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Lumbricid Earthworms in the Palouse Region

Abstract
Farmers. gardcncrs. and ecologists vie\L earth\\'orms as beneficial soil organisms indicative of healih! soils. Eanhwonns in the
Palouse rcgion ol easGn $'aslington and northern Idaho havc nol been well documented. Sincc thc earlv 1900s. nnsr of rhe
Palousc had been convened to dryland farming excep! tbr intcnitent streams and areas too rocky to till. \Ve surveyed.16 sitei in
spring 1999 |o de|elnliDe the occnnence and distribuiion of earth$orm species within the agricullural laDdscape. Alrhough spc
cics dilcrsity in the agricultural fields lvas low. rhrec lpccies are repofed in ihe survey area for tbc llrst rilne. No native earth
worrns fvcrc found. Ter alien lunbricid species were found. Thc mosl common.Aporrccblea truUe:ridc'. w,ls lbund at 65% of
all sites. Of the tarmcd iicld si|es. 6 I % contained one or more rpecics. This prelimin y survev provides lhe baseline knowledge
necessarv to desisn futurc sludies on eathworxs.

lntroduction

The distribution of earthworms (Annelida:
Oligochaeta) of the Palouse region of eastem
Washington and northem Idaho is largely unknown
(James 2000). The Washington giant eafthworm
( Dri kt leirus arn e riccza.r: Megascolecidae) is the
only native wor:rn known from thc area (James
2000). Intensive tillage irnd conversion of steppe
grasslands to annual small grain cropping have
great l ;  reduced the  hab i ta t  lo r  D.  oner i ,anu '
(Black et al. 1998), which v"'as last collected in
1971J (Wells et al. 1983).

Most earthworms fbund in the Palouse are
members ofthe tamily Lumbricidae, all ofwhich
are thought to be introduced from Europe (Jamcs
2000). Land usc and management practices can
affect earthworms (Chan 2001). For cxample.
sunmer-fallow is a tillage-intensive, agricultural
practice $'herebv no crop is grcwn and the soil is
void of surface residues for up to 16 mo out of
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every two-year cropping cycle. Typically eight
or more tillage operations occur during a fallow
period. Even where fallow is not practiced. re-
ducing tillage can improve habitatfor eafihwomls
(Chan 2001). Recently there has been increased
adoption of no-till or direct seed practices by fam-
ers in the rcgion who arc concemed about the health
and quality of thejr soil. These fanners equate
healthy earthworm populations with high quality
soil. Some Palouse farmers who seed directly
without tillage often observe abundant populations
of eanhworms, yet others are disappointed that
their fields do not contain earthworms. They ex-
pect eafihworms to become abundant when thcy
caase tilling, but absence of worms may reflect
ecological (worms cannot exist there) or zoogeo-
graphical (worms have not yet anived) causes
(Reynolds 1998).

Wc documented earthworm species at,16 sites
in and around the Palouse region ofeastcm Wash-
ington and northern Idaho in spring 1999. Our
objective was to detemine the occurrence and
distribution ofearthworm species in the area, fo
cusing on the agriculturitl laodscape in the Palouse
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region. James (2000) summarized the distdbu-
lion ofcanhu onn .pecie. in lhe broadcr ecoregion
of thc Columbia Basin. based on earlier survcys
repofted by Fender ( 1985). We thought more spe-
cific and recent observations wcre needed on spe-
cies distribution of worms in local fields to ad-
dress farmer's concerns.

Study Area and Methods

The study area included theWashington and Idaho
Palouse and adjoining areas (Figure l). Most of
the native shrub steppe vegetation ol the area has
bcen convened to agriculture, predominantly dry-
land wheat (Black et al.1998). We sampled 46
sites. Most werc located in fields with a history
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Figure l. \'Iap of area suNeyed for eafih\roms
in spfing 1999. Open circles reprcsent
one site; closed circles reprcscnl two
sites (,16 silcs samplcd).
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ofconservation tillage where we knew the fanncr
(n=29). As we traveled from field to field, we
sampled other sites that we thought might sup-
po earthworms. These sites were adjacent to
waterways, in perennial vegetation, along road
rights-of-way, or old homesteads (n=17).

We collected worms from February to May
1999. At each sample site, we dug, hand-softed,
and examined six spades ofsoil fbr worms. These
six samples were distinct and randomly located
wittrin a 10 mr area. If immature woms were found
we continued sampling to find adults with devel-
oped clitellafbr positive identification. Live adult
worms were transported to the lab lbr identifica-
don. We identified worms based on extemal mor
phology of sexually maturc specimens using keys
b,y Schweft (1990) and Fender ( 1985). Nomen-
clature followed Fender (198-5).

Results

We did not frlid Dendrodrifus americanus. b\t
we found l0lumbricid species during our survey
(Table 1). Aporrectodea tapezoides. the most
common species, was found at 657o of all si1es.
ln the agricultural tield sites we found lbur spe-
cies, three of which were in less than l5% ofthe
tields. Diversity ir the agricultural field sites was
low. Of the 29 agricultural lield sites. 1 I lacked
worms, 11 had one species, 6 had two species,
and I had three species.

The Washington State University campus had
thc grcatest $'orm diversity with eight species found

TABLE l. Species occurrence (ti) a! all sites, in agricul-
lural field \ites, and in |hc other sample loca-
dons (adjacent to creeks, righls ol wa,v.pasmres.
ano carnpusl.

in the agrcnomy teaching garden. Of the 10 spe-
cies detected in our slttdy only Eiseniella tetraedrd
and ALlolobophora.,4lomli.zi were not found at
this site. Species diversity was also high adjacent
to waterways or in low lying pastures. In early
July 2000, A. chlorotica was idcntified adjacent
to a seu'onrl waterwa) al one ol the site:. sur-
\e )ed  in  lqqg.  That  s i te  had \ i r  \ \ ( ' rm :pec ie . .
Tuo o therprs tu re  s i te '  e . rLh  had f i re  spec ies .

A po r re cto de a ro s e a, Dentlro dr i Iu s r ub id us, and
OctoLasion c\.qneutn wete detected for tlle fiISt
time in our study area (Table 2). Aporrectodea
rr.rsea was fbund in five of the sun'ey locations,
on campus, along streams. and in pastures.
Dendrodrilus rubitlrJ was lbund in a pasturc ad-
jacent to a perennial creek and under stmw in the
agronorny garden on can'tpts. Octolasion c,,-aneum
is comrnon on the WSU campus. Other species
repofied by previous investigators (Fender 1985.
James 2000) that we did not find were l. raDella.s
awJ O. qtraeurn (Table 2).

TABLE 2.  Lumbric id worm species found in th is and
previous sur!eys (Fcnder 1985, James 2000).

Spring 1999
\urveySpecies

Al I a lo bop ho ru ( hb n) 1 i. t1

Apotedadea tosed

Ap o r re c I o de a | tu pe.a i d e s
Apote.todea tuberc latdl
Aprrectodca nn gida

Dendrolrilu\ tubi.lr:
E*enieLLa letra.dra

Lutnbriets terr(\trit
Lunbr ut rubellut
O(tolution t:Iatleun1

Octoh'ion 1)1meum

+
+

+

+
+

+

Specles

Agricultufal Other

All sires field sites sircs
(n=:16) (n=29) (n=17)

rreferred to as Allolol)orhora tub(rcuhna h fames \2OOO).

Discussion

The presence or absence of lurnbricid wotms in
agriculture fields is probably rclated to a combi-
nation of past livestock practices. homesteads,
proximity to watercourscs, climate. and soil man-
agement. No wofins were found at I I of the 29
agricultural field sites. Nine of these were clus-
lered in the northwest corner 01 the suNey arca,
in westem Whitman and Spokane Counties and
all of the sitcs in Lincoln County. Summer tal-
low was practiced extensively in this area in the

A p o ff . c I otle a t ro pq) i lr s
A po te c I ode a t u b e rc Lluta
L nhricus terr(nns
Aporcct0de turgitld
Aporrcdt)dea n^eu
Dendndrilus nfiillt\
LisenieUa tettuednl
A L b lo h o p ha ru ch I o ro t ic a

Octalasion c)"ukLm

65
t8
11
20
1 1

2
2
1
1
11

55
l o
l,l
r 0
(l
0
0
0
0

:18

82
59

29
t 2
6
6
6
6
l)
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past, although recently more growers direct seed.
without any tillage. Our survey sites in this area
had been under direct seed managementfor a mini
mum of four years. These sites are located in an
area that is as dry as many of thc sites that have
worms, but it is colder Perhaps worms cannot
survive these conditions or they have not arived
yet. An adjacent abandoned homestead harbored
both Aporrectodea trapeaoides arLd A. tube rc ulata.

Tvo other field sites without wolms included
a shallow soil in southem Whitman County on
the breaks of the Snake River and a deep coarse
soil inTouchet, wcstem Walla walla county (Fig-
ure 1). The shallow soil dries completely to bed-
rock each summer Earthworms persist in dry en-
vironments by burrowing deeply into moist soil
or aestivating during drought. Thus. refuge fiom
dry conditions may not exist at this site. Although
the soil is deep in Touchet. the lack of moisture
(less than 250 mm rain per year) and coarser soil
texture may explain the abscnce of worms at that
site. These sites might support worms ifthey were
introduced.
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The locations chosen and timing of our sur-
vey influenced the results. For example, in mid-
sumrner. July 2000, we found an additional worm
species (AlLok$ophoro chLorotica) at a site we
had surveyed in early spring. Perhaps juveniles
o f  lh is  \pe( ie \  \ \e re  p re \en l  dur ing  our :p r ing
sampling, but we fbund no adults. worm species
that live in permanent deep bunows,like the night
$awler (Lumbricus terrestris) can escape shal-
low sampling by withdrawing into their burrows.
We checked sites with large diameter worrn bur-
rows (greater than 6 mm) carefully because D.
amerit:anus is believed to inhabit permanent or
semi-permanent deep veftical bunows (James
2000) much like L. terrestris and adults of both
species are of similar diameter. However, at all
sites with large diameter burrows, wc found adult
L. teftestris.
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