west. It is one of the bunch-grasses, forming dense
tufts from a few inches to a foot or more across. In no re-
gion is it so dry and sterile that it will not live but in better

' .

Prate IX. Indian Millet (Zricoma cuspidata Nutt.).

soil and with more moisture it becomes even prolific.  Of-
ten but a few inches high yvet under favorable conditions it
attains the height of a foot or two. In any case it fruits
abundantly and may be easily known by its large, peculiarly
branched spreading panicle and large silky seeds. All
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