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Biology and control of the leafhopper, Typhlocyba ishidai
MATSUMURA in apple orchards

CHIKARA TUGAWA, MASATERU YAMADA, SHOEI SHIRASAKI
S and NOBUYUKI OYAMA ' :

(Aomori Apple Experiment Station)
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Order : Hemiptera

Suborder  : Homoptera

Superfamily : Cicadelloidea

Family : Cicadellidae

Tribe : Cicadellini

Genus : Typhlocyba (Edwardsiana)
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Table 1. Population of adults and nymphs of the leafhopper,

Typhlocyba ishidai MATSUMURA. ®

Number Number
Date Place-name of of

adult nymph

1962. 9. 6 Ttayanagi-machi 1.5 22.2
9.20 (Gohonmatsu, Namioka-machi 5.0 7.7

” Gosanmae, Namioka~machi 12.2 43.1

#” Nagahashi, Goshogawara-city 9.0 17.1

#” Kawakura, Kanagi-machi 2.7 7.0

” Kashiwa-mura 4.8 11.9

7" Mitsuya, Fujisaki-machi 8.6 22.5
9.22 Hirofune, Hiraka-machi 1.9 1.2

“” Karadake, Hiraka-machi 2.5 3.2
9.24 Haragatai, Hirosaki-city ¢ 0

" Onizawa, Hirosaki-city 2.9 5.6
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Number Number
Date Plece-name of of
adult nymph
9.24 Yuguchi, Soma-mura 2.1 0.2
»” Godai, Twaki-machi 4.5 3.3
9.26 Kawabe, Inakadate-mura 9.3 17.1
10. 3 Tokoshinai, Hirosaki-city 34.4 18.1
#” Takasugi, Hirosaki-city 4.2 1.1
” Morita-mura 19.6 18.8
P Mawarizeki, Tsuruda-machi 55.5 4.4
1963. 9.28 Nagasaka, Kuroishi-city 14.7 43.3
9.25 Nagahashi, Goshogawara-city 10.6 65.4
“” Nagamae, Hirosaki-city 11.0 25.0
” Aonzo, Hirosaki-city 19.8 24.8
i Mawarizeki, Tsuruda-machi 5.8 27.0

a.

10 trees were investigated in 1962 and 5 trees in 1963, 20 leaves per tree were surveyed freely

and the total number of insect were shown.

Fig 1. Map showing areas where the leafhopper has occurred in Aomori Prefecture.

@® Occurring number is very high
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Table 2. Density of overwintering eggs of leafhopper. 2
Number of eggs in 5 cm.
Date Place-name long at the central part
of twigs :
- 1961, 4. 3 Taneichi, Hirosaki-city 24.4
1962. 4. 17 " 156.4
” The suburbs of Goshogawara—city 7.6
4, 21 Shiroko, Fujisaki-machi 0.9
” Itayanagi-machi 63.4
" Aonao, Hirosaki-city 68.3
1963. 11. 18 Nagasaka, Kuroishi~city 20.0
11. 19 Gosanmae, Namioka-machi 59.2
” Nagahashi, Goshogawara-city 120.2 -
#” Aonano, Hirosaki-city 77.0
” Nagamae, Hirosaki-city 215.6
o Mawarizeki, Tsuruda-machi 317.0
a. 5 to 15 trees per area and 10 to 20 twigs per tree were investigated.
Table 3. Some species of leafhopper attacking apple trees
in Aomori Prefecture.
Per Cent
Per Cent Number
Date Place~neme yiyos Empoasca
o T, ishidai flavescens Sampled
1963. 6. 5 Apple Exp. Sta., Kuroishi-city 100 0 a1
8. 8 " 100 0 144
” Nagasaka, Kuroishi-city 098.2 1.8 109
9. 13 Nagahashi, Goshogawara-city 92.4 7.6 79
9, 19 Apple Exp. Sta., Kuroishi-city 100 0 260
10. 9 Nagamae, Hirosaki-city 100 0 261
p Mawarizeki, Tsuruda~-machi 99.1 0.9 463
” Nagahashi Goshogawara-city 96.9 3.1 389
10. 15 Apple Exp. Sta., Kuroishi-city 99.1 0.9 ‘229
~10. 28 Nagahashi, Goshogawara-city 95.8 4.2 431
10. 29 Apple Exp. Sta., Kuroishi-city 100 0 353
11. 18 # 99 4 0.6 163
11.-19 Nagahashi, Goshogawara~city 88.9 11.1 287
” Mawarizeki, Tsuruda-machi 100 0 275
" Nagamae, Hirosaki-city 100 0 306
1964, 8. 17 Moya, Aomori-city ‘ 74.5 25.5 55
9. 18 Apple Exp. Stm., Kuroishi-city 99.3 0.7 137
10. 27 | " 100 0 142
11. 18 o 100 0 217

b X 5 Hic X AREBEC bBVIEH D, R
ﬁ%é@ﬁmﬁ:&k&n,mﬁﬁmﬁwr%$ﬁﬂb
FAE TR, MNCICEEE, R, HEEEls
LGRS T Ui, L L—RDEIK 3T
bR H-sSAL MRk LT DEREEEEL,
TRES LT 5L BEREAR UO.

—F5 £ DT I\ T AE R DL A RRTEE SRR
SRR S ons, 1964 A ORER, BUCERLT
O B % & L3 LEEOEHREHR R Lok 5%
BT B ATH bbb, COEOHE L EEERR
B : &¥F 27

LokFes Lic 2 2.5 ORI LTI YA e AF
2,34 OITH BH 5 PR ERRT B AicfTik 2k

WO TRC St BRFARIRETER R 3 Rl U T,
ﬁ%ﬁﬁuVi@fﬁgﬁmtﬁﬁvﬁkjauﬂ{f
Lib B, T aENESs JCFHF IBETli b G
§voB 1~ 2 SEED I FUeAg 2 O 1%
BT BE T, BB LIVE TOFEI X D &if
HRICETS I P kA2 BRPEVF LT AE
2,34 Oncopsis mali MATSUMURA DERAFIIFHILLE
B B E T L2847 SRR STV Ho

3, ZenntoBEREREORBICETS
2, 3DER
AR DI RAIZS A DRB D TIEWRD 2 oDt
Fz bivde




Bl e L . g e s U S oES A YA e R T o R E B 5

(i) Y vLOERTH DAL, WK Rk
L EE oo ERD I P e AR a3 LER
CRENTV, ZHSERREL L DS A0
KIS ATBE OB L OMsE—RE LTHTrR>Tnd
T,
(if) ﬂﬁﬁﬁﬁﬁk&lbfﬁﬁbto
¥, RAEFHSERGOBA L REERBO R
HTHY, &EBANRIBERIEE T CAEs
NTW SR B, SRS LR A E R 214
Fedt, ZOARTOWTRESAEEL, Ry
oA TIUEE DEFESHBTDH S 5. ThicH LT
(D ORESFEER» SR TRARRE O AR RO
¢, COIEH LERNRECEEOERI OV THE
LT AR, FOB LIREE D7 VAOPIWITLZ
BRETH D, FRBOFME LTHNA B OVIINF 4
o Anagrus sp. & 1EOFERTHEHI, ATHRZ RS
HloSAT I, BEREENOBMCR Y EEESY
ARREMEACA & v, T RAMIERSREER L Ty
AP SRS VSN, oD EEREICX
DT Z HITAHRE I ERR AR 2 B F > T
PR R K BT DT SR Y, O TIEHAESE
EORER~TRELEEZRE LD EFZ LGRS L
Th e COBSEHERCZ\ ) v TR OE
PrcH 5y F¥Ee = VEHOEERRAEITIEER T
LI RFLTE XS, FRE—REMD 7 VALY
WL X AEROFBEARERMCEL YO THEY, B
2 RHRAREEARIC I B DD TORRIC L 54
¥ =3EmEl (BAKER, 1952) =, 3L {RREFRD Y v
2k D VT ViRV A (Lithocolletis ringonie-

v

1. B #
U DPREIE3.2~4. Lam, HERIC X DA/ ZE 1k 2% &

0, IR &b 7oUE1120.65~0. 0, SHSLLERY

Lokl (B X b SR T OESSREEEETS
Lo d s, HEEHEENE, frhceeRyL, il
1RO D D EEEE L IR~ Z AT B, /D
Wil =TS, HSemae D, hRERSARITE
AT B, BIREHKEE, IS EEEE T
VHRIO RIEE, HIT LR, FEHEL.8~3. 2
12,62, 9, WIRVERT, BECHES E EEICK
DY Bl B H T 5. THEER B MO ~fo s

¥

la MATSUMURA) @icF4 (RiE, 1961) 1% @ i B
Th5,

F2udoMoRBFICH LTEREREEL, O
(EfFEEAETE LB ETH B, —ica a1 KA L
TAFFHVEIOERR T LikddoTD, HEY <

Jr a2 A EORFICH ST L 5 IR BREL

PPV L RECIELTHSE (FHHb, 1963) . 12
Fe A a0 h TORS T & TESEID $ Oh
AF F A VRIER R A Ue@EE TR WAV
GR% 4TS, COEKELTETEREE ORI
X o THESDE TS B, 23T FFY
FloBWAEEOE W T &SRS R 5EILE
HEB5, bbIEEORANRDIERIRIEE S
Wb TH 50, HFEEHOSUETTETHRE OAEE
AV I T USSR BB~ D4R A Ltk
BHOLOEEL NG, OEFREDRD & IERER
EOMEEERICAR L iobORELEE W 28D
%%%x&h%#,w%%&# I P dICIEAHD
BEIBBETD B,
mkﬁiwlﬁﬁﬁﬁﬁﬁﬁmﬁ@ﬁmEmaﬁﬁm
ChER LT B, TR ROy A RERST
BhOTHD D, —ARCHEEFESEHIRIIFIE, B
AAFRMOERE X CEHOGDWEIRT, 2 GOl
KEAEOIFESCH BT ¥ER R v 3 S 4T
Ao BV VyIZEB = voLETCHERCD, RoFR
Y e = L ORASEE B AT AN A R
BrEiinh, KBRS EELEIEERLES
EREVHETARELL D LI REOREEINE
LTHHLETH B,

&

&HOM, EIER ICOWiTEE. EREOREITT
Azt > TEA, ﬁvagmm%,*@kﬁor
AT 2,

BEOPRREES. O~d. Inn, fGIC I D R/ND ZE {155 &
5oiﬁﬁmwib%ﬁwqﬁlﬁﬁ%ﬁ,zﬁ@%m
FHEEFF L, MO LhIES 2 ahass, $<Eh
MRS L, BVWHOFXEEICM - T < bt
5o MkIEARRO shaft oI, LOLEE Bk B B
EARAQN

2. & &

T RIS 2058 % 00 £ o IROEACRIE LB

§
.
!
1




6 EEE D A CREEME BL0%

AL, BHNEREET, AWafky LEREE, & MEORENTD bhb, HEiCKT bEHEO
i A OEES B B, BIREEGELERKE, 058 EXAEEE L.
H5AREBLTREERD, EFOBRRLh TN 34y : RO 1 EMOHEEIBE < £ T#
1.0,1.3,1.7,2.0% X U2 T, ZDPE, BRMICL 2T L, %i0 g L IgEoRi s TR S,
B L AESHOHBERTAETH 2B E LE2EOREH 44 thiOEEIE 1 ERoRR ET, Blaoth
FEEE &5 %, . I 1RSI OHRRRIGET D,

14 BFEORETE LD BhT, g EOE S 54 S L BB L, IO DO 3 BED

SIS X UEROFh L DI SRR, Hsh ¥ v, BHOFhEE S EHORRETET
245 + thifgds X OBEIDORIE T 0 IC T T, By

Fig 2. Nymphal stages of the leafhopper.

a : First instar
b : Second instar
¢ : Third instar
d ¢ Fourth instar
e ; Fifth instar

3. m (1) ShoRES
JE120.80mn, 5E7E0. 24mn, EHEH-CoIFFIRCH Y, E sk, LIMIEiHORE FICET SO0

g, EBATERRES D, SHUEHIRES L LG THECHICHENERN S b L 5 PpEBEE LI,
EOlRRSD bbG. LREN, Ackahimy TEAE

R k) bhis v, BMESElﬁﬁamaiﬁwﬁmﬁimémokm
%@%Ew%Twn—w¢mﬁﬁLf$%,%wﬁ%%
4, 2, 3WEOER @ﬁﬁTfﬁm%m%LT$W$@EW%&EML,ﬁ

Table 4. Size of eggs of the leathopper.

Length Width
Treatment Nunther
reatm Average+99% Average+999 Examined
fiducial limits Maximum Minimum | fiducial limits Maximum Minimum
mm wn o et o P
Summer egg 0.79 £ 0.023  0.86 0.77 0.24+0.012 0.26 0.22 13
Winter egg 0.81 + 0.022 0.89 0.7 0.24 + 0.009 0.28 0,22 22

#
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Fig 3. Measured position of some parts of adult.

: Head width . :
: Length of hind tibia
: Length of fore wing
: Length of hind wing
: Length of ovipositor
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.

Table 5. Variation of body length in generation.

Date Sex Average? Maximum Minimum IS\I;::L?:E |
—- !
£ . )
. female 3.62+0.054 3.75 3.39 22 ;
(1st generation) male 8.50+0.077 3.64 3,39 13
8. 8 female 3.35:-0.053 3.57 3.21 21 :

(2nd generation) male 3.17--0.080 3.46 3.00 20
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Date Sex Average® Maximum Minimum Number
Sampled
ot wm i B
10.21 female 3.9440.063 4.14 3.75 22
{(2rd generation) male 3.74+0.022 4.14 3.50 22
a. TFiducial limits are 99 p;r cent.
Table 6. Variation of the parts of a body of adult in generation. a
Date Sex Head ! Leg;f;th Leg%th Leg%th Legtgth Number
Collected Width Hind tibia Forewing Hindwing Ovipositor Sampled
] ol o n n
6.10 female | 0.69--0.012 1.43+0.023 | 2.920.032 9.610.034 | 0.90+0.040 18
(1st generation) male 0.65+0.010 | 1.380.019 | 2.7540.071 2.554:0.057 13
8. female | 0.66:£0.016 1.41+0.024 | 2.81£0.047 2,49+0.053 0.94+0.038 45
{2nd generation) male 0.65+0.015 | 1 "a840.051 | 2.81+0.049 | 2,50 +0 .Q79 19
10,21 female | 0.70::0.009 1.49+0.026 | 3.202:0.034 2.80+0.044 | 0.98+£0.036 30
(3rd generation) male, 0.66--0.011 | 1.4 +0.027 3.02+0_ 058 | 2.74£0.058 30

a. Fiducial limits of mean value in table #& 99 per cent.
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Fig 4. Variation of forewing venation.
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Table 7. Variation of forewing venation.
Place Nomber Type variation and its frequency
Collected Examined b c d e P a h Normal
Kuroishi-city 483 30 7 1 5 2 2 1 435
Tsuruda-mach 217 10 4 0 1 1 2 0 199
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Table 8. Average duration in days of nymphal stage of the leathopper in tield.

Average nymphal { Minimum | Maximum
Generation Hz:at}?e 4 Sex | duration99% | nymphal | nymphal géi?dfifi EN“(‘;;"‘;{,
< fiductal limits duration duration 1ano! merg
5.8 | female 34.0+0.5 31 38 1.462 66
male 33.040.5 28 38 1.782 109
33.4%0.3 28 38 1.737 175
Lst 5.11 | female |  32.942.1 30 37 2.132 10
male 32.2%41.5 28 37 2.149 18
32.4+1.1 28 37 2.133 28
5.22 female 32.4+1.0 28 37 2.108 32
. male 31.8%5.1 27 37 3.372 6
32.3+1.0 27 37 2.230 38
6.2 female 15.9::0.2 15 17 0.510 44
2nd i inseet male 15.4+0.6 14 18 1,362 36
{in insectary) 15.7+0.3 14 18 1,011 80
female 30.7+1.3 22 51 4.401 81
3rd 8.13-8.162 | 1ile 28.541.0 22 47 4,400 129
29.4:+0.8 22 51 4.524 210

4. The nymphal duration was calculated as they hatched on August 14,




)

RN - (LB - g - N 2 U v TR A xR X = aad o T AT 11

(2) ERTET55HEM
15, 20 X U265 Co B T CRE LiB-a 0 sk i
WEIRCFRTIRY T, BT X 5500k

W HBE L FRE, MOTNSHEOBETHELSTRVE
A5 BB,

Table 9. Average duration of in days of nymphal stage of the ieafhopper

in insectary,

Averzge nymphal | Minimum | Maximum
Date Temper- : Standard Number
Sex duration -+99¢5 nymphal nymphal P
Hatched | ature fiducial limits | duration | duration deviation Emerged
female 33.9+0.7 31 38 2.074 60
6.19 15°C | male 33.7%1.2 30 20 2.736 36
33,8406 30 40 2.334 96
o female 21.541.5 " 19 26 1.761 13
6.17 20°C | pale 20.0+1.3 17 26 2.026 20
20.6+1.0 17 26 2.045 33
° female 18.9+0.4 18 20 0.640 20
6.19 20°C | ale 18,7511 16 24 1.713 21
18.8%+0.6 16 24 1,294 41
- female 19.79+0.7 17 23 1.497 37
6.20 20°C | gl 19.220.7 18 21 1.032 16
19.60.4 17 22 1.077 56
female 16.2+2.9 15 19 1.081 20
6.18 2°C | ppale 15.830.8 14 19 1109 16
16.0+0.5 14 19 1.095 36
female 16.9+0.7 15 18 0.993 17
6.13 2°C | e 15.9+1.3 14 19 1.553 13
16.50.7 14 19 17330 30
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Fig 5. Distribution of head width of the leafhoper nymphs.
(1 unit of head width=0,0154 mm)
SR HENOFSE, i
K, T, BUERE, ER
| Bl X DS TOREHL AT
FEHEOERDOED THD T
b bE 1 ~ 5O EEER
A0 26m, 0.33m, 0.

a0t
' 42nm, 0.54mm, J5 X0, G8mn

2 ¢, RELHE IS EH3
é STHDEENRE DK EL
2 1.293 % R, BI~FE449
= - kg 1.275T Zhie2\W Tl
5 y hA T v B R N 4
E SAKE T LA B
201 ' nRESHOBE1~2%E
YUEL~5HORTHITE
1 BiER DS E OB IIZ
A% X 2,
1or oEwEiiEo 2, 30K
BT oEAE
SEBME — R g
) G w | ™
° 20 10 40 50 4% Foid DYAR, GAINES
Head width & CAMPBELL 35X ¢ Toxu-
| NAGA DAFCEMER A L TARER IR L, oF ToOKUNAGA DT log Y=g 33'4—3( =0.1esg{ ‘
DR Z BR, _ =5
kﬁtcw%émxm%&,Ymﬁmf,znbmﬂ
Dyar @z  log Y=1.1161+0.1066X X9 LR EHAaEIROE D T, & SILAORT
G. & C.p®  log Y=1.1304+0.971X+0.0006X? RS2 TR TH D,
Table 10, Head width of nymphs.
Average N
+99% . - Standard Coefficient Growth wmher
Ipstar ﬁduciaal Minimusm | Maximum deviation of variation ratio Examined
limits
T 16.94+0.22 14.0 19.0 1.021 6.03 — 142
T 21.29-0.29 20.0 23.0 £.755 3.55 3.257 49
o 27.520,26 26,0 30.0 0.815 2.96 1.293 69
W 35.10+0.38 32.0 40.0 1.511 4.30 1.275 106
vV 44.17+0.47 41.0 47.0 1.671 3.78 1.257 84
——
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Table 11. Calculating value of head width which
conducted by each formula.

Value by actual GAINES &

Instar measurement Dvar CAMPBRLL TOKUNAGA
I 16.94 16.70 16.91 15.40
I 21.29 21.35 21.24 20.98
Jii N 27.52 27.29 26.76 27.81
v 35.10 34.88 33.82 35.69
V 44,12 44 .58 42.86 —

Table 12,  Fitness of each formula.
Tnstar Dyar GAINES & CAMPBELL TOKUNAGA
T 1.42 0.18 9.09
i —0,28 0.24 1.46
I 0.84 2.76 --1.05
v 0.63 3.65 —1.68
Vv —1.04 2.86 —
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B34 DR SRIER EMEL 0 X b, Toku-
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Table 13.  Secasonal variation of incubated number of mature eggs.
Mature eggs per female Number of
Date Number female without
Sampled Av!e&tige Average Maximum Minimum mature eggs
9. 18 20 0.05 1.0 1 0 19 (%59
22 25 0.1 1.0 1 0 22 (88
0. 9 20 0.3 2.3 3 0 14 (70
15 54 3.8 4.1 8 -0 5(9
21 39 3.8 3.9 7 0 1( 3
33 52 2.2 2.8 B 0 14027
26 55 3.2 3.4 7 0 2( 4
il g 55 3.7 4.3 10 0 9%16

4. Average A...... on number of total individuals
Average B---.-on number of individuels which have mature eggs
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Table 14, Average incubation period after heating up.
Average Average Average Average
Date incubation | Number | incubation | Number | incubation Number | incubation Number
Heated period Hatched | period Hatched | period Fatched | perio: Hatched
at 25°C at 20°C . at 15°C at 10°C
1. 1 25.2+1.2 67 35.141.0 249 52.1+1.1 402 96.4--1.7 458
18 21.8+0.5 265 27.7+0.5 556 44.9+0.7 624 86.0+1.1 435
2. 7 17.1+0.5 207 24.7+0.5 429 42.84+0.9 386 75.7+0.9 502
27 16.3+0.3 341 21.8+0.4 265 38,4+0.7 401 65,740.4 231
3. 19 14.0+0.2 956 18.440.2 930 34.84:0.4 958 61.1+0.6 889 :
4, 8 13.3+0.3 | 669 15.6+0.3 | 699 27.6+0.4 | 478 55.940.7 | 727
29 8.1+0.3 310 9.9+0.3 492 19.9+0.8 265 30.9+1.4 286 -
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Table 15.  Hatching percentage of overwintering eggs of the leafhopper, Typhlocyba
ishidai MATSUMURA and percentage of emergence of Amagrus sp.
25°C 20°C 15°C 10°C
Date T. . R T
-y s |Ana- Eggs | 7., . |Ang- Eggs |°.., . |Ana- Egps |23 . |Ana- Eggs
Heated ISh:iai grus| a+b [Sam- “kém. grus a+b [Sam- zshgai grus| a+b Sam- 3‘2? grusa+bSam-
@ (b) pled (a) (b} pled () (b pled ) (b) pled
1. 1 33| 3.2 6.5/2026(27.4|21.5|48.9| 910 /42,4 12.2 |54.6 | 947 |49.6] 11.260.8 923
18 [ 18.8 | 8.4 | 27.1 2413 | 52,3 | 22.0 | 74.3 | 1064 | 43.9 | 11.5 | 55.4 | 1423 164.8| 17.1/281.9 671
2. 7 |47.4115.1 (62,6 437 | 64,1 | 3.3 |67.4| 668 |74.1|24.2|98.3| 521 66.7] 6 8/73.5 887
27 149.6|13.4|63.0| 688 |43.5|12.6|56.1| 609 |68.0| 8.0 76.0 590 |84.6 13 2107.8 273
3.19 {86.4| 7.3/93.711107 |58.6 8.3 |66.9| 1687 | 66.6 | 16.3 | 82.9 | 1439 [v9.0| 4.9833.9] 1126
4. 8 | 38.4 [18.7 | 57.1 1742 | 43.8 ) 14.4 1 58.2 | 1595-/ 64.9 1 14.2 [ 79.1 | 872 | — — — _—
29 124.7 1 15.8|40.5| 1253 | 46.9 | 8.5 |55.4| 1050 | 33.4 | 20.1 { 53.5 | 793 [39.3] 10.2149.5 753
Table 16.  The influence caused hatching of overwintering eggs
of the leafhopper by preservation at 5°C.
1963 1962
Days - : Percent { hatchi
Pre Date Incubation Date Incubation reentage of hatching Eggs
served Heated period after  [Number Heated pertod after Anagrus Sampled
at 5°C ‘ 20e°C heating + 9924 |Hatch- at 20°C | beating+ 9997 | T\ ishiday| (Emer fred) at+h
a fiducial limits led . | fiductal limits (a) (b)
0 11.19 51.9+2.30 161 11.9 39.9+2.1 — — — —
10 29 41.7£1.17 334
20 12. 9 40.7:£1.26 128 12.9 33.2x1.2 33.6 — — 431
30 19 36.9+0.63 458
40 29 31.7+0.43 600 29 29.6+0.9 48.3 7.4 55.7 377
&0 1. 8 28.9+0.84 177
60 18 27.0+0.42 394 1.13 26.2+0.7 49.8 5.4 55.2 634
73 31 24,2+0.35 444
80 2.7 — — 2.7 21.84+0.6 47.9 12.9 60.8 753
90 17 22.3+0.27 735
100 27 20.5+0.36 507 27 21,4+0.5 §57.2 15.1 62.3 568
109 3.7 20.2+0.34 601
120 18 18.1+£0.29 773 3.19 16.34-0.4 67,1 17.8 84.9 473
130 28 18.2+0.42 351
10 4. 7 16.5+0.37 437 4. 8 15.1+0.6 60,1 3.2 63.3 381
150 17 16.7+0.32 468
160 27 13.3+0.27 341 29 11.440 4 44.4 9.6 54.9 700
Ko — — —
L 5.18 12.3x0.22 508
190 — — —
200 6. 6 10.2+0.15 837
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Fig 6. Hatching transition of overwintering eggs of the leafhopper.
A : Eggs trom Taneichi, Hirosaki-city, 1962
B : Eggs from Aonao, Hirosaki-city, 1963

C : Eggs from Apple Exp. Station, Kuroishi-city, 1964
D : Eggs from Aocnao, Hirosaki-city, 1964

AS : A period of American Summer Pearmain blossom
R : A period of Ralls Janet blossom
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- ] Table 17. Depositing time of overwintering eggs of the leafhopper.
: ‘ ‘
]
i . Number of Tem i Number ot .
‘ . P per- | Relative . A Temper- | Relative
| 4 Date Time i‘ﬁiﬁ:;gﬁ ature Humidizy Date | Time ii%ﬁ?}g;gr ature Humidity
; i .
! 10.30 0 16.8 85 9.05 0 6.2 50
i 11.05 0 14.0 65 30 0 7.2 50
| 30 0 13.8 65 10,00 2 8.4 48
! 12.15 0 13.2 62 30 8 8.0 47
! 13.05 0 13.0 60 45 10 3.8 46
| i 30 — — 54 11.00 21 8.2 45
i 45 1 12.0 54 15 21 8.8 45
| Oct. 22 | | 14-00 2 12.0 54 30 19 9.4 47
‘ . : 15 7 11.4 54 45 42 8.4 48
80 12 11.2 4 12.45 22 10.0 52
45 13 11.0 54
: 13.00 20 10.6 52
15.00 10 10.8 52 5 23 9.2 52
15 18 10.6 51 |Nov.20 %0 o 08 2
30 20 10.4 51 i e 9°0 i3
| 45 17 9.6 51 14.00 po 38 23
i 16.00 13 9.4 50 : :
15 130 9.0 53
13.00 2 16.8 60 30 167 8.6 55
it 14.02 19 15.4 60 45 173 8.2 56
i Oct: 28 30 25 16.0 63 15.00 136 8.0 56
| : 15.00 23 15.0 63 15 93 7.6 56
i l 30 27 14.1 63 30 74 7.8 57
‘ o 15.00 53 12.7 65 ) 45 63 §i'0 58
, : 6,00 4 .6 59
‘ 13.00 0 15.5 46 . !
i . [ \ 80 10 1i8 @ 15 27 7.2 60
i 14.00 2 16.0 47 .
i Nov. 12 30 10 15.0 50
il 15.00 13 14.5 50
i 30 20 13.5 55
I _
we Fig 9. Posture of deposition
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XNLITLEDEL Fig 10. Transition of sex ratio of the leafhopper.
HERERL L @ o Felinale A : First generation adults in Apple Exp. Station
Ao Liato 0-----0 [Male B: gecond generation adults in Apple Exp. Station
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. 50 F : Third generation adults in Nagamae,
KREREHE LT Hirosaki-city
EE5ELTHwDHHO 25 G : Third generation adults in Apple Exp. Station
¥ Bibhs, (1963)
H : Third generation adults in Apple Exp. Station
(1964)
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Table 18. Longevity of the third generation adults.

fernale male
Individual Date Date Longevity | Individual Date Date Longevity

No. Emerged Dead (days) No. Emerged Dead (days)

2 9.27 11.30 | - 64 5 9.24 11.18 55

4 0. 3 11.18 . 46 7 9.23 11.14 52

8 9.27 11.14 48 18 10. 5 - 11.14 40

9 . 9.27 1. 7 41 21 10. 3 11, 7 35

10 9.30 11.28 59 22 9.24 11.26 63

11 10. 7 12.16 70 28 10. 4 11.27 |- 52

13 9.28 11.16 49 3L 10. 7 11.22 46

14 9.27 12.11 ) 75 39 10. 3 11. 5 33

15 9.28 12,21 34 50 10. 7 12. 2 56

19 9.21 1., 7 47

23 9.27 11.30 64

26 10. 8 12.10 63

33 10. 7 12.10 62

34 10. 2 11.30 59

35 10, 4 11.18 45

40 10, 5 12, 2 58

49 10, 2 12. 3 62 .
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% = Fig. 11, Population of the leafhopper in autumn.
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Fig 12.  Breeding cage

i}' a: Lamp globe -

b : Glass tube
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"Table 19. Depositing number of ‘the leafhopper in a breeding cage (when used a lamp globe).

1963. 10, 1 — 11. 22 1964. 9. 25 — 12. 4
Candition . Condition
Individual | Depositing of adult Leaves Individual | Depositing ot adult Leaves
No. Number Condition | No. [ Number Condlition
temale | male female | male
1 0 dead dead | withered 1 5 dead dead | = withered
2 0 dead | dead | normal 2 6 dead dead withered
3 10 dead dead normal 3 0 dead | .dead normal
4 . B dead dead normal 4 18 alive dead - pormal
5 8 dead dead normal 5 16 dead dead normal
6 9 dead dead withered
7 0 dead dead normal
8 13 alive dead normal
' Table 20.  Number of deposition when used glass tube.®
. Condition of adult
Indll\x{éc.lual NDE;%E?;‘(S& Condition of leaves
- female male
1 15 dead dead normal
2 12 dead dead normal
3 7 dead dead normal
4 5 dead dead normal
5 12 dead dead normal
2. Examination applied from September 26 to December 7, 1964,
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Table 21.  Depositing position of overwintering eggs at the new twigs.
T&V;.g Ireatment Distance from base of new twig (cm.) aAg‘;er‘
10 20 30 40 5 60 70 80 90 100 110 120 120

Size of twig | 1.14 0.97 0.95 0.88 0.83 0.80 0.77 0.71 0.64 0.63 0.56 0.52 0.42 | 0.75

1 ﬁj&‘{j;f“g 16 25 32z 56 72 66 80 116 148 182 196 147 88 | 94.2
Size of twig | 0.96 0.88 0.87 0.82 0.77 0.73 0.71 0,70 0.66 0.57 0.55 0.45 0.44 | 0.70

2 gﬁﬁﬁf;mg 21 32 6L 75 97 9% 97 108 107 124 137 63 5 | 78.5
Size of twig | 0.96 0.84 0.79 0.72 0.66 0.62 0.58 0.56 0.52 0.40 0.67

S pepositing | 47 55 55 98 111 63 3 33 1L 6 51.5
Size of twig [0.90 0.80 0.74 0.68 0.63 0.57 0.56 0.50 0.49 0.41 0.64

1| Repositing 1 12 12 12 13 3 29 34 4 0 14.8
_ | Size of twig | 0.96 0.87 0.75 0.72 0.66 0.58 0.53 0.46 0.69
O |REwitiog | g 95 144 114 55 80 59 24 79.1
) Size of twig | 1.05 0.88 0.87 0.77 0.75 0.72 0.65 0.60 0.57 0,51 0.44 0.71
? ﬁjﬁfggmg 15 29 32 4 50 55 29 25 31 34 9 32.2
, ls)izgogiftggg 0.98 0.85 0.80 0.74 0.69 0.66 0.62 0.59 0.53 0.53 0.52 0.44 0.38 | 0.64
Nt 5 19 18 43 41 52 28 28 26 58 72 78 19 | 37.2

. SDi:;ozifﬁt:gg 0.92 0.82 0.79 0.71 0.68 0.60 0.50 0.45 0.36 0.66
Nomber 16 14 33 35 54 44 34 9 B 27.4
Size of twig | 0.92 0.86 0.83 0,80 0.70 0.69 0.68 0.58 0.76

o Depositing " | g0 mmgs 136 178 148 200 155 51 127.1

;'; I

STEINGR (1938) iz L 1 T pomaria o 4 4 5 jx
BESO R udgic g kv 58, SEOTEIC 3T B[
BONR 2 B, 7 AT St B AR
THRND 5 BRI BT, SRR 1 B

MROTFERME UK F O£, £RMETR X
DWW EAERIND LD EEL BhD, i 2 s
BEOSETIIZ O X5 RHNOREAESREL
& &, BRIV ETHRE L VWesREOARRE
LTWBZdBEPHELTWEHDEAbh5,
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i 9. EIIREHIE 5L Bl LT 1~ 2 IR icts, B & OHeRED
il AT 0 B A SRR ECoE e BT STHRELR, £ LTI OMICL bhiBAE
T . 25, CARBEOSCYLEGT AP E SR B Wi TEOEEBRRBICEE, MEAINDH LiHER
ﬁh7 R DTERFT I 27 ' i s B EFAET AR S A Ch R MR % TN
I b £ R U, B B B E LT L T
! 10634 0 H~12F iChfe h Ek25E Ao Rk U

weoL BHEINAD LERECTTET 5L L dcrotkost Himis LU EE

/I WERBE L, Fiobb, 985 REELEAST  BESREERECRTEDT, SANOEMOL
aoe BESTEBCRT L 2500 1.3 OEME  AVEBEOMMCEE VBELEX 5 ThB. T
- B¢ LRSI, 0y Ohic ARIOREZI100~3000  fobb, HEEO 949 HaH12ZAL0H ETORMIICENS

Tahle 22. The influence for haiching time at next spring owing
to difference of depositing time.

i§

.

I :

|- g

o . Date Hatched Commencement| Last of Standard

! S Date Depasited + 99%feducial limits | of hatching hatching deviation Number Hatched
o 1963, 9.9 ~ 9.16 | 1964, 5, 18. 1217 5.9 5.28 4.55 50
o 9.16 ~ 10: 1 19.4+1.8 5. 8§ 6. 1 5.01 76

H 9.23 ~ 10. 7 T 16.3+1.5 5. 7 5.95 4.21 59

it 9.30 ~ 10.15 16.12:0.9 5.8 6. 2 4,28 149

‘if v 10. 1 ~ 10.12 19.2:: 1.0 5.11 6. 2 5.24 191
i 10. 7 ~ 10.21 17.140.9 5. 8 6.1 4.03 134

i 10.15 ~ 10.29 19.140.8 5.9 6. 3 5.13 277

At 10.21 ~ 11. 4 17.3+0.5 5. 8 6. 3 4.50 469

it 10.29 ~ 11.11 . 16.8+0.6 5.9 5.30 4.59 370

i 11.11 ~ 11.26 16.5+1.0 5.11 6. 1 4.06 106
il 11.18 ~ 12.10 18.0x1.9 5.11 6. 1 6.26 76

il
ol . . . e . R
iy NEBATIO.HEIRI 5 B 8 ~1107T, SLofiii  BEL, FFAF v /80T Y —F —TRIERTE L.

o 5ABH~6H3E, EEHLAES AE~198 7> ZOBET Y~ & —EBELEERO 2 RME LI WE
‘ Twd, Lot > T e oS WEINGOREREORES TREL
BEOMCHEFT BV L L D bR LAKIERIL  §5% 0 HE
MEAIIOREESEIRINC L DFE-KR D, BEOS HEBFITFBERCTTBD T, FEEEEOOZE

1% BRI A b s b0 L% 2 Bha, SaTTIEE L, B b 0T0%KIL At~ AL
’ Fopt AL BB 128 HAEFSTIEE L, Feriimiiit
10, BREST 5HROEE OFFHETIE LS FR S REEORIBICS ofz, 11

B 3310 B TS 427 L W onREE T BT Ao E#ERE 4 BER S 5V 1E 3 ol
H58 FRCIECA>TAERT B EBDS, & FERR AT B BT e LpLa s Y =8
5 Ui Eo X S hihr i S ahrsinoy ARRBIR Y TES LR 5 & v 5 mm (19

| OWERTE 0 61) DIELERLY, [ ¥Fe a3 ORARED
s TOTRE . DESHRT LEHENT, TATOSHEH N C BT
1964ELLELSH, B A ZHEBREE W THhER L, SRS OFETEET 5 S OEHRD HITWEYS

lm ot L
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Table 23.  Ability of emergence from the nymps which remained
" untill late autumn.
|
Individual Date Investigated bt
No. 18/1 21 2% . 30 4/X1 7 12 17 23 - i
il
1 Dead In
{fifth instar) p
9 E q Dead,
merge female
3 Emerged Dezd, male
4 Emerged = Dead, female
5 Emerged Dead, female
6 Dead,
Dead {fifth insfar) g
7 - | Emerged 2 il
g female Dead, !
P 8 Emerged female %
1 i
g9 Emerged Dead, male
Dead, A
10 {fifth instar) o
C11 Emerged ‘Dead, female . %.,}"‘
12 Emerged _ Escape
13 Emerged Dead, female |
L
14 Emerged _ Dead, fjff‘
5 Dead female i
Dead {fifth instar) i
16 (fourth instar} '
Dead : ik
17 (fifth instar) Dead -
ead, iIE
18 Emerged , female ol
Dead, i
19 Emerged - female i l
' 20 Emerged Escape : ‘|

i X B

AHCIE 57 AR L0 = 2 FOFWE LTI BRBEZ LB TE S, Ll Typhlocba Bo S
CNETE L OBESHE ST 58 (TH - ik, REHEPEATWIRWRIEZ N LS & e A= a3
SBT3, 1958 3 IR M, 1956 5 A 1960) L oo Lcmmibs B0ty POV THARERT S
~$n':}ta SOLLTHEAMEDL =¥ FURFB o o g g s TN
; (;}:';ff;‘zzaz;‘; : i;;:%i;; i EAYHE R ORHOMRE T SRR
B Oryinidac)ss 1 S (Strepsiptera) e o aNtd An.“gm sp- DEREO—IHIKDIE D TH B,
DTN P2 (Stizidae) BLUT Z5T TR |

Pitnculidacy , 885> /s 5 =718 Moot 1. RBOBELZORER
tidac) DR, Lo s TR I RECHT 5% 4 (1) Anagrus sp, (Hymenoptera : Mymaridae)




28 |  EmRACHESHE P0S

1962~ 196445 1 35 TR Th2e BT L LA R
AR EREEE TR X VARSI DO
ML, MAIIOEEE 5 ~0SRETH BB (B
15%) , =254 ORAHIRICIKE AL, MATOR
PEINCAFET Do BIITOFERIIH LI TR,

(2) Dryinidae &> 18 (Hymenoptera)

o =34 g 1 RIS OTRERD R

Fig 13. Transition of emergence of Anagrus sp.

60 ——s 11953
Qreere-0 1164

=
=)
T

@
=]
T

401

Number Emerged

20

ATV EORELET 5 L LR TED, BRLROEER
Vidg 5am, FLEAME, RRG D EHEIR BN TR ECET
?63iﬁﬁ@®ﬂmeWLﬁwk®E%w%Bmf
T, EEoRRiEE SUEEGHOBE, B b
B LT H<AFD 1 E(Dryinidae) L BILEND, 188
ﬁﬂwﬁmswéﬁéﬁﬁ%M§mﬁﬁmbf,mﬁm
CEER D B HME LT RSO I T,
(3 FyarevE O 1E
(Chrysopidae)
AR D 1RO A
ol S AE A2 S O
LT 5 b O ERDI.
4 7EH
o~z by AR 13 (Sl
tiadae) BAHeAT2AA
O, PREHELT20E
a2 TEHE L. 20
M salE 7 S EHOMTAE LT
: ' ; R R i b 0% LIELH

May June
20. ¢ 24 28 1 5 9 13 17
Date

July
21 25 29 115 %E Lf:o
5 F=o 18

Table 24.  Parasitic percentage to T ishidai adult of Drinidae sp.

Number

Place Collected Investigated

Number Per Cent Date
Parasitic Parasitic - Investigated

Nagahashi, Goshogawara-city 479
Nagamae, Hirosaki-city 238
Mawarizeki, Tsuruda-mach -105

19 : 4.0 1964. 10. 13
4 1.7 . ”
0 0 ”

SRBEDF =0 1HEN 1 ¥4k A= 51 OFEE
BR5 ISR LT 1IBEFOBELTWHDRERELIS,
C AR DA THICED b, £OFARILL
LRI TH D,

{6) FHAED1E

196345 6 BALATHHERTD U v IR W TAEOWRE
I IR Ui hig & et C OB ETECIR B
%Eﬁ%bti&@mb,%Wu@ﬁwm%fﬁtéh
B, BEABOSARIAEIE 1ESCIVEER §
vidh OTRIEN B XA,

&% & .

S v & e A2 .31 OFEE LT 6 ERETEEL
Fogs, Anagrus [Bo 158, A. armatus i3 Typhlocyba
pomaria QEETEERT, L7 A Y AT HTD A&
i LI 7 BOEIITE5~82%, HATITIT0~95% D

EABRERUALE S (Henossct STEINER, 1938).

# 7- VERESHCHAGINA V. V. (1962) 3% @Ik
T yphlocyba rsae DRIAINE X OEIID EE #ddke
LT Anagrus sp. %5, EE #HA LTS
VAR CIETIDIT. 4%5, <L A OEEHEIBE
B TRTA TR ABOE R 5 F i LB~ TE Y
X i DUMBLETON (1934) jX= =a—3/— 7Y F i
FalvIoERLLTHALNR TS T. australi
FROGG. OBEHERE LT Anagrus armatus &k
B, fliicdh Typhlocyba JEICH T & Anagrus f§
S AP DG ENT B, TOX 5 It
mwm5wﬁ?ﬁ%kxa:a4@iﬁabfﬂ
Uﬁﬂt%®k%ﬁéﬂéc1®éw%ﬁﬁmﬁﬁﬂ
E$ﬁ%%®ﬂﬂﬁbfﬁﬁoﬁ@ﬂ%ﬂ%ﬁ%@ﬁﬁ
WA bhicicd b HE L HND,
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ZhiTls L Th = F 0 11 & Typhiocyba & o
Fk e LT <A B E Shiz, STEINER {1936) iidb7
AV AT T\ pomaria \THET B Apﬁelopus typhio-
cybae FHESO 3331 O WIECEMNL, %425
R s oI a0k 1 ~ 3 BEE T
BB EEFRALIIL TS, L LAEOL Iz
+5 LEERE LB TR 20w, TEER
B ZHHEET 5 & 3231 T 25 EEME T35 &
VWERD, BEOFER LIS C LI EED X
5T B

CLTHMERE LTOFEE, sy hrevolld
BIUF =0 1EORELE LCoRELEHET5: 05
FTWIRIe 27, L LAR(960) ik Ric it 5 =
2T EORE LT/ T HOER®» IHL TR b,
1B (1961a, 1961b) 4 1 v = FHTIORI27E6E, B
TAHD 7 THEFE LTV 20 TREEEIR v T2 2
SAROREE LTRET 5 /2 Hn AT 5HEES

BEBIERTETHS S,

WFLED 118k Typhlocyba O K ifd LT #<
7 BEI BT I b, WINGARD (1963) ¥ Entomophthora
sphaerosperma p Typhlocyba pomaria WEFHETH T
EEREL TS, SCHOENE (1938) L X5 & sk
BREFMOFERL, +OFRETHRCED 265
mRH 5, BERECKTHHATREERETOY HVER
DL ZATHEORELERSIN, oot oEER
BMRE LT3, 7tk Entomophthora sphaerosperma
DIEFENVE DR D RE WS, BHONHHCEREESHE
XD, BERERA N0 X 5 BT 5
EBIESIIE D T 2% SCHOENE (1938) iz & o7
HohmshTnd, 2T TFEORRELET ORA
Fe Ao (T AFERCEERS 3RERE X
Wl CoLl e b LEr bhd, SHEE TS
THEER &7z Typhlocyba Bt oA RikE&T
TEHLHEDEOEYTEH B,

Table 25.  Natural enemies of Typhloeyba spp. in bibliography.
Name of natural enemies Name of leafhopper Author

Anagrus armatus T, prunicola MuLra (1956)

“” T. pomaria SCHOENE {1938)

#” T. australis DuMBLETON (1934)
A armatus var. nigriventris T, pomaria STEINER (1938)
Anagrus epos T. rosae ACKERMAN (1919)

i T. prunicola MuLLa (1955, 1956)
Anagrus sp: T. rosae VERESHCHAGINA (1962)
Aphelopus typhlocybae T. pomaria Jap. Jour, Appl. Ent. Zool. (1939)
Aphelopus melaleucus T. rosae STEINER (1938)
Aphelopus sp. T. pomaria GIARD (1890)
dtcleneura spuria T\ rosae SCHOENE (1938)
T rombidiids T. rosae GIARD (1890)
Dryinidae T. rosae VERESHCHAGINA (1962)
Diaphnidia pellucide T. pomaria VERESHCHAGINA (1962)
Hyaliodes vitripennis T. pomaria STEINER (1938)
Miridae T pomaria STEINER (1938)
Redwoiid T. pomaria STEINER (1938)
Small Spiders T. pomaria STEINER (1938)
Entomophthora sphaerosperma T. pomaria WINGARD (1936)

SCHOENE (1938)

Small Mite T. pomaria STEINER (1938)

2 dnagrus sp. DERCET S 2, 3 DER

U Bl T R
Mt ook

VA 1 I3 TSy 2 2134 BASRO S LR
LR U TR Anagrus sp. OTHEI& <0,
TOEWI3, 19640 4 BRI A » bEE L
Pt R L,
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%%ﬁwﬁb,mmwsﬂma@;bsﬁxifﬁw
Jos, FOEEEIN 6 BRAT, WEOTFETILARE
i@ﬁ%&maxbﬁsﬁﬁﬁhf,wfh%SENH
%&ohoEt@m;%fﬁm%ﬁ%lb%zﬁ$<m
ﬁbtﬁ,C@ﬁﬂazﬂ4®%l@ﬁiwﬁﬁﬁ%k
— &t 5,
B
ML®;5KK@®mm%%%if%649ﬁtfa
oS ORI : —S BT B HBRE O TR

Table 26.

oo STENER (1938) b7 AU s ToH S
Anagrus armatus 53 T. pomaria O HELERO 4 8
T@~5Hhﬁﬁmmb,owﬁ%ﬁ@%@ﬁsﬁ¢@
~7ﬁ¢mmmﬁ¢éﬁ,:ﬂm%iw%1@w&%%
Wdbic b T LRI BT LT D, FELFE TR
V5 A OB L EIRC A gk AF A B0
A ORERICEVT AR DONEH, Thikaas
£ DRI et B L S b TR EREELEY
B

Time of emergence of Mymarid egg-parasite.

Hatching average of Anagrus sp- _
overwintering eggs of
Year the leathopper 999 “ Date of averagg;g, Ave]rage of Number
fiducial limits Dex emergence +99% fota Emerged
fiducial limits emergence _
1963 M 12.540.3 fernale June 17.7+1.5 3 16.540.9 96
gy Aaost male 15.7::1,2 tne .ot 134
female June 18.4+0.9 189
196 +0. - .3+0.
4 May 12.7+0.3 male 16.141.1 Tune 17.3£0.7 171

(9) HKIEAGC 3513 B Anagrus sp. LFHEDHH
& KO
1962~19634, 1 <&k A2 2 BATORETRE
e CEVE, @) WL, =5 BEmE 50 RAF
BB B a2 T 20°C T L 2 a3 O
S EFCEoTHEEEE Ui, EREMCRT b
AR e 203 RIS CloiniE U L & [ B Ve il
BEE LI,
R

5°Cie {R7Eh O SR D EE H20°Ci ni i 2 1 o3 @
S0 BN AT T I SETEIHITEDOE D

Table 27.

&, {EEBEOEWEIE S X CIHEETOR Foahi
BT LBl 2T, Tindbd, 5°C ORI~
1403 T, 233105 BB EAFO THEH & DRI
%maofnﬁaan,é%ﬁﬁ?@@@%www&m
%WWEMET%%%%K%EmEI5Kmﬂmmmw
Kmﬁbk%mﬁs:K4®k¢ﬁ6@ﬂn?®mmﬁ
$<ﬁmbhko:@%ﬁﬁ%%@ﬁ%m1~dnvm
»E (L, 15°CHNET #1398, 20°C 20T &
nh, CCTEHEBEEEORE iz St BIEFTRALE
=3 ah A

Termination of exposure at 5°C. and number of days untill emergence

of overwintering larvae of Anagrus sp.

; Days of difference . s .

Days Date Heated Days untill Number | between hatching of Incubation puf iod ;n tiﬂy!;

at 5°C | at 20°C Félf‘lergenf:;: of Ewmerged | leafhopper and . aﬁteli] helatlfrig (;:;rl 10 CEE

ymariaaé emergence of Mymaridae of the lealhopl

0 1962. 11. 19 — — — 36 94+2.1
20 12. 9 — — — 33.2:£1.2
40 12. 29 53.0+4.4 28 23.4 29.6:£0.9
60 1963. 1. 18 45.6+2.5 34 19.4 26.2:40.7
80 2. 7 44.8+1.5 97 23.0 21.80.6
100 2,27 41.641.1 86 20.2 21.4:0.5
120 3. 12 38.2+2.1 84 21.9 16.340.4
140 4. 8 38.3+7.1 12 23.2 15.1::0.6
161 4. 29 39.1+1.9 69 27.7 11.4£0.4

|
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Table 28.  The influencer of temperature to overwintering
eggs under natural condition.
Heating at 15°C
Days untill . : . s 1
Due | b of | Number | Desmot e bevem | ion prod i do
Heate aftjgulzﬁ?;t&eg merge emergence of Mymaridae of the leafhopper
I. 1 95.74+4.3 106 43.6 52.1+1.1
1. 18 79.3+1.9 164 34.4 44.92-0.7
2. 7 77.0+1.6 126 34.2 42,8+4-0.9
2. 27 80.7+3.0 47 42.3 38.4+0.7
3. 19 75.0+1.5 234 40,2 34.840.4
4. 8 60.8+1.1 120 33.2 27.6x0.4
4. 29 51.1+1.1 159 31.2 19.9+0.8
B Heating at 20°C
Days untill : " Days of difference between Incubation period.in days
Date d Rr{nergen_c:ie of Igumbex;l hatching of leafhopper and alter heating tor the eggs
Heate afgé?a}:éafmeg merge emergence of Mymaridae of the leathopper
1. 1 55.6+1.7 196 20.6 35,1+1.0
1. 18 45.1+0.8 235 17.4 27.7+0.5
2. 7 43.0+1.9 23 18.3 24.7+0.5
2. 27 42.1+1.5 77 20.3 21.8%0.4
3. 19 39.7+1.5 133 21.3 18.4+0.2
4, 8 38.2+0.6 230 22.6 15 6+0.3
4. 29 34.7+1.5 89 24.8 9.9:+0.3

A

HEMORZ L T OFLEEORRESTEFT5 2 21
PSR LN TWERA VL A2 2034 L FOTE

Anagrus sp. k-1 4w A= .34 Biic MFET 23

AFELOETARARABEZEBVEES, FRBEL < 3,

I SEEHORS
Hibkds Kok

(1) 1961~196448, = o.34 MATIOE F XN TS
WhOE T E 5 RTREL, hE b AEERLL

IR L2 FE L,

EHED

AZH
~FHA N

U
PAVING- 4
THeAHA Ky

O {vxerawtosRy B E Y 5T

15 MBOEhECEE LTy D 5hkEk LORE iR
WL, R = 203 X B SEORITEY & ol
RIS CEARFE Ui,
g

FREC L 1 2 40 2 2 25 DRATIETER L2
Wik ose b ee s,

FEYF A3

DEEbh, COZLEEETC RS RIRGE OB
ERE > TEREOEHEES —EED540L # 2 5

Malus halliana KOHNE

M. transitoria SCHNEIDER

M. pumila MILLER

M. asiatica NAKAI

M. prunifolia BoRKHAUSEN
var. ringo AsAMI '

M. micromalus MaxiNo

M. platycarpa MILLER

M. theifera REHDER

Ulmus Davidiana PLANCY
var. japonica NAKAI




32 HHERDAIHBERE H0%
¥R FJE
B I Saliz gracilisiyla MiQ. E=uy Helianthus annus L.
FHAATYFF Saliz gilyiana SEEMEN 5-AFL
Faif + A Solanum melongena L.
A= Juglans mandshurica MAXIM. w7 R
var, sieboldiana MAKINO hF AT Y Trichosanthes cucumeroides
:ng@ﬁb,ﬁémﬁmyﬁok%@ﬁ,ﬂwzv‘ MAXIM.
ywo, 7YV, Y A E R XU =S 27
7z, WwihiEE»T %—ﬂﬁiﬂﬁ‘gﬁﬁ?f;—fﬁﬁﬁgﬁﬁﬂﬁ ESE P4 Rumexz japonica HOUTTUYN
%Kﬁofwéoﬁ%@%ﬁﬂ%ﬁ%@wﬁhwﬁ#t> =y
5T, BETREL Frrbhess, ~= LR OIEE 3= ;7jf Zingiber mioga Rosc.
@%%KEATM%@?C%%&%thﬁ%@ﬁ%ﬂﬁ % %

wﬁ%éoCm%%ﬂéﬁwﬁTﬁ%ﬁﬁﬁﬁm,%i
OEEHEN & T8 Do

KICFHERNC & B, RROFLNO BRI
OED T, FRERD( VAR RPIED S
U LT AT B T Lt Be L LT HOERD
b 2 2 IR RS e & 5 I BT

T\
358
7 A Prunus mume SIEB. et ZUcC.
7 ART Rosa multiflora THUNB.
Fad Pyrus scroting REHDER
yyvrAFd Rubus parovifolius L.

5= (BIDAF)
Rubus palmatws THUNE, torm
coptophyllus MAKINO

R
7T Populus sp-
4 Fa) iy  Saliz integre THUNE.
Z IR .
7 v Morus bombycis KOIDZ.
= L .
i Felhova serrata MAKINO
yiE
a2 Plerocarya rhoifolia S1EB. et
Zucc.
iy
2FF Quercus serrata THUNB.
H=7H
B FOLE Acer sp.
= A% )
AT T T A Amphcarpaea Edgeworthit
BeNnTH. var. irisperma OnwWI
=7 AYY Robinia pseudo-Acacia L.

Chifﬁ%?ﬁtﬂa:ﬂ{@ﬁﬁwowfﬁa&
S ERTWY, & & MATSUMURA (1931 5L
I ELAED 5 o (Quercus dentata THUNB.) #*
B%%Ltm%m;of4vﬁt;a:A4&ﬁﬁLt
ﬁ,4y§bﬂanx4®%iﬁ%abfm%ﬁbfv
twL,Chif®%§mxwf%$ﬁﬁﬁvv%ﬁ%
wa%@%&kcamtwnikiﬁéﬁmuﬁﬁw
2P S ADEAE RS IS, ThAPSHIET D, L
JegE ST, KIEAS LT BoLEL, Y VTRE
Oy EER— R F BT, DT =S,
J AT REOE I HEEE DO L Bbhb, X
5Kﬁ%kﬁwﬁ%amot%®M%<®m%m$K%
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9. Malus BRIl 3BEAMORE

ks R UVHE:

ﬁﬁmﬁ%%@TméaﬁbAiﬁ&%oﬂmmgq
ﬁ%ﬁﬁ@mkwrw%$4ﬁwﬁﬁbkn?nb%m
ﬁﬁﬁwfﬂ%mﬁéMLm%wf,%ﬁxumﬁmﬁ
méﬁﬁmtb,%ﬁ@#%%wmﬁm%Wéﬂﬁ4V
K A= a3 ORAIIER IR LT,
® R
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E%@é<%b&nﬁmot%®ﬂi%smaﬁsw
M. scheideckri Z. 33X (8 M. baccata 3. T, Pl 1
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Table 29.  Density of overwintering eggs in Malus spp.
as host plants of the leafhopper.
Percentage of
Numbr of Number of - Numbes of eggs
Plant-name : deposited .CBE
surveyed tree | deposited iree new twig per new twig
Malus halliana KOEHNE 4 2 20 0.8
M. scheideckri Z.ABEL 2 0 0 0
M. transiteria SCHNEIDER 1 1 40 1.4
M. sieboldii REHDER 7 ] 0 0
M. pruniforia BORKHAUSEN var. ringo AsaMI 4 2 5 0.1
M. baccata BORKHAUSEN 3 0 0 0
M. asiatica NAKAI 2 2 85 9.5
M. micromalus MAKINO 1 0 0 0
M. yunnanensis SCHNEIDER 1 0 0 0
M. theifera REHDER 1 1 60 2.0
M. pumila MILL. var. paradisiaca SCHNEIDER 5 5 78 8.0
French Crab 2 2 60 ‘2.8

ALAFCEE M. micromalus M. 3 Lot M. yunnanensfs
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Table 30. Number of overwintering eggs in each variety of apple.

Varieties of apple A B C Average
Rall’s Janet 28.5 27.3 22.1 25.1
Delicious 22.0 19.7 9.9 17.2
Jonathan : 5.4 ‘92 7.8 7.5
Indo — — 28.2 28.2
Malus prunifolia Bor. :

var. ringo A — 4.4 — 4.4
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Table 81. The effect of machine oil 'emulsion {or overwintering

eggs of the leathopper.

Treatment | Number of leafhopper hatched Number of Anagrus sp. emerged

Machine oil emulsion

A 8% 112
B, 4% 252
C, 4% — _ 190
Check. 197

126
197

50
276

A:  Skelsin madeby Nihon-noyalku
B: Toa-machine made by Toa-noyaku
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Table 32.  Effect of insecticides on control of third generation nymphs of the leathopper (1962).a
Offering examina- Offering examina- Offering examination
tion the day of its tion after 3 days of | after 5 days of its
spraying its spraying spraying

Material Dilution o of Nmebr of Nomber of
«Number o . umebr o : umber © WRT
examined %Jortéht{ examined %/Iortéhti examined 11\34 ortéhty
leathopper| * & &1 leafhopper) © €T €0 leathopper | © 67 “ent
Demapon 50wp - 500 37 100 39 100 - 32 100
Microdenapon 85wp 1300 31 100 34 100 36 100
Forido} 2000 36 8.3 37 10.8 32 9.4
PM (Parathion Malathion) 2000 39 30.8 37 2.7 — —
Talathion 1500 32 0 34 0 — —
Sumitlion 1000 31 54.8 33 6.1 — —
Bygid wp 350 42 66.7 39 76.9 31 9.7
#» E 1000 37 16.2 34 2.9 32 - 6.3
P@Sl:m 800 32 96.9 33 75.8 39 2.6
Dibrom 1000 30 100 14 11,1 3L 12.9
Metasystox 1000 43 160 28 100 30 93.3
Hazinon 1000 ' a2 59.4 41 7.3 34 0
indane (penetrated) | 800 46 2.2 - 32 0 — —
0osen -800 42 59.5 3L 74.2 30 53.3
DDT 2g 800 34 79.4 33 75.8 33 CT2.7
g LT 50 1000 57 94.7 32 100 31 90.3
zndrin 500 36 100 32 100 34 55.9 -
hec = 33 0 41 2.4 36 0

i Spray treatments applied September 21,
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Table 33. Effect of insecticides on control of third generation nymphs
of the leafhopper (1962). =
Offering examination after 1day | Offering examination after 2 days
. of its spraying of its spraying
Material Dilution .
: 1;:;‘;}]?3; dOf Mortality equal;nn]:gz dOf Mortality
Jeathopper Per Cent leathopper Per Cent

Denapon S0wp 1000 33 100 35 100

” : 2000 35 160 36 100

7 4000 31 100 36 100

” 8000 33 72.7 39 92.3
DD T 50wp ’ 1500 32 93.8 36 97.2

” 2000 32 87.5 39 82.1
Endrin 800 31 100 . 33 100

” 1000 37 97.3 ' 37 100
Metasystox 1000 32 100 31 96.8

” 2000 32 100 32 81.3
Bygid E 500 37 73.0 41 85.4
. ” 1000 39 30.8 33 33.3
Foridol E 250 32 65.6 37 94.6 4

#” 500 2 50.0 37 59.5

” 1000 31 16.1 30 3.3
Depterex 1500 35 100 30 96.7
Dimethoate 1000 37 56.8 38 42.1
Lindane (penetrated) 600 33 3.0 37 8.1
Check ' — - 8.8 ‘ 31 3.3

a. Spray treatments applied September 26.
Temperature of the insecticidal fluid was 18°C. )

Table 34,  Effect of insecticides on control of first generation nymphs
of the leafhopper (1963).%

Offering examination the day of | Offering examination after 1 day
its spraying of its spraying
Material Dilution

Number of . Number of .

examined %/Iortél ltyt examined Il\j/‘[orté]}w

insect er ~en | insect er Lent

Dibrom 1000 62 100 57 100
p 1500 68 100 57 100
Nikabrom 1000 53 100 54 160
a 1500 52 100 51 100
Foridol 2000 55 18 55 3l
Denapon 50wp 800 . 59 100 50 100
Sumithion E 1000 54 © 33 51 45
” 1500 46 24 51 29

" 2000 54 7 — -
Sumithion (penetrated) 500 61 8 — —
. ” 1000 57 14 — —
Appa 1500 93 2 — —
” 2000 67 0 — —
Thiccron - 500 62 - 3 — —
" 1000 54 2 — —
Vamidothion 1000 76 100 57 100
” 2000 54 938 52 100
Check — 60 2 ) 15

a. Spray treatments applied June 7.
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Effect of Neonicotine (Anabashin Sulphate) on control of

Table 35.
third generation nymphs of the leafhopper (1963).
Marterial Dilution. {:;‘lﬁ;gg; m?f examined Mortality Per Cent
- Neonicotine R 500 111 91.6
” 800 105 100
7 1500 100 93.0
” 5002 102 90.1
P : 800s 126 . 90.5
b 1000a 109 82.6
Black leaf 800 104 92.3
Foridol 2000 ws : 40.7
Check — 107 o

a. These were combined with Himestone 65 gram per 10 liter.
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Table 36.  Ditference of susceptibility for some insecticides of the leafhopper
nymphs trom Inakadate-mura aud Tsuruda-mach. &

from Inakadate from Tsuruda
Material Dilution Number Mortality Number - Mertality
Sampled Par Cent Sampled Per Cent
Depterex . 2000 71 100 66 98.3
” ] 4000 ‘ 61 100 64 96.5
” 8000 61 67.2 65 33.9
” 16000 60 0.1 64 16.5
Foridol 125 69 95.1 65 87.2
” 250 61 63.5 68 36.5
o 500 54 26.5 68 36.5
” 1000 61 1.6 — —
EP N 125 66 91.4 67 32.7
” 250 67 45.3 64 21,2
” 500 62 10.4 63 0.2
” 1000 — — 65 0
Malatlyion 125 63 92.7 61 70.0
” : 260 64 43.6 68 44,2
” 500 65 39.0 60 22.6
" 1000 73 9.2 66 0
Bygid 250 - 63 98.3 61 100
" . 500 61 66.7 59 8.1
” 1000 61 44.6 62 89.1
’, 2000 64 29.3 [ —
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from Inakadate from Tsuruda
Material Dilution Number Mortality Number Mortality
Sampled Par Cent Sampled Per Cent
Sumithion 250 65 49,7 66 78.2
" 500 . 70 45.8 65 79.4
” 1000 70 8.5 65 49.8
” ’ 2000 64 3.5 67 24,4
Methyl - Dimeton © 2550 66 98.5 —
5000 71 94.0 —- —
” 10000 66 67.8 —
o 20000 63 19.5 — —
Denapon 5000 — — 63 96.8
» 10000 65 95.3 63 93.3
” 20000 74 91.5 61 79.6
7 40000 66 7.0 63 51.9
Endrin 1000 61 100 — —
” 2000 71 08.7 — —
» 4000 64 96.7 — —
” . 5000 — — 64 68.4
" 8000 65 - 66.0 B — —
” 10000 — — 66 47.2
7 20000 — — 66 29.7
7 - ) 40000 — — 64 4.3
”

a. Mortality per cent was showed hy ABBOT's correct value and insects were tota] number

of two block.
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Biology and control of the leafthopper, Typhiocyba ishidai MATSUMURA in apple orchards

CHIKARA TsucAawa, MASATERU YAMADA, SHGEI SHIRASAKI
and NOBuYUKI OvAMA

{Aomori Apple Experiment Station.)

Summary

The leafhopper, Typhlocyba ishidai MATSUMURA has become a serious pest in apple orchards in
Aomori Prefecture, northern Japan, since 1960.

In this paper, we have reported a study of the life history and the control measure as well as the
progress of an outbreak of this pest conducted on Tsugaru area from 1960 to 1963,

The results obtained are summarized as follows :

1. This leafhopper has occurred in apple orchards from old time, but it had been confused with
Empoasca flavescens FABRICIUS or E. onukii MATSUDA untill recently, so it seems that this has not yet
been identified as an independent species. Although there are some problems to be discussed in taxonomy,
now is the time to decide the name of species in connection with Typhlocybinge which is well known in
foreign countries, We will proceed here with the biological discussion this species as Typhlocyba ishidai
MATSUMURA.

2. It seems that such severe occurrance in recent years due to destruction of balance with natural
enemies to injourious insects owing to much application of some organic insecticides and development of
resistant strain to Parathion.

3. This leathopper attacks the under surface of the leaves of apple and in consequence on lightly
infested leaves show small yellowish specks on the surface of them and on heavily infested ones the entire
surface of them hecome yellowish brown in colour and unheaithy in apperance.

The principal damage is caused, not only by the sucking ot insects, but also hy the sooty mald fungus,
which ‘grows on the excrement given off by the adults or nymphs of this leafhopper. This fungus practically
causes serious cdamage the function of the leaves and the fruits become dirty with soot.

4, There are three generations each year and overwintering eggs begin to hatchi from emly April and
tomplete the end of this month and the peak of haching is from 10th to 15th of May.

The first geperation of adults emerge from early June to early July and the second generation of
nymphs emerge from early July to early August, the adults emerge from mid-Tuly to mid-August.

The third generation of nymphs emerge from mid-August to mid-October and the adults emerge from
mid-September to December.

The overwintering eggs are deposited from late September to December and the peak of deposition is
from mid-October to mid-November.

5. The eggs, which are pale white in colour, about 0.80 mm. in length and 0.24 wmm. in width are
lnide in the vein of the leaves or the leafstalls during the first and second generation (summer eggs), but
tre pushed just beneath the bark of twigs in the third generation (overwintering eges).

- 6. The nymphs are milky white in colour and there are five nymphal instars. The classification of
Wstars should be decided between apex of wing bud and segment of abdomen.
Among three formulae for growth of head width, that is, Dvar's TOKUNAGA’s and GAINES &

CanmrneLLts tormulae, it was found that DYAR's formula best fits the case.

W 7. The adults are light yellowish white in colour and body length is 3 to 4 mm. including wings.
]11‘-1:5 have no spot and there are some variations in wing venation and the individuals which have
abnoen,

al venation are about 10 per cent as a whole. Each part of body vary in length in generation.

8. An incubation period is about 2 weeks in summer and is 180 to 210 days in overwintering e gs.
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Time from hatching to adult is 32 to 33 days in May and is 16 days during June to July.

‘These phenomenon coincide with the result of breeding in the thermostat, that is 34 days in 15 degrees
C. and is 16 days in 25 degrees C. Nymphal period is about a month in mid-August to rid-September and
is about 20 days in the thermostat of 20 degrees C.

g, Observing the distribution of overwintering eggs on the twigs, there are very tew on the bases but
are laid much where the size is 0.4 to 0.7 cm. in diameter. Number of deposition is 5 to 15 eggs per 1l
square cm. in cases where high populations exist and the most abundant instance is 20 eggs per 1 square
cm.,

10. The leafhoppers usually mate on the undersides, of the leaves under the mild codition during 10
am. to 3 pam. in Octover.

Mating couples remain paired for 40 to 110 minutes. Most overwintering eggs are laid from 2 to 5
p.m., the female adults grasp parallel to the new twigs and deposit the eggs with their head down. Oviposi-
tion requires 3 to 20 minutes.

11. Overwintering eggs are laid from end of Septenber to end of November and their peak was from
mid-October to mid-November.

There aré 4 weeks between the time to increase in number of winter females and overwintering eggs.
This seems to the pre-oviposition period which has required mating and maturation of eggs. In the insec
tary winter fernales laid an average of 10 to 20 eggs.

12. Heating up periodically the overwintering eggs at 25, 20, 15 and 10 degrees C. respectively, the
higher temperature is, the more they batch rapidly whenever the time it may be and furthermore, the later
time to heat up becomes, also the more they hatch rapidly whatever degrees of the temperature it muy
be. There are two declining times during January to February and after April in incubation period when
heated up the overwintering eggs.

These times appear to that diapausing developement of the overwintering eggs complete and embryonic
development recpen as a result of the temperature rising. -On the contrary, a yate of haching is higher in
Leeping at low temperature such as 15 and 10 degrees C. than 25 and 20 degrees C.

13. Observing the incubation period of thé overwintering eggs which have been preserved at 5 degrees
C. from November 19th and after that have removed in the thermostat of 20 degrees C. periodically, it
should have become constant and the rate of hatching should have been increased when they had been kept
. more than 60 to 80 days in 5 degrees C.

Even when the overwintering esgs have preserved at 5 degrees C. more than 100 days, the incubation
period have become decrease gradually after heatiug up, but this means that embryonic development of them
have progressed barely even at b degrees C. ;

14. The males predominated at the beginning of each generation and an equal sex ratio was present
when the population reched a peak, after which females became increasingly predominant. A reversing
period of sex ratio in the third generation coincide with the ovipositing period of overwintering eggs.

15. Adults of the third generation appeard to live longer than the other two generations and they could
live about 2 months and should be continued to lay eggs untill snowfalls had begun. A few nymphs
occurring after October shall be emerged untill end of November at latest, but most of them have dicd
before oviposition. ' ’

16. Some predatory and parasitized specimens were collected in the orchards which the leafhoppers have
occurred, that is, Anagrus sp. as a parasitic wasp and a certain fungus for adults, jumping spider and
other spiders as a predator for adults and nymphs, larva of a lace-winged fly as a predator for nympls and
a certain mite as a parasite for nymphs. ‘

Among these predators and parasites Anagrus sp. which parasitic for overwintering eggs seems (0
most dominant and the rate of parasite was 5 to 20 per cent.

17. Adults of Anagrus sp. come from within the overwintering eggs-of the leafhopper at end of Ma¥

to end of June and the peak of emergence is mid-June. Time of emergence of the first generation of the
leafhopper coincide with the peak of emergence of Anagrus sp. "
into the

When jncubate periodically the Anegrus sp. preserving at 5 degrees C. which is parasitic
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overwintering eggs of the leafhopper, the wasps emerge at regular intervals-after hatching of the leathopper
which has been left undr the same condition and this means that the development of the ovérwintering
eggs of the leafhopper run parallel to the development of Anagrus sp.

18. The host plants are Malus halliana KOBHNE, Malus transitoria SCHNEIDER, Malus pumila
MILLER, Males asiatica NAKAIL, Malus Prunifolia BORKHAUSEN var. ringo ASAMI, Malus wicromalus
MAKING, Malus platicarpa MILLER, Malus theifera REUDER ' in Rosaceas ; Ubmus Davidiana PLANCH
var. japonica NAKAIL in Ulmaceae ; Saliz gracilisiyla MiQ., Saliz Gilgiana SEEMEN in Salicaceae.

Besides we have found many other host plants extending 19 species in 183 families which have been
observed nymphs and adults.

7 19. The overwintering eggs on the new twigs which has been pruned down in dormant time, they
could never haich because of drying when the twigs have left as they were.

20. Most effective insecticides to kill nymphs and adults of the leathopper are Denapon {Japanese
name of Sevin, I-naphiyl N—methyl—carbamate), DDT, Endrin, Pestan (ethyl-—n-(diethyl-—dithiophosphoryl
acethyl) n-methyl carbamate), Dibrom (dimethyl 1, 2, ~dibromo 2, 2-dichloethy] phosphate), Metasystox
{0, 0-dimethyl 0-2—ethyhnercap‘to-ethy]ﬂxiono;:hosphate), Nicotine sulphate and Vamidothion (N-methyl-0,
O-dimethyl—tiolophosphoryl—s—-thia—3—methyl—z—valeramide).

Among them, Denapon, DDT and Vamidothion are of practical use considering to residual effectivenesses
and low toxicant harm to man and beast. On the contrary, most of the available phosphorous insecticides
such as Paration, Malathion, Sumithion and Diazinon, which could be used for some leafrollers, fruit moth
and some scale insects control could not be effective tor this leathopper,




Plate T. Adults of the leafhopper, Typhlocyba ishidai MATSUMURA

Fig. a. Dorsal view of adult
Fig. b. Mating adult
Fig. ¢. Adult on the twig




Fig. a

Platé 1. Nymphs and eggs of the leafhopper

" Nymphs of each instar

Fig. b. Summer egg just before hatchmg
Fig. c.

Overwintering eggs under the bark of twig
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Plate [V. Natural enemies

Female sdult of egg-parasite, Anagrus sp.
Male adult of egg-parasite, Anagrus sp.
Nymphs of Aphelopus sp.

Aphelopus sp. on adult of the leafhopper
Small mite on nymph of the leathopper

Dead adults caused by a certain parasitic fungi




Plate V., TForm of the parts of adult

Fig. a. Dorsal view of adult Fig. b. Front view of head of adult
Fig. c. Front leg Fig. d. Mid leg
Fig. e. Hind leg Fig. .  Antenna




Plate V1. Anal segment of adult
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Anal segment of female
Anal segment of male
Ovipnsitor

Aedeagus
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Plate yI. Gonads of adult

Fig. a. Female
Fig. b. Male
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