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Table 1. Plants and nematode population in the fields where the potato cyst nematode was first discovered
at Makkari, Hokkaido, Japan, in 1972.

Fields Plot Crop Growth of potato Nemato_de

No. plants population
Field 1 Potato(Potato)** Poor, Leaves yellowish 294
the nematode 2 Potato(Potato) Slightly poor, do 670
first discover- 3 Potato(Sugr beet) Good 14
ed 4 Sugar beet(Potato) 12
Adjacent 5 Potato(Sugar beet) Moderate 246
fields 6 Adzuki bean(Potato) 22
7 Oat(Adzuki bean) 2

Examined at 17th July, 1972.

*No. of cysts per 50g dry soil.

**Crop of the previous year in parenthesis.
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Table 2. Occurrence of the potato cyst nematode in nearby potato fields at Makkari and its vicinity.

Locality Name of place Preceding Growth of Nem?tode populatien*
property located crop potato plants Gravid Empty

Makkari Miharashi Sugar beet Good 0 0

Midorioka Potato Good 8 4

Yashiro Potato Good 2 18

[zumi Potato Good 0 4

Kyoumei Adzuki bean Good 0 10

Hikari Sugar beet Good 0 0

Rusuttsu Chiraibetsu Sugar beet Good 0 22

Kita 4 sen Potato Poor, Leaves 264 0

yellowish
Mitoyo Sugar beet Moderate 4 22
Mitoyo Sugar beet Moderate 0 0

Examined at 17th July, 1972.

B2E A HAELRPELF2AID
BEDH

92 TR v HAEVA Y F 2 70OFH
EVNFER SN TLER, ILEERBEES L UEILT
R BRI IEORREE ORI % 2 THRE
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RARATIR S, BEBEAS, BETERAZFOWN
W BEERZEERL, ERNRKBIILY v H A4
TV A D VF a7 DER DRESARI EIRE
LT &/, 198FEBRBEEDORES MR
Table 3O EBLTH 3,

ATz Tl HiR RYRORERIIC DO -
i3,

1, BEZTEN

19724 8 H 1~ 4 HIZHEY, HFHENOFRKE
R EEMRZ I L D RELBERIL, EFNT
33BEH4TE (13.9%), WHHFE N TI24FE h255
(7.7%) DY % 77 4 TEBIRROFREELTHD S
nic®, ZOERICERL:TERZOER R Z
NNz 3 &, AT ORERMIZ313.8ha (7 A
R R, BMEZR L 2PHERD13.4%), BF

*No. of cysts per 50g dry soil.

#A$1360.9ha (Fl4.4%) Lo 72, ZORKEEH
EDW O TREBEFEEDOHERE S L 23R8
D, BIECHIR DAAHCREERET, =& 28T, FUERAT,
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3. BEERITEN
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BEBTI v A4 LA MY F 27 OFRELER
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BB, BIRT E DRTAIE 0, & 5121981
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Table 3. Annual increase in acreage of infested fields by the potato cyst nematode.

County Locality 1972-79 1980 1981 1982 1983 1984 1985 ’Eﬁ;?l
Shiribeshi Makkari 1,106 74 75 75 105 58 105 1,598
Rusuttsu 672 76 99 47 58 71 61 1,044

Niseko 113 25 33 57 55 42 14 339

Kutchan 8 11 23 32 45 13 11 143

Kimobetsu 8 1 5 1 6 5 17 43

Kyougoku 61 17 14 7 58 2 1 160

total 1,968 204 209 219 327 191 209 3,327

Abashiri Shari 122 9 25 36 107 55 131 485
Kiyosato 39 37 41 30 35 9 30 221

Koshimizu 3 4 0 7 22 7 7 50

B total 164 50 66 73 164 71 168 756
Iburi Toyoura - 46 44 15 11 0 0 116
Tohya - 1 58 4 10 0 0 73

total - 47 102 19 21 0 0 189

Grand total 2,132 301 377 311 512 262 377 4,272

Data from Agricultural Div., Hokkaido Pref. Office.

Table 4. Increase in the infestation by the potato cyst nematode within a decade since the first occurrence
at Makkari and Rusuttsu, Hokkaido.

Acreage

9% of acreage

9% of farmers who own

Locality Year infested infested to total Eactor of a nematode-infested
. increase .
(ha) upland farming field
Makkari 1972 313.8 13.4 1.0 41.2
1979 1,106.8 49.2 3.5 78.4
1981 1,255.0 58.6 4.0 88.3
Rusuttsu 1972 60.9 4.4 1.0 18.4
1979 672.0 51.4 10.0 79.4
1981 807.2 57.2 13.3 84.8

Data from Minami Youtei Agricultural Extention Service.
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REBERIZKE L, IBITERF, LLSEELLARL
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(14—18um, n= 7), #§12.1gm(9 —14um, n=
7)) OFEEMAR, BFEOR &8.6um(6 —12um,
n=7), /L& {5 % “vulval bodies” #&F9 T
WR2ZeMNbHD, ILFIOMEIZEM» 562.0
um (45—110um, n=6), 1MERHY D EIEK
179+33.4 (121—285) (Fig.1, E),

HEp R GRZEE£110)

& £1,084+£41.7um (950—1,239), a {B
35 (30—40), b {#5.6 (4.6—6.2), c {H
153 (123—173), H#HE25.0+0.5um (24—26),
HE B ERE O3 08 ETER % 46.610.6pm
(5.6-8.4), WEH I £ 328.4+2.2uym
(24—35), BlRiz£&8.8+1.2um(7—12), &
£7.3+£0.8um (6 —9),

IFHIE <, KB THRLICIMBALETCESE D L
WaLCEERT, HlEE4E, FHEBETIHME 2E
BP0, BRIz 2L, 6 —70BRSH
%, BHERIIREET S, Ashid X <FEL, A
WETERE b0, FREIBHEMLOER, TEMI
W3 < L, IR LA SEL s, Bl L
32 (Fig.2, A—C),

w

2EshH (BRE(E%19)

% F442+10.0um (405—470), a (B
23 (21—26), b {83.0 (2.6—3.7), c f&
9.5(8.2—10.2), AO&E21.1+0.5um (20—23),
HESRERRB OB O gr & Bk 55.440.5um

(3.3—6.5), BR46.3+1.5um (41—53), ED
BHIL O K £23.4+1.5um (18—28), caudal
ratio A 3.6x0.2 (2.9—4.2), caudal ratio B
9.5+0.6 (7.7—11.6),

IR TREIFIZ &35, flfRiE 4 &, SRR
THEIZ KPR D BE I £ 2 < 4 BR (%
D|ETREHE RSO THAOSBRE LK
pin 2 ZZETIET ), BB IIEEL, K

AL/ 2BBR P U 5, OFHIRVEIERE D, A
FIIHRLOER, REOERKI9—26, LI
B 2fIfi% Y (Fig. 2,

D—F),

Fig. 2. Male and second-stage larva of
Globodera rostochiensis.
A—C. Male : A. Anterior portion, B,

Head, C. Tail,
Second-stage larva : D, Anterior
portion, E, Head, F, Tail

D—F.
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Fig. 1 Photomicrographs of cysts and female of Globodera rostochiensis.
A. Cysts, B. Rugose layer from posterior portion of cyst, C. Punctation of cyst wall, D. Fenestra-anal area
of cyst, E. Do of yellow female.
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(Fig. 1, A—D),
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Sy HALEVR MY F 2T DOEREL RT3 7

TREGAOHENE VD, H. pallida TxEHE»
IJV—LBBTHB L, 2HSHROOE QX
23um), OHEEROBIIAIEIE 5 S BEIHTS
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Fig. 3. The criteria of infestation of
potato roots by Globodera rosto-
chiensis cysts.

0 :null

1 : slight

2  medium

3 ! severe

4 I very severe

Cyst index =

S(Ratings % no. of infested plants involved)
atings X no. of infested plants involve “100

Total no. of plants examined x ¢
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Table 5. First appearance of wilting symptom of potato “Benimaru” in the highly nematode infesting
fields.
Year

1973 1974 1975 1976 1977 1978 1979 1980 1981
Early July O
Middle Jyly O O O O
Late July O O O
Early August O




10 LB REARBRE

1973~1981FE DM, BEERAFLENFELH
ROBRREEKEORZZEH TS v 1€ TH
R, VA PRHOREBREERL I, F0H
&, MEARI310a 27z D N-10.5, P,0,-27.0, K,O
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Table 6. Preplant nematode population and potato growth and yields.

o Nematqde” Wt. of No. of Tuber 9% of tuber Startch
Varieties population a plant tubers wt. per ° content
level root(g) per plant  plant(g) wt. (%)
Benimaru Highly infeted® 19 8 483 32 14.1
(Susceptible) a half 27 9 578 38 14.4
a tenth 29 14 1,040 68 15.7
a hundredth 23 15 1,473 97 16.0
Uninfested 24 19 1,523 100 16.9
Nourin Highly infested® 15 738 58 14.1
No.l a half 19 798 63 15.3
(Susceptible) a tenth 30 1,069 84 15.8
a hundredth 15 10 1,280 101 17.6
Uninfested 12 10 1,273 100 16.0
Ehud Highly infested?® 13 728 62
(Resistant) a half 12 997 85
a tenth 15 1,134 97
a hundredth 11 953 81
Uninfested 11 1,172 100
Tunika Highly infested® 35 11 774 47 15.1
(Resistant) a half 26 12 979 59 15.8
a tenth 30 14 1,173 71 17.6
a hundredth 19 14 1,509 91 17.5
Uninfested 26 20 1,658 100 18.0

Year examined, Benimaru: 1975-’77, Norin No. 1: 1977, Ehud: 1975, Tunika: 1976-'77.
1) Low population level was prepared by dilution of highly infested soil.
2) Nematode population (eggs per g dry soil) of highly infested plots are 160(1975), 265(1976), 387(1977).
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Fig. 4. Therelation between the preplant population levels of potato cyst nematode
and the yields of potatoes (Microplot tests) .

A : Linear equations B : Seinhorst’s curve
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Fig. 5. The relation between the pre-
plant population levels of potato
cyst namatode and the yields of
potatoes (Fields tests)

A ! Linear equations

B : Seinhorst’s curve
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Table 7. Preplant population levels and number of nematodes infesting roots.

Nematode population

Nematode" Nematodes® Cyst®
Variety population At At . infested index
level preplant harvest Multiplication per plant
Benimaru Highly infested® 340 926 2.7 18,987 95.0
a half 165 864 5.2 17,470 82.5
a tenth 34 869 25.6 9,479 57.5
a hundredth 4 304 76.0 1,405 32.5
Unifested 0 36 95 12.5
Norin Highly infested® 592 507 0.9 19,582 87.5
No.l a half 284 415 1.5 20,944 62.5
a tenth 51 498 9.8 17,644 50.0
a hundredth 6 389 64.8 2,801 25.0
Unifested 0 24 253 12.5
Ehud Highly infested? 156 40 0.3 676 0
a half 117 14 0.1 250 0
a tenth 31 4 0.1 0 0
a hundredth 2 4 2.0 0 0
Uninfested 0 3 0 0
Tunika  Highly infested? 429 33 0.08 13,689 0
a half 196 10 0.05 6,770 0
a tenth 39 3 0.08 1,781 0
a hundredth 5 1 0.02 191 0
Unintested 0 0 124 0

Year examined, Benimaru: 1975-'77, Norin No. 1: 1977, Ehud: 1975, Tunika: 1976-'77.

1) See footnote 1) of Table 6.

2) Nematode population (eggs per g dry soil) of highly infested plots are 160(1975), 265(1976), 387(1977).

3) Examined at Middle to Late July.
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D Microplot tests at Makkari V. during 1975-1977.
Susceptible variey ‘Benimaru’
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Fig. 6. The relation between the pre-
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multiplication rates of the

potato cyst nematode.
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Seasonal fluctuations of the potato cyst nematode on the susceptible varieties
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Comparison of the growth of potato plants between the severely infested

and uninfested fields by potato cyst nematode
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Table 8. Precipitation, nematode population in soil or plant, and potato yields.

Precipitation Potato yields
Nematode (mm) 2nd stage larvae (Kg/plant)
population
Year betore
planting From May Soil Severely Uninfested
(eggs/g to July (100g Root(Plant)
dry soil) June wet soil) infested soil soil
1974  126-234 191 34 1,373 19,285 0.7 1.2
1975 150-200 81 197 995 13,650 0.9 2.9
(X 10%)
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D 3XOFIRBEEIX76% (R24%) &7 -7z, soil where nonhost crops were
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HZODDIEFFEIRCY v 4 ® 52T 22 8% 0 vation of susceptible potato
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BIEHRICAKELE=ER WL TH B (Fig. 16), (D—®, indicate number of years for

which susceptible potatoes were cultivated
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