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Abslract

Invertebrate density add biomass wete estimated in ao old-field community vegetated primarily
widr cheatgrass (Brot 16 tectorun L.) in south-central -S9 aslung@[ An analysis in terms of taxo-
nomic and trophic groupings revealed mites, beetles, and thrips to be the most a,bundant taxa plesent.
Beetles and grasshoppers cotrtributed most to total biomass. Maximum density and biornass values
were obtarned in April and May, respedively, the period of peak gteen plant standing crop values.
Herbivores and omnivores wete the largest uophrc groups in tetms of derxity and biomass.

Introduction

Cheatgraes (Bromus tectontrn L.) is an inroduced amual gmss that readily iomdes
dismbed habitats of sourh{entral lflashington. Once established, cheatgrass is able
to maintain itself for long time periods- Cfieatgrass comrnuniries on the Eriergy Re-
search and Development Adrniqistration's Hanford Reservation have existed as a con-
tiouous sward for over 3O years, with little evidence that nearby oative spe(ies are
regaining dominance (Rickryd, 1972).

Although cheatgrass com,rnrnities are now an importanr compon€ot of the ecolqgy
of rhe grassland regions of rhis area, liale is known about associated animal Fopulations.
This study was designed to ascertain the taxonomic and trophic distributions of inverte-
brate densiry and biomass in a cheatgrass community. An abandoned wheatfield last
@ltivated in 1943 served as the study site. Cheatgrass is the dominant plant species
preseor, bur others such as yellow szlsiIy (Tragopogon d.ubiat), Iarrceleaf microoeris
(Microterfu lacinata), jagged chickweed (Holartearlt umbellat/trn), and tumble-mustard
(Sisytnbri.um altir'inwm), are @nlmoq (Rogets a.rid Uresk, 1974). The old-field is
abour 4O0 ha in size and is located at an elevation of 533 m.

Methods

Invertebrates were sa.mpled at one-rnoflth intervals from April to August using a drop
trap rcchnique. A cage 0,5 m2 in area,40 cm tall, and covered q/ith 32 x 12 mesh saran
netting was suslxoded from a ti1rcd device on the day prior to cnllection. On the
s.rmple day rhe tripod was approached with care and the cage released from a distalce

1 Present address: Museum of Comparative z./:x;logy, Harvard Univelsity, Cambridge, Ma.ssachusetts
02118 .
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of about 6 m using a uip cord. Large invertebrates ( grasshoppers, flies, etc. ) were
removed by hand or q/ith a smoll aspitator. The vegetatio,n within the cage was clippd
by reaching through arl access hole protected by tubular stocking material. A 10 cm
dia.meter hose coonected m a D-Vac suction apparatus vras then used to remove all
material down to bare ground. Collected piant and invertebmte material was taken to
the labotarory and the invertebrates were exticated ioto 75 p$cent ETOH usirlg a
Bedese fumel t€{bnique. Specimens were then sorted by hand, measured, and identified
with the aid of a dissecting rnicroscop. \fleight estimates were calculated for individ-
ual specimens using length-weighr regression equations developed by kogers et al.
(1977). Avenge weiglrs were daermined by dryiog and weighing relxer,nrarive
q)ecimens where regression equations were not available.

Results

The seaso,nal distdbution of estimated density and biomass values are shown in Figue
1. The highest density values were obtained in April, althou,gh dr,e actual peak deosity
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Figure 1. Seasonal distribution of estimated density and biomass.

may have been earlier. A steady decline in density progressed into dre summer months,
reaching a low point during August. Estimated biomass followed a similat trend, peak-
ing in May and decliniog drough summer with dre rninimum value recorded in
August. These patterru approximate the live plant biomass trend; pak biomass values
for green vegetation occur during April or May and then decline with the onset of
summer drought conditions ( Uresk, pers. comra ). Litde greeo vegetarion remains
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after the firsr of July. This fact suggests tlrat the dorninant inverteL,rate groups, in terms

of biomass and density, are correlated with the green growth p€riod of eady sPring.

The taxonomic composition of the inveltebrate fauna is sbo,vrn in Table 1, expressed
as percent,rges of densiry and biomass. The most abundant invertebrates wete mites,
beetles, and thriprs. The m.ites were largely mernbers of the family Tetranychidae, a
group that feeds on green vegetation. Their life cyde would be eqrcted rc be closely
atruned to the availabiliry of host plants. There was one abundan't beetle family present,
the Tenebrionidag or darkling beedes. They are generally regarded as omnivores ( Hewitt
et al., I)74) and probably do not require a diet of green vegetation because they are
able to feed oo deuitus. Darkling beales were most abundant during the months of
May and June, with 54 and 34 individuals per m2 respectively-mostly larvae. The

Thysanoptera (rhrips) were the third largest contibutor to total invertebrate density
(Table 1). T'tuips are small, frequently overlooked insects. Most are phytophagous and
occu! on the folia.ge and in flower heads of various plants.

TABLE 1. Taxonomic distribution (/o) of 'nve ebate density and biomass.

Deosity

1 8  t 1
4 6

< 1  7
r 1
8 7

3 7  < 1
1  < 1
8 3

15 1
7 < 1

< r  2 0
< 1  < 1

Colmptera
Diptera
Lepidoptera
Araneida
Hymenoptera
Acari
Homoptera
Hemiptera
Thysanopteta
Psocoptera
Orthoptera
Chilopoda

( Beetles )
(Fl ies)
(Butterflies aod moths)
( Spiders )
(Ants, bees, wasps)
(Mites)
(Cicadas, aphids, etc.)
(8"e" )
( Thrips )
(Book lice)
( Grasshoppers )
( Centipedes )

Two taxa, beedes and grasshoppers, arcountd for 71 percent of the total es imated
invertebrate biomass (Table 1). Nooe of the o,thet 10 taxa represened over 7 Perceot
of the total biomass values. Grasshoppers are occasionally very abundant in this tyPe
of communiry ( Rogers aod Uresk, 1974), but were present in low numbers during
this study. Their relatively large size, however, made them a significant biomass con-
tributor.

An analysis of the trophic distribution of invertebrate density and biomass is showo
in Table 2. The herbivore aod omnivore groups were the rwo most imponant trophic

levels, in terms of bo h density and biomass. The tissue and sap feeders comprised
28 and, 24 prcent of the total hetbivore density, and pollen- and nectar-feeding insects
consisted of only 4 percent. There were few flowering plants inhabiting the cheatgrass
community, so the paucity of pollen aod nectar foragers was expecred and is consist-
ent with our field observarions. The percent biomass value for pollen and nectar feeders
was higher (19 percent) than the density valug mainly resulting from the presence

of a few large adult moths.
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TABIE 2. Trophic disuibution (Yo) at invefteb'",te density and biomass.

Trophic Level De$ity Biomass

sap
Pollen & Nectar

Predator
Omnivore

Unknown

. . - .  ' / o . - - .
56 41
28 24
2 4 4

4 1 9
8 4

34 48
< i  < 1
<1  <1

Conclusions

Our data show drat in an old-field cheatgrass community: (1) inverteb,rate popula-
tions reach maximum density and biomass eady in the ssason (April, May), correlated
wirh peak biomass of green vegetation; (2) the mosa abuodant invertebrare rara pres-
ent are mites, beetles, and thrips; (l) beetles and grasshoppers are the largest conrib-
utors to invertebrare triomass; and (4) herbivores and omnivo,res a.re the largest uophic
groups in terns of both densiry and bionrass. I{e do qot kno,qr how inverrebrate densiry
and biomass in cheatgrass com,rnunities compare to those for more pristine comrnunfties
in the su,rround,ing area. These coc4arisons are pkrrn€d as the data beco,me available.
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