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Occurrence Ecology of Ricaniasp. (Hemiptera: Ricaniidae) and Selection of

Environmental Friendly Agricultural Materials for Control
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ABSTRACT: An outbreak of Ricania sp. occurred in the Kurye, Jeonnam area in 2011. This outbreak damaged many kinds of fruit trees
such as Cornus, Persimmon and Chestnut. This experiment was conducted to survey the occurrence ecology of Ricania sp. such as host
plants, oviposition characters, morphological characters and life cycle, as well as to select environmental friendly control agents. Ricaina
sp. host plants included 51 species such as 32 xylophytes, and 19 herbaceous plants. Ricaina sp. preferred Cornus officinalis, Diospyros kaki,
Castanea crenata, Eucommia ulmoides, Styrax japonicus for oviposition. Adults laid eggs on new inner twigs with 28.8 eggs per egg-mass.
Egg size was 1.24 mm(length), 0.55 mm(width) in an oval shape. Nymphs molted four times. Every nymph stage had an X shape of
yellow or white beeswax around the anus. Overwintered eggs of Ricania sp. hatched from the mid May to early June. Nymphal periods
were from mid May to mid August and adults appeared from mid July but spawning began in mid August. Ricania sp. damaged new
twigs by oviposition and retarded growth by sucking nutrients and producing a sooty mold. Sophora and natural plant extracts were
effective environmentally friendly agricultural materials used to control the nymph and adult Ricania sp. Mortality was > 80%.
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Table 1. Oviposition characteé6ristics of Ricaniasp. on several kinds of host plant

Host olants Twig length No. of egg mass Length of Eggmass No. of egg per eggmass
P (cm) per twig (mm, Mean+SD) (Mean£SD)
Cornus officinalis 44.6 14.5 n=10, 17.1+4.25 29.0+£7.7
Diospyros kaki 23.8 2.2 n=10, 15.2+3.77 25.0+6.5
Castanea crenata 19.3 3.0 n=10, 18.0£3.06 30.3+£5.7
Eucommia ulmoides 45.6 10.5 n=10, 17.3+4.22 30.9+8.2
Styrax japonicus 34.6 10.0 n=10, 16.6+4.14 28.7£7.9
Mean 28.8
Table 2. Morphological characters of Ricaniasp. eggs
Egg(mm, Mean+SD No. of L
= 2 : ° 0. — Color Oviposition shape
Sample Length Width stripe
- shape : longitudinal oval
10 1.238+0.027 0.55140.023 Milky shape : longitudinal ova

- lay inner new twigs

Fig. 1. Morphological characters of each Ricania sp. development stage (A; spawn on twig, B; eggs, C; first nymph, D; third nymph, E; wax

mold of third nymph, F; adult, G; adult[S'], H; adult[ @1).

2R u|Z( A1, Ricania sp.)2] YA El} 134
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Table 3. Morphological characters of Ricaniasp. nymphs and adult

Size(mm, Mean+SD)

Stage Sample size

Shape and Color of wax

Length Width
Ist 10 1.67+0.23 (1.30~1.95) 1.27+0.09 (1.17~1.43) x type, White
nymph 2nd 10 2.49+0.21 (2.15~2.82) 1.68+0.23 (1.36~2.02) x type, White
3rd 10 3.42+0.17 (3.17~3.71) 2.54+0.17 (2.31~2.84) x type, White or yellow
4rd 10 4.54+0.29 (4.25~4.85) 3.68+0.33 (3.26~4.25) x type, White or yellow
Adult () 10 8.70+0.26 (8.36~9.10) 4.02+0.21 (3.73~4.31)
Adult (&) 10 8.26+0.44 (7.6~9.02) 3.30+0.30 (2.64~3.77)
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Table 4. List of host plants, occurrence stage, and preference by Ricaniasp.

Division Korean name Scientific name Occurrence stage] Host plant preference2
Xylophyte 7R Ailanthus altissima E,N, A +++
R Quercus aliena E +
pdaBas Diospyros kaki E,N,A -+
TR Acer Mono E, A s
g Zelkova serrata E,N, A ++
L Acer palmatum E,N, A ++
= =B A=, Zizyphus jujuba E,A ++
=EUR Aralia elata N, A ++
== Eucommia ulmoides E,N, A e+
oS Styrax japonicus E,N, A -t
o AL Prunus mume E,N, A ++
A7) Rubus parvifolius N -
WA Chaenomeles lagenaria E +
HR Castanea crenata E,N, A ++++
LIRS B A=, Lagerstroemia indica E,N,A ++
B2 z1g7] Rubus coreanus E,N, A -+t
LB as Morus alba N, A +++
AP Euonymus japonica E,A *
A8 Cornus officinalis E,N,A ++t++
AU Zanthoxylum schinifolium E,N, A ++
Ao 5= Vitis flexuosa E,N, A ++
2] Lespedeza bicolor E ++
Q. 7Ztw] Acanthopanax sessiliflorus E +
LY Ginkgo biloba E,N, A +
AU Albizzia julibrissin E,N -
A Rosa multiflora N, A -+
A& Rhododendron schlippenbachii E +
AulHd= Smilax china E n
ZIUE Zanthoxylum piperitum E,N, A ++
Zul b Thuja orientalis E, +
2 Pueraria thunbergiana N, A =+
SHR Machilus thunbergii E,N, A H+
Herbaceous plant 7H=4] AL Arachniodes aristata N +
Y= Galium spurium N ++
AT RS Setaria viridis N +
M= Erigeron annuus N +Ht
NEA = Boehmeria platanifolia N +
IoiuE Lamium amplexicaule N +
FHEARY Cyperus microiria N +
7] 7 Corchoropsis psilocarpa E,N +
=AY Rubia akane N ++
gulto] 4L Oenothera odorata E,N +
H ¢ Petasites japonicus N +
Yol Chenopodium album E +
v} Pinellia ternata N +
S Achyranthes japonica E,N, A ++
& Artemisia princeps N +
AAA Cirsium japonicum N +
oz Leonurus sibiricus N +
SNELE Veronica persica N ++
shale Humulus japonicus N ++

Total

51 species (Xylophyte : 32, Herbaceous plant : 19)

" Occurrence stage [E; egg, N: nymph, A; adult]

2 Host plant preference [+; low, ++; middle, +++: high, ++++; very high]
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Fig. 2. Ricania sp. damage pattern(A; twig dies due to spawn, B; sap sucking by nymphs and adults, C; inducing a sooty mold).

Fig. 3. Life cycle of Ricania sp. in the Kurye area, Jeonnam.

Table 5. Mortality of the first nymph Ricania sp. and phytotoxicity on some plants treated with environmental friendly agricultural
material(EFAM)

. No. of Mortality Phytotoxicity

EFAM Dilution treated 1 DAT'(%) Cornus Persimmon Eucommia
Sophora extract 1 1,000 26 92.3 None None None
Derris extrac 1,000 21 81.0 None None None
Neem extract 1 1,000 28 89.3 None None None
Neem+garlic extract 400 32 78.1 None None None
Sophoratcinnamon extract 1,000 33 87.9 None None None
Sophora extract 2 1,000 22 68.2 None None None
Neem extract 2 1,000 30 86.7 None None None
Untreated 23 43

'DAT : day after treatment.
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Table 6. Mortality of second-third stage Ricania sp. nymphs treated with environmental friendly agricultural material (EFAM)

. Mortality(%)
EFAM Dilution No. of treated 1
1 DAT 2 DAT 5 DAT

1,000 63 68.3 77.8 88.9
Sophora extract 1 750 32 78.1 84.4 90.6
500 29 82.8 100 100
Derris extract 1,000 34 29.4 38.2 64.7
Neem extract 1 1,000 29 37.9 69.0 86.2
Sophora+cinnamon extract 1,000 81 27.2 44 .4 494
Sophora extract 2 1,000 31 19.4 22.6 38.7
Natural plant extract 1,000 35 88.6 94.3 97.1
Pyrethrum extract 1,000 70 243 47.1 65.7
Neem extract 2 1,000 26 23.1 61.5 76.9
Untreated 38 7.9 13.2 13.2

'DAT : day after treatment.

Table 7. Mortality of adult Ricania sp. treated with environmental friendly agricultural materials (EFAM) and agrochemical

L . - Mortality(%)
Division Treated materials Dilution No. of treated 7
1 DAT 3 DAT
Sophora extract 1 1,000 20 474 64.7
Derris extract 1,000 20 63.2 76.5
Neem extract 1 1,000 20 73.7 70.6
EFAM Sophora+cinnamon extract 1,000 20 68.0 69.3
Sophora extract 2 1,000 20 52.6 82.4
Natural plant extract 1,000 20 73.7 76.5
Neem extract 2 1,000 20 31.6 70.6
Agrochemical Deltamethrin EC 1,000 20 63.2 100
'DAT : day after treatment
51 A=A 21 Deltamethrin EC=343% 100%9] AF&=8-2 1 AF AL
k. ABAAAE o 85 2|5 AN B Sl
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