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Effects of nematicides to potato cyst nematode,
Globodera rostochiensis(Woll.)Mulvey & Stone, 1973
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Table 1. List of nematicides tested.

Trade name Common name

Nemachlopen J'dichloropropene 27%
Lchloropicrin 49%

Telon 11 dichloropropene 92%

Di-trapex {dichloropropene 40%

methyl isothiocyanate 20%

D-D dichloropropene 55%
{dichloropropane 45%
EDB ethylen dibromide 30%
S-2522 organophosphorous 10%
PD-223 " 5%
CG-223 " 10%
PD-576 n 5%
Nemacur fenamiphos 10%
Kayaphos propaphous 5%
Padan cartap 2%

Terracur P fensulfothion 2%

Mocap ethoprophos 5%

AC-475 organophosphorous 5%
FMC-35001 dibutylaminosulfenyl carbofuran 5%
Vydate oxamyl 1%

Diazinon diazinon 5%
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Table 2. Effects of fumigants on the density of nematodes and the growth of susceptible

potato “Benimaru”.

1).Spring application(Apr. 30 ’73)

2).Autumn application(Sep. 26 *73)

Nematodes Potatoes Nematodes Potatoes
Viable Cyst * Tuber Phyto- Viable Cyst * Phyto-
eggs/g index wt. toxicity eggs/g index Tuber toxicity
Treat- Dose of dry (Kg/10a)  (Growth of dry wit. (Growth
ment (¢/10a) soil of early soil (Kg/10a)  of early
After in Jnly) After in July)
harvest harvest
(Sep. 21) (Aug 1) (Qct. 3) (July. 18)
30 835 53.4 2,432 + 196 58.3 1,911
D-D 60 654 30.0 2,028 + 318 35.8 2,833
90 486 24.2 1,958 + 248 39.2 1,525 +
30 296 45.2 1,870 + 426 61.7 2,292
EDB 60 492 28.2 1,101 + 236 37.6 1,930 +
90 285 16.1 460 + 262 39.2 1,920 + B
Untreated 255 93.3 1,245 216 88.3 1,000
*Cyst index= Total(Ratings of no.of infested plants involved) % 100

Rating, 0 : No infestation
1 : Light infestation
2 . Medium infestation
3 ! Heavy infestation
4 . Very heavy infestation
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Table 3. Effects of fumigants on the density of nematodes and on the growth of major crops

at two treating time in autumn.

Nematodes Crops
Treatment No. of viable eggs No. of Cyst Growth Sugar
y .
per g of dry soil larvae index of Yield or
Crop plants (Kg/10a) Starch
Treat- Before After After/ Per 25 (em)
Fumi- ) cm
. ing treatment  harvest Before & of (July  (July (%) content
gan . s » i
time  (Sep.30'75) (0ct376) (%) et e 2D 27) (%)
leaf
Iength root wt.
D-D Sep. 30 172 56 32 22 - 57.7 5326 ( 80)  17.6
Sugar Oct. 24 230 52 23 54 - 58.0 6136 ( 92)  17.6
bect L Sep.30 152 63 41 8 -~ 59.1 6315 (95) 17.8
trapex  Qct. 24 148 61 41 31 - 58.9 5794 ( 87)  17.9
gg“e“' - 166 152 92 556 - 58.6 6681 (100)  17.4
stem rain wt
length g ’
D-D Sep. 30 214 20 9 15 - 60.4 259 { 89) -
Azuki Oct. 24 232 44 19 47 - 59.8 266 ( 91) -
bean L Sep.30 156 a 2% 19 - 8.8 270 (92) -
trapex  Qct. 24 206 37 18 34 - 55.4 268 ( 92) -
g;”ea" - 200 119 60 696 - 52.1 292 (100) -
calm 0wt
length grain wt.
D-D Sep. 30 148 28 19 19 - 106.4 182 (106) -
Wheat Oct. 24 154 57 37 56 - 106.1 208 (121) -
Di- Sep. 30 216 39 18 17 - 109.0 192 (112) -
trapex  Qct. 24 164 79 48 40 - 107.2 211 (123) -
E‘;”ea“ - 222 156 70 468 - 106.4 172 (100) -
T;E;h tuber wt.
Potato  p_p Sep. 30 214 488 228 ©? 3.7 59.9 3982 (337)  19.9
Oct. 24 232 612 264 46 46.7 59.1 3657 (309) 19.3
“Beni- . Sep. 30 156 315 202 24 29.2 62.4 4016 (340)  19.1
maru” trapex (.24 206 421 204 18 29.2 59.8 3993 (338)  18.1
E&‘“ea" - 200 658 329 666 97.5 40.3 1182 (100)  18.2
Dose, D-D: 60 £/10a, Di-trapex 30 #/10a.
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Table 4. Viable eggs in cysts examined in
May of next year after treatment.

. Treating Hatching* Unstained**
Fumigant time ratio(%)  ratio(%)
Sep. 30 6.6 24 .4
D-D
Oct. 24 5.9 41.3
. Sep. 30 13.9 16.9
Di-trapex
Oct. 24 6.7 34.6
Untreated - 59.3 90.4

* Examined hatching larvae in potato root
diffusate during 30 days at 25¢C.

** Stained in Acridine orange* solution
(x25,000) for 48 hrs at 25°C. Decided
unstained eggs will be alive.
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Table 5. Effects of twice treatment of fumigants on the density of nematodes and on the growth

of crops.
Treatment Viable iagtc}]_ Potato Sugar beet
€8BS r4tio Larvae Nemato Cyst Viable Tuber Star- Viable Root  Sugar
before 5t 25g of des per index eggs wt. ch eggs wt. cont-
Dose Troated treat- ?rllznt- wet plant  (July after  (Ke/ (%) after  (Kg/ ent
Funigant(8/108) time ment (%) soil (June 19) harvest  10a) harvest  10a) (%)
(Sep. (May 31) (Sep. (Sep.
30)  18) 27) 27)
D-D 60 Sep. 30 512 14.0 145 10,891 55.8 527 3,779 13.6 45 4,590 17.4
30 Sep. 30 449 15.3 43 2,546 25.8 220 4,569 13.6 4 4,331 17.1
{ +0ct. 14
60 Sep. 30 514 3.8 43 1,690 26.7 223 4,645 13.2 49 3,826 17.1
{ +0ct. 14
Di- 30 Sep. 30 496 1.1 96 5,033 29.2 359 3,570 13.8 47 5,139 17.9
trapex 15 Sep. 30 465 2.1 57 2,277 25.0 211 4,411 13.2 55 5,294 17.3
{ +0ct. 14
30 Sep. 30 457 2.4 57 3,966 22.5 241 4,499 12.8 16 4,640 17.0
{ +0ct. 14
Untreated — — 511 55.1 189 67,569 92.5 197 1,629 12.9 119 5,385 16.3
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Table 6. Effects of granule nematicides on the density of nematodes and the growth of potatoes.
1).Comparison of furrow and overall treatment.

Nematodes Potatoes
Viable eggs per Larvae Cyst Nemato- Stem  Tuber  Star- Phyto
g of dry soil per 25 index des per leng-  wt. ch toxi-
g of plant th content  city
Before  After wet so-  (July {em)  (Ke/ (%) (growth
treated  harvest il 27} (June (July 10a) of early
Treatment Dose (May. (Oct. (June 22) 27) in July)
(Kg/10a) 10) 5) 24)
Vydate(1%), Furrow 15 196 374 567 36.9 991 49.9 2,875 17.5
30 212 360 333 35.0 3,407 47.8 2,753 17.5 +
Overall * 15 174 315 1,102 45.0 9,174 52.1 3,090 17.6
30 224 249 1,130 22.7 4,169 52.3 3,529 17.6
Diazinon, Furrow 20 142 353 163 60.2 11,150 33.0 2,228 16.8 +
0
(5%) 40 184 484 525 52.7 3,017 46.0 2,452 17.6 +
Overall* 20 190 293 487 44.3 23,808 61.1 2,860 17.0
40 172 255 465 30.3 3,200 49.8 2,697 16.3
60 160 208 188 28.7 4,140 52.5 3,481 16.7 +
Untreated - 236 495 707 77.7 26,431 47.6 2,123 17.2

* Spread on the soil surface and incorporate into the soil by rotavator to about 25 cm depth.
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Table 6—2). Comparison of planting period and sprouting period treatment of Vydate(1% )granule.

1974 1975
Vil oste pes Tuber  Jisble esge pes
Cyst weight Cyst weight
Before  After index (Kg/ Before  After index (Ke/
Treatment Dose planting harvest 10a) planting hervest 10a)
(Kg/10a) (Mayl0) (Oct8) (July23) (Mayl) (Sep.23) (July24)
Planting 15 244 348 44.2 2,345 - - - -
period 30 256 284 29.3 2,844 286 480 45.0 3,513
" Sprouting 15 152 258 36.7 2,635 — - - —
period 30 190 156 21.8 3,138 366 374 75.0 3,495
Planting 15 — — - — 194 259 44.2 3,779
+ Sprouting +15
Untreated - 226 230 92.5 1,724 292 512 89.2 2,630
Treating date . Planting period, May 10 74, May 5 '75.
Sprouting period, June 6 ’74, June 3 '75.
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Fig 1. Comparison of the fluctuations of
nematodes between Vydate treated and un-
treated plot.
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Table 7. Effects of other nematicides tested in this experiment.

Nematodes Potatoes
Viable eggs per Tuber Phyto-
g of dry soil
Cyst Weight toxicity
Y Treatment Dose index (Kg/ (Growth
ear reatmen ( / 10a) Before After glO ) ow
&) of early
treated harvest in July)
1973 Namachlopen Serine 304 - 977 65.0 2,083
$-2522(10%) Overall 30 kg — 406 59.2 1,890
PD-223(5%) Overall 30 kg - 111 17.1 2,228
PD-576(5%) Overall 30 kg - 157 12.5 2,587
Nemacur{(10% ) Overall 5 kg — 252 30.6 2,686
Vydate(1%) Overall 30 kg — 145 20.0 2,034
Untreated - - 255 95.0 1,079
1974 CG-223(10%) Overall 15 kg 254 232 33.3 1,623 +
Vydate(1%) Overall 30 kg 256 284 29.2 2,844
Untreated - 226 230 92.5 1,724
1975 Kayaphos(5% ) Overall 30 kg 216 404 72.5 3,567
Terracur P(2%) Overall 60 kg 284 209 58.3 3,968
Padan(2%) Overall 100 kg 246 574 86.7 2,994
Vydate(1%) Overall 30 kg 254 273 50.5 3,363
Untreated - 214 437 97.5 2,081
1978 Telon II(92%) Autumn 30 ¢ 612 567 45.0 3,311
injection
Mocap(5% ) Overall 20 kg 276 64 15.8 3,292
AC-475(5%) Overall 9 kg 257 257 42.5 3,250
FMC-35001(5%) Overall 24 kg 431 263 40.0 3,428
Vydate (1% ) Overall 30 kg 336 159 31.7 3,300
Untreated - 339 197 92.5 1,629
B Aigssy, L L, EHOEFRICIIEE
AN =

WA (CAZERD) DR, EEED TS
2 R LR 1 [FER: TR N
EAU L DB 2L LB L TR o) 2 Kk
BEUL R RO LIERT 5 Lo TEEN &

FHETIEEHVLCRBAEBICIRONG, 207
SHALHEIZ BT 2B & | Tz R OEWE
& (T i & B ORE% O "D ORE A T EE
Thbd, Z0) LEHABEIEEE TR LA
ZERESYHDP EN LD EELET LI LH



FEETREABEER F 42 5 (1979) 75

%<, MHIMED ERE L 5T b,

—F, BEIOEIC OV THOBE L F\ 186l
WooF e, EHEBEE L T3P TERRIKC
LAY, Kestddviarzbl TEET
540 EHEPOIRD LIRS AR AL 2248 Bz 1
BT 2uhWrBEREHNSLLOLHE, L
etio TEREDOWE, EREECL-> T3RiEs
5VIIEHFEEPHIEFICABO TELLNL S
%,

SAA O FBRIBEERY & H X E 2OV T Bl
Z{fFbLbNTvED-DiiAl: EDB Al &L D&
FAEHE C{KIR (10~15°C) TLRIEHE A,
LBz B¢ EDBMANIID-DuiAlic L T
MRIE N BEHEADIBAENEL 20
BhrgbsizhEBbns,

BB IS BT B MR L (1973~ 19774 F )
15cm 710H E4113 .6°C, Mr4gll.2°C, [/ TF49
8CTH B, Hiko & 512 D-DiAl, Di-trapex
HEIE Z OIS BT AR L 2R R D
Zi3 v, LaL, I0HTFaUBENOLE TRy
2REDYE S E NV I L BEENBRAN
HLNTEL X LI0ARE : TICABT 52 & h
PVEEEZHSNA,

AR EORTEY T SR [ HiAnL
BB IE VL L 2 ST L BRE
BIEC 22 8h %0, Lk TRIEKRRD
FCRBEE &R HERET 5 2202 I3 ThAVLER %
i Ly 2 BMTT 56 2 L3R ITIES EEW %
BET LU ETHL, L L, DDMlAE
L UD-D % HT 5 ERIIMSEHI-FREET 5 -0
EFIZZFEEURBERIIT LT, TAENR
FARE L URIHALEE OBAE, £ T >Eantshn
BEUEHRK, RN ERS S CRBINEIE, 7 o—
HNEOEBEHELL ETHEY , 2NN i3
STLLEEFELL TAT 230 5 TIHES &

CREIZ7T 72 bZ2 bbb, —HENICIIHE
FEERFERICT S 250D TEYDOIESIC
Eo TREBREEB 2 U2 20IcT 5% L
NDEBEVLETH D,

KWHOERBEICOWT  Vydate Wi A3 £ 3
B &) EELSRICBITL TREICHE ST
L, F2HBAMICY > THBEERIZL) B
DIRIZIRIL S FLH EERICRBAT L T i iz
LESNERnERICLMRELFRT EEN T
%,

FER (1978) IBRBAAMOM SR T2 ZE
L, Vydate K1AliZ s 2 F BN BIE % <,
G L 72 DA EIH L L BEL T
5%, AMEDOPITIZHEE L 2HKED B 23k
FEEYRIEHFICLE L 2B S0OME /S TR
AT WL LA RIS O AR AE DI3E
L oL LHEND LLIREWEICE- T
RIS 2 b Sl L 2 gh Bz R 47 72
HTHDH,

LaL, #FWE (Fig 1) kR, tEhoy
HEEL 6 A LaizEes 6 AT AL N
KERLEIIZE, FrZL22bLTEER
BOBLADLCHBLTYWLZ Ep LA TRIC
BIEBITL L EAMARBRNEALIET 2% L
»HBHLHERENS,

¥ 72, Vydate Kifli3 A MA & < (25°CTK
1008 L0258 ) KICHEIT TIEREICET S 2ot
BARGHIRICHET L e EZ L5, 1975
FRBOUTF RMAE O RNEDE - 72013 FRHT %
DEKEVFLC S CEUBRREN B LA o2 2
ENIEKEEZ s b, (Table 8)

Diazinon ki &3 KIEMIZ KV At, BRAE A LB
B dic 2 iz £ 2R, » B VvI3ERIo
EREMICL ARV EREEZLNE, 2/
OIEEFKA TIZRAMOBE~DBE D7 ( JR

Table 8. Soil temperature and rainfall during treatment.

May June
E M L  E M L
1974 Average soil temp. {5 cm) C 8.5 12.8 12.8 14.2 16.9 16.5
Total rainfall mm 20 19 47 61 31 23
1975 Average soil temp. {5 cm) C 10.8 10.9 13.5 15.6 16.9 17.6
Total rainfall mm 34 13 0 4 19 11
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Fig 2. Relation between Cyst index and the yields of potatoes in fumigants treated plots.(1976)
Density of nematodes before treatment: 156-232 per g of dry soil
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Fig 3. Relation between Cyst index and the yields of potatoes in fumigants treated plots.(1977)

Density of nematodes before treatment:449-514 per g of dry soil.
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Fig 4. Relation between Cyst index and the yields of potatoes in granule nematicides treated

plots.

Density of nematodes before treatment: 142-236 per g of dry soil.
(O : Tuber wt. of potatoes/10a, @ : Reproduction rate)
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Effects of Nematicides to Potato Cyst Nematode,
Globodera rostochiensis (Woll.) Mulvey & Stone, 1973.

Shigeyoshi TAKAKURA*, Eiiti YAMADA®,
Kenji UENO* and Tomochika KON**

Summary

Several Nematicides were tested on heavily infested volcanic ash soil in Makkari a village situated in
southern central part of Hokkaido.

Fumigants : In spring application, both D-D and EDB controlled nematodes in proportion to the
dosage, but the sprout and growth of potato plants were delayed by the phytotoxicity and the yields
decreased with the increase in the dosage. We conclude that the spring application is not practical in
Hokkaido. The autumn application (from September to Octber) of 60 liter/10a of D-D and 30 liter/10a
of Di-trapex were found effective with no observable phytotoxicity to potato. Therefore the autumn
application is adaptable in Hokkaido. The density of nematodes were very low in those plots where
non-host crops were cultivated. On the contraly, the density in potato plots at harvest time were
sometimes higher than those of untreated plots. Consequently, the fumigants should be used in
combination with non-host crops. Two applications at one half dose were more effective than one
application at regular does. The density of nematodes at harvest time in the plots where non-host
crops were cultivated was less than 10% of the density at planting time.

Granule nematicides : Overall treatment of 30kg/10a of Vydate (1%) 30-40kg/10a of Diazinon (5%)
and furrow treatment of 15kg/10a of Vydate at planting time of potato effectively controlled nema-
todes. The number of viable eggs in the soil after harvest were smaller than that of untreated plot.
The growth and yield of a susceptible potato “Benimaru” greatly improved. Among other nematicides
tested, overall treatment of 30kg/10a of PD-576 (5%), 20kg/10a of Mocap (5%), 30kg/10a of PD-223
(56%) and 5kg/10a of Nemacur were also found effective.

The method and time of application fumigants, as well as the dependence of reaction mechanism on
application procedure of granules are discussed.

* Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069-13, Japan.
" Hokkaido Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099-14, Japan.





