BB BT 25 : 63~70 (1991)

785 veXaand OEEEZOHRE

HE R

Studies on the Biology and Control of Grape

- Leafhopper, Arboridia apicalis (Nawa)

‘Minoru Mivazaxi

=
I % '%—'"' Ceeeieieiieaiaaasssenaseareiseitiittiestatansnrs 53
I L_-E % ................................................ R4
1 %I:-E?ﬁﬁ .......................................... 54
2 ﬁﬁ&%ﬁ ....................................... 55
3 {*Hﬁﬁ ............................................. 57
4 FTERFEME e 59
5 B OE 61
6 _ % E .......................................... 62
I = =

H=RIEFORRBSEHR I 2EMENLTWS

B, T BOR ¥ TR, NHTHERENSTETE -
fo. & T AR BRI VT RIS E
%, BHT 7 F o ORI OBMMSZE L v, 1990 4F
KBFABEEREO 7 FoREmBEIIH00haTdh 3
W, EDI5F5 9T THIKUEELEDTVE.

B (o RERED 31961 EASBT Y, BEO

AL 400 ha TP EmMBEOHNB0 %5 D, 5 v
7O Y AREEETCREE—THE P, Ay Rk

i, £M0 2 ATEro0E0 2 B CRlARY

=NEWELTIET B Y ABEE, SAY
= VERET HEMEN Y ARENS B, ME R
TR, BEATOEFROET +AHERE (20
CHitE) BRIZNTVWBR I, BET2EROEER
CRARIIEHERE L BRI, HROBIPH
FEATER - TETOA, Fiz, Ao B

53

o
M BHESTEE veervreen ............ e B4
1 BEAIDOBIR oooveemerrririrnesiine e 64
2 FEBBEICLZBER e JU 66
3 % g .......................................... 66
IV B E e 86
BIHISCHR vveeeremrrrmrerrmmnsesnsensinssniinecrinnenens 67
SUMMATY weesrereesrerrmseseronsonesisncreeanne 69

7 FoRETHE, BRBREOCDHERICLZRMOBEN
PERBOERL CoBIhMH S, LT, EHH
MRI7 VP OEBTHICRLN, EREORERNE
BBEABRLAZ 2™,

TR EMET 2 EREBHREIPHERS
EDXZLI3TEBY, TOS LI NAENIE
LIS THWAE, a1 ORI TEENICSRE
LEEFMECR2ER 7T v e 3 a1,
Arboridia apicalis (NAWA) T 3 8T 1118.17,18,25,

" 26,29,30)

AR, KEWM» S BIMPHIC» T € B A0
BHIOEH 7 F v ETERE L, BEBVTERIC

L ABRERSEIMICE I AL Y 20

%, AEORYE, FARMKRUEHBRCEY 2%
BREEHYCk-TRENA, F4, HbL P EE
ORAFEECHERE 5 v 7HFHTE 5 LEH
HSLTWEY ~yxHET FoETORFORES
EPHRICET AHET giRvThiE v, HEEQ
19774 S, NUZBRE T FOETO7 7 v b 2

* PR



54 BHRBRESRBNERSE 25 (1991)

3 384 ROV THFL, RIRERR URF ORI,

EERBAGHITLTEL. ébk,*@@.%ﬂkkﬁ
AR, ANRELGEOFRLTMEERLI L
ﬁf%t@?,:ﬂi?ﬁ%%““‘““”bt%@
PEHTHET S,

AFROKIIC S0, BEAFLELEHER

+, BHKEAREERETRETEATHEBEL,

FhERRZEEH LR—Ht, MLRTEERRISR

QR EMEEE, AAEGEZNEL, SREBRESR
BISTHRBMEAAEESE, ERADPETRER
vy —TEESAHERE GIHRLEE) » 5 EHRE
FEOERE, #E, BEEVELVE BREEESR
RS AR RS RiC AR ORI OF 2 b L
t. ¥f, EEFAHEOENC S » TRARETER
FEHEERERERR I AV v, i,
FERRE AR ERAEEL T R UDR BB NIEY
mﬁ%&%ﬁﬂﬂﬁ%&medﬁﬁ,r§Mutﬁu
. BMFHBRCHHEBETEN QSRS K, #INE
kﬁmﬁ%mﬁ& MEFERC WAV W,
ThoDhx iR BRHORERT 3. '
T B, AR O—HILEMKESRESIREEREX
OHBREZTTIT - ClRELTEREoEEEY
3.

1 BEHER

1) HBAE

19794 4 A~ 10 A K HEMFER BAR R R AR
5 IR AOBHEE Y Iy ETERICRA

50~ 200 Tic B LTV B E I, Sk R aEr

BELK, Zh, NYAREOTFEIKSLTR,
1978 8> 5 1981 FE D3 A~ 6 AMAc i T,
NEAARTOBRENE, BHNERCEDRE 2 2
BEOTFIETHEEERBE L. 12 of X 5 h@H

HERICBAL B0 ECTFELTVARSR, HhHE
ﬁﬁtr
$Rk%ﬁ%7h¢®ﬁﬂﬁ%l@krbt&%b
TH 5. :

2) HBER

%Wﬂkkﬁ&KEw%Eﬁﬁkﬁwfﬁ%ZEh
FLkEBVTH S,

CRHERE T R 4 A FE~6 B k4, &1
ki 6 AT~ 7 BT A, 2 HAKEA8 A
Lf~9 A e, F3tAmRRE 9 A~ 10 A
THIKA6h, HRZEBS T IcRERMHEML .
heh 338 1 6 A EE~7 B La, |2 HAMT

124 | 1A | 28 | 38

485 | 58 | 68 | 78 | 8

LA | BT | L | b

R | B F | B | Lo F | BT

~ B m C—F—O0—0—x—x—

Y % E N ) —0-O—x-x———— .

o W e
Iy —3—00 x—— -
LB — O——x -l
oM R —

CEIR %ﬁ%h%ﬂéi%ﬁ:?7h0@ﬁﬂ |
EZZ]&@%% O—0 ¥~V CHHME  x—X /“VU/&ﬁMﬁ

A FEIFRH

L WvelE

ER: 755 VeSS aNADEEE DR 55

| aemmnE

3
. 1
. '1f |
0
5.2'
£
@ g
s 2| TmE
% . | | l:";‘--..
K . 7
s 0 _-—-__: 4“ :
g
| )
i
2 4.6 2 4 62 46 2 462 46216210310 ey
ooy v v -w w x x A
Ei| i3 #

BIW F592T7FURMEREIRBIB79F e A 334 ORENHE (1979~'81)

B

A~ 8 Add, HIHRHEATE~10ATH
CEDOH, 1~ 3HROBRFERE X DA
BERL, BHE R AR > TRERNE { 5o
) AT
NUZREIIC B AR oRt R, BEHARCEL
iR~ T 2B T 3 AchEh s, SR o 2
THAAPHSSH B0k dhk, HliofRER
Mg~ v 2 e 4 A LD 5, BEmEAY 2
RETR4AATALS, ENE Y AFRETREH L
DRPEVS A Tah oA bhic. WENOERE b
7 DR JED - fo b, BELIE R U RLTNE
Y 2T RORESBRBSE I T 1 ~2
AHE{, 1EBVI EMHES,ITE -/, '

2 BELRT

1) HBHE :
KREGALEZAR Y ERNAE TS 2 F v yBRICE
BORBETFEATVS 7 FoELHELICES, 16
~ 32 COBME THRAHE16KRMY, 8 BERR
B (AT L 8DEWEINTZ) wiEs, Yhos
LREABEBE L. SEFLAEL LA 7 Kok

--------- hik

&, 0BHORME NS 2ABPEER (AR 2w, 5
5 Tem) AR, 20°C 16 LT T 24 BRIES L
T

Ho 2 (WE2Tm, &S 3lm) iz, H{LE®E
OB IFEET FOER (2ax3m) &&biAR,
L#SEY—0 Y7 4 LATHEY, VDCTHRORE
T EHEE L.

/e, IHLEZOHHERE %2 S roER L&
A5 2RERic AN, 16°C, 20°C, 4 CFelRE
DEFHINIL £ L.

B, B3 EREHTORMRCGENNLE
#HL%, ' ' “

2) HRERER :

mr~ﬁzc@ﬁﬁﬁ@uaua$§®%mﬁuo
WTRB1IRISRLALBDTHS. FORTHER
16 Ci» 5 28 C% TOMBITIHIBRIZ LR, HiRE
EEV, WHhWREEKENERETH 1. LbL,
32 CTH B COREMUEED LT, 2 CTHRE

BB EES SR - . SR (YY) & EeE

(X) OBED ORDEREREE (V=1,/Y) O



56 ERREEARBIHE #2255  (1991)

%1% ﬁ%ﬁﬁﬁs‘? yFvEAa 5""4’%%?&]&: ﬁ@ﬁﬁii\f: — 0.0421+ 0.0050 X &g D, gﬁmﬁ

RS EE (1980) BFEEREEZSATC, REGYHEER200 8 ENE
Hxhi,
AEEE CC)  H&ENHK O IR (B) P o ZGIAMN L EE & OBEHRIC > W TIRES 2 FiT
16 93 255+16 Al Ths BREFIBVTI~HKRORK
20 14 17610 PHObTREHRBO 5 BIAELES, KVTIH
2 141 12.8+0.6 4T, 2~ 3R IEAEB S hEh o 1
28 381 10.1 = 0.7

BFEETcsT s hliEE, REESEL, PEFE

+ .
2 0 D920 mammensmEER UL SEEE (V) LEE

HES&MH: 16L: 8D

Wox WEEENTYIF LA a0 Ph e RIE TS (1980)
41 B/ & B B (')

& B (C) — Yhchiang
1 & 2 W 3. B 1 5 W i
12 . 133+18 11607 127+12 146+09 240=12 76.8*4.1
16 8.6+1.4 74407 78+08° 85%+10 139+12  46.0%+1.8
20 65+1.2  47+05 . 4505 5306 - 75%=07 - 285*17
24 42405 3.9+03 3.4+0.6 41+05 50£05  20.7+09
28 3.7+1.0 3.3+06 3409 46+1.0 6000  19.0+1.0
BE&MHE: 16L: 8D
B3k HHREENR7YTF Ve A TINAFEEIK Bak BHEMST7 YT vEA 3T PRI
RIETEE (1983) Bz e % (1980)
BE (CC)  EITEIMES (B) SR~EERET (2) . E(Eﬁﬁ;t()h)' A (F) SRR (ED
| (7B - B :
16 33.3 104.8 11+13 801 - 187+10
20 - 138 59.9 12-12 506 17.9+1.1
A . 89 424 13+11 502 167+10
R 14 + 10 452 16.3+ 0.6
BE%&HE: 16L: 8D 5.9 935 15.2 + 0.6
10+ 8 114 17610
BEEG{E: 20°C
| BEE HEHS7IFEA 32 HREMIRIETHE (1980)
BESZH (h) o 2B WM (8) ‘
(B - B) 1 # B " o — B ShutefpiRe
© 11+13 53+06 = 33%05 3.6+05 4.3+0.8 6.9 0.7 231+ 13
1212 ©  56+08 4209 34%06 46£05 6908 24.8%09
13+ 11 5807  39+08  36%06  47=09 71+0.6 24.9+06
1410 . 69*11 . B0*10  7.3+14 8.6 =1.0 8.7+ 05 35.3+16
15+ 9 7016 6AE17 77+12 — - -

6. 8 - 6512 4706 4505 5.3%06 7507 28.5 i'_1.8
RSN . 20°C '




HIl . 7557 b A I oA OEREE FORRE 57

(X) PoRDIEFEEEE (V=1,Y) ORIFER
AEV=—10.0187+ 00026 X &2 b, ghhoOREFEK
(KIREEIL 7.2°C, RERREIER 384.6 HESEH
ahi,

HERR R DEEINATHARIIIE S RIcaRT L H i, REHN
BlRBalconTEINLD, BREKRKENTH -1, E
URRHARE (Y) LB (X) »oREEE (V=1
Y) oRRFEHRERD S &, V=—0.1342+ 0.0103
X&E3y, PULh SENE TORBRIEERE 13.0 C,
BYMEEERIT2HESEHS .

7, HESHLNPMEOMRII>VWTREL R
i, U< BESRGEGEIME OBRIT VTS
SEICRLILEBYTHA, 11 L :13D~16L : 8
DoOHESRMGMck i 208k 14 ~ 18 H, il
fiid 23 ~ 35 HEPRIANMAESNID, HEOHE
EHTHEEMELTA I ERTED - 1.

3 (KERME

1) HBA*

(1) Bslic st 2tk RO INE 0 REE RN

1982 FE 5 A~ 12 Hic, IRAIE LTHIc 2 [\, %435

DM 7 F o B SHRE L tnkdi %, EEERET
OABMEEEK (0.75%) hTHREHL, HEORE
EEXABRBCOYTREEL:. TOoREEXRLLD
MHEHE1ThA, REREE I IIE/NERICIMKERS
NITVARIE, TIINBE/NENICIISR S 3745,
EMERE N TV VEFORE, TIZINOREE
ESINEMERENARE, VRIIFORESNE S
SIB/NEOTHICHE L, WRPERENIRET
gy My

(2) FRRIE

19834E 4 Bic A THRE L L%, 20°C,
6L : SDOHEEHTT2HREZBEREABTL, B
ShicRMICEN S, 3L Lghd% 20°C, 13.5
L:105D~16L : 8D® 30 4D 6 Bk o H
ERGTIcEVTHBE L. £ L TH{tE%oRE%
HEE—xtic LT, $ihoBE& LRI CEBRZEHTT 1
HZ THE LEIRMEREHE L.

(3) BERZH

1982 6 Ad 6, WA THDOHEET oL L
s ABMEERRICAR, 20 COEHEHET (16

AN

7 HF v F 3ol O EREEE



58 BAREERABIBUIAME W5 (1991)

L:8D) THEFEE L. SicELghEE
HB&ET (0L :14D) oAkFBEEREBL, B
BLAYhABUERSHTELE LT, TA
SIORUCI0A N EMSRADEROF/E A 7.
IoiE, 0°C, EARKGTTHEBICEL2HH 10~
20F% 1982 FE 5 A oEARGTEB L, RHOE
Y =E: TN

(4) RIEE& VR

1982492 EHMHCREOIHIHTETOM, 10
Blichic>T, HATEELhzE, KiFLLAL/
TROELEBILA S ABEFERLBVT, BER

BRI 20°C, 16L : SDOHESKTTHERBROE

NoHFEAZEE LY. Ho/ 7FvERATLRRE
(20°C, 16L : 8 D) THEABELALLOTHAS.

2) MEBER

(1) BAR B 2R EDINREOREERER

B THREL A HRHOINERERE COWTIRE
gFICR LB, 5 HTHIREL pkBRIBAE
BURERENOEIRTRELIRTH - . € 0%,
6 HAHZ TCOMRBOMBERIRTEKRTH 7. T
B19A»58 A3 HE TOMMIIRE | HRBECHE?2
HARORBOREREIcY/D, 2{AEFLTLEL
RERE 1 OIE P L - REEEIVOITE DRtk

Eok 787 veraarARHOREREEER

mMBELTW. R 14 BEIBOERICBIT 3
FEOFEF FEL HoNEh T,

(2) ARG

135 L~ 16 L ® 30 53fEiFR 6 BeRg D B RsRfE T ic
BIafAELL - THELhAERBROERICO VTR
HIRIRLLEBOTHAS, 456L : 95D~ 16
L: 8DoaE&Mtcs ) 5k ROERRIE, 57
~ %G1, 4L 10DOHEEEEFTTH
16%EMDTEL D, BEAEDHRRIZERL
A R Al

HTE 74&5veraas{RRoERNcRIFd
HEOEE (1983)

(1982

] BEEN  LREEE G
HERBE " 7 1 @m W
5. 7 20 0 0 7 13
19 17 0 0 0 17
6. 4 4 0 0 0 4
16 0 0 0 0 0
29 7 6 1 0 0
7. 18 9 1 2 1 5
8. 10 58 16 11 14 17
31 20 18 0 0 2
9. 14 5 4 0 1 0
24 31 29 2 0 0
10. 4 28 24 3 1 0
18 23 23 0 0 0
11, 1 14 14 0 0 0
15 28 28 0 0 0
12. 6 28 28 0 0 0
16 21 21 0 0 0

H X St (F)  EIHER (%)

(PAH# h)
13.5 61 0
14.0 64 1.6
14.5 38 87.9
15.0 46 60.9
15.5 45 57.8
16.0 33 69.7

BEESRE: 20°C

(3) BEEEH

HEME (101 : 14D) #BHTECEATHE
L=tk R OEIB R 2 WIIE S RICR LI EBD
ThHb. WTFhoRBOoMhTH - THERAELE
BT - Pt hiolkhid T~ THME 26 Bk
hOEIRZRYD, BHOERSELELLYERLDT
ZBEZRA AL/ UL, PhhfifsERL
B (6L:8D) LTELhARBEIEHEZHTE
BLTS, TULE B ALBRENLE» 2. O
CEHLHEBRIOL  UDOEHERZ L TENRE
| B - o oY R

S %5 AALEE L 7o iR RO I RIT T EEIc o
WTRBIFECRLAEEBYTHA, 2T THBEL
H -k oERRBERt20B8Th -, i,
R TEERMELARBOENRFHEG 4 H,
A8, SIRETCOEAMETII~65ATEHYD, 1
~ 2 TOERAREI XTI Rb o/ &
fElkyido 3 EHALIE, o 4 ~ 5 iplliciEa 2
RZ4 2 EMH LI -

i 74T A 3O QEIEE Z O 59

8RR B - S OlE HAABEHER h DFEESN I B I % (1982)

. B & ®# ® # ¥ O % B O
B KX 3
1 2 3 -4 5 Kk LR R 58 13H 25H 3B 46H
I S L L. L L L 7 31 - - O O O
i L S L L L L 7 +31 - - O O O
il L L S L L L 7 +31 - - O O O
v L L L s L L 7 .31 — - O @) @)
v L L L L s L 7 +31 - - O @) O
VI L L L L L s 10-22° O O O — -
L:186L:8D,S:10L:14D, Q:EBby, — EWPLL, - JULRTHEB
ROK HRMOE HRBESHERROERICRIESHE (1982)
) M OB M W OB 6 R 7H 8 A 9H EEINR
HER K
1 2 3 4 5 g4 3 1321 3 12 22 5 13 25 6 168 M M
I S L L L L L DR ONONONONONONONONO) 188
I S §$ L L L L E-OCOOQOOQOQOOCOC 28
il S S S L L L E---000C 4H
v S § S§ S L L E - - - — — OO O 6H
\% $ § 8§ 8§ 8 L E - — =~ — — OCOCOOCOC 6H
L:16L:8D, S:10L :14D, E : JUt&T, O ElsY, — ERLL

HFI0F 745 kA3 a5 R R ORRBER
B (1982 ~ '83)

IRFREH (A B) EREcomERAK (83)

1982, 9. 2 60
9. 8 &9
9. 22 64
10. 1 64
10. 12 b3
1. 1 © 65
11. 9 45
1983. 1. 17 39
1. 27 : 44
3. 8 31

B¥sM: 20°C, HERS&MH:16L : 8D

(4) KBRS B
B THRE U EERADOKRIEREE LI Ic oW

HEWORICRLLEBDTHS, 1AL HETIIEE

B LIELREOENE TORMIZ 53 ~83 BE R -

72, 11A9AMS S Aichd THEL -mdi 31
~ 45 HTHWI @M ~7fc. O ELLERTITLILA
FEICRBESVLTWE I EHEIEMITI - 12,

4 TETHE

1) #BAE

(1) SHmEak

1987T4E5 B 6 8~6 A 11 Ho¥ g i, HIER
OHEE (TX8m) OF5 v L7 I HOLEICHEL
TVARKBOFERER L. ThEd & icIwao?
D h—MERSHEI & - T, KA ORI,
BiE, EBNOTHILEVE (M) & PHHE
(m) £Kk®, FNFROWRICE T 2EBOHhE
XEHSLI LI B, 2BOBEHEICSHELE
R, HREE, EHEERLLY.

(2) BicHT ARG

FEBERB TS v 2073 2F v 78 (12 X 18 cm)
OHEZ8BDH I — A7 L — (HHBREK K. #)
TENETNERL, FOLEBEH (LB 7 1L —)%
REFFTIE- 7. BRARIT 1986 FE4H198~4 A
30 HOM, HHEANIC 0 en BIfRICEREBEL, BREN



60 BHRERERIBT AR E

B EBENCERRASL. FEREB 1 EIC2VWTS
BAL, Ll fzo—, vEYSIO—, ¥
vAdzae—, &4+, AS—FKT4 b, 54 bTN—,
N2V FN—, FN—RUTS o7 Th=i
wE, 759 N0 BORERE (CIE 1931
FEHR) FENELGFHE L HETH 5.

2) HEER

(1) Sk

RN, BRERUVBELRYY ZBEREOSTIH
ARREIRCRLAEEBYTH S, EPhcBid2E
HrasWE (0) —FHEE (m) OEREHR
(m=a+ Bm) i, $EREHH Mm=0.4596+1.1535
mT, $EEEIEM=12641+0.9031m, ik m=
0.2926+2.2591m & 72 o f. % LTHE - EAEHRE
(8) &, BRENHETRA>1IT HHHEasHER
L, BCRA>2LTY, SSkWERIHERL
fo. Fh, BRETEAIT, —ROMTH-1.
BEARARTRE (a) hoAHoBMTERBE TR
0.46 R, #ERHETIE 12650, ETROMFETHB
&M S h T -

m-mOERERRCBY BEN (a) RN
(8) hOBERBLBERF 7 (N) BIR
kR o,

RREE, SREBERCEYM Y OBKRROELEFEE
(m) #, 05T OREMPTREL O ¥ 7N
BHHEELIZL, HAXEE (D) D= 03¢95
&, BEAKRROPEEE (m) K0 SHLTh, &
BRECEIALUE SRETRIEXLL, ETH
WL EIcHE LTV ARERAZAET 24BN
HBHTEEPEShIZLE,

(2) BTG

9 L OMERICHER S WAL OMRERIF R L5
NRBRRLEEBDTHE, 1 20 -RTORRYK
BRIA R TV-FRRUTIv 7 TOTRLVE
EPOI0EE Sl -t f20-R3IMBIBT S
HOFEBRKEA to - MoK 2/, +v({To—T
B 3MELEL, BRMES = o-RofticwmH5l
Fhic,

255 (1991)

15 | =0.459%+1.153m 7
:'_?_
S
A
)
AN
B
3 6 9 12 15
EEBHEY Y P ®EE
5
5'2
4
B
< 3
%
5 2
L 1
;-3
0 4 3 " £ 4
1 2 3 4 5
HERABEYD EHEE
o | M=0.2926+2.2591m
jF/Z
]
%
b
1
53

-

0.5 1 1.5 2
XY bk EHE

WIW 747veAIANABEBRAOIHER
’ (1987)

ZW: 7 FveAaans OEEEZ DR 61

BI1E BTz sFresaa~iRmioFIE (198)

Kt (C1E 1931 REBHR)

B %5 B ED

o Waxo SRR &z
B (V) FiFE (nm) 0 4 2 & &t
4 =z © - 48.5 580 92.0 88.3a 4134 131.0a
LE VYA To— - 476 576 88.0 42.0 ab 37.7a 91.7a
+ ¥ 4 B — 61.9 579 54.6 20.3b 7.3a 29.7b
k07 A b 70.4 488 6.7 3.0b 13a 6.0b
A/ —F 74k 82.7 490 4.6 4.7b 4.0a 11.0b
5 4 F F N — 33.9 488 16.8 50b 40a 11.3b
N—TERY R T N 30.4 482 51.8 4.0b 23a 10.0b
7 W - 10.4 480 45.0 4.7b 2.0a 8.7b
7 5 w4 - - - 7.3b 9.7a 20.7Db

* & %, AFiC2V T Duncan’s multiple range test 2174, E—F/hXELECEIEBEESL L.

c ' D

AR 757 veraasficksd T FoEoR
HFEE (@HHEE2EVATRT)

5 # = .

1) HBAE :
1988 £, 19894FE@ 2 M4, MBI Fs, BE
odb, o7 FUuiRUCRERIB VT, TEICREA
ROOEEFELTOIRALYBRT T F ol Tic
BEULLHREEENS o 7RER S KRR %, 54

EE~10 AL 10 AR TRA . 7 FoEOH
EEFARIRLUEE (A~D) -7, B
FHAEDMEVRRERR L EoRFER L ORMFEEH
HL, IR THEEEZEH L.

3A+2B+C
MR = - P o
TR '

BEHORRHRE s+ oy 7L -+ S 30D EER
10cm, &% 20cn OEHKICL, HEOREHEE = L% H
S, @EATV—ERENTFALLS v 7 CHE
L., = | -

2) HBRER .

- RREFEHBRUREERN EEOWEE & OBIR
RESEICRLAEBY TH S, BEBELIAD 3 »FT
TS AT E TEAREOANEEL, 6 AR
WEEpkheEghhde bicHEL, F0%bEEAK
mEgmLi, Lhl, BEEcREmSAShE,-
fo. TRFEOHEHIRETLERBOoBNL L b
5 ATAIS R A KB -7z, i 1 HRghS,
52 hilghdh, 3 HRYDBRE T IEHICHER
wEHI LR L. 2-FEMEBELLREFTAEREK
(X) ¢EOHREE (V) LoEBEHRNE, Y=
—0.2346+0.6412 « log(X+D &4 b, HWEE(r =
0.8 8% ot :

T/, BREDAD IAFTR T FoENERTS
PRI lRBROB RS A Shfcd, WTFh bBHA



62 REEREERBUIRRE

Y =—0.2346+0.6413+ log (X+ 1)
(r*=0.83)

255 - (19915

Y =—0.2437+0.6715+ log (X+ 1)
(r?=0.73)

RS 4 RIS RREAIN L 2. BEETE,
FHhToHEE LRI, BRCBEPERShO
AThH-. REFERE (X) LEowER (Y) &
OEIFEHERIE, Y =—0.2437+0.6715 - log(X+1)
1y, BHFL MM EBEEE L ORMFKRID HEM
(1:=0.7DRLPEVR -T2
6 & B ’
78Fveraangoidid, 48TEIKTEFY
EORMEE - THEL, 7RUMEETS 08T
METIC4EDREY -2 2R L, £, HiHREE

145 ATE~T7 B LA, B2{HAHRT Adhal~
8 A, #EIRa8 AT~ 10 ATHICHREL,
ZF W, RAW, B SHELABHER LTS -
. LdL, 2A»SmMBd2BEHEMESLLI AL
SME T 2 BHINEB ¥ AR D 7 F v ERTHRED
BALEaicid, nEEFRcEE TSR, BT
FoBETEmasZd Lign 3 5 A TELENIBE 1t
REEBTECEMBWELMEL 7, THMBNTRT
bﬁlf@$ﬁ#§%§?éﬁl®—of%é&%x
5.

Eﬁﬁo%ﬁmﬁﬁaké( HEINB, %Lr
NG ARE T FOETOREOREARERNATZ
W, BELHELOMRERS LA FAEOBERR
CHHEEROFhLEREER, BRELSERS
N3, LVHhYwRERKENLEREERL, EHY ¥H
EL, SRoRETORREAZETH » 1. BEY
BrABONOCHRBEREREL 8.4°C, PHTIHT.2
CThot., TOXHEHPRORFTREBESINLD
WITCTEWT &, BEDIBLBICHRET 231
YR BERICE THREST 20FTICEALTV S

_ FwoOR OB K
BER 7y eI G0 & 7N EOMEE OB (1988 ~ '89)

boLfEShE LhL, EHYHASLAIK

UHhoRBERERESY, EENBLEELIVEE-
TWAOE, BFHEHS 15~ 25 CotkvBERETRER
ﬁﬁ%ﬁﬁbt@um« %%mm~ﬂscohgﬁ
ﬁr&ﬁt#tm&%iéna r

&$®EWWﬂH% mhﬁ&ﬁb( w@m@m
AR & BRI B IR T 5 - . Lfbcr #®
HORGIERIEISBEIE LY, BREIC Y RN
TOREBRPEE TR Y, BEEHLE
13 B EREMED S B, '

B, BRE (XD TTOW~RUOENF TOMH
M, dabbrEe HREE (Y) »SREFEE
(V=1/Y) oEYFHEHRV =—0.0185+0.0018 X 4
woh, 1HROREBERER105C, REEY
REEE 568 2 MBS hrs, BIREHERTRA
Ewﬁﬁ%ﬁmﬁutmﬁﬁ#&bnéﬁﬁﬁ4ﬁm
bnﬁif®8bﬁﬁfﬁb ﬁ%ﬁﬁzmolaﬁ
TH5. LihioT, O 1 EROREEHEE
568.2 OFEm 5, FHOREEHER LTS E& 3.6H

HEoh, EFM4EREOTEE L H L :EFLON
5™ soi, 12 ATASSMEEMET 2 Y
27 KT, MEKRO Y AN OEEH 20 C
WgicEiRA kY, 1~3 A TOENIERI 85
AL, ﬁﬂ;b%hl@%u5@®%¢miﬁ
T ARSNGB,

Ew$®/7+/ﬁxA/ﬁm$mmﬁﬁuT®E
EXRSUTABRKIET 2 X 5™, BEhaEokE
HEEOEEEZY, SRFGT THHRRPENEE
T 3TEBMohTNE " ? KESH 9 H EAK
155 &, EIRThOiR BRIz W TINR P ORBIIE S

S 7T e A 305, DHEREE £ OB 63

LR D, EIREELT 3. AEORPBETY
S HER L A3RBOEMNEH ST, Fhlist
ORBETHRIBT I &3, -7. LHL, 4B
BETOBRICE 2 &EBERFIZEAFERLIETWT
Lo, FEOBERARR 4KEEZ . 1,
HAOEZBRMT 2R H0 1 ~ 2 iBiHiciki
{, A~5@HATH -7, 2L T, FHtkomkhd
4B TOREZRM L CEFEELELL. BiR
EHERMNET, BRABREILET 28 A T~
A LEITH YD, HEREDIFENICEREIAS SN
CBEME—HKL TV A EEE TORBOR
BELERZ 1,500 BET, Lichi- THRERE 2.6
EXEEsHh, ES@@%E&&@ ﬁﬂ%%f@%
HEEE—F L. .

nH, mﬁTE~1HTﬁqu%ﬁ%T%Mm
N ZBEDT FIETEN Y RARE 20 Cleiih
TWa®H ,1~3ﬁk1ﬁﬁ&§ﬁb¢ﬁ4@?5
bolHfEEENI.

- RO R 3 — ﬁﬁﬁ%ﬁﬁ?éa%ﬁmﬁﬁ
Wi, RETEAREICLA Y, R, 7F oD
THRIRBZLTWA T Fo2A v 4idms 1l BTE
RIAE»SEE WL, 12 A TAME%ZBHET 3
BEYPEINE 7 AETREMTORE LD SHALE
CPUET 2100, BificoXBEopREH6e A LaL
HDEWI A EMICHREE/BLETLEESLVI &
EHELE®, 787 vEAZINLIRBLVTHERK
HOKEEEWEHEHELAicTRIE, ~Y2TFY
ETORERARCBRHEAEO Mcd 2 I EHNT
5. BEDOIALR, KEdoRBENEEE L.

LA, 1 ALARBRESEROLTEY, FE

TLRATERMET 519 27 F v BT
LT A A IS M & FE R OB B A5 E S

2w, Lbl, 7Ky ORFE, BEIMEMGSE

WEHAGRLLETH2, ol =iy

I Lokl SKAERR L, T O ORFES >
TEIHETE, LT, MIRBAGD 5 30 ~ 45 A%
®2Et¢ﬁk@ﬁﬁEMEWL%bé #wanAao.

%mﬁéﬁﬁbf,aﬂt¢ﬂmb%$ﬂ%E¢5L

LA pHA, BEENERCEAME Y 28T .

®ﬁEF¥iD§hE(#b%ET6%A%£5L
%Eﬁbﬂlk L. »
KEQ%Eﬂﬂmﬁﬁﬁﬁ%%bﬁhféuéu

HETBLHIHNBERILTH2Y, BEECE T F

U EICEER Y A RMEIIEZT TV AN, 8%
BEBEOETOAHEEOEIAHERL, Hh®H
EHEMEOH LT VOB TRE LEREIELCTH -
fo. SO EREAFORBY 7 F o RIELIFA TINE
TEEMNS B D EHEESI L. XEOSHHERDL
5, BEEECLELY VI AVRRERIETIIAR
FRBRETRZAR, ETR16KE ETHy, Hb™ M
WE LBEY v P~ B B biEh o7,
Lhi3, BRoliEakcErsEEs sEMES,
Himic ERA S 3 G EOREEEOEZ VL, Bk
BIOEVREIOHE S FYEERAF 5B OfE
LBy ZBEORBVEE L2 LDEELLNE,
Lid-T, BERNED 7 K vBETIRERBERUR
REBRZZELTVELD, FELTvakhiziic
LWVOT, Eah&htﬁ@#ﬁ&ﬂ%ﬁaéﬁ&@
BEHRECEEYNTHS.
§<®E$ﬁ®mmu%ﬁ@ﬁkﬁbﬁmféﬁﬁ
BhHs ABEORBEBEL{ERENIzo—¢LE
Y4 rxo—0lBOREREE, FEEHNT6nm~
580-nm, BH3 & DFIBAE DS 4T ~ 48, RIBKHEEE A5 88
B~R%THY, AREOY VS zo—LHET S
EFHRRACETS 345, 15 & OBIBHE & B8k
FicEZNSaoh, FHICRIBME, Wb aRodiic
Xt LABERENERIB T 3 CLA2RDLY, Lk
BT, HPO T BERLABEES 3y 7RE
BoR4AR, BENHFERETIRRE L THSETH
538, b TOBRFLATo—PLEYfTO—
BEIDBELTWB I EHHL P IR -7, Kic, FA
frdfzo—, vErYy4xzo—42HVWEES NS 7

T FOESERT AU ORARSES L hRICIE

#BTE, 7P OROEBBRONMORERKUHER
ETHT5FBL LTHATE 260 LB 3.

P FoEOWERFERS, YRICEVBHENA
bOTHY, 7FUEOEELERSOSERKTH

BT DD, FAEMORMKEOBGRTEET B0
CETHBEELD, FRSENSH 1LY 2 T
Lkhnééﬁmﬁiﬁﬁfoiokﬁb HEMNER

RET SNAORMITELRI L 1RED 2008TEH -
o, REFERYEEORE & O G VIERAE

Boh, EORRIFEHORMNTHEETEL. &
e, AERAOEICKY BEUSEFE U IE b 5
T TORBRBHCROBENHEE T E N, Wi,
ZOBIRET 55 1 ~ 3 HLo®D, HhoHEs

FIbBETHSE, FrolFeRBLLTFAL
ATo—-DOELI » 7YTORERERN L EOREL



64 BREBESEBIRRE 255  (1991)

ORI EVIEBEA & Sl ds, BRSOk
DoREMP o, LbL, HBo™ bHEMENS v
7T DR O REERE E EoE oM kmywiEE
BHBEERELTEY, RAOREREFA oA
To—OEENSy FTHETZIELE-T, EOD
WELHEETELLOLEERL S,

I MEE

1 FEHoOHR

1) HBAE _
(U@muﬂ#&ﬁﬁﬁmeﬁ%
BRI THROREEBS ONE T F Y
BT, 4BEOSRE LR o FRESL 8 EHOE
FAHHEBRT 10 a2 300 £ WA LA HEE
#, BEZARELRoA FHO~LX Y KA
2000 £, ¥~ &Y wIKENH 200045, Yoo bl
vIKINH] 30004%, FSwox bYr7eT 72000
EAEELATA FRIEAD Y S 704 7 = vIKFIH
1000 6%, 4 2 o7y FAkIF 100045, €U TN
VFKEIFI1000 45, ME P/KF0& 1000 {5 TH 5. ZH
OB A, A5 A%, THERERUI4AHED
H4m, FRIKBAE T FOENRIKFELTVS
S THELL. :
(2)iestd 2 PEEH ORR

20 °C,: wﬁﬁﬂ%%ﬁ?145ﬁ%ﬁ£a§?s

wrREHR L, IBEFShATFVEZAINLS v
77kEA, NACKIF, MEPKMA, 5y54 7Y/
vIKEIROE 1000 FEik (BREH 10000 fE0A)
W0HEEELURER, 7737 7 MEFEASE (17
X 12.5 X 5em) &AM, %Cﬁm?fﬁa&mﬁﬁ
A ‘ :

() EROBRIE

Ay o FIKEHL N A CKIAL, MEP*W%&
BF4 797 wKNFIORRCN 5 5B RE L
fo. BIEHO 1000 FHEBA L HKBELOT F U
P ORMMARU L BT ICESE | o BIL, #
5 AMEEERIANLHWHEOKBELHE LTS
A, BAGMAERA . BH, EHEHEMLICEEL
07 FoiiE, M- TRAMBFEIhBVWESF S

ANY ATENL. '

2) BBEER

(1)t d 2 BFEER OZE -

GrlictT 28l E LR oA FRIEZEL SR OXE
HoBRYRERIHFRAFE LR RILRLALEBDT
BB, A NY VKA, oAby YIKEHE,
o b ) vKAFOSEE LY AR S FRRTS Y
o7 FAIFOREHMGE TI2EE 14 Bk
THhORESLL Eh ot FOMOEABAXT
biihoBE DSk L, ME PKINA
HAE TG 14 AR R AEEEOFR RS 4
L, HOBERNCHNT, PPEINNEELITH-
fe. ‘

H12FE 747 ves Iasdgducid s REERIOHR (1988)

50 X » FAEH R

% B R A BREE Twam sew TE® 0 UBK

N A Y v KEH 2000 357 0C O  0(O0  0CO
Loy AR b vk 2000 547 0C 0 0C ® 0C o
vam by v kA 3000 294 0C.®  0CO 0C 0
bSEARYYIRT TN 2000 324 20.7 1(0.3) 0( 0
vs 7t 7 = vkRIF - 1000 419 20.7 0( 0 0C 0
A7 aeT Y FRNA 1000 544 - 0¢ O 0¢ O 0C O
€y oy v ok R # 1000 214 0 0 0C O - 1.(0.5)
M E P Kk Fl H - 1000 197 2 (1.5 0( 0 10 (5.8)
e - - 132 (100)

152 102 (100)

135 (1000

() REHERER

B : 747 A IS OEREEF O 65

BIBE 77 A IaARITRT 2HEEAOHE (1985)

g o= OE A BEERBE BEETE (BR) Al (%) 3EREERE (%)
By oy 7ok E H 1000 432 0 87.5
‘N A C X fn #& 1000 604 0 0
M E P %« 1 #l 1000 772 1.5 7.6
F AT Y s vk H 1000 695 0 0
i3 A i ~ 1700 - 98.5 0
100 ¢ : .
:.!
b
50 ' ,
E1d 1
; l
.u'l “., Ladd L T i -
o 5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50
100 | (FATV7 V) 4 (MEP)
%
5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50
B H # A B ® - % % g T
WO FEHEABIBEALL 7S F e 2 3 a4 RAOTLTHETS (1984)
HAEYH K ———————-- B4 5 DRI ——— R0 EARE H15 Rk
-------- W20 E B ———— BCfi25 H BT BAS0 B === mm =~ B35 B IR
(2)PFic 3 2 EEER R folBbThs EAERHGL-EREOELRRDICS

et 2 5EEROYREE BRICRLLES
WTehd HALLLEROS B, Iy o FKEH,
NACKIAF, ¥4 7Y/ vAKARAEK TIEHho
Szl A ohiid o, £, ME PKHIHME
RTRETOHRBLEL A, WFhoEAL &P
T ABRSREBE, - . LL, And e 7K
EREREL BRI, PSS SIRITHEAE L ENT
ERNVWRETHET LTV A2iho® 44875 %,
MEPKIFTIRT.6 %Dy, Hich vy v 7KER
OB CZ DE|EHEM» - 1.

(3 )R OB
FEHEAARICHEA L RO UHE RS ERL

A 1158, NACKMABRAX TERE I 3KHAEEL
THRLCL, b TEEgEERLE LAL, 1D
ARG TRECRSE 10 BicELLORIERT
0, NACKHAL D PLEMNTH . FOHK
bANG v TIKBRIRUNACKIFZHA L -HE:
B2 -BA60RRREEL, »ivy v FKEROHA
35 Bk, NACKMAOHEA D HEOEEE AL LS
&TH, 100 %OFERERL. LbL, F147Y
/ YIKHIFIBAR GR35 B, 10 BB & EAREIE
TL, 5 HBEECT 2RBRE{Eh 7, F X,
ME PAHIFEAX Tl 5 BRICERBOETH L]
Rohd, ¥1417V 7/ vEUMEPOEmARALS »



66 BIRBEESREURRE #2255 (1991)

7Hl, NA Cﬁ]k]:t«'(ﬁﬁlf&f»*ﬁb‘tiﬁf» -7z,

2 ERIEREIC & BE5E

1) HEBA®

1986 F 6 0 26 HOF H 6o, BIREHENIEX
T O BN EORINE 7 AEE T FUE9 aT,
HNY TR A5 IS 9 £ AR B TETG L
o, WAL T 542 —T GRIE L. (HH
L BEERM I TEK K WDy X2 7 L —

LVH TBWT&H 3. BN IF, 17@)%%’!0-10%‘

CEE LTV AR AT, W4 B, 14 B,
%E&&O%Bﬁmﬁs@ﬁa,w%ﬁ%%ﬁﬁt
fe.

2) ﬁﬁﬁ% _

By FAIER 40 BEEEREFBTHAELL
BEOHROBIE URCRLELBD TS S, B
FRNCEE LTV AR, BG4 BRICEL a0
hizd{ ) &k, B0 RORETHHRO
FERS SN, BEEBBRTHING » FKEREY
#i LSS O RREH » 2.

nE, 3, %ﬁkﬁ?é%gﬁvﬂhuﬁiéﬁﬂ
SR OBERIRIS SN - Fo.

HIAFR 79FvEATaNL T 2EETE
TOBRSIR (1986)

EHEEE WA AE% 14E% 0H% 4 E%

AEZEH W 90 90 87 . 85
HHmEH 422 - 0 0 0 0

THIYNYRRT — Tﬁw?;##ﬁﬂ%ﬁﬁ
(200g 79¢8) BA

3. E
EROFDUCKTT 2 BHBRIER CIEH % ER IR
BLTHBLLCEE, BRE2ERT 25X TEETHA.
BRH” 3EERRCHBOAKE LA o4 FHIZH
Hl, Bficeey vy s 4 Fid kL migs,
HRDBEABSENRIERKOSRE L 20 A FHT
H-Th, TOBRDHERELT-> TR EHELTHAE.
Uh L, EEaa M kd, o UL 23
EoSREV AL FHTRESMHIZZRA ONT,
EMEE L BBRSIRARL TV, £, Bk
TBH NG FKER), NACKNF, ME PKFnH
BUFATY 7 yIKAHIOMRIZTH - 188, AN
- TERBENRER D, NACKMA, MEPKE

KRGS T Y7 KB CRIIRTHRTOREHie
(B oY, NicEBEAT2EATH -7 LbL,
ANy THRKBATEINNOBRTHELERTL, #
BB AR > TR ORETHET B &0 D,
ﬁ%%%fﬁﬁ(&%&ﬁﬁ%T?%ﬂf%%&ﬁ#
ah3.
AERRCHTEANS v TKIERIRCEN A €K
ROBSHHERH1IAHLE B0 ™, Thofkit
OER £ AT AT O, AEORLEZ BN
IETE, BROBHRERER>TEBTES,
NS AT FYETORGRERBETT LAbS
BFCOMEETHZhD, BEEORLEKUHAENS
DETHENS Y. 7 CHROMRREMTHAS
NTWBRREEETO VS » TREH 45 B4
HLEBE, 1A ELYhRORERSED SN,

HROFHETOMRLARTH » 2. T, E#H

b AERIK LEOWERO T 5 RET Ko THA
gy TKEHEEEREBR TN L DR EFAZETE
n, EVWEEO Y27 FYBETHEEEERIILE
DYHBRICFIATE2 b0 EER 5. FRERREER
LicBiBRESBEOHEER THERRICLTEASH T34
HTH B, EROHMBEEGL, 51 v— ORME

Tk - T IR MATHA TR, BmELEE
ZEBEES LU RENBHHETH 5.

BiE~ 9 27 F RN TERBRO b 1ok R E
BTHRAETE BRI BRI VY, EhEok
£, BEAOEROBHLEOED» S, thoEHlico
WTHEREBETONRIR LEBEFHRIC >V TERE
TENERHA T,

1\ ] .
EBRBckda v 2EBo 7 FoETOT ST

b X3 onNd OREME RERME, KR4, #E
RUERIC X ZBREC>OTRITL . ‘

1. 12A~1 BicmB2REBT 57 2T 7

FoBTIR3IA~4 RiciioREss oh, Bitk
D 1R VER4BOFREETH - 2

2. BN 2RECON, SHoXERUKAOEN
HEERRERY, WHY Zafn'?ﬂﬁ@fﬁﬁ’!]fi%ﬁ’é
H iz,

3. RERERELFUHREREKDVWTA D&,
TR ERFNEA4C, 200HE, TR T7.27C,
384.6 HEE, FEEERRIARA T 13.0°C, 97.2BE LD,

S 7857 v aasd DEREEFOKRE 87

IR TIR105°C, 5682 HETEH - .

C 4, 5 HEfI~8 B THIGERMIN AR U o R o
BE ST, 9ﬁﬂﬁ@ﬁﬁﬂrﬂ%%ﬁkﬁﬁ%
BREHLHEH o7

5. ABOERORRIUEHTHY, TOEZH
BI04 ~5BHTH -, Fi, ERDOERS:
%%ﬁmmﬁﬁﬂ?maﬁ%ﬁmbt E%%%m
L THEMAKIET 3,

6. Eﬁ%mﬁmﬁﬂr$ﬁomﬂaﬁamaﬁm
28 AT4EI~9 B LAT, MRRoMEORTIHEL
TARHE—BL T,

7. BEARRERELITATELET 310, %f%
bnEhAHERLE, 0
. 8. EMMETH, TEEEOIDOMKEYY 7N
HGEREHTIE, BEET2E, ET 6L
ThHY, EHHNEORELODHVWRTHATS 1.

9. ZBlE A zo—, LeEYILTo—OEEEN
570 nm~ 580 nm THIFMEOF WV, FX e <
Ho&h, FiLfAzo—, LEYLZD—ORE R
7y 7 RAERUOREHEREEBTCFIATE 3.

10. BEFERM L EOWE L ORI LG WA
FHoh, RAESEOMHE2HEH /B LichasED
BENENBIRLD S, BEFRH L EOBRELON
OHERBEEFERTOTAL D DOP{EM - 12,

1. #n% 9 7#H, NACH|, MEPH|, 47
J CRIORIMSBREP . 5L, Ay o TH
O ZIFRD SIK T T THhhMET LT3
LEnh, HOBRMSRELISIBVWESTH- 1.

12, #ANg » 78], NACHITREHHEK 2 ~35H
ThELEHDREERL, BiEsrEm»r -7, MEP
H, Y4797 yHTEEGEED ~ 10 BickEEH
RET L, BoEE, -

13, »T 2REO 7 F R TORAMA I NRER
Hid, &b oBINEHEE LTEEORBRICHIE
T&3,

5l B X i

1> DANILEvSKY, S.(1961) : Fotoperiodzm i
sezonnoe razuitie basekomykh. Blio#E
. Bl - EAKE=R, HAMKRS (1966),
293 pp.

2) R B (1982): BMo &L s> BRE
R, p.1—-8.

3) EHSEMI - WEER - RR W (1988) : A5
RETF Ui g 3 FRERSHIC X 3HRERO
BREIR. F 2 BIHEIEAS; 138 GER). ‘

4) Iwao, S:(1968): A new regression method
for ‘analyzing the aggregation pattern. of
animal populations. Res. Popul. Ecol 10

.1 —20.-

5) HEHE® (1987) : ﬁﬁ%ﬁTthéﬁﬁ%
RIS O &35, o6l fﬁlﬁ%ﬁ&%fﬂ]ﬂn
SEHGERS) ; 27, ‘

6) EHFME (1965) : %ﬁﬁ%ﬂ%%ﬁ?kﬁﬁﬁ' A
T 7y FvEAIanS OEEELFBRICOVT
(1). KRB+ v & T 2, 63170,

7) EBEFE (1986) : BfomEd. él%ﬁﬁ
- ES ; p. 450 — 452. :

8) AFFE— (1988) : HFhomEkTE ~EBE
DEERZED - T —. HWBHE 42 (1) ; 13 —
18.

9) KurIHARA, M., Y. MAETA, K. CHIBA and
S. F. Sakacamr (1981) : The relation between
ovarian conditions and life cycle in two
small carpenter bees, Ceratina flavipes and
C. japonica. J. Fac. Agri. Iwate Univ. 15
(3);131 — 153

10) MaETA, Y. M.KUriHARA and K.HARra
(1981) : Biological and histological studies
on the ovarian development of the European
pine sawfly Neodeprion sertifer GEOFFQRY.
Kontyu 49 (4) ; 577 — 596.

11) #MARER (1920) : 7 F o EdBET 20E
LB HEEHR21 ; 13 — 21.

12) Z % (1983) : 7 F o R H v <DRIRERRN
PGB R E 225 ; 41 — 44,

13) = 7% (1983) : T rvEMETEZ 747 v
A 3N OFEEERE fEYIREE 37 (9) ;23— 26

14) EiF 52 (1088) : 74 F v aasnficy
THRHERAOHE. RHETEZLSH0; 5 -
12. .

15) =i 2 (1989) : 7 ¥ 7 v b £ 3391 DIRAL
RSB R ER2#31; 5 -7

16) =i 32 (1989) : R385 7 TO74 7
vEAIIaNARBOFER PEERI ;13-

17) =8 F2 (1989) : 7R o R iNESFE 787k
AE NS OEEEGR HEBEEE43 (8) ; 23—



68 EREREHABBINARE 8255 (1991)

26. : ‘

18) kPAiEHE (1935) : MEOFEER, BRESREB
SIBFRERERS ;7 9.

19) FHEEHEE - BIHZAE (1988) . Pontania sp.
(BH : ~~FRD OIERE LRI FERR
2 .23 — 25

20) BRH 8A (1986) : %%//9475@?._%%2:%]5?
BT BB BKHBEBERLT ; 31 — 128

21) &foMEsE (1913) : HEE R _REEEHRER.
BERitFR17 (196) ; 480 — 486. _

22) BARIGHEERS S (1987) %’H"ﬁ%ﬁ%
BEhaE HAEYPERS, p. 185 — 187

23) EFEERH - GHEME (1981) : SRy n A LY
OIRFELHE - BE. JEEIE25 (1) ;33 38

24) KIBESH (1974) : FiHEREREORERE. BH
LEEEEREMPIEREE. aREYb RS,
p. 50 — 5L

25) Fik —-FEEERE-ZER E (1963): 7k
AEFTEZ7SF e NS &:{—@ﬂME LM
ROATERO ;70 — 72,

26) =fE % (1930) : BEEHEH. T& p. 732 —
734, }

27) HhiE=m -k E-®RE M (1986) : BE
WELS o Flek b 7457 v 23351 REBDHE
. JEIES30 (4) ; 305 — 307,

28) HdE=50 (1988) : REEHIc M T 2 HENH
BIRRDRET & 7 — ¥ OB E D < HFERE. W
62 FFERHFENTHALESR ; 11 — 14

29) +EfERE (1987) . FREREHREROR -2 &
BibR— 3. RBliEfx{bis, p. 133 — 138

30) hEfR— (1983) : B¥LE HELVR-E
M £64& B (Fry - 2T -3v). Bl
H#FAitE£, p.333 — 335

B : 787 r 3 OHEREE O 69

Summary

This study was carried out to make clear the bioclogy and control of grape leafhopper,
Arboridia apicalis (NAWA), in several vineyards at Shimane prefecture.

1. Surveys on the seasonal occurrence of grape leafhopper were conducted in vineyards
from 1977 to 1983. There were four peaks of occurrence of adult in a year. Overwintering
adult occurred from the end of April to the beginning of June. The first generation adult
occurred from the end of June to the end of July. The second generation occurred from the
beginning of August to the beginning of September. The third generation occurred from the
middle..of September to the end of October. There were three times on the occurrence of
nymph in a year. ' ‘ . .

2. In the vine vinylhouse heated before the end of February, there wag one more occurrence
of nymph until the beginning of June, when the first generatlon nymph hegan to occur in
vineyards. .

3., The threshold temperature of egg, nymph preov1p031t10n and period from egg to
oviposition was 8.4, 7.2, 13.0 and 10.5°C, respectively. The thermal constant of those was
200, 384.6, 97.2 and .568.2, respectively. The’ developments of egg and nymph were not
affected by photoperiod condition. :

4. The seasonal development of ovary was 1nvest1gated from May to December. The ovary,
of which female was collected before the end of August, developed to mature. After
September, females did not lay eggs and their ovaries were undeveloped.

5. It was found that reproductive diapause of grape leafhopper was induced by short
photoperiod. The critical day length for reproductive diapause induction was under 14hr.
The sensitive stage of the short photoperiod (under 14hr) was in the third-fifth instar
nymph, especially the forth-fifith instar. Also, adults which lay eggs induced reproductive
diapause by short photoperiod. The autumn population come to diapause in the beginning
of September, diapausing state terminated in the beginning of November. Terminated female
started to lay eggs after 45 days at 20 °C.

6. The numbers of overwintering adult per bearing mother branch and leaf showed the
contagmus distribution and the calculated values of the intercept @ and the slope B in the
m—m regression equation was 0.46 and 1.1535, an 0.29 and 2.2591, respectively. But the
numbers of overwintering adult per bearing shoot showed random distribution and the
calculated value of the intercept @ and the slope B in the m—m regression equation was
1.26 and 0.9031, respectively. The sample sizes of the bearing mother branch, bearing
shoot and leaf required in simple random sampling method to attain a precision, D=0.3,
were more than 3 bearing mother branches, 2 bearing shoots and 16 leaves, respectively.
7. Adults of the grape leafhopper were much more attracted yellow and lemon-yellow
colour, which showed the wave length from 570nm to 580 nm, than blue, white and black
colour.

8. It was recognized that there were high correlation between the degree of sucking injury
on leaves and the accumulative numbers of grape leafhopper lived on the leaves. The degree
of injury on leaves was reached the maximum more than 20 grape leafhoppers lived on the
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leaf.

9. In vineyards, the correlation between the injury degree on leaves and the accumulative
number of adults attracted to yellow cylindrical sticky trap was same with that related
between the injury and number of adults on leaves. .

10. Several pyrethroid insecticides (Permethrin, Cypermethrin, Cyhalothrin and Tralomethrin
and others) were found to be extremely effective for nymph. Grape leafhopper did not
develop any resistance to these insecticides. -

11. Cartap, Carbaryl (NAC), Fenitrothion(MEP) and Diazinon were found to"-be. effective
for egg of grape leafhopper. However, Cartap had no effect for: embryo in the egg, but
effect for nymph molted egg shell. Therefore, it was recognized that Cartap was a larvicide.
12, Cartap and Carbaryl had residual effect that showed 100 % mortality for 25.to' 35
days against adult which released on the leaf sprayed. Fenitrothion and Diazinon had
shorter residual effect for 5 to 10 days than Cartap and Carbaryl.

13. The concentrate application (Cartap diluted in 1,745) with non-heating fog machine in
the normal vine vinylhouse, was as effective as conventional application (Cartap diluted . in
1 ,/1000). Regarding safety and labour, it was found that the application using non- heatmg
fog machine was better than conventional hand:application in the vine vinylhouse.

14. On the concentrate application using non-heating fog machine with Cartap diluted in
1./45, the phytotoxicity and deposit of “insecticides were not appeared on grape berries
and leaves, and also flowing out of bloom on the berries were not occurred.






