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3 e BRNC K D BRBOERSFRIE U S, —HOEMC o0 TR, EERMICE STV THENE
BRU7co BEMICEOTHHENSEEREL DT, 20 L OFICoE 5 AL SEAE S < b TR
EWERKL, CROE1DICEEHT IRME Lo BECHT > T 2 HMRICEAEEE, €0
HERICIEG, % AR HRETAA 5 A, WESK ORI 204 TH - 7o BBORIL 9
BUHDPS 10 BRETOMIcEC B -ko H, REORRFE, WROEE, HHLEICOVTH,
Ho UOH—HISELEE « FHEEREL, ThicdETNTERBT S L Hic Lk,

b o OB 0N, LEIC OV TIEYA YihvR P OSEESEE NS, BHAOEISIRY VS
B L s TERENB T 5o LI 3002 £ U, ROV TR 1~5g AL bDE 12dh
1o DRREICHBE LI,

RADOAFFIRETIL, 4BH V=) vH B0 TAF+F. A 4:10 TEEL, ¥4 VFHwR bED
LD 7)€Y VIEHAUKERICOWTB T 51,

AOE OB R

1. AEEMEEROES .
WELHME Z DR Table 1 XU Fig. 1ic L g EBDTH 2, _ o
BRICAHT 2 YHFERRBOED 11 BEHR SN, 0557 12 BOKBMEES N, o
HEDOEIRRETH %,
Pratylenchus penetréns (FE22TH LRV Fay)

Pratylenchus vulnus (INIRTHVEYFaD)
Pratylenchus éoffeae (X FIATHVLVEYF2T)
Trichodorus cedarus (ZINY &V F2T%)
Trichodorus minor (INY BV F 2%
Trichodorus porosus (INY 2/ F 2%

Tylenchorhynchus claytoni (4 ¥ 27 &2V F 2 7%)
Tylenchorhynchus sp. (A vaswvFavk
Helicotylenchus dihystera (+3I5€V 2 V/F27)
Helicotylenchus erythrinae (¥ v+ 52V F 27)
Rotylenchus pini (ZV/EVFa9%)
Scutellonema brachywrum (5 & &V F - o *)
Xiphinema americanum (FIAAT 2NV LV F29)
Criconemoides spp. (T VF 2%
Paratylenchus spp. (BvteVFau*)
Meloidogyne sp. (larvae) (2 7V F 2 %)
Hirschmanniella sp.

ZDEMIC, Ditylenchus, Tylenchus, Aphelenchoides, Aphelenchus ﬁ}%@ﬁﬁiﬁ?ﬁ%o ZRBHRRO

* BiCtonT 3 %,
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Occurrence of plant parasitic nematodes in forest nurseries

' H

i

Table 1.

ERMEMCE D 2 EhFERROSE )

DIIAIUUDUY IS LLE]

aukZoprojap

SNYIUIIAIDADT

«dds
SaPLOMIU0ILL)

WNRUDILUIUD
pwmaurydry

wnankyoniq
DUIU0]]2INIS

nad
snyoua|L10y]

IDULAYIAAD “F]

DA2ISAY 1P
snyoud)L10212

oﬁmm .rh

Nematodes recovered

Wm0pAv1 SNYI
~ulY 40y Iud|L ]

snso40d

Louns ",

SNADP?I
SNnA0pOY2IL]

O 000 O OO OOCOO

waff0d "
snupma g
gﬁﬁm@& . | 00000 0000 OO0  OOOOO OOOOO OO0
. wm_mmﬁmm mhﬁwsz COONNN @t O N FNF e O F =) N =10
. | HTnniH PSS KERET SR XEIEN HEEE
a N g N wooR
B KERmE KR PR | EERE  RIEKE
o om0 H=R E RAHEKH RRER  EHEREK RUCEH SHas
Rl ¢ R L T
B e iR BXNEE CPSRE KRBy |
suor3oy T B & E e
HFE 88 e O X E
qUInU £RSINN | “NO YL ON@0Q ZNO¥N ONRNQ JNRYR SNRAS




(Continued)

(25%)

Table 1.

Nematodes recovered

DIIIUUD WY ISALE]

HERBREFERE #2195

aukSoprojapN

SHYIUNLIDADT

«dds
SaPLOMIUO0ILLD)

WRUDILAIUAD
vuwauydixy

0O O

wninyoniq
DUIUO]]2INIS

g
SNy U103

ULy Ifed F

DL2ISEY1p
SHYIUIIAI0IUIL]

«ds L

woikvyo snyd
~uky 40Youd)i

O 000

snso40q

Aouwrut

0000 0 OO0 O O

SNADP2I
SNAOPOYILA],

O0000 © OO OOOOO OOOOO OOOO OO O

avaffor ‘g O O 000
snuma g | OO0 'e)
e g | O 00 00 00000 O 000 00000
so[dwes JO JOQUNN | v < D+~ 10N FNNOW OMPOINE FOID HID —0 = NN
HoZz ® - - -~
G- KON RORRE RSOER RSOk G=hi
g TN KK i N R B LR
T | ERHREKK KEEES TERMR ORUIE KEREK  KE)
201330 350104 E Rz SHEEY JENER vERNML EXEKE KRR 8
o B R W m E RE X X
oD R Wi KIHEK R $iEEE BKE E
suoi8oy i
Mmoo oE IR ®
Rqunu £smN | SE8IB8 S588Q FILTL IR 5IBAB BHIBI




HAEWKEMICES T 2 EHFLERROSH (EE)

o 1
~

O O O O 0 0000 o |
o ~

O O *

O 00 000 @ =
~

O 00 o

o -

00 ® N

O O 000 000 O © 00000 00000 O 3
o O ~

® o |

o O O 00 O 00000000 0000 Of 8

NANNH A AN =~ NN~ AN~ N—~— NN —~

—~ NN~

CERRY FE WH RPER FESGHR Z=pEE SEER 4
+ EiE i AN arom B K&
BRI i S YK KR BR KB T RKEK L

EDEEM I 58K = Ruly = =EI
Iz Fin ¥ X
=a

N A NN

”
”

&
R & HitE BE4HN K

b o U N O N

Number of nurseries found in

REX o SRS = b
11
i 0
C3BIY BBBOR KRNRNE RRRREB 3338 583K &




—100— WERREHAHRE #2195

HiconTid, shzhdiasies
B ESED SN chbididd
AETRTOBHMICHEHE LT,

1) Pratylenchus penetrans V

(Coss, 1917) Firirjev &
ScruurMANs StEKHOVEN, 1941
(Fig. 2 A, B)

TER LRI, TEEREBEL
HHD R FE OB 558 Lotk
T2V,

stAlE:24¢9 L=0.55mm )AL ;
(0.50~0.66) ; a=27 (23~29); b S i
=6.6 (6.1~7.3); b'*=09.7 (8.9~
10.8); c=19 (16~23); V=81 (79
~85); spear=16p (15~17),

1933 L=0.48mm (0.43~
0.52); a =28 (23~32); b=6.4

(5.5~7.0); b'=9.3(8.7~10.0);

c=20(18~24); spear=16p (15~ Fig. 1 @& # Mo E
Locations of surveyed nurseries.

) =
{ "-w/ o:m on T o
\/w' 5 s ;

® iy v ‘nf o, /qo.

34

16).

i : BEIIRE, MROMMRIIASLEBY, 3KEE D, AT 4 K, OHWERIZALD, PPHIC
20, WiEhHMi5. EHABRBOGETHS 2~3p BN AABTABICEOYT 2, PritflidAs
LIBOEABICRIST 557 0 ICHET 3. hemizonid REFMILOEN . ZHO > ZAW. RBTEK
DOEIZEMABEKIEL FIZRA L. BREMICHL > THE YD, BT, KBRERL , BBERICOV
Tid, PREBDEZDHD, EHRLOVRANDORESL SN BDS, HBHZERIZ/NE W, phasmid 1T
BEMOhRMEICH 3,

B —RMIOTERBIZME & RIBk, phasmid RERMOKRFICABL, BRRICEB LTS,

E MBS SR Lol Suer & ALLen® O, BLIUOLBEOABIC OV TORE « X
BY Ik 2E#E X —H L1,

2) Pratylenchus vulnus ArLLen & Jensen, 1951 (Fig. 2 C, D)

BEE, FEKEL/NIEE™O 2 X OB 558 LicBRICONT,

EHBlfE : 259 ¢ L =0.54mm (0.48~0.60); a =29 (22~35); b=6.7 (6.2~7.5); b’ =9.3 (8.2
~10.5); ¢=20 (17~24); V =81 (78~84); spear = 15p (15~17)o

1888 L =0.47mm (0.40~0.57); a =32 (29~38); b=5.9 (5.3~6.7); b/ =8.3 (7.6~9.1);
c =22 (19~26); spear = 15p (15~17),

* (RR)/ (KRR & 0 PEHABERFRE TORS) : %k « KE® R,
w COEMRARENR 91 AT ThTOIE,



EAEHEMIcE Y 3 EMFERRONA (HE) —101—

304

E F
P. penetrans A : Female, anterior end. B : Female, posterior end.
P. vulnus C : Female, anterior end. D : Female, posterior end.
P. coffeae E : Female, anterior end. F : Female, posterior end.
Fig. 2 Pratylenchus penetrans, Pratylenchus vulnus, Pratylenchus coffeae

i : BIMIZRET P penetrans LD /H LEV, FROEMRHIZPPLAIT->THT, LTHEIKBRED D,
BT 4 Ko OEHBERIZIAL, P penetrans DZNIZPT VD, HPABRBOHER,LS2~3p 13
BNANBETEEICHOT 5, BHtFLIIAE L BOBEARICHIET 2H 7 DICABET 5, hemizonid i3
HEMFLOERT. ZHD S II1EHAE, ARFERIIEBRIPEEE L, ZORIBEMBKIECK 2 E£Ch
%, RIZSERICHD - THIZ D, BRMIZ—CHMELTEN T B, BEFIRIE P. penetrans it 5
NBEERBREL, AVDO, XVESKCALDD, A > TOTRENKBEETHEIATOEHD
EMBHLNE, LhL, ZL OEEKICOOTOBREDS, P vulnus & LTOD typical RBPILIRER
WBHLLENTE S, phasmid ZRIOFRY SPPERFICHAET S,

HE : — RIS RRI i & RIRR

BLHE  DBEEOAREICOVTHERE «- KEYRIZHD S O, BT FEHDOR S DA T Suer & ALLen®
BEXU Loor® DREMELETFINDOHZC LEEHLTN S, FHEMD» SHBIE LicfiRizeh s DkE
L, % KBORRE XS —K LI, Tbb, ZREDOS DL oblong »5 oval TTHY, HETF
ERORIIC OV TIIBAHREKIED 2 fICGE LI AERBE L 4 ohte (RIEEEKLS : # BT EROE
S /IRPIRAIE=1.9 (1 4~2.8)), '

AL, ABTFEEBENREEZETICE, BLUZORSE, ZFHOIBEXARETHE L, BE
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FAARDEEBRICBINT P. penetrans EXAT BT EMTE 2,

3) Pratylenchus coffeae (Zimmermav, 1898) Fiiriev & Scuuurmans Steknoven, 1941 (Fig. 2 E, F).

ﬁﬁﬁ%ﬁ?ﬁ, FIREMEFHA MO 2 FEH OB 5438 LickRICONT,

SHAME: 259 ¢ L =0.55mm (0.49~0.59); a=27 (25~32); b=6.7 (5.8~7.7); b'=10.5 (8.5
~12.6); ¢ =19 (16~23); V =81 (78~83); spear = 16u (15~17)o

2085 L =0.48mm (0.44~0.53); a =29 (25~35); b=16.2 (5.3~7.6); b’ =9.6 (8.8~10.6);
c =20 (17~24); spear = 15u (15~16),

Wi : BILIL P. penetrans, P. vulnus i 5% EHET, AHBEBUTHE, 2EELEHD, AR
4&, aARUESOEKRGE U B, OEHIRRIHICIR S ¢ L1 2EMBNL - TN D, HHABRIED
HERP S 2~3p BENAMNBETEBIEOT 3, SltFL3IAE L BOESMICHIET 257 D IChE
¥ 5, hemizonid FERMIALOER, ZHO S BHE TR LZMNE. AEFERORE I IEMTKIELR
U, TP PRO. BRERCEAP > THED, BEOHRICBIBEI AZZL b0, AT
b0, LBVELTAHAE I SDBEDERNS 5, £ OEKICONTH 5 LAE -2 d DDEHENH

{, ThED>TAEHINODOBMO—DEFT 5L EMNTE 3, phasmid ZRWWOHRMNIE,

i —RREOTERRIME & R

EE : BMEMS SR LB RE, DBEEOABICONTHRE  KR® BHiALERE K-
Ui

ABIERERE, BREBIR, OHGEROIE T P. penetrans, P. vulnus OFifEE L KEIT 5 EMNT
x5, L ROHGROTEHBERFICEIN T, UL HZ B LT P. penetrans, P. vulnus D%
NOFREL SBHHIITH 50

4) Trichodorus cedarus Yoxoo, 1964 (Fig. 3 A, B, C)

HEERMAH, KH4ERBRTFERO X FHRILED A8 LRI T,

HANME : 2029 L =0.77mm (0.65~0.87); a=18 (16~20); b=5.4 (4.2~6.2); c=subterminal;
V =57 (53~60); onchiostyle = 60p (58~62),

2083 L=0.71mm (0.62~0.85); a=18 (15~22); b=4.9 (4.1~6.1); c =66 (52~83);
onchiostyle = 60 (58~62); gubernaculum = 21 p (19~22); spicules = 43 p (41~45),

1 BB B SRR T 5 o BEMTLIZ AE RO IR IANTICBIN S 5o 3 EOHE
i@ (cervical papillae) ASEP# L, BEMFLORHICE S 30 WHIZAROREZ OB LD OED
DR 13 DREBUNTEFIAB LT 2, Brhig Lic SEOMYPBREHSSH Y, 1HERIERORIEH
RBICHBT 2 LT 5, D 2 BMAREREBLDATHICENENAE LTS, ST - /o REEREH
Mo CHRAGIC, ERRAMKIMES Cehehd b, KERRPLEHL, BRB0LLSAERS %
DT E, TELPOERMSOND. BIIIRIZEALEE-FTT, BRREBRICE > T3, KEDI I
Hicti,

U 2 BB 2 LEMICH T I UBIRE ST, HERFLIZARIERIBONINGE < IO 5. 158D
EAMBEE DR EIC, RIBOK LBRMASRENCERAICH S, BMBROZEL, AEYMTILCEN
T3, A osABRR=ZARENL, RESTR-E2D LTS, ZHOSBIZHE, SFREIK
HELTW3, 140RLSEBHICH 5. '
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BE AR OVTREBEWSHERYIC I ZRIERICKO L, BERED A, KEIRHEO 3 EOH
EESTATOHERI D&Y, HMAOFHCMNEYT s, BHREORS, Hic> N TREMEH»
CHAEYOTREEOHAT, AROMOBRABELORMNTEC EMTES,

5) Trichodorus minor Corsran, 1956 (Fig. 4 A, B)

BRIREET, MISERE/IHEEAO R FHEI L8, 558 LR RICOVT,

SHAME : 302 ¢ L =0.53mm (0.49~0.59); a =23 (18~28); b=5.4 (5.0~6.2); c = subter-
minal; V =57 (53~64); onchiostyle = 31 # (30~33),

B : BEMFLIZ BB, 15 OBEARMEIEOT 2, AEERRBEMCENTHRELTIKEL T
V3o BFRREOZNLL, TNELIBAEMINESS, ML 652 EBRTH 5. PRITRE. 2
DS L, BRES N,

# BRI NIE o7,

RE  RMEMD SR Ui HIZ CoLeram® T X 2 KO FH, * 7c HoorsrV 35 X U Siop1qis)s®)
BAFY)RE, 41 VFE =H73HEORBCO VT ZhERERLIcECHEL —B L, %7,
Aven® (T B T. christiei OIRERICHIEEITEN, Hoorer!D 35 X 15 Siooiaid®® |3 T. christiei 13 T.
minor DRZLTHAI EETBRLTNE, T. christiei & T. minor & DBRRICONTIE, BEBALRD
BRAELEELTEH, DHEEOAEIC DT
1, ERHEERETEROERRICBNT, BEL
TXOERHRD Bt T. minor % HTHDH
BYEEZ B,

e N -

Tz

30u

B

—_—
30.u A

A : Male, anterior portion. o
B : Male, posterior end. A : Female, anterior portion.

C : Female, posterior end. B : Female, posterior end.
Fig. 3 Trichodorus cedarus Fig. 4 Trichodorus minor
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~

Cc
—_
304
B .A
—_— — G
3ou G 20 M
A : Female, anterior portion. A : Female, anterior portion.
B : Female, posterior end. B : Female, posterior end.
C : Female, genital region. C : Male, posterior end.
Fig. 5 Trichodorus porosus Fig. 6 Tylenchorhynchus claytoni

6) Trichodorus porosus Avrien, 1957 (Fig. 5 A, B, C)

EmBEET, MIBERE)IEEO R F RTS8 LiciRiconT,

5HAlE : 302 ¢ L =0.73mm (0.67~0.80); a=19 (15~22); b=5.4 (4.8~6.0); c = subter-
minal; V =56 (53~59); onchiostyle = 50 (46~52),

i 2 BEFLIZABEERBOFIRE ICBOF %, AEEBREMUTEHE LDTHICENL > T3, BFIE
ARICBRE, ChePCOAEYIRIZ-&D LSV, 4EOKASEPREERMELS Kd 2, BFIZIRE
AT 2 EDSEINIC, D 2 EHBRITES 5. D BH SN, BIfiC 1XORILMNE 5,

7 T TR-Y AR AVLYER iy

PLE : BRALOMED Auen® KX BRTREBETRILZ1EPI, KRERE—FK U,
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7) Tylenchorhynchus claytoni Stewner, 1937 (Fig. 6 A, B, C)

EEEERINET, WEEKEGr EEMAO L / FHIEILE, SHM LR RIEDONT,

SHAME : 2092 ¢ L =0.61mm (0.55~0.69); a=27 (23~31); b=5.0 (4.4~5.5); c=18 (16~
22); V =57 (54~60); spear = 21~22p

2368 L=0.58mm (0.53~0.65); a=29 (25~23); b=4.9 (4.7~5.4); c=14 (13~17);
spear = 21~22 p,

B BRIIAL, 3ABELL, KBPLOTLRIVNTVS, BPERISTOREL TN,
EREROELERIH 5L, BoZxD LT3, MK LARENDD, chicXVEBWNSBEFEIC
REI5h, 24 VRERT . AR 4K, ORE-2D ELTHT, BERIZAD ST AEREE
DEMAFIL, hemizonid FHEMALOER. AERIBERNICBEE 3, BRFIZEOHRE, ZHDS> %
b0, BiIERICHD > THED, 10~15FR%E b2, B bTLiICAL, FKBE%ERS, phasmid &
FCFIFE D, ALK D PP ®F BT 5,

# —RrRRH iR, RREBRHEDOU.

SO RMEMES S Uickriid, Stemer®® XU Avcend OFEME K —FK Uk, AEEIHICIZ
La&iEE bbb, BRERKIS3, ARBAKTHIC LKL THOBERATE S,

8) Helicotylenchus dihystera (Coss, 1893) Suer, 1961 (Fig. 7 A, B, C)

FMESET, MEEHAENEEO 2 FEIRILE» S48 L BIICO0NT,

EHAlfE: 1692 ¢ L =0.66mm (0.56~0.78); a =25 (21~30); b=5.5 (4.6~6.5); c =45 (36~
56); V =64 (61~68); spear = 26p (25~27),

I : BT B E T VHICK B, BISITERET, 4~5 0KBRESD, IRRIE 4K, OHTHREIZD

[y

A : Female, anterior end. B : Female, posterior end. C : Female, genital region.
Fig. 7 Helicotylenchus dihystera
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TSR OSEIH ICPPEM T 5, BHMAERIIOETH S 13~ 150 RSN MBETABICBHOT 5, Heit
FIZEERMIMOEEIAH M, hemizonid FPEMALDOER, ZHDO S RBY x 5 TH 248, ZOHIHEF
FED LN REERDZ - M. BERICHTHBRLTEZ S OEESH 5. RBiCid 8 ~1204k
B35 %, phasmid FACFIOAIELD S 5 ~12 KBTS,

L R kY (RN

L L AHEMD SHRIE U iRRiE, Suer®® X 3ME X —BULARERAE LI, £F « —F®
DBHOBEECAEC OVTRR LI ETALES—HLT S,

55, Hirscumany & TriantapryiLoul®, Yuen®® & D#iZEICc kD, Hoplolaiminae HR D H T,
ORI INTNILWESS spermatheca b > TWB T EMPSMICINIce DFED, HER sperma-
gonium L XN TH-BENZH D> (nonfunctional spermatheca) CFEUTHBENB L H I N
oo &F « —FWLOERTR “BEOSBRSL LBV E15-T05D, ULOEBL oAEDOZH
D3 OFRICHE L TOWMITEDLEH %o

9) Rotylenchus pini Mamiva, 1968 (Fig. 8 A, B, C, D)

BRERILIT O RMEATRR U7 » < v EORD L8 5 M Ui o0 T,

20 4
20U
A
)
)

B C
A : Female, anterior end. B : Female, posterior end.
C : Male, posterior end. D : Female, anterior portion.

Fig. 8 Rotylenchus pini.
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tAlfE : 252 2 L =0.93mm (0.80~1.05); a=32 (26~35); b=6.6 (5.6~7.6); c =53 (42~
62); V=56 (52~60); spear = 29u (28~31); O = 13~20,

988 L=0.91mm (0.83~1.01); a=35 (31~38); b=6.0 (5.5~6.3); c=30 (28~36);
spear = 29 (27~31); O = 17~19; gubernaculum = 11 (10~11); spicules = 26 & (25~28),

g BT 5L 7w VIBICIS D, BIIRERRE, 6~T7HRBREDL D, MOKHITLL . OSHWERITA
$» FHRMPPEST, MRS E. Pt TLid RBERMILOEBA T, hemizonid THEMALOER,
HEDWD £ 5TV, BEREBEL, EXMNESTHLOELDIITSbTH, BFICIL epiptygma
MBHb, THOSEIHEETE>&H LTS, phasmid ZFTFIX Y 11~30 KBEBTHICAEBET 5, [T
4 AT, BERBCBOTOHBEBBAHEAICBELIATO S, BIHIERRTEANE > TV B, BBOK
B3 6 ~13,

M AR AR & FR. BRI & U PP E W, phasmid ZACFIL Y 12~23 RBRETS, REOM
BRICH B,

¥ BIREOEMEM, SR LB OV THEEDRFEOZREB C i - 728, FENROEK
HEES OB LiciRidenE I—H LT,

ABREEROTR, THLLBLOERYHLIEBOTABOMOBMEE RIS, COAICENT
13, 772 R. breviglans Suer, 1965 L DH—FKT 543, HEHEBICKRB I3 L, phasmid OAIEH
XVEIATHBC L, RICEETE SRV EDRTKATE 5,

10) Scutellonema brachyurum (SteiNer, 1938) Anprassy, 1958 (Fig. 9 A, B, C)

RBETER, SREKE LAEMO X FHRLLED O 58 LR BRIT OV T,

EtiBME : 252 @ L =0.72mm (0.65~0.82); a =23 (20~24); b=6.6 (5.8~7.5); c =66 (51~
81); V =64 (59~67); spear =
28 (27~29); O =27~28,

liff : BT BE0 BT &V
ML o BRITLRET, &

DPobTHILTNG, BIBER

i3 3~4T, 6AKDHRAHELE —
KB 3515, DEHEIR I3 A 2
Vo HWIAERI OSERH» O

gpidiahic BT AEICHOT

%, hAMRIT 8 ~12KBDIE

LY 3. HliFLiaBERO%RYE C

Wit L & ¢ A, hemizonid A
BEEMALOER . SERTERHS
DUTH LENL 3, BFicit AC

epiptygma 5% %o BifIZML, 20
. . A : Female, anterior end. B : Female, anterior portion.
8~12 kB b0 phasmid i C : Female, posterior end.

BHXE3~4p THEEZIZRIL v Fig. 9 Scutellonema brachyurum

50U
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A : Female, anterior end.
B : Female, esophageal region.
C : Female, posterior end.

Fig. 10 Xiphinema americanum

~SVITNET 5o RIHRIE 4 K. KT
& U phasmid O/ CH N THESREDL
MHETELIATVS,

il E i o7,

S0 HMD SRRE U7 #R i3 Suer®®
X BREIME L —HK L. KBOHREIK
DT TavLor!® [T kX D EB#MH -2
ohfcds, zOHBREEhE S h T
5o KAETREEASL DT ECLIETE
AW I Al

11) Xiphinema americanum Coss,

1913 (Fig. 10 A, B, C)

I RIE A, hE)IERES)IEED
# 7=y BRI 5 U Aciriuc
DU To

ETiflfE : 202 ¢ L =1.86mm (1.73
~1.97); a =36 (32~39); b =7.5(6.8
~8.4); c =063 (58~78); V=52 (49
~55); spear = 88u (83~90); spear

extension = 43 (38~56); total spear
length = 136 4 (123~149),

U 2 BT B ERE BV T 2V
L1355, BERREELOHOTHICTH
T3, ASHERPOERIISLL HAT

N3, FEERO & OMBEREBOEABIOOTDPRIFICMAEST 2, MEORKIIRET 5, KEOHE
RicEEI NI, 140~150p DEXE LD LT, BRENOZ - - MHHET, BEIHLEBYD

%, BBICI 2 HDOREHS 20
R i Ry (RAV R i

RE  ZHEED SRR Ui ®id, Tarian®, Siopiesh, Trornet?) BEZNENARBICONTH A
FeMRE FZ—FK Lco Tarany BXU Swowar 1Kk 3, ENENT 2 VA, 41 ¥ FEOEKICINT S
ERELET S &, OHBPPEVDE, BHEMEOAICBOTETOHEENS 5, AEOHIE LD
HICDOW\TIR, ERMFICHEIASBERDS S CEBMONTLED, SHEHES» SR LicRRoM
TREE—ELULEZ LD LT, BEROITNOMEEAL S bR TE10h - o

2. IRHOEECEE

PIEEBOBRICONT, ENoximt UfTEE LT s Table 2 DEBDTH %,

3. BHOERENTH

BHBEEICBOTS - EBEVAHZE U ULIEMFLERRIT Pratylenchus penetrans (%42 x 7’4 v
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Table 2. & H o & ¥ & # =
Nematodes associated with coniferous seedlings
Number
Nematodes Host of Frequency
samples
Pratylenchus penetrans | Abies sachalinensis (Fr. Scum.) MAsTERs 21 19
A. homolepis Sies. et Zucc. 5 4
Chamaecyparzs obtusa (Sies. et Zucc.) Sies. et Zucc. 36 23
Cryptomeria japonica D. Don 110 83
Larix leptolepis (Sies. et Zucc.) Gorbon 25 15
Picea glehnii (Fr. Scum.) MasTErs 4 3
P. jezoensis (Sies. et Zucc.) Carr. var.
hondoensis (Mayr) Reup. 2 2
P. excelsa Link. 2 2
Pinus densiflora Sies. et Zucc. 46 34
P. thunbergii Part. 4 2
P. banksiana Lawms. 2 2
P. resinosa Aur. 2 2
P. strobus L. 9 6
P. sylvestris L. 2 2
P. taeda L. 1 1
Pratylenchus vulnus Cryptomeria japonica D. Dox 110 11
Larix leptolepis (Sies. et Zucc.) GorpoN 25 1
Pratylenchus coffeae Chamaecyparis obtusa (Sies. Zucc.) Sies. et Zucc. 36 1
Cryptomeria japonica D. Don 110 5
Larix leptolepis (Sies. et Zucc) GorboN 25 1
Pinus thunbergii Parv. 4 1
Trichodorus cedarus Abies sachalinensis (Fr. Scum.) MasTEers 21 S
A. homolepis Sies. et Zucc. 5 4
Chamaecyparis obtusa (Sies. et Zucc. ) Sies. et Zucc. 36 17
Cryptomeria japonica D. Don 110 80
Larix leptolepis (Sies. et Zucc.) Gorbon 25 16
Picea jezoensis (Sies. et Zucc.) Carr. var.
hondoensis (Mayr) Reup. 2 2
Pinus densiflora Sies. et Zucc. 46 20
P. resinosa Air. 2 1
P, strobus L. 9 5
P. sylvestris L. 2 1
Trichodorus minor Chamaecyparis obtusa (Stev. et Zucc.) Sies. et Zucc. 36 1
Cryptomeria japonica D. Don 110 16
Larix leptolepis (Sies. et Zucc) Gorpon 25 3
Pinus densiflora Sies. et Zucc. 46 16
P. thunbergii Parv. 4 1
Trichodorus porosus Cryptomeria japonica D. Don 110 1
Pinus densiflora Sies. et Zucc. 46 1
Tylenchorhynchus Chamaecyparis obtusa (Sies. et Zucc.) Sies. et Zucc. 36 6
claytoni | Cryptomeria japonica D. Don 110 12
Pinus densiflora Sies. et Zucc. 46 2
P. taeda L. 1 1
Tylenchorhynchus sp. Cryptomeria japonica D. Don 110 1
Pinus densiflora Sies. et Zucc. 46 5
Helicotylenchus dihystera | Abies sachalinensis (Fr. Scum.) MAasTErs 21 2
Chamaecyparis obtusa (Sies. et Zucc.) Sies. et Zucc. 36 4
Cryptomeria japonica D. Don 110 7
Pinus densiflora Sies. et Zucc. 46 1
P. thunbergii Part. 4 2
Helicotylenchus Cryptomeria japonica D. Don 110 2
erythrinae | Larix leptolepis (Sies. et Zucc.) Gorpon 25 1
Rotylenchus pini Chamaecyparis obtusa (Sies. et Zucc.) Sies. et Zucc. 36 1
Cryptomeria japonica D. Don 110 3
Scutellonema Chamaecyparis obtusa (Sies. et Zucc.) Sies. et Zucc. 36 1
brachyurum | Cryptomeria japonica D. Don 110 1
Pinus densiflora Sies. et Zucc. 46 1
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Table 2. (2%-3) (Continued)

Number
Nematodes Host of Frequency
samples
Xiphinema americanum | Abies homolepis Sies. et Zucc. 5 2
Chamaecyparis obtusa (Sies. et Zucc.) Sies. et Zucc. 36 4
Cryptomeria japonica D. Don 110 10
Larix leptolepis (Sies et Zucc.) GorboN 25 2
Picea jezoensis (Sies. et Zucc.) Carr. var.
hondoensis (Mayr) Renp. 2 1
P. excelsa Link. 2 1
Pinus resinosa Air. 2 1
P. strobus L. 9 1
P, sylvestris L. 2 1
Criconemoides spp. Cryptomeria japonica D. Don 110 2
Picea excelsa Link. 2 1
Pinus densiflora Sies. et Zucc. 46 1
P. resinosa Air. 2 1
Paratylenchus Abies sachalinensis (Fr. Scum.) MasTERs 21 1
Pinus densiflora Sies. et Zucc. 46 1
Meloidogyne Cryptomeria japonica D. Don 110 1
Hirschmanniella Cryptomeria japonica D. Don 110 1

Table 3. # h o & ¥ & 2 M

Frequency of plant parasitic nematodes in forest nurseries

Regions (Nursery number) |5\ T BB 0100 8\ 2\ & T\ EER M
~~—_ Number of nurseries
~— 18 5 4 20 18 11 15 91
Nematodes e
Pratylenchus penetrans 16 5 4 14 9 5 13 66
Pratylenchus vulnus 0 0 0 3 0 1 1 5
Pratylenchus coffeae 0 0 0 2 4 0 1 6
Trichodorus cedarus 3 3 4 18 12 6 13 59
Trichodorus minor 0 0 0 9 0 0 3 12
Trichodorus porosus 0 0 0 0 0 0 1 1
Tylenchorhynchus claytoni 0 0 0 5 2 1 2 10
Tylenchorhynchus sp. 0 0 0 2 0 0 0 2
Helicotylenchus dihystera 2 1 0 0 4 0 4 11
Helicotylenchus erythrinae 0 0 0 2 0 0 2 4
Rotylenchus pini 0 0 0 1 0 0 1 2
Scutellonema brachyurum 0 0 0 0 1 0 0 1
Xiphinema americanum 1 0 0 4 3 2 6 16
Criconemoides spp. 2 0 1 0 2 0 0 5
Paratylenchus 1 0 0 0 1 0 0 2
Meloidogyne 0 0 1 0 0 0 0 1
Hirschmanniella 0 0 0 0 0 0 1 1

€V Fav) T, WEAHMD 73% » ot Nl JbiEE, FH, WS 2EBRSENREAROD
HETOREEERESKEDP o Tco ERERBERNEMD S b #HRRTICH 2 DT, P. penetrans
(F2AT7HVvEYFav) KPbD P coffeae (I3 I3 74 VveYFay) ORHEBE T,
P.vulnus (P V3279 VRV F 2Y) REEMICAH LT, TNOOEMIES, ¥R, RE, B
IHOEEICH B0 P coffeae (3 FIx7HVvevFay) ZRHLALORTEMAT, ThOR3HE,
E, %M (41, BRogRIKH 5, 3BWOXRSY LVEVYF 2 VDRHICONTR, ThEhHFE—
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OEHE»P SMOTEE V- LsiCRiiIN b L3 d o7, CORICEALTE, 4% 1EMICEY 28E
FRHELPTRELTESIK DL LB RERFH B,

Trichodorus cedarus 3 P. penetrans T2 SRV H%2 LD LTV, 59EE» S En/h3, b
BEMH DO ORBEDE A 5o T. minor 2312 FIHIKATH LTV, £ OBE T. cedarus &FF
BC SN TS, T. porosus ZEHEBRENRBEND 1 BHICOL5HERD

Tylenchorhynchus claytoni 13 10 i SR I TV 3, ZNIIEE, &, BE, BT, T, Ik
BRROZNTN 1HEMEFRED 4FA» O TH 5. FRETIITE 5 BT 4 FMMICAELSHTH LT
Wil ETRIBEEMSEV . Tylenchorhynchus QRO 1M K SO ML SHBE Ihich, »wih
OBA BB sDEL, MORFAETH 3,

Helicotylenchus dihystera (35 V2V F2v9) 3118, H. erythringe (F v 5/ €/ F a2
v) R AEMIL, ZThEhDH LT\, MERR—EED Sl L fliZid - ko

Rotylenchus pini, Scutellonema brachyurum 2 ZNZFh 2 HH, 1EHMICBI3DHETH 70

Xiphinema americanum (F IA AN EN) €V F 29) OHFHIZI6WETH - 1o
- Criconemoides BOKH L 5 EHD S L1~ T 545, KBHRROBERZZ OB BSHEHRICHES
NTWBZENEZOND. KBMBEOSEICHE UBDOFEICLEE, TOAMILSKENE D
ELTIOTA BN H 5. 13k, HEIZ 2 LETH S,

Paratylenchus, Meloidogyne, Hirschmanniella K@DHhE2TzhTn 1~ 2HicEH TE» 12,
Meloidogyne 1TV Tk b S HZERE LcZPTHD, BEADE IC-WT 3FE (S —vORE
15E) BEDONE» - f:o Hirschmanniella ZAFDE UAKDPSBRELA-SDT, 2FILIWVTEH
HEMIRERBBES AT,

4. FROBELELFE

RSN AEBROEBEELEERMCKZHESL UTEET S L Table 4 D&HiIKiE5, HHE
i, ENENORBICOOTHIE LcEBBIC k0T 260TH %,

P. penetrans JIEHMIC S > EDELAAHLTOA LT TEL, ERBEMMOBRBIC ERTVHELS
LEVEADZV T LB LD Shic, RICLVT 2FEREZZ S L, REMLEDLHTORRHRE
MOBERS—BIZ>X0T 5, T. cedarus 3Z < DHMCBONTEN R EHOEBHEEE LD LTV
Vo LpL, W ODOBETEDEY OBEETRINESN TS, RIFEOBNCLbH-T, <
OEMTARIL P. penetrans \ICONTEBALTEYFERRLE L THobN TS, T. claytoni i3
DRBILL 5XB L, POBOEETRININEZENFVEITH B, ZDOMOKRBIBLKMICHTY
THhHEEMSMED,

DOXIC, RBROEBREAMEBIICRN T 5Ii1CHIcD, & LIT P. penetrans, T. cedarus, T. claytoni
D3OV THEERMNIC K 2 FEOREFEBIC 0T 2EAEL LTRICLHT & Fig. 11, 12, 13
4DLEBDTH S,

P. penetrans 1%, RICIOT 2HFERUSS, AF, b/ FCBOTEENEL, Feng=y, bF
2V THHEKNED . —J, TH<Y TRINSOHMEIC S EHRTHEEDBE N EB LI his,
B1lg b0 OERUKTH S L, 500 EOMEMBRF, £/ FTIEZNEN 69%, 60%, # 7~
VT50%, bFeY R THEDIKKWL, THAZY T 15% KT &S0, T. cedarus Th, AF,
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Tabled. L O BH & &£ A FF
Nematode population (per 300 g of soil)

Population density 1~10 | 11~100{101~500, 701 % 1#PIE | 5000 | 0
51 1&] 18] [&] 18l |3
= & =} =) = = of
Nematodes % ;6 g % % %|5|%|2|%|2|%
9] o] 9] g g g samples
& & & & & &
Pratylenchus penetrans 24 120 63 321 70; 36 35 18 5 2 0 O 197
Pratylenchus vulnus 2| 18 7| 64 2 18 0o 0O O O 0O O 11
Pratylenchus coffeae 3 38 3 38 O o 1] 12 1 120 O O 8
Trichodorus cedarus 38| 24| 75| 47] 38 24 8 5 O O O O 159
Trichodorus minor 71 18 30, 750 3 8 O O O O O Q0 40
Trichodorus porosus 11000 o O O o o o o o o O 1
Tylenchorhynchus claytoni 6 26 7| 30, 100 43 O O O O O Q0 23
Tylenchorhynchus sp. 3 50 3 500 O o o0 O o o o o 6
Helicotylenchus dihystera 12/ 60 5 25 1 S5 2 10 O O 0o ¢ 20
Helicotylenchus erythrinae 41000 0 O O o o o o o 0o Q9 4
Rotylenchus pini 1 25 3 751 O o O o O O 0O O 4
Scutellonema brachyurum 31000 O O O o o o o o o o9 3
Xiphinema americanum 10] 43 11; 48 2 9 O O O O O 0 23
Criconemoides spp. 6/ 1000 O O O o O O o O o o0 6
Paratylenchus 2l 100 O of O 0 (¢ 0 Of of 0O 0 2
Meloidogyne 111000 O O O O O O O 0o 0o O 1
Hirschmanniella 11000 0 O O o O O o0 O o 0 1
Pratylenchus population per 1 g of roots
Pratylenchus penetrans 22| 13| 26/ 16/ 44| 26 50 30l 9| 16| 10 167
Pratylenchus vulnus 20 17y 2 17} 5 41 3 25| 0 0 O 12
Pratylenchus coffeae 1 20I 2 40, 1] 20 Zol o 0o 0 0 5
* Numiéiq(l:fe I:e?lrnples X100
1410 11~100 101~500 5012000  2001~5000 Number of
Cryptomeria japonica Lé_'L 21 [ » I 29 |5\| s,an’1718)les
Chamaecyparis obtusa B | 43 —[ 29 I 18 J 21
Pinus densiflora | 1 | » | 9 1] 33
Larix leptolepis | 8 I 46 | 3 | 15 I 13
Abies sachalinensis L 29 l 35 l 2 \l 12 | 17
+ Number of samples which have population densities indicated above X 100 (%)

Number of samples from which nematodes were extracted
Fig. 11 #fERlic#H 7z Pratylenchus penetrans DEEBE (/1 300g)
Populations of Pratylenchus penetrans associated with coniferous
seedlings per 300 g of soil.
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BT o 12000 so0t 500010 Number of
Cryptomeria japonica [{7 | 2 | » BRI
Chamaecyparis obtusa | © |7 | = | = [ =[] 15
Pinus densifiora |5 | = | 2 ﬁ 33
Larix leptolepis | = o | » [ = [w] 10
Abies sachalinensis | =n | a | s | x| 19

Fig. 12 #f&@Rlic & 7= Pratylenchus penetrans DEBHE (/1B 18)
Populations of Pratylenchus penetrans associated with coniferous
seedlings per 1 g roots.

1~10 11 ~100 101 ~500 501 ~1000 Number Of

Cryptomeria japonica I 18 I » l 33 10 sam%es
Chamaecyparis obtusa | 2 | b7 i 29 I 17
Pinus densiflora I 25 | 75 | 20

AN
Larix leptolepis L n I £ | 3t 4] 16

Fig. 13 ##&Rlic &tz Trichodorus cedarus DEBHE (/11E 300g)
Populations of Trichodorus cedarus associated with coniferous
seedlings per 300 g of soil.

1~10 11100 101~500 Number of
Cryptomeria japonica L i l i | b I sam;lrlzes
Chamaecyparis obtusa I b l g ] 17 l 6
Pinus densiflora L 100 4| 2

Fig. 14 #&ERlicH 1o Tylenchorhynchus claytoni O&EHE (/+3 300g)
Populations of Tylenchorhynchus claytoni associated with coniferous
seedlings per 300 g of soil.

E/F, HIZVRILOULT A=Y TOREREBWV, 100§EJ«JJ:®&HM§;<=F43%,A b/ *29%, A7
<Y 31% T, T7H =Y TIE 100 B ERIE I NP0, T. claytoni TiZ, RSP -%D
LT ERWVAROY, TH<Y, AFTHRERBES D,

P. penetrans 137 % = VEHICHRE L IBAOEREDENC LIZDVTR, AREEBEL TR & LE
BHHELTEELTOWAEIATH B, LRAFLOWIICBNTEOBERERTT L TAT, BLATE
HRERBEAEZ» WEBICONT, A—08M»rsR1LRAF, THAZYOZTAThOERC OV TRE
SEREREHR U, ECEEMRERREL, HREIC X 1WA BT 288D ZNEhOBE
YL b DT LD LD Fig. 15 THh 3, COE» 5 P. penetrans OFEH SR FICHNOLT,
THZTVEDKRTHBCEBE-E2DTE, LA, THZVIZ P. penetrans OFEELTHEOHEL
TNRBNEVWZZDTREDLS S Do
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populations/1 g. of roots = T
o~

6000 < —

4000

:l Cryptomeria japonica
Pinus densiflora

2000 -

1000
p— I”L i l:l'".l [l H’v m“ rm_Ha
3 5 31 3* 46 36 51 53

Fig. 15 Pratylenchus penetrans D A¥ & T /1= VT 0T 5 FEM O HIK
Comparison between Cryptomeria japonica and Pinus densiflora as
hosts for Pratylenchus penetrans

Z

b}

A DR OEBHREMIC OV THS DIC SN EYFAERRADOSHOEEN S, Tho ORMICE
O BRI RBIOEIEAIEHT 5 CEMTE B, D%V, Pratylenchus penetrans % > & EE
IR E LT, T hIT Trichodorus cedarus 3 & 6130, X 5ICERICK 5 TiZ Tylenchorhynchus
claytoni, Helicotylenchus dihystera, Xiphinema americanum, Criconemoides spp. 3 ENR HLHNT
RBEVSIHRIETH 50 BEREMIZE K OBE, PESNABTAZTICT OV TREHKRERICHTS
NTETV3E, oL, EEREMICEY 2 33EBULARBMONBRICBEBELTNEbDEELD
n3, —F, FHAKIKET? EEOEMICOVNT H&Ed MicINHmEe &Ebi31Fm LT o,
Pratylenchus, Trichodorus TWifB#HOKERMIC BT 237 E—BILV.

P. penetrans RZEWEBICH T BENAHE L BIC, 2AF, €/ F, AF<Y, bFeYREDOHK
T T BEAEMORENC L0 KREDOKR» S LI i, P penetrans OHMICE I 22MHICD
WTlE, B+ &, A7 VETEDLENVSHE, Abies, Larix, Picea, Pinus, Thuja 13 ¥ ORFEICI- W F
PEEBBEINTOE®N, 72 ) AERO~ Y FOUM 513 Pratylenchus BDLDOTED 1A
EXNTVBY, F1, FAYOWHMICH T Pratylenchus BOMBBEBELSHEYFERRTH L L
MBLBEN®, P. penetrans O =YK NT 2EFEMICBI LT, Surueriano® [JIEREERORRD
S Larix laricina, Thuja occidentalis, Picea abies, Picea glauca 15 ¥ TEHWHEMIETH » 1cDIcic»
U, Pinus resinosa, Pinus banksiana, Pinus sylvestris TIIE - 1c S FELIE» 12>, HBHWVIEHT
DU LTS ool &% LD LT, Caveness¥ ICKBE T A VA « 275 ZAAMOEMT Junipers
virginiana 75 P. penetrans D3 F UWELEE S 3Tz, B UMD Pinus ponderosa 1313 & A LR
HOBEAES FTOEP72EW0D T ETH B, Pratylenchus BDOMDTETIZ, P. zeae HSL 5~/ 8 F
DY RO UTHEME LD S B> ERESNTNE®, Efo, SEICHFLT X ) HEEHD
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HHICATT B Pratylenchus 1220 Th, = VHEIKEVTIHEMOSTHREL BT EBTREIN
TNBD, KBEOKRICH S, P. penetrans O TH= VIV 3HFEMRICHL TR OEHRLE
KL—ET 5,

Trichodorus BOBMICH 1T BAFICOVTE, 74 ) AEROBMTIENSHSLDENTN S,
L L, COBAFRY 5, TRV, Ruene 5% 2/ —2A0 74 FM T LOERILETHTE, T.
christiei DIEOAMER UL INT, T. cedarus ZEREANETOEESHBREINTE LT, HEDL
CAbDEOBETORMHREE X HTHEATS, KERMICES LTHHT 2 HERNIEMEERR
LD T ENTE B, ARBOEMIBIC NG BHEE, MEHL SOV TRARTHICHRE LTS
DERS B, 158, T. porosus KOWTR, TAVA + =a—Yr—I—NIBVWTI o= ORLL
Bickih UcflosiE sh T s,

FAYH e T 2R =S =T HOEMIC BT, Tylenchorhynchus claytoni 53 Picea abies DHE:0
FEICEVEETRIEINTV S, XI5ic, HEMICET 3ERTIE, # 7 <Y (Larix leptolepis) i3
AREDIFEREFEDVEOTHET EMLBINA®, T. claytoni \3E 17 » ) HEEBOEMICIE L 537
LTV B2, A 3EHETFTOBMICENT, 2F, £/ #, vYHBSABCLYRBFLOEEED
BTV BT EERE Lo, AREICBOTH, EICARIIOVTHEL OBEE LT XD BHEHIZT
> - 7o Helicotylenchus dihystera, Xiphinema americanum 33N HHAICEIE L TOREMSESE <
HEINTNE, BhTh, TAVH V4R VY VM DHEMTIE, Picea pungens, Picea glauca
densata H3 Xiphinema americanum T XD BRESHEIN, T LKHIO XEFTHTNS & HEIN

Mo

ARETE, SMAOEBSHEBAROHELOMEMILOOT, +UMTEE D T EHBTEUH
Sto UL, MEZTTHRMBORBRLICE AT, P penetrans DEEEOEBMNEARDRRE
®OREHER, #8, REARR) 26K LTO2HMBDREh s O REEHIR, P
penetrans DA FTHICINT B HEFEEROMEN D 5 b+42 5 65TF oMb LI BHTH B,

thE L DI ORERICB N T, bo& b5 MI P. penetrans (32 379V Fa)
THY, 4% TR REEOMIARARRZRLICTTH TN LIS, Tk, OfRBEICON
T, KL D host-parasite relationships ZHS»IC LT, ZTDOEULWERD S Zicl - THESE
AT LT BEDH B o
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Plant Parasitic Nematodes Associated with Coniferous Seedlings

in Forest Nurseries in Eastern Japan

Yasuharu Mamiva

(Résumé)

Nematode diseases of forest trees have so far received very little attention in Japan. In
fact, it is only five or six years since research on nematode damage to forest trees, especially
in forest nurseries, was begun. As one of the preliminary steps to reveal the effect of nema-
todes on the production of seedlings, surveys were undertaken to determine the occurrence of
plant parasitic nematodes in forest nurseries. The results of these surveys have demonstrated
that in most nurseries plant parasitic nematodes are very commonly distributed and cause con-
siderable damage to seedlings.

In 1932, Yamacucur*® reported a species of Pratylenchus associated with Picea seedlings in
a nursery in Hokkaido as Tylenchus pratensis be Mavn, 1884, This was also the first report on
the occurrence of Pratylenchus in Japan. Since then, little information has been given on plant
parasitic nematodes in forest nurseries.

This paper reports results of the survey carried on in 1964 and 1965, for plant parasitic
nematodes associated with coniferous seedlings in national forest nurseries located in eastern

Japan.
Materials and methods

Samples were collected from 91 national forest nurseries in eastern Japan during the late
summer and the fall of 1964 and 1965. In most of the surveyed nurseries, collections were
made by nursery men according to the procedure which had been prepared by the author
previously, and in some nurseries by the author himself in the same manner. Each sample
consisted of seedlings and approximately 500 m/ of soil by volume made up with several subsam-
ples taken from the root zone of those seedlings. A total of 294 samples was collected from one
or more areas within each of 91 nurseries.

Soil from each sample was processed by a modified Seinuorst technique?®. A modification
of the technique described by Younc®® was used to recover the endo-parasitic nematodes from
roots. Nematodes recovered by this technique were counted at the seventh day after roots were
placed in containers.

The quantitative recording of nematode population for each sample was made per 300 g

of soil and per 1 g of root.
Results and discussion

Locations of the 91 nurseries of the survey are shown in Figure 1 (see Page 100). The
occurrence of plant parasitic nematodes in each nursery is presented in Table 1 (see Page 97).
Plant parasitic nematodes associated with coniferous tree species are given in Table 2 (see
Page 109). Figures 2,3, 4,5, 6,7, 8,9 and 10 are the drawings of nematodes found in nurseries
to which the descriptions are given to identify them. The frequency of plant parasitic nema-
todes in nurseries is presented in Table 3 (see Page 110). Table 4 (see Page 112) presents the
frequency of nematode populations arranged in each population grade. Figures 11, 12, 13 and
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14 (see Page 112 and 113) show populations of Pratylenchus penetrans, Trichodorus cedarus and
Tylenchorhynchus claytoni associated with coniferous seedings per 300 g of soil and per 1 g of
root as percentage of population frequency. In order to make clear the difference between
Cryptomeria japonica and Pinus densiflora as hosts for Pratylenchus penetrans, number of P.
penetrans from soil and root samples of C. japonica are compared with those from soil and root
samples of P. densiflora collected from the same nursery as of C. japonica in Figure 15 (see
Page 114).

Pratylenchus penetrans occurred most frequently and in the greatest populations. It was
recovered from 73% of all surveyed nurseries and found to be parasitic on all coniferous tree
species examined. Pratylenchus vulnus was found in 5 nurseries and Pratylenchus coffeae in 7
nurseries. Each of these three Pratylenchus species were not recovered from the same nursery
together.

Second in frequency of occurrence was Trichodorus cedarus, which was found in 59 nurseries.
Although in most nurseries 7. cedarus was found in somewhat small numbers, the widespread
occurrence made it one of the most important plant parasitic nematodes following P. penetrans
in forest nurseries. Other species of Trichodorus recovered from nurseries were 7. minor and
T. porosus, both species were present but never in large numbers.

The other common genera of plant parasitic nematodes were Tylenchorhynchus claytoni (11%),
Helicotylenchus dihystera (12%), and Xiphinema americanum (17%).

Ring nematodes, Criconemoides spp., were found in only 5 nurseries through the survey.
However, it was suspected that the nematode extraction technique used in the present study
affected the occurrence of ring nematodes. Meloidogyne sp. was found in a nursery, but only
larvae in the soil from root zone. The genera Ditylenchus, Tylenchus, Aphelenchoides and
Aphelenchus occurred in most of all nurseries and at least more than 2 species were found for
each genus.

Through the survey, it was noted that populations of P. penetrans associated with Pinus
densiflora were smaller than those with Cryptomeria japonica, especially concerning nematode
numbers obtained from root samples. As shown in Figure 15, it seems that P. densiflora is a
poor host for P. penetrans; on the other hand C. japonica is an excellent host.

Although sufficient data could not be gathered to show the relationship between occurrence
of plant parasitic nematode and damage to seedlings, many cases which indicated effects of P.
penetrans on quality of roots and growth of seedlings were encountered.

The results of this survey suggest that P. penefrans may be of significance in the produc-
tion of forest seedlings and that more precise studies on the role of P. penetrans as pathogen
should be carried out. On other plant parasitic nematodes found in forest nurseries, host-

parasite relationships must be established respectively as the first step. )



