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lNTRODOCTlOi\ 

The Mormon L'l.'icket (..:1J1(JbJ'U8 siJnplt',I' Hnhl.) is 0C'onorni<.:ally the 
most important member of the ~I bfamil,\' Dl'eticinae in the United 
States, Imying been a periodic menace to agl'l<':lIlturl' in tl1r XOl'thwest 
~ipcl' the foundiJlg of tl1(' ~Illl'lnOn ,,"ttlelllent of Salt Lake City in 184:1. 
Cf:fi lOaD, 62,077 Hel'('~ of Cl'Op::; \\,I'l'e dallHlged by Mormon ('rickets, this 
~tal reIH'I,>ii'(,lltillg chiefly tll(:> (,I'OPii ill outhn'ak areas t1l11t did not 
!!,ceiYe protection be<.:tlll~(, of isolatioJl Ill' beenm'p of noncooperation in 
~ntrol program;;, )Iea~lIl'ahle dnl11n~l' to ,:U:i2U)fi+ an'Pf' of L'll11ge 
~1d was 1'('])ort(>(l by I-Hat(' iillpel'\'i~()r!:l of the :\Jol'llIon cl'ick~,t eunt1'ol 
~ojeQt, A total of IH.OT..U)On a('1'(>;; of n11 kil1d~ of land was infested 
l:$adlllts at the tillle of the W30 fall SlllT(',r, 

Q..{l'hese insects nrf' flightless nnd p.'l'('gal'iom;~ and £1'0111 the time of 
lWching they !HOY(' in balHk wltich may covel' an [n'en, of from Jess 
tltitn [)l1 acre to many sqllal'(> mile::::, .A band 1I'equ('ntly tntyel::i from 
~o 20 l~li[es ~llthe ('Olll'SC of a Seit!"oll, There art' !lormany 'I !lymphal 
s,es of the lll:5ect, the growth from newl.\' hatd1el.ln,Ylllph to adult 

U'~ubmitt~d for [JuhlicaUon ,lthw 21. J!)~:I, 

()!'Geucr:tI supt',:vlsot', U(II'lI1lln cl'i~I,t't ('ontrol IJl'nj!'et, 

::!l'!:..~' \\Tit{'l' )s indflhtt..\(1 t"'! IJ~ I·'. Bynn:. flRsistanr Stlp('t·\'i~I)I·. :\lonllol1 ('l'i('l\('t ('onttO


()\ 

llroJ('ct, [01' aid in [J('I',illllH'nl-plot ant! ~llm[lh'-I1'''"SI,(·t wurk in ""'\':\([11. ill HJ;ln, and to all 
State and ]o('al SUI1l'I'\'i~')I'H who cOOPCI'II1(',lo ilia I<e j hr <l:lIllO~P SUI:\·Q\',.. \l"S~iblf>: also to 
C, &0 Hitchrocle, of 111(' {'niversit.\, of \Yasllinj!ton, SpaUll'; R, n. liOIClI, of theXc\,tlda 
A~ric111turfll ]~XIWI·iIlWIlt.St,;\ti0111 lti.'tlo: O. B~ li~fl\"re! or th(, t~jlitpll ~lHt'(l~ II~OI'(lt't ~er,vil'(' 
I~CP;iO!ltll oIli "I', 0)!'d('n, l't:i;,: and to 1\', 1'. ('oltom, or fhp Cni\'('l'~it,\' of' l-rah, :IIHI .A. 0, 
Unrrctt. boUI or 8nH I,uk!' City, for tile [lI'ivJ[vj!<' 01' USing' the herbal'in at tbeil' rcspcctive
instltulion;,; or f<)l' mll'iet' witlr I'cj!tlnl to plan!. d!'(crniill:HlOllS, 
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requiring from 60 to 90 dllyS in the Geld. The adult female Jays 
about 150 eggs. sing1y or in smull groups, at depths of half an il1Ch to 
an :inch be!(H\"' the soil surface. Few adults linl past the middle of 
October. The insect overwinters in the C{!g. A detailed account 
of the life history of the Mormon cdcket, with descriptions and 
fignl'es of all instal";; hllsbeen g'in'll by Cowan (l}.:l 

Gurney has prepared descriptiolls lind keys Wllich 'will enable field 
workers to distinguish Anab1'tlJ? .~iln}Jle::t~ readily from the congenedc 
lind othel' species with, which .it might possibly be confused.' .d. 
ce1'cirda. Caudel1 and "L I01lflipe8 Caudell are the only otllel' forms of 
LlnabJ'u.9 considered valid by GUl'lwy, I)(wanabn/s 8cabricolli~ 
(Thos.), the cOllle(~ cricket, was the only IHt'lIlher of the Dectlclnne 
other than tlH' :Morlllon ('/·ickpt of (>('oJlomi(' imp(}rtance ill :1939. In 
'rnshill~ton find Ol'('g'on this speeipf; is ]o('ltlly abundant and capable 
of causing- h(~ayy dallJIIgp to crops H/ld rang-e V(~gctatioJ1. The life 
histo,'Y of this ill:3pct. whi('ll clo~('ly pltl'allels that of the Mormon 
cricket. has been \\"(,11 dp>'('/'ilwd hy ~[e)ancl('1' nnd. Yothers (B). A1t(L

bl'u.s ceroia/a: Ll. lOll{lijJ«8. and Paall!,bl'/(,~ 8('(lbl'iconl~~ aJI occur within 
the range 0:1: the M(n'moll !:ri(·lwt. Theil' fepding' hnbits arc not known 
to differ from th",,.,, of ilw )LOl'I\lOll ('ticket: and control measures ap
plied against nil of them 11/'(> idcllti,'lll. 

Tlle. runge of Monllon cl'iek(,ts. as generally indicatc<l in fignre 1, 
extends from the Heel Riwl" Vall!'), ill northwestern )IinTlesota south
ward into ~ew )[exico and we~t\\"ilrd to the Rierra KC\'lldR and 
IGmnath Mountain::; of California ami thp Cascade ~Iountains of 
'Ytlshington and Oregou. 

a' ~.,'.'.'r. _ 

,.. 

!.. 

FH11JRE 1.-nltng(~ of the ~Iol'mon cricket in the United States, ]939. 

n Ilnl1c lIulIIlJ('rs.Jn (I"r('ntlWi'\,$ I'('(t')" to L1h'r:llul'" CHl',l, (I. ,H. 
I GU.n:SEY, A. n, ,\IDS '),0 'rlJa ]m,:S:rll'l(,A'no" OJ,· TII~) :!II01PIO:S ,\"D COUl.EE ('meIOl'l''' 

A,:,\O 'nIEIH .\I~LIES (OU'l'HOI"l'glt.\ ~ 'l')o;'l"rtGOXI u.\ 1:, f;~tYI~r.~\("UII)II)-.H:). ["'. ~~ Dept. ..\g ''. , Bur. 
Ent. and Plant Quar. E-47(), 11 (lp., HillS. Hl:)\1. [I'\·ocliss",d.] 

http:lIulIIlJ('rs.Jn


3 NATURE AND EXTENT OF 1\WIU\ION CIUCKET DAMAGE 

Mormon crickets OCcur as low as 300 feet above sea level along the 
Colunihi~t lliyer and as high as 13,000 fpet in the Hocky Mountains. 
Early .instru·s have been taken at 12~500 feet on Mount EV:lIls in 
Colorado. 

In 1938 an<l1939 field studies of Mormon cricket damage to cultivated 
crops and range vegetation were carried on as a part of the control 
project. Theil' purpose was to determine, by field observations and 
damage surveys, the nature and economic importance of Mormon 
cricket injury. It was especially desirable to kilo,,, mOt·c about the 
feeding beh:u'ior of the insect in order to gage the efl'ect of the crickets 
on range yegetntiOll: this effect having been described as both bene
ficial and dctL'imental. The intensive studies wet'e made, in Oregoll, 
Idaho~ and Nevada, where the largest and most critical ontbreaks were 
located. The major infestations in ""yoming, Montana. South Da
kota, Utah. and Nebraska ,verr yisited and bt'iefly surveyed. 

ELTolwow:i opinions Plti:rent iii lnf(·~t:ed an'as werr that tlw crieket 
eats only evelT third cln.y, that, it "hligl1ts" hay Ot' range vegetation 
through which it passes. that it sueks the life juiC'(>!.; from plants. that 
it fe~ds .only on hlll.'mflli and !l()JlJorage species of range plants', and 
that It nels the rilllge of other msects. 

Thr status of un insect l"elati\'e to tlIe agl'icllitural econolllY if; never 
so lmportant as in time of war: "\\'hen a stricter account must be. ren
dered of evel'Y ex pelHlihll't' for pest control. The results of these 
i:itmlies are pn'sented with the hOpt' that they mny be helpful in an'i,,
ing at a mor(' eXllet evaluution of tht- ~lornlOn cricket as a pest of CI'OP 
and range plants. 

NATURE OF 1NJURY TO CROP AND RANGE PLANTS 

In the preS("Jl('e of n variety of I!l'('(~n plant;:, tlw 'Mormon cricket 
exhibits dt'finitt· i'oocl pre'i'el'eIH·cs. \1ot only for cel·tain species but also 
1'01' certain plant parts. In tilt' sm'ceNlilll! paragraphs tll(' fieveml 
types of injlll'Y to cultivated and mn~n' plants are discus;wd and 
illustrated. 

GRASS£S A:'\'D GRASSUK& PLANTS 

The, ~I.orlllon cricket, frolll first instal' to adult. feeds on range 
graSSl·S. Xo speci('s is ab::::ollltely avoided, but 80l11r are seldom touched 
if otlIel' food is In·l'::.:(-l1l'. rr,,'o slwcil's llsllally hoff uninjul'('(] by Mor
Illon ("riel((~t:-; are thl' wlt(·aigra;:ses..:'lgl'OP!/i'O'il 8mithii and A. daS.ll8taclt
yum. Both han~ \'('1')' coaL'S(' foliage. On thr other hand, frequently 
30 to 50 percent: of A. 8pimtillfl is eaten. Perhaps the mo:::t pt'cfetTed 
gms;; of all, paJ"tieulal'ly when it is WL')' )Toling, is clowny chess 
(B J'(Jt)ws [('('tol'um,). 'When gL'C(-Il, the foliage of this grass is :fre
quentl.), eaten to the grc,und. 

In generaL thr inflol'es('('Ill't' of gl"Hsses, alld indeed of all plants, is 
most pl'cj·,",··..t'd ItS food by Mormon crickets. After gmsses are in 
flower, th . foliage is likely to escapr serious injury ex('rpt when there 
.is a shortage of other suitable' fo(>(1. 
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lJ~IGURE 2.-l\1orlllOIl cricket injury to rye. PhotogrllllllPd in Washillgtoll COllllty. 
Jdnho, .Tune I:!, 11)::11). 

FIGURE a.-Mormon cricket feeding Oll ·tbe inflorescence of fi tall species of blue
gt·nss. PhotogL'nphed at Ellko, Nev.,Ju\y 17, 1038. 



~,ATUHE AXD EXTENT OF :\IOICHON CRICKET DA;\fAGE G 

It::; desire to feed Oll the flo\yel'H tI nd fruit" of !!l"aSS('S an<1 also to 
pS('tljH' ('x(,pssin' gToll1Hl lira t lends t'lle ;\l0I'111011 <:j'iekp( to ('1 i III b tll(' 
euIms of the plants, In many instnnees the culm i:-; lll'okell by the 
weight of the large insect. This typ(' of illjlll',V seldom oC<'l1I.'s to 
thc 'Y]1('atgrass('s awl giant ,,'ild-I'ye' (Rl!/lIlll.~ ('()lIfhll,W(tu,~)-cm1l'se
stemmed sp('C'ies-uut it is YCLT Jlotiepuulc ill till' blu('gl't1"H'S~ bal'lC'y, 
timo('h:\', flll(l tllltiYntNll'ye (fig, ~), All adult t'l'jekpt fl'l'<iillg on tlw 
infiol'escC'1)c(' of a. bluegrass is shown in figUL'1' ;3, All ellltiYatpd 
grasses in the :N'orthwest are prcicl'l'Pcl :food plants, fL gl.'eater aeL'cnge 
of \\,heatheinp' cltlJ1lngetl thnn of nil,)' otlle)' crop, 

Diffusc illilol't'sC'(lncl'S, Buell as thos(' of I(lnho £(';-.('ue and tlll' witch
gmsf' P({/1ir'u711 capill(l1!', do Ilot i'llfrel.' H() l1lueh flow(>l' 01' fl'uit injlll'Y 
as the cOll1pnet: ones of glymll,Q conr/tl/SfftliS alHl Agl'oj):lJl'on 
spicatum, 

,~er)' :-CVCL'P injllry to A[JI'o}JNI'oll. 8pi(,(lflllllis illllStl'flt!'<l ill figure 4, 

F.lG1!HE 4.-S,!\,('I'(' :\fOl'Il1()11 cri('k~i: iujllry to bluebUllcli whefltgrnsl'. (AgrOIJyron 
,~JliC(lIIlIllI, l'hotograplll~d:lI: "~nrI1lS11rillgs, Oreg" nlny 3, 1030, 

III this instfillce bluebul1eh wheatgrnss was fLlmost the only iwailable 
food in n bm'llccl-oYcl' :trea. of several Hcres, Owing to severe local 
drought, the nnnual brOI11(>s and fescuC's, which wou1<1 normally have 
formed upwards of 90 perccnt of the plant COVCL'~ did not: gcrminate, 
A paJ'tiC'ulady heayy infestation of crickets en used the. injury shown 
to the scattered clumps of wheatgrflss, The year's seed crop was 
completely lost, as was at least 7;) pcrC'elli of the cnttle awl horse 
forage. Such r:mge-gl'nss injul'Y is IInnsl.ml lind not to be exp(>cted 
over Inrg!' fLreas. exeept' dl11'ing Scy(>r(> drought in desert shrub or 
bunchgrass areas. In tall grass and in mixed prairie grasses <:ricket 
injllLT is almost confilled to thE' infiol'escences after thp flowering
spllson lll'gins. 

Sincein:iIlI'Y to the !!I.'flsslilm plants, snell as species of lfr-il'pU8, 
aal'e,(?~ and Junc!l.~, is S(! like I'lwt to grasses. it will not be. dps('ribcd 
sepal'll!pl,Y. ROI11(> of tlwse plants, fn)' l'xillllple lUl/cllg baltic-us, are 
preielTl'<l food plallts, 

http:IInnsl.ml
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WEEDS, CULTIVATED LEGU::\fES, AXD GAHDEX Cnol'S 

"\Veeds appear to be the class of range plants most lll"('ferred by the 
;'\[01.'111011 cricket. c\'ie/pntly beetlllse of their lI!-iunll\- gL'culer blH:Cll

Jencc. They lIJake lip G5 i)(!tTcnt of the food-plan!: Ilst (p. 3+). The 
foliage and flower s'tems of the C0ll111101l dane/plion nnd the tender 
and p('I'lmps tflsty i'i!l'IllS find jPtlyeS of nHlny IlllJlll'Uifcl'sl 8/8!/l'in
chiwn :->pp., flnd 'i'l'agopo[Jon Rpp., may be sought out and pel'lwps 
eaten completely, whereas grasses in t11(' :::al"ll(, al'l.':1 may he allllost 
unclul11ag('(l. 

As til(' {Ioral pa rl s al'(' pl,pf'el'I'p<l., lltl'~\'-J1o\\'el'p<l :::l)('ci('s are 1UiUitlly 
Inore ('onspicuollsly dfllllng('(i than' others. A "'forlllOIl l;l·ickeL 
band can 0 ft(,!l IlP tra i I('d t hl'Oligh de::el'! -shl'nb and bllll('hgra~;s yege
tatioll if the dalllagl'd £10\\,('[' heads or tilt' InpillPs fl1l(1 uahiamroot 
tlrc noted. Practieally all the Cl'lIcifcrs in crieket-jJlre~tL'd tcrritory 
are among the 1110~t ]H·pl'el'.l'p(l f()()(l plant:::. "\Yodily of I1wl1ti()11 ::tL'e 
tlll1lblel1111Slfll'd (8is!Jmbrill7n al tissimllm) , pennyel'e~s (J'lIlaspi ar
l'Ui.'I') , Rhephel'lI~-plIl'''P «('(1j)8('lla. Iml'lf{l-l'a,~/()l'i,<;), lll1d the pe.pper
gl'a~R('S (Ll'l'idium spp.). TIlt' d(,Btl'lletioll of the flowe!';: and fruits 

IffGUlt!': ;:;.--:UOl'lllOn cl'ickets fe('(ling on foliagl' of Ba/II(/lIlol'l/i:'n ,~(([J;tI((I((. l'hoto
grHphed at Mountain City, Nev" August 1:3. 103S. 
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of some species of small nnlllutlH is so thorough that they may lJe com
pletely destroyed over small tlrem;. 

Mormon cl:icket inj lll'y to lJal~lllllrO()t, II yalmtble fOl'HO'e plant in 
bllllchgrass and nOl'thel'l1 desel'l-shl'uu regions, is illustratc(lin ligul'e 5. 
The flowers 0:1: the plnnt were destroyed cady in the season, nnd tIle 
insects arc l'emO\'.iJlg the remuining green folinge. 

Alfnlfn is a choicc food plnnt and ranks s("c(1nd to wheat as the crop 
that received the most ~r()t'lll()11 cricket damage in 193D. At the time 
of flowering 01' fl'uiUng the inflol't'sccllces are more scYendyinjlll'ed 
than the foliage, but plants arc ::,;o111clil11<'s l'('duced to stubble (fig. G). 

!:'lGem; (j.-;UOl'lllon crick(·t illjul'Y to nlfnlfa. l'holo!-:l'aph of n l:!()·aere fil'lll in 
"'ashiIlgtoll COtlllt~·. lllaho, June I:!, 1030. 

The small garden plots on ral1elll's in the :Kol'tlnyest are usually com
pletely destroyed if bands of crkkets entel' them. .All the garden 
plants commonly grOl\'!1 seem to be preferred over most range species. 
Figure 7 shows the injury done to ::t potato Held in a few hours by an 
invtlc1ing band of cr.i('kets before tll(, destruction ,,'as halted by fencing 

FIGUlm 7.-:\[0l'1II011 cl'icket illjlll'Y to a llotat:o fi~I(1. Photograph~11 at North 

Fork, XCY., ;Jllly 2[), 1038. 
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and dll"tillg op(,l'n(ioll", Figlll'(':-; "llo\\,,, a ['I'kkpt rp{'<iillg Oil hlldly 
<lll.lllag('d S\\'('(' 1 ('01'11. 

FIGUIlI'; S,---JIUI"I""" el'ielwt. 	 111.1111',\' (0 ('01'11, 1'lwfogT:lpht'll at J[Ollllt:tir. City, 
Xp\, .. ,\lI'!!:II~f 1:1. l!l:lR, 

'1'IIP ~r()1'1I101I (,I'i('kpt <l1l(>!'- 1I0t ('Oil Ii 1](' i(I' fp(I(li 1If!' (n gms"p" alld 
\\'('('(b, :-1111'11\)1' :Lilli {'nil 11'(I('s an' attaek!'(l. )lot Oil'" (\('('i<iWIII" 
tI'P('''. bill (>\'PI'I,!T('PIII' a" \\,(,11. ai'\, "(UlIl'l iIIH'I' <Iallla!.!'I'(1. ' 

TIll' J'o Ii Hg';' of (>110 k(,l' II(' IT)T (l' 1'll/lII.~ 1/1 ('irl ;uw/I/'j){/ ). SIl0'"b(~ITy 
V",'//1111'/Ui/,ir'(/I'/lOs "pp,}. alld I'uhhpl' l'ablJiHlI'Ilsh (('/II'/j.wl/UlIlIlllI,' 
'1/((/(.w·()s/l.~) :IPlJIU,'Plltly al'P pl'l'fl'I'I'pt\ fuod. hilt foling(' of iJitt(,I'i>l'lIsh 
(/'Il./whill tl'it/('nt(l/II) lI'al' 111'\'('1' fOlllid 10 Illl ('U«'Il. although til(' (loWPI'S 
nnd h'uit" \\'('I'P, TIll' l'ag('I)I'lIl'll .:ll'll'/lIi,~i!l /ridlon/rtf" il' 1'1'('<[II(>lItly 
atta('kpd. [ll'oiJ:drly h{'('allsP it is [lI'('H'Il/ :t1lllost' prel'y",lrPI'P ,in /'11(' 
On'nt B:lsi II a 11<11 It 1(' ill t lip SPHSOII Ill:'." b(' t Itl' 011 I:\" gT\'PIl fnod n \'ai lal :"', 
TIl(' I'O'/'(PI' foling!' or .:/., j'rigid/l and A'l//I/lJih((7()(h,~, h()\\-p\'(,I'. is 11101'(' 
IIc('('ptHhl(' as food t!t:l1l thili' of :1, I"idl II/lila. 

.!l1'lellli8i({ Il'idl'lllll/1I o(,(,HSiOllltlly ('xllillit;.; It JlP('tili:u' tYlll' ofinjul'Y_ 
T1H' :;oft ('o\'PI'illg: of tlH' II('\\' gl'owl" oj' h,-ig;.; Illay hC' l'all'n I Itl,Otlgh to 
111(' CHnlbitlill. Gil'dling tll('l1 fJ'('qlll'ntJy m'I'tll';'; :tllll t!tp twigs quickly 



:,\YITJU<•.\:\ll E\TE:\T III \loIL\lo, 11:1! h.E'l 1)\:\1\(;1': ~) 

dil-. '/'I'!IMJlI'"I1Il, I/' /11111." /1.,1/.' nlltl /';';1",/, i l ,I'II' /, II';";; tll'l' -'111111' 
(illll'-' :-i'llilal'I\' dalll:l!.!:l'd . 

•\IIlJ'lIltll' "I'i;'I\I't-. 111'1' -.1111\\ II r('('dill!.! 1111 ,l,'f, 1/1;,;,/1,;'/, IJlI/I" III ti!.!III'l' 
P Hlld oJI /'1"""'" 1/1,111 /1')("',/1(1 iii fi!,!III'(' III, 

FI,,1 HI lJ :'11"1'111"1' "I'j"",·", i',·"tlill.:': "If ':I.:.:..I'I'lhli, I'II"lflg'I'tlpill'd:l1 Ell,,,. \1'\'., 
.1111,\' t!l, W::>-, 

FiJi I'H I·: III. ;\lnl'lJlIlII I~I'il'I"'ls sl rippi II!! rOli:I:':I' 1'1'11111 ,'lillk",·h"IT~. I'hlll"l!l':lpllI'Il 
al Jlllll'\\tI~·. (11'1':': •••\\1:':\1>" Ill. 1\1:{". 
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In 1938 slight cricket injury to a seedling ponderosa pine in a. per
manent observational plot in the Whitman National Forest, Hal£way, 
Oreg., was recorded. In 1939 ahout [L dozen sman and medium-sized 
trees in the vicinity of thep]ot were conspicuously damaged. The 
area was one of exceptionally heavy cricket damage. If more green 
herbage had heen avaihble, this injury to conifer foliage would prob
ably have been negligihle. Figme 11 shows a. tree 12 feet high which 

l!-:lQUllE: 11.-PomleroSIl pinc 80 JJ{:I"ccnt llcfolinte(} by Mormon crickets. Photo
gr:t)JhNl at: Halfway, Oreg., .Tuly 25, 1939. 

was 80 percent de:rolillted by the insects. Mature neeeUes were found 
to be eaten more readny than the highly resillOus growing needles of 
the hranch tips. . 

Poplars oJ several species, the hLl'gest 01 the deciduous trees in the 
regions most seen by the wl'iter, :LtC sometimes damaged. Usually the 
trees receiving the greatest injury arc isolated anel im.:'nish the only 
shade oyer considerable territory. Crjckets, in their desire to escape 
the heat of the soil surfacc, may lingcl' :for days on the lower brunches 
and trunk, feedi11g f1:om time to time on the leaves. 

A. dense stand of sllowbcrry (8!llnp7tOl'icarp08 sp.) totally defoliated 
by crickets is shown in figure 12. 

FIGURt1 12.-Mormon cricket in,im-y to iJllmphr)l'iual'po8. PhotogrHphed at Half
wny, Oreg., .Tilly 2u, lUan. 
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MOR;\lON CRICKKT INJURY CONTRASTED WITH A TYPE O}' CHAssnOPPER 
INJURY 

It was 110tnecessary to distinguish grnsshopper injury fu:nn 1\:[01'
mOil cricket injury in Nevada, Idaho, Utah, 01' OrC'gon in 1038 or 1930, 
since gras~Jhoppers were prC'scnt ill insignificant numbers in thc cl'icket
infested tlrcns studied in those States. :Mormon cricket areas in South 
Dakota, MontanH, :111(1 1Vyoming, however, frequently had grasshop
per populations as great 01' gl'cntcl' than those o-f the ('rickets. This 
natural1:v complicated the t:lsk of determining the, degrcc of Mormon 
cricket injury to either Held crops or tango vegetation. 

Extreme damage to crops by grasshoppers can hardly be distin
guishe(l from that by Mormon crickets. 'Whem a fie1d of alfalfa has 
been reduced to stnbbleit is impossible to sny which insect was re
sponsible. Dndng the period from Junc 25 to July 10, 1039, however, 
many grasshopper-damaged geain 1ields in northwestern Yvyoming 
nnd south-celltral South Dakota. !'xhibiied a. typt' of inj Ul'y strikingly 
<lifiel'ent from that". caliSI'd by :MOl'lllOn crickehl. This inj Ul'Y, in wheat 
for example, consisted of the removal of 'flit' leaf blndes and upper 
pal't.s of th!' leaf sheaths: Jellying the cuhlls intact alld the HOell'S ex
posed. The heads were usually lIninjul'ed. The writer lws not ob
served that the Mormon cricket ;njures whefLt in the mannel' just 
described. The inst'ct in all stag!'s shows a definite prciel'l'nce for the 
flowers and :fl'uits of its food pl:lnh;. 

In figure 18 a typical exulllple of 1\1ormon ericket injury to wheat 
and an example (;r the type of gl'flsshoppcr injul',Y being cli:::cussecl 

FIGUHI-: la.-~[()t:lllOll el'ieket illjnl'," to wheat pia II!:'; nt'ft I a:.; ('ollil'a!'tp(l with 
grflSflholllJer inj\ll'Y (right), f'hoiogrnphed in "'~'lllllillg, .TIIIlC :l!Jan. 

arc shown side by side. Not(, lite injul'Y Or cntit'c )'emoval oi' the heads 
of the plant on the left, the nhselwl~ of injury to the heads of the plant 
on the right. ancl the great clifl'el'cllce in the volume of -foliage. 
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TllP type of gl'HSHllOPPCI' inj ul'Y hel'e <lescl'ibecl is bcli~vecl to be eor
I'elated "'il;h the age and, pCl'hapR, ('ol1('cntration of the U1sects, Very 
lieVCl'e dmnngc to ceJ't':d <'I'OpS due to the ('ut:ting oit or the elltire 
inflol'escenee at ::t point shortly below itl; basp is reported ali :fl'('quently 
O('('U1'1'iug lat-N' ill the scaliOIl when tllP /Ll'asshoPIll'I'S al'e largely IlIatUI'C 
and when this ])Ol'tion of the phlnt possibly is the mORt Iltt1:l\d ive 1'l'om 
1'11(' standpoint o:f ,\'ater content. 

No Htah'uH'nt ill tllis (I('scription or OIl(' ty]!(' of gl'HHshoppcl' f(lt~(lillg 
hn:; l)(,(>ll intclldcd to minimize the destl'udin'Il('ss of: grnsshoppl·\.'S, 
III tlw al'ea wlwl'e tll(l oosel'Yntiom; we)'c made gl'nsHhoPJ)(~)' injul'Y far 
ex('('cclec1 t'l'iekctinjUl'Y. (tl'asshoppcl' illjul'.\' of l1w type. jnst c1e
f;eribed was found un sOllie of the native grasses in thl' lU'(·a.. (l>qwcially 
till' bltll\gl'nSSl'H and bl'mlll's, "'hol"l' I('aill'ss sh'lllf; alld wllole lwads 
marked them as ltnvillg bp(lll illjul'Nl by grasshoppers and not by 
cl'it:kcts, 

PREDACEOUS HABI'I'~ OF THE CRICKET 

,Probahly Th(ll1lns (7), in IRi2, first l'epOl't(l(1 the MOI'IIlOIl el'il!kl't 
as n pl'('(laiol', He (lesel'ib(ld j'hl' inS(ll't" as sl'izing t:iendns ill sngl'- III 
1)1'11811 and. d('\'otll'illg thelll. 'I'll/' fnet that ol'cnl"iollally a tl'ieket has 
!lPl'U :;('('1I {'('('ding 011 II grasshuPIWl' hns c\'id('l\( 1.v given rise· to the 
J'ntlll'1' wi(]t':;pl'('ncl belief thnt ,MOI'IlHlII l'l'iekets (lJ'i\'(' gTlll"s/to]lpers 
IIU( of l'OIlll' )':lIlQ:(1 HI'I':tS, Tit!' ,\Tikl' h:1s ~Pl'1I Uip inf;pcts i:ou'dher in 
hoth COLU])llJ':Lhl~' and nl',\' UlH'qUttl llUllllJl~I'S, ,dth l1ll sign elr :tnlag
ollism hrt W('('1l thel11, In Humboldt COllllty, X(·y .. .IJlll1lilel's of adult 
iI[()J'1UOIl ('ricln'!s Wl'n~ obs(')'vp([ pating snittll lilack aphid::; thickly 
l'I t1stPI'l'([ till the folingl' of snp:PlJl'llsh. J>o:,::;ibl,r tlll' t:l,tok(·ts w(,re 
1lI('J'ply insling the }jol1l'y(kw ('XUd(ld b)' tlll' aphids; at least, it- '!cenwd 
thai till' l'rickPb wo1'(, llOt ddibl'l'atl'ly J(·etiing 011 the :tpbiCls, bllt that 
in IJilin~ and ta:::ting tIll' It'aY('s or tlw Hugl'hl'lll"1t t11l'~' werc ('olls11tning 
n fl'\\, npliick 

Thp dnta collpdl'tl 011 ill(' food hnhits of t lw )101'111011 ('rid'l't dl'l1lon
Htl'ate b(,YOJHI qllPs( ion tll:It tlll' inspd is a genel'nl plant 1'('('([('1', with 
:t stl'Ong tl'II(\('II(,,\' tOl\'al'd elulIlibalislIl. chidl.\' wI 1(> J'(' :incapneitatt'd 
indiYi~1tl:tlH HI'(' (YJ)(·(,I'lll'(1. lIml a It-I':-ie)' (endl'Ill'y toward pl'l'ying' on 
(ltlWI' Jnsed SP('(~l('S, til 

METHODS OF GAGINC CRICKET INJl'RY TO RANGE 

VEGETATJOl\ 


Cl'i('ht ill.illl'~' to t:ultiYatpd l'1'OPS if; l'elati\'<,ly ensy to determine 
HlId expl'(,HH :IS H weight OJ' 1l1011l'tal'Y loss. hp('HIISP each ('I'OP consists 
of plants of ()II(, speeips, lwight, lIl1d dellsity, 'Yith range yegdat:ion 
the ]llnl1t <'o\'t)ris Illndi' lip of man.\' sJwuies and classes, 1L'Om p;l'tlsses, 
w('cds, ali(I Hhl'uUS to JOI'('st (;)'('(,8, HOllll' of g:l'eat nnd 80Hlt' of little 01' 
llO "lllne as :fol'nge, Obviously. qllnlitativ(' as wdl as quantitative 
lfwtllOc1s of clHlllngt' HllI'Vt',\' must: 1)(' cmplo)'Nl. 

During tIll' field season of 193H, ~fl permanent observational plots 
one-tenth nen' in S1Z!' -wen' Htakc<1 out in l\Iol'mol1 cr.ickct areas in east
ern On~gon, 801l(:he1'11 Idaho, and 1l0rtheast:P)'n Nevada, The plots 
wcrt' square, nnl'enced, and Jocatl'd oither wherc crickct feeding was 
ftlreac1y proceeding or where n cricket band was thought likely to 
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pass, Another £nctor taken into consideration in selecting the per
manent plots was the effect 01 grazing by livestoek upon the determina
tion of cricket. iujur,r to vegetation, 'Where possible, the plots were 
on land fellced agaillst cattle, on right~-of-",ay, or 011 llational-:fol'est 
Janel. 

In each plot 10 or n!ore plants o£ [Lhout as lI1any differcnt spccies 
were nmrked with metal stakes and labels, The plots w('re visited at 
intervals of about 10 ch\ys, llnd l'ceords on the following werc kept 
for eHch staked plnnt: Date of obselTatioJl, height of plant, stage 
of clc'velopment percclltagC'-volunll\ injury to the cntire plant and to 
the inflorcscence, damage incl'cnse since the last obsel'vation, lIew 
growth Sill(,l' the lHst obs(>lTation~ and llumuprs of cI'ickets and grass
hoppers pel' !::iquIU'(' yurd, Kot('s \\'e/'(~ made on c1amnge to all vcgeta
tion in the plot, whether by crickpb:;, livestock, rodents~ or othe1' insects, 
In ROllle plots a eompletl' j)hotogl'ltph ic 1'('corCl was kl'pt of the gl'()\\'th 
of stak('cl plants aml of l'l'ieket illj ury to them, 

During tl1(' field senson of 1()3U olmcl'vatiOlls were made on t11(' plots 
utiliz(><l in lnas and Ol) (jIll' .lWW plot, but yisits to tlwJl'l were spac('d at 
ShOl'tel' in!l'l'\'als, Spot oiJsprYatiolls \\'1'I'P largely replaced by whILt 
was felt [0 lll' II lwUt'1' way of (lPtpl'lllininp: \'l'ieket feN/ing, This was 
to run a, tl'ansect of 10 poillt-obsPl'vation plots through a cl'ickct-dam
agpel portion of 11. singlp \'('gptatioll type, eneh {rr these plots to be 100 
squ:tl'l' feet ill arpa, Crickl't fpl'di np: was llluch ('nsie]' to determine 
fol' n SOPil'S of Silla II plot s thall fOl' n si np:le t('nth-Hcl'e plot. The pTll'nse 
"vcg:ptation t,"lW" is 11('I'P IISt'(i in It I'Hllgt'-mnnnp:ement sellse, For uSe 
in .QTnzillg SIU'\'!,VS tlll' l'nitpd S:atl's FOl'est S:'I'vicl' and uthel' intt'l'
eS[(ll! agl;neil's h'nn~ nclopt('d a gTonp or tPI'lllS "'jtlt l'OI'I'l'spllnding 
11l1l11l'l'als, 18 ill all, (0 clpsiglmtl' till' Yl1l'iollS p:Plwl'al kinds of vegetll
ti(ln,~ Fo1' l'XHlllp!t\ t."pl' 1 Oil II gI'IlZi11g--SlIl'V(,Y map ill(li('(tt('s p:l'IlSS
land., type 4~ ~ng('lJl'lIsh lalld, and so fOI'th, Tl)('se types are l'ecognizl'd 
by pllYBi('td nsp<'et, It i:-i cllstolllHry to illdi('ate tllt' :2 or ;~ most im
portant. plant sl)('cit,,, 1)J'psPllt in the type .in OI'<1N' of their domil1ltnee, 

III the l'unning of tl.'tLJlSPct~ sit('~~ WPl'p ChOHl'1l within the bOl1lHlli.l'ies 
o"f a ngctatioll t)'lH' I:'() that til!' plant (,0\,('1' ('ould be ellfll'llctel'izpc1 by
nil' lise of a l'pgullll' typt· 1111 III1)(,1' :tn<l fl list of thp tlu'l'<.' dominant 
!;Iwc:iel:', Tr:tllSl'cb ,WH' l'Ull ill till' followillg' Jltalll1Cl' : An initial plot 
Wa:' laid out by dl+"illg a 11ll'tal stah illto 11lP 12'1'0\1]1<1 and l1llLddllg a 
('irde. tll'Olmd it with n spikp attadlPd to tlH' stake by a ('ol'd fi,G5 feet 
IOllg', TIll' :U'Ptl e/l('lo~l'd ill lhi); c:il'l:lc wmi ('x:11'1I." 100 l:'q1l1U'P fpPi, A 
distant objl'('t. was thell sigh(pd ill a. PClt'dl'd dil'('ction, fUHI til(' second 
plot· lo('at(,cl b)' pacinp: 1 chain «l(j fpl'l) toward th(' ehoBell ohjl'd and 
again clt'i\'illg' till' metal stak(· an(l c1pl-'cl'ibing the circle, This Pl'()_ 
CP([UI'P was l'ejH'll.tp(llIntil]O plots hncl bN~1l IOC'Htl'cl. 

III lJoth the ]ll'l'mallPnt plot!' :tIld the tl'anReets Cl'icl(('t' f('pdillg cou1d 
be (\ptel'lllinNl ill tel'ms oJ loss ill sPl1sona/ fOl'agc production and loss 
in total dl'Y \\"(·ight of 1H'l'bnge, The bv') llH'thoc1s of determinati.on, 
togethel' with n. c\pscl'iptioll of tlwways in ,\'hiclL tlwy WP1'e n.dupte<l 
i'Ol'lI~C' ill t1)('1al'gP plots and tIl(' ]loini-obserntf ion plots, a 1'(' dl'!::ieribed 
ill the sll(,(,(;'pcling S('ctiOll, 

GrNI",'glJ ~nt.\'n;s 1.'0 U i":Wl' f)1::ItVJ(~I':' t.s·I·r>:J:- .. \(H~X(·r H.\xol·: ~I·HVI'~Y C().\I;\Il'I'TI~J~. IXR'l'ltUr.. 
'1'[()~~S 'IH)1t H.\XGl~ :-;t·H\"'!\,S• .:\s ]t'OJLlIUJ.\""'j) It'" '1.'Ilg rX'l'l~H ...\n).;s('Y H.\XnI~ SlOUY,·!y ('O.M.MJ""l'gg 
~\Nt) ..\n(JI'~I·l~n BY ~rILH WFS"$UX Jt.AXGI': SlrJl\'J':\' POSF·J~ltI':~l·I':. ,\J'HIIA 2,1, lOa'i. an PH. 100.7. 
[Pro(·p~~Nl.l 

http:determinati.on
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DETEH,MINATIOK OF MORMON CHlCKET FEEDING lX TERMS OF Loss IN 

SEASONAL FORAGE PRODUCTION 

Field observations all the feedtng habits of JUOl:mOJl crickets during 
the sprhlg of 1938 indicated that h1jur'y to plants was of a purely 
mechanical nature, resulting in the actual removal or portions of the 
plant tissue, and that, in general, it commenced at the peripheries, 
lea,f tips, or inftorescences ancl proceeded toward the centers or lowest 
abovG-ground portions of the plants. The resemblance or at least 
the more severe cricket il1j my to the results of grazing suggested that 
perhaps methods all'eady developed for estimating fomge production 
and its consumption by livestock might be oJ sel:vice in the present 
lnstance. The JHlrpose of the following dlscussion is to show how 
the range survey lHay be useful as a means of roughl\' and rapidly 
estimating cricket damage to J:orage. . 

"Forage" as a ral1ge-l1JalwgellleJit term is considered to he t1Hlt por
tion of the vegetation which is available to, and usable by, liycstock. 
"Grazing capacity" (the nWXiJllllllL lHlmiJer of livestock -which any 
rnnge unit will support each season over a period of years wi thout 
injury to the range and othel' rclatetlland U::i(\S and ::icn'ict's) is ob
viOllSly dependent on the available forage. 

The range survey inclLlc1es the determination of tllCgrnzing capaci
ties of vegetation types. It l'eqllircs the listing of aU fomge sp('cies 
present within it type and their respective percentages of the plant 
composition, as well as e::3timation of the density of the type. These 
are the ollly data coJlected in the field -with respect to vegetation. 

To c0ll11H1te tlw available fomge Jor the type, tlle percentage C0111

positions of the plant species are multiplied by thell' respective proper
usc factors and the products added. This sum is then multiplied by 
the dellsity estimate. The "proper-usc :factor" of a plant species is 
the percentage oJ the total cnrrent )'eal"s growt}l within reach of live
stock that is consumed when the ranges fU'C pl'oped}' grazed. These, 
:factol's are ftyeragc figmes: determined by tedious observation and 
pxperlJl1ent: and published in tabular 'form for use i)1 rang-€' surveys 
by the United States Forest SelTice, the Division of Grazing of the 
Department of the Interior, awl cooperating Federal and State 
agencies. 

The procedure for compu6ng grazing capacities is not the concern 
of this paper. It is described in a millH'ogl'nphed pamphlet issued 
by t11C Forest Service and other agencies. In this study- it is followed 
only so far as to determine the available forage. The necessary field 
data arc those which would be, collected in nn ordinary range survey 
with the addition oJ estimates of the average perce.nb\ge conSUlnpt:ion 
by Mormon crickets of each major species of forage plant- in the vege
tation type examined. Since ill DIe present instance cricket feeding 
is to be compared with livestock grazing on the sttme area: density Heed 
not enter into the computation. 

Table 1 shows the type of data obtained in field observations and 
their use in computing the loss of forage due to cricket feeding:. 
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~'.ABLE 1.-.iJ[ormon ol'ici.:cl (/amage 10 n lenlh-acre range plot in te/'/1~S of 1·elat.1-ve 
seaaonal Ivrage loss jo'/' cattle and horses {Ind for sheep (lncl goats, Elleo OOltnt-y. 
Nev., 19S8~' 2 

1 p~:'-:::r-'I ~~~,-\pr~~r.il,l~~;-~I' ~~~-~ Herb- !Forago II'ForUgO 
ccnt- usc "1- use I,,'uil·.. _ I' age lIen for Ipft for 

Forage species present IIgo fuetor I~i;1~\0IfaClo.r 1abl!) lo ' s~~~p-. lal:c!l : cattle sheop 

I 
I'. 

com- (ClIttlC t"ttle (sheep I sheep I tion [' .hy ! lIml lind 
110S[. and and and I l1fld I by Crickets: horses I gouts
lion horses) horses goats} I qgo~t~ crirk- j(2)X(7) i (-1)-(8)1 (6)-(8) 

1(2)X\:J)! !(-JX(o) N. : i 

(1) ,(2) (3) I (.1) (5) i (0) I (7) f (8) ! (9) (10) 

poanevaden'i~ ...._...._•••.•~I--5- -:O-i-'-I.;!--~~;;;---;i-;;I 3.00 !~ 
1)oasecllntla_~"""_~~"._"~""M~M_! [i ·t.1 2.25 i 40' 2.00' (>0 2.50 i______ .. ,. ________ 
OryzapsiswebberL...... ,. .. _,. .. ,,_.! 5 55 ~ 2,;[;: 50 i 2.00 [i): 2.50: .25 _______ .. 
Sftanton hvstriI............. 10 ~'2.()(l ; ~>()! 2.(]() 35 \ :1.00 1••___ •• _1__ • ___•• 

St.iPathurberiulW............. 51 no, 3.001 ,10: 2.00 a5, 1.751 1.25f .25 

PhioIcUlleSCCIl8~..,~~~ .. ~ .. "w ......... (j 10;.50 10" .•.r~ iiI .25 1 ~25l .2.5 
Artellli~iu tricielilala ...... ..... , 40 ' 10: 4.00 I 10: ·1,00 0 0 j 4.00! 4.00 
ChrV8vt.'.amllUS ,'i8ricii}loru~.... ' 2.1 I 10 i 2.50 i 10, 2.00 0 I 0 i 2.00 2.00 

,--~-.----------~---------,---
'1·o(nl..................... 100' .... "... 21.00 ' ........ ; 18.50 ,...... B.OO, 11.75 9.00 


1 Caltle nn<1 horse [orage (aken by crickels=su1\I o[ colulilu 1 minus sum of colu1\In 9=21.00-11:75=9.25. 
. ' . f"rag!' taken by crickets

:Forngc .1\,n.1I1blo to cntll!> nuu horses that wus lllkcn by crlckets= foruge IIvailable to ,,,ttl!> and )Jorses~ 
9.252l.OO-H )Jer~enL 	 Sheep nnd goaL forage tnkcll by crickets=SUill of colu1\In Ii minus sum of column 10= 

_ . . . forage taken b\' crickets
l8.00-9.50=9.00. l' oruge ,watlublr to sheen nnd gouL. thut WIIS lukell by CrlCkC1S-foruge a\'ailabl~ tosheep 

and goals 

=J~~~48.0 Mrecnt. 

~ 'ro George Stewart and S. S.11ntchlu!Is, Int("rUlunntuiu FOfl1st..nnd Hungt' l~.\'pcrilni.'llt Station, Ogden,
Utull, and to W. H. Clluplinc, Division O[ Huuge Hcseurch, United SLnLes Forest Sen'iee, the writer is 
obliged for nrivit'<' with regurd to the form of tiJi$l,ablc 31Vl [or criticism of the description of tile determina· 
tion of sen~onal (orugc·produc~ion los,. 

The percentages of cricket consllmption arc derived £1'0111 ocular 
estimates of the reduction in yoluJ11c of indi\·jdual llUtture plants. 
Estilllates for lL plant specics u re made by multiplying the estimated 
percentage of pltHlts cxhibitjng cricket injury by the average per
celltage consumption of indi \·idual plants. Intensive practice in 
estimating the consumptioll of individual plants is necessary before 
reasonable a,ccurHcy can be achieved. COll1plldsons of injured and 
IIninjured plants of the ~ame stage of deyclopment anel of about the 
same original size llre ])CCCSSHry. Such plants can usually be found 
within a very sma.!l Hrea at the point of obsenation. Estimates may 
also be roughly checked by weighing with a hand scale equal numbers 
of injured .and UII injured plants: and comparing the percentage differ
ence in weights with the percentage consumption estimate .made 
ocularly. Consumption estimates 'were held to the nearest 5 percent. 
Removal of all estimated 1 01'.2 percent of the volume of a plant was 
considered a trace of injury and 'vas not considered in consumption 
calculations. The ocular method hardly permits estimates at smaller 
than 5-percent iuten'als. Proper-use factors vary by intervals of fiYe. 
It is of course convenient to have consumption estimates and propel'
use factors coincide in th is respect. These methods and others, as they 
fire applied to studies of range-grass consumption, have been described 
and compared by Pechallec and Pickford (4.). As no density 
estimates were taken: thefigul'es presented IUC relative values, and, as 
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&tlch. are useful .in ~howing pel'ccntagr losses l'('sultillg h'om cricket
illj my, .. 

Hin('(' cattle and hoJ'!:,(';; (IW'e!' f!'om sheep and goats in the d('grpc to 
\\'hieh tli<,,\' COIlSlIllW n, gin'll plant slwt'ips 1111(/('1' pI'OIH'r rangl' IIlanage
IIwnt. then' an' two Sl,tS of Ill'opeJ'-IIS(' flldo!'s, The !'('lati\,(' nlllolilltH 
(If fm'ag\' H\'ailabl(, to tlwst! two class('s of lin-sloek \11\(\(>1' proper 
grazing ha\'(1 IW{'1! fOlllld by 11ll1ltiplying th{, 1)('I,{,l'lltng(' ('0111positions 
of tlw Y:L!'iutls plants by theil' n'slwctin' PI'OIWI'-tlS(' i'adol's. The 
Iota Is of ('OlIIlIIIlS 4: and G a 1'(' tll(l:-;p relati\'(' alllOllllls. The com
pat.'alin' :tttlOltllt of h{'I'Ll:Ig{' takl'1I h.\' ~IOrJllOll (,!'i('kl,ts is til(' total of 
('011111111 H. til" figlln·s of whil,lt \\'en' oiltaillt'd Il,r 1111111 iplyillg the 
Pt'J'c'{· lIhll·({'s l,f ('ottlpo:-;itioll of tlH' plallt slwt'il's \)." tin> l'(·spc{·ti\·(\ 
jJll!'('l'lItngl' or l'Ollstllllptioll. 

Tlrp il II IOU Il Is II I' ft)l'agt' l'!'llllli II i Ilg fur Ii \'(·,.:to('k aofu·!' ~ [ormoll (' !'id·;:(,( 
fp(,clillg 111'(1 til(' totals of ('Ollllllll;': !l Hlld 10. \\'llil'll )\'('1'(' oiJtailll'd h)· 
SlIiJ(l'Ill'tillg tll(' w!'i!!llll'd el'i(,/,p( ('OIHllllptiull (';.:(illlat(';.: of ('Ollllllll l) 

fmlll (hl' li!!III'('S 01' ('()llllllll!-> ., alld O. Tlw dill\'I'I'II('(, 1)('(1\'('1'11 tIl(' 
tll1lOllJlt of l'ol'a!!1' 1'('I!laillillg fOl' lin'stw'k aUll tht' lo(al fOl':tW' Ol'i!!ill 
ally nrHilnlJll' j" th(· HlllOltlit or fOI';}g!' (.;t(('Jl by tlt(l ('I'i<"l,('I;.:. Tltp 
tH' n '('lltng(' of rOI'ag'i' dl';';( !'oyl'd hy ('I';('k('(;.; i" ('ollljln[{·<l I)," di\'idillg 
tll(' cl'iekl't l'tlll:-1I III pi iOIl I)y till' lotal fOl'agl', Th(';,<, nl'(' -t.'- Jll' 1'('('11 I 
fo!' ('nlti(' ;111<1 hol's('s ;}1l(1 .'K,(i IH'I'('(,II( 1'01' "IH'p\! allcl. goat". TIll' 
jJl'Oppl'-tlSl' fadol's of th(' labl" \\"PI'(, [nkl'lI fl'olll PI'Oppl' {'s(' Fat'IOl' 
T.lbl('. .\'('\·adn .i)i:--tl'id .\'0. 1. appl'ol'l'd t(,lltntil'ply hy (lit' {'nitc'(l 
Stlltl'S Fun·...;t :-;('I'\'i(,(, nlld n(IH'1' ag('lIl'il';-' n( H('llo. ;\l'\".. ill S('ptl'llrl)('j' 
1!J;1". 

TIll' (Pllt-IH1CI'P plot for ",IiiI'll tltl' figlll'p:-- or talJll' 1 an' gin,n wa;.: 
(';.:{nbli:-:hpd :rboll! :l:j lIIill''' !lol·th\\,(,:,t of 1~lko OIl tIll' :-;(('\\'al't :'Hlldl. 
ElI\tJ ('011 Il ly. X(·\".. .JuIl(' Ii. l!";l~, Till' \"pg('tn(ioJl Iypl' \\,;1:-; :-:Ill'tlb 
with .lrt, lIii,~;t{ irid, Ititl/ll and ('/II!/.,()l/UIIJIJI/{.'{ l'i.w'irliJlo/'i/x tIll' !lollli 
lIan[ "p(,l'ip;-.. ~rOI'lll()1l I'l'i('''!'\'' :11'(' b(llil'\'('r/ III Ila\'(' IWPII ('olltinIlUII"I)' 
IH'l':--p II I ill tIll' plD\ fl'!)1l1 ,111111' l (0 ~(. at ll\"pl'agl' ('OIH'l'IItI'atioll:-; or 
alHlII! Ii,,!, IH'I' .~qll:t'·1' :\'1:1'11. 

Thl' (.... till);ll!' or .\[01'111011 ('I'll'kl'( dalll:!!!p t') forn!!!' plants dl'l'in'd 
by t.hl' t'('('olJnai:--,.nlwl'·:--IIIT('Y IIIPtilOd do(':-; 1101 PI'P"l'lI[ tIl(' ('lItil'(' pil'l 11 l'l' 
or (Ill' dl'~trl/!'lioll Itl t!Jp lolal !l('I'h;r!!1' 011;) I'HIl!!.'!' lillit. It {'ails in 11m 
I'(':->! )('('I~. Vi I''-t. da III IIgl' to 1l01l fo,'ugt' spl'('il'~. ~\' hil'lt lll'l'aSiOIl;) II y mil kl' 
lip a \'('1'", l:u'.!!.'P propol'lioll of til!' plalll dl'lIsity. i:-; not "howll by tld:-; •

1Ill'l'llOd. :-;1'{'OIHI. l'OIl"lilli/ltiO)l 1,.\' ('I'i(,kl'ts <,xl'p('dillg tIl!' PI'OIH'I'-II:-;P 
fliPlol' fol' li\'(".;(w·k;:-; 1101 !,(lfI(,(,It'd ill tltt' [lPI'('PII.(Hgl' of fOl'agl' d('~t rllc
tioll. .I!O\\·P\·('I'. rOt, I lIt' ptll'PO"t' of ('\'aIIlHt;lIl1: el'i('lwt danla!!l' to li\'(· 
stock foj'a!!1' tlris 111<1.\' 1)J'0\'1- a fail'l" l'pli:llJh, unclll;<(>fllllipl(lllwt\wd. 

TIH' Illl'tilod jll!-'t <it's(Tilwd \\'a:, I.i,,<'d witl}out 111Odif1<-al illll ill tlrl' l':l::-l' 
of tlIP IH'I.'IlHlIll'llt Il'nll1-:I('I'(1 plot:-. I':ll'h plot Iwillg U'(':ltl'd :1:-; a lal',!!:p 
unit. 'I'll(' ('~LiJllati()1l of (,()Iblllllpt'ioll of :->p:1:-:on:ll f!lI'agl' [ll'Odll('tioll 
on :1 lIl-plot (ntll!'p(,( )'pqllil'l,d sppl'ial llJP{ltll(/:-; of gatllPl'illg dnla nlld 
or (,,,h-lIl:1tiOIl. .\ :-;nlllpll' :-:lrl'l't of lipId dain frOJll :I ll'llll"p('t j,.; SlIO\\,11 
ill (a/)I(':!. 'flIP 1H'IT!'lIi:rgp ('Olllpn;.;itioll fllld l';,UIIIHtl'd P('l'('('niHg!' 
('OI1l:'Ul1lptiOIl III'P l'('c'ol'cl('(l fo)' (':I('h :-;I){'l'i('~ in ('11('11 plot of t111' tJ'aIl:-:t'{-t. 
III IWl'fol'ming tl!('l'ait-ula(iollio (/('(Pl'lllilll'ill(' H';I:-;ollal fOl'agp-})L'Odll(" 
tioll 10::':-;. tit!' H\'('ragt' p(~n'<'lItn,!!(I:-; or ('()I1IJlo:-,itiol1 alld ('on:-;ulllptioll 1'01' 

the 10 plot:; W('!'P IISp!l. It was fplt that ;l\'PI'agp;; ('ollld 1)(' lI~l'd, ~ifl('(' 
(':tell tl'tl/l;':P('t wn~ l'ol'lillPd (0 it :-;illgl(, \'l'!!ptatioll Iyp\'. and. ill nlo~lt 
(':1:-:('8. (0 \'('gptatiol\ of l'atlll'l' 1Il1ifol'l\l (/l'l1sitT, 
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DI,TE/UlINATlOX OF MOBMON CruCKET FEED/XI; JX TERMS OF Loss "', 

To'rAL DHY \"lEIGIlT oFHEHBAGE 


C!'rtain ~hor't<-Olllillp:s of til(' I1Ipth()(l of lliensurillg sl'lIsOllal forage
production /oss~'::;, d('s\'l'ilwd .in the pl'('cNLing :-:CCtiOIl, lUt\'t> been enu
mctai<,d, Chi('I' flIlIOJlP: !la'lll wpn' til(' fact;.; that illjlll',\- to :-;p('('il's 
lta,Ylng' propel'-tlse rael Ol'~ 0 I' r.CI'O and that thC' YOIIlIllC 0 r lu'rlmp:c. 
remaiuinp: attN' \lI'O\l('l' llS(' do not Jip:ut'{, in HI(' <:aklt[ation~, On t1v,:, 
other hand, t'/I(' ad\'all(a,!!l's of being' alJ[p 10 (/t't(,l.'Inill(' MOl'mon cl'iekC't 
dC'stl'lIetion or that pOl'tioll ()f til(' total fOl'a,!!(' which would he ('011

HlIlI!'d lLlHll'l' propel' gL'ar.ing c(lnditions a" distillc.:t :from inj\ll'y fo 
total. JH'r\>H,!!l' IW,\'l' iJf'PIl poillt('d (JIll. Thl' 1H'('d \nt;; /'C'lt dL1l'ill/!' lO:3H. 
h()WP'-('I', 1'01' SOIlW nl('tlll" 01' dl't(' I'll Ii IIi Ill!' I'api<lly ill til(' field the HmO\lII( 
of l'1'iek('( dalllag<' to tilt' totnl plallt C'O\'('I' Oil a gin'll area in as 1\('ad,\' 
a (lllalltitat iI'\' IllHlllll'I' 1I~ pos:-ilJll', SllC'h 11 dd('I'lllill;lt ion may llot hl' 
([1JiH':'o y:tlllll!Jh, 10 Ill<' 1':lIlcllPr:\" a i'ol'agf' lo"s l'~t illiale, but: it IH'O\-id.(,s 
bll~il' data Oil ACOl'Il1011 ('I'j('kpt food h:Jirils, alld ilia y fUl'Ilish til(' (wi
d(,lle(' IlP!'dpd to ~h(l\\, \\'hetIH'I' .'l() I'll 1011 ('I'i(,kl'( f('('di'li/! (,;In be il faetol' 
or illl]lOrIHIH'l' ill ill 11 1H'lwi ng' (,\):lllgl'!-o ill ]l11l1l1 c'ollljlo;;itlon, dem;it,\': or, 
illdin·(,th', soil ('I'O:;iOIl, 

1'\)<, lli('tilO<l ",hid!. n./'I(,I' SCUll!' ('ollsidl'r:ltioll, "Pl'llled most ~ui(ahl(' 
for till' plll'}lIlSl'S oj' :I lipid ;';llI'W,\' \\':1:' that of "weight e~timn(e," It 
hns bl'l'lI c/('sedl!l'd Ily j'p('hallt'(' alld Pickford (.J), This paper COIlJ' 
1)[II'(,S tli(' :-:f1Il:ln'·/'ool-d('11Sity 1l1l'lhor/ with tl](' ",eight e"liJll:tI('~ :Inc! 
dpnIOIISII':lIt's ('Ollyil1l'ill!,d,Y j hal till' Iatl(~I' i" l111ll'P aCCllI:nlc, Pl'rllnps 
til(' /!'I'PlItP:,( nd.,·tlllt':lg'l' of til(' \\,pig"hl-psi illwtl' 1l1Nho(/ is thnt forag('
produdioll pstillla/ps arl' :,ulJjeet (0 dl('('killg-1J," Jlll'alls of n hflll(1 seall', 

Thl' wl'iglit-('stilll:tll' llll,thod i:- adap(ahle 10 (hp poin(-oh:'Pl'\'ntinl1
plot (s<jll:ll'C'-foo( <Il'll;.;it.") "',rst('lll of l'all;,!l' SIIIT<'Y, III til!' 1l1'('S(,llt 
work .it \\':l!" 1/;;('<1 in IlInking' fh,ld tl':1II:'('('(S of 10 point-oh!"l'ITalion plot" 
('at'h and 1'01' [Pllth-:\('I'l' plot:', :o'il1('t, \[\(' (l'I'lllS "plalll \wight" aml 
"plullt YOlllI1W" tll'P IJI'(lin:u'il,\'u:-:l'd ;lltpl'l'ltall/!'l'ably ill I'P('ollllnissan('p
SUIT('," ",ol'k, OCIllaI' ('stilllat<'s or PPI'('PIIi'tlg(' (,OIlSlIlllptioll ai'\, tilP "allH', 
w1wtill'l' wpi!!llt 01' \'nllln\(' is \ll'ing ('ol1sidl'n'(1. 

'I'll(' llH'th()cI cOllsists of listilll!,'all thl' plant spl'cips 011 a gi\'PIl :11'(':\ 

:uHln'('(Jl'dill/!' tlJ(' total In,iglt( of tIl(' plnnl!" (If pa('ll :-:Un'i!'", 1<'01' tllP 
ll\lI'POH~" 01' this SlIn'l',\', \\'l'i!!hl. (·;;tilllat~'s \\'('I'P Illad<' to the ]lC':1I'Pst 

,i ',,'all)S, A :-Illall hnll<l !"l'all' (':t1ibl'au'c/ :It IIJ-I.),'l':l1ll il1ll'lTal:- lip 10 ~,j!1 
gl~lIl1;; was (,HITipd at all tinll';; \\'1)('11 \n~ight p;.;lil1lall's \I'(,I'l' \)l'in,!! lllaliC', 
llllrlll!.!; tl\l' I rnillin,!! 1)(,l'i()d~ ;t1l thl' plants of II spp('i('!" 01\ a lOO-H\UHI'P
fOOl a\'p:L \1'('1'(' Jl'l'qIIPllth' c1ippp(l at: IlTCHll1d 1(','('1 alld wl'ig-llC'd in 
~o, 10 pap!'1' !"Heks, ]i';l(,llity ill a('l'urnr('ly ('stil1wtillg t!tp weight: of 
ltl'rlrag<' in a :-LUilll pLot, C'V('1l aft!'l' .•HOl'llIOIl l'l'iekc,t (Ol' gntr.ing) C()I1-

Slllllptiull has O('cllLTPCl III vHI'jOll;; (/C'gT(,C':o: is gailll'd with surprising 
1'1)('('(1. 

It\ra~ ll('('eHs:u'y, b!'sideH liHting all the plant ;.;p('('ies aud their totaL 
w('ig'hts, to record tile p('l'eellta,!!l' ('on;.slllllptiOIl hy )[OI'1110n ('I'ic:k('t:-; of 
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each species. In order to determine the actnallo~~ in grams of herbage 
on a. given aren, clue to cricket feNling. the, weight of herba/!e present 
before feeding c01llmenced must be cak:lllatec1, Tlw 'follo\\"illg eqnu
tion is found in the paper by Pechanee and Pickford (J~ p, 90,!) : 

',eight herbag"(' l'(,l11ainill(! y 100 yield on the aren jf herbage 
lOO-i>ercenTage-'utilizntioI1 by \\;eight= wns Ill1gruzed 

,,"'ith the data, collected in the field and the cilknlnted weight of herbage 
originally present' on t1 plot. t]l£' :,!THms of herbn,ge, 1111d. of COt.\l'!:'C, the 
vercentage of the total weig11t taken by ~rol'lnon ceicketf3. can be 
cnkulntec1. 

Because of. the yariaUon ill tile green 'Weight \)f plants during the 
season. it was thought aclvisnbl(' to put the work on a dry-weight basis. 
For this reason. a sample of e:lch sl)('(:ie:-: (exccec1ing200 grams 'wherever
possible) WliS clipped alld placed in a snck and the green weight; date~ 
alld locality ,YeLt' 1'ecol'(1e(l. Such geeen-weight samples were taken 
w}H'I'('\"(,I'\\"cight estilllnte:-; wen' made in ne\\- localities: and they were 
takell at ~-\Y('ek intl'I'\"als thwlIghout, the s('nSOIl wlwl'c weight estimates 
ill Oil(' loeality were jwillg' l'eppatNl. B)- tIt(' end of the season all the 
sall1plp:-; \\"e1'(, tllOl'OlIghly nil'-dl'ip([ nnd \\"('re nf!"nin 'weighed. The dry 
w('ight diyidt'd hy till' gl'('('ll \\"('ight gaY(' 11 faetol- which ,yas lIsed in 
('ol)\-l'rtillg all tlll' grpl'1l \\'pi/!ht~ 1'('('ol'(led on ii('ld-datn. sheets to dry 
\\'('i!!'hts. 

III (,:'timat-ing the green ,,-pight of hCl'bngp in the tenth-aerp l)lots. 
it \\":t:-. [oll11d lle('('sSal'~- to c1iyj(il' til(' la1'g(' plot illto smaller ones. This 
was done by means or a eOI'd 1 ('hain IOllg ,\-jtll:t Hpike at e:tch ('net Two 
"lIeh d(,yices We1'C usP(l i 11 <Ii \'idillg tIll' plot ill to Iive' or mOL'e snhd i\. is ions 
of n lllOL'(, sntisfflC'tol'Y size' :for tll(> 1'1Il'j)()!:'(' of weight estimates. The 
weights oi: tIll' snnw species in all tht' subdi\-isiollS W('I\' nc1tlrd to gi\-p a 
total plot ,,-('ight. C(lllSlllllptiOll ('stimates \\'(>1'e made for the plot a:, a 
\\'holp. 

'flip final estimatr:, oJ }lPl'C'0ntnp.'(' COIlSlllllptioll \\'e1'e made tow:lrd 
thl' (,lid of the sea:-;on; that .is. lw!\w('n .Juh· 20 and Augl1~t 15, Br 
thi" timp tlHlIl," plnill" \\'('L'(, showing \-olllm("lo~:-;e!:' clur to nn'ent~ Ot1H:1' 
tha 11 (,I'i('kl't:-, For tIl i~ 1'(':l!:'OIl a dist i nClion 1vas made hCb\"ecn total 
COll:'lllllptioll (i, ('.. that hy all Hp.-t'llb) and ('OIl:;lIl1ljHiOll by ~[ol'moll 
('I'iekptc:. SO[l'S Oil both hall bl'('I1111:l<i.l' C'onti11 lIouHh- (h"'illg' "tIl(' seaEOll, 

Tahlt' ;3 s!tO\\'" how ]lInt dnbl \\"PI'(, Hl'l'allp.-ecl ill O\"el('I' to cnl<-l1l:lte the 
pl'rcPlltagl' c!J'.r-\\"('iglt( 1o,,:, <lll(' to ~[(ll'Jn()11 cricket :fl'Nling'. TIl(' YaItH's 
in COl\ltllll (j \\"('1'(' eall,tJiat('(l fl'ol1l til(' p;:til1l:ltl'<1 per('elltagp:-, oj' COI1
:m.mptioll of all ngl'Il(!-', 1~h(' 1)('I'(,(,llt~grs of ('oll,,"mptioll by ~10rtnOll 
el'lckei:-: wprp tlll'll lls('(l III cajntlatlng thl' grnll)" of ell'y herbap:(> 
eptllO\'l'c1, 

• 
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TAlIL~; 3.-J [0 1'111 011. cricket. /1l1maf/C to (b /'&l1th-acre 1'I1IIf/e plot in ter/l!S of loss 
'in tZry lceif/lI t of herbage 1 

[('lot No.lIl-2. T_ocatioll: lI[Ollutain Cit~', N(',·, Date: i~2$-3\) Vegetation Type: !'crennial l\'ecUs] 

COII\'~r· 
sion 

'Itoragl~ sJ)<"ci('s o('("urrinf! Inclor
. in the plot grc('n 

w~ighL 
to dry'
weight 

(I) is) 
-_................. -... --- ---___i_____ 


amm.! I Ura Ill·' P(lrcenl 'Perrent ~ Orum! Gram.,
AgrQfJprcm s/liell/um 1,230 I !l.iA 7.51 II 1,01;·1 () O.S<XlllrOIll'(.~ Cllrillatll.! '1' n 10: 
Bromu,~ trdor" III . __ 20fi T T 21).1 i T 

o 
ElywlI., calltllIlSII/U' 2·10 l~~J flO.m II 300 ' ()
Pesl UC,I Ielohoeusi. lin 1•• 0(1 II 117 {)II. 
•\Jelie" "UI&0811 _ T 'I () II 'I' oPOlLSI'P -_,",. ;1,'i(J 211.\12 T 520 TSltalllOIl hU,,/riL._ 1-10 Hi. Iii T W, T
Slipa IciteT'llll11li . 70 ,;:\ 51i.55 T 122 TJI chill,," lallulo.,a . ,., T n 60 : U
rtg"!rri./IJfUxtlrifMlrL T T II II T IJAra·Jr.tsp ___ ... 'I' 'J' 1I1.1K1 lO.m T 'J'
• Isler Itl(c'l1Ithelllifoliu" :In I.; II n 15Haum morMZII day/til/III 4.~!J(1 a.HI ·1 •• un :ltl.IXI (i,UJ2
Crfpi.1t l1cnmilltltu Ill, 1:i.!III J:;.l~l 12,
lCrio{IOII/f /II "Ullt/foilil .• (HII a:l~ T T T .5~3:~"
ErtOgOll11l11 profirerum. 'itl ~·i\ T II 5:) o • ivJUayophV(llllr Ilif(lI.<Illll 'j' T II (\ T II
Oer(lnium f;$(,Olii.'!simlltl· ·1[';; ltiH T n JtiH oJ /(filiI/thelia 11 nil/ora tlT:i .i:}' •. 111 T 5Uti
LUllpul1l lIorjl)ltIH/'1 ~.i t~.... 1i.·I.i f..m Ii:! :JLupi1lU8 C(lIlt/Utll" 1tflt~1 lo·mt 4!!. ·1.; 5. un ~~~'lU 1"
.I/frlfnsill Ioliosu (I T (J II or 

~, 

Sararretiu b,ell',r; ,;i II n 
II 
(J

Phlox: slun~b/lryi 
,i 

T '1' 'J' 'I' 'J'
PolVuo1lul1/. dOllginsil 4U.i :!;-U II () 2j(J n • ()iT;"
Senecio in/rgeffiwIIS . T T '1' T 'J'
('nknowJllllllbl'IIiI,'r 'I' T. ,I'T T 'I'
Viola IwJlaUii __ . " T {} II 'I' II
Wye/liill ulllflfex:iraulis _. 1.:iti.1 a.",,,, 1\).2:1 T ,2.... 'I'
.lrltmWu UlUlfl/lulorlr., .. Hili ;1:1 II II ()33
('/lrY8o/""fl/lI/'•• ";sr/tlillom.. ;1,.,·111 I. "7;j II II I,S73 ()
.!:;Yl1lfl/lOricufflQ,' roluwli(o/i/f,' ::l·I,~1 2;l') ;i-UO ii.IHI 24·1 12 

'1'otal J[I. [~jO 1.957 

_tTJry wl'i~llI' of pl0,t..'!,·rIlfij!,· fnk(>ll hy ('rickl't~ =12.5!1 p['re"'nl oC dry w('/j!ht 01 plot lWrllag,' Ink,'n 
('ulculntNI dry w('i!(hl 01 Iwrhng',' ori~ill!lJl~' Oll pl()t hr ,·ri(·kl'ls. 

• T=trnr~. 

rJ'hc l1:allsect typr of nUlW~ s1ll'vry wm; partic\llarly 'well adapted to 
the wcight-l'still1ntr method. Data colll'etNl in tilc field werr placed 
011 R fOl'1Il (tabl(' 4), It "'as neCl'~~aT)' to a\'cJ:ngl' pereentage COll
SlUllptioll ('stimatcA, but this wnil done REter converting them into 
gnllllS of 10;-;::5 in dey wright : h('nce~ they wcrc true a vrragcs. Table 
;) shows ho'" data frQI11 the field shrcts were nl't'unged in order to de
termine the' percrntage lO:,;H of plot herbage, TL'lIl1s('('{s '\YCTC ldmost 
exclusivel.\- m~ed in areas where the ollly plant consumption was by 
.Mormon cl'ickets, 'Vhen no distinction ]Ireds to br mn(/r between the 
injury of :i\[ormon crickets nll{l other destructive agents, f;cv\,ral steps 
jn' th~ calelllHtion of herhn!!r loo;s arr sH.ved, . 
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TAIILl~ 4.-lrcigh/"('slilllale Ircms('('/.,~jiclc1 (lala 1 

(:'ltl\lr: [<lnho. Cnllntr: ('lurk. r,Ocnlill': ~Pl'I1Cl·r. Jhtr: 7-1-1-301 
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~'.anLE 5,-,1i"I;erage Marl//(rl/. cricket cl(/.IIW/IC 10 JO [Jlal,~ of .100 '~fll/(/rc fccl c(ICh 
in terms of 10S8 ,in (lry weight of the total current !leU/"s hCl'll!l!Je 1)),0(1'1/0/.1011 " 2 

!~fl~Il('\'r, <'.Iark ('I)UlIl,)', ll.lllho-·'-Il -3ll! 
----'--------~-.---.--.-"",.. . -~ .. '"-.. ,.-

A \~~lrl1~t" " Call'IJlllt('(f . Aw.'rage 
,;:\ \'('rttgl~ f'OlIsump' dry wpjght i dry

Plant Sfl,'ci~s pr~S('lJt rlry (.ion h.}~ of IH'rhrl!!.l': w('ight 
\\'l'i~ht ,\I'mllon (Jri~irtnll)' (nk~n h" 

~rkk('ls pn'~~nt ~rickCt,; 

Gnun&- Ptrcellt (;rfJm.'f (lTIl7113
Agrql'ywtI ~lIIithii x.6 n f'i. f~ \)
"[grQ~ti~ alb" , . , . 16.0 f} 1Ii.O 0 
BrOl/lU8 ~" .4 tJ .,1 I)
flordeum jllbu/.u III 1.7 0 1.7 0
1Ionl(1/.!ll J!OdD~J1l1l 1I.~ I) I!.~ , (J

Pltlm711 pm/til,', on 2 ')' DO,:' 'I'

.lrhillw lanll1rml 
 In.3 T 16.:1 'I' 
('/INti/a "I/(,'I/'I'I/,llnr;" :1.;, ,,",H.fi(j 3r,. a ll2,,~
Chenlipodillllllll/J/1/1l ,'- , 10.0;; oj. 7 ,9
Hpilnbillfll ,'II LIi tJ Lii 0
!0ui,'lftll1Jl S[I T 'I' 'I' 'I'
J leli,wlltll.' rlll/l1//1.' ·~.a (I }...(;

il'a fllilhrri.t ;{ ;{ (I a,3 () 

U 


LWlOS/ltrItlIWl'lI 7\.fi II 'iLfi 
 II
.,.\[(diem)fI ,I(Uiil'tl H. :{ 'l'-!. iB lU; 2 . .1
) (IU/(I/U.' <I(IJ" hIt!) . fir; J~2.2 I"
Ortl,o(JI(111'-' lilli'" :u, T 3.!l 'rPO{Y9Qllum tll'il"ulutl' :l~). \I .;>,3 ,l() 2 3.3
l'ntfJItil/.. '1' 1.0 II 1.0 fJ 
'rflTtU(JC'1l "1 o/jirilUlit :,,,. t; !J5. ·Ii ,~fi. (1 ,),".1
~J'hJllYJ)i ((rnnw S, I 21. G.i l(I••~ -,Q -,/to,·m ..... p :J.!I 0 :!.U !J 

~···__'""'"e_,._.·_ 
.,~-.~-~ -.--~-----

T"l~l 52;,,2 J)lli. (' lIt.5 
--~ - - .."--,-.~ -

: + __.. __ J)~~'. ,\~_~~~~L,:,r.1H·~ha~{· ,t;.:tkllU h;~ (·~t('~l'lS . ~~l·Ut pl~rc·pnt of d,Q" w{»ight (Jf lwrbtl~(~ WkPIl by
<'aIt'uIslef! tlr:,' w\.·i~ht of IwrhlHn~ O1'i):!hl~l\>' Pfl):-'I~lll ('ril'kpl"" 

~'T~tr~l·t". 

MOR;\IO:\, CIUCKET DISTIUBCTfO:\ WITH R£LAT[Q'\ TO THE 
j\lAJOR VEGETATlO:\ REG10NS 

TIH'map (Jig. 1) shoil'i Ilg the di"II'iilntion of the ~IOl'lll()n cl'jeket 
indieatl';; that till' ('l'ickrt:-, are :follnd ill a I'IlJ'i(,ty of "<'getatioll types, 
Si.l1c(lit ::;1I0W5 ollly al'l'n~ whl'l'P ~l()nllOll eridn>ts "'\'1'(' p1'eo;(,111 ill :lP
pl'l'ciabl(· l1\1l1lh(·l'». it del1lO11:"tI:at('>" elt"ll'Iy ('11 0IIgil t1wt tIll'.\' an' ]10t 
('oufinl'd to one or a f(·\\' t-yp('~ of plant ('on'!'. Thi;; map Illusr lw (,OIl1
pal'p([ with Oil(' of t'llp IlJlllll'tlI\'('grtation of t1\(' l'nitc'd Stllt('~. ;;lI('h n~ 
that' of Hhantz amI %Oll ({j). \)('[01'(' tlw aetnal rHt'it'1 y of typPE in "'hide 
cricket::; ocellI' can be appJ'ceiated, 

TIll' nmp of Shnntz Itlld %on "how;; thnt the llol-thNI::lti'I'1) limit of 
::\Iol'll1oU (,t'i('kd distribution lit,!:' in oak-hiekol')' f'ot'l'st and tall grn~R 
pr:dl'ic, Tall grass pl.'ail'i(' ON:llPl(,S a H,lt'['O\\' strip of eas{el'l1 Nor'tll 
Dakotn, and eastCl'1l i-;ollth Dakota. Shott grll:4:-S, or plains grasshnd, is 
n wide jwlt through eastrl'l) Nehrnskn. Colorlldo, "Tyoming, and ~Ioll
tana, east; of the Rocky i\Ionl)tail1~. Except :fot' high mountain areas 
of, yellow pin.e. Douglas: fir:, and ]o~lgepQ1e pine forest, the Mormon 
cnckct range III Colorado, Ncmda. lAall. wester'n Montana. and south
ern Idaho js mostly ill nor'ther.Jl desert shrub. This urea. alsocontttins 
islands of gl'ensr\yood (salt desert shrub) and Pncific grasslaucl 
(bnnchgrass), In "Yashi Ilgton It1ld Orrgon the jnsecis nrc distributed 
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mostly thJ'ou~h Pacific grassland, yello,,' pine'-douglns fir forest, and 
1I00thCl'Il des(~rt slll'uu, 

By rdpl'l'ill~ Hl!ain to fil!ure 1 it can be' secn that most of til{' 1939
40 infestations lie in 1101'thCl'1l descL't shrub and short grass arens, It i~ 
in these areas, ('specially the' formeI', that til(' ~t'('at('st PCollol1tie losses 
dup to M01'mon erickCls oe(:I1I:, Tllp ltot'tbet'll (iei"t't't H11I'ub of Shantz 
alld Zon chamdcl'izes an area hnying. on the ",hol(', it ('001 eli mate 
"with low rainfall (mostly "wcll 11t\(1er :20 in<:he1') and a lWt'mHItl'ntly 
dLT subsoil. 

'1'hc plant which marks th(' dimax \'e'~('tati()n OYCt' nlltch of this 
l'pall\' va:-:t n'giotl is the big sagebl'llsh. AI'lcllli.~ia. tl'ideni({ta, A('('ot'(l
ing 'to "reavet' and Clements (tJ). till' i:iagebl'ltsh eo\'('r as a. tt'lle 
eliillHX (Jetllt's :froIII ('Plltml Utah' and sotithel'll Idaho 10 l';tstpl'l1 
Oregon.nol'titeflstcI'l1 Cnli:fol'nia. and N"P\';tda, It has diHplneed Pa
eifie gl'ilssland and short gt'ass yp~ctati()tl \1\'PI' In,rgc arcas ontsidc 
the CNttr:tl Grcat' Basin, 

Shrllbs fn'qu(\l1tl,\' nssociatp<l with tll(, hig sagehrush al'c H'\'eml 
speei('s of t'alJbitlll'\lsh t CIII'I/NOIb ([lII lOIS ), saltbush C~.u,'ipl(',{'), hOl'se
bl'ltsh (TI'I I'rId/lm i(/), ancl 'hi ltl,t'l'l'lIsit (P1llwltia tridell/at,,), The 
I!l'asses ('ud to 1)(' of the' hunch type: se\'cral species of I>(la and 
Podlu'a are 01(' (lomin:lnt om':" Small cady blooming t1nnltalti at'('
abundant during 1l0l'tlt:l.l sPI,jUgi", 

'The short grass plains ur SitHntz :ltt(l Zon occnpi('s :m area mo~t 
() f ,,,11ich '''e:l\'('r and Ch'llll' 11 is (k;;igllate as fl <'m.ixe'd prail'ip" ('limax
thp lat'l!est ol~ ;11(' grnssland ili"so('int ions in this COll'lltl',\', Th(' latter 
Huthors c01lsider tIl(' !-'bort-grass \'L'gt~(nti()n a Hubl'limax bl'ongitt about 
by O\-CI'I!I'n7.illg, ('('rUtinl)- the l'l'gioll in question is lwt nhmy:o short 
I!I'HSS plnin by nspeet, Extpnsi\'(\ :li"soeiations or '''estet'n "'heaigl'ass 
t A(Jl'OjJ/li'Ol1 NJIliiMi) nllc1 s('\'('ral1-;pecips of 8Iij}{J Itl'(' fOllnd, the Jatter 
oftl'll attaining a l'atitPl' ltnifot'llt lll'ight of! nt least a fept. The trLle. 
1-;hol't I!I'as~e~ ill'P g!'at1l:t 1!1'[li":-- (]jOlt/dOl/it (/I'acilis) and buffalo grnss 
(Hw'!doi: d(((ltyloir/('s). Thpy al'p both wicll'H]lI'(\acl thl'ollghollt tlte. 
;lI'Pa and oftt'll :11'(' til(' (iolllill:ltlt ~lll'l'it's, Thpy el\at'aetel'i7.(' the mixed 
J)t':l.il'ip 01.' :-lito!'t gl':ls~ (Shantz :\11(1 Zon) v('gl'tation bl'ttpl' thall any

• 
ol hPL' SIW{,jps, 

That pari of th(' })a(,ific wassland occtll'l'ing within tIl(' rangl' of the 
j\Iol'111011 tl'ickl'[-thnt is. ill CPlltl',\1 and eastel'll "\Vashillgtoll and 
Ot'C'gon and wpst ('I'n Idaho-.is 01' t\\'o types, aceol'ding to H, IJ, Shantz 
(.J), "wl\pa(l!l'ass 11II11l'it" and "\\'heatgl't1:;s sod," '.1'11(' :I'Ot't!1C't'is mUl'e 
wi(i('spl'cac1. oeclll'l'lng nt higher el('\':\t10nB in 1101'thet'll Ncyada us 
wdl as in the .large l'('gion j ltst mentioned, Blucbl1l1ch wheatgL'ass 
(ill/J'Ojly/IOII 8piNltll1n) is mnlal1y the dominant plant, ,,-ith :l. good 
l'cJ)l'esl~ntatiol1 of Idaho -{'eselle (F('stue(l 'ida/weI/sis) and bll1egl'flsses 
(f'oa spp,) ,Owing to oYCl'gl'ilzing, hrge parts of this association 
have been invaded by sagebrush 01' disp]aced by downy chess (B1'01nU,s 
!('('{m'lOn), Chal':1eterist:ie weech; arp balsaml'oot (Bal,~amo)'Mza sagit
t([.fa) and ]upin(' (LllpinllB spp,), The "wheatgrnss sod" is confined 
principally to the Palouse section of "\Yashington, Idaho, and Oregon. 
in better' and mo1'(' moi1;1 Hoil; tlt(' dominant plants nl'e the same, 

: 

It 
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No description of thr oak lli(']u)J'Y -rorl'~t and talJ gJ'nH~ IH'aiJ'ip I-'t?ems 
1]('('(';;><:1I'.\', Hillel' ,..,izalJlp :\IOJ'JIIOIl I'ric];:l't lJtl.lld!' 1m VI' 11('\'('J' bpI'I; J'P
por(('(1 fJ'olil tho~(' \'('W'bltioll al'NIH, TIl('Y W(lrenot visited by thr 
",!'itl'r, (Tn'H>«'I\'(Jod w'gNal ion i~ COilillIOJ1 ill Utah and Nl'\'ad:t, and 
llHlIl,\' :-:rnalll'xpfllll'PH ol'it: \\'(~J'l' tl':\I'(')"HPd hy )IOI'11l011 cricket" dnring 
th(' Sl':IHOll ot' lH;30, Th(' dominant plUllt hi, of ('ont:>ie. /{(IJ'('o/;alu,q 
'1'!'l'lIIil',t/a/lls, A!'sol'in({'(l witllit al'('. fJ'l'qlll'lItiy. saltgl'nss (/)iNlidliis 
sfr;l·ta) :lllcl Yariolls Hp(>('i('!' or pil'ldl'\\,(l('(l (/)(}Iulia) , 

Tl](' pilloJl-jllnill('[' :I><!'o('iatioll is n \\'(I(l(U:lIHL III N('\'ada and Utah 
it .lips at tll(, higlll'l' nltitlldl';;, Oil ridg(' tOPH aJld lllolllllain!' :IhO\TC tile 
dl'sPI'j shrub of thr vnlll'ys :111<1 IOWl'l' sl!ll}('s,Wh('I'(' yisih'd in the 
('OUl'H' (If olJ:'l'JTat iOllS 011 .;\Inl'llloll (,J'il'kl'! dalll,tl!(' to tll(, I':tng:('. it wn:-: 
foulld to 1)(, OPPJI. wit II 1I sp:tl'~(' stalld of' blll('g'I'H~!"':-;' \\"1lt'atg:'.'lI><~l'~, and 
I1I'l'dlpgl'll!':'Pl'. and wlth \':ll'ying nmounts or :'aw,hl'!ls11. 

Yellow piliI', dOllglHs Iii'. and lotlg:ppol(, pillP i'OI'I'!'ts tll'p([ no flU'tiWl' 

d(,:,(!l'ipt iOIl at th i:-; poi llt. 'I'll(' O('('IIITl'IlI'(' () f ~[()I'lll()ll t'l'ickpt balld;; 
in tlIP fllJ'lllPl"Y11:-; nbl'Pl'wd ill ('Plltl':t1 alld \':t~tPI'1I ()I'l'/!on and ill 1<1:1110 . 
•\IOJ'1l10l1 ('I'ic'k('(:-; \\'('1'[, PJ'!'~(,1I1 ill laJ'gl' [Hllld!' ill tIl(' P"J'l' p()l1dl'l'O~a 
[lill(' (Phl/ls /I()/,fi'I'OSI/) /'OI'P:"ts ('o\'I'I'iflg tllP HI:l('" Hills IH':U' SUll-t111 
<1:11\('(\. 'Yvo. 

Till' m:'rjol' plallt HJ'I':lS ill which t!I(' ~rOI'nloll ('J'iekpf OC('IIl'S 11:1\'(' now 
11('('11 1"'i{'II\' dl·;'(·I'ilwc! 01' JlHIlH'd: 1.1 i:-; (lin-ioll:' that till' illspd.ill its 
di:;ll'ihll.tio·n, is not lilllitl'cl by ttll'lll, In till' SlH'I!l'l'dill!! "pelioll:-; ill(' 
n('rwtl foml-pl:lIlt pJ'dpl'('nl'('~ l'xllil)it{'d IJ,\' tll(' ::\[OI'J)lOI] t:1'.il'kI'L and 
Ill<' dp,!!,TI'I':-; of iIt:j I11',\' (H'('IIlTillg' ill \'HJ'ioll~ SJlllllIl'J' unit:-; of wgetn
linll, will Ill' ('ollsidl'l'P(\ ill (ktlli\' 

CO\SDlPTIO\ OF SMALL YEGETA'I'IO\ TYPES BY THE 

;\IOI{;\[Oi\ Cltl CK ET 


\\'I1('lI till' tPlll!)('I'allll'p IH'l'llllts, til(' 7\iOl"JllOn eJ'ickl" i~ allllo!"t l'OIl

;;tallth' "'Hlld<'I'il1!!, ",\,IIPll wpathl'l ('olldi(ions an' f;L\'orabl(' fo!' mi
grIll i<ill. thp\' 11l'('likl'\\'i~p f:!\'()I'alJlp fo!' fp('dillg'. Thf'l'c'fof'(' th(' 
band::; oj' eri('kl't:-; III (lYing 0\'1'1' till' J'Hll/!l' Iv:!\'(, H trail. of1\'11 elp:ll'ly 
d('fiJl('d, of illjlll'('([ plants, 'I'll!' c1pgJ'c'(' of "injll!'y (0 a ullit of al'ea 
(1':1\'(,1',',('(/ by :\I()J'IIIOIl ('l'il'k('(s i:-:, of ('oursI'. d('jH'ndl'J1t l'lHIII tIll' ('011- • 

(',('titration Ill' (,l'ickl,t:-; lWI' sqUill'l' ,\'flnl. tIll' IIl1l111)(~I' of days {'J'il'k(\ts 
III'(' pl'(,~(,IIt. t hl' t ('llltH'I':1 til 1'('. ulld (lip phYHiolo:ri('al st a It, (} r th(' il1~('('(fl, 
Thnt it d('jll'llds UpOIl at I('nst liS llIallY \·a.J'iallll's f\S tili" is p\'identptl by 
Illp fad thail1ll l'm'J'pl:tl ion l'Ollld 1)(' i'ollud \Jpt\n'C'1l till' IllIl1l1)('r~ of 
('J'i('kNS ill til(' PC'I'J1HlIIPllt olJsl'I'vatloll:d plolf' lWI' :-,qllfll'l' ynl'd pel' clay 
and til(' nlllollilt of c11l11lflg'P KltlJ'l'!'P(l by (Ilp vC'gl'tnLiOll, 

Xo et·ieln't hallds It'si' than:! dllllm; in Wid.t11 wl'rp rmeonntcl'(>d ln' 
(11(> WI'itl'l'. It \\'f\S.llot llllllKWd feJl' band!' (0 1)(' ollP-halt' mill' Ill' n mii(' 
ll('I'O:-'S. Hlld J to ltl 1I1ilpH IOllg, In a fp\\' illslam'('s single fll'('lIS of as 
HIll('l! n" :!OO.O{)O lH'I'\'l' \\,(,1'(' Y(,I'Y solidly infl'stpd 111 Dill' limp or allother 
<llll'inp: n se:lSOll hr c1ifl'l'I 'l'll[ b:in(l~. ~\.s !Ins 1)(>('11 BtalNl. {l'om egg hl'c1 
to oyiposit iOll gl'Ollllds n balld of (:L'iekets IIlny tl':l\'I\J'~(, 10 to 2() miles 
iH' \lIOI'C. 

:\[Ol'lll(Jll eJ"ir'kd s. IikpIIIOHt OtIIPJ' n n inml:-; that lllOye in dr()w~s, 
ap])('al' at :111,\' gi\'('ll poillt to be 11lOying ill a stm.ight lin(' and ill :1 
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common direction. U\'ltl'o\' (8) states that it if; tbp telHIency of gmss
hopperI1ymphs to move parallel to OIJ(l anothel' that gi \'(.'~ a band a 
commolJ direction. TIll' writer bel ip\'e::; that this is InlC' of ~101.'lIll1n 
crickets. Thnt iI;, the cOut'se taken by a band when Jl10ming temper
atures art' high Pllough to stillluJate 1I1()\'elllen!. depelH1H upon the di
rection taken bY,the firs! cricket or sllIali group of l:I'ickets, the others 
fallillg ill lilli' WIth these leaders. 

This explanation seenlS t1w IllOl'r pi1lusil.Jle when it is l'PlI1cmbered 
that one of till' /irst means of PI'otpding !:rop::; against ('I'ick('1 ilW;lSioll 
wtls the berLting of pallS, L'ingill1! bells. and beating the gl'OllllcL with 
Hwitches in an effort to ehange ttl(' din'etion of mareh. If cnough 
c)'ickets could bp t:l'ightenedi lito taki Ilg a <iifrel'ent (lil'(>etion. til(' whole 
band would faU in lint' and 1!0 :u'oUIl(1 or a\\'ay fr011J 11 !!arcl('11 or field. 

AJrain~ it can be noted that ",hen 011(> i~ walking' thJ'()u!!h iL band of 
crickpts. the distul'lJanc(' CHlI!'('H n ('in'ulal' alld ('\'(ot' \\'id(:ttiJlg wave of 
madly hoppin/! iJl~pt:ts to radiate· away from til(' ohservcr. In this 
case hUII(lr(>(b 01' difrerent clirpction" ha n' \)c'rn takpll by U'3 many 
insects, III a Vl'n' ;;ilod tiIlH·. 11ow('\'e1.'. n ('OIlIlIlO)) ciil'Petioll hn~ becn 
a~:-;ulll(>d. .. , 
Thi~ explnnntion of i\lo!'llloll cl'ickd 1ll00'PI1Wllb dol'S not filld\\'ide, 

ncceptan<:p alllong J:U'I1Il'I'S and I.'n.Jl('ltel'~. .Most ol:t('nit ]s beli('ved 
1hat (,I'i('l,t'l::' OI'il'IlI' thPIlIH('I\-es with thC' Ctll'(lilltll poillts of til(' ('(llllpaf'S, 

OJ' that tiH' prpSl'IH:P oJ ,,,ntpl', tilopp of 1tllld. (11' di:-,tant attraetin' fi('1cls 
of a1f'alfa OJ.' ",Iwal illlllH'IH'e the <lil'petioll or IlJtll.'ch. 

It i~. of COlll'HC. :tn a(I\'HJltn!!'(·. prolmlJI,r a 1ll'('l's~it.r. thaL large gl'e
garioJ1s in'3('C't:-; Ill' migl'tLtOl',\'. It would Ill' ]JossilJle fOI' n sttLtioniu'y 
populatioll of .100 adult t'l'it'kl'ts !IN' ~qllal'(' yard to (\c:-'tl'o,\' till' plant 
('oYe!' ('olllpletely. That: Utis ~P\d(JlIl. if ('\'1'1'. O(,(,lIrs oJl the l'unge is due 
to thl' foo<i-plalll prdel'(~ncl';; alld till' JIIi;.!TtLtm'y lIat:H1'p of t1H' ~[Ol'Il1011 
('I'icht. "Thill' total destl'lwtioJl (1 r tIlat part oj' tIll' horbage which 
would jll'ojJl'rl.,'I)(' ('onSIJllH'd I>y lin's[o(:k \\'a~ fouJld to oeClIl' ill il fl'\\, 
Hl'pn;;. emlHlIlnp[ ion of n~ mlleh [1" GO p(~reeJlt of t11(' totfL1 dry ·wcight 
of I'nngl' hel'lmgC' wa;; ]Jl'\'(~l' fOil lid, (MOI'IIHlII (,l'ieket dpstrudiOI1 of 
fields of aHal fn rmel gl'a.in-eoJ1('!'lItl'atiollh of ehoicl' food plnnts
Oft<'ll appl'otlchpd 00 Pl'I'('Pllt 11)' w(light.) 

Tahlp () pn'H'lItR ('stilllntl'd l()h~l';; of seasonal forage l)1'o(1uction 
(ltll'i nil' waH and 1!la9 Hnd of ell'y ,rl'igh! of hcrbage ill .UJ;~D for the 
IH'l'lllalH'1l1 o!JsPI'\'a[ iOIl;tl piotR, 'I'll(' cl'i<'.iwt-('OIH'PIlI rat ion l's[illlntes 
111:\(11' <llll'ing t11(' ]ll'rio(i.ie "isi!:R to thp plot;.; lIt! VP h!'!'1l (:oll\'crt('c1 :into 
'\'Rlillla(pd millimlllll 11111111.)('1.' of cl'iekN day..: ]lPl' ;;qllan' yard," tlw 
]JJ'o(llll't of tiu' (H·tilllntpd nYPl'H!!l' lllllllhcl' of cl'iekpt::; IWI' squat'l' ynrd 
and t11(' 111111l1)PI' of <lnTR tlti" \'Ollc('ntrill iOIl ('xistp(i. 1'11(' fi!!lll'l'S nl'c 
rough ('stimatl'!-i and, a:" has bl'l'n pnintl'd Ollt. sI1O\\' no dil'('l't re\:ltioll 
lo the alllount of injul'Y dOlI(' to thp plot wgetntion. 

Sixteen of the ~(j ]llots !-iel up in loaH ''''(oI'l' rp\'isited hy :Mol'll1on 
rric]n·ts in 1939. It was not nllUHUl.l IOI' a tenth-ncl'P pIotto be crossed 
b~' sl'\'('l'al (listinct bnn(h; 01' [(1)(' I'('\,isij\·d by Ihe "alllP band dllL'ing till' 
cOllrse crt: OIl(' senson. 111 most plots stn.krd-p1ant. J:(~col'ds showed pro
gressivr illjlll.'Y, bu!: this W:lH lJ('\:nll~l) thl' plots wel't' situated in the 
wm'st outbl'eak iLl'pas. ~losl or t li(' I'angp ('()\'('I'pd hy ~1()J'J1lOJl (Tickets 
is iJlj lIl'pd d lll'illf! the con I.'~\' 0 f only;} 01' 4: Hllel'l'ssi \'l' (In),,,, dllring any 1 
year, 

http:ll'rio(i.ie
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~'"\lJI,g G.-Summarv of J1t01"1II0n ari(.'ket (/WIIUf}f' 10 M?a80JlaL jal'(lf}c 1!racluatian a/l(l 
10 lo(a/ weight of IWI"/J((f}C 01/ Ihe (rtlltll·ur:!"e o/J8erratiol1ul [Jlal,~ 

I . -!i- LOS~'c)f'S:llSonlil forage production ILoss in ILoss per
l\linilllull1 cricket. for- total dry acre in 
days pcr SII"'lrt' ,weight dry

l'lot nllll1ber amI ,"cgata' yard 1 : 'j Of herh. weight 

tion t~'po , j CII. ttle and horst's Ii!hccp a~ld goats !!.~IOf herbage 

____ IO:181~~038I~_:~!~~~l 
Number INumber IPacellI IPen'BlII i Perce lIt : Percellt I Percelll I Pounr/s

.BR~l, desert. shrub .1 22·1 21 I aU•.58 8.3:J I 57.:17 I 17.01 I ·1.1.1 2.1 
BIt-2,t1t'Sl'rtshrub ·1 33H 211 au.8fil la.75! .S9.la 15.08 4.69 an 
.B1t-3,sagehrush.... ....• fj laol 0.26 0.0·1 12.0'1) S.UO 5. Hi 15 
BH-I.slIgcbrush·· ..... __ .i 2 3 I ..•.. a.45 ...... __ . 4.M .on 2 
E-l,SIlgehrllsh ............ , JOO .. 12.UO ....... \ 13.75 __ ""'" ..... . 
E-2.sllgchrush.........; 50 ". +1.05.... 1 48.0·1 I......... !.... . 
E-;I,sagcbrl1$h..... : lIO . S7.0:1 .... , 80.ill;. ____ .. f 

g--I,suRebrush ... _ -:1 50 'ai.!)i _0_"1 54.88 l~~ .1~~ 

E-,J, sHRcl)rush .• f [.Ill 52.911 I.. 52. OS I'"
H-H, sag(~brush . - I 70 b:i 5i. .sa! i2.52' , ~~~ 05 iii..so ; 21 
E P-l, sng('brush ·1 ·llJn a.50 i !J. n:; I -I. bO II~' :!I~ : 
I;;P-2, I!rIIsS1und ·lOll IOn' 1~i..ICl: 1G.l;,~ 85.01] I.d .1. n.i 
g 1"-3, sHg'cbrlJsh - un ;')2 ·IT., Ii I I 11 0') 52.70 12. is I 


11-1, t'ollifer .. I') ('J 100. UO' HI: b2; QQ.2il 01.00 i .51) 

20nH, sngt'hru"h I,~[J I :lW sr.. 00 , 7U.nn 1 )'S. bD 77.78 , ~~:~y ! JIJ

.\l'1.d('.'('r[Shrllh lin, 2.1l1 11.·11' 13.:1:11 .ll.051 1.2.2.~' Ii.Otl 34 ..\I--:.!. P{lf('lHlhH w{'(ld so ' 152 to. ·15) 16. US ~ 21. 1~: 20. W I 12.50 ·13.\1·3, snJ(J'IJrllFh 12 ·15 I.fJi i .1. 3:1 , 2. nO! 7.13 JO.;ili; 110
:-:10'·1. gru$slnlld 21 :1l.211·. '11.1·1 i " ..... 

H.. l, sag.'hrush ·10 i

t 

i.·lh li.-l:l .. , '"',! 

H~2. SllgllhrlJ$h Ii ~ a 21. ~·I I 2U~ 21 23.·15 arl. 13 3.2.... 5
:;.. J. sngl'IJrush 420 i PI .15.l;,\; :1:I.IHJ :1G,,~1 iI aa,5, 

I 

t 

~. 2. ';;;lgpl,rush 10.1 I (~, U.". J:l 'I~. 12 !li..~O. liS. 70 I 

~ ·~i.s:lJ!phrlJsh 70 ~ Ii' 1H.1l: U. un 7.s. iV I J5.2(i: 2. ii
:;::,,1. !It'SJ'rl ~hnlh 75' 1Il0. [JO I li-l.OO: 2'.!ii ,'T-ld~T~lS~lullfl :m 2:!f1 .ia. fit.! ....J Us' ;j.1. :{:! j OS. 00 ·1;;.111 ! 

T-:!,J.lrondlt1aftn·p an' (':j 7.'0;.21: .l·l:O~: Si,,55; 56. 21 

i 

/ 
 51152 i 
• 

1 'I'h(' proIJU('1 of th .. PSI illl:ll,'" 11\,\"·,,,,,, nUll/liN' of ('ri('kets Iwr sqUUrt' ynrd lind thl' "'I/nller of l1uy" this 
NHWlilJlnlliollt\\ist('c]. 

~ ('o"slnllt ('riekrl)HlI'lllJ:lliOll' of frolll ii 1020 11J'r "I!lnr!' yurt! W('f(' PI'('''('1I1 all s ••nson. 

Tram:ects to c1cl'ol'min(> IOfiS(>:; in dn weight of herbage and in peT
l'l'lltnge of ~ea::;()llal fOl'ag(' Pl'oduetlOli "'('I'e run, and general OhSl'l'nL
rion::; and ])Iallt rollrctiol1s wel'(, mn(]p ill n y:u'iety or vegetation types 
ill and olitHicl(' the noL'thel'n GI'pat DaHill fil'ea. Table 7 present:; t11C 
location of tilp:;c tnln:-,pcts. tIll' tYJlt' of ypgetation eXllmined, and thc 
l'(,Hldt:; 01' ollkp calculations i:1'011l tltt' fit'1el elata. 

T.\III,l~ '.--S,II/llllal·/J of tlil' rr"~I1/18 {rolll tnl1/.~('r'l N(//I(.Jllr>.~ of Mar/1/on cl'icket 
-in/llr!! tu nlllf/r' l'('fI('/rli iOll, )!J;i9 

--"i--
Loss in S(,H~Oltnll' 

: rUl'ngl~ .i>rOllilc. Loss in 
, lion I dry

Uutl' Vcg~[niioll iYIl(' Hilt! t/olllillHllt !llnnts ...-. ---.-- -I weight 
: ('!ltll~ ISheep ,'O~101I11 
: anti I and herbage 

horH's gonls I 
----------.:-..-.-~.'-.....--.. - - ----.-.,~.__:___I_, 

) I ,Idalw 
Wll5liin~tOIl Coullty... _ 

1 

: JUll(' J3 j OnrsslnlHl. , ... , I'ercel/li Percell[: Percent 
10.5·1 I 13.liO 1...·---.

I 
 f AgrOpyron Pllueillorutl/. 

. /lrol/il/"I('C/orltJII. 

I j I'ou '(CIIUr/II. i I 
Clark COUlllY ,Iul~- 1-1 ,;\!t'llllow . H.9 , .\ltlilotlu lI[bll. 1.... IPhlcum prai,m.!e. 

],;/"".'/1",",,/111 sp.
Do. A hnlldon!'d lIeitl . 91.S1 >'1 1"- -. " j"......C"elloPOdium "/1m.,,,.

S"/.\o/,, ,/""';f/'r.
J'o/vyonll"l ilollv/a.,ii. 

http:7.'0;.21
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TAllI.E 7.-,suI/H//a/·1I of tlte )·C8/1l1.S froll1 II'(/'h~e()t StlllllJ/(,S of JI01'l1l01l ('1';(,/.:('/, 

inj/ll'J/ to /'(IlIflC 1)euetaUOI!, 19,'19-ContilluI'l1 

Dote 

ldil},o-Continucd. 
Clark County.... , .lilly 14 I 

! 
1)0........ . : .luly 15 

Do...... .do. 


Frt'lllont Coullly . .luly JO 
! 

I', 


•'loll/U/lU
Hardin County •.. July g 

J.Ycl'tlda 
E1ko ('OUIlt)". .IUJ1{' 15 

I 
~ .1nlll' 10, 

Do Apr. 17 : 

])Cl. ................1 .r1n. 


I
Dn..... ... ....... A Ill'. 12 I 


Ilo.. .............. Apr. S 

July :J 

DlIlllholllt ('ounl,..... ' :llny 1,] 

E1kQ Cuun(r.... __ ..... .fuly 11 

1)(J •. Apr. 20 

Veg~tntion tnll' nnd 110111inont plants 

~-__ 

~Iendow..... __ •.. 
.funcus bullicus. 
Slipa. co/u.7IIbiullU.
Bromus cllr;llalu-$. 

Sagebrush..... . . 
Ar/emisia /ridenta/u.
Carc:rsp. 
Fe~tuca ot';lIa. 

Conifer.. . . . 
Piaa eltycimfl1l71ii. 
PIJJllllu~ Ire7ll1l10i,/tw. 
Ar/ropyrol/ slIiJs/'c!l1/1lu'lll • 

Sagebrush. . 
Ar/emisia /ripurlila. 

S/i[Ju !rillialll,';;. 

Stipa le/ler1llulli • 


OmSSlflJl(L ........ 

A "rOPflroll ,,111 ilil ii. 

8ul.,01" pes/ija. 

SisY7llQriuIII ulli8$;1I1((1II. 


8a~cbrush ..... 
.Ar/emisi" Ir;r/w/u/II. 
8;(1I7Iioll· }jll~fr;.r. 
111(1 a:dlluri8. 

I:ln~~hTllsh... .. ... .. 
Arltnn;I't;a tridculala. 
Si/"nion IIys/rix. 
EIYIII!/$ COllde-lISa/IiS. 

Sngebrush....... . 

LlrtclIli.vill/ritiell/ata 

BromuH /ec/orum. 

Po" seelinda. 


Rag('hru~h .~¥~_~ 
Ar/e1llisia /r/dell/II/II. 
Br07ll1l.$ /ee/VI 'mi. 
PO(l.Yccuwla.

SHgl\hrush ____ . " ~"_ 'w ~ __ •__ ¥ 

• lr/~lIIiHia /ril/will/fl. 

CI1T11$~/IIIl7I1((1I,11';$ci'liIlor1l8. 

Oryzo]).,i.,IIYll/eIlDides. 

Sagchrush . ... 
.·Ir/wll.,/u/r;drn/u/II. 

AurDJlyrul1 "asus/lle/IIIU7II. 

Curez '/OIlO/USU.


Sagebrush.. ..... . .. 
Artemisill /ridell/II/II. 

('r1/80/1111111711(8 rhcid;llorus. 

Poa secunda, 


Sagcbrush............ ... 

.ArlemMa Iridell/u/a. 

Bro1/lu.,lec/arum. 

POll Sill>. 


S:lg(\l)rl1sh_~ ,_.~ _,_~ 
Llr/emiSi" /r/dellluill. 
11r07llu., tcc/OTll1/l. 
1'011 spp.

Sagehrush _~ .. _ ,_~. ~ 
Ar/emisirr hide1l/a/lI. 
j,'ccl'acfl idahoclIsis. 
HIYllllt,1 cOllflen",lus. 

Sf]~~:I~j!~(t-lri(ie~;;iai~: -. M 

CilryxolllCillnttl.f 7tJlU~eQSIlii. 
Si/Illlion IIys/r;x. 

·Sng~hrush .• ~ .. ,. ............ 
Arlem;,jlfl/ril/e'lliu/(l. 
8Iipu./ilurberiuIIII. 
(,'ltrysollillllll/lj,S t'isddijlor/J,:$. 

J"055 in 
dry 

____I weight 
! orlotnl 

caltl~1"Slll'en 1 herhngu
lIud und: 

: horses i goals
!___ '____;_--

I perUlIt! Pacen/: Percenl 
'. 4.40 I 5.03: 

i 1 

.81 . Hi' , 

2.o.:! :1.01 

2.1(1 2.09 

0') , 
, 2,'2U .. 

I 

6.!! 

:14.5 

~Ii !l245.37 

·j1.44 39.12 

5.2 

-1.5 

14.0. 

3.0. 

IO.G3 :H. ~~ 
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'l'.U1LE 7.-lju/l/1l/.ury of t7113 1'esults fr01/1, imnseo{ slimplOoS of j)[ormon cricket 
injU)'Y /,0 'tanllO vegetation, 1939-Continued 

----_.__._---
!I~oss in scnsonal 

forugc pJ'm!uc. Loss in 
I Lion d"J' 

r~ocnlily Dnte Vegetation lyPO nnd dominnnt planls l-~-~--- weight 
I ' of total 
, Cnttlc IShl'!'p he"hllgeI lind 11",1 

'--,-- ------..---------- ~~L~~ - __ 
Nt~adu-Conlinuct1. \. l':frc,c~tl J~crCe:'1 Perce1lt
Elko COuDly.......... , ••\pr. 28 Sllgl'brush•.• " ............. _____ . __ ._ .-!.tn 28.5.1 .. __ .. .. 


ArtemisirL lTit/entula. 
OhrflSoll'Ulfl1lUS 'l/ause08U,~. 1',!
Par/sp. 

Do.................. .\[II~· 25 Sllgcbrush....... __ ..... __ ' 11.00 I 10.15 

Artemisia lrid'"la/a. 
POf! .~ecullrill. I 
JVyclhiuulIIPtcriclIlllis. ' 

Do....... ---- ......1AUi!. 18 SlIgcbrush. -- --.'.. --i 0.57 S.5:J 

Arlf!misirl iriclen((tbt. I 
Ji'estuc(l itlalt(}cll.~i~. 
AyrofJ!lron spicallllll. 

DO................. .I.r1l110 2.·1,]

1 7 ~Iy;:,~;(J~rli): -- --. ---- -- .... ......- .... Iii' 

JIt7lCIl., ual/iells, 

Oare.c sp. 


Do................. .1 Jllne IH 1[cadOW'~_~_~_. ____ .. .,-~.-------~~~ ~i.-'."'-'- ~_._. __ 
 2.0 
s-~:;;,rj~i(/ItiC/ls. I 
j\{It/Jlen~eruiu SqWlTro.".

JIumQolilt Countr...... June 21 Mcadow.......... __ ...................... .. 


I 1.2
Aur~stis ailla. .. 
JEll/lIlWt cow/cllsalu8.
Cure.t S1). 

Mnr 11 OrnssJunu_ ................. _...... __ ... __ 15_02 i lS.O", I.. 

Braullts ('C{OrNlII. 
Aurol1!tron 5[1. 
ElY7lw"o:; contlewwl1l8. 

])0................ __ ...do..... Ornssillnu........... . 1.02 . 87 ~ ____ .• ~ 

J3romns Icclarnm. 
Ji'Cst'Uctl id(lIIO(.'IIsi.o:;. 
POIlSp. 


Do .................. ;rul)' 8 Grcascwood ......... ____ .... __ ...... .. 
 2.0
,sllrcolllLius ccrmicltlrrlll". 
Rly","s COl/delisa/us. 
Distich/i.~ stricla. 

Do.................. July 14 Orcnsewood __ .... ___ __ 
 20.:1SllrCllballtsl'crmieu/aIIiS. 
81i7)([ caIiLII/ir. 
J?lY7lU!,'j' condemml118. 

Humholdt County.. "" :!l,ly IU nr()Ildlcllftre~. ______ . __ ......... . 9U.75 

Pop uI';;; IrcII/utoides. 
'uromlls /ectoflllll. 
S!t7llflltoricarl1o., S[I. 

Do... _...... __ ._ Aug. I-I j3'-',mllenf In'o ........................ .. SO.7:j S2.U:! 

Ar/elllisi" Iridel1{alll. 
/3rOllllLS fecll)ffilll. 
''>u mpllOricnrpos SIl. 

Eureka ennnL)'........ .rnl)· i Brulldlcafln'() __ .... .. 20.1
Prnnns demissa. 
A rtC1ltlsilllririelllllirl. 

:l.CII r1J8{Jllt~lmllu.s na WWO~·1l8. 
B1ko C()Ullt~·............ :tUIlO 20 11ll0n·JlIllI)Jcr ............................ 7.03 

Pillus-mol1ojlhll/(a. 
A/tr0Pllron 8jJicatulll.
Fesl!wl irill/lOtllsis.

J)o.................... .(10..... Pinon·,lulliper ............................I 7.3!J 0.3U • __ ..... 
JILllfperliS sco!JuloTlw,.
Artemisialridenlaill. 
Agrop/lron spicatu'lll. I

OregOIl ! 
Wusc:o Oounty.......... Mil)' 2 Su!(ebrush................................. , Hi. no 05.0(1 ....... 

Ariemisiatrirfelltata. ( 
Pur.,hi" Irirlelilata. I 
Bromn8 teclornm. 

Do.....................do..... 
Bruadlenf L.'.ee........................... '1 95. [18

PrltlllMI tiemi,'Il!u. 
Brolllllstcctorli'lII. 
Scir]"," sp. 
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'l'A.1lLE 7.-SlIlIImary of the 7·e.~l/lt.~ from trunsect Sl/I/lflle.~ at J/ol"lllOn cricket 
illJury to 'rUlIge 'eegetalion, J9f:l9-Continued 

· Loss in sensOlm] : 
· (orage produc· Loss ill 
~ lion ~ dry1_______, weightLocalit~· Date YcgciatiOIl type nnd dominllnt plllllts 
· I jo([o[nl 
('nitl~ ! Sheep .herbage 

, ami . aud i 
horses I gOUIS i 

Oregon-Continued. '--;lf~[a'. -~--------------- ~;:~:!--;::,:;:/ -P:r~e: 
Wasco Couo~y........ ", Grnsslulld........................ 77.52' 87.67 


r 	 lJrollluslectorl{lIi. 
I. 	 i. .lfjropyr01l8/J;CtlIUIII,

PeslliCII lJf1dJicll. 
Do•••••••..••.•.••.• i ..•do .••.• ' (I mssl""d...... . • 100.00 98.98

Brolllll.v Ife/untlll.
Fe.>;t IIt'(I lJUcijic(l.

I 	 OaYlJpllUIU./II difJ/l.!/tIll.
00. •••••••••..••...••do ••••• 1 Gmsslulld •••.•.•...••......•••.•...•.__ 

II I POll sp. 5,5.86 59.12 

. 
, I 

GlIuoJlIIVUl III diffu.UI., 
lJromw/ (e.ctorllfll. 

])o··················I···dO···.. I' U7~~~I~~~~1...........""... ............ 100.00 !l'J.19 .... '0' 

j 1~~~1,::~:~ ·f:~~~~::;,. 
Baker COuJlty.......... : JIlIl(' 10 PeJ'('lllli,,1 "'I'('<is ........................... ,........ "''''''. 
 35 1 

I 	 /.Ju{.immorlti:u <$lIyillulfl.
1 EriO(lnll1l /11 spp. 
j OU/JopIiN/am fIlt1iosi.ys;mll.lIl. 

])o..• ....··~· ...... ·I· JUlie J1 Per('lIninl WI'cds.. . ......... __ ............... . 
 :10. IBtl/sumo,"i::" sUl/ilialn. 
LOllluUu III Sp. 

I 
1 l J ur.y!Jiulridt:lllniu. 

DO· ....••••.. ••..···I .TUIlC 10 Sn~~brush ........ __ .................. .. J.'q,~ 2,.06
Arle",i~irl rigit/a. 
POrl, Sfcum/cr . 
• !gropuroll S/licII/III11 • 

))0 ......... .. . , ,July 24 C(lUi/rr... . Jift fl7 5~.3f"(lcriniulll membruna('tItUl.
Ribe" s)JJl. 

])0 .•. __ 

July 

July 

25 1G~~:'I~t~'/L _
I 11r01ll1l.:I /e~lorIl1ll • 

• 1I/rOl'yrol/ SI'kll/1I11I. 
I nirl::lIllJtorhiztl .~(I!lilltl(u.

26 i Grn~~hlll<1 . 
.lyrol'y,ol! .'pica/lIl11. 
1IrQIIIII., /ec/orl'lII. 

so. Iii fin ·fj 

55. ~j 

Utlllt 
lill/.'" /llOrhI ZI/. slIyillltlll. 

'I'Otll'1e Coullly )[nr l;j ; 8n~~hrtl~h ... 
.lr/cllli.,ill/rid"I1/a/(I. 
A'}TnpurOIl ~Jl. 

" ~ \ "jciQ (ltlll'rh:mUl.
Do............... .,do .... 1 Salwbrush . . ......... .'i. I ..I.~/~/I.'i"ill/ride{/I(lIIl. 

, ICWfllllt!flt:(tIIll.! As/rtllJrtlus beekwitllii • 
.1)0............. ' )Iny 2~ i S,,~('lJrush.............. .I ! ArWI/;";tt/ridrllllll". 

i I .1!!rgJlyrO/l .""'1/8/"cilUI//1I. 
I \ ICW tl11teTll'aiUl. 

Do................. ·..•do..... ! Sng('!Jrush.. .' ..... . 

'Ii f 411·t~t(~Il(~~:::,:[j(~~~!:at{J. 

.S(I 

1r..70 

24,12 

1 . .,.71 

.w 

17.02 

37.~1 

:!l. ~I 

jJUll sp. 
Wuomill" jCrook COlll1tr...........i J"llI1l' ".,'j I' Ornsslnnd __ ", 

POfl M'J.'twr/a. 
Ft·.llllCtI sp. 
f)ulll/lOn;" clIlifOnlicu. 

.fiO 1.10 

It was found that ill many areas outside the llol'thcl'Il desert shrub 
and Pacific buncilgmss regions the trans('ct method WHR not applicable. 
That is, cricket populations were so low in comptLL'ison with the volume 
of herbage per unit of an'a in mixed prairie, for example, that reliable 
damage estimates coulcll1Qt be made OIl a Volume ba$'.l. 



30 TECHXICAL B1:LLE'rlX S66, U, S. Tlep1'. OF AGLUCL'L'l'UHE 

The clipped green weight of herbage on 100 squHn~ Teet (a tt:all~('('t 
plot) of typi.eal grassland III the mix(,d prairie (POIJ., F("~tuca, Dan
thonia) of Crook County, \\"yo., w:tS found to ,vpjgh :~,(j~O gram". 
This h; just 'i tll1ll'S the (t\'crngc weight found olllO plots of the sallie 
arefl in typicalsagebl:l1sh v('gctntioll in S('\'ada. En'll greatcr diifcl'
(,nec;; are found bctw('clI the w('igilt:-; of gOOlt wc;::te)'n w]H'utgrtls::, :llld 
northcr)i dt'::el't :-ll1:ub ,·egelation. 

In lllatlll'(' slalld" of mixed IJl'ait"il'-gm:-,;<',; with :l thin "caltering 
of phUlI:; :;ueh as TW·I1J.'(/(~ltnL l')'llf/oPO{I0lt. J>(Jl.~tn)w}t, ptc.-)'IOl'lllOI1 
<:ricket jlljury \\'a::-: almost ('onJiJ1('(l to tllp :.rl.'n,,:; infl()l'!':"('C'I)(,P:- nnd the 
iniLoreHcPlItl'i' Hl)(L h."H'P:- of lilt' 11101'(' :-u('cld('ut \\'('(>ds, Danlage to 
gril::;s fruit>; Jr\!qut'ntly t'ollid OllIS i)(' called a ,·trace." and \'oIul\\('-lo;,;::; 
(>stJJIlatps or l(',;s than;) per('('n!" w<,!.'e llot u:-ed ill ealc:ulatiolls of either 
w('ight lo,;s or ;,pas(JuaI-forage-]Jwductioll 10:-:-:. .Although '\'('ed::: 11my 
hlwe re('('iwd IIluel! injury, ~till t!wy Oh{'lIllladt, up ft I\('gliglble portion 
of the plant (·,)mpositiol/ (Jl' \\"l'L"l' or 110 "Hlue as forage. A few tnlllS('cts 
were' rtllliJl ).lol1lllnil. ill mixed.IH'airie, lIIerply 1.0 cl(,(!'I'IlIiIJC f()od-plallt 
s('h'lion, tile illjury to t'Ol·<!:.rt' lwing in~igllifkl\nt. . 

III tall grass wgetntiOJI tIll' )formon cricl\(>t is probahly $tilJ Ies::: a. :ail 
!lI('llate. Xot on ly would It sma lll'l' perc('IIt:lge of rallge "egetal ion ,.. 
lwr .unit arett Ill' d<?:'tro.v('d. IJut rapid migration and close banding 
might UI: hindered by til(' dl'n:'PI' nnd higher :.rl'owth. It call !lanHy 
IJp expl'etecl tlHlt till' ilH.if'eI',:-; LH·('rl'n'J1~'(' 1'01' ('ultinlt('lt plants would be 
aLreeted, but !:'cattN'('d trickl't,. an' l('~s to lw It'llL'cd, )[01'l1\01l cricket 
jnfe::;tatiolls in tall ~nt:;h pt'a i I'it" a lthough they wel't~ reported jn 1~K~9 
in South Dakota, were so fl~H' and unimportant frol11 the uanHlg-<' !:itnnd
puiut that tllp.)' \\'('t'P Hot \'i"ited by the writer, 

The :Mormoll cricket j;.; aute to ('Olll'lIl1lt\ a U tll\~ \,(·w~tat iOIl I)'})(',. in 
which it occur~. Tlwl'C' are. hO\\"("'('l\ differences j 11 tll(' degn'(' and 
nature of ('oll:5ul1Iptioll. TIJ(> ,'ariatioll in Wl'ight of herbage PCl' unit 
area, ha~ been giwlI <l~ Ol){~ l'paHlil why mix('d pmil'i{\ and. tall grass 
prait'jp wjJ] :;uf1'(']' lp::,,, injury froll! cl,'icln't f('(.'diJlg than will northern 
d('~ert ~h,.ub, on it s(l'i('tly w(,jgllt ha:-iE. It iH tl'U(', a1:,0. that "fOl'ag('" 
IOEs<.'E, :ts distind from wPi:.rht IO:-H's, weI'\.' fOllnd to b(, much. higher .in 
till' nortliel'll (ksert :::hrub than ill the mixed pl'nirll'. Thi,:-: i:: II minter 
of plant COJ1lj>o:;jiioll and. food-plnnt pnd'erellec. 

In the types donlinat(>(! by Adcllli,~i(l: and C/ii'y~otll(£mnus vis<:ldi- t 
fio/'wi the gl'll:;,"es tend to the uUllch hahit and nre rather spar:::el.y dis
tributed. 'Vith perhaps 50 percent 01' more oj' tile plant covcr oe<:l1
pie<l by l'eltltl\'d~' unacceptaUle shrubs: the ~(ormon cricket will bc 
found heavily utilizillg grasses. j;oliage ns well mi l'eprodllcti\'c parts; 
at. least. brff)l'e they have cured. . 

BL'oadlcnf tree t5'pe!:l, which: with the ex('('ptioll of H0111(> aspen fOt'C'st 
at high altitudes, an~ lHll.'l'OW sln'am-side types, :lrc attractive. to thc 
insects for their shade, mOJstul'e, and the type of slicculent vegetation 
they support JOllg a.f,ter the b,lst 100d plants .of the gra::;::land and sage
brllsl~ lutv~ cl!l'pd. 'J he band:: ('on~·t'ntmted 1n the ::;had(~ of these types 
may remam for !)Iany w('ek::;, ('llU:<lng extr('mel.v heft".\' forage. ]oS8e::;. 

Thl' high percentage forage loss('s found ill ('(Hlifer typC's in the 
Whitman N(ttiolla.l li'OI.·('st\ Bnk('r Counly. On·g., :\1'(' d\l(~ not only 
to unusunlly lnrge concentrati.ons of Morlllon c:;ric1{ets hut to the. 
reJative ~c:tI'cify of forage in tlle forest. 

http:t'Ol�<!:.rt
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The greasewood types in which )Iorl11ol1 crickets werl' found wer\! 
all small. .Although the ill~ecl~ may I)e ablc to ]i,'e upon the :::hrllb 
itl;eif and llP()IlIJi,~ti('ltli8 (saltgmssj and other snIt-descrt plants, it is 
doubtful if eggs laid in tht' strongLy 1l1kaliJ1(' soils of the larger t:ypes 
could 8un'in' the desiccatioll, 'II\(' ('xtreml! heat and the dearth of 
Y('gelation of any SOLt would make it impo~::,iIM for )[Ol,'ll1on crickets 
to lin' on the Great tialt l)P:'('l't itsl'lf. 

L\FLCE~C£ OF SEASO:\ 0.:\ THE AVAILABILITY OF FOOD 

PLt\:\TS AND THELR RECOVERY FRO~I ].:\J URY 


.Ai> tIlt' ::;ell:::OIt IH'ogl'(':;::iP:; (eOlll tll(, {inl(' of :Mormon cricket hatching 
llntil arter (wipo::-:ition in J.\llgnst and SeptemlJcl'~ there are noticeable 
chang('s in the natural diet. Small, early, succulent annuals, choice 
food ill April and ~In,y. will be \Yith(IL'cd and. dead by June, come 
grm:'ses and ('oarEe ,,"('('(l:;\\'ho:;e tender first leaves may ]Htve been 
acceptable in the spring will be avoided a Je-w weeks later, Late
blooming plants WhO!'(l foliage wns spllrned duriJlg June 11m.)' have 
flowers and fruits in July ,'el", attractive to Mormon cri('ket~, 

The rl'cords kept thrOligh t\\~() s<':':lsons on marked plants hn,v(' given 
infol'l1wtion on the :;('asonal hist()l'~' of those plants and on the d(lgree , 
of recovery to be (lxpected aftel' ~l()rmOll crieket injury of y:trious 
types, 

In the northern (il'l':lt Bn::;in 111'ea most 01' the precipitation tn'ail 
able for plant gl'o",th conlPS dUI'ing the winter, Growth during 
April and )Iay is rapid: and most gl.'aises find many w('e<l:-; are mature 
and perhnpl> dry by the middle or end of June, Appreciable l'e('ovcry 
from :Mormon cricket fcedin:; was ~eldom noted lIllIOng, the cnrly 
snHtll nnlluals, [n ~ra~~es it was mal'ked on l,r Wh('ll llljury had 
occurred well before the ]etLYcs had reached their fill! lengths, When 
inflorescences of gra:;;sc::; or weeds '\\"('('(' injured they appnrently wcre 
1I0t replaced during the CUITcnt l:'eason, 

In the spring, Wll(lll wlleat, IJad('y. and rye plant::; are only a few 
:inchl's tall. .£irst- to third-instal' ~lorlllon crickets may eat them to 
tbe ground, Exc('pt during drollght yenrs, l'eCOvcl'y from this injlll'Y 
lllfty be eomplete, Lutl'r, during the dry slimmerS which are fre
quently almost rainll.'::;S, injul'Y to the developingillf\or('::;cences nnd 
the foliage is permnnent. As a, rule, seedling alfalfa plants and 
gardell stulfs cannot withstand severe injury, i\[atm'e alfalfa, which 
sometirnes appeal's to h:we been mowed by mnchine after a band of 
crickets has been present: can recover l'npidly if irrigated, Injury 
to l;(!ed alfalfa is) of COUI'f'C, pCl'mal1C'nt so f.lL' as the current crop is 
concerned, 

EFFECTS OF CLlJ','IATIC FACTORS UPON Fl~EDING BEHAVIOR OF 
THE MORMON CRICKET 

TempemtllL'e, light, nnd, to a lesser degree, wind movement h;tve it 
direct bearing upon the feeding b('hflyioI.' of the Mormon crickets, 
The most important of these is ]ii'obably temperature, .Acth'e :feed
ing hns been ous('l'\'(:d most :freqlLently at ail' temperatul.'('s of from 
70<> to .95<> If.. but crickets in the first to third Eta(lia 11'1"\'e been found 
feeding at.all :til' tempel'atm'c of 44n

, and adult'S Ilt 101°, 
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.At air temperatures above 9i')'1 F., and at:. soil temperatures abo"e 
100<\ feeding iB inhibited, and tll(l .illseei;; eilistcl' on ::;agebrush, fence 
post:-:, or any ohjects that 'will take them from the heat of the soil 
!:;ur.i'ac-e. el"ic-kets hav(l \;een ohserv('(l to go without i'ceding during 
11\(1 hoUL':': of' Runlight for a \\.(,<.];: at a time dUl"ing pPI'iods of' ('xccssi,·e. 
heaL. feNling beillg confined to the cool pal-ts of thp cady morning and 
the even i ng. 

Those temperatllnl::; :favomblp 1'01' f('('ding al'p lik(>\\"iR(' fa,"orable for 
migrntion. TllP two activities do not nec{lRs:tl"ily conflict. Individ
uals in a lIligrating' band al.'(l {·ontinuaJl.'" l-ltopping to f<'('d. and, on the 
otlt('r lHllld, a. fhdd of :V0llng \\"11('al lIIay hI' niJandoll('d if tite' <I(>:-;il'(' 1'01' 
food is ('x("c('(I('(1 by til(' desil'p to lIligTatP. Till' '\"l"itl'I"';-: ('ondm;iom; 
('ollc(,I'ning tlJ(' l"\'lation or t('nlj}('l"atlll"\' to ~r()l'1lI01l eri<:kl'l f(lpdillg in 
tilt' fi(dd are in ngrpenwllt with thORP of all ",ho ltll\"(l ~tudi('d thiR 
prohll.'tn. 

Both migeating ntl(] i'l'('tiillg" nl"(> Illil:',t ncti,'p ill bright BUlllight. 
CIOIHI", ~kips lit llIi(hlay ot"tl'n ("all;;1.' elu:;tcring and, in adult;;, Illay 
st illlltl1ltp ol"ipoRition. 

:JI()<i(lrate 	and light IH'Pt'ZPs of 11 Y('ioei!." of I('R;: than :20 Illil('~ an 
hou!" do not hillt!PI' fl'pdillg. VII!"ing' Sll"Ol1g wind::; and rnin;;tol"l1lS 
("I"i('ket:- ('IIIR\('I' bell('alh shruh" 01' hid(, at till' has('s of gl"1lss dumW. 
anlong r(wks. Ol' ill 1"1::I('k::; ill t1H' :-nil. 

EFI·'ECTS 	 lP(),\ FEEDI\C BEllA '"lOll OF BIOLOCICAL EYE\TS 1:\ 
Till,: LIFE CYCLE OF THE :\IOH;\IO;\ CI{lCI-..ET 

SO YPI.,\, I'Pllla I"ka hip d i Il'l'I"(,I1('('s lin \"(~ hel'1I. oiJRPITt'(l j)(lt \\"(,('11 tltl' 
YOlln,!!l':-t 'IlYlllplts and thp lIti:i1ts in f('pdinl!" I!"hn.,"jol" 01' food-plant 
s('l('dion. Fil",.;tinsl:ll's l'l'lIdil \' ('!inti) thl' (all,,:-I: \\'PPcIs 11\"ailal>l('. 
:-ho\\"illg til!' u:-nal pl'pfpl'('IH'P 1'(11" tl:p flow!'!":-. JlljUI'Y to "hl"lliJs alld 
tJ"P(,:- i:- ('aIIH'd :lllllo:-l px('lu:-inlly h.," tlw oldpt: 1I."Ii1ph:- nlld atlltlt,.;. 
bul (lti:- i:- Ilot I"('ally dill' 10 dif!'l'I'PIll food 111"('1'(,)"(,11('(':-. ..;'\.11 th(' plant:
fpd UpOIi 	 by till' <'t,,·I.,' in:-tlll's art' ,\('("('ptnIJil' food rOl' adult" i (" tht'.\" 
:ll"P 11\"ail:1"I(· l:t{(ll' in till' :-(,":-Oll . 

•\ Imlld of :\10l'11l()1l {"I"id,pis Rfill in Ull' fil·:-t alld :-(,('01 HI :-1a{li1l 1ll1I'" 

hal'!' 11100"l'd :-;(,"('1":11 hlillth'I'd ,\'anb fl"()m till' Pgg' l!I'd. 11:-; :-.iz(' Ilm:,' 
be dll(' to till' ('oalpR('l'l)(,(' 0(" a 11l1l11ljt'I' of ";lIlall ~('pllrat(' gTOIlJl~ ol' 
("ri("I\Pt S ('1'0111 t1w >;llIllP Pgg \)(l(] IH' d i f\'(,l"l'llt ('gg IwcIR. DUl"i nl!" its 
Illm"PIIIPllt till' oilly thing' tltat (lntin'l." :-;loppp(/ till' /'l'l'<iing ar-ti,Titil':; 
of it·.; nH'lrtl)(,l"s. ('XCllldillg' :1(]'"(,1"R(, w('atlll'!" {"onditiol1:: alHL j>(,I'iotis of 
I'apid migrlltiull. wa;; tIl(' Illolting IH·o("{'>;:-:. ,,"bieh llIay ha"e ill11illit('<1 
fl'('dill!.!· 01'('1' !Host i.1' 1I0t all of a <la 'T. 

Th(; lIIolting of all illdi,"idllnls' in a banel (If' ~r()I'l1lon ("I'i('kl'tR Oil 

Ihe :;al1lP elll." 01' ('\"('11 <1 II I"i ng' ~ slIl'('('s:;i "\' (]ao'"s would be a very good 
I'C'lIRon rot' tIl(' lIPPll!"('lltl.," ('ITalic /'(>(>(Iing )wha"iol' uf file' nynlphs. 
It .is thl' w!"ilPI"l' opinioll, II()\\"("'('I\ I hat 01(' lI10lting pl'm'PSf', ",hil(, it 
lliost (·(,1"(1Iinl.r nfl'('('/s til(' fl'('tiillg of tilp indi,"i<lu:tl Cl"i('kPi, is pl'oh
nlJl.'T 11(,'"('1' Ilw J"(l1\son whr. on :l parli!'lIlal" <In)' "'itll all oth(ll,' eon(li. 
(ions l"{'Plllingly 'l'a,Torabll'. a band, of ('I'iekpt;; pOllw(inll'R dOt'S almost 
no f!:l'tiing. TIl(' basis for this opinion i:: til<' 1I111ll!JPI' of' dif)'pl'l'llt 
stadia t:(']ln'R('ntl'd at lmy !Jll!' t illlt'in n 111I'g(1 ~[lJl'11l0n ('picket hand. 
As !lIuny fiR Rix tlifl'(ln'nt in:->(lIJ";, ,,"pl'e ;:('('11 in 0111' hand at one tinH'. 
Fl"PCllI('Ji!ly tIll'!'(' <1ifI'PI'('II( OIlPS WCI'P J)I'('SPllt in rOllghly eqnimlent 
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l1lul1bel's. Val'iations in temperature and moisture :1I011l' call account 
for rather extreme difl'crences in hlltchin~ dates for the crickets from 
a single egg bed. These age differcnce!; persist and others ari!;e, as 
when insects from c1ill'el'cnt egg beds gather in one band, so that d\lL'ing 
the entire nymphnl period, climatic conditions being favorable, there 
are probably few daYR when some indi'Tiduals are not molting. Thus 
the effec!' of molting IIpon the feedillg of a band is probably a 1110L'e 
or less COllFiiallt factor rathel' than n. pel'iodie one. 

After: thl' illsccts have reached ~exunl maturity, ma6ng and oviposi
tion-the first fl mOl'l1ing and tlte second an afternoon fund ion
occupy n considerable amount of the tiHW prmTiousl.v SpCllt in 
:migrating 01' :feeding, Food, of coursc, no longer is nec(>s:::;a1',Y for 
hody elliargemcnt. The tendency to migrate seems to be much 
weakened a,fter oyiposition begins. Howevcr, migration do(>s not 
entirely ceaSe. After !:he first of f;eptembeL' the lllsects may moV(' 
Rome mi les from all area, witere they .h:tve been actively o"j positi Il~ 
for weeks. The more stationary pop"lations of mature adults arc 
seldom responsible for so much emI> n nd range damage as the actively 
l1lig-rfltinl! nymphs and I1(,W acluIU-i. 

The deaL'th of green i~ood late in the summer may be conduciw to 
cannibali:m1. At an,\' l'lltc, callJliiJalis!.lJ is cxceedingl~r J'ife lat(' in .Ju]y 
and in Angnst: ,,,hcn yery often th(' insects are found catlng the agin~ 
and \\'paln'ned members of their own ballC1. 

Tabl(, 8 f;llmnlal'iz(>R :l pad of the infOl'l1Hltion in local super\'iSOl'R' 
monthly cl.'op-dalllage rC'pol'ts. T11(' IIl1l1lbel' of aCL'('S cO"CI'P(] ln the~e 
rcpol'!"s is alJOut (l.OOD l{'RS than the total numbcr given ill th(' annual 
Stllte 1'P])ort<'. '1'he tablp .indicates thnt more thall half tll(' total 
acreage was infestt'd by the end of )1n.y. :lI1d that the months of 
g-reaies( ('rid,pt mig-ration into IlC\\-CI'OP areas ,"ere :May and .Tulle. 
)1any (i(llds ilwad('(1 <luring )[ny wen' l'l'innldec1 during .June alld.Tuly 
or \\'('1'(1 ('on\ inuollsly illfested hy ]))Ol'e ol'l('ss permanent adult poplll:~
tiOll:'. Compal'ati\"(~ly litti(1 n(',,- crop lalld 'W:1S illntded in .July and 
almosf .none in Ang!lst. 

'1'11l~ d('cl.'easp in the n!lI11!)(lr of (~amag('d CI'Op acres aft('I.' ~Iay tlnd 
.Tune IS clu(' pfll't'ly to t:Il(' :fact '.hat nmture adults Itl.'(' le::s IIllgl.'atory 
than Ow nymphs, but al::o to tl)(' ]lalTestiJl~ of grain and hay crops 
[mel to th(' extl'l.'minatioJ1 of the hlS(>ct:; in [mel adjacent: to important 
flu'mint! sectiolls. In lD3!t howevel:, at l(,:tst 11:1If the reported CI'OP 
c1ama~e W:lS doll(' by nymphal Uor-Jllon el'iekets. . . 

T.\IJI.~; 8.-A('I'(:II[/(,8 Of ('tOps 111'lrl!l (lalllllt/I'll (,flch 1/10/1/'11. III! .,l[O!'/IIt)/I ('rickcl8 ill, 
1.1).'1[1, n~/ecl 1111 81ule$ 

, 
April ;\"l~' Julr S.'nsonalJUIW August 

t011l1 
--~ 

..- ._.. - - .._---- -". -.- ,~.,- '-'~"----~ 

Idnho 
l\Iontunll 
Nebmskn~ . 
Nc\'udn 
OrcJ:wn 
South IlnkOlfl 
Utah ~ 
\\'nshi"~IOIL .". 
"~Y()lJIing' _.. 

775 
7.050 

(lO7 
50 

205 

90 

2.!)!W 
62'; 

2,~(]() 

7.0j1J 
2. RiK 7b 
2, Hi'! 

:1-17 
I, Q2·1.50 
<I. 7HL 75 

~~O 
1,:Sia.2j 
'I,Goo 
1.2·12 

:171 
3, (~l, 

85 
I. !1iI 
5,2:11) 

2:1:1 
1M 
Gl¥J 
~tJ7 
1;0.60 
2·IS 

iR 

6\3,1:1 so 

.f. 777 
9,fl.:;a.2'5 
,~, OliO 
D,3!1.5 
3, 4,(), 2.5 
!l.IH7 
1,(K15 
2, U05. 50 

10,732, SS 

Towl ~. S, bU, 2·1..(.1, (KIlO, 8'19. 2,1 2, ,'ill. f~1 so nO, 075. 58 
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FOOD PLANTS OF THE MORMON CRICKET 

CROP PLANTS ATTACKED 

Sinc(~ most or the cultivated plants ill th(' N ol'thwest are prci'el'L'ed 
food for the :Mormon crlcIiet,no attempt will be made to clnssiJy them, 
Ii should b(' stated, howevcJ', that injlll'y to fruit trees is unusunl and 
js chieny confinerl to O\(', fruits themselves, Th(' crops i'ol' whicl) there 
arc injury records are listed alphabetically, 

Alfalfa Peaches 
Barley Poh.toes 
Beans (garden) R'yc 
Bulbous blu('grass Sorghum 
Cantelol,nc Spelt 
Clover (eec1, white, alsike) Stl.'awbcl'I'ies 
COl'n S\I<1an grass 
Crested whentgl':lss })lIgar' beets 
Flax Sweetclovel' 
Garden stuffs 'rimothy 
:Millrt Tomatoes 
Native hay Truck crops (miseellaneous) 
Oats 'Vater'melons 
Pastnre (cnl ti\'a (('(1) Wheat 

RAl\"GI': PLANTS CLASSIFIED IN ACCOHDANCI, WITH TilE FOOD PHEFEIU'NCES 
OF TIn: :MOIUlOl\" CmCKET 

It wa~ assumed that. under l1atlll:al feeding conditions. ,':-;timntes of 
percrntage VOLIIIl1l' of destl'1lction indicat('d the l'('lativc attractiveness 
oj: plants as crickel'l'ood, Therdo\'(' all plants for "w1li('1\ 0\('\,(, werc 
l'(JCOI'(lS of ~{or'mon cricket damagc "\\'('1'(' :tl'l:nngl'd in {Oll\' class('s ac
conling to I"he. relative. volumes usually dcstl'Oyed hy crickets, ",Vhcl'
C\'('\' possible, esf.imates of a,w~ragc pCl'centag(> jnjul'Y were utilized ill 
classifying tlw plants, Thes(' fignl'(,s '.v(!,I'(, taln~n from 1:('col'ds of 
permanent plol"s and -from c1n!a fl.'om tl'anl'iecls gi\'ing ('stimat('s of 
plant <.:omposition and weight, or from incidental Held oh!:'cr.'vations, • 
Occasionally a speci('s appears on the list whos(' consumption estimate 
was JIlildc on the htu;is oJ obscrvations on one. 01' a fe\\' SCtlttercd plants. 
In these ('ases the maximum eonS\lInption estimnt('s w('I.'e lIs('(1 in 
Clilssification, 

Class A contains the nam(,R of plants fl.wp.lenny observed to incur 
losses of 20 percent O\.' gr.'toRtCI'; Class B, losses l'iln~ing from 10 to 19 
percent; Class(" 1 to 9 )wrccnt. Class Dincludes plallts "whose in:iur'y 
estimates mll lOWCl' than 1 percent and wcre recOl'ded as traces; also, 
those plants for which no percentage estimates ofinjul',Y were made, 
The plants in each class are subdivided as follows: Gmsses, grasslike 
plants, weeds, and hrowse and trees, 'rhe ('ommon name and the yenl's 
of record arc given with enell botnnicalnnmc, ' 
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CLASSIFIED LIST OF MORMON CRICKET FOOD PLANTS 

OLASS A 

Gra~sa8 

L1nrOpl/I"on pauoitlortlln (Schwein.) Hitchc. Slender wheatgrass '38, 'SO. 

Agropl/ron silica.l.wn (Pursh) Serilm. and Smith. Bluellllnch wheatgrnss '38, '30. 

BrOlllflS comllll/tatus Schrud. Bail'Y chess 'S8, '30. 

Brollllts secalilltl-S L. Chess '38, 'SO. 

Broil/us fac/Ortn//. L. Downy chess '38, 'SO. 

El1/1111/,8 condell,valu8 Pl·e~l. Giant wild-rye '38, 'SO. 

B/'I/I/IUS glalloll,~ Bllcld. Blue wild-rye '38, 'SO. 

Rastllc(J. pacifica, Pipar. ll'esclle 'S8, '30. 

Festllca. spp. Fescue 'S8, 'SO• 

•1IlIltlcnlJargia sqllurrosa. (~rin.) Rydll. Mat JIlullly 'S8, '3n. 

Pon sca/n·cl/a. (Tllurb.) Bellth, Pille bluegl'nl!:s 'SS, 'SO. 

Poa. seCllnd(/. Presl. Snll(lberg hluegrass '31'. 'su. 

Poll/pogon tl/olIspeliclI.~is (L.) Dest:. Unhbitfool: grass '38, '30. 

SUaliion hl/Sl"iw (Nutt.) J. O. Smith. Squirreltail '3S, '30. 


arasslike plall/.s 

Ga·/·ex dOl/flla.~ii lloott. Douglas sedge '38., ';30. 

Gare:!; nelJ/·a.slM!'Ilsi.~ Dew('~·. N('brnska seflg<' 'Bt), '30. 

Ourew spp. Sedge 'SS, '30. 

Scirpl/.S 1/I.icrOl.'al'/11I8 Presl. Rush '3S, '80. 


Weeds 

• 


A!la.~t(lc1w I/rUeifo/ia. (Benth.) Kuntze. Netuelenf horsemint 'BS, 'SO, 

Au08eris tar(J.x(lcifo!i(l. (NutL) D. Dietl'. b'alse ll10uutain·(lande1ion '38, SO. 

Afloseris spp. }j'als~ mountain-dandelion '38, '3!). 

AI1iUIIL aCl/millutllln Rook. 'Vild ollion '38, '30, 

A./li1l1ll. l.ereWc Nels. alld MaelJr. Wild onion '39 . 

.t1.llill1n SPIlt Wild onion '38, '30. 

AII(lJllwlis IIIllr!l(/rifacen (L..) A. Only, Pearlx (>vecln"fing '38, '30 . 

.A/ll0fl(/Jl1I/1.~ lUIH:('o/a/.1I8 (RoOk.) rforl'. flllli Gr:)y. Ool!l(~lIb:tlle '3U. 

Arell(l/';a COllf/csLo. Nul:t. SlIllllwort '30. 

AI'uelllollc hi8piua. A. Omy, l'I'iekly pUllm' '38, '39. 

LIB/e, scOpulOI'//'III. A. Gl'a~', Aster 'BS, 'an. 

A.~tl'(I!lalu8 /Jcckwitl/ii '1'01'1'. nnd Gray. Y(~tch '38, '3!). 

Astl'aflal.u.~ spp. Vptell '38, 'Bn. 

Bals(lI/lOl·hiz{/. ]Iookert Nllit. I1nlsnmrooi; ';38, ';30. 

B(I.lsamorlliz(l. S(lf/it/((/II (Pursll) Xlltt. ,,\nowlc-af lJlllsnmr<lot '3S, 'S!), 

B"(/.8,~i(o(l. kaliCI' (DC.) WIIP(>IN'. 7IllIslal'll 'B8, '111). 

lJra8$ic(l sp. Mustard '38, '3!). 

B/'ickelUa. sp, '38, '30. 

On70cllor/118 flllllll;80llii ·WatR. 7Ilal'illoR:! lily 'SO. 

C(l10cl/ortus 'lllIt/al/ii :J:OJ:l'. aml (;I'H~'. 7Ilal:ipusa lily '38, 'BO, 

O(WIl'li/1/! microclIJ'/l(l. Antlrze,i. J:'nl:;:efinx ';)0. 

Ca/lsclla. IJ1/1'8a~lJ(l.s/ori8 (L.) Medic: Shepht:r(lR-]lIIl'i'(' '30. 

Oh(ll1lac1tc1'ion (l1/!11/8tifolilll//, (]~.) S('op. Fil'(>wt:l't1 ':5S, 'an. 

Ohe/lOpolIiUIII. lcp/ophylllllll, Nlltt. 'a8, '30. 

Cir8illlll. spp. Thistle '38, '30, 

OOUiIl.sill. IIII/Tit/om DOll~l. B1ue·eyc(]-II1:J1'Y 'B8, '3n. 

0l'Cfli,~ (lClIlIIilla/o Nutt. . Tl1Tl~rtip lJawk;:;hPlll'll 'H8, 'sn. 

DellllliniulII 'I1lell~ie,~1i ])C. ~)1rilll{ larl,,,jJlll' '3S, 'HI). 

Del/llliniulII. SpIJ. I,nrl,i'pur 'i3H, 'XO. 

DrUlllocalli:s jiss(/. (NutL) llylll). 'as, '30. 

Hriycron S[I]). Fle:lbnllr '38, 'S9. 

ErioflOl/lml IlIlfililn J)ougl.B:trr;;fl'lll t:riogollulll 'U8, '30. 

E,.iO/lhUllllll/. 1(:(/t.~()l/i .A. Gra)'. ';~8, ':30. 

Brodiu1/!. dCI//arim//. (1..) VBel'. AI1iIeria ';3S, ';~O. 

Fritill(l ";(1. Illtili('(/ (Pursh) f;]lrf!llg, Yellowbel1 '30. 
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Gilia (Ilitolia (Nult,) n~'db, '88, 
G1YClj,-rhiza lcpi/lo/a I'ursh, Licorice '38, '30, 
Jiertiriellllt 1(///(//'1I1n i\liellx, Cow-parsllip '3~, 
iIicr(lcigll/.'1P, Hawkweed '3U, 
II,//drophlllllllll a/l}(!8/r(' Nels, alld KelllledJ', "-lIlcrleuf '38, ':~!l, 
II/Jdrophll11/lIll, capi/(//'llm Dongl. Ball-he:HI watl!('lenf '38, '3~, 
[ri8 1l!i.sS()lIri"/I-~i8 Nutt. Hoel.)' i\founlain iris '38, '3D. 
I.Alct/(('lt /ll/klte//(/, (PIII'8h 1 DC, 'Wild Ipttm'e '38,'30, 
Laduca S(,llI'io/u L, \Ylld letttl('e 'a8, '3!l, 
Lcp·leU /lilt ile'/.'Ji!lo/,/III/o l:icllrad, "PJlPCl'gI'URS ';30, 
L.elli<li/OIL Jlc'/'{O/i(ltf(llf, h l'I'Pllt'l'grass ';{l),'3\), 
£cpidillln '';;l'[filliclillI L, l'eJlpergrll:':s '31l, 
Lept%Cllia 'lll./llI.itillu .Nutt. ('nullti('lIl' '3~. 'SO, 
I~cw;"sia rcdivi/:a 1'1ll'81l, Bi lterl'oor ':IS, '30, 
LOll1utimn JlII/lie/III/!' (l'l1rsh) C, nJlllll, 'as, ':-lil. 
1,01//(/ / i/lln spp. \Yhi;;ldJI'ool1l JIll I'sl('~' '38. ':30, 
1,/lpil/uS comilttllS Kelll)l!g, TallellP lllpim! ';38, '3!), 
Ll/pinllS 8J1P, I.. upillf! 'H~. 'aD. 
I'!I!/o(lcsmia jlf//f'('{l. (1'III':5h) D. DOll. 'Hit 
J[a,rru(iiUI/I 'I'II/f/arc L. fIoarhoulI(I '38. '3U. 
Jfclilolu,s (/to/L Ih'>;I'. Hw('etclon!l' '38, '30, 
Jfc/ilOtU.8 ()nicill(//i.~ (L,) 1..11111, Yellow swpt'b'l,,~·l'l' 'HS, ':m, 
J[(,"'('I/,~ill [O/iIlSfl A. Nels, Bluehells ':;8, '30. 
Jlficl'08Cl'is 11I//aIlH (;(!)'I!I') Scllultz Bip. '3D, 
Micros/cris micr(/I/.tlln (Kellogg) Grecnc. '38, 
.I/ollolellis IIIl1iul/iall(l (Uoelll. (l1l<1 ~dl11lt.l gUl!clltl. '3D. 
01l08/C11/0/l ("('/leIl8 (Limll.) CI)(,J(('l'eIL Creepi II!;" lJl)II Yg'I':1 pc '3R, 'ao, 
PII(,Ollitl, Ol'OWllii DOH).:!. Brown';,: peony ':~}), 'gO, 
1'1110,1' f!J)p. l'hl!.lx '3S, '39. 
POlllfjOllllll1 sp, ](l)o[W('('(l ·HS. 'Hn. 
Callw8sia qll(/lIIa.~h (1'II1'sll) 01'('1'11('. C'ntllIllOI1 !.h~a[lJe:lmns '38, 'gn.
nUll1I1lCII/It$ C/11I1"11alrll';a l.)\11·8h, 'fl'ailing \luttC),(!IlP 'as, '3H, 
RUII/ex 'I:CI/0811.~ PUI'sh, DQ('k38, 'au. 
8(,II"c;0 ltlldroJlIt.ill/,~ Nutt. Groull(l!il~l ':~S, 'an, 
Nellccio ill/C!le"I'illl/l.~ Nutl". L:llIlh::;l:ong"u(' gl'oulHlsel '3S, 'an, 
I'-!t!/Iccio .serra Hook Grllllnrlspl 'S8, 'S\), 
Senecio SllP. GrOUJI(lsel 38, 'aD, 
,9it1(llcca spp, Prairie mallOw '38, '30. 
8i'~!JII/.Orillll/ (/lli,s,~il/lulI/ h ~rl1nlbl()lllu!'lat'd 'as, '3U. 
So/it/a[fO cl()lIf1a/a .Nllrt. ('l'('I'k g,OI(l('lH'O(! ':lS. 'ilD. 
8117/(U'I'((/C('(I. 1I/1I1/1'0it!/(I (Dol1gl.) Hpnch. Wol)l!lIlallnw 'aR, 'aD, 
Slall/r!la ('!rUn .JOI1(,I-', R(llIIlW ('ahhllg(' '3S, 'a!l 
'l'III'O;('II(1/UI/. oDil)il/ull' Weber. ])(lIlde)iQI1 'as, ·an. 
'1'IIciu,lOlliu/II. 8p. '3n, 
'l'h/(I.~/li (//'I'CnSC C. Ficlll liP 11 11)'(: r('i:'S ':3~. ':10
'l'I'(/f/0!lOf/OIl. tlra/(,-!/8i.~ r." SHlsif~' 'as, 'BU. 
T/'iro/illlll SIlP. Clo\"l~J' '38, 'an. 
Tri/tiulIl Ilctiolatlll/1 PIIl'sh, \Vnl((>-robin '38, '30. 
1"'''1'(11,1'1(111 i'!llifOl'lIielllllo DUl'II1l1l. Fn18e-h\!lIcbon~ 'a8, 'SO, 
l'('rll(/.~rltm. t11.n,),~//.~ L. l\iulJeill '3!), 
W!let,hia. llJll!l/(o,/:i"{/lIlis Nl1tt, 1I1111(,S·(>I\1'S 'as, '3D, 

jJrOlt'sc /lni/. trees 

A-l'icmisifL !J11(1,1)11O/0(IC8 NllU. Sngebl'ush 's8, '31), 
.tlrtcmJ,~i(l, kit/CII/a/a Null. Black 8agehrush. '38, '30. 
Orallot7H1.~ 1.'r/utiItIlS Dongl. Snowbl'ush 'an. 
Ohr/l8otlllUIJ.1I11S 11llllSCOSIlS (Pall.) Britton, Rubber rabbitbl:118h '38, '30. 
Lt!lJi1-!'!I//"rcn 111'!I(]lIle(/, (Pul'sll) (ll'eelle, Bl1ffalOhel'l'Y 'lln. 
Phil(l(lclp7lU8 lcw;,~;;, Pnl'f!h. i\I(jckol'lIl1ge '38, '31), 
1'1'11/1118 rlclllil'JlJa, (Nutt.) D, Dietl', Chokecherl'~' '38. '39, 
Ribc8 (lllrem/l. PtlI'8h. Golden ctll'l'tlnt 'H8, '3D, 
JUlieS spp. CIU:1'Il ntH '38. '30, 
,tjn/iw SliP, Willow '3S, '30, 
SIIIltP1i.Ol'ir,'(lrpo8 oreO/lhilll8 A, Gra)', SlIowberrr '38, '3~, 
,tjlllnllltOl'icrll'fi08. sil. SnowbelTX' '3S, '30. 
l'(/cei."i1l1//.' mCmOI'(III(1C(]lIm, Dou;:n. IlIuclJerries '39, 
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CLASS JJ 

Ol'(lsses 

/lI'OI/lIiS SP. BrOlllcgrass '38, '3~. 


"lIeTic(/. i'll. l\leliegrass '3S. 

OI"JI~O[Jsis hl/llI.C'I1oic/(',~ (UoeJl1. nml ~Chlllt,) Hicker. Indinn l'iccgrnss 'aR, ':\\). 

Ol'y::o]JsTsl.cebberi (Thnrb.) B('nth. Riccf!l'llsS '38, '3!). 

1'0(1 1/Cw([cl1sis Yns('r. NeV:l!ln bhwgl':tl"s '38, '30. 

Poa l)l'a/eIMi.~ L. Kentneky hlncgTfI!'s '3S, '3V. 

/'0(1 spp. Bluegnws '38, ';3fJ. 

tlntbiR sp. '38, '80. 
ilrc//(/ria sp. SanllwOt·t '38, ·3n. 
~1.~/f'1· 81lP. Astl'l' '38. '3!!. 
('lu'lIo[l()(/il/'lI/ albllln L. L:lIllbi'qU:lrl(>rs 'aB, '80. 
Hnl.~iHIIOn sp. \VI'S!l'rn wallflower 'glJ, 
Frili/irwi(l. o/)'o/lIl1'[lnrca NlltL Yellowbell '3n. 
Hr'li!lson/1II ('i1lc/'(Isc(,1/,~ R.\'(Il). '8S, 
Hl/dl'Op71J/llu7l1 SIl. '38, '30. 
Lam)ll 1.(1. spp. Stklnrcctl '38, '3\). 
Lit//(),sperlll'lllll l'Ur/('I'O/l' Dnu/.{J. Rtonps(>(>d '8S, '80, 
O;rl/liB stri('/a L, WoodsolT!'[ '3V. 
OJ:/lll'opi,~ /am7i1'I'fij PUl'sil. Lnrowe(Jd '30. 
Pell.~/(,l/IOn :"vp. Hp:lI'dtong1H' '38, '3n. 
Plu/('elia 1111('(l.l"i8 rPur!'h) Ht)!z. '38, '3f!. 
RIII/ICA'SP. noek '3/{, '3\). 
Si'~JI"ill('7tilllll "ou!JI(/.~ii A. Dii'tr. Dl\w-!')'e(J'f;'rn:::s 'as, '3f). 
SoliflfJ{IO sp. Go!(lent:o(l '38, 'so. 
S/mtltl/l';8 plal/fo!fil/eo l3('n(h. 'BO. 
Tltel'l/lopsis 1/10111(/1111 NutL GoWen 1)('n '3n. 
Trifolium hylll'id/ul! L. Alsike clovPr '3S, '30. 
'l'l'ifoliul/I 'l'epen.s L. Whit(' cloY('r '3S, '30. 
rO/C'·l'io·lla sp. Vall'rinn '38. 
Zi!Ja(/ellus paniCI//allls S. 'Ynt;:. Foothill !lenthcnmns '3S, '39. 
Ziy(ulclIUS sp, Denthcnmas '38, 'BO. 

JiI'(iH·.~(' (/1111 il'cC's 

S(/U17J1leu.~ me/(II/O('(ll"l)(/ A. Gt·ny. Blnckheall eWer '3S, '39. 
SOl'lm.S seolHllilla Greene. l\Ioulltnin-:lsh '3!). 

CLASS (' 

Gl'asses 

A!lI'O[J!lI'on smitllii nydb. B1nestem '38, '3\) . 
.t1Yl'osti,'J all1(/ L. Ite(ltop '30. 
Boule/ol/a. f,!/"(/(!i/i.s (fl. B. K. \ r,ng. Blu(' gr:lllla '30. 
Br01lllls 111 ('1'111 is Leyss. Smuoth hrome'3S, '30. 
j)esellamJl.~ia. caesp it 08(1· (L.) Beaux. 'I'nfterl h:lirgl'nss '38, '30. 
B/.YIII//S (/rellico/(1 Scrilm. nil!! Smith. 'YiI(1-rye '38, '30. 
Ji!estucllic1allOcnsis Elm!'r. Bluebnnch f!'scnc '38, '3~. 
Ilonlcum. 110£1osllln L. Meadow barley '38, '3D. 
Hordeu1//. sp. Bal'ley '3S. 
Koe/eri(/ (;I'is/atll (I.;.) Pel's. .Tullegrnss '38, '30 . 
.IfclioCl. 111171108(/· Geyer. Oniongl':ll"S '8S. '30. 
Phleli///. 1/1·aten·~e h Timothy 'as, '3!). 
Po(/. epil.is Sct·ibn. Skyline hlne~rass '3!). 
Stit}(/. ('0/11(/./(1 Trill. nnd RUllI'. Needie-mlll-threatl ;3S, '30. 
Sara. thm'/}er;all(/ Pipel" 'llllll'bel' needlegrass '3S, '30. 

GI'fI~8H1wll1Ullt8 

Oa/'elC sp. Scdg(' '38, '30. 

Eleoelwl'is l101us/l'i.Q (L.) Roem. :111([ Schult. Spil{('~ rusb '30. 

Eleoc1/((l'is sp, Spike rush '3S, '3~, 
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lVeells 

Achillea lCl'llIl/OS(c· Nutt. Weslel:n ynrL"ow 'as, ';30. 
.t1/limn lemll/oni Wats. Wild onioll '38. 
tinlclIlI(lri(l. (lilllorp//(b (NlItt.) Torr. lind (h·IIY. ('al's-foot '30. 
Aplo/JltllllllS (lC(!lI/i.s (NIIU.) A. Gr:l.y 'as. 
.dplOJHt}IJlII8 f((/c(lI.II.~ (ltydb.) Blake '30. 
tlPOCl/III1I11 ambit/cns Greene. Dogbanl? ';lS, '30. 
dre/lUda. '/II (/eJ'atll?/Iin 1:5. 'Vals. Snllllwort ';JO. 
1t,~tcr leuealllllClllifolills Ol'('('n(' ';~8 ,'ao. 
Oastill('ju. /l//!JlIslijolia. (Nut!'.) DOll. 11111 ian paintbrush '38, ':':0. 
oustiltcjn 81). Inllian IlIIinllltusl1 ':~S, 'an. 
Olllle/wetiN I/ouy/a,y;; (Hook.) Honk. and •.\rn. Fall'\'·yarruw '~jS, 'aD. 
OIlC'lIO}JOllilllll sp. C:OOIlC[oot 'as, ';l0. 
Ohill/apltila, 1I11lIH'77ala. orcidr:lllali:! (Hy!lb.) Blake. Pipsissewa 'an. 
Chylisl/lu SIl. Chylifilll:l ':lS. 
Oirs/um a1Tell,~e (L.) St'Ot). '30. 
OO/'liylon/hlls ·ralJlo.~us Null. 1.'l\IIlH'WeNl ':lS, 'aD. 
Dcs('ura.illi(l. i/ld8IL (Engl'lm.) HI·ittoll. '.l'allsyl1llli;t:tr(] 'as, '3D. 
Desellr(l;lIia. 11;'1///(110 (W:rlt.) lll'itton. 'J.::Illl'ynlllii\:Hl"ll ':m. 
DOII(/il£ Sp. HpCIl\\'pec] 'an. 
El'i(fcroll IH('//Iill/.~ Xutt. ]l'leaballe 'a8, ':{f). 
B.ri!Jcron CO/lCilll1/1..~ (Hook. :llltl A I'll. ) 'forl" allti Grny. 1<'lellbillll! '3~, '3~. 
El/roUI/ lllllaia (l.'nrsh l l\foCj. Willll~r:fat '38. 
Ji'muar;a. sp. Wild "trawbCIT~' '38, 'S!). 
GO/iIlI1l. borel/Ie L. (Jlellverli ':lS. '30. 
OoyOJlh!l11(.1I/ !liffIl811 III 'rOIT. lIIal Umy. Kiiehenw~'erl ':3S, ':{!J. 
Geranium '!'iRI'().~i8.~illllll// l!'ii;r~h. :tlltll\It')'. HUek.y gel':rnillln ';~.s, '3D. 
Gilia· eou!Jcsta. Rook. '3S. 
G iliu SJ). '30. 
H(!li(/:lIlhll.~ ((lIIIIWS L. ~1I11f1ower ':lS, ':30. 
Leucelellc hitlel/a (,\. Oray) ll.l'lllJ. 'as, 'an. 
LitlloJlhr(/!JII/(/. [lard/lora (HoOk.) Nutt. 'YoO(]]lInd star '3S, ':In. 
Litho/l7/1·a!J1I/1/. sp. Woodland star 'as, ';{!). 
Jfcnlzc/itl. ullJi('aulis (Hook.) ~rorr. ant! Om)'. l~lm"il\g-l;tal' ,;~S. 
J£clltzelhl. 11iS/lCr8(1 S. WiltS. 131Hzing star '3S. 
'NwL'(I1'1'etia lirc/(;('}'i (,\. GI:ny) Grccne ';{S. 
Oellotltcl'lt 'IIwrt/illa/a. Xutt. Evenill!'('lIriIllI'OSC '30. 
OCllotilcra: tl'iclro('OlJ/x Xnl't. alld (1m),. Evpning-Jlrillll:ose'ilO. 
Opl('IIti(l. hUllliIl/salta!. l)ri(!klYllear '3U. 
Op 1/11 Iia· St). PI:ic),IYllCllI' 'as, '30. 
0l'co(:al'ya C(J/I{cI'liflol'a, Greene. llain'll'nf 'aR. 
Pe/l,v/ClIlon 'l'lIrllICI'f/ii A. Nels, Pcn;;tt.~1Il011 ':38, ';{O. 
i'lIlox CII1/(,S('OIlS ~L'orr. and Gmy. l'hlox '38. '30. 
J'h/o.'C lrJIIgi/olia Nutt. Phlox '3S, '30. 
1'hlo.r sfu,//sliuryi eeon·.) Bellm:. Phlox '38, ';~O. 
1'/lultaf/O pursllii Roem. nnll Schult. '''ooly Indianwhent '38, '30. 
PolYf/o/lum. Iwicll/(Ire L. Knotweed '38, '3H. 
Pololltil/a !J}'(/cili.~ Dong!. Cinquefoil 'as, 'an. 
Rori}If/((- ·lwslurtiu/Il.-(Ullwticu/II. (L. \ Schinz and TheU. "'ntercress '38, '30. 
RlI1llcw me.riCIIllu8 l\[eisn. Dock '38. 
Sa·l,w/a lIcstijcl' A. Nels. Russian-thistle 'as, '39, 
Siovers/a. Cilifl./Cb (l~III'sIJ) G.l)on. Olll-mlln'fi-wIJislwrs '30. 
Si.~yrillchillll/. sp. Blue-eyed grass '38, '39. 
Spltac'I'o.~tiYII/(l. sp. 'ao. 
Stre}Jlullthlls St>. '30. 
Pr(lClC8C(llIti(l. occic/elllo[i.q Britton. Spitlel'wort '30. 
Pri/oHII1'" pra/cuM' I,. Red clover 'as, ':39. 
Yllccn u1allcn NtH!;. ::lPllJlish·bnyonet '30. 

http:OoyOJlh!l11(.1I
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Browse clIIiL l1·ec.s 

.dec,' clOllylculii Hook. Maple '30. 

Amelal/chiel' (;tt.s;eki; ll'ernalt1. Herricchcnr '30. 

Al'icllli.'tia friyi(/a Willll. Bagcbrulllt '38, 'au. 

Bell/iu sIl. BirCh 'aH. 

Oltl'y.~()t"III1l/lIlS SP)}. Uabbitbl'Gsh '38, '30. 

Omll/cUII.s tIOlly/a.s;; Lilld!. Hawthorn '3S. '39. 

Phys(JC!lI·I)I(.~ 'IlIair(lCCll8 (Grccnl'l KIIIIow. Ninebark '3S, '30, 

Pcm[litJl/lll1n '·(lIIlOlii.~l!illllllll Nutt. '88, 'ao. 

PI'III/II.~ Ol1l(tl'uillllla (Doug\.) D. Dietl'. '3f), '3D. 

Rosa SIll>. Wild rose '3&, '39. 

~lImOllCII.~ sp. Ehler '3S. '3£). 

~Y/ll/JllOri('1I1'Jl08 a/bus (L.) Blain'. Sllflwhl'l'I'Y ';~!J. 

''-;YIIl/lllOl'ir'(lI'pos 1'oilllHlifo/iIlS .A. Gra~·. Hllllwhel'J'Y 'as, '3D. 

r(lC'dllilll/l lip. '39. 


CL.\f;S II 

"luro[l'iJ/'ol/ a(l.~!l.SIIf(·"1I1/ln (HO'lk.) S(:l·i1J11. 'rllkk>illil,e whl'ntgrass '38, '30. 
Agropyron ,'Of/cns (L.) lll'UlI\:. QUflClq;rn"" 'ao. 
.d[/I·OJ!yron 1';jllll'illlll H('l'iJlIl. anll Smith. Sll'cnllibank wheatgl'lU:!s '30. 
~1m'o$Hs 7lienlfllis CWalt. \ B. S. 1'. Tirklc~rl\SS '30 . 
.ti[lro8IiS Sr>. 1Ielltg1'll"" 'as, 'an. 
.lll1rlrO/JO!/oll (urcatu.s Mull!. Big 1l11l(>S\f'1\I ':~n. 
Alllirofloyon ~('OJlal'il/,~ )Iit'lix. I,ittlp hllll,:.telll '3S, 
BI'Cklll(]lIlli£l. ,~!I;:;i!/(/('/l/I(, (Hte1ll1.) Fel'llul!1. AlllPl'icnn slongllgrass '3S. 
BOIII('/o/ia c/ll'lip(,lIriula (Miclix.) 'rOlT. ~i(W-":ltg gr:lll1il '30. 
B/'()IIIU,~ ('l/rillalll,~ HI/ok, alld .\['11. Califllrnin bl'om\:! '3S, '30. 
Broil/us ri!/id/ls Until. nip~lIt g1'a;:;:: ':{!J. 
ltl'OIilll8 rubcnB L. Foxtail I'lw,,;::. '3S. 

EI/chloll claclyloiilCs (Nutt.) Bligelm. H\lffalogJ'as;; 'aD. 

GlIll/ll/(/!/rosti.~ ill(';1)1I111/8(( .A. 01':1.\'. N01'tlll'l'1l 1'eelig1'nss '38, 

DIIl'///lis [llolllel'lI/a L. OI.'<,lIn1'(1 g['nss '38, '3D. 

Dantllolli(/. califarnica Boland. CalifOl,'nia ontgl'fls" '30. 

1J1Intlwlli(l, IIl1i.spica/a. (Thurb.) )IlInro. One-spike ontgrass '30. 

De.~e7wlllp8ia. sp. Hnirgmss '38. 

Di8ti('hli,~ ,~ll'i('/(t (~l'on.l RrlllJ. DN!Pl'l ~ultgl':lSS '30. 

BlJllI/uS CIlII!/(/IJ)/.~i.~ L. Canalla wild-rye 'a~. 

Fe",tl/c(l I'/I/)/'II L. Red fesell!' '30. 

JIon/!'/i1n jll/mtulII IJ. l~llXt:lj] bn1'II'~' '3n. 


• 
lTon/f'1I1II "Il/urinlllll L. )'Iollse barley '31-:. 

Iron/culII Pll8illuIII Nutt. I.ittlt> barley ·;3D• 

l'illlimul/ ('(lp;llllre L. 'Yitchgl'f1SS '30. 

1'0(1. ampla. Met:l'. Big bluegrass ':m. 

POll· ('(tubJli (Scl'ihn.) Piller. C:tnb~' !)hwgl.':lsS '39. 
PO(l.intcriOl· Rrl1b. Inland bJuegr:l!;s '30. 
POl/ jll1lcifn1ia. Set·ibn. Alkali bluegrass '39. 
Pu('('illellia nuttullial/o (8('lIlIlt.) HHchc. Nuttnll nlkuli·gl'uss '3S. 
PII('c;Jl(Jllia. ill). Alkn Ii-grass '30. 
Selwdo/llwl'tl/l.g Jl(/l/ir'l/llltll,~ (Nntt.) 'J'rel. '.I:umblegrm;s '39. 
SI'luria l'iritli,~ (L.l B?HUY. GI'l'en IJI'isth'grass '3n. 
Sitarlion juIJaillln :T. G. Smith. Dig SQuineltnil '3S. 'BO. 
Sliplt ('OIUIllIii/lllll ).[:(('01111. CIlInllIhiH IWf'IIlf'grass '8S. '39. 
Stipa. lotlcl'Illtllli Yasl'Y. I,ettt't:I\ulIl needil?grass '38, '80. 
Sti[JCl; orcif/cuta/is 'l.'hUl,'b. 'Y('iit('l'n lIet'(lleg1'ilss '39. 
Blilla. riri<lll(ll Trin. Gt'cen (ll'('(lIegrass 'an, 

Blcocllflri.~ I)(u/Cit/ora. (Liglitf.) Lin],. IlnlrllslJ '39. 

Equisetm/l. SIJ. Horsetail ';38. 

JI/.I/(}JI.~ /Ollfli,yilflis 'eon. 'Vir(' J'lIllh '38. 
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ArOllilll1ll ('oll(lI/lIialll(m Nutt. ('olullll.Jin nl(lllkHlwoj] ':m. 

.tlIlIl/l'f/1/lIWS !l1'(I('1'i::ulIS IJ. TUIIIIJIl'wpp!l '31:), ':~!J. 

,,[II/I/J'II/UhIlS 're/l'oJ/emlls L. Pi!;"WPP!l ':In. 

AlII8illl'l.'iu. 1'1I!IO,~fI HydlJ. 'aR. 

.ILm,~i'III'ki([ ~V. Fi(llIlclIPCk '3S . 

.111/('11//(/1';11 'I'OSCO «I'(,PIH'. Cat's-Jon! '3!!, 

.I110!!I·IlIWlli(/a. (Lintll.) 1{I'!ttm), EI'Pl1illg ))I'i!m'oHl' '!JH. 

.<l!ilO!lIIJIJIII.~ ('(lI'thlll/wilil'S ('II,~il'kii .\. (;J'a.\·, Gllldl'llblllW ':lH, 'an, 

,IPllf'lllllllll "P, Indiall )1l'IIlP ';38, 'a!l• 

• lqllilf'[l;u formosa Fil'('Ii. Hil.lm ('lIll1l1lhilJ(' ';lH, 

.<l1'!lI'llliIW III/,w'l'il/a II),) It.l'dh. Hil\'(lI'wl,'PII ';{l'• 

.tl.~di'/lifl8 11/1.I'il'/UW Cnv. Milkw('!'11 ':3ii, 

.1.~('/I,/JiflS I'p. :\lilkw('pcl ':38. 

.I.~l('t· l't!lrJ/lI (_\. C:,·a.\'1 1IIl\n'II ':lH. 

.It.ytl'(/!I(lllI,~ /l1/1'.¥71 ii Dong-I. Yetl'lI ';m. 'ao, 

J;OiNIiIlI'flliu (/clI,~ilto/'(/ (Linill.) H. Waf". ':lH. 

IJI'ollil/('(l t1oll!lla,~ii H, WaiH. ':lH. 

('II/'UIII IIIlil'lllIl'r; (lIolJk, IIlld AI'II.) A. {:l'ny ':3S. 

("III/!Il/lit/{,~ ('l'fI,~8;(,((lIlis ('1.'01'1") H, \\'a(H. Hf1'1Il1luW1!1' ';)1', ';3!J. 

('ir.~i/(III (lI'lIl11l1/l)1/(/ii Tol'I·. nlld GI'II,\', This!lp ':II'. ':~Il. 

('/11 rkil( 111I/du'l/a l'lIl'Hh ·as. 

('/(/I//ollill }l!'l'fo/illlll 1),,"11. Hqu:J1I' lett1l('p ':~ii, 

0111/11011;11 :-lIJ. Hpl'in!;" hp:lIlf',y 'as. 

('/ClI/u/iB 1i[11I81i1'ifolill NuU. ClplIl:Ji i;: 'aR 

COI/olllio /i1lC'ari,\' Xutl, Hh"Il(]('r.II'HH'tl ('olil/min ':m. 'ao,

CoI/OIII;a. St), ('ollomin ';lR, 

(!Olll'O/I'II/1I8 1I/'/"'1I8i.' L, Bintlweptl '::10, 

01'1'/li8 orl.'i(/cl1/aIiN Nil!!. Hall'l,::; beHl'd '}iR 

JiJIliRia II/Iete/eo L. ':\S. 

BII i/O/Jill III (((/ellol'(/II/OII I fill I>;;:)",, ,"illnw herh 'as, 'an, 

EI'f!/croll bloollleri A,Gmy. FI(lHbnllC' ':l~. 

JiJriO!lOIlWII oll/lil/I/m NulL ';{!), 
Er;o!loll/lll/. a/'irllllll Grecllc. '38. 
Nl'iulIOllIl1II hel'((('/roir/C8 Nut!:. ':lS, 
NI'iO!/OI/IIII1 lIIicl'olhcel/lII- Nut!. ':lS, ';1H. 
Nl'iol/O/III1H neil/celli III C:I'CC'lll\ 'an, 
Bl'iollOIl 1/11/ iill)l,':l!l. 
Oflill(ll'(lia ((I'i,Y/al(J. PIII'SIl, Gnillnnlia ':j!), 
Oa/illill. SJl, B(lt1~tI.'nw ':l8, 'an, 
0(11/1'(/ ('occi'llefl Nul.t. 'ao. 
O(//Il'a Sl). 'as. 
GO!lO/lhl/lilln I·OIl/08i.~8illl/un Ton', HlIl1 Gnl~'. Kih'hplIII'PP(] '38, 'HO. 
Oilia 0[1[11'('0(1/(1 (Pursh) S)ll·cng. 'I'illpillte 'ilS, 
mlia I)/J.II[/CII,~ (Torr,) B(!lIth. Pd(~klr gilin 'HS, 
Ol'il/delia 8fJl/(/I'I'()Slf. (Pllrsh) DUllnl. GUIIlWl'C<1 ':38, 'an. 
Helieollla, sp. '3S, 

lIe7ialltllc//(/ IIl1i//Ol'a (NlItL) ~ron. IIl1el Grn)'. I,ittl/' slIlIflower ':3S, '3~, 

HIIIIII/lu8 IUPlllu,9 L. Ho)winc 'HS. 

Ilia/LOa. NC(l.pif/e/'(/ (Hook) Nels. tlIlfl :\1:1('hl', 'aq, 

/1,(1. a:ci1l(lris PlIl'sh. Silvcr 1I0vertywccc1 '38, '3n. 

h;(I !i!(llIlhifo/i1l Nutt. Mm'sh cldcr 'an, 

Lill/IIII I(ll/}i,~ii Pl1I'sh, Prairie flax '::IR. 'a~. 

Lit7w8/1cl'llIl/ln Sill). Stollesce<l '38, '39, 

Ma//)(Istrum COCcillCll1n (Pllrsh) Orny, Scarlei' mnllow ';~S. 'an. 

;lfrlltzl'/in plt1lliln (Nlltt.) ~l'ol'l'. am1 Gray. B1:)zillg·llUlr':J8. 

Millll/i/is !lutia/lI,y DO. Common lIIoll1wrflowel' '3S, ':l!l, 

Millllllll.~ lI(/IIU,~ Hook. & Arn. ~[Ollkt'~'lIow('I' '3S, 

,1(01111/'(/11 'III1J1I17/(/efo/in Graham. 'ao, 

NCJI{!/fl c/I/(!1'ill. L. Ontminf: 'ao, 

"Nicotiall". at/clIlI(lfll. l'orI'. Tobacco 'H!}. 

?,r!llnll/WC(I. llo711M'/lalu (~~nA'elm,) Ol'penc, Yellow watetlilr '::I!l, 

01l(l,qra 1I00keri (Torr. Iwc1 Grny.) Smll)l. Evcning-)Jrililrose '38. 

OrCOC(f1'lIa IIt11lfil.'{/IIIi.~ (Torr,) Grcenp. Hllil'~tlcllf '3f), 

O/'cOC(H'llel sp. Hail'yl(laf ':lS. 
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Ortllocal'lJlts lutaull Nutt. Yellow owlclovcr '3S, '3U. 
1'ClllitOI/l.On deuslus Doug!. Benr<1tongue '3S, ':3U. 
Pellslemon gail'ane!'i YUL·. OI'Cg(()1lI8 A. Gray. '::lS. 
POlIstcmon s]Jceio8118 Dougl. 'as. 
Phloa: clougla,</ii Hook. Phlox '3U. 
Phloa: spp. Phlox '::lS. 
Physal'ia. aiaYlllocal'/}{/ (liuol,.) A. Grn~:. DOIibie bln<1l1eqlo<1 '3S. 
P/alltago lIlMOI' L. Plantuiu. ':.II). 
PollI{fOllllln dOIl{f/asii Greene. Knotwced 'as. 
PollW01/1U1t pal'lIic(//'ia, L. Smnrtweell 'an. 
P,wl'ule(l JlItl'lihii. Yail. '3S. 
Plel'icliltlll utjllilillll:n (L.) Klilm. Ht:acIH:!U J'l'rn '3S. 
RlIlloeckia occiclcllt(l/i.s Nutt. CO!l(~-flowcl' 'an. 
nlltioitlll colllllullll'is (Sims) D. DOli. Coue-Howcr '3U. 
8ull!/ui80I'O(t CHI/Illn Nutt. '3S. 
Si(l(//cca g/allccsccll8 Greene. Prairie mallo\\' 'BS. 
SisYl'illc/t.iltln /la/ophlll/mll- Greelle. ':':8. 
8mi/(lcilln (Ilnp/c.'/]ic(l1tli,Q Nutt. False sololllollsc:ll '3S, 'BO. 
Solalllttn 1'08tl'(ltum Duna!. BufIalo-bur '3!). 
Solicl(/[/o ri{lidn L. Goldeurod 'B9. 
SOlle7t11s ul'vc'//sis L. Sow thistle '30. 
Splwel'alce(/. 'l'iVII/(lI'i8 (Book.) ~:on'. Glove mallo\\' 'BU. 
.':itrrwtltllthlls co/'(lut,II.~ Nutt. 'BS. 
'J'hlllSrt1IOC(/1'11!18 ClIl'VfflCS Book. 'BS. 
'J'ritoliutn lIWCI'OCallhaZl/1n (Pursh) PoiI'. '3S, '30. 
UI·tica, 71O/osal'ice(/' Nlltt. Nettlc 'as. 
1"a/el'iWIW c(ll/lis Nutt. Edible valerian 'BS. 
Vicia Cllllel'iC(U/n Muh1. American yeteh 'BS. 
nci(/. Sl>. 'Bf). 

Viola 'll1I/tallii Pl1rsh. Violet 'BO. 

Zigac/clIlIs alcoalls Pur8h. Mountain deathctllllllS 'BB, 'an. 


j]!'01V8C (l/I(~ TrCC8 

Jibics oOlicolol' (GOl'll.) Engcllll. "'hite fir 'an. 

A1I1e/(wchiar (/llliro/ia Nutt. COllllllon servicebel'ry 'ilS. ':;D. 

d.l'temisi!L ccuw 1'lIl'sh. Silver sagebrush 'BS, 'an. 

,1l1l118 telluifoli(/, Nutt. -'.\ld(w 'as, 'BO. 


• 

•4.I·temisia. ri{fiC/(/. (NutL) A. Gray. StilI sflgehl'lIsh '3S. '3D. 

AI·tll/liisin 811illC8CCIIS D. C. Eat. Budsage 'BS, '31l. 

Artcmisia, spp. Sagebrush 'as, 'B9. 

Jttl'illlea: confm·UroU(/. (Torr. und l!'rcm.) S. 'Vats. Shadscllle '3S, 'BO. 

Cel'c(lC(l'l'/lI/S /edif(llil/,~ Nutt. Moulltllin-mahogan~' '3S, '30. 

ChrJjiSothmH1!IIS '/lisei(litlol'lIs (Hoo},.) Nutt. Little rabbithrush '3S, ':30. 

Guticrl'e;:;a. s(/I'oth'/'ac (Pursh) Britt. and RIIsh~·. SnalH'weed '3S, '30. 

(/ulicl'l'czia. sp. Snakcweed 'ilS. 

Luria: occiclcllt(lli,~ Nutt. 'Vestcrn larch '39. 

LJj[Joclcsmi(/. spillo.Y(t Nutt. '38, '30. 

Pi,W8 lllOlIOph!llln Torr. and Frelll. Singlclcaf )liiion ':iO. 

POllll11l8 (['Il!/listifo/ia Jumes. Narrowlenf JltlJilar '3S, '3~. 

POJlII/II.~ i/alica, DuUoi. I,ombal'dy IlOllhll: ':3S. 

p'qCl/cZotsllflfl f(/mifolia (Poir.) Britton. Oregon Douglas-fir '80. 

Poplllus Il'ic/t.oc(lI'P(l. [];01'1'. nnd Grny. Innck bnlsllIn poplar 'as, '3n. 

PUl'8hia. t1'idcntntn (Plll'sh) DC. Bittorbrush '~~S, ':lO. 

Rhus tl'iloolLta.Nutt. .Sknuk bush ':lO. 

Ruou.~ 1l((l'vi/loI'1I8 Nutt. Bluokbel'l'Y 'au. 

8(l1'coo(/·tlls vCl'lIIicuZatus '1'01'1'. G)'cnf;cwo()(l ':~S, 'a~. 

l'i/li/'(lc(f. COI'I/m.OOS{/ RIlC DWHrf spiraea 'BH. 

8!1tnphol'icur[108 alblls (L.) Blake. SuowhpI:1'~' ':18, 'Bll 

'i'el/'(uZllmia. C0l1I08(1. A. Gmy. Hori';ebl'u~h 'BS, ':30. 


Table D sumlmu·izes the food-phlllt list. It shows that 21 percent 
of the entire list js composed of grasses and gL'tlsslike plants, most of 
them important .forage species. Fourteen percent of the total is com

• 
posed of shrubs and trees . 

http:1'ClllitOI/l.On


42 TECHNICAL BULLETIN 866, U. S. DEPT. OF AGRICULTURE 

TADf,E O.-Num·7Jer of speaies of grasses, grasslike plants. weeds, and browse (1;/!ll 
t'/'ees in ea.ch class ot the l[ormon c/'icket tootl-pla,nt lis I. 

Species or grnss('s ISpe."ies or grass· j Species or \\'('l'd~ !Specil's or browse . . lIke plllnls I ull.1 trees Total 
num· 

OIllsS Pcrcent- Percell I· I lPl'rccllt. 'il'erCCIl!' slt)~i~~
Nuw- age or NUIII' age or NUIII' I age or Num· age or in ench 
~ ~ ~ ~ ~I~ ~ ~ ~ 

~___~,__'~ --!~-----------1·--- I ' 
A. __________ ._______ 14 12 4 31 8ti : 74 13 11 117 
B. __ ..__ ..•• ____ ._._ 7 21 0 {) 24 ' 73 2 r, 3!J 
C"..____ • ___ •__ •. _. 15 17 3 3 57 04 ].I 10 80 
D_.......... ___ ..... ~~__3 ___2 ,_~__5_1J _27 __l_ti ~ 

1 

_~~=_ 7·J 18 10 _~.i~~~_~___~~___...~ ____~_~ 
SUMMARY 

During the field seaSOllS of 1938 and 1939, field studies and surveys 
were conducted by the :Mormon cricket control project of the Bu
reau of Entomology and Plant Quarantine with the view of deter
mining the nature and economic importance of ':Mormon cricket dam· 
age to cultivated and range l)lants. Intensive studies were largely 
confined to Nevadu" Idaho, and Oregon, where the heaviest and most 
critical outbreaks were to be found. The major infestations in adja
cent States were visited and briefly surveyed. Damage surveys cov
ered all States in which. control programs were in operation, injury 
records being supplied through the cooperation of local and State 
supervisors of the :Mormon cricket control project. 

Detailed field studies consisted of a series of permanent tenth-acre 
observational plots located in are:lS where Mormon cricket utilizR
Lion of the range was heaviest. The plots, which were visited pe
riodically, contained marked plant>: .j!or which growth and injury rec
ords were kept. "Spot" ob~rvations and transects of point-observa
tion plots 'were used to sample range feeding of the Mormon cricket 
elsewhere. Injury was meflsurecl in the permanent plots in terms 
of both percentage loss in seasonal forage production and percentage 
loss in dry weight of all herbage. The transects measured injury in 
terms ·of one or the other, depending upon the method of collecting 
field data. A food-plant list was compiled and arranged so as to 
indi?ate broadly the preference of the :Mormon cricket for the various 
speCles. 

The Mormon cricket (AnabrU8 simplem (Halel.» and the coulee 
cricket (Pe1'anab1'1l8 seabrwollis (Thos.» are at present the only 
members of the subfamily Decticinae of economic importance in the 
northwestern part of the United States. The former occurs from 
the Red River Valley in northwestern Minnesota southward through 
western Kansas and Colorado into the mountains of northern New 
:Mexico_ From these points it ranges westward to the Sierra Nevada 
and Klamath :Mountains of California and the Cascades of 'Vash
ington and Oregon. In Canada the species occurs in the southern 
portions of the Provinces adjacent to its range in the United States. 
The coulee cricket is present in 'Vashington, Oregon, Idaho, Montana, 
and probably other Western States, but was of economic importance 
in 1939 in a single area in Jefferson and 'Vasco Counties, Oreg. The 
feeding habits of the two insects are identical, as are the control meas
ures employed against them. .11nab1'1J8 em·eiat.a Caudell and A, 
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longipes Cuudell are potentially important pests but in 1939 they did 
not constitute a problem. Collection records for the last two species 
are confined to the northwestern quarter of the range of the Mormon 
cricket. 
~formon crickets are general feeders upon vegetation and on occa

sion are both cannibalistic and pl'edatory upon other insect species. 
'.rhey prefer cultivated plaJ1ts to most range species as food. For 
this reason the almost total destruction of a. wheat or alfalfa, field 
may occur while the nlng:c in the vicinity shows much less injury per 
unit of area. The injur.Y to plants is due to the removal of vegetative 
and reproc1ucti\'e parts, breaking of the flower stalks by the weight 
of the feeding insects, or, rarely, by the girdling of the twigs of 
shl'Ubs, such as the big sage Artemi8ia tridentata. 

The first thl'ee instal'S of the Mormon cricket injUl'e plants in the 
same way as do olller nymphs and ~tclults, Becallse of the rnnp:e of 
instal'S present at anyone time in an average band of nymphal crickets, 
the molting period does not appear to cause periodic cessations of 
feeding by the band as a, whole. The insects were most frequently ob
served feeding at temperatures between 70° and 95° F. Feeding was 
heavier on sunny days thlln on cloudy ones; it usually ceased at dusk 
but sometimes continued wen into til(' night if high daytime tempera
tunC's prevailed, 

:Mormon crickets show a definite pl'ciel'enl'e [Ol' the inflorescences 
of plants. This means that moderate damage to a cereal crop on a 
percentage volume basisl11ay result in the almost complete destruction 
of all gmin, and that small, f:cattel'ed, annual ranl!e plants may be 
exterminated locally. The kind of grasshopper damage most fre
quently obselTed in northea!:'iel'1l 'Vyoming and parts of Houth Dakota 
during 1939 differed str-ikinp:ly from :Morll1on cricket llamap:{' -in that 
lea.ves and leaf sheaths were stripped from til(' clIlllIS of cereals and 
range rTrusses wherens the infiol'es('t!lll'es were left unharmed. 

• 
Of tTH' 62,977 acres of crops (lnmagcd in 19;~H, at least two-thirds 

we1'(' inft1sted with nymphal crickets by tll(' end of )Iay. After June 
;30.1930. n constantly diminishing J1umbel' of acres of. crops W(ll'e newly 
infested, In August, with most of the cereal crops harvested, only 80 
acres of cultivated crops were l'epol'ted newly invaded. The greater 
proportion of crop damage was done by nymphs and ndlllt~ preyiol1s 
to the time of oviposition. 

:Mormon crickets occur in all the major vegetation types found 
within the limits of their geographical distribution. PJnllt composi
tion and altitude do 110t noticeably affect distl'ibntion. Plant com
position, howlwe1,\ does determine the relative importance of )Jormon 
cricket damage to range land in different States. Dnmap:e to the range 
is of gt'eat importnnce in the sparse herbap:e of the northern desed 
shrub areas ill Oregon, Nevada, Idaho: and Utah. Here, because the 
dominant plants are shrubs l'elntively unattractive as food, heavy 
injnl'Y may be il1flicted upon the principal forage grasses and weeds. 
Range damage is of less importance than elsewhere in the short grflss 
(mixed prairi(') vegetation of Montana: South Dakota, '''yominp:, and 
Nebraska. The weight of herbage per unit of (u'ef\, in these States 
is so great, as cornpared "'ith that in northern desert shrub areas, 
that similar amounts of cricket feeding canse much less percentage 
injury. In these same States the destruction of seeds of perennial 
grasses could not be measured in terms of forage prodnction or weight 
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loss: ill 1!J39 it is believed to have had an imJl<'l'ecptibll' drect~ if irul('('d 
it had any~ UpUII the density and eOlJlpositioll of the range, 

Uang:e cllunage by l'Iionnotl cl'i('k('i~ call be IlleaSlll'('d by t'('tollnaio'
sallcP-:;III'\'l'Y Ilwthocis jJl {Cl'IlIS of pcrc(,Jltage 10sH ill ;;('as()n:t1 forage· 
PI'o<iuetioll :lndill dl'Y weight of iotal 11('l'lJ:ll!e, Inl!);W. rallgl' damage 
WHH so sJig:hl ill thp Stall's of \'-yolliing-, MOlltnn:t. SOl/tl! Dukuin, alld 
.Nelll'nslm Chat it WHI-( !lot; subject to nl('nSUI'(,IllClIt by the;oe llH'thoils, 
.IH Ot'('goll. Jdnho~ and .Nevada 1'(,('IIIT('nt '\iol'llloJl cI'icket in:illl'Y 10 
In'o\\,;,(1 pIHllt:.;, plu:ticulnl'ly sllOwhpI'l'Y (,.'J'!/mpilol'icrr,pos "pp,l, 1IiaY 

IJ(' g-l.'l'at ('IIIHIgh to enuse the dp:tih of' the plants, Tlli::; \\':Is dl'1l1011
~tl'lIi(ld by I'('('onls (If 1Ilnrln,(I pl:llIl" ill p(Il'll1allclIt plot:-: ill On'gOlt and 
Xe\'1lda, Pel'('('pfibll' ehangps ill plallt: dPllsity and COlllpositioll 0('

CIH'I'('d in SOli 1(' of til(' j>t'L'III:1IlPlI{ o\.Js!'ITntiollal plot::; I\'ldeh :ll.'C IJl'
li(\\'{'([ to ha\'p I)('('n dll(, both to .\fOl'IIHJll ('I'i<"!,('t f('('dillg and drought. 
'I'll(' ('xact weig:ht of each of tlH';-I' JaetOl'~ ('olIld 1I0t bt' del('I'mined, 

)faxi nlUIlI H'asolJal f'Ol'agp lo:-:s II UP to ~\r.OI'lII(/1i el'iel\l,t f('('d i Ilg 
1'("l('h('<1 100 perC('1I1 in s('\'Pl'alloealiti('s ill Xcyada and Ch'egoll, 
\rll('I'(' Uti:; (J('l'lll'I'(>(l, (,I'ieln·t::; I\'PI'(' pn'S('lli tlll'ougllOut tIl(' S(,:I!-on, _\ 
IH'a \'i Iy tin IlIag(,d a I'('a ill HllilliJold! COllllty. X('\'.. 10>51 ·15 perecnt 
of it~ lo(al \n'ight of llt'l'lwg(' (iurillg: lOa!), 'fhis fIllIOllllj(,d to :dHO 
1HIIllHIs (dry \\,pig-h t) [WI' :t('l'(' {If fOl'ag(' :llld llollfoJ'agl' pIa IIts, Th(' 
seaii'onnl fOl'agl' los;;('s 1'01' th(' SfIlIlP lu'pa Wpl'(' 74 IwrcPlit 1'01' ('attlt' 
and DK IWrC('llt fOl'sh(l('p, Thi:.: ('X:lIlIPk' illllstl'att's hoI\' 1H'I.'(,(,lltag" 
lo:-:s in total IlPl'lJ:lg-t' \\'a::; \'('I'Y 1'\'I!lllarly ('x('(lf'lled IJ.\' 1)(II'CPlItngl' I<I!-s('s 
ill spasolla! fOl'ngt' pl'olllll'lioll, TWI) years' observatioll::; at thl' same 
sitt's ha n' :-:ho\\,11 (hat a 11llOst total ([(1st rue! iOll 11 f s('aSOIiH I foragt' 
may OCt' II I' ill SII('('('s:-:ive ye:ll';-, Till' HI'e:!:-: \\'I1PI'(' thi,., did (W('1l1' ami 
]s ]ilwl." to ()('('llr tl1'P. lI:-:':! 1'1.11(" Silla II alld lilllih'd ill llI11l1hel', 
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