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Abstract Bonsai is one of the major forestry products and thus, bonsai farmers increasingly desire to boost
its export to generate more revenue. However, there is a critical need to eliminate the quarantine pests
associated with bonsai, including plant-parasitic nematodes. Therefore, we aimed at developing control strategies
suitable for elimination of plant parasitic nematodes in export bonsai. For the control of endoparasitic
nematodes, the pine wood nematode (PWN), Bursaphelenchus xylophilus was experimented on 6 year old-
Pinus densiflora bonsai. Nematode infected bonsai were socked in four nematicides (fosthiazate, abamectin,
imicyafos and emamectin benzoate) and one fungicide (tebuconazole). Fosthiazate exhibited the highest
nematicidal effect against PWN. Root-knot nematode, Meloidogyne incognita was 100% controlled by socking
the soil for 12 hours in 4,000 ppm abamectin, fosthiazate and imicyafos suspensions. Additionally, Fosthiazate
and other chemicals (sodium dichloroisocyanurate, sodium hypochlorite and I-undecanol) were highly
effective against nematodes present in soils detached from roots of bonsai trees (Acer palmatum, Carpinus
turczaninovii, Ligustrum obtusifolium, Malus sieboldii, Pinus densiflora, and Zinnia elegans). These compounds
can therefore be used as practical control measures against nematodes in export bonsai.
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Fig. 1. Efficacy of nematicides on survival of pinewood
nematode, Bursaphelenchus xylophilus in bonsai of 6 years old
pine tree. Bonsai tree was socked in 1,000 ppm of abamectin,
emamectin benzoate, imysiafos and fosthiazate and 4,000 ppm
of tebuconazol aquatic suspension at 24 hours. Pine wood
nematode was inoculated at 15 days before the socking
treatment. The same lowercase letter on the bars indicate that
there is no significant difference among means based on
Tukey’s HSD Test (P<0.05).
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Table 1. Efficacy of fosthiazate on survival of Bursaphelenchus xylophilus depending on different concentration and socking time in
bonsai of 6 years old pine tree

Concentration Mean no. of live Bursaphelenchus xylophilus at socking time (hr)
Treatment
(ppm) 3 6 12 24
Fosthiazate 4,000 0.5 +0.87b 1.5+2.6b 0.0+ 0.0c 0.0 +0.0b
2,000 104.5 + 99.4ab 88.0 +32.0b 83+ 1.5¢c 0.0 £0.0b
1,000 139.5 + 89.3ab 130.7 £ 86.5b 121.7 £22.5b 121.3 £ 78.7ab
Control - 281.7+22.5a 271.3+46.5a 250.0 + 50.0a 224.0 + 67.0a

Pine wood nematode was inoculated at 15 days before the socking treatment.
9The same lowercase letter within the column indicate that there is no significant difference among means based on Tukey’s HSD Test
(P<0.05).

Table 2. Efficacy of some nematicides on survival of Meloidogyne incognita depending on different concentration and socking time
in soil

Concentration Mean no. of live Meloidogyne incognita at socking time (hr)
Treatment
(ppm) 3 6 12 24
Abamectin 4,000 0.3+0.3¢? 0.3£0.3¢c 0.0 £0.0c 0.0 £0.0c
2,000 0.3+0.3¢c 0.0 +0.0c 0.3+0.3c 0.0 +0.0c
Fosthiazate 4,000 1.0+ 0.4c¢ 0.5+0.3c 0.0 +0.0c 0.0 +0.0c
2,000 0.8+0.3¢c 1.5+0.3¢c 0.8+ 0.5¢ 0.0 £0.0c
Imicyafos 4,000 0.8+0.3¢c 0.3+0.3¢c 0.0+0.0c 0.8+0.3¢c
2,000 12.5+3.3c¢ 83+13c 1.8£0.8¢c 0.3£0.3c
Water control - 51.5+53b 71.3+7.5b 46.5+4.8b 52.5+£6.9b
Untreated control - 97.0+11.2a 97.0+11.2a 97.0+11.2a 97.0+11.2a

The same lowercase letter within the column indicate that there is no significant difference among means based on Tukey’s HSD Test
(P<0.05).
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Fig. 3. Phytotoxic effects of nematicides in bonsai of pine tree
at 14 days after treatment. Bonsai tree was socked in
10,000 ppm of abamectin (A) and fosthiazate (B) aquatic
suspension at 24 hours.

Fig. 2. Efficacy of nematicides on survival of root-knot
nematode, Meloidogyne incognita in soil. Soil with Meloidogyne
incognita was sock into 1,000 ppm of abamectin, emamectin
benzoate, imysiafos and fosthiazate and 4,000 ppm of tebu-
conazol aquatic suspension at 24 hours. Bars on the graph

represent standard deviation. 1,000 ppm Hg|oA] EF7F HAWE fosthiazate, aba-
mectin, imicyafos 3% 2,000 ppm3} 4,000 ppm &=A]

oo o sk s 43 AT e IR SNS ASTE AR A5,
IR S A E BEUS 7Hzte] FoF dEro) fosthiazate®} abamectin 2,000 ppm * 2] 4+= 24417+ A
A Mgt Az oA AP FellM e AAH o2 ATke] 7 Al 100%S] AIARES B 2 UH(dFET, 24, F=60.89, P=0.0001)

FHereE MFo] Wyt Wojx =t (Fig. 2) fosthiazateo} (Table 2) 4,000 ppm oM 12417 HA] 2 g Pl M=
abamectin, imicyafos #|Z]ol|AE 2447 T 100% XA} 100% A ATHdf~7, 24, F=67.7, P=0.0001)(Table 2).
S ATHdf=5, 18, F=48.97, P=0.0001) (Fig. 2).
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Fig. 4. Effect of fosthiazate and other chemicals on the survival of nematodes associated with bonsai tree roots. (A) Acer palmatum,
(B) Carpinus turczaninovii, (C) Ligustrum obtusifolium, (D) Malus sieboldii, (E) Pinus densiflora, and (F) Zinnia elegans. Tree was
socked in each aquatic suspension (4,000 ppm of fosthiazate, 2,000 ppm of NaDCC, 1,000 ppm of NaOCl and undercanol) at 12 and
24 hours. The same lowercase letter on the bars in each socking time indicate that there is no significant difference among means

based on Tukey’s HSD Test (P<0.05).
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