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Table 1. Body size of various stages of Poophilus costalis

Body size (mm, Mean £ SEM)

Stage n Head width Body length *
Nymph
Ist
Late 17 0.53+0.01 1.66 £0.03
2nd
Early 17 0.73£0.01 1.94+0.03
Late 20 0.79 £0.01 2.31%0.03
3rd
Early 20 1.10£0.01 2.67£0.06
Late 20 1.17£0.01 3.45%0.04
4th
Early 20 1.64£0.02 4.08 £0.07
Late 20 1.73£0.02 5.18£0.08
5th
Early 20 2.43£0.03 6.02£0.09
Late 20 2.48£0.03 7.51£0.10
Adult
Female 24 297+0.04a" 8.01+0.09 a
Male 24 2.660.02b 6.86£0.08 b

“Means of body size followed by the different letters are sig-
nificantly different between sexes at P < 0.01 by ¢ test.

" Body length is from the front of the head to the end of the
fore wing.
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Fig. 1. Morphology of different developmental stages of Poophilus costalis. (A) adult, lateral view; (B) female adult,
ventral view; (C) male adult, ventral view; (D) egg; (E) 1st instar nymph; (F) 2nd instar nymph; (G) 3rd instar nymph;
(H) 4th instar nymph; (I) 5th instar nymph.
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— wth_\,

2. WEA IR IR I R SN RE - (A) BH ~ Bl ~ dhlfgis s 5 (B) &3 5 (C) 272 5 (D) 5 9-11
HEEIE 5 (B) 26 9 IEET (RED) & 5 (F) B 5 (G) PRIk =S -

Fig. 2. Morphology of male Poophilus costalis. (A) head, pronotum, and mesoscutellum, dorsal view; (B) hindwing;
(C) meracanthus of left midleg; (D) abdominal segments IX—XI, lateral view; (E) abdominal segment IX (pygofer),
ventral view; (F) aedeagus, lateral view; (G) right genital style. ap, apical cell.
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AEEHLER BRE
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RS HER | 5RYE KICEE R R
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Al RERFE ~ G EERRBEREER
4 R IRE AR T (18 4C) - EBEHRYIK
MAGHEEEATLIRE - RIiE (esophagus) J&
AR G B BB R B R R = (filter
chamber) (& 4D) » JE=E$J7A] B —2REKR

3. WSS EIHATRIEES 5 A m s 125 < (A) LISHIER ISR 5 (B) K3HgH R/ NS 5 (C) HUE 5 (D) HY
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Fig. 3. Mouthparts of the 5th instar nymph of Poophilus costalis. (A) stylet sheath (SS) and stylet bundle (SB); (B)

tip of mandibular stylet (MD) and maxillary stylet (MX); (C) feeding; (D) salivary sheath (SL) remained in Comme-
lina diffusa Burm. f. at each feeding site.
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4. WEEFIUHA IRIEES 5 BAS BRI & Brilliant blue FCF Y42 KAERE B MR (B) ~ IHILE RBIR
& (C) ~ I8= (D) MJEE (B) - IR SRR YR HRAT IR (A) BEVERR (B) JIEHIREATAE -

Fig. 4. Froth (B), gut complex (C), filter chamber (D) and Malpighian tubule (E) of 5th instar nymph of Poophilus
costalis afetr feeding on Bidens pilosa L. var. radiata Sch. dipped in Brilliant Blue FCF stain solution. Note differ-
ence in color of froth before (A) and after (B) feeding on the plant dipped in stain solution. EP, esophagus; FC, filter
chamber; AM, anterior midgut; PM, posterior midgut; HG, hindgut; MT, Malpighian tubule; MD, Malpighian duct;
PS, proximal segment of Malpighian tubule; DS, distal segment of Malpighian tubule.
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Table 2. The effect of Brilliant Blue FCF on retention and feeding period of 5th instar nymph of Poophilus costalis on
Bidens pilosa L. var. radiata Sch. after the the fluid passed through the whole alimentary canal

Retention time (min)

Feeding time (min)

Treatment n Mean + SEM Mean = SEM
Plant with dye 12 19.54+1.89a" 14.01£1.08a
Plant without dye 12 1232£1.29b 10.95£0.79b

“ Means in each column followed by the same letter are not significantly different at 5% level by ¢ test.



352 HE R SE T

IR 3. WS DRI R S R M B R
Table 3. Duration and mortality of the nymphal stage of
Poophilus costalis *

Duration (days)

Instar n (Mean = SEM) Mortality (%)
2nd 8 4004 11.1
3rd 22 4.0%0.2 12.0
4th 20 48%0.2 9.1
Sth 16 89104 20.0

” The experiment was conducted at 25 £ 1°C, 75 = 10% RH, and
a photoperiod of 12L : 12D.
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Morphology, Feeding and Development of the Spittlebug Poophilus
costalis (Walker, 1851) (Hemiptera: Cercopoidea: Aphrophoridae) '
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Abstract

Chang, S. C., H. T. Shih, and K. H. Lu. 2011. Morphology, feeding and development of the spittlebug Poophilus
costalis (Walker, 1851) (Hemiptera: Cercopoidea: Aphrophoridae). J. Taiwan Agric. Res. 61:343-354.

The xylophagous spittlebug Poophilus costalis (Walker, 1851) has a wide variety of host plants.
This study was conducted to investigate the morphology and development of the spittlebug using
Commelina diffusa Burm. f. as the host plant. The average head widths of the Ist, 2nd, 3rd, 4th and
5th instar nymph were 0.53, 0.73, 1.10, 1.64 and 2.43 mm, respectively; and the average body length
of these nymphs were 1.66, 1.94, 2.67, 4.08 and 6.02 mm, respectively. At 25°C, the average dura-
tions for the development of the 2nd, 3rd, 4th and 5th instar nymph were 4.0, 4.0, 4.8 and 8.9 days,
respectively. While feeding, the nymph fixed its stylet sheath on the surface of the host plant and
then inserted the stylet bundle through the epidermis to feed on plant sap. The lengths of the stylet
sheath and stylet bundle were 1.64 and 1.48 mm, respectively. Color of the extruded froth of the 5th
instar nymph was blue after14 minutes of feeding on Bidens pilosa L. var. radiata Sch. dipped in Bril-
liant Blue FCF stain solution. Results of cytological studies showed that, while the esophagus, filter
chamber, midgut and hindgut of the nymph were stained blue, the four Malpighian tubules remained
unstained, revealing that the food fluid did not flow directly through these tubules. The posterior
midgut was shown to enter the lower end of the filter chamber, run anteriorly and convolutely up the
chamber, and then turned around all the way down to the lower end of the filter chamber, piercing the
chamber just above the entrance of Malpighian tubules. As this spittlebug has a considerable potential
to spread diseases to a variety of host plants, results of this study are useful in future investigations of
vector-pathogen relationships.

Key words: Poophilus costalis, Spittlebug, Xylem-feeding insects, Morphology, Development time.
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