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Effects of Temperature on Development of Fuller’s rose weevil, Pantomorus cervinus (BOHEMAN)
(Coleoptera:Curculionidae). Makoto Masaki, Masashi Kapol and Masanori YONEDA (Yokohama
Plant Protection Station,1-16-10, Shinyamashita Naka-Ku,Yokohama 231 Japan). Res. Bull. Pl Prot.
Japan 32: 7- 13(1996).

Abstract : The development of Fuller’s rose weevil, Pantomorus cervinus, was investigated at con-
stant temperature 12 (only for eggs), 15, 18, 21, 24 and 27 °C. The developmental threshold temper-
ature for eggs, larvae, pupae, and preovipositional period of adult were 9.89, 14.48, 9.60, and 8.39 °C,
respectively. The thermal constant for eggs, larvae, pupae, and preovipositional period of adult
were 274.65, 1,406.47, 205.51, and 349.28 degree days, respectively. Hatchability was the highest at
21 °C, however, rate of pupation and adult emerging was the highest at 24 and 27 °C. Means of
number of oviposited eggs per a female at 15, 18, 21, 24, and 27 “C were 266.0, 418.4, 369.8, 535.6
and 458.9 eggs, respectively. and the highest number of oviposited eggs per a female were 1,082
eggs at 18 °C. Longevity for 50 % survival adults after emergence at 15, 18, 21,24 and 27 °C were
110, 65, 97, 91 and 77 days, respectively. The longest longevity for adult was longer as temperature
lower, such as 101 days at 27 °C, 126 days at 24 °C,142 days at 21 °C, 172 days at 18 °C, and 214 days
at 15 °C. At 1 °C, 51.6% eggs were survived for 90 days, 71.4% preovipositional adults for 60 days,
77.8% young larvae and 90% matured larvae for 90 days. The significance of temperature for devel-
opment of each stage and the possible geographical distribution of this weevil in Japan is discussed.
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@ : Time of development, O : Developmental velocity
Figures are expressed as avarage = S.D

Fig.1 Relationship between temperature and development of each life stage for pantomorus cervinus
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Table 1. Hatchability,rate of pupated larvae and emerged adults of Pantomorus cervinus
at various temperatures
Temperature (°C)
12 15 18 21 24 27
No.of Eggs 269 303 298 320 302 208
Hatchability(%)  84.4 89.4 86.2 97.2 924 63.9
No.of tested a3)c 23 25 20 14
matured larvae
0y
Rate (%) — 84.6 82.6 720 100 100
Pupated®
Rate (%) o
Emerged Adults” 81.8 94.7 88.9 100 100
a) : No.of Pupae/No.of Matured larvae
b) : No.of Emerged Adults/ No.of Pupae
¢) : Matured larvae which have developed at 24 °C
1 500 0.010
100 Eggs Larvae
1 0.08 400 | 4 0.008
80
60 4 0.06 300 P 1 0.006
@
g 40 4 0.04 200 p 0.004
P 2
g 2 4002 100 | 0002 5
S 2
s . . >
) K
= S
g ¥ {010 010 &
£ o E
janl 60 b eoviposition
E . Pupae 008 adulte 008 X
i 50
0.0
4006 o L 6
20
{o0s T 0.04
20F
10 40.02 0.02
10k
; 10 1.5 2.0 25 3.0 5 10 15 20 £5 30
Temperature(‘C) Temperature(C)
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Table 2. Regression equation and developmental zero of each life stage of Pantomorus cervinus

Life Stage r: Regression equation Developmental Thermal constant
Zero (°C) (degree days)

Egg 0.986 V=0.003661T - 0.036212 9.89 274.65
Larvae 0.907 V=0.000711T - 0.010295 14.48 1,406.47

" 0.945 V=0.000711T - 0.007696" 10.82 1,067.46
Pupae 0.999 V=0.004866T - 0.046714 9.60 205.51
Preoviposition ~ 0.943 V=0.002863T - 0.024027 8.39 349.28
period

V: Developmental velocity
T: Temperature

a : Calculated by means of developmental periods
b : Calculated by the shortest developmental periods

Table 3. Rate of oviposited adults, no. of egg masses, no. of eggs of Pantomorus cervinus at various

temperatures
Temperature No. Rate of No.of egg masses No.of eggs
(O] tested oviposited / a female / afemale
adults (%)
Max. Min. Mean Max. Min. Mean
15 12 50.0 17 4 7.8 717 88 266.0
18 18 77.8 31 1 115 1,082 32 418.4
21 16 56.3 28 5 13.4 798 129 369.8
24 20 100 27 2 17.6 945 46 535.6
27 14 100 34 1 16.1 811 12 458.9
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Fig.2 Relationship between survival rate and longevity of pantomorus cervinus
reared on various temperatures after emergence

Table 4. Effects of low temperature on development of eggs of Pantomorus cervinus

Temperatures Exposure No. eggs Hatchability
(O (days) (%)
1 30 425 91.1
1 60 793 50.8
1 90 248 51.6
24 — 264 94.3

Table 5. Effects of low temperature (1 °C) on development of larvae and adults of
Pantomorus cervinus

Life Stage Exgosure No. tested Survival
(days) rate (%)
Young larvae 90 90 77.8
Matured larvae 90 20 90.0
Preoviposion Adults 60 7 714

Ovipositing Adults 60 7 429




12 b ERHAENERS

32 5

5 I 2T TOHRT 0 % TH 7=,

B HRIS AR R B D L MR A B IZ B L 72,
60 HESEBICAHEFL T THHON 4 8A 24 ‘CIZR
L7=%2HBIC, 28EA7HBIZETLE, D1
SEIZ 3URAPE T % 28 HEIZHEL L 7=,

z =

SlOMEREEY, ARBICHENL -4AHT5E
HEDOH L a7 &S LY Scepticus griseus
(RoELOFS), P A Bk 3 &Y LY Scepticus
uniformis KONO # & U 1981 12 b B EINDIR A 53
FRE N7z (Masakt et al 5 1984) W3 — v w5 /3FFED
¥ F7 U LY Otiorhychus sulcatus (F) &
WBRLEHEER L, AKEONORKREESLIL
99°C, FU v F T LU T LLIZ632°C (HEKF - K
F o, 1995) CTAREOFMBEN, Yk zw 2 UYL
YV, b4k 3w aY Yy ALOWOREREIZIA
HTH2ZLht, UNHARBCHET 2 &, AMEOINH
A 24°CT180H, 27°CT163 HTHBDIZxL
T, b a2 v Iye s BLU AR 394
YUY AVIE, 25°CT12~13H, 28°CT8 ~9H
(KUERME . 1985) TH b, KEOIMHMHB RV, )
REARNE, AREA 24°CT 1608 £32.7H, 27°CT
104267 HIZHLT, 4 ¥k a2y oAy,
A g ay a2y aviiilhe ~3 78 (KB
R 1985), ¥V 77 F T MUY LLIZ24°CTI3
H, 26°CT107 H (Bl - KF ; 1995) TH5Z &b
5, KIEOY Y 3w A YUy AL LU Y D
Lav VIO LVOERREEIDEL, FUroF
ThUY LAY EIFITEEHEE SN S, IROREE
FMRAELR 45°CTHHIDIZRHLTEF Y o257 b
VYLV 25CT, KEOHF AL H,ITE N, EIR
ATEIBIC Wi, AEOEROREFERE A 84°C,
HOREEERSMISHETHHOIIHLT, +EA
Uka v d Yy L OEMNRERMN127C, &
PMERENT63NE (T 1982), Vo FT
P LAY DEINKERNA 84 °C, BYMEREN
5TL1HETH 3 Z L6, THLHEINE TOMMIZ
PEABE 3T A VIO LV EDIRBERAIZIROLA, F
Y oFT P LAY EDEO EREHIZDONTL,
REDOEHFHA 20 CTTTHTHZDIZH/HLT, b
Y4k sy 2y Yy v REOFEHF ML 28°CT
90.0 H (4¢®F; 1982) Thbh, KfEMN LS a3
BT LY EDbEMIERTHIEHEINS,
SRIOMEIZF T 2AXERBROBERGIL15°CT

214 HTh 720, BilE & AN 2 FIib 04
7 - BEOIL 7= (H™ - BEIA ; 1983, HEL - LN
1984) ¥V o F T b LY EDENEDERTS
3, BYIRIC D0 TE, AR E UTEIRY 3
DIZXFLT, ¥k a2y way, tEfokg
TRV LYBEUF Y FT MU A VIER
HNZEEINT 5 Z 2 h 5, EIRGNIZEVW D S 50, 1
& 7= 0 DEB NIz OWTH]ET B &, 24 °CIC
BT 5RO EINENL 535.6 90, Aoy
8T 513 940.6 9 (128F 5 1982), ¥y o FT

ST AVIEE51IUIT, P gk gAY LY
K04, FUrsF T UYLy EIEIERECEN
BTHD, FRAOPL - MBI OWTIE, A
DE=I7BKEA) 74N =TMTIEEH~10HT
& % (Sunkist Growers Inc., 1988) DI LT, v 7
sFT I LY 4LA~6H (HT - A 1983),
Y gy IILYR I Ef O 3T AT L
U8 H LA SIHLHBIT S (iR, 1975) Z &
5, Y¥kaw &2 vy AL A RT3
LBbhsb,

VU ED XS, 45D VY 4 OEREREE % Holik
T35, AEOREORERM, PHRBM, Hkho
PHE - B, RBFE&IL, S5 oF T UYL
EDEY PR gAY YT LALR I Efnk gy A
VIO LVIZMTED, KEOEER A EE TS LT
PR gAY UTLYR AUk gAY T A
COEEENBEII LB EELIONS, 1, RIED
REBHANBRE N &, LR L PR
4 CLETRBEES LB, FiRbBOIL - R
(53PS Ml R IVAY Ly AVE R N i = R Ry S
UYLV EHEPTAZENS, bHEIZBT 5 KO
AAE L -, BT 5 DR O PERE L & HEE
Eha,

SRIOFABERAL L2, AV T N=TIZET3
AEOTHLHBEH LU 3 72y Uy L LR
FEABRE 38y IO LYDEFEREBREL LT,
KEObLMEICBIT2EES AT 5L, U2, B
B AT T A FRICIEHIR L = F i di3f 20 Hix
OS8R - TE»SEMAEY, 11 BEEZ TEA -
ENTAHZLchB, £72, 10 HPpANZPHLEB L
HRAIE, EINLaESAENL S, 7TH AN
PUE L 2B Rz k¢ 5903 8 A T a5 Sk avh
0, Hrduz 11 AR THBRF AT LA AN 5.
A, MREICOWTIHFEABEL T, IFHEARR <
AETOREMN1°CTI HEREZLARL Q2 L,



+

1996 43 H

BIES . 77— LVORBLIREIZ L ARE 13

%72, RKETRETORETHEEA»THN B (CHITTEN-
DEN;1901) 2 &A 6, hAETIE, BRI ALIRO M
BEHICEWT, 2 TOETRATEEEELI OGNS,

KEA Y 7+ =TI BT BHEREOPIE - R
DY—2138A»S59HT, Z0%E 2 A% THER
O EN TV S (Sunkist Growers Inc.; 1988), L
ML, Za—U—F v TR, FBofit - ME
HhHFk May:1979) ThH Y, KEORERTL 6
ELTY, ik KUREEER R, DHEOXH
BORIBIZB N THITIHE - BBL T B2 i3 a0
ThhHH EHRENS,

KIFEY R 372V UYLV TIE, MAKROME
SUCHsk T A9k oREN 6 AhmwEr s Roh, 7
AT, 8 HEE»SRLL , #A FHHER
BB S (HE; 1975, KEIZW TG
KO ROEINCHRT 25435 A~ 6 HiEn,
LRON, BRI XA RO EINCER T 58
BEA 9 HEM» S B L, b KUK —FEdhE
HT2ZLithd AEAbOIAREICESE L ZGBEIZE,
Yk gy Ry LAY LARICEELREREE B
L, BB AR0IZ WEREL S LHERIN S,
F7, AfEOSHIZEENIAERTSZ NG, Y
Ca v a Sy AVEORRELEE Y AV LR
IZBBR D NEEIC R B MBI N B Z & h 5, IR
WD R H & KIS BER T B 2 & Mg A BRIED —
LEZONS, FORBDICIE, BAKBOEH A
B, BRI A T 3R EMICBET 3 2
EAEEE LS, SHOBMECENT, PRI
FZ21 CRU I8 CTRELBNTIDENEL D, #r
B HIRBARARE R IZ D W TR RS B A & K
EREERSRCAEDMERE MMETE, /2, R
BRI OB TSN 2> & kO - RE TR K
URSMERE IR TE 3 LR & h 3,

5l A X &

CHITTENDEN, F. H. (1901) Some insects injurious to
the violet, rose, and other ornamental plants. U. S.
Dept. Agric. Bur. Ent. Bull. 27 : 88 - 96.

Commonwealth Institute of Entomology (1966) Distri-
bution Maps of Pests. Series A : Map No. 214.

Essig, E. O. (1931) A History of Entomology. The
Macmilian Co, New York. 1029 pp.

Hery, P. C., G. PasriELD and J. G. GELLATLEY (1982)
Insec t Pest of fruit and Vegetables in NSW. Inkata
press. 312 p.

HEE (1975) $Eeaw gy Uy L HOERE
LIhakR. fEYIBAYE 29 - 273 - 275.

SEENME W (1985) RERE TEER 2EHE
MEEWS. pp 150-151.

¥ X% (1982) TARUEMETA YA ARz YH
VI LV OERE LR, WPPIE 36 (9) : 420 -
425,

EHEF i (1982) BRAVEM I LZHEEHHE-—Y
v AVEERLE LT, WEIBAE 361299 - 304.
B A (1987) WiARETHIELEZT7 5 -5 Y
Y 23 Pantomorus cervinus (BOHEMAN) O EEUPEL

B X UUIEARIZ > WC. WEFARFER 23;75 -77

B K- KPR (1995) FU X o FT UYL
v ,Otiorhynchus sulcatus (F.) OREBE ELBEIZL S
B WEPATE 31 ;37 -45.

Masaki, M., K. Ohmura and F.Ichinohe (1984) Host
range studies of the black vine weevil, Otiorhynchus
sulcatus (F.) (Coleoptera : Curculionidae). Appl. Ent-
mol Zool. 19 (1) : 95 - 106.

May, B. M. (1979) Fuller’s rose weevil. Asynonychus
cervinus (BoHEMAN). life cycle. DSIR Information
Series No.105.

BMOKEEAREMIRATERT (1994) WEMIRRITEHET S 61 5
386 p.

Sunkist Growers Inc. (1988) The pest Control Circu-
lar. No. 548 ;1-6.

HH G - RIARAE] (1983) U7y o0 F7 U oA
VICBT A5, 1 BAEME T oML - PR
BEUBIRRE RRE KONz 3 EiB0%
& WEPATR 19:19-23.

FEAEE - L% — (1984) Fv oo F T VUYL
IZBT AW, 2. AR RO IR, HEFAITR
20:73-75.



