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INTRODUCTION

With the advent of urban living, and the increasing demand for living
plant material around the home envirorment, the interstate and intrastate ship-

ment of nursery stock has become a thriving business, Consequently, the danger

of movement of diseases by rooted nursery stock from one area to another has
also increased, One of the least investigated plant pest problems is the

potential hazard of movement of nematodes in association with nursery stock,
Generally, identification of plant parasitic nematodes in the interstate and

intrastate shipment of plant materials involves the readily identifiable endo=

parasitic genera Meloidogyne Goeldi, Heterodera A, Sclmidt and Pratylenchus

Filipjev but other important genera are also involved,

Oorr (1966), identified nematodes in a survey of one square mile of Kansas
native prairie soils, He identified 82 genera and 238 species, with over half

of the samples containing 1l genera of nematodes, These genera listed in

descending order were: Eudorylaimus Andrassy, Acrobeles Linstow, Helicoty-

lenchus Steiner, Mononchus Bastian, Chiloplacus Thorne, Diphtherophora de Man,
Eucephalobus Steiner, Xiphinema Cobb, Mesodorylaimus Andrassy, Plectus Bastian,

Tylenchorhynchus Cobb, Pungentus Thorne and Swanger, Mylonchulus (Cobb)
Pennak, and Anaglsotus deConinek and Shuurmens Stekhoven, He recorded 23 lknown

or suspected plant-parasitic nemetode species, Genera recorded most often were

Helicotylenchus, Xiphinema, and Tylenchorhynchus, The absence of species in

the general group of root=knot or cyst nematodes was noted.

The nematode populations in Kansas nursery fields have not been investi-
gated, Therefore, this study was initiated to 1) survey for nemastodes present
in evergreen nursery fields by sampling the soil associated with plant roots
end identifying to genera all adult nematodes collected, and 2) to correlate

the findings with previous surveys in Kansas,



LITERATURE REVIEW

Influence of Temperature on Nematode Survival:

Nematode distribution may be influenced by physical factors such as water,
soil structure, soil type, asration, temperature, and soil moisture content,
Temperature appears to be a primary factor with several gener=z,

The optimum temperature for most free=-living nematodes is approximately
30 C, At 4O C nematodes become motionless, eand between Lj0-50 C they die,
Lower temperatures are more easily endured,

Barker, Nusbaum, and Nelson (194)) demonstrated that one week of =15 C

killed all of the Meloidogyne incognita Goeldi, Belonolaimus longicaudatus Rau,

Helicotylenchus dihystera (Cobb) Sher, and Xiphinema americanum Cobb tested,

Pratylenchus zeme Graham and Tylenchorhynchus claytoni Steiner were recovered

in deoreased numbers after one week of exposure to =15 C, They found that the
optimum storage temperature for all species studied was 13 C, All species
except T, claytoni decreased appreciably in numbers in soil stored at 36 C,

Miller (1968) found that 997% of Pratylenchus penetrans (Cobb) Filipjev and

Schuurmans Stekhoven adults and larvae were killed after exposure for 2l hours

at =15 C, He also noted that 75-00% of the adults and larvee of Tylenchorhynchus

claytoni, Xiphinema americanum, Paratylenchus hamatus Thorne and Allen and

Rotylenchus robustus (de Man) Filipjev were killed, All nematodes, in his

study, were killed by exposure to -L3 C except for Heterodera tabacum Lownsbery

and Lownsbery, Miller found that 207 of H. tabacum eggs and encysted larvae
were killed at =15 C, and 99% were killed at =1i3 ¢ for 2l hours, Patel and

MacDonald (1968) studied the winter survival of Tylenchorhynchus claytoni in

Minnesota, They found that adults are less easily killed by low soil

temperatures than larvae,



Texonomic variations in relation to environal factors within the Xiphinems
americenum group were studied by Tarjen (196)), Out of 75 populations, he
noted that the European populetions, mainly from Mediterraneen countries, were
distinet from other populations primarily in "a" ratio, vulva position, and teil
shape, His date suggest that shorter nematodes with smaller "a" ratios, a
wider range of "¢" ratios and stylet lengths, and lower vulve percentages are
correlated with areas closer to the equator, which have both high precipitation

and high temperatures,

Nematodes Associated with Evor&reons:

Sutherland (1965) found non-stylet-bearing nemetodes to be the most
prevalent group in 3 coniferous nurseries in Quebec, The genera in this group

included Cephalobus Bastian, Fucephalobus Steiner, Acrobeles Linstow, Rhabditis

Dujerdin, Acrobeloides (Cobb) Steiner and Buhrer, Plectus, and Wilsoneme Cobb,

Genere of plant perasitic nematodes included primarily Pratylenchus, Cricone-

moides Taylor, end Paratylenchus Micoletzky with lesser numbers of Meloidogyne

and Trichodorus Cobb,

Ruehle (1968) reported Juniperus virginiena L., was host to Circonemocides

Sp., Helicotylenchus dihystera, Hemicycliophora sp, de Men, Pratylenchus sp.,

and Xiphinema emericanum, Arizona cypress was host to all of the above except

Hemicycliophore sp., and was also noted to be host of Paratylenchus sp,

Micoletzky.
Xiphinema emericenum was found in 95% of South Dakote shelterbelts sampled

by Malek (1968). This species was determined to be asscciated with Juniperus

virginiana, Pinus Banksisne Lemb,, and Pinus ponderose Dougl, Other genera of

nematodes recovered in this study, in decreasing order, were Paratylenchus,

Tylenchorhynchus, Helicotylenchus Steiner, Hoplolaimus Daday, Pratylenchus,




Trichodorus, Hemicycliphora, and Aorolaimus Sher, Tylenchorhynchus acutus

Allen, and Paratylenchus sp, were commonly recovered from the weed-free

shelterbelts,
In a New Mexico study, Riffle (1968) reported 33 plant-parasitic species

associated with Pinus ponderosa, P, edulis Voss, Juniperus monosperms (Engelm,)

Serg., J. deppeana Stend, and J. scopulorum Sarg, The most widely distributed

nematode species were Aphelenchoides sp, Fischer, Xiphinems americanum, end

Tylenchus exiguus de Man, with the latter being most frequently found, He
determined that all plant-parasitic nematodes combined were more numerous
around the roots of junipers than of pines, regardless of stend conditions, He
also noted that more nematode species were recovered in non-drought stands then

in drought stends, Sutherlend (1967), found that Paratylenchus projectus

Jenkins, Pratylenchus penetrans, and Tylenchus emarginatus Cobb reproduced

better on spruce than on pine, Other good to excellent hosts were teamarack
and northern white cedar,

Ruehle (1965, 1966, 198)) conducted host range studies on loblolly, long-
leaf, pond, pitch, sand, slash, shortleaf, Virginia, and eastern white pine,

All nine were hosts to Hoplolaimus galeatus Cobb, Meloidodera floridensis

Chitwood, Hannon and Esser was parasitic on all except sand pine, Pratylenchus

brachyurus (Godfrey) Filipjev and Shuurmens Stekhoven was parasitic on pond
pine end was not tested on pitch pine, He found that Criconemoides xenoplax

Raski was not parasitic on eastern white pine, while Helicotylenchus dihystera

was not parasitic on Virginia and eastern white pine., Tylenchorhynchus claytoni

wes parasitic on all pines tested except pitoch pine and eastern white pine,
The loblolly, longleaf, sand, slash, and shortleaf pines were good hosts for

Trichodorus christiei Allen, Ruehle reported that no species of pines tested




were hosts to Meloidogyne arenaria (Neel) Chitwood, M, haple Chitwood, M,

incognita, M, javenica (Treub,) Chitwood, or Pratylenchus zese, He did note,

however, that M, incognite went through several molts in seedling roots of
Virginie, pitoh, and eastern white pine, but no galls were produced or egg
leying females recovered within 70 days after inoouletion., Ruehle and Sasser

(1962), identified Meloidogyne arenarie on both the loblolly and slesh pine,

Hoploleimus coronatus Cobb, Meloidoders floridensis, Helicotylenchus nannus

Steiner, and Xiphinema americanum were found associated with stunted loblolly

and slesh pines, Tylenchorhynchus cleytoni, Belonoleimus gracilis Steiner and

Trichodorus christiei were not as numerous,

Barker and Griffin (19€}) found large populations of Xiphineme emericanum

around the roots of apparently healthy trees in declining jack pine plantings,

They also found large populations of Trichodorus californicus Allen, Heli=-

cotylenchus dihysters was prominent in the upper few inches of soil around dead

Jjack pine trees, Low populations of Leptonchus granulosus Cobb, Trichodorus

chamberisi, Longidorus elongetus (de Man) Thorne and Swenger, end Tylenchor-

hynchus sp. were noted essociated with jack and red pine. Jenkins (1960)

reported Paratylenchus marylandicus Jenkins associated with the roots of Virginie

pinse,
Sutherlend and Adams (196) reported Tylenchorhynchus claytoni to be

parasitic on red, Scotech, shortleaf, white, and Virginie pines; Norway end red
spruce; and Japanese and eesbtern larch, They noted that little or no visible
demege was caused by the nematodes to red pine roots on ager culture, Although

the organization of the root cap cells was disrupted by the feeding activity of

the nematodes,



MATERTALS AND METHODS

Collection:

The metropolitan area of Sedgewick County, Kansas, was chosen for this
survey, The topography was smooth to gently rolling in the Arkensas River
area, and primarily composed of & sandy loam, well-dreined soil,

Twenty-four semples were collected, Each sample was eomposed of soil and
feeder roots to a depth of 10 inches, The 5 to 7 pound samples were placed in
polyethylene bags, Each sample was labeled es to the collection site, host
plant, general soil type, cultural conditions, and date, Samples that were not
processed immediately were stored at L C, Sixteen samples were collected
November 6-8, 1963, and 8 were collected November 18-20, 1963,

Nineteen samples were taken from around the roots of Gymnosperms growing
in clean~cultivated nursery fields, 3 semples were collected from plants grown
under balled and burlapped conditions, and 2 samples were collected from plants
grown under grass cultivetion, The primary genera of plants in this study
included: 20 semples of Juniperus sp. (Tourn.) L., 2 semples of Pinus sp,
(Tourn.) L., 1 semple of Cupressus sp, L., and 1 sample of Thuje sp. L. (see
Table i Appendix for complete listing)., Host plants were 2 to 5 years old, and
were growing in rows approximately 3 feet apert except for the 3 balled and

burleapped samples grown in a heel yard,

Separating, Fixing eand Mounting Specimens:

All samples were processed by the Cobb sifting and gravity and the
Baermann funnel technique as desoribed in Thorme (1961), Specimens were
relaxed in water over an alcohol flame and fixed in FAA conteining pieric aecid

for L8 hours, The nematodes were slowly dessiceted into anhydrous glycerin end



mounted on Cobb-type slides in anhydrous glycerin,

Taxonomic Keys and Descriptions:

Taxonomic keys to plant, soil and aquatic nematodes compiled by Hopper and
Ceirns (1959) was used primerily in identification to genus, Monogrephs of
particular groups were also used when aveilable, Thorne (1939) end Thorne and

Swanger (1936) were used as references for many genera of Dorylaiminee, Many

keys to species with excellent illustrations and deseriptions were included in

their works, Tylenchorhynchus spp, were found in Allen (1955) and Trichodorus

spp. were found in Allen (1957). The key used for Pratylenchus spp. wes by

Tarjen (1968 unpublished key), The key for Belomolaimus spp, was teken from

Rau (1963).




RESULTS

After the 2l soil samples were collected and processed, the nematodes
recovered were mounted on permanent slides, Four hundred fif'ty-two slides were
made, They conteained 50 genera, Every sample contained several species,
ranging from 5 associated with Austrian pine to 27 associated with vonEhron
globe juniper, The genera found most frequently are listed in Table 1, Most
of the samples had representatives of plant-parasitic, predaceous, and sapro=-
phagous nematodes, Some samples contained hundreds of nematodes while other
samples contained comparatively few, No attempt was made to estimate total

population of any particular genus,

Tylenchida (Filipjev) Thorne:
Most of the known plant-parasitic nematodes are taxonomically placed in

Tylenchida, Members of this order were present in 91% of the samples taken,
The occurrence of known or suspected plant-parasitic nematodes identified in

this study is summarized in Table 2,

The genus Helicotylenchus Steiner was found in 33% of the samples, H,

pseudorobustus (Steiner) Golden and Rotylenchus Filipjev were identified from

20%.
The genus Pratylenchus Filipjev comprises over L0 described species, is

distributed world-wide, and is parasitic on a wide variety of plants, P,
vulnus Allen and Jensen was identified from L samples from Pfitzer juniper and

1 sample from Canaerti juniper,

Belonolaimus longicaudatus Rau was in 1 sample associated with Pfitzer

juniper, This is the first report of this genus in Kansas,

Paraphelenchus myoceliophthorus Goodey and Criconemoides sp. Taylor were




Table 1,

Genera of nematodes most frequently found in 2l; nursery field
collections,

Genus Occurrence Genus Occurrence
1, Eudorylaimus 100,00 19, Rotylenchus 20,83
2. Xiphinema 83.33 20, Miconchus 16,67
3, Discolaimus 75 .00 21, Tylenchorhynchus 16,67
I Acrobeles 70.83 22, Ditylenchus 16,67
5. FRhabditis 70,83 23, Psilenchus 16,67
6., Aphelenchus 70,83 2, Tylenchus 12,50
7. Mylonchulus é2,50 25, Nygolalmus 12,50
8., Chiloplacus 50,00 26, Alaimus 12,50
9, LeEEonchus 50,00 27, Aphelenchoides 12,50
10, Eucephalobus 37.50 28, Prismatolaimus 12,50
11, Mononchus 37.50 29, Axonchium 12,50
12, Helicotylenchus 33433 30, Acrobeloides 8.33
13, Cephalobus 29.17 31, Diphtherophora 8,33
1)}, Pungentus 29,17 32, Ironus 8.33
15. Dorylaimellus 29,17 3%, Isolaimium 8.33
16, Mesodorylaimus 25,00 3. Meloidogyne 8.33
17. Digcolaimium 20,83 35, Plectus 8.33
18. Pratylenchus 20,83
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Table 2, Known or suspected plant parasitic nematode genera found associated
with | groups of nursery plants,

s

Juniper Pine Arbor vitae i -C_ypress

Genus 20 samples 2 samples 1 sample 1 sample Total

Xi oma 164 2 1 1 20
Leptonchus 9 1 1l 1 12
Helicotylenchus T 0 0 1 8
Tylenchorhynchus 3 0 1 0 L
Rotylenchus L 0 0 ¥ 5
Ditylenchus L 0 0 0 L
Trichodorus 1 0 0 0 1
Psilenchus 3 1 0 0 L
Pratylenchus 5 0 0 0 5
Aphelenchoides 3 0 o 0] 3
Meloidogyne 2 0 0 0 2
lenchus 3 o] o 0 3
Belonolaimus 1 0 0 0 1
Criconemoides 1 0 0 0 1
Paraphelenchus 1 0 0 0 1

N umbers represent the number of times a genus was found associated with a
host,
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each found in individual samples, The genus Tylenchus Bastian was found in
one=eighth of the samples and were identified from samples associsted with
Pfitzer juniper,

Ditylenchus sp, was found associeted with junipers in l semples, 4n
individual male specimen of Meloidogyne sp, Goeldi was found in each of 2

samples collected, Psilenchus hilarulus de Mean was found associeted with 3

samples from junipers and 1 sample assoociated with Austrien pine,

Tylenchorhynchus sp, Cobb have & wide distribution and have been reported

regularly in surveys of the stylet-bearing nematodes and were identified from
16% of the samples,

The genus Aphelenchoides Fischer is composed of over 80 species,

Aphelenchoides sp, was found associated with 3 samples from junipers, The

genus Aphelenchus Bastian was found in five-eighths of the samples, A. avenae

Bastian was identified from 50% of the samples collected,

Rhabditida (Oerley) Chitwood:

Geners in this order are composed typically of inhabitants of soil and
decaying plent tissue, The genera Acrobeles Linstow, Rhabditis Dujerdin, and
Chiloplacus Thorne were found in at least half of the samples, Acorobeles was
observed to be present in 70% of the semples and was the most numerous group

jdentified in this order, Acrobeles complexus Thorne was identified in 13

samples, while A, ciliatus Linstow was only identified in 6 samples, The genus

Rhebditis was found in two=thirds of the samples, Rhebditis (Rhabditells) axei

(Cobb) Dougherty was identified from one-eighth of the samples. Chiloplacus

sp. were found in 50% of the samples, Both Chiloplacus symmstricus (Thorne)

Thorne and C, propinquus (de Man) Thorne were identified and C, tricus was

present in epproximately L1% of the samples,



Three-eighths of the samples contained speocimens from the genus Eucepha=

lobus, The 3 speoclies identified in order of occurrence were Eucephalobus

laevis Thorns, E, oxyuroides (de Man) Steiner, and E, striatus (Bastian)
Thorne, The genus Cephalobus Bastian was identified from 7 semples, Twenty
percent of the samples contained specimens of g_. Ersaga Bastian,

There were 2 samples from Canaerti juniper which had specimens identified

in the genus Acrobeloides (Cobb), Steiner and Buhrer, (Thorne), The genera

Protorhabditis (Osche) Dougherty, Protodiplogasteroides (Ruhm) Paramonov,

Pelodera A, Schneider, and Panagrallus Thorne were each identified from indi-

vidual samples,

Arseclaimids gg Coninek and Sehuurmans Stekhoven:

This group is composed primarily of bacterial feeders and are among the
nematodes classified as free=living, The 3 genera identified from this group

were Plectus Bestian, Cylindrolaimus de Man, and Isolaimium Cobb,

Monhysterida ( Oerley_z_ Schuurmans Stekhoven and de Coninok:

The food habits are unimown but some genera are believed to be vegetarians

(Goodsy, 1963). Only the genus Prismatolaimus de Man was found in this survey

and was identified from one-eighth of the samples,

Chormadorida (Filipjev) Chitwood:

This order is composed of mainly marine species with some fresh water

species present (Goodey, 1963), The genus Achromadora Cobb was identified from

ocne semple,

Enoplide (Beird) Chitwood:

The genera Tripyla Bastian, Tobrilus Andrassy, and Ironus Bastian were
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identified from samples in this survey., Species of 211 3 genera occur in fresh

water or damp soil, Ironus longicaudatus de Man was found in 8% of the samples,

Dorylaimida (de Man) Pearse:

The largest number of genera identified belonged in this order, Every
sample had a minimum of 2 genera identified in this group which include
saprophagous, predaceous, and plant-parasitic nematodes,

The genus Eudorylaimus Andrassy occurred in all of the semples, and was the

most ebundent of ell genera in this study. E, monohystera (de Men) Andrassy
was identified from 33% of the samples and only on Juniperus spp.

The genus Mesodorylsimus Andrassy was found in one-fourth of the samples,

M, bastiani (Butschli) Andrassy was the only species identified and was present
in 147 of the samples,
Pungentus spp. Thorne end Swenger were identified in over 29% of the

samples colleoted, The 2 species of this genus identified from the samples

were _P_. obscurus Thorne and _13_. brevidentatus Thorne,
The genus Discolaimus Cobb was found in three-fourths of the collections,

The 2 species identified in order of magnitude were Discolaimus texanus Cobb

and D, major Thorne, At least one-third of the samples contained D, Yexanus,

Xiphinems smericenum Cobb was found in 83% of the evergreen nursery fields

sampled, Axonchium Cobb was identified from 2 samples,
The genus Leptonchus Cobb was found in 50% of the semples, L. granulosus

was identified from over L5% of the semples collected, The genus Doryleimellus

Cobb was identified from 29% of the semples, The food habits of this genus are
not known, The genus Nygoleimus Cobb, was identified from one-eighth of the

samples collected,
The geners Carcharoleimus Thorne, Belondira Thorne, Trichodorus Cobb, and




Prionchulus (Cobb) Wu and Hoeppli were found in 1 semple each. The genus
Thornia Meyl was identified from one-sixth of the samples,

The genus Discolaimium Thorne was identified from 20% of the collections,

They are all apparently predators of other nematodes., D, latum Thorme was
identified from 2 samples, end D, conura was identified from one sample,

Diphtherophorae obesus Thorne was identified in lgl of the collections,

Their feeding habits are not kmown, The genus Aleimus de Man, was recorded
from one-eighth of the samples,
The genus Mononohus Bastian was found in 37% of all samples collected, !.

pepillatus Bastian was identified from one=third of the semples, Others

identified were M, parvus de Men and M, tunbridgensis Bastian,

The genus Miconchus Andrassy was identified from one=-sixth of the samples,
They appear to be carnivorus in feeding habits,

Mylonchulus sp. (Cobb) Pennak was identified from &2% of the samples with
the species Mylonchulus subsimilis (Cobb) Meyl being identified most frequently,

Other species in order of magnitude were M, incurvus Cobb, M, parabrachyurus

(Thorne) Andrassy, M. index (Cobb) Andressy, M, stristus (Thorne) Andrassy, and
lj_. leoustris N, A, Cobb in M, V, Cobb,

In some oases the literature was not sufficient to make positive and
accurate identification of specimens to species, This was primarily true for
some geners in the Rhabditinae (Orley) Micoletzky, In other instances specimens

were either immature or distorted such that identification only to genus could

be made,
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DISCUSSION AND CONCLUSIONS

Only 7 of the 10 orders of nematodes, as clessified by Goodey (1963), were
represented in the survey, The 7 were Tylenchida, Rhabditida, Araseolaimida,
Monhysterida, Chromadorida, Enoplida, end Doryleimida, Specimens were not
found in the orders Teratocephalide Andrassy, Desmoscolecide (Schepotieff)
Schuurmans Stekhoven, or Trichosyringide Werd which include many marine and
anima]l parasitic species,

Members of the orders Tylenchida, Dorylaimidea, and Rhabditida were found
most of'ten; the orders thet contain most of the soil and fresh weter forms,

The economically important plant-paresitic nematodes are found in the Tylenchida
and Dorylaimida which include the stylet-bearing forms,

Bach soil sample conteained a veriety of nematode genera, In many cases,

a population of one partioular genus was predominent in e specific semple,

This was especially true where the genera Xiphinems, Eudoryleimus, Helicoty-

lenchus, or Mylonchulus were present in relatively large numbers,

Two male specimens of Meloidogyne sp, were found in 2 of the samples,
This genus is an obligate, sedentary endoparasite in roots, All roots were
examined for root-knot nematodes and none were found,

Xiphinema sp, were not found in only 2 samples collected from nursery
heel yards, 1 sample from semi-clean cultivation, and 1 sample colleoted from a

clean cultiveted nursery field, Xiphinema smericanum was identified from

samples collected about Pfitzer, Canaerti, Savin, Kalley Pfitzer, Andorre,
vonEhron Globe, and Virginia Globe junipers and Americen arbor vitee, Arizona
oypress, and Austrien pine, Orr (1966) identified X, americamm associated
with 20 of the 2l native plant species in his survey of true preirie soils of

Kansas, This species was called one of the L; major nematode pests of
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Southeastern United States, and was found assoociated with necrosis and
destruction of feeder roots on laurel oek in Florida (Christie, 1952), Malek
(1968) found X, emericanum in 95% of shelterbelts sampled in South Dakote where

it was associated with Juniperus virginiane, Pinus banksiena, and P, ponderosa,

X. americanum was observed feeding on the roots of sugar maple seedlings by
DiSanzo and Rohde (198),

Eudoryleimus sp, was found assooiated with every sample in this study,

They were found associated with 26 species of plants from Kensas native prairie
soils by Orr (1966),
The genus Trichodorus was associated with only Canserti juniper, This

genus was reported to be associated with Juniperus virginiasna, Pinus banksiena,

end Pinus ponderosa by Malek (1968) and was identified from ebout loblolly and

slesh pines by Ruehle and Sasser (1962)., Goodey (1963) steted this nematode
was known to cause a considerable amount of damege to a variety of plants,

All members of the Mononochidae appear to be carnivorus, They feed on
protozoa, nematodes, rotifers, tardigrades, and small oligochaetes, Captured
nematodes may commonly be found within the gut contents of this group of nema-
todes (Goodey, 1963). Several other genera of predaceous nematodes were found
including Discolaimus, which was the most frequently occurring predator and was

in three-fourths of the samples,

Belonolaimus longicaudatus was identified from Kansas for the first time

and was associated with Pfitzer juniper, This genus is a very important

perssite in the Southeastern United States on many crops. Ditylenchus sp, has
been reported as parssitic on numerous hosts (Goodey, 1963) but was identified
as being associated only with juniper hosts in this study, Ruehle (1965, 1966,

19&)) identified various species of pine as hosts of numerous genera of nematodes.
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Many of the seme geners were identified in this study and inolude Pratylenchus,

Criconemoides, Helicotylenchus, Tylenchorhynchus, and Trichodorus, However,

the pathogenic potential of the individual species on the host from about which
the smplés were taken is not known,

Rotylenchus sp. was associated with Canaerti juniper, Pfitzer juniper, and
Arizona cypress in this present study, This nematode is kmown to damage some
woody ornamentel plants,

The genus Aphelenchus was assooieted with samples from Pfitzer, Cenaerti,
Savin, Andorra, end vonEhron globe junipers and arbor vitae and Austrian pine,
A, avense has been found in moderate numbers within the roots of various crops
by Hutchinson et al (1961)., They were observed feeding on hyphae of Neurospora
sitophila (Mont,) Shear and Dodge, by Christie and Arndt (1936). Rhoades and
Linford (1959) controlled root rot on corn seedlings caused by Pythium

arrhenomanes by adding thousands of A, avense which inveded only the Pythium

lesions,

The genus Aphelenchoides is made up of both plant=parasitic and fungus

feeding species and was found in samples from about Pfitzer and Censerti
junipers, Some of them have been known to essume economic importance as &
parasite of narcissus bulbs according to Thorne (1961), It was demonstrated to
be the causal agent of brown ring symptoms on narcissus by Steiner and Buhrer
(1932).

In sumary, & broad range of nematodes were found associated with ever-

greens in south central Kansas, Some species, such es Belonolaimus longi-

caudatus and Pratylenchus vulnus, are major pests on "woody" ornamental crops

in other areas of the United States, Further observations will be necessary to

determine if these nematodes were introduced, and, if so, whether they can
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survive in Kansas soils and olimate, Most of the other genera and species have
been found in prior surveys involving native vegetation (Orr, 1966) and their
presence in the soil from about evergreens were not considered unusual, However,
in view of the pathogenic potential of several of the genera, continued

observations and controlled experimental pathogenicity tests would be feasible,



SUMMARY

From 2], soil samples taken from around roots of evergreens growing in

Sedgewick County, Kansas, 50 genera of nematodes were identified, Fifteen

known or suspected plant-parasitic genera were found,

was identified for the first time in Kansas,

The genus Belonolaimus

19
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Table ii, HNematodes found indexed by sample number,

- Nematode T — Smpl;- Numbers -
Achromadora 18%
Acrobeles
A, complexus 1, L, 5, 6 7, 8, 11, 13, 16, 17, 19, 21, 22
A, ciliatus 55 8, 9, 13, 1y, 19
Aorobeles sp. 1, 2, 3, b, 5, T, 8, 11, 20
Acrobeloides 15,
Aleimus 17, 18, 22
Aphelenchoides 1, 9, 15
Aphelenchus
A. avense 1, 2, 3, L, 9, 1, 13, 15, 17, 18, 20, 21
Aphelenchus sp. 1, 7, 1, 1, 16, 17, 18, 21
Axonchium 9, 23
Belondira 19
Belonoleimus 21
Carcharoleimus 5
Ce&lo‘bus
C, persignis 2, 6, 10, 11, 22
Ce obus sp, L, 6, 8
Chiloplecus
C, symetricus 2, L, 6, 8, 10, 11, 1L, 17, 18, 19
C, pro 8 L, 10, 1L, 15, 19
Chiloplecus sp. 2, 3, 5, 1, 19

Criconemoides 8




Table ii, (Contd,)

— e

Nematode Semple Numbers -
Cylindrolaimus 21
Diphtheropors 5, 8
Discolaimium
D, latum 8, 17
D, conurs 9
Discolaimium sp, 2, 6
Discolaimus
D, major 5, 12, 21
D, texanus 1, 2, 3, 8, 10, 11, 18, 21
Discoleimus sp. L, 55 6, 9, 13, 1bL, 15, 18, 19, 21, 23
Di tylenchus T, 18, 19, 21
Doryleimellus stristus h, 6, 7, 9, 11, 13, 21
Eucephalobus
E, laevis L, 13, 20, 21
E. widea 2, 7, 11
E, striatus 8
Eucephalobus sp. 3, 5, 20
Eudorylaimus
E, monohystera 5s 9, 17, 18, 19, 20, 23
Eudoryleimus sp. (3) 5, 18, 23
Eudoryleimus sp. (10) ' 2, 35 by 55 6, Ts 8, 9, 10, 11, 12, 13, 1k, 15,

16, 17, 18, 19, 20, 21, 22, 23, 2L

Eudorylaimus sp. (11) 8, 19

Fudoryleimus sp, (12) L, 6, 8, 11, 13, 19




Table ii, (Contd,)

Nematode Sm_p-]; Number T
Eudorylsimus sp. (13) 35 Ts 15
Budorylaimus sp. (1L) 1, 2, 1, 17, 18, 19, 21
Eudorylaimus sp, (15) 11, 13, 17, 18
Helicotylenchus
H, pssudorobustus 8, 11, 15, 23, 24
Helicotylenchus sp, 3, 6, 10, 11, 15
Ironus longicaudatus 5, 6
Isolaimium 8, 9
Leptonchus
L, granulosus 5, 6, 8, 9, 10, 11, 13, 15, 16, 19, 21
Leptonchus sp. L, 6, 9, 19, 21
Meloidogyne Ts 11
Hesodorylaimus
M, bastiani 5, 8, 18, 23
Mesodoryleimis sp. 2, 15, 22, 23
Michonchus 1, 16, 18, 23
Mononchus
M, papillatus 6, 12, 1,, 16, 18, 19, 23, 2L
¥, parvus
M, tunibridgeinsis 18
Mononchus sp, 1, 6, 12, 16, 18

L{xlonohulus
E. incurvus - 2y 63 8, 18



Table ii, (Contd,)
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Nematode Sample Number
M, index 5, 16
M, lacustris 1
¥, parsbrachyurus 1, 3
M, stristus 1, 5

M, subsimilis

glonuhulua BP.
Nygolaimus

N, vulgaris

lizsolai.nms 8Pe
Panagrellus

Pelodera

Plectus

Pratylenchus

2. vulnus

Pratylennhua 8P.

Prionchulus muscorum

Prismatolaimus

Protodiplogastercides

Protorhabditis

Psilenchus
_1:. hilarulus
Psilenchus sp,.

Paraphelenchus

6’ 15! 18. &’ 23. 2,-'-
1, 3, 6, 7, 8, 11, 13, 16, 17, 18, 21, 23

6, 7, 9, 19

11
12
6, 17, 18
1n

15, 18, 23
16
15



Table ii, (Contd,)

i

Nematode

31

Sample Number

entus

P, brevidentatus

z. obscurus

Pungentus sp.

Rhabditis,
~ (Rhabditella) axei

Rhabditis

Rogzlennhus
R, caudaphesmidium

5_. lis
Tobrilus
Trichodorus

Tripyla
Tylenchorhynchus

Eb acutus

Tylenchorhynchus sp,

gzlennhns

Xi nema

E, americanum'

Xiphinema sp.

3, 15, 16, 23
6, 8, 23
21

3, 12, 15, 20
1, 3, L, 5, 6 7, 8, 9, 11, 13, 15, 16, 19, 20,
21, 22

6, 17

3, 6 8, 10
6
8

18

L, 18, 21

3
13, 17, 22

1, 2, by 6 7, 9, 10, 11, 12, 13, 1L, 15, 16,
17, 18, 19, 20, 21, 23, 2,
2, b, 6, 7, 10, 11, 13, 1L, 16, 17, 18, 19

8The numbers refer to the sample numbers as recorded in Table i,
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The purpose of this study was to sample specific evergreen nursery fields
in Sedgewick County, Kanses, and identify all the adult nematodes found, The
nematodes identified inereased the known species in evergreen nursery fields in
Kanses and also added to the nematode collection at Kenses State University,

S0il samples were taken and processed, with the nematode specimens found
pleced onto permenent slides, Cultivated evergreen nursery fields were
selected to restrict, to some degree, the host plants for the plant-parasitie
nematode species,

Fifty genera were identified in this study, Eudorylaimus Andrassy,

Discolaimus Cobb, and Xiphinema Cobb were recorded in at least three-fourths of

the samples. Other genere in at least half of the samples inoluded Acrobeles

Linstow, Rhabditis Dujardin, Aphelenchus Bastian, Mylonchulus (Cobb) Pennak,

Chiloplacus Thorne, and Leptonchus Cobb,
Additional genera in at least one-fifth of the semples included

Mesodorylaimus Andrassy, Mononchus Bastian, Helicotylenchus Steiner, Cephalobus

Bastian, Pungentus, Thorne and Swanger, Pratylenchus Filipjev, Rotylenchus

Filipjev, Eucephalobus Steiner, Discolaimium Thorne and Dorylaimsllus Cobb,

Fifteen known or suspected plant-parasitic genera were identified,

Xiphinema, Aphelenchus, Helicotylenchus, Pratylenchus, and Rotylenchus were

recorded most often,



