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Food Plant Selection by the Migratory Grasshopper
(Melanoplus sanguinipes) within a Cheatgrass Community'

Abslract
A dierarv analvsis was made of ^ mi9t^torl grasshoplrr population within a cheatgrass (Bramltt

tecrorzn') <ommtniry lorared on rbe Arid Laod Ecologv (ALE) Reserve within the boundaries
of the Atomic Etrergy Commissiod's Haoford Reservation in southeastern lcashington. Miclo_
scopic identification 

-oi 
plant fragments taken from the gt of Melanopla: sangu;a;pes was $ed

to determine food-plant selectioo.'' 
ift-i.,.i" pl"nti*" *".. identified from the gut contenrr' The most frequerrdy encounteled

olants qere Dri(klv letruce. Lattsra setriola, anJ vellow s^lsitv, TruSo|ogan dubiz' wnh fre'

quencies ol ie u"A zl percent, respe,tivelv Bluebunch wheatgr.:rs A,sro-Pvon tqi'attn ^chear'
erass. Brom,.r le.lorln, lanceleaf mirr(xer,l, Mttro:ertJ Id(IfiMta' arld l(usslan tnls(le Jalrol'
7ali, had frequen.ie" in rhe range of 9 percenr io 12 p€rcenr. Cheatgrass occurred wirh a 100 Per
;;;; i;;;;& ;; il.tJ ptors, t,i *;tt' onlv ll percent frequencv in gras'hopper'gur contenrs Prick'

Iv  lerrucl  o. .urred wirh a t requency ot  l *s than I  per.enr in f ie ld p loa,  bur wi th a 26 percenr

i i "q;"r .y  i "  grasshopper gut .  Clearty,  gra-hoppeis were selecr ive.of  the.plants earen The

tuie lbtoo- ine 
-pt"nt t '$ / i , t r  - rhe 

abi l i ry  to remai;  part ia l ly  green and suc,ulenr r f rer  the onset

of soil drousht were consumed morc frequently.

Introduction

Grasshoppers are frequently abundant componetrts of grasslands and occasionally oc-

cur in such numbers as to Pcse a serious economic thrmt to rangelands ( Stoddart and

Smith, 1955). They are generally considered to be nonselective, consuming all tyPes

of vegetation; but in a recent review of the food habits of grasshoPPers, Mulkern ( 1967)

concluded that they ate selective, although the exPression of selectivity may be deter-

mined in part by rhe habirat.
An "outbreak" of the migratory grasshopper (Melanoplur sangui4'bet F ) occurred

drrirg 1972 on the Alid Iands Ecology -(ALE) Reserve. This population was selected

for our initial effon in defining the food habits of major freeJiving coosumels'

study Area

The ALE Reserve encompasses about 120 square miles of predominantly native vege-

rarion and is located within the boundalies of the Atomic Energy Commission's Han-

ford $Vorks Resetvation oear Richlaod, NTashiogton. The study area is located in an

old field which was abandoned about 10 years ago) when the Hanford \(orks Reser-

vation was established, and has not been cultivated since. The vegetation is com-

prised of more or less even swards of the anmral gtass Bromut tectofl'm L, ^ltho\rgh

.h" fi"ld ir sullouoded by large areas of relatively undismrbed vegetation consisting

tTht" prp". is based on work supported under united states Atomic lnergy contfact AT(45-l)'
1810.
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of big sagebrush and bluebunch wheatgrass (Artemisia tidentata Nvtt. and, Agtopyron
:licatum (Pvsh) Scribn. and J. G. Smith). Over the years the native plants have
made litde progress in recolonizirg this habitat (Rickard, 1972).

Methods Employed

There are several methods of identifying herbivore feeding habits, bur one of the
most reliable involves the microscopic identification of plant maretial actually con-
tained within the digestive rrac. This merhod requires a ieference collection of all
planr taxa presenr on the study area. Leaves, stems, and reproductive pans are dried,
broken up, and mounted on glass microscope slides. These slides then serve as a
reference source for the idenrification of plant fragments contained io the gut of the
herbivore of interesr. Identification of plant fragments is based on cellular characteris-
tics, primarily rhe epidermal tissues. This technique of diet analysis was first describ-
ed by Baumgartner and Martin h 1939 and has received wide application in recenr
years (Mulkern and Anderson, 1959; Mulkern et al,, l)6); Hanson and Ueckert. 1970:
Uecken and llanson, 1971; Ueckert and Hanvm, 1)72; and Banfill and Brusven.
197)).

Test slides were prepared for samples o{ known plant species ro measufe our abilit_v
tb propedy and consisrenrly identify plant fragments. The similariry between the actual
frequency of plant fragments on individual test slides and our frequency estimales was
measrued using Kulczynski's mathematic expression for similarity ( Oosting 1p56),

lw

sI - _ ( 100)
a + b

wherg SI : rhe similariry iodex, w : the lowest value for eirher a or b, a .- the
esrimated frequency of occurrence, arld b : the actual frequency of occurence. A
similarity index of 100 would mean thar the estimated frequency was identical to the
actual values. In practice, vre established a value of 90 as the minimum acceptable
SI value. This value was exceeded in most cases after a few days'pracrice.

Estimates of grasshopper density were made using a 1l m2 dtoyt rap suslxnded
on a long pole. The trap was carried about shoulder high and quickly set dowr at
preselected lnints. Grasshoppers and vegetation wefe removed with a D-Vac suction
apparatus and hand sorted in the laboratory. Sweep-net samples were uken withir
the confines of the old field aod in adjacent areas of relatively pristine vegetarion to
determioe if the grasshopper population was limited to the old field or existed
tfuoughou. rhe general area. Specimens for dietary analysis were collected with sweep
nets on June 8, Jnne 28, July 6, August 7, and August 22, 1972. ^Ihey sterc im-
mediately preserved in 95 percent alcohol.

Crops from individual grasshoppers were removed and mornted on glass micro-
scope slides. The slides were dried for about three days prior to further plocessing.
Analysis coosisted of "reading" 20 slide locations using a compound microscope of
100-power magnification. A slide location is defined as rhar area of the slide delimited
by the field of view ar 100-power magnification. Results may be expressed as fre-
quency of occuffence or as a percent composition for each species. Frequency (num-
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ber of locations in which the plant species occurs per 100 slide locations) is probably

rhe easiest and most accurate method.
Plant biomass values and frequency of occurrence of plant species oo the study

alea were calculated from collections made during four vegetation sample periods

ar three-we€k intervals commencing March 14, 1972. A 1/1Om2 quadrat was used

for all estimates.

Results and Discussion

Grasshopper nymphs first appeared during late May and peak abundance occurred

during eady August. An analysis of variance test comPaling sweeP-net samples $/ithin

and adjacent to the old field showed that the Population build-up was primarily limited

to old field cooditions (d:.05). No significant differences were obseryed among

sample points located vrithin the old field. Quantitative sampling-using the drop

ffap technique--shos/ed that population density increased from near zero on June
8 to a maximum of about 50/m'!in early August.

Plant frequency in the study area and in grasshoPper-gut cootmts is shown in

Table 1. Those species occuring in more than 30 percent of {ield sample Plots were:

TABLI L Frequeocy of planr fragments io the grasshopper gut compated with frequency of
Dlant taxa ln tne study area.

Plant Taxa
Diet lield

Frequencyl lrequency

Prickly lettuce
Yellow salsify
Bluebunch wheatgrass
Cheatgrass
I-anceleaf mictoseris
Russian thistle
Slender hawksbeard
Tumble mustard
Sixweeks fescue
Sandberg bluegrass
Spring draba
Jagged chickweed
Dandeliori

Trago?agot d&bh6
Agroptran tprcar n
Brorrzu tectorr.rn
Mi orctit lac;n;zta

Sistnbiam abit:imum
Fert/tca octaflora

Holotteam r.mbellat*rn
Taraxaam oflicinele

- Percent
26
2 1
l2
1 1
10
9
4
3
1
1

< 1

I

< 1
100
46

8
< r

I
I

< 1

l Results expressed as percent frequency (number of microscopic locations out of 100 sample
points io ;hich a particular species occurred) from a total of 131 grasshoppers.

cheatgrass, jagged chickweed, yellow salsify, and lanceleaf microseris. Tumble mustard
occurred in only 8 pelcerrt of the plots. Other plants occurred in I lxrcent or fewer
of rhe sampled areas. Peak standing-crop biomass values (g/rDF + SE) for major

species were: cheatgrass, I3.2 :L 0.7; lanceleaf microseris, L4 L 7.1: tumble mustard,

0.1 I 0.0; jagged chickweed, 0.8 t 0.2; and yellow salsify,0.6 :L 0.2. Other sPecies

occurred in tface amounts.

Mekwoplas nngwini.pu has beeo reported as a polyphagous feeder ( Banfill and

Brusven, 1971; Mulkern el a1,, 1969), A truly omnivorous feeder would be expected

to co[sume plants in approximately the same relation as their occurreoce in dle

environment. In other words, the glasshoPPers vrould be feeding at random as they

moved about so that plant frequency in dreir gut would approximate plant frequency
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in the environment. This does not appear to be the case for the migracory grass-
hopper population in this communiry. The crop contenrs of 131 grasshoppers were
examined, and plant fragments of 13 species were identified ( Tabie 1). The most
common fragments encouatered were tho6e from the biennial forbs, yelow salsify,
and prickly lertuce ( occurring with a frequency of 23 arrd,26 percent, respectively)
Bluebunch wheatgrass, cheatgrass, lanceleaf microseris, and Russian thistle fragmenrs
occured with about equal frequency (9-12 percent). Far fewer paticles of cheat_
grass, jagged chickweed, lanceleaf microseris, and yellow salsify were found in the
gur contenrs than would be expected frcm the frequency of their occurrence rn the
study area. The level of bluebunch wheatglass, Russian thistle, and prickly lettuce
fragmeots in the gut was higher than expected, indicating that these plants are pre_
fered food items. Other plants were eaten with about the sn-. freqo"rrcv nlirh
which they occur in the snrdy area, indicating a lack of feeding preference. All of
the prefered food plants reruin ar least panially green into the eady summer monrhs
(Table 2). This fact indicates that plant succulence is a factor influencing food_plant
selection by the migratory grasshopper.

TABLE 2. Phenological grouping of plant taxa setving as food rnaterials for the migraory grass_' irobuer-

Plant Taxa Commens

Spring draba
Jagsed chickweed
Sandberg bluegrass

Sixweeks fescue
Cheatgrass
Tumble mustard

Yellow salsify
Prickly lemrce
Ianceleaf microseris
Bluebunch wheatgrass

Russian thisde

Gtoup 1

Holostean tmbella*m

Group 2
Feltrlca octaflord
Btoma tectytrn
Sitymbi*n alti:timum

Group 3
TftsopoEon dabi t

Micrcteit laciniata
Ayoplron tqicatqn

Group 4
Sal:ola kali

Pgly spr ins t lo$er ins {  Apr i l ) .
bnarLow roor sysrem, plao6
become desiccared wirh orNet of
soil drought.

Mid-spr ing f lower ios (May).
Planrs remarn green longer but
soll become desiccated wirh
onset of soil drought.

Late spring tlowering (lare Mav-
early June). Sflell-devetoped
root system, plants temain Dar,
tially green and succulent into
early summer months.

Summer flowering. Extensive
root system, succuletrt id

An understanding of ecosystem suucture and function, and associated energy flow
and outrient cycling pathways, is essential ro the protection aod manipulation Lf both
managed and natural aleas. One important biological function in all ecosystems is
herbivory, which iocludes both the consumption and assimilation of marter. Herbivory
may be thoughr of as a control point determining whether material synthesized by
plants is transferred to higher rophic levels or is shunted ditectly to the decomposer
portion of the ecosysrem. Our interest in herbivory is prompted by the desire to
understand more abour basic mechanisms governing energy flow and uansfer of
materials through the system-items of lxrticular interest in areas dedicated to the
processing and handling of radioactive waste marefials. The importance of individuat

Food Selection by Migratory Grasshopper 2?3



plant and aoimal species in governing energy flow and material transfer i5 ofteo
-rlot 

d"tect"d until detailed analysis identifies selective feeding trrattefns of majot con-

sumer groups.
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