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Table 1. The surveyed flelds of fleld crops, vegetables and fodder crops, and the fields where the genus Pratylenchus was found.

Dist- No.of  No. of fields - _ Crops of fields surveyed =~ - o . No. of fields
rict munici-  examined detected
palities S;eg:tr Potato Pulses Vegetables Cereals Iz)i)(:)esr Others (%)
Soya 2 40 9 5 1 1 1 13 0 8()
W Cb) - : oy {C1, Ru) B
Abashiri - 24 " 488 259 21 80 47 1 61 19 239(49)
K, A, S) {Ca,Bd, Cu, St,0.E, R, As)  (Wh) (1, Ru) {M, Cn)
Nemuro 3 19 9 2 1 o 0 6 0 11(58)
) (Ca) C+T)
Kushiro 9 88 51 3 6 17 0 11 0 25(28)
K. S) (R, Ca, Bd, Cb. L) (C1+T, Ru)
Tokachi 20 1 1 09 239 2 20 3%5(9)
(S, A K) (Bd, Ca) : (Co) (n
Rumoi 6 4 20 7 9 3 3 2 0 11(25)
: . 4) ) (©t. Co) . (CN
Kamika- 19 459 129 15 61 233 5 8 8 267(58)
wa (A, S, K) (R, Ca, Bd, To, E, Cb, Py, 0, (Co,Ot) (CLCI+T) (Py,Cn)
W, Sp)
Sorachi 21 296 41 7 65 160 8§ 3. 12 183(62)
: o (A,S.K.Pe) (To,E, Cu Me Bd Ca Y, Tu (Co Ot (Cl) (Cr. Ra)
Cb, St, 0, Pu) -
Ishikari 8 3 % -3 23 70 . 6 3 0 94(72)
(A.S.K) - (St W, Me, Cu,E To Ca, Bd, (Ot Co) (CI)
' © Cb,Ly)
Shiri- 11 177 62 28 42 32 . 73 3 ©102(58)
beshi oo 7 (A,SK,Pe) (R E, Cu Me, Ca, Tu) (Ot Co)  (Ru, C}) (Ra)
Iburi 12 Im 75 2 67 16 R 8 0 84(49)
(A, S, K) (Bd, Ca,E,Cu) (Ot) (CL CI+T) _
Hidaka 9 . 182 . 3 0 36 96 0 20 0 131(72) .
, (A, S K) (Bd, St, Ca) ' €Lc+n
Hiyama 7 5% 16 ] 27 0 2 10 0 46(84)
’ , ' (A.S) ‘ (Co. 0y (CI4+T)
Oshima 13 287 3116 39 179 9 13 0 251(87)
: S, A K) (St, R, Ca, Bd, To, E, Cb; Cu, (Co.0t (C))
Ce, Y)
Total 164 3,176 954. 110 766 1,094 a7 163 12 1,817(57)

Notes ; A : Adzuki beans, As : Asparagus, Bd : Burdock, Ca : Carrot, Cb : Cabbage & Chinese cabbage, Ce : Celery, Cl : Clover, Cn : Cnidium officinale,
Co : Corn, Cr : Chrysanthemum, Cu : Cucumber, E : Eggplant, K : Kidney beans, L : Lettuce, Ly : Lily, M : Mint, Me : Melon, O : Onion, Ot : Qats,
Pe : Peas, Py : Pyrethrum Pu : Pumpkin, R : Japanese radish, Ra : Rape, Ru : Rutabaga, S : Soy beans, Sp Spinach, St : Strawberry, T : Timothy,
To : Tomato, Tu : Japanese turnip, W : Watermelon, Wh : Wheat, Y : Yam.
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Fig. 1 Percentage of detection of the genus Pratylenchus in
the fields of field crops, vegetables and fodder
Crops.

Notes : Black part of each circle indicates the percentage of
detected fields to surveyed fields in each municipality.
® : the genus Pratylenchus was found, © : the genus
was not found, but the percentage of detection was
not calcurated because the number of surveyed fields
was scarce.
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Fig. 2 The percentage of detection of the genus Pratylenchus
in orchards.

Notes : see Fig. 1.
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Table 2. The orchards surveyed and the orchards where
the genus Pratylenchus was found.

Dist- Munici- No. of No. of No. of. No. of
. orchards trees
pali-  Orchards orchards detected trees detected
rict ties surveyed (%) surveyed (%)
Abashiri 2 Apple 2 3197 167 126( 75)
Rumoi 1 Apple 47 25(53) 136 69( 51)
Kamika- 5 Apple 10 10(100) 143 114( 80)
wa Grape 1 1(100) 7 1( 14)
Sorachi 8 Apple 104 100{97) 1,001 663( 66)
Grape 2 0( 0) 7 0( 0)
Pear 2 1( 50) 23 17( 74)
Ishikari 2 Apple 2 20(100) 182 148( 81)
Shiri- 3 Apple 23 19( 68) 423 242( 57)
beshi Grape 1 0¢ 0 0 0( 0)
Iburi 1 Apple 1 1{100) 1 1(100)
Hiyama i Apple 1 1(100) M 51( %)
Oshima 2 Apple 8 8(100) 126 118( %)
Peach 1 1(100) 3 3(100)
Total 268 219(82) 2,348 1,553( 66)
Apple 251 216(86) 2,238 1,532( 68)
Grape 14 17 ¥ {1
Pear 2 1( 50 23 17( 74)
Peach 1 1(100) 3 3(100)
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Table 3. Frequency of occurrence of Pratylenchus spp. in the flelds of field frops, vegetables and fodder crops.

" No. of Detected fields of Pratylenchus spp. (%)
District fields : P p P p P.¢c Pp
Pp P.c Pn Pv +P.c +P.n +P.n +P. ¢
surveyed +P.n
Soya 3 3
( 100)
Abashiri 48 35 1 11 1
(73 (2 (23 (2
Nemuro 5 3 1 1 .
( 60) ( 20) ( 20)
Kushiro 8 4 3 1
( 50) ( 38) ( 12)
Tokachi 72 65 6 1
( 90) ( 9 (1
Rumoi 7 3 1 1 1 1
( 44) ( 14) ( 14) (14 ( 14)
Kamikawa 87 51 11 16 6 2 1
( 59) ( 13 ( 18) (-7 ( 2 (1)
Sorachi 69 36 24 3 5 1
( 52) ( 35) ( 4) (7N ( 2
Ishikari 26 13 9 1 1 2
(50 (3¢ ( 4 (9 )
Shiribeshi 24 18 4 2
( 79 (17 ( 8 \
[buri 40 26 10 3 1
( 65) ( 25) ( 8 { 2
Hidaka 46 32 .4 1 6 2 1
{ 70) ( 9 ( 2 ( 13) ( 4 2
Hiyama 21 19 2
{ 90) ( 10)
Oshima 81 76 3 2
( 94) ( 4 { 2
Total 537 384 73 .41 7 21 6 2 3
(71.5) (13.6) (7.6) (1.3) (3.9 (1.1) (0.4) (0.6)

Notes ; P. p : P. penetrans, P. ¢ : P. crenatus, P. n : P. neglectus, P. v : P. vulnus.
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Fig. 3 Distribution of Pratylenchus spp. in the fields of
field crops, vegetables and fodder crops.

Notes : One point usually indicates a location where the
species referred was found. o
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Fig. 4 Distribution of Pratylenchus spp. in apple orchards.

- Notes : One point usually indicates a location. where the.
species referred was found. ' '
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Table 4. Frequency of occurrence of Pratylenchus spp. in apple orchards.

No. of Detected fields of Pratylenchus spp. (%)
District orchards
surveyed Pp Pc Pn Py P. 1 _Hl_),' lc) _HI; ﬁ _HI;vl
Abashiri 14 11 3
( 79 ( 21)
Rumoi 8 5 3
o ( 63) ( 37)
Kamikawa 9 7 2
( 78 ( 22)
Sorachi 57 39 3 1 9 3 1 1
: { 68) { .9 2) ( 16) ( s ( 2) ( 2
Ishikari 10 10
( 100)
Shiribeshi 8 5 1 2
( 63) (12) ( 25
Iburi , I
( 100)
Hiyama o 1 1
’ ( 100)
Oshima 8 7 1
( 88) ( 12)
Total 116 - 85 3 1 19 2 3 2 1
(73.2) (2.6) (0.9 (16.4) (1.7 (2.6) (1.7) (0.9

Notes; P. p : P. penetrans, P. ¢ : P. crenatus, P. n : P. neglectus,
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Table 5. Density of Pratylenchus spp. in the solis collected from rhizosphere of each crop.

(1) P. penetrans

District

PR

Number of nematodes extracted from 50g of wet solis [mean t s. d. (number of fields)|

st

40+ 39(10) |

Sugar beet Potato Pulses ‘ Vegetables Cereals Fodder crops Others
Soya : P A 32 (1) I o, 13 13(2) 1
Abashiri | 45+ 67(18) f 21 (1)} 283%327( 7)i 25+ 11(2) fRu, 1 (1M, 40x 20(2)
: ; PA, 4261442( 3) iR, 33 (D) ‘ "
PK, 17622200 4)iCa 17 (1)} i _
Nemuro : : j E&-T f
: : i 276+320( 2) |
Kushiro | 40% 17( 3) S : T
Tokachi | 49+ 40(21) 1921183 ( 34) :
: : PA, 212+187( 17) |
: 'S, 171+182( 17) | :
Rumoi I (1) P 344 25( 2) | ;
5 A 16 (D
; ; s, 51 (1) : ;
Kamikawa | 17+ 15(7) ! 45+ 58(4) 1  92+100( 5) i  257+580( 9) ! CO 19 (0 iCr, 225 (1)
: : LA, 114£101( 4) §Ca, 514£856( 4) | :
'S, 4 ((1)iTo 23£1(2)] P
: iCe, 173 (1)
‘Cu, 8 (D |
. : w0 (D
Sorachi 0 (1030 (1) 19+14(14);  112£217(13) | iCr, 2284524( 9)
‘ LA, 126£116( 13) | Bd, 4124539( 2) i
s, 2 Dica 68 (1)
‘ 'E, 30+ 5(2) ;
10, 18+ 11(2) |
st 5 (D
L -: {To, 94:+109(5) | |
Ishikari  :3224147(2) | M4£392( 2) | 324 50( 4) | P
: ; PA, 67 ( 1)iCa 107 (1) i
is,621 (Dis, 3 (D
: ; ; Y, 10t 9(2)
Shiribeshi : 50+ 24( 4) i 77+ 28( 6) | 288+212( 3) i 111416l (3)
: i [ A, 360+243( 2) Ca, 165£186(2) |
; ; IS, 144 ( 1) iTu 5 (1) :
Iburi | 30+ 33(2) {145 (1) 136+111(12) |  2384316( 2) | 4 (1}
: : PA, 145£120( 9) iCa 461 (1) ‘
BN i 'S, 109+ 89( 3) {E, 14 (1) : .
Hidaka ! 80+ 63(5) | i 141%168( 6) iCa, T1 ( 1) ! 520+699( 2)
5 : LA, 124£171( 3) | o, 1,014(1) |
‘K, 387 (i ICIHT, - 25(1)
: B 'S, 4t 40( 2) ! ; :
Hiyama | 38+ 4(2) P 220%360( 16) |
‘ ; DA, 286+431( 10)
: : 'S, 1241 96( 6) |
Oshima | 169%168( 4) ; 181156( 7) |  652£569( 19) f 199;&270(18) T Co, 3282264 6) T, .,
: ; 5 [A, 528+405( 6) iCa, ST1EUT(4) | ‘146% 26(3) |
'S, 701665( 12) Cb, 273+117( 3) | ' :
(K805  ( DiE 93 (1)
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Number of nematodes extracted from 50g’ of wét solis |mean + s 4. {number of fields)|

District : : ; ; v ——
. i Sugar beet ! Potato ! Pulses ' Vegetables ! Cereals :  Fodder crops Others
Mean of tol-| 60% 81(70) { 105+111(20) | 2524341(120) |  162+311(52) | - 2404248(9) |  206£321(10) |  1964453(12)

: b DA, 222+269( 70) | Bd, 4124540( 2) | Co, 261:£257( 8) | CI, 3474578( 3) i M, 40+ 20( 2)
1S, 3025441( 44) | Ca, 3602486025) 1Ot 70 (1)} CI+T, LCr. 228+494(10)
'K, 27413000 7) iCb, 273E117(3): - . | 169%173(6)} -
5 iCe, 173 (1)} Re, 1 (D)
:;Cu, 3 : '
'E, 42+ 35(
L0, 18% 11
RO} (1
Pt 324 38(12) !

(

{

(

(

al

iTo, 74% 95
;Tu, 5
W, 30
'Y, 10+ 9

—_—

(2) P crenatus

Number of nematodes extracted from 50g of Wet solis [méan * s d. (ﬁumber of fields)j

District T d - H ; ;
Sugar beet Potato Pulses : Vegetables : Cereals i Fodder crops ! Others
Absshiri | i ‘ iMo15 (1)
Nemuro 67 (1 . .
Kushio | 20% 8(2) | ‘Ru 47 (1)}
Tokachi 463+322( 2) | [ M6%127( 4) | o ’ :
5 ’ A, 96+ 52( 2) 1
(s, 39 (1
: ; - iK 62 (D)L
Kamikawa | 63% 79( 3) : K132 (1) ; ;
Sorachi {64+106(4): 63  (1)i 54+ 52( 9) ! 25%.33( 5) 29+ 14(3)iT. 518 (1)
: : ’ EA, 44+ 25( 5) E 5 (1) ;Co, 26+ 18( 2) :
‘K8 ((DiMe 4 (1o, 3 (1
'S, 88+ 78( 3)iPu 8. (i - 5
: ; ; iSt, 55+ 37(2) |
Ishikari | : P62+ 40( 4)iBd, 411 (1)}
‘ : {A, 86 31( 2)
K10 (1) é
1 : | S 6 (1]
' Tburi L 12+ 10( 6) I
Hidka | 22 4(2) ] : B
Oshima  {1324173(2) | . iCa 167 (1) : :
| Mean of tor-| 84+159(22) | 63 (1) 81+ 77(18) | 10119(7) |  29% 14(3)]  313£376(2) M 15 (1)
al : S [A 65+ 37( 9)iBd 411  (1)iCo 26+ 18(2) T, 58 ( 1)
{K. S3E58( 4)iCa 167 (Dioy ¥ (1) iRw 47T ( ) |
‘ 'S, 132£124( 5)iE 5 (1) : :
ISt 55k 38(2) |
' Me, 4 (1)
Pu 8 (D)
L%, eftroRilan, 2oMRxsrsyLerF HE, BERERCEEDSConT, SEDOIX
2T TH o7, HETAT 72 42 BRI L 2 AR BB - e o0 fg S BB % T

3. EEEYORBMHIZICERL 2 RELHEORE L7 (Table 5)o |
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(3)  P. neglectus

Number of nematodes extracted from 50g of wet solis [mean t s. d. (number of fields)|

District 7 -
i ‘Sugarbeet : Potato i . Pulses i Vegetables Cereals 1 Fodder crops | Others
Abashiri | 37+ 45(8): 23 (1)is 12 (1) : M 4 ()
Nemuro : : ; ‘ : Cl+T,.
; , 17 (1)
Rumoi - {200 (1) : A :
Kamikawa | 36+ 44(8): 14 (1) | 180%152( 3) ! 9t 6(2) ! §
' : C A0 (Dica 50 (1)
K133 (1) iPu 13 1)
. , iPe, 58 (1) E
Sorachi |54 (1) A 13 (D] P
Ishikari : § YA 19 (D! : ,
Shiribeshi 238 (1) : ; | 45+ 42(2) ‘Ra, 102 (1)
’ o § iCo 15 (1) 5 ‘
‘ i : i Who 5 (D)
Touri P H is, 13+ 5( 3) : o
Mean of tot-; 57+ 70(19) i 19+ 6(2) i = 69113( 9) 6+ 6(2) i 45+ 42(2) iCI+T, 724 43( 2)
al ;' A 1274193( 3)ica 5 (Dico 15 (i 1w (DiM 4 (1)
’ E PR 133 ( DiPu 13 (D iwh 75 (1) iRa, 102 . (1)
f iPe, 58 (1) 5 o { '
i is, 13 4( 4! f

(4) P. vuinus

Number of nematodes extracted from 50g of wet solis [mean X s. d. (number of fields)|

District ; ™ ;
- : i Sugar beet i Potato ) Pulses : Vegetables Cereals Fodder crops i Others
Rumoi } 4; . ) E 5 St, - (1 é b :
Hidaka L L s, 70+ 63(6) '
Mean of tot- | : : 'St 70+ 63(6) |
al ' ; :

Notes ; A : Adzuki beans, Bd : Burdock, Ca : Carrot, Cb : Cahbage & Chinese cabbage, Ce : Celery, Cl : Clover, Co : Corn,
Cr : Chrysanthemum, Cu : Cucumber; E : Eggplant, K : Kidney beans, M : Mint, Me : Melon, O : Onion, Ot : Oats, Pe : Peas,
Pu : Pumpkin, R : Japanese radish, Ra : Rape, Ru : Rutabaga, S : Soy beans, St : Strawberry, T : Timothy, To : Tomato, .
Tu : Japanese turnip, W : Watermelon, Wh : Wheat, Y : Yam.

FrRy, YrA4E, X900 EOPEPBOFELHE
VIRINC B o 720 BNCHEREL 2 HERIHE 2 —E L L1
HRBIZ BV THRRADEYMEAEL L ) FERERE L

Table 6. The density of P. penetrans in soils after cultiva-
tion of sugar beet and puises in Otohuke Town.
(Nematodes in soil were extracted by Baermann
funnel on'Nov. 11) :

hEZAh, LERONTHF 7 kBT Ch B2, 20Mho
TEYCRFLERYE L, TTERBLENI LS, #

Crogs Number of nematodes per 50g soil in each field
an

feldmo. |0:@:0:0{0/0 @000 0@ B Ve

Sugarbeet [157 0.0 {6 0 0F 6: 3 20 0;2: 1,0 27 hoRRBLFELROLR, TRODNTHRENS Y

FwEUTY, F4X, T HAEL LRTBOOBE

Pulses | 7463812 | 0 1192} 15:98:258:3231140} 0 i 69} 1 | 19.2
- rEOAEMEE L N2, wn, AHY, X

SROHCHOHCHOHSHOROHOHOH R

Riz* s COMBEIRL, F/70EFERTEL AT
EERL, ERPYIEF S ERMBOY 1 ¥ 2 TOWRE

. Notes ;S : Soy beans, A : Adzuki beans, K : Kidpey beans.

WRIETEEBIZOWTIRiE- 20 L v, LT oMM
DVRBH LRI,

@QF ¥ %7 Lty F 2y (P. penetrans) (Table 5-(1))
LA, MwEOOd, su—oN, TRy, P,

REFEHELTY S, —F, 7741 HOFEIIEX
FAHETCREIRE LRV EREZ 2V, LEOHKRKEIC
BUATERBRERNL L, BRARKIIH TS50
FHELEVIENTEDOOLATHS O 37 BHC
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BEL I ORRBRTIR, Fo44 (F/ 12, B
BiE) ~oFERRL %, EREEHSAT, 1008
HEFROTBEPORBEFERIMBOTH 7 0—% (&
JEH) CREEMNOPIFBIIWmMLIDIZERT, 7
4 TIRHR2%ITTEHEEIET LA (UHE, REH).
o, FiIffPBILESE 290, —HEF 44, il
FUEv AP LA TOFEYRELALEZ 5,
MHFEETRELCO LV OFEEOHMREIFHETS
B, T ABEEROBE L A BB 2K
WZ EAIRENT (Table 6)o LLEW KD, FEHAH
BOTLWABRIIHLT, Fory 4 dtilnTEs
MEPDOF TEERTICAEDLIEN L E X 5,

@/7aF)rrH Lt F 2y (P crenatus) (Table
5-(2) I AEBIBOL R RS VA, TKY, =¥
U, FEY-BEREL CTREBOBVWEINSE S R,
72, YA, FUHABTLRLBE VG - 72,
NCEBLAEEY —CL LASKRBRTIR, =v T,
YA ZTOEERREL, CROBBITLZEFLEDS
nWize =K, Fv¥#4 (R 5—R) CiHEm, &
e b A vEHTH -2, LhL, ZTORR
DEBREFEEIEL» o 2700, RIEP OB BEKICT
&Y, TYH A OnTHRBBIINT L EEOERE
PUELEIZLGRE,

@uFATH Lt F 27 (P neglectus) (Table 5-(3))
LA (TAE, ALFY, L Fw), asE, F
SR, TyHA RO TEENBVEGDIIS - 700
BIICER LSRR TR (= Fy, 7X%, ¥
AX), 70—0%, FOEATY, FxH4E, Fa9),
ANEFx, 70Uy~ L ECHBENRIFCHT, T
YHA (VFY o T) TREHEFPLLRREBOON
A2 ROV TRISE R ET 5,
HMB FREOWELEION, roEBOTKEZTE
WAREBREL CCREME LY ¥ “HRUEREZE),
W I EDICELTRBRY L2 TIRE L AW L E R %R
BHLEEHECHABRER, LB R A ERBRGR
EFRTHERRBRICE BRBOEEERT S,

I, MERARIVHELOFEL S TEVE—
FRdt (TiHERERRGRBRERE), &EM
K OiEmybiEmERiE), KERNE: (o
REXRRBBANBE), o«BHAAEL GThgg
RBSR), FRERK (TILRBERBREE), =B

K (B RBERBSHURE) LLALOHELRT

AEOEMIC Y7 ) T & TH 7 TR AR
DAEBE (BULRBERBHHICH) it 01 i 1L
K GRhRBERBSRHERE), *2EKREC IHD
FWRRV R BE SRS AL R 5 —O&HIE
sHLEHL LT,
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Species and Distribution of the Root-lesion Nematodes
Pratylenchus spp. (Nematoda : Tylenchida) Found

from the Cultivated Fields in Hokkaido, Japan
2. Geographical Distribution and Densities in the Soil

at Harvest Time of Crops.

Eiiti. YAMADA® and Shigeyoshi TAKAKURA™

Summary

The detection rate of the genus Pratylenchus in the field crops, vegetables and fodder crops was 57%, and the rate was
extremely high in Oshima and Hiyama districts.

As for the species, the detection rate of P. penetrans was highest, and the species was distributed most widely in Oshi-
ma, Hiyama and Tokachi districts. P.crenatus was second to P. pemetrans, and the detection rate was high in Kushiro,
Sorachi, Ishikari and Iburi districts. P. neglectus was distributed rather widely in Abashiri, Kamikawa, Shiribeshi and
Nemuro districts. P. vulnus was found only in few strawberry fields. '

In apple orchards, the detection rate of P. penetrans was highest, and P. vulnus was found in various localities. P. loosi
was detected extremely rarely and in the separate localities. P. cematus was found only in two municipalities. The para-
sitism of the above-mentioned four species to roots of the stocks (M. prunifolia, M. sieboldii) of apple trees was confirmed
by one of the authors. P. neglectus was found only from one orchard of apple trees. P. penetrans was detected from pear
and peach orchards. Few specimens of Pratylenchus sp. were obtained from a grape orchard, but the specific name was
not confirmed.

The nematode densities were examined in solis of field crops, vegetables and fodder crops. The density of P. penetrans

‘was high in the fields of pulses, corn, clover, burdock, carrot, cabbage, potato and chrysanthemum. The density of P. cre-

natus was also high in the fields of burdock, carrot, timothy and pulses. The moderate density of P. neglectus was

observed in the fields of pulses, wheat, radish and sugar beet.

* Hokkaido Central Agricultural Experiment Station (Present ; Hokkaido Plant Protection Office, Naganuma, Hokkaido, 069-13
Japan).

** Hokkaido Prefectural Kitami Agricultural Experiment Station (Present ; Nihon Nohyaku Co., Ltd., Sapporo Branch, Sapporo, Hok-
kaido, 060 Japan).




