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Abstract

Seasonal Development of Pyrrhalta humeralis (CHEN) (Coleoptera : Chrysomelidae), with Special -

References to the Hatching Time of Overwintering Eggs. Norizumi Suinkaji  (Faculty of Horti-
culture, Chiba University, Matsudo, Japan), Tetsuzd6 Hamamura and Wataru AsHiHArRA (Akitsu
Branch, Fruit Tree Research Station, Akitsu, Hiroshima, Japan) Tech. Bull. Fac. Hort. Chiba Univ.,
No. 26 : 67—73, 1979.

Pyrrhalta humeralis (CHEN) is one of the major pests of Viburnum awabuki K. Kocr planted as
windbreak or hedge in southern Japan. In order to make clear about the seasonal development of
this leaf beetle, some studies were conducted from 1975 to 1977 in Hiroshima Pref. P. humeralis was
univoltine, and overwintered in the egg stage as a mass under the bark near the buds of V. awabuki.
In the spring, from mid-March to early April, newly larvae hatched out from the overwintering eggs,
and fed on the expanding leaves of V. awabuki. After grown up to the 3rd instar, the larvae dropped
to the ground from the leaves, and developed into pupae in the soil from mid-May to early June.
The adults emerged from early June to early July, and fed on the matured leaves of V. awabuki
throughout the summer and the autumn season. The eggs were laid during the period from middle
of September to late of November as a mass under the bark by the female beetles passed the summer
season. From the above-mentioned seasonal development, it was inferred that this leaf beetle adapted
her seasonality to the vegetation period of V. awabuki by diapausing in two stages of the egg and the

adult. It was assumed that diapause in the oirerwintering eggs terminated by mid-February from

the results of warming treatment (20°C) at 15- or 30-days intervals from October to next March. .

Based on the relation between temperature and velocity of the postdiapause development of the over-
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wintering eggs, the threshold for development was estimated to be 6°C. The sums of effective temper-

ature above 6°C from February 16 to the dates of 509, egg hatch in the field were 92.4 and 97.5 degree-

days in 1976 and 1977 respectively (mean 94 degree-days).
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Table 1. Seasonal development of larvae of P. humeralis

1975 1976
Percentage of each larval stage Percentage of each larval stage
Date Date
Ist instar 2nd instar  3rd instar Ist instar 2nd instar  3rd instar

— —_ — — Apr. 8 100 0 0

Apr. 16 66 34 0 16 100 0 0
24 0 99 1 23 0 100 0

30 0 35 65 30 0 23 77

May 6 0 0.3 99.7 May 7 0 0 100
12 0 0 100 14 0 0 100
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Table 2. Timing of pupation of P. humeralis
under the ground

1975 1976
Accumulative Accumulative
Date percentage Date percentage
of pupation of pupation
May 22 0% — —0
27 1 May 26 0
June 2 58 June 1 8
7 86 6 24
12 99 11 53
17 100 16 86
— — 21 96
— — 26 99
Number of Number of
pupae pupae

examined 360 examined 125

Table 3. Emergence time of the adults of
P. humeralis

Total

numbers Date of Date of Date of
first 509, beetles  final
of beetle
emergence €IMergence emergence
emerged
1975 419 June 5 June 14 July 1
1976 44 June 11 June 22 July 1
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Table 4. Seasonal trend of the oviposition time
P. humeralis under the bark of V.

awabuki
Numbers Accumulative
Date of percentage
egg-mass®*  of egg-mass
1975 Aug. 1 0 0%
11 0 0
21 0 0
Sept. 1 0 0
11 0 0
21 4 9
Oct. 1 19 42
11 33 73
21 36 80
Nov. 1 39 87
11 43 96
21 45 100
Dec. 1 45 100

a Total numbers of the egg-mass on 12 shoots.

oo TERLALL, M%L (1976) XBAHIRE VT
TIARHIVERNALRICE LTS, KEREH
BETI, R0 X5, 98 FarbERRL LR T
WEND, AR AEESERCE s, 1
RS D INKBL & D ORERE R TR 52Tl s,
#& (1937) EIA L 20 JI HVDIERH Y, Fi
11 g5, ¥ & (1976) DFARLERS 9.59+0.37 TH 5
b, MBORHERRIZZIF—H LB L2 5.
3. & =

ML, B T5X5k, 3APEHL SELLEA
B, TOE—= 273 ATHTHS. LHiut 3 Eeiiad

50 SMEPHIBEOFEET, TOAHLIIRE
B LIAD B B8 L TR HA L, EXEHAR
CRETS. 2, 3Mmshiucins 8T 50, Hv#E
LR, TOHBRMLLHECH R LTRET
5. WIS ER LT BE, ELDHBECETLT
HF 10mm < BV LZARLEERXED, FOdTi{

Eheh., Ry ECET LIS 5015 LG X vk
0, WS HTFA~6 AL ohEs5. I0HLE
H OWFIA % T B 6 A EA~rhga bR LT
5.
UL ASEOKE Y AREFEL, 12 AREChETS
2, EINRIATHIVIEES. ZOMREORBILH
REHEEBVCBEREYETS. 20°0C k3 5BERAEER
14 BREIEIETH Y, BN Ci9A e B %
Folcltkh@iucim L < % (R 1977). 2h b
DEAE R TIuE Fig. 2 X 51cic s, = Digds,
BREOEEBIFEERIIN LV REVH, 2 TER
GGR UCHRER D 30% Bikdinh, cha8ATFH
CHETHE, LOBBUEARIMEAL TS B &0
B0 T\ 5% (EED, 1978) . TEHE bEIILIHD 5T
THPDLABCEE->TL 5 WHD, 1977). zhbo
&L, 6 AL LRI —BRER L5 L&
2bhb. ZORRILSATHZALLERE LKEDTI
Ao /c s EBIBBCHEBLTCETIATaZ A
I OEWERIRD, Thh 12 A CH LW ticts
5.

BT H Lo, YU . DFEOECET IR
O RIR LTl 0, RIREENHZ2ZAzAThb &
N R/ N S A AP

DED XS5k, F 1L EE3
LAREHIRBEIND 2 ODDREA T

100~

%)\ $ e
i —
7

Accumulated percentage
w
<o
T
o

o Y
o—o——o———o—o———-o-o-—loo—A
! { L 1

!

» O
\
¢}
]

%% —CRKBIA Y, FOREZAY

FvIC. DEFHIHESEIE T
5 ERKRBECHRFECEHE EE L
bhs.

LU £ 3 LIOBR(452 7

il X 5w, AERIpcHLT
5. ShREBRBRBY v L DIESY
MEFT 58, FoditdhlutyiE

June July Aug. Sept. Oct.

Fig. 2. Relationship among the emergence time of the adults, the

EMESTLZDOCEDOHETHULE
Hhd. BieromiiiBEOFE
OFIZBEALTMET S DT, M

Nov.

maturation time of the females, and the oviposition time

of P. humeralis based on Tables 3, 4 and SHiNkaj1 (1977).
Note : (—@—) adult, (—(O—) mature female, (—A—)

oviposition.

BV B E & R T i 1L BB i
IHOECHEEELZTTOEEEMN
B\, Lieh o T, BEAIEO.5{LE



WaM LT LxABOBBRN KL T LT
EHTH5.

1. BH&BLUTRE

(1) KRIREER: BEBEREZEEETOV I .
CEMIhTH580%,1976 42 10 A 1 B HEND 5
Lk 12 Fic VE, E240Th bk 15 Bk ik
L, Th# 20°0C iR LT biRE 5 B &L icfix
7z
(2) 9pARS : Wb v oo h b AR,
1976, 1977 £+ 4 3 AIHICBEEL, chixE 30mm,
£ 210mm oRBREAL, BHERLY LTHEN
El7. —hb® 10, 15 20, 25 27, 30, 33°C o
ZIRE (27, 30, 33°C 1 1977 F£0%h) cffHELT,
5 B —ERZI S bgh BECE .

(3) SfbmEfl: 1976 433 A9 B, 1977 132
23 QB v REThTWAIEHREL, &
e RBORXBREC AL TR GERL, #AIE L.
PRI =F B MAE T HIOhTH28HFRC REL
T, BHFHIRZ A5 RBEAE L.

2. WESR

(1) KRIRERER . AFECEI D DB IR R
#£1, 20°C iR LicHE D 5(LiRPUL Table 5 12
RTERDTHS. BAIE 12 B 1 AURRCiE L
BECIISET AL DI o Ty, EHBRITTHBIT
IIEBRAARE A GE S Te AWt o THLT ML, 24
16 AREMRDO LD TIL Y KE L. FhIliBiciE
£1, MR LICHEILSLEL 307 figics -
fo. TOXORSEENIAREDOHEETIHE D EL
e Biedy o RE DWW TR B2 Tiav, SIEMERSD
LRICBAOSEREIZ I AL A X 9 INE LicBA IR
#1130 ARBLTHADAE LT, TOBITIEM

n

EBRAEEA B 7513 & 51T 5 F °o B B

L, 28 16 BE£ED L0 TIEINESE 11~15 HofE
9% DHLOHN —Fie SHMELTE. ThipEIHE
R Ule & iR 5 B SeT5 3D B
Hbh, 38 16 X oMmBLLBARIT HET5h00
81% DL DA 5 AFITSIE L.

D EofEEN D, BLIROKEBREE X1 AmH A X
DEhE D, 2 APACIIRR» DRERL7cb D EEZ D
ho. ZORPBIRE LBLIIcEWT, SEET
OB KREEHE L TE LRKREEEHIOK
BOABLIORBANCE Loy, ThIRE
IhTELIDEEZBRS.

(2) BPAR @ 10~30°C Tt 512 BH LA
2, 33°C TRSETHLDRIE T SERTDH
i FBRE R T 5 MG E O F BNk Table 6
WWRTEBDTHSB. ZOEND, BENEL LD
S TIBIERBLTWA Z V5. T, HBER
K2 IR G ThoBRE R VTY 1976 o

Table 6. Incubation period after overwintering
eggs of P. humeralis were transferred
into various temperature condition from

March 1, 1976 and 1977

Velocity of

Tem-  Incubation period

perature development
Q1976 1977 1976 1977
10 20.2days 28.7days 0.04950 0.03484
15 9.7 12.1 0.10309 0.08264
20 5.7 7.8 0.17544 0.12821
95 4.5 5.9 0.12222  0.16949
97 — 5.9 —  0.19231
30 — (5.0) — —

Table 5. Timing of hatching and percentage of hatchability of the overwintering eggs of
P. humeralis kept at 20°C on various season from October 1976 to March 1977

Starting date

Percentage of hatching (%)

. . Hatchabilit
of ;rtxc;(l])?(t}non : (0/3]5) Y Days after the start of incubation
: 5 10 15 20 25 30 40 50 100
1976 Oct. 1 0 0 0 0 0 0 0 0 0
Nov. 1 0 0 0 0 0 0 0 0 0
Dec. 1 0 0 0 0 0 0 0 0 0
1977 Jan. 1 1 0 0 0 0 100 0 0 0
16 11 0 0 0 11 78 11 0 0
Feb. 1 11 0 0 18 55 27 0
16 51 0 0 94 6 0 0
Mar. 1 27 4 94 2 0 0
11 33 76 22 3 0 0
16 28 81 18 1 0 0
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Table 7. Hatching time of the overwintering
eggs of P. humeralis under the field in
1976 and 1977

Accumulative percentage
of hatching

Date
1976 1977
Mar. 16 0 9 02,
17 0 0
18 0 0
19 2.4 0
20 2.6 1
21 3.9 4
22 4.8 4
23 7.2 8
24 8.5 13
25 17.6 18
26 30.5 27
27 48.1 40
28 66.0 53
29 77.1 63
30 85.8 67
31 94.3 77
Apr. 1 94.5 82
2 95.4 88
3 96.3 93
4 99.1 96
5 100 98
6 100 100
Number of
larvae examined 706 136
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Fig. 3. Relationship between temperature and
velocity of the postdiapause development
of the overwintering eggs of P. humeralis

based on Table 6.

8. Theoretical value of threshold tem-
perature of development(t) and thermal
constant(k) of P. humeralis based on
the regression equation of velocity of
deveopment to temperature (Fig. 3)

Table

t k
(°C) (degree-days)

84.67
109.77

Regression equation

1976 V=0.1181T—-0.06912 5.85
1977 V=0.0091T—0.05524 6.06
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Fig. 4. Relationship between the sum of effective temperature
above 6°C from February 16 and the hatching trend of the
overwintering eggs of P. humeralis in the field.

) effective temperature above 6°C,
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(—@—) hatching trend.
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