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Feeding Behavior of Lycorma delicatula (Hemiptera: Fulgoridae) and
Response on Feeding Stimulants of Some Plants

Jeong—Eun Lee, Sang—Rae Moon, Hee—Geun Ahn, Sun—Ran Cho, Jeong—Oh Yang,
Changmann Yoon and Gil-Hah Kim*
Dept. of Plant Medicine, Coll. of Agri. Life and Environment Sciences, Chungbuk National University, Republic of Korea

ABSTRACT : Host preference was tested on the 7 species plants against ggot-mae-mi, Lycorma delicatula
(Hemiptera: Fulgoridae). This insect highly preferred Ailanthus altissima and Vitis vinifera however, didn't
choose the other plants preferentially. Both nymphs and adults lived longest in 4. altissima and V. vinifera
but lived in short and low ecdysis rate against other plants and 3 species fruits. By analyzing the phloem-feeding
behavior using EPG, L. delicatula was showed the short time in non-probing phase and it also exhibit
the longest feeding time in A. altissima and V. vinifera, but other plants did not feed the phloem at
all. In sugar contents analysis, A. altissima existed high sucrose proportion and followed by fructose>glucose,
V. vinifera was analyzed by an order of glucose> fructose>maltose>sucrose>rhamnose, Malus pumila
was as glucose> fructose, Pyrus calleryana was as glucose>unkown>fructose, Hibiscus syriacus was
as sucrose>glucose. Nymphs and adults of L. delicatula lived longest in 5% sucrose solution, and next
is in 5% fructose solution. However, they lived short in other sugar solutions. L. delicatula nymph and
adult according to the combination of sugar proportion found in original plants lived longer in sugar
combination solution of 4. altissima and those of V. vinifera was next. Analyzed original sugar proportion
from M. pumila, P. calleryana, H. syriacus respectively, L. delicatula lived short period comparing to
the A. altissima, V. vinifera. This result was judged that sugar contents affected on choosing the host
plants.
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Z= 5 Zuju9 Ao i3t AEES RARE 23, 7SURe T URE 7MY ASskg o,
AR, B U, RS, ARl Bpol U ASEHA] e AeE UETh 7F A&
tfjsto] Hufju] ofFal A2 7REURe; ZRUolA T el AESHILL e AlEollAs BEZIZE
o] Bkt gl A= Aol BESHA oldint Eulju|e] HAdE £AAT, o AF BF
ZhSUey 2o A AdAISHA] ¢i= AlXH(non-probing time)> 7HE ALAL, AR AAIAIZE
(phloem-feeding time)> 7} A AT}, o] & A\t Y| Al=3t dufjolx= A dAATEo] 0=
Al oFA] Falelt 5% Aled B 4T 23, 7HSuH= sucrose $FEFO] 7Y =LA fructose >
glucoses= 2 2, 3Z =1L} o]l = glucose > fructose > maltose > sucrose > rhamnose<=©] 1, AFaLE+= glucose
> fructose, H|LF-+= glucose > unknown > fructose, F--g- 3= sucrose > glucose 50 2 - A Ho] 2313
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Table 1. 7 species plants and 3 species fruits used in this study

469

Common name Scientific name Family Part Korean name

Tree of heaven Ailanthus altissima Simaroubaceae Branch 7tE R

Grapevine Vitis vinifera Vitaceae Branch EEUE

Red pine tree Pinus densiflora Pinaceae Branch ENBR-S

Rose of sharon Hibiscus syriacus Malvaceae Branch PAshR

Apple tree Malus pumila Rosaceae Branch A
Fruit ARt

Pear tree Pyrus calleryana Rosaceae Branch LIS A=
Fruit Hjj

Peach tree Prunus persica Pinaceae Branch Hop 7
Fruit Hoeo}
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Fig. 1. Preference rate of Lycorma delicatula nymph and adult to 7 species plants at each time (n=150).
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et al. (2006)2] AA7to]| W= | AR H|(Galerucella
vittaticollis)®] 7|FAEET H7|FAEEY] HEAE=E
e ZHsto] flavsE Hoket 7I3AlESel 9
FQ AEQ] cis-3-hexenyl acetateo] -3-21o] HAct
glok HbH 7|52 Eo)l = cis-3-hexenyl acetate”}
A AL AH o He ool Qeirk 3He
o} ZEuju] E3F A7|7F dsks 7|55 Fobrhed ol
A AAEAS AR A AZEe £ 7159
H|7| 4150 W&Edh= 3 &4 ofE Aol o]
A =] tigk Eufjn]o] ¥ ofF] ATtE|e] §lA]
AL Hujn S AlERE fEstAY 7|9A7l=d 5
a3t A3 S Aoltk AE9 FAEH gt
Zufjo]o] vk W2 A7t Hasirt

ke

7% A} 3% dojo] it ok A AE A
= 5.8 AR A7H= Table 29} o] Lk}
Seh S 24417F olue] 3R AT HE]
e AR AR, 71ERe ZEURI} 7t 1509,

N
r\l
)
g

15442 7P AaL, AR e} sjuhe, fgshube,
HEeolH7E 64 oW, AU 5Y o yiglen, 3%
o] dufjoi= B 24 o2 F2 A&7 Hal
th Ak 7% A=l ot AE7IXE 7FEU 6.8
o, ZEUE 6.1UE 7P A3l ok AlEolAe 2Y
ol R 2 VIS Bt et A 2F 7t
ZUme} Erumgle] AEr|7te] Aol dovt
Solge giodth AR, R, auR REsi
%, Bpopfrte] AE7I1E ool giglen, 7}
Fuppel RO umslo] $ol4o] %k Jung
and Im. (2005)-2 A5 Hel ] oA wE 9]
AEES A= A BlolAs AEEo]
T AT A Hol A= AE7IXre] ATkl st
A} 18]3l Yang et al. (2009)-2 GHll7150] B, Q-biotype
of gk AFEFoNA Y ST} AEES AN
9=t B-biotype & TREFO|A o] MzalA]
5Hlal, 3= 5.8%0]5k= w9 A yehgtthal st
Atk ol " Ho| AEo] 5ol nA= S A,
71571 obd AlEolMde AET 471 fith Evin=
7HEUHRe) e Lo A= AET| 7ol AR o

Table 2. Survivorship of Lycorma delicatula when inoculated 3rd instar and adult on 7 species plants and 3 species fruits

Longevit i
Plants Type n Part gy Ecdyos 1sd rate
(mean£SD, day) (%)
Ailanthus ultissima Nymph* 110 15.0 1.0 A° 63.3
b Branch .
Adult 110 6.8 + 0.6 a -
’ Branch
Adult 105 6.1 + 0.7 a -
Pinus densiflora Nymph 51 4.5 + L5 B 59
Branch
Adult 51 2.2 + 0.5 b -
Hibiscus syriacus Nymph 51 5.6 + 1.2 B 7.8
Branch
Adult 51 2.5 + 0.4 b -
; 51 Branch 53 + 0.4 B 17.7
Malus pumila Nymph .
50 Fruit 1.2 + 0.3 B 0.0
Adult 51 Branch 2.4 + 0.3 b -
54 Branch 6.0 + 2.1 B 9.3
Pyrus calleryana Nymph .
50 Fruit 1.7 + 1.4 B 0.0
Adult 54 Branch 2.1 + 0.4 b -
; 50 Branch 5.5 + 1.1 B 0.0
Prunus persica Nymph .
50 Fruit 1.6 + 1.0 B 0.0
Adult 50 Branch 2.9 + 0.3 b -

* Longevity until 3rd instar to death; ° Longevity until adult to death; ° Means followed by same letter(capital letter for nymph and
small letter for adult) are not significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS Institute, 2003); d Ecdysis

of 3rd to 4th instar.
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1. Overview of Lycorma delicatula probing process of lhr
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Fig. 2. EPG waveforms recorded by probing of Lycorma delicatula.
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Table 3. Mean duration (min) of Lycorma delicatula nymph and adult probing behavior parameters in 6 h on 7 species plants

Plant Species (Min+SD)

Parameter ~ Types Ailanthus Vitis

altissima vinifera

Prunus
persica

Malus Pyrus Hibiscus Pinus

pumila calleryana syriacus densiflora

Nymph 242.0 +

w Adult 2232 + 363b 245.6 + 28.6b 307.0 = 7.2a
Nymph 492 + 165b 758 + 142a 44.5 = 32.9b
¢ Adult 629 + 294a 603 +237a 287+ 9.6b
Nymph 23.1 + 13.8a 31.8 + 17.0a 303 + 18.1a
¢ Adult 209 + 8.8ab 249 + I1.6ab 242 + 11.6a
Nymph 457 + 30.8a 237 £ 9.0b 00+ 0.0c
: Adult  52.8 + 234a 29.0 + 178c 0.0+ 0.0c

49b 228.7 £ 60.8b 285.1 + 45.0ab 332.1 + 19.6a 332.8 + 40.6a 309.2 + 28.8a 3593 + 1.56a

320.1 £ 10.7a 320.3 + 33.8a 309.0 £ 14.7a 344.7 £ 14.0a
279 + 19.6c 272 + 10.6c 41.8 £ 21.4b 39 + 1.9c
150 £ 89 24.0 £ 19.6b 304 + 10.9b 12.8 =+ 11.4b
0.0 £ 0.0c 0.0 £ 0.0c 9.0+ 42b 0.0 £ 0.0c
24.8 £ 12.1a  15.0 £ 14.9ab 205+ 4.1a 0.0 £ 0.0c
0.0 £ 0.0c 0.0 £ 0.0c 0.0+ 0.0c 0.0 £ 0.0c

0.0 £ 0.0c 0.0 £ 0.0c 0.0+ 00c 0.0 £ 0.0c

Non-penetration duration (np), pathway phase (C), xylem phase (G), phloem phase (E).
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Fig. 3. HPLC analysis of sugars in 5 plant extracts. (A) Ailanthus
altissima (B) Malus pumila (C) Hibiscus syriacus (D) Vitis
vinifera (E) Pyrus calleryana (F: fructose, G: glucose, S: sucrose,
R: rhamnose, and M: maltose).
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Table 4. Sugar proportions in 5 plant extracts

Ratio of component (%)

Plants
Rhamnose Fructose Glucose Sucrose Maltose Unknown
Ailanthus altissima - 19.8 14.9 65.1 - -
Vitis vinifera 9.4 24.7 43.7 9.6 12.3 -
Malus pumila - 11.5 88.4 - - -
Pyrus calleryana - 10.7 66.6 - - 20.5
Hibiscus syriacus - - 38.1 61.8 - -
Nymph Adult
14
12 - —©—Rhamnose
= 10 - —B—Fructose
o
§ g - —BGlucose
'E +SU{TDSE‘
5 6
=y
E 4 —8—Maltose
—&—water

0.1 1 5

0.1 1 5

Concentration (%o)

Fig. 4. Comparative survivorship of Lycorma delicatula nymph and adult against sugar concentration.
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Table 5. Survivorship of Lycorma delicatula nymph and female adult fed on mixture of sugar

. . Conc. Longevity (meantSD, day)
Mixture Ratio 3 5
(%) Nymph Adult
10 15 13.1 + 0.2 a° 6.9 + 0.8 a°
F+G+S 19.8 : 149 : 65.1
5 15 14.2 + 08 a 5.9 + 04 a
R+F+G 10 15 14.0 + 0.6 a 6.0 + 0.2 a
9.4 :247 : 437 : 9.6 : 123
+S+M 5 15 13.1 + 05 a 5.6 + 0.6 a
10 15 8.2 + 05D 3.0 + 04 b
F+G 11.5 : 884
5 15 7.8 + 070 3.1 + 04 b
10 15 8.0 + 06 b 3.2 + 06 b
F+G 10.7 : 66.6
5 15 7.1 + 0.3 be 3.1 + 03D
10 15 6.2 + 03 ¢ 35 + 1.0 b
G+S 38.1 : 61.8
5 15 6.0 + 04 ¢ 3.1 + 05 b
Water - - 15 4.8 + 03 d 2.6 + 0.6 b

* Longevity until 3rd instar to death.
® Longevity until adult to death.

¢ Means followed by same letter are not significantly different at P=0.05 by Tukey's Studentized Range Test (SAS Institute, 2003).
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