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Summary

A survey of British Columbia forest nurseries showed that

plant-parasitic nen..atodes are Dore abundant and ootentially more important

in coastal than in interior nurseries. High pooul3tions of Y.iphinema

bakeri ~illiams, 1961 were consiste~t~ associated with the corky root

disease of Douglas-fir (Pseudotsuga menziesli) seedlln~B at Duncan, Green

Timbers and Slesse 1 at Chilliwack. This nematode 'W3.S also present,

although in lower numbers in the nurseries at Campbell River, Lar~ley,

Chl11heck (Borden, and Slesse 2) and the Alouette nursery, but ,,:as not

present at KoksilAh, Snowden Creek or in the "new field" at Chillh..ack.

Ty1enchu5 emarginatus was found in samnles from about roots of Douglas-fir

and spruces (Picea spp.) in all coastal nurseries except t Camobell River

and the "new field" at Chilliwack. The Koksilah nursery was the onl,y one

where populations of Paratylenchus ~dcoletZKy, 1922 and Praty1enchu5

Filipjev, 1934. were large enough to be of concern; Xiphinema americanum

Cobb, 1913 was found in this nursery, however, the population levels were

inconsistent.

The Rayleigh nursery was the only interior nursery where significant

populations of plant-parasitic nematodes were found, Paratylenchu6 and

Tetylenchus Pilipjev, 1936 were the two genera present.

Introduction

Plant-parasitic nematodes are frequent~ found associated ~~th

forest nursery seedlings (4), but very little is 1rnown on t.heir role as

pathogens or al!li components in seedling disease eomnlexes. A limited survey

of Bri~i8h Columbia forest nurseries (Salisbury and Bosher (5» in 1959,

led to the conelusion that nematodes were of no importance to seedling
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produ:tion. However, in 19613 31oanber~ (1) descnbed a serious root rot

(cortty root) of Douglas-fir seedl.i..n.gs 1n which the neC'.at.ode Xiphinema bakeri

\Jilharns 1961 seemed t~o play a sl.li~nificant role. ;'he disease 1.8 becoming

lJl.)re W1.despread 1n certain nUrSE!ries and the DOSSlblllty exis s that it

Wl.lJ spread ";,0 urunfe=ted nursen.es.

the purooses of t.he oresent study were a (1) determine if

X. baker! "'S ':O:-,Hstently associated with corky root disease, (2) detennine

t.he Jand.a and ntm.bers of other plant-~radtic nematodes in B:-1tish Columbia

forest nurserl.es and (3) 0 assess the sigm.ficance of parasitic nematodes

in seedling productlon.

Materi.als and t-lethods

A grid sam.plin~ pattern was used when collecting soil samples.

Sample 912.e varied liith the number of years the nursery had. been in

production and the relative amOlm of seedl1n~ disorders Which aopeared to

be attnbutable to :l.e:natodes j e. g., a 20 x 20 ft ¢d was used at the

""lder'l nursery a~ Duncan while the pattern was 40 x 40 ft at the "newer"

Campbell River nursery 501.1 samoles were compOsites of cores <i-inch

~ameter to an a-inch depth) co]~ected trom the center of the seedbeds;

1. e ... wn"n a 20 x 20 ft samplil1f!: pattern was used, s011 cores were collected

at d).. ft lntervals along the rOlf of seedbeds. The starting po1.nt for the

next. salllple was 20 f"t. fran the ureceding sample. Schemahc maDs (results

and ccnclus one secti.on 1 sho'W the st.arting point s and the direction in

which the sampling progressed. Ylhen seedbeds were present, every fourth

seedbed was taken to be the 2O-1"t grid distance. Samples, 3 to 5 Ib,

collected 1.0 polyethylene bags, were sealed ani bro~ht to the laboratory



- J -

in an ice-cooled, ~nsulated box. Samples were stored at 20 C until

processed within one ~~ek after collection.

E..:i.ch sa.<r.ple was put throu~h a i-inch screen to remove large

partl.cles of debns, and twice through a halving device (soil rirrler) ..

A. 400-g sample was then selected for nematode analysis. fljematodes were

extracted by the Christie and Perry method (2), counted using a stereo

microscope, preserved in TAP (3), and lster identified usin~ 8 compound

microscope. Dilutions and conversion factors were used when the populations

were large"

R~su1ts and Conclusions

each nursery is treated separate~, and the order of presentation

1.15: Vancouver Island, !'Iainland a."ld Interior, B. C. Tables 2 - 19 give the

results of the nematode surveys. Fi~s 1 - 9 are schematic ~os; 1.e.,

they are not drawn to scale and the boundaries of a nurse17 or field may

have chan~ed since the t1C~ the samples were taken. ~o maps are ~iven for

nurseries conslsting of only one f1eld. Sampling area numbers do not always

correspond with the British Columbia Forest Service numbers for each field.

Variables in nursery pract1ces~ noted when soil samples were taken,

seemed to have only" a l.iiJ.nor 1n!luence on the overall populahons of nematodes.

Thus no attempt was made to sort ou.t differences in nematode populations

and rela·e these to cultural pr8ct1c6S such as seed source and times of

showing.

Table 1 has been :.ncluded to fa.nd.llarlze the reader with the food

habits of the Yano:Js nematodes hsted in t.he tables. Taxonomic authorities

tor the nematode genera and species, ot-her than X10hinena baker1 Williams,

1961, are g1ven by Thorne (6).



Table 1. Food habits of the nematodes found in British Columbia forest nurseries.

Food habits and possible significance

Nematodes

Non-stylet-bearing

Stylet-bearing

Aphelenchoides sp

Aphelenchus sp.

Criconemoides sp.

Diphtherophora sp.

Ditylenchus sp.

These nematodes a not posseS3 a stylet (the spear-like apparatus used
to puncture plant cells) so they can not feed on seedling roots. They
are usually bacteriophagou5 (bacterium-feeders) and their popul..1.ti ll'S

are usually largest in soils where or~anic matter is under~oln~

bacterial decomposition.

The majority of the nematodes listed below belong to the order
Tylenchida, Thorne, 1949 and have a stylet, Le., a spear-like
apparatus used to puncture plant cells during feed1n~. However, the
presence of a stylet does not mean the nematode feeds on roots, e.~.,

some stylet-bearing ner..a.todes are mycophagous (fungus-feeders) while
others parasitize aerial plant parts. No nem~todes are known to feed
on t.he aerial parts of coniferous seedlim;s. Hembers of the order
Dorylaimida, Pearse, 1942 do not possess a "true stylet" (in the sense
of the order Tylenchida)~ but have an onchiostyle. Nematodes of the
genus Mononchus, Bastian, 1865 possess a tooth-like structure which
they use when preying on other nematodes.

Probab~ fungus-feeding, thus could interfere with mycorrhizal
formation.

As above.

Ectoparasites on roots. Large populations could be harmful to seedlin~

growth.

Biology unknown, possibly root parasites.

Probably feed on aerial parts of herbaceous plants or on fungi. Not
of any likely significance in forest nurseries.

Dorylaimida
(unidentified)

Biology largely
root parasites.

unknown, possibly predaceous on other nematodes or
Significance in forest nurseries unkno~~.



Table 1. Food h~biLs ~r the nematodes founJ in British ~lUD~ia forest nurseries (continued).

Food habits nnd possible significance
-----

Nematodes

Heterodera sp. (l~rvae)

heloidogyne sp. (larvae)

Probably the oat-cyst neactode, H. avenae, thus of no sill;nificnnce in
forest nurseries.

Root parasites on many kinde of plants, but conifers are not hosts.

hononchu5 Bpp. Predaceous on other nematodes.
populations of plant-~arasitic

Could influence
nematodes.

the development of

Neotylenchidae
(unidentified)

Possibly root pal~5ite8 or n~cophagous nematodes.
unknown thus at present nO iruportance can be given

Food habits largely
to their occurrence.

Paratylenchus 8pp. ~ctoparasites on roots.
can significantly hinder

Wl'gc
plant

populations
p;rowth.

of these nematodes probably

Prntylenchu6 sop.

Hotylenchus sp.

Tetylenchus sp.

rrichodorus spp.

IYlenchus davainii

Tylenchus elilarginatua

Tylenchu, spp.

These root endoparasites can retard growth and probA.bly are ale:)
important components in root rot diseases.

Ectoparasites on roots. Potentially important on seedlin~8.

Feed as ectoparasites on roots. High populations pl"obably could
influence seedling l"owth.

Large populations of these ectoparasites could influence seedling
growth.

The biology of this nematode is unknO\-m j however it miRht be an
ectoparasite on roots.

These nerr~tode5 are ectoparasite a on roots. \mether or not they can
retard plant ~rowth 1s unknown.

Possib~ root parasites or mycophagous forms. Since their biology is
largely unknown no prediction can be made on their importance in forest
nurseries.



Table 1. Food habits of the nematodes found in British Columbia forest nurseries (continued).

Food habits and possible si~nificance

Nematodes

Xiphinema americanum

Xiphinema bakeri

Xiphinema sp.

A root ectoparasite found onl,y 3.t Koksilah. Inroortance to growth of
local seedlings is unknown.

Ectoparasite on roots. Seems to prefer Douglas-fir. High populations
of !. bakeri are consistently associated with the corky root disease
of this seedling species.

Root ectoparasite found at Rayleigh. Not present in numbers large
enough to be of concern.
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l,.;aJllpbell diver l.urserJ

'!'he Calli. bell iver nursery <A.S saz..plcd on "ebruary 2-8, 196q.

r.e ar~a '" n"J !"f',:erotly clp'3.red and the rIrst ~eedbeds were sown ~n t.he

:''' ng of 1911~. JaJ..pl'!!3 W'Pre collec.ted on a LO y 40 f';' ~n.d PAtte:-n.

·tiphinema oak~ri was the only poten l.a.l.l"v imnortant nlant

narasitic nematode obtained frorn the samples and the populatIon W~5 too

low to be darr~~n~ (Table 2). The nursery should be samnled at 2- or

J-year intervals to detenmlne if the !. bakeri population is building up.

Snowdon Creek Nursery

21e. Snowdon Creek trar:l5plant nursery was sampled on Febru;u-y 27, 196-1,

on 3. 1,0 x loO ft grid pattern. Samples were collected only from tho~e areas

where seedlings ~re present (Figure 1).

l c- obnuus nematode d"i!Uap'e was observed at the nur~erl ::x>u-"las

fir seed:'ings wh,:)se root systeillS ha.d been part l,y ruined by the COTq root

disease when they were brought to the nursdry seemed to be recovenng. The

only plant-parasitic nematod~s present, Pratylenchu3 sp. and Tylenchu3

el:larp,inatu5 (~ble 2), do not. appear in hi h enou~h numbers to present an

iJhmed1a t.e problem
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!'ab'~ L. .ree specJ.es. seedlin~ t~ I nuc~r <)f :u:.oltlsjO and mean ,........bt:r ~r .1. l le

1n 00 grattl5 of soil at the Carllphell I~1vcr and Snowdon Creek m.rf\e... e

S~edl1nR. a~e.

r:umber of eamplee:

Nen~todee

Non-etylet-bearlne

Stylet-bearing

Aphelench01des sp.

Ditylenchus sp.

Ooryla~Ja lunidentified)

Heter0dcra sp. (larva)

l-lononchus sp.

Neot.yIt:l1chus 5p.

Praty1enchus sp.

1:1 lener-us \:;llJ.arginatus

Tylenchus spp.

Xiph1neIi18 bakeri

Campbell River

Fallow

1~

215

77

o

16

1

3

o

o

o

12

1

Snowdon CreeK
Pseudotsu;:;a. n!enziesii

2-1

5

229

56

7

36

o

6

7

3

32

30

o
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Duncan rursery

San.ples were ta..<en a.t tb.e Duncan nursery froa Aw;us 17 to 2LJ

1967, usim; a 20 x 20 f rid pattern.

:he o~ly lant-narasitic nematodes oresent in surricient nuxber

to "''arrant cuncern ~re Y..iphin~ bakeri and Tylenchus eIr.arginalus (':'ables 3.

4 and 51. The L').r~st DODulation!'l \ttre r"und in Dou~l.a.B-fir beds in

sa: 'Jllu~ areas 1 and 2 (Table 3), where corky rl,)ot disease occurred. No

ott~er seerlllOl{ Droble:ns see;ed to be att.ributable to neCl.'\t.odeR.
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Table 3. Tree species, seedling age, nUlliber of s<Uupl~8, and olean number of nematodes in J.OO ~rams of soil 1n
6&Jlpling areas one and two at the Duncan nursery.

Area one Area to"

Pseudotsuga PSBudotsuga T9uga Pinus Pinus ThuJa
menziesii Jnenzle811 heterophylla contorta montlcola plicatJ.

Seedlin alI;a : 2-0 2-0 2-0 2-0 2-0 2-0

tlWL.ber of samples: 9 14 5 1 1 1

r~ell\d. tode 5

~on-stl1ct-bearing 268 145 165 374 342 1735

Stylet-bearing

Aphelenchoidcs .p. 209 150 42 100 45 1143

Aohelenchus ep. 10 9 7 0 0 0

D.;)rylaiJnida 48 68 9 75 69 1,5
(unidentified)

hononchus ap. 11 24 39 0 0 0

l-Ieotylonchidae 2 0 0 0 0 0
(unidentified)

Neotylenchu8 sp. 3 3U 37 574 592 641

Paratylenchus sp. 17 0 0 0 0 0

Pratylenchus ep. 2 0 0 0 0 0

Dianchus emarginatus 1964 2639 I,n 1570 A20 90

Tylencbus Bpp. 22 U 7 0 0 90

Xiphinema baker! 22 102 9 0 0 0



'l'ao1<>:.+" l 'ee spp.ci~s) ...ecdling ag~~ nUIIIber of sa.:-.. ~le:;;) d.nd mea,: muuber of ne-Il.atocto..:s 1n
400 grams of soil in sampling areas thre~ snd four at the Duncan nur~ery.

Seedling age;

Ntm..ber of san,ples:

Nen.atodeE.

Area t.hree Area four

Picea Tsuga Picea
sitchensis he1.erophylla sitchensis

1-0 1-0 1-0

2 6 8

~on-stJlet-bearing

';ty let-bearin ~

586 487

Aphelenchoides sp.

Aphelenchus sp.

Dorylaimida
(unidentified)

lo,ononchus sp.

Neotylenchus sp.

Paratylenchus sp.

?ratylenct:us sp.

Tylenchu5 el.larginatu5

Tylenchus spp.

Xiphinen~ baKcri

55 151 76

0 24 1)

a 17 22

B 0 )1

17 58 25

1) 0 1)

0 0 7

)7 68 205

228 )0 57

0 5 0



Table 5. SUlllItAry table of area.s 1 to 4 at the Duncan nursery ~

Pseudotsuga Picea 'l'su3& Pinus Pinus "T'huja
wenziesii sitchensis heteroohylli conLort", monticola nlicata

Seedling age: 2-0 1-0 1-0 2-0 2-0 2-0 ~-O

Number of 3&nI:Jles: 23 10 6 5 1 1 1

Nematodes

Non-stylet-bearing 207 614 4'l7 165 374 342 1735

Stl1et-bcaring

Aphelencholdes sp. 180 66 151 1,2 100 45 1143

Aphelenchu8 ap. 10 7 24 7 0 0 0

Dorylaimida 58 II 17 9 75 69 45
(unidentified)

~,ononchu9 sp. 18 25 0 39 0 0 0

Neotylenchidae 1 0 0 0 0 0 0
(WliJentiried)

Neotylenchus sp. 158 48 58 37 574 592 641

PAratylenchus sp. 9 13 0 0 0 0 0

?ratylenchus sp. 1 4 0 0 0 0 0

Trichodoru5 Sp. 0 0 48 0 0 0 0

TylenchuB emarginatus 2301 121 20 471 1570 R20 90

Tylenchus ep. 17 143 30 7 0 0 90

Xiphinema bakeri 62 0 5 9 0 0 0
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AOKsilah NurserY

The Aoksilah nursery is located on former a~ricultural land.

Sampling ~reas 1 and 2 (Figure 3) have been in production for J years,

while J and 4 have just recent~ been brou~ht into oroduction. A lar~e

portion of arens 3 and 4 had been treated with soil fumigants a year

before samplingj however, some strips (see map) were left ur.treated.

Samples for nematode ana~ses were collected from these untreated strips

(September 25 to L>ctober 23, 1967) on a 20 x 20 rt grid nattern.

llthou.gh several kinds of plan -parasitic nematodes were fOWld

throughout the nurse~ (Tables 6, 7 and 8), only Pr~tylenchus sp. and a

species of Paratylenchus ~~re consistently present in hiRh nunmere.

These two nematodes were associated mainly with DouRlas-fir and spruce

(Table 8). Xiphinema americanum populations were highest in areas moat

recently converted to nursery. This nematode could be potentially

important, esoecially on Dou~las-fir, and oeriodic surveys will be required

to assess its develoment. The Heterodera larvae (Table 8) were !i. avenae,

the oat cyst nematode.
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Tabl~ 6. Tree species, seedling age, nwnber of s8lllples, find l"ean number ur nematodes in 400 grams .:)1" 80il in
sampling aI'eas one and t.wo at the Koltsilah nursery.

Artl8 one Area t.wo

Peeudotsuga ?icea ~ glaU)3 Pseudotsug,a Picea Tsw;a
tIIenziesii sitchensis ~intcrior menzieei eitchensis heterophylh

Seedling age: 2-0 2-0 2-0 1-0 1-0 1-0

~Uffiber of ~amoles: 8 10 5 2 11 7
t~emaLodes

t\on-stj let-bearln~~ 312 352 348 43 442 121

3tylet-bearing

Aphelenchoides sp. 45 9 0 5 9 17
~phelenchus sp. 59 58 156 23 56 33
DiphLherophora sp. 0 0 0 0 2 0

Dory.Llimida 15 35 14 27 58 20
(unidentifitjd)

f<I:lLt:'rodera ave~ tl",rvae) 11 0 20 6 2 3
~.ononchus sp. 8 9 0 5 8 4
~eoLylenchus sp. 16 12 "I 0 25 43
Paratylenchus sp. 250 338 291 94 63 38
PraLylenchus sp. 6" 148 sa 38 53 1,7

'I'richodorus sp. 0 0 B 0 0 0

Tylenchus elllarginatus 3 20 13 0 1 3
'lYlenchus davalnii " 7 0 0 29 8

Tylenchus spp. 7 5 22 22 3B 65
X1phinema americanUDt 7 0 23 50 12 7



Table 7. Tree species, seedling age, number of samples, and mean number of nemat.odtJs tn
400 grams of 50il in sampling areas three and four at the i{oksilah nursery.

Area three Area four

Seedling age:

Number of samples:

Nematodes

Non-stylet-bearing

Stylet-bearing

Aphelenehoides sp.

Aohelenehus sp.

Oorylaimida
(unidentified)

Heterodera avenea (larvae)

l<'lononchue sp.

Neotylenehus sp.

Paratylenehus sp.

Pratylenchus sp.

TYlenchu8 davainii

!ylenehus emarginatus

Tylenchu8 spp.

~phinema americanum

Peeudotsuga
menzlesii

1-0

18

161

39

32

39

o

1

114

355

43

3

17

o

2

Pieea
sit"C'h'eilsi s

1-0

2

165

15

11

100

o

o

46

55

16

o

5

5

Pseudoteuga
menzieeii

1-0

27

391

19

63

42

1

3

31

184

528

27

3

38

39



Table 9. Summary table of areas 1 to '" at the Koksilah nursery.

Pseudolsuga Picea Picea ghu,a Tsuga
menziesii eitchensis (interior heterophylla

Seedling age: 1-0 2-0 1-0 2-0 2-0 1-0

Number of samples: 20 25 13 10 5 7
Nematodes

Non-stylet-bearing 102 352 304 352 349 121

Stylet-bearing

Aphelenchoidos op. 22 32 12 9 0 17
Aphelenchus sp_ 28 61 34 58 156 33
Diphtherophora sp. 0 0 1 0 0 0

Oorylaimida 33 29 79 35 14 20
(unidentified)

Heterodera avenae (larvae) 3 6 1 0 20 3
Mononchus ep. 3 6 4 9 0 4
Neotylenchu8 ep. 57 24 36 12 7 43
Paratylenchus sp. 225 217 59 338 291 38
Pratylenchus spp. 41 296 35 148 88 67
Trichodorus sp. 0 0 0 0 8 0

Tylenchus davainii 2 16 15 7 0 8

Tylenchus emarginat us 9 3 3 20 13 3
Tylenchus spp. 14 23 25 5 22 65
Xlphinema amerlcanum 26 23 9 0 23 7
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Green Timbers Nursery

One hundred and five soil samples were taken at the Green Timbers

nursery on November 7 and 21, and December 14, 1967, using a 20 x 20 ft

sampling grid. Gorky root infection centers were present in Douglas-fir

seedlings in sarupling areas 4, 7, 8 and 9 but was most severe and widespread

in the latter three areas (Fi~ure 4).

Xiphin~ bakeri was found throughout the nursery (Tables 9 and 10)

mainly associated with Douglas-fir and Sitka spruce seedlings (Table 11).

No visual damage was evident on the spruce. There was a close relationship

between corky root and X. bakeri populations; i.e., the largest numbers of

the nematode were found in those seedbeds where corky root was most prevalent.

large populations of Tylenchus emarginatus were also found in the nJlrsery l s

soils, but there was no a9parent injury to seedlings. T~~ other parasitic

nematodes, species of Paratylenchus and PraLylenchus, were confined to small

areas; e.g. sampling area 6, and do not seem to be a problem at this time.

Langley Nursery

The nursery area (Figure 5) u!1der development at lan~ley was

fa11o\'1 when sampled on f·larch 25, 1968; the area was previously used for

agricultural crops. Soil samples were collected on a 40 x 40 ft grid.

Paratylenchus sp. and Pratylenchus sp • .....ere found in high numbers

(Table 11). It is impossible at tlus time to predict if these parasitic

nematodes will influence seedling growth or disease development. A survey

to assess population development will be required when the nursery has been

in production for a few years.
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• 01 ,. . ree soecies. 50 dL.r.~ 'l!;e, rl'..l.:..tler r .ar. jJ.LeS J a:.d ~dn nw. ber :>f r,'?.:..:l.t:>de5 1.!1 4 ~r:i.L.l;; 0' ~ 1. 1n
sampling areas ona, f,)ur, and 1'1 Vf ., t.he '";rt:'en .it.OE'T!'l ~.'.1rst'r.'1 •

Area 1 Area 4 Area 5

Pseudotsuga Pseudot.eu";R Pseurlot.sl..lP,a Picea r:;lauca Picea T~"'.la'l

menziesii menziesii menziesii (interior ) slt..chensis hetpNohr1l..3.

Ceedling age: 2-0 1-0 2-0 2-0 2-0 2-0
~:ULlber of samples 16 24 ) 1 6 4
l.81.&a tode 5

l~on-st,yIe t-bearing 95 20Q 200 90 119 141
St.ylet.-bearing

Aoh~lencholdes sp. 87 17 101 54 52 77
Aphelenchus Bp. 1 2) 3 18 6 14
Diotherophora Bp. 1 0 0 0 0 0
:Jitylenchus sp. 2 1 5 0 0 0

Dorylaimida 54 )9 170 54 135 127
(unidentified)

~j,ononchus sp. 4 2 12 0 3 5
~eotylenchus sp. 42 29 )0 0 19 22
Paratylenchus so. 0 1 5 0 0 0
Pratylenchu5 sp. 0 1 ) 0 0 0
rylenchu5 davainii ) 0 0 0 0 0

'IYlenchus emarginatus 168) 154 838 1578 1147 '52

'I'"tlenchus spp. 15 14 92 0 41

Xlphinema bakeri 6 4 14 0 20



able 10. .r~e species, seedlir~ ~~e, n~ber ~r sWNnles~ a~d ffieL~ nur.~er of nen~tode8 in 400 ~raos of
soil in saruolin~ areas 5L~, $ev~r., ei~h', and n1ne at the ~reen ~imbers nurspry.

Area 6

.3eedling age:

i.umber of :;w..ples:

Nen.at.odes

tion- et.y let-bearing

5tylet -b~a.rin~

Aphelenchoides sp.

Aphelenchus sp.

(:riconelUoides sp.

Ditylenchus sp.

Oorylailluda
(unidentified)

hononchus ap.

I'eotylenchidae
(unidentified)

~eotylenchu! sp.

Paratylenc~us sp.

Pratylenchus 8~.

Trlchodoru5 sp.

Tylenchu5 davninii

1'y lench us erllar.;inatus

Tylenchus ~pp.

X~phineffia baA ri

P5€'udotsuga
menziesii

1-0

7

119

28

9
2

o
o

D

o

o
57

123

o
o
o

16
o

Area ? .\rea R Area 9

Pseudot.tur;a rS€'Ud..Jt5uga PeeudotsU!8
menziesii r.enzicsii men7.iesi1..

1-0 2-0 2-0
q P 11

102 71 5~

9 75 1i3

3 4 0

0 0 0

2 52 5

36 1~ 17

4 7 0

0 0 12

32 99 125

2 0 0

0 0 1

2 0 0

0 0 0

421 l~q~ 17~~

45 306 150

<l 15 20



able 11. S~ry bl$ l,,1! areae ~ ne and four t...o mop " .Ireen 1:'JIll t' r.3 >lnl1 he lnw~~'_"1 6 ro

Ijre " r......bers langley

Pseudot suga ~ ",=-&. ?1.rea glaUja 'I'~up,a Fallow
menzj 68:1.1 91t-.h'lnS1S (In\..onor hderophylla.

St'ed ling 8.g~ 1-0 2-0 2 0 4..0 20

Number of samples. 39 55 6 1 4 10

Nematodes

Non-stylet-bear~ng 143 106 119 90 141 483

Stylet-bearlng

Aphelenchoides sp. 18 82 52 54 77 49

Aphelenchus 5p. 12 2 6 18 14 145

Criconemoldes sp, 1 0 0 0 0 0

D1phtherophora sp 0 0 0 0 0 0

D1tylenchus ap. 1 16 0 0 0 2

DorylaimidA 25 64 135 54 127 152
(urn dentHied)

Heterodera sp. (laTvae) 0 0 0 0 0 1

~leloidogYne ap. (larvae) 0 0 0 0 0 5
Mononchu8 Sip. 2 6 3 0 5 4
Neotylench1.d.ae 0 3 0 0 0 0

(unidentified)

N~otylenchus sp. 20 74 19 0 22 3

Paratylenchus s~. 20 1 0 0 0 72

Pratylenchu8 6p. 41 1 0 0 0 196

Tr1chodorU6 Sp. 1 0 0 0 0 0

!ylenchu8 dava1.n~1. 0 1 0 0 0 16

Tylen~hus emarginaLua 192 14114 1147 1578 552 0

Tylenchus spp. 25 141 41 0 8 4

X1phlnema baker1- 8 14 20 0 2 0

Xiphinema sp. 0 0 0 0 0 2
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Alouette Nursery

I\t the time of sampling, April 2, 1968, the Alouette nursery

consisted of tvro fields (Figure 6). Samolinu, area 1 had been used for

transplants and area 2, imich had been recently cleared or trees and plowed,

was fallow. Composite samples were collected on an 80 x 40 ft grid, Le.,

four cores were taken at qo ft intervals in a row with 40 ft between rows.

Three kinds of plant-parasitic nematodesj i.e., Paratylenchus sp.,

Tylenchus emarginatus and Xiphinema bakeri v/ere found in low numbers at the

nursery (Table 12). At present they probably do not present a threat to

seedling production, however, this could change with increased production

of seedlings, especially since !. bakeri and the fungus component of the

corky root disease of Douglas-fir seedlings are present. The nursery should

be re-checked in the future to determine the population levels of nematodes

such as ~. bakeri.
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r'~T
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Table 12~ SUlIlllary table of areas one and two at the Alouette nursery •

Fallow Picea aitchensis (Area 1)

Area 1 Area 2 Mean

Seedling age~ 2-2

Number of saDples: 2 5 2

Nematodes

Non-stylet-bearing 173 141 157 75

Stylet-bearing

Aphelenchoides sp. 27 16 22 8

Aphelflnchus sp. a 8 4 a

Diphtherophora sp. 6 1 4 a

Ditylenchus Spa 6 8 7 2

Dorylaimida 24 4 14 26
(Wlidentified)

t-JOnonch us sp. 6 5 6 11

Neotylenchus sp. a a a 4

Paratylenchus Spa 6 2 4 a

'IYlenchus davainii 0 1 1 a

Tylenchus emarginatu5 32 a 16 4

Tylenchus spp. 15 7 12 8

Xiphinema baked 0 1 1 a
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Chilliwaci< t\ursery

four separaLe nursery areas (fields) were samDled at Chilliwack:

Borden 1, 51esse 1, Slesse 2 and the "new HaU'f area. The latter

(iip,ure 1) ~a5 und~r develo~~ent at th~ time of 5~nolinR and only one part

was in seedbeds. A 20 x 20 ft grid was used to oollect soil samples from

the first three fields. 'fhe "new field" was sampled on a 40 x 20 f't pattern;

.1 e .. cores w\::!re colle"ted at 40 ft. intervals within seedbeds, with 20 ft

(every fourth row of seedbeds) bet~;een saInoles. Samolln~ was d:me on

l.arch ll, 1968.

There was no visual nematode d.a.D1B. e at the Barden field. The

plant-parasitic nemntodes present ~rere: Trichodorus sp., IYlenchus

emarginatu5 qnd Xiphinema bakeri (Table 13). The population of

T. emarginatus was very high in the interior spruce seedbeds. It root rot

or nutrJ..Lional-lu;:e problems oeeur in t.he future, nemat.odes could be involved.

Tylenchus elf.arg1..Mtus and Xiohinema bakeri were associated with

Douglas-fir at the Slesse 1 field. The corky roo disease was severe,

particularly in those partS of the field where large numbers of '(. baker!

were found. Pratylen~hus sp , a root endopara~1te~ \~S also present, but

in very low numbers.

AlLhough T. emarS1natus and !. bueri were found at 5lesse 2, no

damage was evtden f wd no cO:'ky root was ob:!erved. Perhans t.he numbers

were LOO s:na.ll to be :..mpor ant. Insigruf1cant numbers of a Paratylenchus sp.

~~re also presen

No plant-parasit1.G nematodes were obtcll.ned Cram the "new field"

samples. This area should be checked again in the future.
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Tabl. 13. Tree speciesjI seedling age, number of sa.ll,ple s, and mean number of nematode& in 400 grams of soil at
the nursery fields at Chilllwack.

Borden Slesse 1 5}e988 2 New Field

~otsuga menziesil PHe-a glau)a Pseudctsuga Pseudotsl1g-e. Ps~udotsu.ga

~enor menziesil. ml?nziesjl menueSl.l

Seedhng age- 2 -0 2~2 2-0 2-0 1-0 2-0 1-0

Number of samples; 8 2 2 6 8 3 11

Nematodef.l

~ono st.y-l~t-bearing '48 :;01 140 171 94 77 50

Stylet -beanng

Aphelenchoides 'p. 158 8 0 31 4 18 8

Aphelenchus Op. 86 87 47 54 54 33 0

Dlphtherophor~ sp. 0 0 0 0 0 0 1

Ditylenchus sp. 4 0 g 2 0 0 6

:Jorylaira'tda 809 50; 445 276 28 71 38
(unlden t..ifled)

Mononrhus sp. 34 0 25 11 11 23 24

~eotylenchus sp. 15 19 0 24 2 1 11

Paratylenchus sp. 0 0 0 0 1 4 0

Pratylenchus sp. 0 0 0 2 0 0 0

Trichodorus sp. 0 8 8 0 0 0 0

Tylenchus davainil. 0 29 0 20 1 0 0

Tylenchus emarginatus 1193 959 2988 106 20 5 0

'lYlenchus spp. 81 39 )0 31 12 27 14
Xiphinema baKeri 12 0 28 37 1 19 0
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Rayleigh Nursery

The Rayleigh nursetj" cOwprises about 33 acres of fonner agricultural

land Soil samples ~re taken on a 20 x 20 ft grid on ~.ay 7 J 1968.

Paratylenchus sp. and a Tetylenchus sp. are t.he two most. commonly

occurr~ng pla:lt-parantic nematode:; ('fables 14, 15, and 16). '1'his was the

onJ,y nursery where T~tylenchus were found. Populations of Paratylenchus

""ere hl.ghest L., sampling area 2 (F:tgure ~) where they were associated W1.th

inter~or spruce. The fallow portion of this area still contained large

numbers of Parat.ylenchu5 because slO!edJin!J5 had been lifted the preceding

sprlng. The nUJ:lbers of the ~iohinema SP...~re too low 0 have any sil;nifice.nce.

Tylenchu5 davaln11 could also be important but this will not be known until

more ~s learned about the nematode biology. The Heterodera ap. (Table 16)

1s prob:ibly H. avenae, the oat cyst nematode.

Although the populations of Paratylenchus and Tetylenchu5 are

probably large enough to cause some damage) it is difficult ~o define any

disease condition because of the da1Jagin~ aL~a1ine soil condit10ns at the
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Tablp 14. Trl?e S~'3.1 'J I;,pedl1..ng age nU!Dbt:'r \)! .,;,. 5 11 and mean number of n~matodes n 400 gra.ms 01 ~oll l.n
sampling arpas one, two, and three ao .~ 1..ei ~h nureery.

Ar"'a 1 Area 2 Area J
--

Fallo... Pseudoteuga :. a Fallow Pic6a FaUo... Pices P'.....·;8

menz1esti P"lauca glauca glauca glauca
(interi:Jr) (J..nterior) (interior) (lnt.flof)

Seedling age: 1-0 10 1-0 2-0 2-1
Number or samples ~ 3 U 16 3 18 1 2
Nematodes

~on·5tylet-bearing 197 44.1 219 216 414 158 319 263
:.3tylet·..bearing

Aphelenchoides .p. 49 39 4/' 54 13 53 54 63
~phelenchus sp. 51 75 23 59 20 38 0 13
Diphtherophora sp. 0 0 0 0 0 0 0 3
Dityl"m~hus sp. 16 20 12 35 61 10 U 0

Dor] laiJUida 64 49 /'0 96 183 79 109 128
(unidentified)

~leotylenchus Bp. 4 0 0 0 0 1 0 0
Paratylenchus Bp. 62 0 )0 363 661 15 7 0
Tetylenchus sp. 18 17 3 II 10 4 27 12

'!YIAnGhus davainii 4 0 4 67 40 6 0 16
Tylenchus 3pp. 25 90 13 44 43 58 41 40
;uph~nema .p. 0 0 0 1 4 0 0 0



Table l5~ Tree species ~ seedling age ~ number of sample5~ and mean number of nematodes in 400 grams of soil in
sanlpling area four at the Rayleigh nursery.

~udotsuga hcea glau)a P~cea g!au,a Pi~ glau)a Pinus f'allow
menzies~ (interior (interior lint-erial' contorta

Seedling age; 2-0 2-0 2-0 3-1-1 2-0

Number of samples: 1 1 1 1 1 12

Nematodes

Non-sty let-bearing 490 1?1 604 970 1176 229

Stylet·~bearing

~phelencho1des .p. 24 44 76 85 67 74

Aphelenchu8 sp. 70 6 48 51 10 a

Ditylenchus sp. 0 0 0 18 29 8

Dorylaimida 140 184 9 323 231 99
(unidentified)

Heterodera sp. (larvae) 0 0 0 0 0 1

Paratylenchus sp. 0 0 0 0 0 16

Tetylenchus sp. 24 63 28 18 97 26

1'ylenchus davainii 0 0 0 18 10 19

Tylenr.hus spp. 24 51 9 120 59 60



Table 16. Su,'lllll3r,y table of areas one to four at the Harleigh nur3ery.

Pscudot suga Pl.cea 'Slau)a P1nue Fallow
CI.ntenor -mo:nzlesl ' .~ontorl:l

Se",1llng ag~ 10 2-0 1-0 <-0 ;;1_] 3-1-1 2-0

tlWTlwr of samplas: 3 1 1'1 0 3 1 1 51<

N@matodes

Non-etylet-bearlng 44l 1,90 31'1 245 434 9'10 1176 200

Sty 10 t·~bearing

Aphelenchoidee sp. 39 24 )0 49 '10 85 67 58

Aphelenchua ap 75 '10 24 3 31 51 10 42

D1phtherophora ep. 0 0 0 0 2 0 0 0

01tylench ue ep. 20 0 37 7 0 jq 29 17

Oorylaimida 49 140 122 147 69 323 231 85

Heterodera sp. (larvae) 0 0 0 0 0 0 0 1

NpotylenchuB ~p. 0 0 0 0 0 0 0 1

Paratylenchue 8p. 0 0 376 4 0 0 0 114

Tetylenchua ep. 17 24 9 45 20 18 97 15

Tllenchus davain1i 0 0 22 0 8 16 10 24

Tylencr.us spp. 90 <4 <8 46 25 120 59 47

Xlphinema ep. 0 0 2 0 0 0 0 0
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Red~ Nursery

At the tin~ of sampling (hay 29~ 196a), about 45 of the p0ssible

110 to 115 acres of the Red Rock nu~sery were in produ~tion (Figure 9).

The nursery is sl.tuated on re-:.e.;ntly cleared land. To date no nematode

problems have been reported. The soil samoles were collected in a

40 x 40 ft. grl.d.

Plant-parasit.lc nematodes were almost non-existent at the nursery

(Tables 17, 18, and 19). Only a few root parasitic Rotylenchus sp. (Table

18) were found. The Heterodera sp. 16 probably g. avenae, the oat cyst

nematode. The nursery should be checked at some future date to determine

if the Rotylenchus sp. has increased, or If other nematodes have been

introduced.

Telkwa Nursery

The nursery at Telkwa covers about 5.5 acres. Soil samples were

collected on June 19, 1968, on a 20 x 20 rt grid.

Nematodes were not present 1n large enough number~ to be of

concern (Table 19). Tylenchus davaJ..nii and !. smarginatus were the only

plant-parasites in the samples. Because the nursery has been in production

several years~ ~t seems unlikely that these populations will develop further.
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Ta.blp 17. i're'" species, seedling age, nw/.bcr of samples, and llIean munber of nematodes in 4() ~rams

of Bailin sampling areas one, two, and three at the Red Rock nurserJ

Area 1 A.rea 2 Area J

Seec1~ng age.

Nwuber of samples:

NeltlB. tode 8

~on-8tylet-bearing

Stylet -baaring

Aphelencho~des 8p.

Aohelenchus sp.

DitylenchllS sp.

Dorylaimida
(unidentified)

folononchu9 8p.

TylenchuB spp.

.Pseudot suga
menzies11

1-0

1

68

o

37

19

o

o

o

Picea S13ur
(1nt~rior

1-0

7

40

2

12

1

5

4

o

Fallow

2

20

14

J

a

o

a

5

Picea glaU)B
(interior

Just sown

3

38

5

7

2

o

a

3

P.lcea glau,8
{I"ilter~or

Just sown

5

44

1

4

1

a

1

12



Table l~ Tree species, ee~dli-'" ;,lr;~, number of 8&C:lples, and Utean number of nett.:t.todes 1.n
400 grams of soil in samDlin~ area5 four, five, and six at the ':led Ro~k nursery.

Hrea 4 Area 5 Are.... h

Seedling age

Number of eample s:

Nematodes

Non-stylet··bearing

Stylet-bearing

Aphelenchoides sp.

Aphe lenchu8 sp.

Ditylenchus sp.

DorylAimida
(unidentJ.fied)

Heterodera Ap. (larva)

Lononchu3 sp.

Rotylenchus sp.

Tylenchu5 8pp.

'icea Blall,a
li nterior

Just ~oW'l

;

73

3

o

o

11

2

1

Pseudotsuga
menzlesii

Just sown

5

142

o

1

9

1

5

o

9

Picea 31Au)a
(interior

Just BO',offi

4

17

o

o

o

o

1

F'allo\

5

TI

12

14

1

9

o

3

1

5



Table 19. Summary Lable of areas one to six at Red Roek_ and at the Telkwa nursery.

Red Rock Telkwa

Pseudot.suga P~cea glallja Fallow Pinus Pic-es glau,8 Fallow
menziesJ.i "l"iiiterior contorts --rrnterior

Seedling age ~ Just 1-0 Just 1-0 2-1 1-0 2-0 2-1
sown .own

Number of samples: 5 1 17 7 7 1 7 4 5 1

Nema.tode s

Non-stylet-bearing 68 49 40 49 16 172 6232 206 2i17

Stylet-bearing

Aphelenr:ho1des sp. 8 0 8 2 13 0 1 0 5 9

Aphelench us .p. 0 37 3 12 8 8 55 661 34 70

Ditylenchu8 sp. I 19 I 1 I 8 5 J22 1 J8

DorylaiJllJ.da 9 0 9 5 4 0 28 364 57 78
(unident1fisd)

Heterodera sp. (larva) 1 0 0 0 0 0 0 0 0 0

!-.ononchW'J sp. 5 0 4 4 I 0 0 0 0 0

Rotylenchus sp. 0 0 1 0 I 0 0 0 0 0

Tylenchus dava1ni1 0 0 0 0 0 8 5 0 6 0

Tylanchus emarginatu8 0 0 0 0 0 0 0 0 3 0

Tylenchus spp. 9 0 4 0 5 0 0 31 6 0



-12-

Discussion

It 1s difficult to interpret the results of a survey such as

reported here because so little is known about nematode-tree seedling

relat1 nships. ~umeroU5 ractors; e.g. presence or absence of other

oathogens, climate, soil type, e c., must be considered before a de~ree

of Lmportance can be attached to a specific nematode population level.

An intuitive interpretation of the results is presented now, ~d the

results of more precise field and laboratory studies will rollow when

obtained.

The most apparent relationship found during the survey was between

Xiphinema bakeri and the corky root disease of Douglas-fir seedlin~s. It

seeLUS llitely that in the future this disease Wl.1.l occur in all the coastal

nurseries, except possibly at Koksilah and Snowdon Creek (8 transplant

nursery), when Douglas-fir is in continuous production. Crop rotation,

fallowing, chemical control, or a combination of these, should alleviate

the probler..

The only other potentially serious nematode infestBtions in the

nurseries are Paratylenchu6 and Pratylenchus at Koksilah, and Tetylenchu5

and Paratylenchua at Rayleigh. Since nothing is known about the hoats-

parasites !'"e'latlonships, no control practice5 can be su~ested. Future

atudl.es should help clarify these problems. Those nurseries 'Wit.hout

obvious nematode problems should be surveyed again in the future to determine

if the nematode populations have altered.
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