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INTRODUCTION

The native ranges of Ccleorado for over half a cen-
tury have produced large émounts of summer and winter for-
age for live-stock. During recent years, hoﬁevet, it has
become more and more apparent te the renchmen and those
1ﬁterested in better range management that the carrying
cupacity of the grasslands was diaminishing rather rapidly.
Over graging was the consequent outcome resulting naturally
in the destruction of the amore palatable grasé species
which hsave gradual}y goné out to be replaced by less
palatable forms,

%“hen the overgrazing probiem was eventually analyzed
it became increasingly sapperent that a combination ¢f
factors were operating to produce this overgrazed con-
dition. Drouth proved to be an important item, accom-
panied by a poorly regulated grasing policy, and insect
utilization, of which the prineciple offenders were grass-
hoppers.

During recent years many inquiries have been wmade of
the Entomology Department at Colorado “tate Collesze con-

cerning problems of grasshopper utilization of the native

y

L

rasses of Colorado. In response to these inquiries, an
experiment was set up to determine what species of grass-
hoppers were resgonsible for the greatest amount of
utilization; what grasces were the preferred hosts; the

grasses that produce the most forage; the actual amount of
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utilization in per eent, caused by the feséiég of constant
populetions of greeshoppers; how grasshopper grazing com-~
peres with that of iivestoek; whether or not the density
of gresses he8 any effect upon utilizetion; and ths
specles of gresshoppers that ecommonly oecur in grass
forsations end the numbers in which they are present.

The sconomie importznce of this probler mzy be Judgsd
scecrding to the emphecis placed unon rsnge mansgerent by
such ageneies as the Colorado State Coilege Experivent
Bbatiow, the United Stated Forest Zervice, snd the Soil
Conservetion “ervice. HRanchers and stockmen have indi=
cabed a strong intersst in ihis problem, sinece during
recent years in meny Cﬁlsrﬁée eeuatiﬁé, vheat and éative
gregslends, sudan, mazze, ana other forcge produecing
crope have been desiroyed by grasshoppers with the result
that renchers annuslly suffer severe loss ¢f winter and

..... smer feed, In 1937, it was setimated thail over thres
mililon acres of native renge was destreoyed, by the shove
pest. Such losses heecome increassingly serious when drouth
and insect ﬁtilizatlom combine to cpguse & general destruce
tion of sumrer and winter forsge over the grsss producing
seetlons of the state.

The expsriment involved two phases of astudy, (1) the

oxtent of demege to native gresses csused by the fesding

of the migretory grasshopper, Digsvastgire lon

Those, which periodlieally migrates into the south sast

part of loloredo, and (2) the extent of damsge to native



gresses caused by the feeding of the natlive renge land
forms of graesshoppers, The experiment was started in

December, 1936, and completed in Hay, 1938,
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REVIZEY CF L ITERATURE

Review of_the,Publicahiqné Concerning Dissesteira

longipennis, Thomas--

The original description in 1872 of Dissosteira

longipennis, Thos, is credited to €. Thomas (L) as

. Qedipods longipennis from Kamsas 1872, C.V, Riley (38)

cleimed to have colleetsd this species in Colorade in
1867,
4 new genus (Dissosteira) was proposed for the reeep-

tion of Cedipoda - longipennis, Thos., and Gr¥llus carolins,

Linn., in-1876 by S,H, Scudder (39), distinguishing the
latter species as the genotype,

This species was found in 1875, in small numbers in
the region west of Colorado Springs, Colorade, by FPhilip
R, Uhler (45).

%hile on e general tour of observations to investi~
gate rumored grasshopper ravagee in differcnt parts of
the Wwestern States, Lawrence Bruner (4), in 1891, stated

that the species causing the alarm in Colorado was Y"e-=g

- rather rare speclies, known as Dissospeira longipennis,
Thos. occuring &t that time aver 40O square miles of
territory in sufficient numbers to materislly injure the
grasses grgwing on the range of the entire region. OGrains
and other cultivated plots did not appear to be especia-
11y attraetive to it. In faet, very little, or no injury

wae done by it te the cultivated c¢rops growing within the
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region infested.¥

¥hile making & visit to Lincoln County in 1831

o4

E. He Popanoe noted that this specles wag sufficisntly
numorous to stop trains. |

This species was locally hsrmful in Kansas, &5 re-
ported by Kellogg (£88), in 1882, but no sericus crop
destruction was thrastened, |

According to Bruner (8), in 1395, this species was
found out on the plains away from the foothills and irrie
gating cﬁtches* over & lsrge porticn of Colorado and
Nebraska. He bsliaved thet nilisidss furnished & sulte

able place for iths increszae of

Thos. and several other barren‘greand anocles,

This speeies was abundant in Colorado and Nebrasks,
where 1t destroyed entire fislds of small ﬁr&iﬂﬁ,-ﬁﬁﬁﬂ
corn, potatoes, and & nusbsr of gerden pglents, Brumer (8)
again roports in 1898, |

In western Kansss in Ldwards County, S. J. Huntsr (28)
raoported in 1898 that this locust was Llhﬂl it In a porte
ion of an alfalfe Tisld of 28D scres. In hhe taws Yoar
he also reported, that the locusits came from the west
down intc Colorsdo 8prings In countless nusbers on July
£l.

Rejarding thls spscies in 1904, Bruner (7) wrote that
it way a native of the high prairies of Western Kansas,

ﬁubrasha, dagtern Colorado, and Wyoming, hut was not neare

ly so abundant as 1t wsd in 1898,



phen Hebe smith (42) in 1915 erote an accoupt of
"The Cresshopper outbreak 1ﬁ Wew Fexieo during the sumnmer
of 19137, he gave & complete review of the activities of
the sowcailed longewinged migretory srasshopper of the
piains &n Few lexico.

He st&ﬁaﬁ that the 1%13 outbreak of the speeles ox-
LEﬁdeﬁ over LLC500 sguare mileu that the tralrie wrﬁasea,
brains and gerden orops within the ares wes in greatl gar%
destroyed. Herds of cettle grezing within this infested
area were forced to travel from sieven to thirteen miles
for graélng fzoilities, Frelght and passangef traing
were repeatedly stopped by grassboppsrs massing upon the
reilrousd trecks, fros the middle of Kay umtil the first
ef July.

The grairi@ Q%ﬂﬁ 568 miUHir the infested aroe »ire 85
d@ﬁ@ie%@ly ravaged that herdly & surfoee depression of
the soil could be loeeted, which eus not frow one-fourth
"itc completely filled eith @résshop§er gxerement,

sinee 1915, very livtlie hae been added to our general
krexle*“e of the saeciéai TeRe talton (L&Y wrote a brief

dgzeription of it in lfli

In 1521, O.Le Corking (13) geve e detslled report of

a rather usriau: infestetion in @l oo, Lincoln, Crowley,

ﬂ}

and fueblo eouvntiesy Colorsde, shers considargble doaungge
was reported to have been caused by their feeding on the
netive renge. e soexec to be of the opinion that the

ppecics was capuble of extended migretions. Gillette (21)
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in & similar report, sisted thet they wers positively
vhototroplie,

1t wes epain wentionec by Corkine (1I4) in the stete
Entomologiat's report for 1523, but 1t spperentliy wea
responsibie for iitile damage thatlt yeer.

The species is listed in ¥orgen Hebardts (2h) *Oribo=
ptera of 7Tolorado® of 1529,

The §peéiea reinfestes Lincoln “ounty im 193, asnd
was reporées on by sem . YeCampbell, fxtenzlien Tntogo=
logist for Toloreoo, in his unpublished ennual revert.

It we5 elsoo mentioned in the fzrtyfaiﬁkhi ennual report

of the Colorzde Agricultural Tuwperisent “tation thet

Bune Yoo, aprerently se o slmiler infeataticon o0 the one
thet ocenrred in 1SEL,

an geeount wes given by Fos. Fenton (18) in 1536,
of en infeostation in Cklahdma which seeved to Lnve zssured
serious proportions. He writen of the darege tevgrﬁszo
lends end olbir arops, and given eontrol,

In the full of 1936, Linecoln Courty, Tolorsde wus
ggeln reinfested by Eigaesteira longivennis, Thos. to be
regorted on éy Hefampbeil in his unpublished armuad report
for thet year.

It wes Yeolaspbellts opinlon thet pe ermensnt breeving
grounds of this apeciea existed somewhere in the adjecent
states sould of Colorade. He further stated that t hese
areas chould be Lceceted and surveyed esch yeer in order

thaet the nymphs sdght be peleonsd befors they reaseh



O
mataritiy.

The werst infestetion of Dissosteire lonzipennis

Thes. ever to be recorded for the siate occurred in 1937,
in the asutheastern section of Colorade,

& survey of this srea by the author iadicated thet
the damage to agriecuiture crops and range forage by ihe
spgeiea waz about one alllion five hundred thousand
dollars ($1,500,000}, I% was necessary for aany stock-
men ¢ elther reduce ithsir herds very materially, or te
s8ll oul completely becauss of the desiruction of the

forsge by

pigeostelira lon
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Review gf ths
forence %o the
razi

It 15 true that Egssgate;za longipennis, Thos. is

the most important form sttacking range grass £ when 1%

EPUEArs pﬁrigdically in rastrictsd aregs, however, those
grasshc rs that are yearly bresders on the native
ranges of Coclorado sre squally important from & utiliza-
tion staandpoeint yoar aftar‘year. Of thsse forms, very
littles nas ever besen written.,

Tha groatest damags to grasses caussd by the fesding
of the n&tiva gracehopners, D. 4. Wilbur (48) suggestad,
in 128 6, was probably due to thelr sesire For water during
dry sessons. Such camage takes the form of clipplag the
sced-boaring culms off near ths tase of ths inflorsscencs
“where the plent stays green and gucculent lengest, 8ueh
Iinjury, 1t sesws, way be srxpected only during «{dry hot
seasons when & high percent of injury may rasult {row the
feeding of & sgall aumber of grasshopperss

4 distinet grasshopper fauns was found populating
the native grass sreas of Xansas, by Woodruff (48) in
19568, In his P"Grasshopper Survey for sastern Kansas®
he reports the &ahtove.

In & publication presented first to ths Fourth Intar-
national Conference for Anti-Locust Ressarch, Carlo, %jypt,
in 1836, ®, R. Buckell (11}, ststed that "&tudy of the de-

tarioration of the range, showed quite elaarly that
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with Cemnule peliucida, Schdd., & weli preserved range
was characterized by having very few greasioppers, ard
that en overgruzed renge waes e favorite gresshopper breede
ing ground-wewe-in 1521, the relstionship between grasse
Eépper srundence and ovyrgresling Laving been sa%&biiahed,
en experiment wes begun Lo deaaﬁsﬁraié to the stockmen
that by proper reso.e mansgement to avoid o?ergrazing, not
oniy wonid the originel vegatation re-cstsblish ltgelf,
buz thet Cemnules would nict continue breediég in the well
kRept fields.®.

¢ few unpublished notes of F.i. Forton, sssistent
Entomologiat for tle Federel Duresu of Entémélogy and
Plant Cusrantine, suppord the prevailing contention that
range lanﬁ’grésshop;srs &re responsible for considersble
detage Lo natbtive grasses; Nni%ina‘ccnclusive, however,
heo been pﬁbﬁiﬁhed‘tc dove bhit waﬁiﬁ matgiialiy b -
stentiste bthe growing fesling seong fermers and renchmen
that gresshoppers are an important fuetor ir the proper

senagement of grazing sroes. \
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LTTHODS OF 27TUDY

é n&tive’ramga type was seicoted west of Fort Collins
for the grasshopper utilizatign study. In the ares |
pecurred native renge species that ere fousnd throughout
the easlern part or §lainé regianlaf the States

- ggeteltive cres was éelec%eé that contalined almeét»
pure sisndo of blus grenie (Boutelous graciils), pure
stends of buffelo braaﬁ (Buchlae dactyiai%es), end mixed

tands of %the above species and western ahaat aress

m

(sgropyron smithiii), The eree wae fencec te keep out

iilves twck. Thirty meter square nuaedrals were esiablished,

]

ten in wh&ch blue gramus vas the m@uiaank syacia ten 4
which buffelo grass sas ésmin&nt, and ten thet contained
e mixture of the abava'a§m species, and westersn @@8&@
Ereasq

The composition of the vegetation on cach gquadrst
‘wes determined by oenler estimetess In Table 1 in the
following poge is ':iVSﬁ the liat of sgséi@s thet oecurred
~ih the’quaﬁratsg end their pelatebility ?&?ﬁﬁﬁtﬂﬁéSo
These pégaﬁabilityﬂperaénﬁﬁgss‘are‘givgﬂ 10 show ine
relotlve imp@?tﬁmc& of various fﬁféﬁ& glaﬁt% for ccltbie.
Foesurerenits were obtalined of the féliege of the three
prinelpel gresses to detersmine ihe rate of growth

throughout the duration of the experivent.
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Table 2; Tatle showing the number of quadrats, grass-.
hopper speeies in eachy number of individusels
in each, instar when introduced, and dominant -
grass speecies in each,

Cage ho. Hopper No, 1ndiv. Instar when Dominant grass
Zpeeles per sg. ¥, Introduced species

1, Check None [T o 9&%’Buchloe
N _ dactyleides
Z. u 2 e e 80% Buchloe
dactyloides &
15% Agreopyron
~_smithii
3. # " L " 944 Beouteloua
, gracilis
Lo " wo Son d 98¢ Buchloe
, , . ) daciyloides
5. " v " ’ " 80¢% Bouteloua
graclilis & 104
Lgropyron
, _smithii
€. " " L a 914 Bouteloua
gracilis
7. inclu- Lisscste~
sion ira longi=
quadrat pennis - LJO ist 954 Buchloe
~ I . , dectylojdes
g, v " - 20 - 3rd & §2% bouteloua
, Lth racilis
9. " oo 20 i 3rd & 3 “Buchloe
- htn d&ctyleides, 254
Bouteloua
gracilis, 22%
Agrepyron:
. , ‘ smithii
104 n u 20 ' 3rd & = 95% Buchloe
— . - th _Gactyloiées
i1, " W ; 30 rd & 93% bouteloua
. ‘ sth gracilis
iz, U o 30 3Ird & 53% Buchloe
th dsetyloides, 25%
Bouteloua
gracilis, 15%
Agropyron
_ _ - _ e smithii
13. # R 30 3rd & 95% Buchloe
th  dectyloides
i, ¢ I Lo T 1st 558 Buchioe
) dactyloides, 287
Bouteloua

gracilis, 15%
Agropyron Smithii



-17-

Table 2 Continued:

Cege Ne. Hepper - Ho. Indiv. Inster when Deminant
Species per sg, M, Introduced §Eass gpecles
15, Inclu- Dissoste~ 40 ist 1%
sion ire longd- = RBouteloua
guadrat pennis | . _..gracilis
lé, ¢ - Native 1st, ETA
range- 2nd, Buchloe
land 3rd daetyloides
e species 22 S e
7. *® " o 1lst, 79% Buchloe
endy dactyloides,
3rd 3% Boutelousa
gracilis, -
Agropyron
_ smithii
1B, " " " lst, 93%
2nd, Bouteloua
3rd gracilis
19, 7 " " 1st, %
2nd, ~ Buchloe
3rd dactyloides
20, * " " ist, 7C% Buchloe:
2nd, dactyloides,
3rd % Bouteloua
gracilis,
15% Agropyron
N , smithii
21' [ H [ 1St, 92% )
zad, Bouteloua
3rd gracilis
22, " " a - 1lst,; 2nd, 95% Buchlee
, . _—— ard  dectyloldes
23, " v L lst, 2nd, 25% Buchloe
3rd dactyloides,
10% Bouteloua
gracilis, L5#
Agropyron
et ___smithii _
2L, M " " lsty, 2nd, 939 Soutslouna
3rd gracilis&s
h# agropyron
smithii ,
25, ° S " 1st, 2nd, 974 Buchkloe
_ _ N Jrd dactyloides
26. °® W g lct, 2nd; 65% Buchloe
3rd dactyloides,

£% Bouteloua
gracilis, 15%
Agropyron
Smithii
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Table 2 continued:

Cege Ho., Hopper  Ho, indiv. ~ Instar when Dominent grass.
: _Spagciss &per sqg, B, Introdueced species

27. inclu- Rative - 22 ist, 2nd, G0% boutelioua
gion range- 3rd gracilis
quadrat land . S

species , e e

1 ‘ " “1st, 2nd, 977 Buchloe

' , _ 3rd dactyloides
29, “ " a 1st, 2nd, 35% Buchloe
. 3rd _ dactylcides,

Ls% Bouteloua
racilis, 107

Agropyron

— . , smithii
30, " "o - w 'lut,_znd, 91% Bouteloua
' Srd . gracilis, Lz

- Agropyron

smithii
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48 shoen in Table 2, s8ix of the gucursis were not
greged by grasshoppers. Leaf and seed stelk méasurements
were gceured ai different iﬁtervélg gul'ing the growing
séasen. and et the end of the'88§€f1m9ﬁt. The forage of
speclies, vas elipped et the end of the ;srowing season,
alr dried snd weighed., From these daia, it wes possible
tébcamputa the totel yileld of esch species on &n acreage
beszis. Zpeclies production wes caleulated for eseh piot,
by dividing the aeverage gspeelcs production by the overage
specien density to get the ~roduction for s denaity of

one, then taklng the species density t imes the proluction

for the density of one, ,fler the specles production for

ong mebter was

B

determined, acreage produetion was ccloue

W3

er of rneters

q

lated by sulilplying preduction by the numb

in an soro.



w20

54T LEUHG +ndF HiCrgy  "oaB 0°6R1 BaF NGUYET
Iy

P2

By P waiqonpods 232d8AY

[9E5™ I3 GH 512" T

; 2p2oa £y 58 *py £yyouep efivdasy
" 516t 990" ‘ B T
v 95°1 200* 2 -y

u 2y

g mw.

160° ,
1 I-=pa . 0T 9

‘u Qc@

" 06*22

o 1E°LE
.

i S
*

S50 IS LT
ano* LOT=m 7

& 89 B

] mm-
4 Q

355

0 o
L1’ A e

e00°
0

3*a0*

0

Mﬁ@@c @piﬁ%@@@%
0210° %G TemBY
L =~2g

“ g2

B 9°
susJdd Yyl

5 , ‘
260 ye=dmen.
3 (8023} 1 =-S7

zz71" I b 2 £1° . 1

TEERJE Uy U01400p040 ABD

G&X3joucp pegseay. % Bo(pad.,  Ajjousi o010 LG R T

tsopateuap osioads *seyitsusp jo1d *rena¥® go guyoeds qumulwop oYY o o618} ¥ 1 21a%I

saquapend uoeus syy 10l uwoyqonpodd fLup Aqeuiu pus



E

Téble 4: Production table for Buffslo Grass

A Density of .0l of Buffalo Gra5° produced 37.455 pounds per acre

L1} 14 i} -OZ 4] L i) 74 8?0 ki n i
n u n HE Y 1 f o 112 208 n L] n
n " " 04" # 3 n 149,740 o i n
it H ] .05 i W ty H la?.l?s i 14
« 8 06" P " n . 224,610 O ° "
ﬂ‘ ) n ¢4 ‘07 7® B i | 3] 4 262‘045 " n n
n 1 [ .08 . L1 i ® " 299.480 14 i) i
7 4] ki .09 n it a E 536.915 n " ):§
a 1] " 610 n L ] i ] 574. 35@ B ! ]
n " " 1,00 ¥ n n | B743,5600 % " "
Teble 53 Production tsble for Biue Grauma Grass AN

A Density of .01 of Blue Gremaz produced 76,037 pounds per acre

) n no,0g n W 152,074 ¢ n n
a " n 0B © n " n 228,111 n n fn

# f no Joa m ] @ " 804,148 B n n

" n " 05 ® " " " %80.185 n t "

n # no.08 " n " " 456,252 0 ] #

8 fn " 07 % 1 u " 532,858 a H n

" [} no, 08 % o 4 n 808, 98 # L] n

" " n .09‘“7 " 1t n 884,333 " " t

n " w10 0 " " 780,370 n n f

n n " 1.00 0 @ R m 7605, 720 n n "
Table §¢ Froduction teble for Western Wheat Grass X

ki Density of .OQL of Western wheat produced 52,052 pounds per acre
t n " 002 q n " 84,104 ® 0 "
" " w »003 ¥ i " : " 96,104  ® v n
" n u 004 n n " 128.208 ™ n n
! n n L0065 ¥ u " o 160,860 °© n "
n n u L0068 n ﬂ fn 192,818 5 "
n ® n 'GO? i 1 n a 22&0 5{5@ L] n n
o " ¥ . .008 " L] " v a5g 418 1t n n
n n . ,008 " v n H 288,468 0 " n
K n “w . ,010 " " 1 " 850,520 u n
W " R 100 ® 9 # " 505,800 ® nooow
n w "

i.000 % ¢ " ¥ BROBLO0Q ¢ nooa





















«Z8e

Using the preceeding production teitles ii is pude
sible for the average indivicdusal with & litéle pructice
to extlmate the dunsity of o glven range andg from tude
celoulation approximatedy the nuamber of eabtic or cheep
that can be sutisfuctorily supported b, it.

The following nine plots wers set ap to assist in
céloulsating the damage Lo rafnge land casused by the feeds

ing of grasshoppers of the speclee Rissostelirs lengipsnnis,

T C.G & * :
Taeble T: Table shewing the quadret nuabers, total densie-
tiles, grags~specles percentages, &ud grase

gpecles densities,

710t Ho. Total clot  Grass Graps bpecice
pensity  Speelss I CEnnily
Bd Bg re Yeeds Ba  Ba se__ Tecds
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The populestions in sagh qusdrad so ehown by Teble

were smeintained by replacing the dead grasshoppers with
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laboratory hatched individuals. 1In all the cages, the
nymphs were allowed to grow to maturity.
Careful estimates of tha utilizaticn by grasshoppers

- were made =zt ten day intervals of each vegetative Species.
' jThese estimales were checked every twenty dey perlsd by
 measurements of the species. 7
| The graphs on the following pages shoﬁ the. utili—
zaticn by species of grasses in percentages caused by

the feeding of Dissosteira longipennis, Thos. It took

approximately thirty days for the nymphs to graze a
.sufficiant amount of the grasses in & majority of the
plots to become notxeeable, consequently, the graphs
start with the first utilizetion estimate on July 19,: and.
end’ with the lest and total ﬂtilizatien»éstimate on
Septembér 7, when grazing by the acunlt grésshoppers had
ceased, The e#ﬁdense of utilization is alse shown fol-
lowing each graph by & picture taken of the gquadrat one

day after the cages were removed on September 7;
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Table 8; Total utilization of important native grasees

by Dissosteira longipennis, Thos.

Guadrat No. Buffalo BRBlue Gamma " ¥estern %heat
. Grass _Grass Grass
A 0. 20%  1L.25% T Bh.25%
8 _ 0 115. — 115,
9 1‘1‘% 115, - 30,
10 g5, 65, c
11 0 100, 10,
12 120, 118, , 6o,
- 15 1 o , 115,
1h 3 25,
15 —-&—9-
: Tatals _ &gg 35{
g ?eragﬁg

~ The density of the respective plots apparently hzs
1i%tle éffécﬁfupan the amount or character of utilization,
Piot ﬁq;'Q héd a density of <05 next to the lowest den- i
sity‘(:éh) in all thirty of the plots, and was utilized
an a%erage of eighty-eight per cent, while plot No. 7
had  the higheot dsnsity of W17 with an average mutili-
zetion of Oﬂly 72,6 per cent,

The same situation prevailed wlth respect to utili-
zation of wéeds. @here the denslity of weeds was relative-~
ly high, thé'utllization, on an average, was nc higher
than for utilization of weeds in plots where the densi-
ties for weeds was relatively low, In fsect the utilie
zation of weeds never exceeded more than one per eent in
any of the plots at any tiaue,. ‘

The periad of greatest utllization came between

July 20 to August 10.
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The quadrats represented in the following table
were set up to assist in calculating the damage to range
land ceaused by thé‘feeding of grasghoppers consisting of

nineteen species of the native veriety.

Table 9: Table giving the plot d- nsity, percentage of
specles of grass and weeds, together with the
grass species densitics in the experiment with

the native species of range land grasshoppers,

Flot Total Plot Grass " Grass specics

No, Density _ Species % o " Density
e Bd Bg_ﬂs %eeds ~ Bd Bg As _weeds

17 09 70 '3 5 21 .C630 . 0027 ;soéﬁ 0189
it W11 , L0022 .1023‘.@022 . 00

20 Ol i5 12 - .0280 .0912 .0020 00&8“
21 A0 ;;. 1 7 L0020 .0010 0070
22 ' <09 9 O T L .9855" 0 T ,0036
23 {O7 251045 20 _ ,0175 .0070 ,0315 .OLILO
2, 12 T 93 L 2 T .1116 . OOl 'cczh
26 .07 65 515 195 -;';5~ . 00 ’.OLQ; 0105
27 13 090 2 "3 .1120'.@025 LOL0hL
28 . Jd2 97 O 0 3 L1CEL ~_©_.0036
29 <09 395 L5 10 10 ;0315'.0k65 L0090 , OGS0
30 210 091 L& 0 _.0910 0040 L0050

In these fifteen quadrat the populatieﬁ was kept
at twenty-two individgals which wgs the general average
outside the quedrats; consequently, for the duration of
the eXperimenﬁ, this number was maintained in the quadraté;
They were lntroduced in the sécond and third instare and
allowed to grow to maturity. The folléwing charts show
- the utilization graphically; each graph is accompanied by
a plcture with the explanation folio&ing the laét.picture

of the entire group.
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Table 10: Totel utilization of feportant netive grasses

by netive renge-lsnd species.

Quedrat — Buffale " Blue Gramwa - ‘estern thest
Number ' Brass - '%%%5@ SRRV . 1.1 -
a—w $ ) » } 7 - ) R S » ", —_

Jotals,
J¥erazes

In each one of these guadrats, there were introduced

an June ié, twen%yétwa nétiva range land grasshoppers in
tné firat,; second, and third insterss These nymphs were
allowed to feed end develop until Segt&mbar T« The
populations in these plots were maintesined thrusut the
supmer egual to the number ?&T'Bguﬁré mgter in the ads
joining eres lmmediately surrounding the entire experie
meﬁtal“;lata The number outside fluctinsted sorewhat but
the average approximeted twentyeiwo grosshospers Sop
sguare meter for the ninety day period,

The period of greatest utiiisation for approxicetely
all of this group of plois as shown by the individual
curves wes from sugust € to suguet 28, or twenily days
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duriﬁg the middle of August. Heavy utiliZatian oecurred
after the hoppers hed reached the fifth inster, and
continued for an average of thirty days following matur-
ity. '

Yature grasshoppers were collected ear1§ in July,
and by July 15, in twg-hundred sweeps colleeting 109
iﬁdividuals, onl§ twelve were immature. It is.evidént,
therefore, thal the native range land forms dq:their
heaviest graging after maturiiy. | '

The é?aﬁshopp@ra in these ploté showed little ineli~"
»nation ﬁo feedion the weeds. There they did fééd on
weeds, they manéged, somehow, ﬁo locete those species
" most platabie to livestock end these were often elipped
off &t the base of the plant and never touched agaln:
In none of the guedrats did the utilizafion.of weeds
execed one per cent.

| The seed bearing culms of the gfasées‘were quite

W’often'clipped off at the rachis® or at the base of the
culm, and ir those plots where utilization was high for
léaves the utilizaticn for seed bearing culms was with-
gut exception as high as, or higher than the total utili-;'
zation for the plot. Utilization always sterted with

the seed stalks, and later progressed to the leaves.

#¥réachis~-axls of infloresence
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|  POPULATION FLUsévawzeﬁS-,

. Dufing zhé summer months, Jﬁne, July, én& sugusty
- papulatioﬁ,trendé‘ware ealculated on the'basis_oflcccular’f,
. eétim&tgérand periédic sweepings. As the utilization

:jgstiﬁatéﬁ 6f tnelglois were made at‘intervals of ten
}Qaay.geriodé; én: astimate}ef @he‘appreximatebéopnlatiQn

- of ‘grasshoppers per square meter was made outsSide the

fsgreenéd‘ﬁlaté'at the same time. During the same peried.

:i.Junailéﬁly,‘éhd Augustééa totel of 1260Aswae§s wéré_maée
_en o1x Lfs.epéra;t_e:@ééasi%? during the three @93“35;;. or |
=;every twéfwaéks;i»The;cgtch,frog ihes; éﬁeeés Wasidippéd‘
" f1ngalcb§03‘gnd ailé@ed‘to'dry out, labeled wiﬁhvdate,.'
f nﬁmber of séeeps, &nd‘number of,ihﬁiviéualé téken;'tﬁen
E placéd in a separate sereen cagé,‘aﬁd thus pfesérveé
until in September, when the species were iééntified,hhj
the aunthor, aad‘ganfifﬁed, by Freé‘ﬁortgn, sf-thg'ﬁfsg*
‘ Bﬁreéu of Entémology and Planit Quarantine, 1In the
fmanner deseribed above, the date were obteinecd for the
population fluctuations for the #grioas species of

gresshoppers as shown in table 11,
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Table 12%
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A list of the specles of range land grasshep-

ers encountered during the experiment in order

of
1,

2.

Ly

bt
)
L J

17.
18,
19.

their occurrence in per cent.

Aulocura elliotti =-sme---omeeeooo-
sgeneatettix deorum emm——omaem————
Helanop%ué packerdl sewsrcane-oo--
Hésyerotettix Viridis -eeececc—o=-
Metator pardalinys e--esec-ccwee=--
rhlibostroma Le-meculatum -=--=----
Melancplus MexXicaNUS ~~~--weomemome-

581&nepluéibivita§tns cemmesne
Trimerotropis latifssciata -==w---
MelaQOpluﬁ occidentalls «erecocran=
Brachystola magnag «--e=me-ecoecea-- -
Helanoplué femﬁr—rubruf cmcrrm———
Encoptalbphus costalis avemcnmene-
Trachyrhechis Kiows-Kiowa ==e~me=-
Amphitornus coloradus swescevsomaw
Aeolﬁplus turnbulll --cecmcecnmcaa-
Dactylotum pictum =es==sem=w=c-oe-
Herélophitus hirtipes emecccescene-

Cordillacris crenulats wm--w=emu-e-

w0

®

o~
B

L

»
o
oY

3.2 %

Total number of grasshoppers collected






. alower hatching forms came in to wreﬁamin&%e 80 that at

«Bb=

Aceerding to the . ponulatisn éhart. ﬁtiseara elljotti

faceurred in greatest numbers on July 13, and wes f0110wed

clasely be fgen eetettlx deorum Which reachea its peak on

”July 27. aAfter July, the peuulatianm-ef these twe species. =
7dropped until,theirvaeeurﬂenge apga@:eé to be of minor
,impertance._

Buring the menth of nuguat, ﬂelansglus packardi and

"Hespératettix viridis @ere the leadin% s>ecieg aend it Was f 1f§'

auring the perioﬂ of nugust g8 to‘nagust 28 thsat greatest
;utilzsation sccurred in plots numbers sixteen to tbirty.f

7'Bear1ng thi& 1nfarmatisn in minﬁ it becamea apparent that,f

.while Lulacura_elliatti and geneetettix dearum out nnm-

bered the ather twe farms twa*ta—onﬁ ﬁhey were net respon—'
: sible far the gmateat éamage to the range "*rasses. Gon— A

-; saquently. it is safe to say that sinee the greatest uti- .
 1izatien eecurraa during the peried of yugast g te ﬁugust g_f

28, during whieh tiﬂe ﬁel&naplus packsrdi and Hesperohettixﬂlf9?'

T'viridis were deminant in numbers thsse twa farms are res* j'
pensible ‘for the highest per cent of utilizaticﬂ failowed

. closely by 3ul;@ur\ ellietti and &

e{e@tetifx‘daerum,_and =

'fﬂéll f@ur pecies are respenszble for §r&¢tlcaliv &ll nf
~* the. utilizatien of the grasses present en the exneriwen&&l
?;pletsa"'

. ; Thruaut tha duration Gf the ekperimant the number of o
*[indiviéuals in the cages. epproximated an average ef twenty-,,

- two.. 48 the smallar earlier hatehing forms reached their ;,T

:{.peaks of 1neraaqe and etarted to diminish in numbers the fiﬁ
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no period Quring the summer did ihe p@pglation»in the
surrounding pasture fall bélew eighteen per square meter,
TOT go above twenty~seven per sguare meter.

Por Di55°5§91r lgngigennis, Tnea., bowever, the popu-

lations were constent in all the cages desiginated for
‘that species, | - | o

' A eompariaon 0f the utilization,ét'thé téé forms of
grasahappers, the migratory form and the native renge

land forns reveals a few interesting fact
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Table 133 Comparison of utilization of the two forams of
grusshoppers, the algratory form, ani the

native range lend foras.

Grascrhoprers . -opuigtion Utillzation per cent

’ ' Buffalo blue gramme -€CLErn +eede

_Bress_ , _wheat

Rigratory 30 per - :
species square Th.,2%  61.15%( 58.4% 1,63
(Dissosteirs ‘meter ‘ '
longipennis,
Thosey ‘
Haetive 22 per ' ' . '
species sguere 59.4% 55,37 57.0%4 5%
- , , moter ) — —

The merked diffsrence in utilization by the iwo
forme mzy be sccounted for, &t lesst im part, on the basis
of differcence in sglize and numbers, The average migratory
gresshopper is approximately tulce the size of the average
range lund form, The nuabars yervcaga of algratory
species was thirty per squarc meter, while the smeller

renze land foras was btweniy-lwo per sguare meter.
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BORTALITY
The deeresse or increase'iﬁ nutthers of sieclas popu-
lations 1s extremely aifficult to ascccunt for; in fast it
is impassible o make such explaﬁati@n in this p&?&ra

Aecording to the colizctions teken thruout the summer the

_peaks of populetions for the four leeding, or important

speeles ic shown graphically by the ehart on .z preceé~4
ing pege. The remaining species aeearfeﬁ in euch swell
numbaéé as Lo cive basis far'the clessifleation Ponimpports
anﬁ”; These "unimportant® gpeciesn have been 1iéiéa, but
should not be.eansidereﬁ es3 basiz for glarm, considering
the date presented here, The populstion fluetu&tiéﬁg

were due primarily to the sudden deerease in numbers of
gsowe spaeéea; dué to mortality, but it is impossible to

sceount for whis mertslity here.
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ECOLOGICAL DATA
During the courze of ths experiment, notss wure
taken on some of the scologicul hablts of the waricus
spacles,

Types of yegetution infested

In general, it wes found that tho

ke

o spsclies that
were stromg fliers were found congrsgating In bare &areas,
seldem slighting on srass or weeds, while the weak fliers
repained in tall or thick vegstation from which they
apparently receivad some protectlon.

Choice of food planis

Of the twenty forms of grasshoppsrs studled, the

choice of food plants was Buffelo gregs, Blus gracms grass,

Es

and ®est.rn wheat gress. In the cages, after the grasses

=~
R

red the

e,

had been completely aaten off, a few species attac
uore palatabls forms of wseds, but aspparsntly were unable
to subszsiet on them, and soon dled, The utilization of
weeds In peneral was so small, thet 1% wasg lmposslible i
caleulate & prefsrence. It is altogether unliikely that
there are any specles that oceur commonly in the ranée

lang areas of this sscbion of the state that can be

cansid@réd t0 he beneficial.

Iemperature and o

Grastost activity of the grasshoppers was notsd
betwaen slr temperatures of ssventy degrees and elghtly
degr@és E&hrenheiﬁ‘ Below sixty degrees Fahremhelt; ©

§Cw

5
ing censed sntirely, and above nlnsty degrses Pahrenheit,
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the grasshoppers began zeeling higher elevations, by
flying twenty to thirty feet asbove the growmd, or

climbing fance posts or weeds and grass culms.,



ARALYDIS CF B

The dota collectec during
ment are snalyzed on the basis of recults foung in
field aad laboratory. It is noi necessary to apply
~statisticael methods to the snulysis of these data i
to understend the significance of the inforamstion f
" herein.

A, Period of greate:t growth of sresees
The grasses in the experimental jloi: awde

greatest growth froam July 13 teo sugust 16,

Be feriod gf grevtest utilisetion ¢f grugsss ay

se of this eaperie

the

n order

Oliny

[£393 ¢

the

weeds

The native ronge lend speeles of grusshoppers ubti-

‘lized the grasees the heaviest frowm lugust & to
.ﬁugus t ;’«:a -
The migretory grossiop,:re graued the srassce the

heoviest froa July zZ0 to -~ugust 10,

Co ffeoct of deneit. of grusees gn Rillizatica

Apperently, the denslty of the gresses had 1little

gffect on the utilizatlon of the grusses, §
ﬁerzuantal CuUZEt .

D, grasues greferrsd by o
e o L

The netive ronge lend speclies prefor the grasses

in the following ordere~puffalo grasy, .esi

i

ern

wheat graes, aad Blue gresme grass.  The migretory

grasshoppers prefer the gras e in the feolle

Culag

order=«blus greaase grass, buffselo gress, and cesnte

ern wheat grass,
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E« List of common range lgznd forms of zgrasshoppers in

order of ocecurrence

1. sulocura elliotti

2. igeneotettix deorum

3. ¥elenplous packardi

L. Hesperotettix wiridis

5. Vetator pardalinus

6. rhlibostroma L-maculatum

T. ¥elanoplus mexicanus

8. ¥Yelanpolus bivitattus

9. Trimerotropis letifasciata
10. kelanoplus occidentalis
11, Brachystola magne

12. Felenoplus femur-rubrum
13, Encoptolophus cecsislis
o Trachyrhachis kiowa=kiows
15. fmphitornus colorodus
16. Aeoloplus turnbulli

17. Dactylotum pictum

18, Berolophitus hirtipes

.19 Zordilleeris ecrenulata

F. Grasshoppers responsible for grestest damage
1. Dissbsteira longipennis
2. ¥Belanoplus packardi
3. Hesperotettix viridis

. Aulocura élliotii

o

5. Ageneotettix deorun



10 oréing bo gensity per sore
The grasses preéuce'farage on the %@aizvgf demsity
éﬁdaapeciesé”éesﬁsrﬁ wheat grass'wili,praéuce more
forage per secre thed en equal densliy at-gramma
and buffelc, but iz seldom utiliged aa‘heﬁvizy byv
 Mivesiock or insects. Cf the two species, ﬁuffala'
end Blue gramms, the latter will produce moPe per
- aere of en equal density then the fermers In order
of produetion they aree- ‘

1. ¥estern wheat gress

2. Blue gresme grass

3. Buffalo grass.

‘of grasshoppers per gouere peber Or sguere yard in
1. Of plgeoajeirs

iongipennis, Thos.

If the ﬁig@ateryisyea&aa pecur in nuabers ep-
,?ra#ima%ing thirty per squere meter, arrtaéaﬁy-
seven to the square yard on & renge of everage
ﬁémgsag. they sre espable of utiiiaing.?l.£§ per
cent of the evailable forege procuced over a peried E
of ninety days. .

'as_ﬁf‘enmman renge iand forse

®¥hen the native renge land foree ccour in numbers
approximeting twentystiwo to tha»&gu@ra meter, or
ninetesn to ths square yard, on @ range ef‘avarage_
density, they sre capsble of nblilzing fifty-seven

per cent of ithe sveilable forage produced over a pers
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iod of ninety daye.

I Btiigzatioglgi rasses by égwg Y8« gre

Melson, heasd of the Department of Range and Faoture
maaagemenﬁ,‘ézatea that it requires five acres of the
native range to éﬁyparz sne cow, conseguently, if.

grasshoppers are present in a pesture, in populations

 '§qual to nineteen to the sguare yard, the earrying

capacity will be reduced by fifty-seven per cent,

wiich means thet the number of acres reguired to supe

port on the cow will be increessd e 1ittle over two
timaaggér ?ram‘five to over %en'acres; |
'cansiaering the situation frow snother angle=slet
us asau&e ihéﬁ aryagture'has an averags &eﬁgity of
s@vaﬁateaths~fer‘all the ayecies.sf gr&és; %uffais

géquale three-tenths, Blue gramss, thires-tenths, and

western wheat, oneetenth., Turning to the produetion

tebles, it is found that Buffale, of such a density,
will produce 1123 pounds per acre, Blue gramna,
2281,116 pounds per sere, and wheat grass wixx.pran
duce B205.20 ?aanés per aere, meking & lotel prow
duction of 6609:3L¢ pounds per aeré; and over a

pasture of ten ecres, 66093.160 pounds would be pro-

duced. Comsecquently, since eatile consume forty

pounds of suceulent forugs p@rrday, the pesiure in
guestion will support ten hesd of sattls for 165 days.

But if in this same pasturs, thers were presant

thirty Dissosteirs longivennis, Thos. to the square
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meter, they will reduce the csrrying capacity of

 the psature by seventysfive per cent,or from 165

daye, to ferty-one days,

in the qéae of the native grasczhoppers, if there
are twentyetwo pressaty to the square ameter, ghe
carrying cepacity will te reduced by fifty-seven

per gent, or to ninetyefour days,

Inis experiment shows the Lrends |
The information found in this thesis shows whet is
happsning to pative grasses, by way of insect
utilizetion. #n experiment covering a peried of
from thréa‘ta five yoars will be negessary to esw
tablish this informelion, which shews the trends,

a8 f&‘}w.
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avel

ko Uiilizetion, for

scre on & ronge of sverspge density:

pumber of &

If netive renge lend gresshoppers are upiforzly
present over en aree in numbers egual to nineteen
to ihe sguare yard, or twenty-two t0 ;ha sguars
neler, cvér é péria& of ninety days, bthey are ocup=
ahlie of'dastreying fifty~seven per cent of tﬁé pal=
ateble speeles of grasses pressnt on the rangée

If there ars present, twenty-ssven éigratﬁry
grasshoppetrs to the square yard, or thiéay te the
square meher, lisy are aapéhle of dustroying seventy-
on@*ﬁer cent of the peletable speecies of graeses
presenﬁ on ranges epproximating average densiity.

B. Period of greatest utiligetion:

For netive grrsshoppers, from ;ugust & to iugust 28,
for migretory species, frow July 20 to suguat 1G,

Ce Zroferres host of rapes ghoppers:

gre

The native speeles prefer In the order nasede--
1. Buffelo grass
2. Tustern wheat grass
. Blue gramme gress

HMeratoyy grasshoppera prefer In the order naned
l. Blug gramoa zrass
8, Buffslo gross

2. Yestern whest gross

LpRnary resid
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utilization:

i. Digsostelrs lonzivermis, Thoz.

ekardl

3. lesperotetiix viridis

La fuiopure elliotti

5» igeneotetilx deorum

Utitization of wesds:

Utilizetion of weeds, in the experivental plois, by
gregshoprers naver oxesedad one per cent in eny case

and was ohly e trace in wmany of the guadratis,
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o ABSTRACT
‘The Relation of Grasshoppers (with special emphasis on

Dissosteira longi: Thos,) to the Native Ranges of

annis,
Coloredo, | |
|  INTRODUGTION |
- The extent to which grasshoppera utilize the g?aséesf,
iefﬁthéfnativa paaﬁarﬁ areas’in the state 1sva'ppbblem'ef.

-relativbky recent orlgin, The lite?atnre re?iewéd, showed
'that-a vsry smail'am&ﬁntfaf information is aveilable on?the
',sﬁﬁject,~and that the informetion thﬁa refer?eébté'is not
”eencluaive. Vl ’ :x
| - The experiment was carried on in the Colorado State
fOéllege exPerimental pasture west of Fort Collins, fer a
pariod of ninety dsys, from Jﬁne 21 to September 7, to
-show what damage const&nt»pspul&tien& of grasshoppers were
capable of doing to grasses in experimen&ai plois,

| EXPERTHENTAL HETHODS =~

The dates are divided into two phases, one dealing with

constant pagulations in vurying stages of development of

the migratory grasshopper Dissosteira longipennis, Thos.,

~and the other dealing with canshént,pepulaticns of native
range land forms, ig similer stageé of development,
®ithin one large enclosure, thirty mete¥ square
qu&drata were laid éff, ten of which wsn§;§$r€7ﬁufrale
gr#sa,lban pure Blue granna gr&ss, and &@g §f ﬁixéd grasses

~~Buffalo, Blue gramug, and Western wheat grass,



"ﬂjsﬁaeh pzat waa thﬁn eh&rteﬁ, & 11@% af th& epeci&s ef all

7 the % weeds and gmaaw with the &enszues of éaéh aaae,-

1 9; tﬁ11awed by the tatal dansiﬁg ar e&ch quaér&t; ageeie

' msasuremen%e kaken, aﬂd thﬂa, tha grassﬁepper pegnl&tiaﬂs"

"‘»Mdatermined fer &aah. In thia way, 3; wag eaieal&teﬂ %h&ﬁ 1

twen%y»twa inﬂividaals per aqu&f& me&&r was the aﬁerage
papul&tien. far thﬁt aeetiea af tha pas&ure. | |
In aaek atilizatien quaﬁr&t, the arigiaﬁl papulatiansv_f

fﬁ~wers maint&insﬁ thraagheui the exgerimﬁnt, anﬁ aatimazea )

'75}'were nade QVEPF ‘ten &aﬁ-g“rieé of th&-uﬁiiiﬁatien in eaeh‘f

7ﬁf&han tha experimsnt was completed, the aageﬁ were-reaaved,:'

"wfistha utiliaaeiun e&lculateﬁ and aampare& tg th& Gli?giﬂgﬁ

‘fVebtaiﬂﬁa fre& the aheak yiats. 1In %his maanar, it was

| :.>y9531b1$ to eulsulate the praaﬁe&ian ef varisus dea@ities“'

'-aa cempﬁraﬁ ta the ahaak platﬁ, and by sabtr&stina tha -

‘amgunt et vegatatian,left fram the aﬁ&ﬁnt. thgt shoal& V:V'V

'_have bﬁan preseﬁt as ﬁetermineﬁ by eamparisen t@ tha

o zehaeks, it was passihls 113 cal@ulﬁia the aﬁeaat of f&raae |

7’tha% had aetuaiiy been utiliaeﬁ eh ali ef tﬁa ﬁiiiiﬁ&tion
5‘pleba'- , - . : ,
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BRESULTS CF THE EXPERIMERT
The utilization on the nine'quadrats, containing

Disﬁosteira longibennia, Thos;,«énd the fifteen quadrats

céntainingvnative specles can be shown in table form as
illustrated by Teble 1.
~'Table 1: Comparison of utilization by average populatlans

of Dissosteira 10ng}pennis, Thes., (thirty) and

(twenty-twa).
GraséhOppa#s T arass ntilization in Evf cent.
e Buffalo Blue gramma Western Averagé
. Grass o o &heat
jDissosteira - - B ) T
‘ 1z 1 . .Yg,?ﬁr - B1.,154 56, 71% -
Spectes 59 hﬁ 55'3% 51.0%4 - 574

The specles of grascho; pers raqgensible for the
| gfeatest amoubt of utilization appear in Table 2, in the
'order of ﬁheir impertance, Five species were found to be f
most desﬁructivé. » - |
Table 27 A list.af mr&gshoppef sﬁecies in order of
'importanae reeponsihle for the greatest amount
of utilization. | - |

1, Dissosteira longipennis

2. Helanopluse packardi

3. Hesperotettix yiridis
L. Aulocura elliotti

5. Agencotettix deorum

In the experimental qﬁadrats, the gresses made the
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greatest grawth from July 19 to August 18. It was
neaeasary to know the peried of maximum forage growtih

to compare with the period of maximum utilization by the
»grasshoppers. 2N ‘

The grassss in.the cages, continued to grow for
agptoximétely thirty days after growth had ceased outside
theVQuadraté;' Thé reasen for ihis was undouﬁteély the
shading caused by the sereen, which reduged the light and
transpirat:an within the cages,

For the migratery specises, the greatest utilization
of grasses oeccurred from July 20 to August 18, and for the

native species, from August 8 ‘to August 28,
'SIGNIFICANGE OF THE RESULTS

The vesuits obtained from this experiment are

- significant in that they indicate what happéné to our
'better range forage grasses when heaviiy utilized by
different forms of grasshoppers, Howefsr. it is the
coneensus of opinion that investigations shaﬁld be ex-
tended for a pericd of from three to. five years %o sub-

- stentlale the results secured in this experiment,
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