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Development of a Hypertext-based Polychotomous Key for the Identification
of Planthoppers Caught by Light Trap in Paddy Fields
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ABSTRACT : The hypertext-based polychotomous key in WWW (World Wide Web) was developed
to improve the identification accuracy of planthoppers caught by the light trap in Korean paddy
fields. The effects of it were tested by 12 students who are not familiar at the identification of insects.
When they used the hypertext, it was improved that the ability of them to recognize Sogatella furcifera
(Horvéth) and Laodelphax striatellus (Fallén). Identification accuracy of the former was increased sig-
nificantly from 56% to 83% and that of the latter was also increased significantly from 47% to 80%.
However, many students still have difficulty in the recognition of Nilaparvata lugens (Stél).
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Table 1. The number of collected specimens by light trap located
in paddy fields

Spicies Amounts
Sogatella furcifera (Horvath) 31 553 29,632
Nilaparvata muiri China 7 4 3 7,489
Opiconsiva sirokata (Matsumura et Ishihara)

SEEEE 7,236
Laodelphax striatellus (Fallén) o) = 7- 6,366
Stenocranus matsumurai Metcalf 2 - 3,182
Nilaparvata bakeri (Muir) ¥ 2 -£-o) 3,098
Paradelphacodes paludosus (Flor) ¥k ok = - 1,013
Changeondelphax velitchkovskyi (Melichar) ¥-v} 2 - 851
Garaga nagaragawana (Matsumura) 532 7 787
Euides basilinea Germer =% ¢ ¢ 464
Laoterthrona nigrigena (Matsumura et Ishihara)

E7lard 236
Stenocranus tamagawanus Matsumura 39 g - 203
Terthron albovittatum (Matsumura) =22 - 169
Saccharosydne procerus (Matsumura) &3 7~ 114
Chloriona tateyamana Matsumura 25 - 66
Indozuriel dantur Kuoh 3 o) g 7 59
Epeurysa nawaii Matsumura ™ 3 - 53
Toya propingua (Fieber) g4} g - 38
Nilaparvata lugens (Stal) ¥ 2 - 21
Cemus nigropunctatus (Motschulsky) &% 4 7 10
Stenocranus silvicola Vilbaste & 3] 55 - 6
Stenocranus sp. 6
Toya lyraeformis (Matsumura) o 4> - 6
Sogatella vibix (Haupt) ¥ 3 7 5
Unkanodes (Unkanodes) sapporonus (Matsumura)

A2 4
Garaga cervina (Muir) Ab<&4 - 1
Sogatella kolophon (Kirkaldy) 3 53 T8 o] 1
Total 61,116
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Table 2. Species composition of tested specimens

Species Number
Changeondelphax velitchkovskyi 22 21
Laodelphax striatellus 23 %4
Laoterthrona nigrigena 1(%or )
Euides basilinea 21 21
Garaga nagaragawana 21 21
Nilaparvata bakeri 22 42
Nilaparvata. lugens 21 21
Nilaparvata muiri 2323
Opiconsiva sirokata 2323
Paradelphacodes paludosus 21 21
Saccharosydne procerus 1(%or @)
Sogatella furcifera 24 26
Stenocranus matsumurai 22 21
Stenocranus tamagawanus 1(Rord)
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Fig. 1. Structure of the hypertext-based identification key; Q: Questions A: Options.
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Q1. Is the body green?
Al-1. Yes (Fig. 1)
A1-2. No (Fig. 2)

Fig. 1

Q2. How about the face?
A2-1. Elongated (Fig. 1)
A2-2. Normal (Fig. 2)

Fig. 1 Fig. 2

Q3. Does it have conspicuous marks in the wing?
A3-1. Such as Fig. 1
A3-2. Such as Fig. 2
A3-3. Such as Fig. 3

A3-4. There is not similar one.
Fig. 2

Fig. 1

Q6. Is it black in the ventral view?
A6-1. Yes. black (Fig. 1)
A6-2. Brown or pale brown (Fig. 2)

Fig. 1 Fig. 2

Q4. How about the scutellum?
Ad-1. Completely black (Fig. 1)

Ad4-2. Pale brown in the middle and outsides are black (Fig. 2)
A4-3. Long and thin line on the scutefum and pronotum (Fig. 3)
A4-4. There is not similar one.

Fig. 1 Fig. 2 Fig. 3

Q8. How about the marks on the face?
AB-1. Face: black, Carinae: yellow. (Fig. 1)

AB-2. Large black spot in gena (Fig. 2)

A8-3. There is not similar one.

Fig. 2

* eromordly,
Fhtographed by 1Y

Q5. How about the color of face?
A5-1. Face is black. Carinae and gena are yellow (Fig. 1)
A5-2. Yellow face with large black spot in gena (Fig. 2)
A5-3. Color of tace is brown. (Fig. 3)

Fig. 1 Fig. 2 Fig. 3

Q10. Is it dark in the ventral view?
A10-1. Yes, It is dark brown. (Fig. 1)
A10-2. No, it is pale brown. (Fig. 2)

Fig. 1 Fig. 2

Q7. How about the color of face?
A7-1. Face is black. Carinae and gena are yellow (Fig. 1)
A7-2. Yellow face with large black spot in gena (Fig. 2}

A7-3. Color of face is brown. (Fig. 3)

Fig. 1

Fig. 2 Fig. 3
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Q12. 16. Is it male or female?
A12. 16-1, Female. Cone shaped. (Fig. 1)
A12. 16-2. Male. Truncated. (Fig. 2)

Fig. 1 Fig. 2

Q9. How about the forewing?
A9-1. Wing and wing veins are pale brown (Fig. 1)
A9-2. Transparent wing with black spot in the middle (Fig. 2)

A9-3. Transparent wing without black spot (Fig, 3}
Fig. 1 Fig. 2
Hay

-

Fig. 3

Q13. Can you find such characters?

A13-1. Thin and long antenna which are
black in the joint area. (Fig. 1)

A13-2. Whitish pronotum. (Fig. 2)

A13-3. Nothing. // I'm not sure.

Fig. 1 Fig. 2

Q11, Compare the external sex organs.

A11-1. (m.) Parameres look like a forcep. (Fig. 1)
A11-2. (1.) Lateral lobes are flattened. (Fig. 2)
At11-3. (.} Round projection in the base of lateral lobes. (Fig. 3)
Fig. 1 Fig. 2 Fig. 3

ENTOMOLOGY,
phetsgrsing by

Q14. Spines at first tarsus of hind leg?
A14-1. Yes. (Fig. 1)

A14-2. No. (Fig. 2)
Fig. 1

Q17-1(female). Compare the shape of external sex organs.
A17-1. Round projection at the basal part of lateral fobe. (Fig. 1)
A17-2. Two projections in the basal part of lateral lobe. (Fig. 2)

A17-3. Small projection at the basal end of lateral lobe. (Fig. 3)
Fig. 3

fig. 1 Fig. 2

Q15. How about the face?
A15-1. Very broad (Fig. 1)

A15-2. Face is flattened.
Middle carina is unclear. (Fig. 2)

A15-3. Normal
Fig. 1 fig. 2

Q17-2(male). Compare the shape of external sex organs.
A17-1. Pygofer without process. Parameres are such as Fig. 1

A17-2. Pygofer with a distinct ventro-medial process.
Parameres are bifurcated such as Fig. 2
A17-3. Pygotfer with a distinct ventro—medial process.
Parameres are bifurcated such as Fig. 3

Fig. 3

ENTOMOLOGY, MAST
shotographed by #.-Y. kim

Fig. 1 Fig. 2

ENTOMOLOGY, MAST
photographed by H.-Y. kim

ENTOMOLOGY, MAST
photographed by .Y

Fig. 2. Examples of the user interface in the key.
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Incorrect
Species Tested number Correct Nilaparvata Sogatella Laodelphax Oth
. ; ers
lugens furcifera striatellus
Nilaparvata lugens 2 1.08 - 0.17 0.33 042
Sogatella furcifera 10 5.58 0.58 - 1.83 2.00
Laodelphax striatellus 7 3.25 0.42 1.00 - 2.33
Changeondelphax velitchikovskyi 3 0.17 0.83 0.25 0.25 1.50
Euides basilinea 2 0.00 0.00 0.50 0.00 1.50
Garaga nagaragawana 2 0.42 0.67 0.17 0.17 0.58
Laoterthrona nigrigena 1 0.17 0.00 0.33 0.08 042
Nilaparvata bakeri 4 0.33 1.67 0.17 0.42 1.42
Nilaparvata muiri 6 0.08 2.58 0.25 1.83 1.25
Opiconsiva sirokata 6 0.25 1.25 0.17 1.67 2.67
Paradelphacodes paludosus 4 0.00 0.92 0.08 0.25 0.75
Saccharosydne procerus 1 0.00 0.17 0.08 0.08 0.67
Stenocranus matsumurai 3 0.58 0.33 0.17 0.17 1.75
Stenocranus tamagawanus 1 0.00 0.25 0.17 0.08 0.50
Table 4. Identification results of tested specimen using hypertext-based identification key
Incorrect
Species Tested number Correct Nilaparvata Sogatella Laodelphax o
. ; thers
lugens Surcifera striatellus
Nilaparvata lugens 2 0.42** - 0.17 0.08* 1.33**
Sogatella furcifera 10 8.33* 0.00 - 0.75 0.92%*
Laodelphax striatellus 7 5.58** 0.00** 0.75 - 0.67**
Changeondelphax velitchikovskyi 3 0.42 0.33 0.00 0.08 2.17
Euides basilinea 2 1.83** 0.08 0.00* 0.00 0.08**
Garaga nagaragawana 2 0.92%* 0.08** 0.08 0.00 0.92
Laoterthrona nigrigena 1 0.50%* 0.00 0.08* 0.25 0.42
Nilaparvata bakeri 4 0.83 0.42** 0.08 0.25 242
Nilaparvata muiri 6 0.92%%* 0.58** 0.00* 0.33%* 4.17
Opiconsiva sirokata 6 1.59% 0.58 0.67** 1.33 1.83
Paradelphacodes paludosus 2 0.33* 0.25% 0.08 0.08 1.25%
Saccharosydne procerus 1 0.67%* 0.00 0.00 0.00 0.33
Stenocranus matsumurai 3 2.42%% 0.00 0.08 0.17 0.33%*
Stenocranus tamagawanus 1 0.33* 0.00% 0.00 0.00 0.67
*, **; Significant or highl‘y significant difference from the value of Table 3
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