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ABSTRACT

Hafez, S. L., A. M. Golden, F. Rashid, and Z. Handoo. 1992. Plant-parasitic nematodes associated with crops
in Idaho and Eastern Oregon. Nematropica 22:193-204.

This is the first detailed report on plant-parasitic nematodes occurring in Idaho and eastern Oregon,
U.S.A. Plant-parasitic nematodes from 186 soil samples collected in 26 counties were identified. Twenty-five
nematode genera were found. Forty-seven species including two evidently undescribed are reported in the
region for the first time. The new records are in 11 genera: Criconemella, Geocenamus, Gracilacus, Hemicyc-
liophora, Helicotylenchus, Merlinius, Paratylenchus, Pratylenchus, Trophonema, Trophurus, and Tylenchorhynchus.
Other nematode genera found were Anomyctus, Aphelenchoides, Aphelenchus, Coslenchus, Ditylenchus, Heterodera,
Hoplolaimus, Megadorus, Meloidogyne, Paratrichodorus, Psilenchus, Trichodorus, Tylenchus, and Xiphinema.

Key words: geographical distribution, Idaho, Oregon, plant-parasitic nematodes, survey.

RESUMEN

Hafez, S. L., A. M. Golden, F. Rashid y Z. Handoo. 1992. Nematodos fitoparisitos asociados con los cultivos
de Idaho y la parte oriental del estado de Oregon. Nematropica 22:193-204.

Se presenta el primer informe detallado sobre la presencia de nematodos fitoparasitos en Idaho y la
parte oriental del estado de Oregon, en los EE.UU. Se identificaron nematodos fitoparasitos de 186 muestras
de suelo procedentes de 26 condados. Se encontraron 25 géneros de nematodos. Se registra por la primaera
vez un total de 47 especies, que incluyen a dos especies que no han sido descritas. Los 11 géneros que
presentan nuevos registros son: Criconemella, Geocenamus, Gracilacus, Hemicycliophora, Helicotylenchus, Merlinius,
Paratylenchus, Pratylenchus, Trophonema, Trophurus, y Tylenchorhynchus. Otros géneros de nematodos encon-
trados fueron Anomyctus, Aphelenchoides, Aphelenchus, Coslenchus, Ditylenchus, Heterodera, H oplolaimus,
Megadorus, Meloidogyne, Paratrichodorus, Psilenchus, Trichodorus, Tylenchus, y Xiphinema.

Palabras clave: distribucién geogréfica, Idaho, nematodos fitoparasitos, Oregon, prospeccién.

INTRODUCTION

Idaho lies entirely on the western
watershed of the Rocky Mountains and,
excepting a small area in the southwest,
is drained by the Snake River and its
branches. Much of Idaho is mountainous.
Farming occurs in mountain valleys, on
rolling prairies, and on the large Snake
River Plain. Elevation ranges from 240 m
to 3 860 m. Most farms are located be-
tween 670 and 1829 m above sea level.
Thirty-three percent of the annual pre-
cipitation occurs during the winter
months, and accumulates as a source of
irrigation water. The average length of
the growing or frost-free season ranges

from less than 70 days to more than 160
days.

Agriculture is the primary industry in
Idaho. In the north there are vast dry-
land grain, pea, and hay fields. The
southwest has corn, potatoes, grain,
sugarbeets, and alfalfa seed or hay,
mixed with fruit orchards, vegetables,
and specialized commodities such as
mint, hops, and seed crops. Eastward
along the Snake River are large irrigated
fields of corn, alfalfa hay, dry beans,
potatoes, small grains, and sugarbeets. In
the southeast, a mixture of dryland and
irrigated grain, hay, and potato are
grown. Idaho traditionally leads the
United States in potato production, is
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ranked second in sugarbeets, third for
barley, mint, hops, prunes, and plums,
and fourth in summer storage onion pro-
duction.

During 1986-1989, approximately
~ 15 000 soil samples from Idaho and east-
ern Oregon were submitted to the diag-
nostic clinic of the University of Idaho at
Parma for nematode assay. Of these, 186
representative samples were selected for
identification to species level, with the ob-
jective of identifying species that may
have a significant impact on agriculture
in the region. This is the first extensive
report on plant-parasitic species known
to be associated with several crops in this
region; a few earlier reports of
nematodes in the region dealt primarily
with individual species (8,17,22,24).

MATERIALS AND METHODS

Soil samples were collected by using a
standard 2.5-cm-diam soil probe, 50 cm
deep. Each soil sample was mixed
thoroughly and a 500-cm® subsample was
processed by the wet sieve centrifugation
technique and sugar flotation process (2).
Extracted nematodes were counted by
using a Hawksley counting slide and
identified to genus. After counting the
nematodes, specimens of each genus
were fixed in hot 5% formaldehyde solu-
tion, processed to anhydrous glycerine by
the modified Seinhorst method (25) and
mounted on Cobb slides with double
cover slips (3). The nematodes were
examined with a compound microscope
and identified with recent toxonomic
keys (4,5,6,7,16,19,20,21,23,26). Identifi-
cation was made by Dr. A. M. Golden.
Specimens of nematodes reported here
for the first time in Idaho and eastern
Oregon are deposited in the USDA
Nematode Collection at Beltsville, Mary-
land.

RESULTS AND DISCUSSION

The 186 soil samples yielded 25 dif-
ferent nematode genera (Table 1). A total
of 53 species, including two undescribed
forms, were identified; 47 of these repre-
sent new occurrences for the region while
six were reported earlier. In addition, 17
other forms in several genera were iden-
tified only to genus due generally to in-
sufficient specimens for accurate species
identity. Most samples contained more
than one species, and often more than
one genus. Ninety-two percent of the soil
samples contained Pratylenchus spp., 38%
contained Merlinius, and 30.6% contained
Paratylenchus spp. Also frequently en-
countered were Helicotylenchus spp.
(22%), Tylenchorhynchus spp. (22%), Di-
tylenchus spp. (10%), Meloidogyne spp.
(18%), and Criconemella spp. (9%). Less
frequently encountered were Xiphinema
spp. (8%), Paratrichodorus spp. (4%),
Hemicycliophora spp. (4%), and Heterodera
spp. (6%). Each of the remaining eight
genera of plant-parasitic nematodes were
recovered in less than 3% of the 186 sam-
ples. Three of these genera (Geocenamus,
Trophurus, and Trophonema) were re-
corded for the first time in the region.
These other five genera have not yet
been demonstrated to contain pathogenic
species: Anomyctus, Aphelenchus, Coslen-
chus, Megadorus, and Tylenchus.

Pratylenchus meglectus, the most com-
mon species, was widely distributed and
was encountered in 56% of the 186 sam-
ples. The only Merlinius species found
were M. brevidens and M. grandis. Nine
species of Tylenchorhynchus were iden-
tified. Paratylenchus was represented by
four species with P. projectus encountered
most frequently (14% of all samples).
Criconemella curvata was the most fre-
quently found species of Criconemella.
Four species of Hemicycliophora were iden-
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Fig. 1. Distribution map by county of H. schachtii and H. avenae in Idaho and eastern Oregon.

tified. Helicotylenchus was represented by
seven identified species; Helicotylenchus di-
gonicus, which occurred in 12.3% of the
samples, was the most common. Juveniles
of Meloidogyne spp. were found in sam-
ples from widely scattered localities and
associated with nine different crops.
None were identified to species level.
Two species of Ditylenchus were found, D.
dipsaci and D. destructor. Species of
Heterodera included H. schachtii, H. avenae,
H. humuli, and H. trifolii. Two species of
Paratrichodorus, P. minor, and P. porosus,
were found. Species of Xiphinema iden-
tified were X. americanum, X. californicum,
and X. rivesi.

The most important finding was the
widespread occurrence of Heterodera spp.
(Fig. 1), Pratylenchus spp. (Fig. 2), and
Meloidogyne spp., Ditylenchus spp., and
Paratrichodorus spp. (Fig. 3). Species in all
five genera are known to damage or are
potentially damaging to major crops
grown in Idaho and eastern Oregon. Of
particular concern would be damage to
potato by Meloidogyne hapla and M. chit-
woodi (1,12,17,24), Pratylenchus coffeae and
P. penetrans (1,12,17), Ditylenchus destructor
(1,11,28), and Paratrichodorus spp. or
Trichodorus spp. The latter two species
transmit tobacco rattle virus, causing
corky ringspot, a serious disease of potato
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Fig. 2. Distribution map by county of seven different species of Pratylenchus in Idaho.

in limited areas of the Pacific Northwest
(1,10). Other potentially damaging asso-
ciations include Ditylenchus dipsaci on al-
falfa (9,13) and onion (18), H. avenae on
wheat (9,14,15), and H. schachtii on sugar-
beet (27).

Root-knot nematodes (Meloidogyne
spp.) are widely distributed, but are li-
mited to specific areas by temperature
and cropping practice (1). Potato is an im-
portant commodity of the Pacific North-
west. Root-knot nematodes  occur
throughout the commercial potato grow-
ing areas, and are presently serious pests
in Idaho, Oregon, Washington, and
California. Two species, known as the

northern (M. hapla), and Columbia (M.
chitwoodi) root-knot nematodes, occur in
many commercial potato growing areas
of Idaho and eastern Oregon. These
nematodes mainly affect potato tuber
quality, although economic damage also
occurs as reduced yield (1,12,17,24).
Stubby root nematodes (Paratricho-
dorus spp. and Trichodorus spp.) are im-
portant parasites of potatoes, not so
much for direct damage they cause but
for the tobacco rattle virus they transmit
to potatoes (10). At harvest, infected tub-
ers may have deep cracks and shallow
corky depressions on their surface, which
renders them unmarketable. Corky
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Fig. 3. Distribution map by county of Meloidogyne spp., Ditylenchus destructor, D. dipsaci, Paratrichodorus minor,

and P. porosus in Idaho.

ringspot disease has worldwide geo-
graphical distribution that includes
Europe, North and South America, and
Japan (1,10).

Potato rot nematode (D. destructor) is
an important pest of potatoes in temper-
ate regions of Europe and is especially
widespread in the former U.S.S.R. It also
occurs in South Africa, some areas of the
Mediterranean region, South America,
and isolated areas of North America (1).
This nematode is known to cause damage
to potatoes only in a few isolated areas of
Idaho (Fig. 2) (11). Potato rot nematodes
damage tubers, causing a serious prob-

lem in stored potatoes. In recent years,
losses infthe United States and Canada
have declined, the greatest losses occur-
ring in the former U.S.S.R. In Estonia,
80-90% infestation of tubers is not un-
common and annual losses in the
U.S.S.R. were estimated at 150 000 met-
ric tons (1).

Root lesion nematodes (Pratylenchus
spp.) are important and widespread. At
least 15 species of Pratylenchus have been
reported associated with potato culture
(1). Temperature requirements vary with
different species, causing different
species to predominate in different cli-
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mates. The most common root lesion
nematode present in Idaho and eastern
Oregon potato fields, P neglectus, causes
little known damage. However, P. coffeae
and P. penetrans, which have been found
- recently in a few areas, can cause severe
yield and quality losses (12). Pratylenchus
penetrans is most widespread and an im-
portant pest of potatoes in Europe and
northern potato producing areas of the
United States (1); this species is capable
of causing a growth decline of 50-70%
and a yield decline of 10-50%. Pratylen-
chus coffeae appears to be the dominant
species attacking potatoes in Japan (1).

Stem nematode (D. dipsact), is the
most important nematode pathogen on
alfalfa, and has accompanied alfalfa seed
to practically every corner of the globe.
The alfalfa stem nematode causes
economic losses in alfalfa under certain
growing conditions. It occurs in many al-
falfa growing areas in Idaho, in older
fields and where waste water or tail water
is used for irrigation (13). Severe damage
by this nematode is usually confined to
the first cutting of alfalfa during cool,
humid weather.

The sugarbeet cyst nematode
(Heterodera schachtii) has been found in
most beet growing areas within 17 states
in the United States and in 40 countries
of North and South America, Europe,
Africa, and the Middle East, and has been
reported in Australia, New Zealand, and
Hawaii. The nematode caused severe los-
ses in several beet growing areas in
California, Utah, Colorado, Oregon, and
Idaho (27). In Idaho and eastern Oregon
the sugarbeet cyst nematode is one of the
most serious and important limiting fac-
tors for sugarbeet production and a con-
stant threat for the sugarbeet industry.
In Idaho and eastern Oregon, more than
50% of the sugarbeet acreage is infested
with this nematode at levels where con-

trol is needed to obtain economical yield.
Heterodera schachtii has been found in beet
growing areas within 13 counties in
Idaho (Fig. 1).

The cereal cyst nematode (H. avenae)
occurs in New Zealand, Peru, and the
United States, throughout Europe and
the Mediterranean basin, and in south-
eastern Canada. It damages wheat in Au-
stralia, Africa, Japan, Israel, and the
former Soviet Union (9,14,15). In the
United States, it has recently caused
economic losses in the Pacific Northwest.
The damage of this nematode has been
seen on wheat in Idaho (Fig. 1) where
yield was reduced more than 70% (15).

This report should aid future workers
in determining what plant-parasitic
nematodes are present and may be in-
volved in plant disease problems in this
region. Management of nematodes is an
important aspect of successful agricul-
tural plant production and development
of effective management methods re-
quires accurate identification of the gen-
era and species of nematodes.
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