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QUIRIHE(TRAE M3} ofo|F) S| Yey

ol - Baek - 24
2ot AQs e AR EY, ASY S S e AR A Aoy
H Q) AREL 19989 4928 109 Atold] A8 AFA Q29 2YAAA FUF(R. javanica)o] L
Wl AR 2(S. chinensis)®) $90] FAHE AL ZAEAT. LA S99 H5(56.8%)e FUHF
o] 3 WA ¢ ¢ (pinnate), 24.3% € F HA gl FAHUL. $92 64 19 =] AFHLH 6
4 447A e MA 8 At 39 89 1Y ojFoe FAdA AR, 4FEL 84 26 ol Fee
AR 99 8 o3 ol AAol AAHA. §2 el A A (alate viviparous female) 9Y 24 o] Fo
2qozng gaagch 2R(EIUY A 1 Ad)E A W g3t 69 2499 ZAZ HAG. PR A
Ae Aol 1~10719] &L A2 YA 1~1671419 Al 2 ) FF& FASAT A 2 A FF
& 69 1799 Yehtr] Alztste] 79 1499] 48 W Xe AA7 887 AFstien 74 2499
SA3] A&AAT A 2 A AAE Aol F& DRI YU 2B A 2 A E5 710
271~37¢0lgieh. Al 3 A9 3& 74 1490 et HFH2E fAIH A A (alate viviparous fe-
male)& 99 249 o] AL H ATk A 3 Ahe) A2} 3 FAGA GA 8 Aol F & FUhE H
2% S AU &, A 3, A 4 st A8l $ Aoith Al 4 Al 84 209 Ao A28 RAAH futst
o 89 2699 Q9 B3 AAFQ859v)E 89 1999 AAF(e3vt)RT 108 o)} FAHEHIA]
g Eoltt. 299 v §FL 65.04~68.23% AL A HUF I E714M 9 FFL 47 11.56, 3.

Korean J. Ecol,

49% % Tt
Aol YgAL 2ujAAF, ARE, 39

M £

Q)R Z(Schlechtendalia chinensis)& ¥ 7 (Rhus ja-
vanica)®] Yol 7143 FYE YA e TFo2A YE
(Takada 1991) 93] Jet (BAk 1934, 1937, B 1972, Lee
et al. 1993), (% 1948, Zhang and Zhong 1983)¢] &
¥}z Aot FLME L@ ARE A= AL
gton] ZErI2(1596)0) FEMHNA e dyEol 7|
o WE AYHELE 75T v Y. JEFHO2E Bell
(1848)°] FF3 AR 59 W FANNFE Aphis
chinensis2 339t 2 ¥ Lichtenstein(1883)& Schle-
chtendalia & A43}T QuAREe] Y& S. chinen-
sis(Bell 1848)2 713X o).

Futz o] QuiRHEL EA(1937)0] Ui, £, L
3} & S. chinensisthe A& §Asd. £3 #HAR(1934,
1937)& uiARAEZF9] YFo] 7oA ojfojhhe AR
£ YopdogA Hlgs T8 APAE &A% ¥ d
Aok, olojA] wi(1972)2 W&, @, B, AN A
A 7158 92 Lee er al(1993)& ¥, AF 7Y
A AU 3]1:_““ o] 5(1997)L Ad AR £
iAol ¥ B8 AF ATE FYIHAT

TH HHE991)2 d¥e] REPolA LujAFo] 2

Yeld g At der, F3(Tang 1976)3
dENE 25 HdolATt F=(@EAR 1937)904 34
e 7AAste f9900] ixrt AuFcs 7je] W
HEY Roz FPsgrt. old tisiy HIe o] 5(1977)
& @39 2AEFo] 39 A FHaAske Ad 5E
oA £A2 @A T

ARAEL 199830 AF AFdA ujaAdF F99
g Bt AT ZHE(fundatrix)7t SV 48
Adse] 39¢ A= 27 dAFH FAHAYA
(pterous viviparous female)o] &3ty $9& €28 o
A9 B35 F3g ALHIL F714 ez S

EF 71FHEQ %‘—}-rq'-—] AE3A, 39 WA A
1 Adist Al 2 Adie] 2% 34, Al 3~4 Al AAS

HE 2 g4e 399 tannm $FE A 2 AHE
Bagic}

Mz oy

19973 9, 1099) uppdZo] $9L AH3 80%
d52e] A R 19989 495E 109711 AR
AFA 2ol 2Y4KFig. Dol HUEE5E A
% 399 4FAL ARG 24} 217 B V3=
AL Table 13} 7t}
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Fig. 1. Map showing the survey site (@) in Chonju city,
Chonbuk province.

99 4% 4.

90 3457 AR HuE9 g9 vd JARE
SRR 19989 68 195FH 99 24U7A 7~14Y e
2 1489 A 299 Zo|g} ¥& Vemier caliper (Mod
CD-15, Mitutoyo)2 A9t}

aue oo &Y
68 1958 84 24U71A 63)) AAA FFo] B4H
o sle 99 4olE Ao FI9 AP} vRAAT

34 I Mdie] &4

69 1958 79 249714 73] ARA w3 1074 49
293 AW ANSAT. A 1 Ade 7~-10Y 252
2 789 AAA &4 55, 99y & % 99 I
¥& 33 A 1 Ao 259AE WP, A 2
Adie 7~10d 2722 s3d AAN 2], @9 &

Table 1. Meteorological data at Chonju (by Korea meteorologi-
cal administration 1998)

d3 Y B3R A 228 A5%

3 g XPelR-E FHAAT. FAU A 3 A olge
~159 Foz 950 AAHA AATE FHA

Hio| HE M o o4

39024y g dFE 50% lactic acide] Bof &
H2A70 TS Danielsson(1985)¢] ¥ w2} PVA v
dog ¢ Yol EEE AFIHL. sYol= B
&3 2RL S48 07 (Nikon, Optiphot-2) 34 o)
FolAt.

Tannin gke] &3

T8 BUT 9, €71 ¥ A $9olM Tannin &3
o WIE ZAIYY. A% A& 1g9 400 ml®] FHRTFE
748l J19E ¥ W AR S0 mt HEE FRFE
A7k O oFfsie] Aggdoz ALE sigith AlHE
1 mi¥) 284 75 ml, Folin-Denis A/¢F 5 mi, Na,CO, ¥
4 10 mE A2 YUt 2{FTE 78ty 100 mlv}
gA 3 st 3087 AAAIZL F 760 nmojjA] v]A
A BsAt.

2 3

QulixHE 2 Yoo HY

1973 718l fulFoz owjABFel $9& AR &
otk fAe FE AEL FHLZ oFoFLY At
otz A 9ol TH Aot AYLASg AHLe
Table 29} 7t}

274 AAY A AG FolA A gL 2
ujzbe] ko] FHE AF FHAL U Fo2 MAHA
o WA 1998 49 34 3H4tel HuE o g 7ol
A ZZo|7(Mnigm tricliomanes Mitten)& 33t s
o) o 2EH A7 13I4A2 458 g AR
sto] Qujxl WMo} AEAPE PP olFJHIL UEE
B3tk (Table 3). 458 32 ol7j9] &7]9) & 4
Hefo] Aoz 9y gUen $£E5Ye gustA w4k
t} (Fig. 24). A3 39 AL €9 2= 9 ¢Hrh

Table 2. Collection dates and localities of S. chinensis in 1997

Number  State
of galls of galls

Sept. 25, 26 Chonbuk Muju, guchondong 4 closed

Date Localities

. closed,

Aprl May June July Aug. Sep. Octl. Sept. 27 Chonbuk Imsil, Mt. Sungsoo 15 open

Average 98 158 179 227 259 259 24.1 168 Oct. 3 Chonbuk Jinan, Mt. Manduk 2 open
temperature  Ordinary Oct. 4 Chonnam, Mt. Jiri piagol 4 open
. year 126 179 220 257 263 211 146 Oct. 6, 8, 12 Chonbuk Chonju, Mt. Goduk 10 open
Precipitation 98 159.8 97.1 265.2 187.9 391.8 269.5 71.6 Oct. 11 Chonnam damyang 5 open’
Ordinary Oct. 15 Chonbuk chongeup mogyokri 2 open

year 99.4 972 146.7 278.5 2445 1438 60.2 Oct. 20 Chonbuk wanju daeari 5 open
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Table 3. Collection data of hibernating nymphs of S. chinensis

QR 2] ey ' 289

Table 5. Number of the leaflets per leaves of R. japonica

in mosses at mt. goduk at 3th April, 1998 (n=100)
No. of Body length(um) Body width(ym) Leaflets per leaf 7 9 11 13
specimen Mean+S.D. Range Mean*S.D. Range Number of leaves 10 51 28 11
13 7085+ 117.60 S16~1020 403.0+ 6384 305~509 (%) (1000 (51.0) (28.0) (11.0)

uixiHS SHo| My 9l 37| Wi

2 HUE oA 390 AHg FQE AL 64
190lc}. 39 A<(pinnate)e] WA FA=H7] Al
Zsto Q] olHeR Aety A QTR AL oF
go] 2957 YAHAG (Fig. 2B, C). 9] AL
12709 HUF 9& 7~149 7HH2o R 1439 ARA F
Qe 7] WE 23T (Table 4). 69 1¥] 59
9] Zojo} F& AR A} Zole 20 mm, 2 1.9
mmo|ich. 99 A4 27)dle Aol Fo] HxIHAL
U, 69 249 Zol7} 2.3 mm, Fo] 2.9 mmelfiH}. 6
4 24ddle F9°l 7HNE A7 AFEST (Fig. 2D).
299 A7e 79 2494 7.2 mm X 10.3 mmZ =32#
Z715ti7t 89 1¥94)e 21.5 mmX 23.7 mmZ F48A
Z71817] Alzsiga 89 269 olfee tAl kil
Z7kste} 99 8Y olFdle Aol WU 99 24U
399 AG 1909 45t 3N FAEe] &
A&E -

QUiXIHE &gl WM RUT 2o B

SR Fe] F9& FAske BURE 7K 99 4
g ALY 194 EUF o 10071 E FE§1F e
2 Qs 2Yeafle)y] +F A} & A3, 49 9
AAG 1 +E9F )& 7F 397t SLO%E 78 Bt
11719 A2¢9¢ KA U A$7t 28.0%0)%c} (Table
5. 299 £ g9 £E AR b 419 99
€ 7F A7t 7 Bk a2 ogol 5709 gelt

299 Y49XE 27 S8 1Vl LMAEE 3
o] YAE d& AR A3} 56.8%7F ARFERE A
A o] F90] AU, 24.3%7F 284 <ol
T (Table 6). 1 o)A9] dPdAe S =EUZ &4
Aol 29 Y A= AU

Table 6. Order of the pinnates and galls of S. chinensis
(n=111)

Order of the
. . Ist 2nd 3rd 4th 5th
pinnates
Number of 63 27 19 1 1
galls(%) (56.8) (43 (1.1 (0.9 0.9

*Order from the base of leaves.

Table 7. The length of the leaves of R. japonica at the time

beginging of gall formation (n=12)
Leaf Date "~ June July August
length 1 7 17 24 4 24
Range (cm)  20~31 25~38 29~39 33~39 33~41 33~45
Mean 256 313 348 355 361 366
+8.D. +342 +4.11 £314 +2,54 £297 +3.58

99 A3 9 AFL vwdy] Y FYol ¥
A 5YE 9 12719 A& 64 194E 8Y 24U71A
255} (Table 7). Y& 69 24U 7o A3 B3}
QL 2 ojFe AA st

BUT o] Yoy AFS AL 48 12910} 49
099 2980 ARE, 44 2599 HUHF 949
olgo] Uehtr] AZsi. 28y 99 ¥ 649 1
dook NZEHUT. 642 7] VY Fgol ] EAHN
3 2 ol¥de A2 39 ¥ g gt o
A 99 P8 59 Toly 69 29 &2 /|7 F
alo] Yoy 9ow 7R BREY ARE AT
A=A

Y Al 1 MR Mch)e] W
69 19%E 74 24L7H4 739 ZAA w3 107449

Table 4. Changes in lengths and widths of the galls induced by S. chinensis on the leaves of R. japonica (n=12)

Date June July

Gall 1 7 17 4 4 14 24

Length (mm) 2.0+£0.52 2.1+0.47 22+£0.15 2.3+0.64 30161 41+19 7.2+245

Width (mm) 1.9+ 0.86 23+0.53 2.6+0.32 2.9+0.37 5.0+1.78 56+217 10.3+2.89
Date August September

Gall 1 12 19 26 8 16 24

Length (mm) 21.5+4.66 231824 36.1+13.32 385+1215 39.2+1539 40.0+14.28  40.0+18.37

Width (mm) 23.7+9.59 30.5+9.26  49.7+156° 50.2+1465 50.3+1325 5L6+11.68 5l.6+ 9.57
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Fig. 2. Overwintering nymph and gall formation process of S. chinensis (bar=0.5mm). A; Overwintering nymph in moss B; Fundatrix
on pinnate of R. javanica (upper view) C; A newly formed gall at 1st June (upper view) D; A lobed gall at 24 th June (upper view)
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29 AFAuA oA st A EY] wsA
S FABIYY (Table 8). 68 199 90%7} 17]¢9] €w
Z+& 7HAZ QoA 7R (fundatrix)®] 28 %(2nd instar)o]
Atk 69 7Y9E 30%7} 38 Z, 69 17U ©¥7}o) 2
MY 3%¥FGrd instanz @3zl Y PR A
(fundatrix adult)7} 2}z} 60%9} 40%0°)Uth 69 24YdE
ZHE QA7 100%019T. 69 17988 A 2 Aldg o=
o] 4tH7] Az

A 1A gAY dFES 2P A9 A 1 F2e
280~350 u, A 2 FFL 320~400 p, Al 3 2L 440~
560 polAL ZHE AAE 640 g o]Fol%lT} (Table 9).

ZE AAe B 1~10449 &g Aol 733z 9
A2 1~1674419] A 2 A FFE P&stz UG 79
249 o2 7t AF 50%7t AbYsigiT).

ol g ZIE F¢a e 59 F~64 29 =9
< B3] AFsa 33 e3sle 2R A7) 69 F~
gheol vepdnz, A 1 Adle @877k 25~30Y0)
sZstget.

S x| 2 Miclel g

A 2 Ade 69 1798 A 1 3o Yehpr) AFs}
Ao, 69 24Yolie A 2, 3 2fEo] Yl 79 4o
48 A 2 A9 ZA7F Jend) AFslgen 79 14
dele Al 3 At 48 WEs) A sact 79 249
of A 2 iyt 13 ALsA R AUl ¢ %
B gt o2 Hog nlFo] RolM A 2 Ay @
Fole 27~37Y90) 289249 (Table 10).

o 3~4 Mche| x5 HE

74 249 olFdle W3] WAL AP W)
E7Rs3. 99 159 Ao El & (wing bud)g 713 )
A7k Jea 99 sedle 9AE KR SAEEA

LufAE S e 291

Table 8. Developmental growth and larviposition of fundatrix

(1st generation) of S. chinensis (n=10)
June July
Stadium
7 17 24 4 14 24
Ist instar 1
2nd instar 9 7
3rd instar 3 6
Fundatrx
Adult 4 10 10 9 5
Laviposition + ++ e+ 44

* Number of galls among 10 galls examined.

Table 10. Developmental growth and larviposition of 2nd gen-

eration of S. chinensis (n=10)
Body length June Jul
Stadium y leng y
M. £S8.D. 17 24 4 14 24
1st instar 2720+ 1789 3 4 3 1
2nd instar 3622+ 39.85 3 3 7 4
3rd instar 502.1 + 48.39 10 9 6 10
Adult female 822.5 + 154.69 1 2 21
Eges + ++
Laviposition +

9}l (pterous viviparous female)o] JeER}EZ oo
3717t Lolattt. 28y 2 99 B8 Asle 7w,
A 2 A, A 3 AUzt 4 ko] EAso] dojA
g3 9] oo guzte] 8 ddo] 23T 47 YUk
mebA %S 7 A} RAEE Adstre S
o] HES SAFoEAN AU £ 430 89 198
B 109 15U7HA A 3~4 A ASE 26 &2
A3+ Table 113} 7t}

Table 9. Sizes of developmental fundatricies of S. hinensis (n=10)
Stadi Body length (um) Body width (um) No. of eggs No. of
Stadium
M. + SD. Range M. + SD. Range in the body nymph laid
1st instar 288.0 + 25.88 250~300 176.0+ 16.73 160~200 - -
2nd instar 374.8 + 44.89 330~440 187.2 +£25.04 176~224 - -
3rd instar 554.0 + 88.20 450~640 418.0 + 99.57 340~560 - -
Fundatrix adult 756.7 £ 89.44 640~880 5733 +£74.83 480~640 1~10 1~16
Table 11. Development of emigrants (alatae) of S. chinensis (n=10)
August September October

i 12 19 26 8 16 24 7 15
Nymphs 76 + 49 105 + 18 26372 28594302 3,396+815 5347+830 656+ 89 257+ 35 0
Nymph
(wingbud) 0 0 0 0 0 55+24 469 + 63 5719 +75 0
Alate adult 0 0 0 0 0 0 3,157£231 2378 £ 197 1,537 +631
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Table 12. Tannin contents of stems and leaves of R. japonicus
and galls formed by S. chinensis

Tannin contents (mg/g.F.W.)

Tissue

Sept. 25 Oct. 3 Oct. 15
Gall 6504 0.2 6554 +0.1 6823+ 0.1
Leaf 111.5+0.1 115.6 £ 0.1
Stem 342 %01 349+0.1

A 8 s 29, A 3 Adie] gFe] 79 249
of YeRIZ rARe s fA)50] 99 240 &¥siER
Vg FA F AU AR Be Ao] FelHo)
o AA2 89 19Y4E 2630)9 MG 89 269l
28592 108) o FFsAct wtetr 8U19U ¢ HEFH
A A3 Al 2] 4 Aldie] FAAe] olRojAE Rer
F349d.

FABL 99 249 ojFe] 2dsAY. 2 F2E 39
9 SF-Eol g3 RAIY 4Fo] oty A 2 71F:AE
o712 olF Ut e 109 74T FAY 43H
RS 7R 430l {AE AEs WA EAlske Ao
2 Hol 39 W9 ¥S B} o= AN yasp
A 3 A Al 4 AdE YroAe Re ol oz
.

SUIRIHE £Y2| Tannin &

FHFON enAEd 39¢ 99 259, 109 39 @
15U AW3te] tannin®tFE 28t 949 25¢) A
£% g 6504 mgolsiom 109 15Y9)E 6823 mgo.2
AN A% 682% €3 ¥ $H&e HAY
(Table 12). =3 v Z7)19 9919 tannin e
Z}z} 34.2~349 mg ¥ 115.6 mgo| AU

L)

QuAAZE HAE 4,80070d Ao JepIA BuRg
ol71E Wl J|FAER HolN F2 IFAN BEs=
A5Ee] gFojtt (Moran 1983, Takada 1991). %k
(1937)& duixo] oujAu o] Bate AT Yesty
ATE FI3 g, 32 2 dR] oujAdES 5
¢ FYE FAsHon oA E S, chinensis (Bell
1848)& AMgdhe 7ol Blgsitz 3T & AN

ZA MR EL EAU937)Y 129 B NAG).

€ d7dMe 19979 7he 9 duizAl A oujRs)
AR A Ao e XS WA HAZ, 2
FANE A7) R ARt FEE AF 219 2
Hag BF P22 e, 19989 498E 109744 &
uAE 3o g F99 AR APe BFRT 2N
o LA AF Foe Bwoz IRyt dux g
g ¢ ol FUR7E QN QA zA0] Fken, 49
Zol A&7t ol712RE 958 432 oS AAY ¢

BT e 85 2] A 224 A53

AT FF 717k 1% AL Hdo H[Ete o)
Boroy 7122 v

92 64 1Y Fxz FFHYOH 69 7Y o]Fd
NZol Qe $9& U gty W3] AYsiy
39S FAske AZle 2o/ ZA g BmR193N%
193613 69 4% F99 477t 93 HAHNGT 7)
E312 QoA & AFs} vixd Alvlol gl BAEHAU
L ¢ & Ak 2y o] F5(1997)0] A AR
ZAgE g 1R ZIRAANNE 69 1448 7|Ede B
AFRT 10~14Y AE =}

90 g45e e F2 /IR EFEUT A=
o] Eolte Yol Ztwst Azt foldtr] dEd A
olgtx AgEch $9 HFUF 99 g FHHAen
7180 713 7R Al 56.8%, T WA A 24.3%
2 gREe AU RS BAR(1937)9] 33.6%, 41.
9%9k= 7 ggtAut o) £(1997)9] 42.1%, 27.3%S} B
<8

ZRe JHY SRA wEEN PO T3S &
99 ¥8E FEFY (Fig. 2B). )47 $F9L A9 A
Aol AzRHERE 299 ATEe 4¥9 AW g
Iy FoY 2y F9Re 449 olHE A=
718 ©Eg (Fig. 2C, D). A&l 2 mmAEE &7 &
o g4 gyt 234 Al 1 AFEEE 19 D
2] geksigt

F%9€ Fis B9 6Y 199 AY 7R X 7
Holitt. 69 14Ydle 379 €He GAFI FAo
ol Al &g E2 e AAE Yehds) Al
gk 69 24%le BF AU HAZ A 2 AUy 45
& 2337 AT 28eg ket A Al
T 249 1 A-dE R9AY. 38 H5AR093N)L R
7} AYsz Fgo] &A3 HAE A 9FY I=
Agdga Jor o] 7]7HE AAFH 3190] "k =
€ A% A 2 Ade F3E gud B d7eM #Ed
2 1647 713 Bskod, Auldl X3so] e &
o &, 10 g3 30703 olid Rez AR Bk
1937 727t 10~23 /A9 F3e &dske Ae
g oy AR 3 43 = v)dolety o

74 209 7ol A 2 Adle] g3o] T A oS A
WE 24 o] " 2wst ¢ o, A 2 Azt ¢
< %Fol EA HoH AHuE FEIZIZE ofFH. Bk
193N= &= Al 3 Ald) o]3& AN EABLERER
(apterous viviparous female)o 2 FHF3gon BF Az
TE 219 HAE FA59. FH HH09DS dBE K
{AA A Fo] 9 YoM 4 AUE ANz 39
o, FIME HA 4 MNE A3k=dl(Tang 1976),
AAR01937)0] o 3 AdZ 71SF AL $39 4
Z38olv denyg Ak 712 ey Aol A AEH
t}.
HHA91)E @ 727} 69 o] 24HL AR, @
A 2 Ade AFe 79 Zo 24sE, @ HF Ad9
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FAHA 4L 99 Foo AFE MR 33 ko] &
th= 3714 g S04 8ol Altjel F¥o] glojok &
T Btk B A7 A 712 A7) 69 kel &
A& ANREZ, A 2 Adie] A7 78 P 2o,
GA%E 71 FAEAGAY A 3 HFe] 99 Fod U
EhubA mE0191)9] AFel A7HH oz X3} upeA
ghitzol ouiAlASE HA] 9 oA AdE AXG
I BE Aol FEFY Aotk ¥ B AF Ade BHA
(1937)9] ZAs}ke} Y7 AGo] o] Qilenz 7]9 3}
olo 23 At 429 &4y oty UgE)

£ AFdAe 89 199 H 26370400 Ro| 8¢
2690 2,859 MAZ 108 o)A IA Zrbsigon EHA
(193D% 8Y 12¥0] HF 582.7 /WA olAD Ao) 8¢ 229
de 4437 AMAE FF3A F71E2 oA dixz 8
208 Ao A 4 Auist AFE Ao BAAG.

Td ujAAFe] T NFHEHY] e v B
Aotk ALl 7127 489 AZYL ojgdN F9&
Pty g 4 Ug Aojig. 2R e Q4 &
9L A= EUE(Parocolopha morrisoni)e] 7339
A FARLE FHE vk Ak (ol & 1999). 13y £
A AFL Qo] 4A3] A7 o) Fo: AlLsA AAF.
2ol eujAHFe] FUF9 iRtk YL AHEs
o F9¢ P48 olfUdAE REY. FIUNAM F A
A AXe ST viste ujAHEEL 4 AUE ¥
Afop 37t e YA FET Fhol €ay Aol
QAHEFE A F9E YAPoN Z7|99 dF
£ o 29 HEUS Aotk

FA193NE hitxe] QuiAHZE F99 tannin FFL
23319k 19359 99 25Y0) 40.65%, 109 599 52.
25%, 109 999 58.85%% 71E3qct SAd 2k 22
A9 eujARS 295 23 65.6~66.0%2A T
AR FZAe FYA tanning-§-Fo) o Y
ot 2y 8 A7 AIde 65.04~68.23%F2AN EA
(1937)8] AR} BUdth E=8 279 YA E 2z} 3.
49%, 11.56%2] 433 =& tannino] FHEo] oA @
22 BuRe 9& tannin F2Y02A Mg 5L
JTHAZ Jox e .

¥ 47 Ak 33 F2AAFWurudea sp.)9] 39
B4 F33 BugEA A7 vz AE7F € Ao

AEEH
W) 1972. FFFAER 13. TEF V. Fa¥, AL

751 p.

oMATEEe AH) 293

ol 4, olFE, WAIE, AF. 1997. EUK-(Rhus javanica)
oM Quizt A i AF AT FEIA 36
83-87.

oldT, . 199. 39L& FAste AEEFRABS I}
vju)E)e] e, e Es]A 220 31-37.

o|FE. 1993. AFAHEEZZ. FEAL A& 990 p.

Bell, J. 1848. Pharm. Journ. 7. 310 p.

Danielsson, R. 1985. Polyviol as mounting medium for
aphids (Homoptera: Aphidoidea) and other insects.
Rntomol. Scand. 15: 383-385.

Ep2. 1596, A EfEHE.

Lee, W.K.,, H.Y. Seo and C.Y. Hwang. 1993. Taxonomic
study on pemphigidae (Aphidodidea: Homoptera)
from Korea. Korea J. Syst. Zool. 9: 237-249.

Lichtenstein, 1883. Schlechtendalia, eine neues Aphididen
Genus. Stettin. Entomol. Zeitg. 44: 240.

Moran, N.A. 1989. A 48-million-year-old aphid-host as-
sociation and complex life cycle: Biogeographic ewvi-
dence. Scienoe 245: 173-175.

Takata, H. 1991. Doss the sexual female of Schiech-
tendalia chinensis (Bell) (Homoptera: Pemphigidae)
“Viviparously” produce the fundatrix? Appl. Ent.
Zocl. 26: 117-121.

BHE. 191, VT uT7 77 AV0BIWOBRE LEY
BBz Wi bR, HAERSHMHEILEE 25
71-76.

BARES 1934, RANTHEFOEBELERUBRE D ATHEREIC
A ERITET. B REE 46: 473-481, Plate I,
1I.

EBARRN, 1937. BEARAEFOATBEOWE BIR. L&
LTXIVY /337 Sclechtendalia chinensis Bellgt
T. PR EHERBREE 261 253. 29 plates.

Tang, C. 1976. The Chinese gallnuts, their multiplication
and means .for increasing production. Acta Ent.
Sinica 19: 282-296. (In chinese).

Fa%REs. 1948. B8 REZESTRATIEME . EMyRER
ERFT B8 2: 398-405.

Zhang, G. and T. Zhong. 1983. Economic insect fauna of
China. Fasc. 25. Homoptera: Aphidinea, Part 1.
Science Press, Beijing 387 p. (In Chinese).

(19999 49 19 HF+)



294 ojeT - HFA - YA B A 2228 A53.

Bionomics of Schlechtendalia chinensis
(Aphidoidea: Homoptera) in the Galls

Lee, Won-Koo, Chang-Yeon Hwang* and Sang-Sup So
Department of Biology, Chonbuk National University
Department of Agricultural Biology, Chonbuk National University* Chonju 651-756, Korea

ABSTRACT: During the period from April to October, 1998 the authors investigated the gall devel-
opment process of Chinese gallnuts (Schelchtendalia chinensis) on sumac (Rhus javanica) at Mt. Goduk
near Chonju city in Chonbuk province. The majority (56.8%) of chinese gallnuts were formed on first
pinnates and 24.3% on second pinnates of sumac leaves. Galls began to form from the 1st of June
and grew slowly until the 24th of June. Galls enlarged rapidly after the Ist of August, but their
growth rates decreased after the 26th of August and stopped growing after the 8th of September.
Alate viviparous females escaped from galls after the 24th of September. Fundatricies, the second gen-
eration in the galls, exuviated three times to become adults on the 24th of June. Fundatrix adults
bore 1~10 eggs in the body and laid 1~16 nymphs of the second generation. Nymphs of the second
generation began to appear on the 17th of June and had matured completely on the 14th~24th of
July. Adults of the second generation bore eggs in the body. Thus the developmental period of the
second gencration was 27~37 days. Nymphs of the third generation appeared on the 14th of July and
finally alate viviparous females were developed on the 24th of September. During the two months
from the beginning of the third generation to the appearence of the final alate viviparous females,
there should be at least two generations, that is, the third and fourth generations. The fourth gener-
ation seems to begin at about the 20th August because the number of inhabitants (2,859 individuals)
in galls on the 26 th of August had increased more than 10 times those (263 individuals) on the 19 th
of August. The tannin content of galls was 65.04~68.23% while that of sumac leaves and stems was
11.56%, 3.49% respectively.

Key words: Aphid, Chinese gallnut, Life history




