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A EEYW, 1E 20~32°CHHIR KT, M LOR I % S 10K & DA IR BE (0 T s e 4 5 e s R
HUAR G FIHATE 26°CIN A 27.00 ds THAES RIVWR & FTIATE 29°C T iR, Jy 23.17 d. M HEy UHR7E 20°C
B E TIAEA, 405008 92.06 d FI 86.80 d; 2) MR SUMIN & NS K R E SR Z M E ZXEHX R,
R SO IARR A 3D FE 26°CHTME A R 2 0 38 T HARIR R, 73108 64.58%F1 64.27%. 4) M
J8CER= NIRRT = M A A s e U O A 26°C TR IR ME 193.25 R4 E 17°C
TR 84.20 K. 5) AR B L IR RE A HIAME 19.04°C, M 15.02°C, A RARIE S 5N 461.29 H-FEA
353.42 H-FE; 6) 26°CHI 20°C T AN EHEAIRH i 62.3 F 16.1; 17°CHE, 2 #¢35 UAEKAS A, FFER
15 80d LA ks 32°CHY 2. 3 WA HURE IHHIEK . MU I Bl B AE 23~29°CHEK K & MEHH.
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Abstract: In order to investigate the influence of temperature on the growth, development and
reproduction of Planococcus vovae, the survival rate, developmental period, developmental
threshold temperature, effective accumulated temperature, fecundity and developmental rate of P.

vovae were measured at 17, 20, 23, 26, 29 and 32°C under six constant temperature conditions,
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and the laboratory population life table at different temperatures was constructed. Results showed:
1) The temperature significantly influenced the developmental period of P vovae, the
developmental period of different stages of P. vovae decreased and then increased as temperature
increasing from 20°C to 32°C; the shortest period was 27.00 d for the female at 26°C and 23.17 d
for the male at 29°C; the longest developmental duration of female and male nymph were 92.06 d
and 86.80 d, respectively, at 20°C; 2) There was a quadratic regression between developmental
rates and temperature for each insect state of P. vovae, except for the pupal stage of males. 3) The
highest survival rate of the female and male were 64.58% and 64.27%, respectively at 26°C. 4)
Both pre-oviposition and adult longevity of female adults declined progressively with increasing
temperatures. The egg production was the highest at 26°C with 193.25 eggs per female and lowest
at 17°C with 84.20 eggs per female. 5) The developmental threshold temperatures of the female
and male generations were 19.04°C and 15.02°C, and the effective cumulative temperatures were
461.29 day-degrees and 353.42 day-degrees. 6) The population trend index was 62.3 and 16.1 at
26°C and 20°C, respectively; the second instar of P. vovae showed growth stagnation at 17°C,
which lasted for more than 80 d; the developmental period of the second and third instars of P.
vovae was all prolonged at 32°C. The most suitable temperature range is 23~29°C for the growth,
development and reproduction of P. vovae.
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40 B 80Ky Wy Planococcus vovae (Nasonov, 1909) 3 J& T2 H Hemiptera ¥ /X H
Coccomorpha ¥} £} Pseudococcidae B LUK I J& Planococcus, T E B N AP0 R} 2% H 0y
CABI (2022) FINANREEAY R="%%%, 2023) o iZHEF0 4 T RO, H i X
FUE I PG 5 36 (Jennifer et al., 1986; Williams et al., 1999; Ulgenturk et al., 2004; Moghadam,
2006; Danzig et al., 2010; Graora et al., 2014; Danzig et al., 2015; CABI, 2022) , ¥ ¥ +437Z,
W FE T WAE Chamaecyparis. H1)§ Cupressus RIFJE Juniperus FEME Thuja 251
20 Z M HIAl Cupressaceae 14 (CABI, 2022) . FK[E T 2020 fELET L& Y T B R R IS
MV SO GRIT IS RBEEEME, 2022) , 2020-2023 SEAEILRTT 2 HUMASAT. oA FRiR
GEREA RN W33 a2 s 9 A S et 2L e g V= e/ el 5 L VA5 - 7L Ay o e R TP =
KA, BHihiE, HoWwKEEE, BARE, HSEYTSEER, gyt
T- (Graoraetal,2014) . ZHKRBES, LIHBOFE L, LR L EZMERES
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HESNAS IR, 153 FH MRS P SR gL ik .
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R SO I R AR AL B RIZ A (39°88'N, 116°41'E) , = W H AL 524 Sabina
chinensis ‘Beijingensis’7E il J& 26°C+1°C. JEE 70%+5% WEMI L © D =14 1 10 JelEE 75
PR, ARAREEE 10 fRELE, FATSRIO A EE, (E AR,
12 WRAEE

ML (R R BRI EVE (B8 SmL) , FBEEEE 1| N2 2 mm A EfL,
KR R, BTH 3~4 eon K HBT AR A 2R R B AL B b (&1 1) o PRHRELRE = o
(RIME L CFE 7= SN AT, M AR R SR I 5 2 2 BRI A R AT A B T, BRaEN
FEINHARY, SSTEMERE AU /U D AR ORI 2, I LIRS, O BRI & L, BT
BRI (ME£d=90 mm) , 1 26°C+1°C. AHXHRE 70%+5% YA 14 L : 10 D&
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AIREIEARMIE IR, R R AR TR, WS IE R ORI AL 0
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Fig. 1 Schematic diagram of the experimental device for feeding Planococcus vovae
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Table 1 Life history of Planococcus vovae



5 Sex A ¥% 51 Life history

5l Egg—1 ## 1t Nymph of 1% instar—2 #%# B Nymph of 2" instar—3 #4# B Nymph of 3 instar—
R HL Adult female
Tt HL Male Y Egg—1 #% 35 5 Nymph of 1% instar—2 #% 47 5 Nymph of 2" instar— I} Pupa— 2 il L Adult male

I &8 Female

13 RBEAREMEGYRIRHNE
IRAEAZARE SR INAE 17 204 23+ 26+ 29 A1 32°CIEIR A T % K & B i)k & 11 3915k
Wi, SRAIB/D IR K B R AR C A AR K GGKEEE, 2002) BEATTHEA:

X% -3
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2 —2 2
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A T WBEE: v, REEE (REFBNERD « ¢ KEEARE: K, A%
FURH G nab S
1.4 HHELLIE

SEAFMEIR AT (17, 204 23+ 26+ 29 1 32°C) VB SO I % A IR B .
ARG R . BRI S ey 47401t . R A Excel 2010 A1 SPSS 26.0 #4453 54k 71 2 LR &
J7E M, Tukey IRHE B EMZER (0=0.05) o N Marquardt 340 & A L0045 H
DREEE V CRETNEEO FURE TR GB5E, 1978) o MRAEA IR & masm
A MER A O 4%, @A FNR B SS IR B A= i (11100, 2008) » ZH5KFEH
(2002) W75V R SO R AT (D .

2 HBREQH

2.1 IREXMEHBLHY LB LRSI

ATV SO IR TEAS FNELE R A [FUR B B a2k 2 fioR. 7€ 17~32°CHEIRALFE R,
AV SON IR (1 51 SARE 5 L 1 T, R B TIA4R%EL, 1 17°CTF i 23.60 a4 3 32°C R 11
4.80 do M HL7E 20~26°CIEIRALFE R, ANF A K B VI WIBE IR T i 4a ks, Myt
ME R AL DTN 20°C R 1) 92.06 d4ii 8 3 26°C R ¥ 27.00 do 1 R TE 20~29°CHE AL EE T, B
T T & ARG P EAGE R, MWL B s Uk & T 29°C R 23.17 d % 20°C R
1) 86.80 d.

1E 17°CH, RAA DS IRAVESOR i 1| W47 UBE 58 BBSLRZ EN 2 08, SR 1 8 sy
REFAN35.89d, 2 W4 HAEKTA, 2 80d B L #E 20°CIHIR AT, 2 WA Rk
BT 23~32°C, 2 WRMER IR E IR KN 55.94 d, 2 WEEIES BURR & Pk
N 54.60d, FBAy 2 BEMES HURRWL R HEN 3 W8, HROr 2 BHER BB BE NI £ 32°C, 2.
3 WOERT U R B DL 23~29°CIEIR &M FAFTIE K, A HVEKS 2 )5 R &2 R%E,



2. 3 EEMEE R E IR A 15.94 d A1 31.67 d.
Fx2 TRIREETHRHABLMMNAERE (D

Table 2 Developmental duration of Planococcus vovae at certain temperatures

\ \ A HUE R U
RS 2R R 3 MR 2 R duUl

REE(C°C) O i Nymph to adult stage
Nymph of 1% Nymph of 2 Nymph of 31 Nymph of 2
Temperature ) . . ) e He e
instar stage instar(Q) stage  instar(Q) stage  instar(3) stage
Egg stage Pupa stage Female Male
17 23.60+0.24a 35.89+036a - - - - - -
12.80 + 92.06 + 86.80 =
20 1620+ 0.20b 19.80+0.18b  55.94+029a 16.75+0.14b 54.6+0.24a
0.37a 032a 0.37a
11.57 31.82+ 31.71 =
23 1220+ 037¢ 13.48+0.29¢ 8.33+0.18¢ 9.65+0.15d 7.38+0.18 b
0.48a 0.54 ¢ 0.18b
8.82 + 27.00 £ 26.12+
26 7.40+0.24d 11.43+0.33d 6.79+0.19 ¢ 8.57+0.23d 6.00+0.21c
035b 0.54d 0.58 ¢
8.50+ 2891+ 2317+
29 6.60+£0.24d 8.58+0.14¢ 6.92+0.15¢ 13.30+0.54 ¢ 6.33+0.21c¢
0.85b 0.59d 0.83d
7.40 + 56.07 + 23.60 +
32 4.80+037¢ 824+0.14¢ 1594+120b 31.67+0.79a 8.09+0.21b
031b 1.32b 0.31cd

T RPEE B ER, 2 Tukey IRELBBEIEESR, FFIAR/NGFRFRIRE 0.05 K F EER
W TR A5 [ 17°CHE 2 B35 AN, Ryl 80d Pk, R5EMETT . Note: Data in the table
were mean + SE, and different lowercase letters in the same column indicate significant difference at 0.05 level.
The same for Tables 4~5. At 17°C the growth of 2™ instar nymphs was stagnant and lasted for more than 80 d

without completing their life history.
22 FAERETREBIMMATRESEENIR

KR 3IMREIM (N HicohREER (V) , KA R BB R A A0 800 i
2 WAMERT B 2 WAMES HLL 3 RS UL A, M B QA HURAE 20~32°CHE IR A1 R B
FeGN . — WA B R R BRHTAAE 17~32°CIHIR M TR B A (V) FREE (T) 4L,
532 (1 [] 577 FEAN 35 PR B0 285 R W3R 3, R IWIRI A X B AR AL 3 A A A A8 SOk i R A
SRR Z B oG R AT LUE 00 18835 0, 2 BAMEA sy 2 WA dL. 3 el sl =5
AORA MR HER AR R B W B, R T SR A AN IE A 0 R B R SR
JEZ B FIM SR A B (R?=0.540, F=24.609)
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Table 3 Regression equations and significance tests for the relationship between developmental rate (Y) and

temperature (t) of Planococcus vovae

KEHB it/ QEIVEE it

R F
Developmental stage Regression quadratic model
50 Egg Y= 0.000382t>-0.007476t+0.058531  0.926  168.797**

1 %% L Nymph of 1% instar Y=-0.000149t>+0.013864t-0.165667  0.894  788.888%**



2 W4#5 dt Nymph of 2" instar , @ Y=-0.003065t+0.163805t-2.030899  0.884  373.277**
2 #4451 Nymph of 2 instar , & Y=-0.001695t+0.084426t-0.937791  0.858  132.428%*
3 #%5  Nymph of 3% instar , 9 Y=-0.001893t2+0.095544t-1.092298  0.849  255.730%**
1 Pupa Y=-0.000186t>+0.014904-0.148958  0.540  24.609**
P2 BIATHA Preoviposition Y=-0.000251t+0.017021t-0.189613  0.884  254.487+*
A Generation ¢ Y=-0.000247t+0.013380t-0.161128  0.922  337.401%**
4K, Generation & Y=-0.000290t+0.017302t-0.217594  0.918  236.596**

E: ¥, P<<0.05; **, P<0.0l,

2.3 REXMSABELN & RS EEENE

1E 1726°CHEIR AT (R 4) , BHEWRERIT S, A0 SO A % d S A7 285 T 1Y
Ky HIREEILF] 20°CHE, FEREHF I M. sBAE BT S, WX R
BEW, 1R RS R BURAE 47.51%~69.07%2 85 2 B F1 3§45 dxh Ji i 3 b7 g
R, A7 R E AL 80.25%~97.45% 2 7] . 26°CIEIE 214 N 4 B A7 35 K e (F=3.184,
df=57,5, P=0.013) , M. A B SUFETE 290 0N 64.58%A1 64.27%; WE. MEd 47 BAE 20°C
KM PSR AL (F=3.184, df=57, 5, P=0.013) , 43514 35.91%F1 32.73%.
* 4 TEIRE THRMBLSMMHEEER (%)

Table 4 Survival rates of Planococcus vovae at different temperatures

. 2 WA R 3 W R # R A A H Nymph to adult
I EZ(C) 1 oA 55 9] \
Nymph of 2" Nymph of 3" isiged T
Temperature ~ Nymph of 1% instar ) )
instar instar ( Q) Pupa Female Male
17 47.51+0.48d - - - - -
20 50.27 £ 0.27 bed 80.25+1.71b 89.04+0.52 ¢ 81.11+1.11¢ 3591+0.52d 32.73+1.01d
23 51.67£0.96 b 84.37+0.28 b 94.10+02b 87.96 £0.46 b 41.02+0.75¢ 37.79+0.36¢
26 69.07+£093 a 97.45+0.09a 95.94+£0.06 a 94.00+0.12a 64.58 £0.86 a 64.27+0.19a
29 51.38 £0.73 be 96.69 £0.14 a 95.83+0.1a 84.13+0.79 ¢ 47.61 £0.69b 41.80+0.82b
32 48.06+0.74 c¢d 95.52+1.09a 9434+0.11b 89.93+0.58b 4329+0.38¢ 41.28+0.58b
2.4 REITIRAE LU AL R e R SR IRV F

TSR RSV ORI P R A7 B 70 DL R AL R A R 5 TR o BEA IRLEE T
15 AR SOkt M A ER 7 O B S0 A0 A A e A R A A, FL 7 ORI SR R e A i
17°C N 1) 36.80 d i1 65.60 d4i i %] 32°C R ) 10.60 dFl 21.50 d (F=294.426, df=64, 5, P<0.01;
F=209.170, df=64, 5, P<0.01) . &ERZM T, M5B T R R a, £ 32°CT
FEAr N 1.65 do MRG0 AR 17°CHE )y 21.80 d, £ 29°CH A 8.20 do 43I 7E 17+ 20
23, 26°CoAF T, MERCH 7 ISR IR E T S T O, AR 29 32°CRAF R, BT IR R
Bt 3L P P T v T A s 26°CH P2 B i K (F=9.813, df=64, 5, P<0.01) , A% 193.25 Fi;
17°CH} P= Gl s d /N, BEME 84.20 Kis 23, 26°CZIA] & 29, 32°C 2[RI/ G & 0 i 25 1 22 5 o
fE 17~32°CIHIR M T, BEEREN TS, ORI S RSN, 7E 26°CH i1k 3 i



& (F=80.070, df=30, 5, P<0.01) , 5 97.32%, 7E 17°CHIFALFRERAL, N 49.97%. Fittie
TSRy WA i R A K I I B IR A 23~29°C .
% 5 TEIRE THRABSM R RNES IS

Table 5 Adult longevity and fecundity of Planococcus vovae at different temperatures

. FEONETHA (4D FEEIHE (D . - Ay (4D Adult longevity
% (°C) 7 B () AL (%) N \ ‘
Preoviposition Oviposition ) . AT T e o T
Temperature ) ) Fecundity Hatching rate
duration duration Female Male
17 36.80+1.22a 21.80+1.38a 84.20+7.13 ¢ 4997+135d 65.60+1.22a -
20 19.70+0.37b  14.70+0.88 b 93.70+5.13bc  84.09+593b 39.70£0.99b 3.20+0.12a
23 1520£0.29¢ 1330+1.33b 14440+1042ab 96.37+1.35a 3290+£140c 236+0.09b
26 12.15+0.27d 11.10£0.66 bc  193.25+13.56a 97.32+0.86a 26.65+0.78d 2.03+0.05bc
29 10.70+0.56d 820+1.22¢ 157.60+18.58a 96.70+093a 2230+1.12de 1.75+£0.11cd
32 10.60+£0.48d 8.50+1.30c¢ 154.60+£1791a 60.06£094c 21.50+£123e¢ 1.65+0.08d

2.5 RHEBIMMNAEELREMBHIRE
WRAE 2 AR AN RN BE T ARAT B SOk i R & DA, vF & R I R A kS IR A
AHAR . 3R 6 AlAL, AAVBZORIN IR, 1 845 B, 2 BSE#y dy, 2 B HER L, 3 B M L
FEORTTHA o R AR R AR R B R AU 230 14.51, 12.44. 18.61. 20.07. 20.59.
10.34, 19.04 fi1 15.02°C; A AW 5314 88.01. 151.46. 54.81. 43.99. 49.20. 490.93,
461.29 f1353.42 H -,
6 MBI EETSHNATEREMGYIR

Table 6 Developmental threshold temperature and the effective accumulated temperature in each stage of

of Planococcus vovae

R EMr B Developmental stage KRR HECC) AR (-5
Developmental threshold temperature EAT

Y1 Egg 14.51 88.01

1 %% B Nymph of 1% instar 12.44 151.46
2 2 W4 ME A Nymph of 2 instar () 18.61 54.81
Nymph 3 ##fEft Nymph of 3% instar (Q) 20.59 43.99

2 & HEH Nymph of 2™ instar (3) 20.07 49.20
FEEIRETH (ACHD) Preoviposition 10.34 490.93
ME A AR (3ZEE) Male generation 19.04 461.29
i Hi 4R Female generation 15.02 353.42

2.6 ITHBLUMM S MR L aR

T EE XS R AR SUR W A A7 355 AN SR BE R 704 825 200, AR 2% % 1 B BRI A3 SRR B LR
SERE ST ECE AR SEIR A A dr R (GR 7D o RIS HUBOE N 100 Sk, B R B
FRNERMET- 257 OB O SEBR LG, PEELEION 12 1o RN T ARARE SOB I A7 i
A, 26°CTH &% BUSAHE R dmy, AT I8t 26°CiRf ek, JyBEfE 193.25 Fi,



IR R I T AR I AN 2 R 1) AN R R B R AR R SOR I R e B 25 4
A RFEZER, 1826°C T RMESOh GBI EUR =, O 62.3; £ 20°C T RHESHE
o/, 16,10 1E 20~32°CHR X N PG IR EU > 1, U BITARAE SOB I DA IRl R4
=R KBS,

=7 BABLUNINE R ERE RS MEE R

Table 7 Population life table of Planococcus vovae at different temperatures

BENA R H ] U

KEB B Number of individuals entering various developmental
Developmental stage stage

17°C 20°C 23°C 26°C 29°C 32°C
I dt Newly hatched nymph 100.00 100.00 100.00 100.00 100.00 100.00
2 W& 45 MU The 2™ instar nymph 4751 50.27 51.67 69.07 51.38 48.06
3 %% U The 3 instar nymph - 40.34 43.59 67.31 49.68 4591
TR HEL Number of male adults — 17.16 19.71 3222 2236  21.15
WEA HEL Number of female adults — 17.16 19.71 3222 2236  21.15
V2477 %L Number of newly hatched nymphs produced per female — 93.70 14440 19325 157.60 154.60
it 2 AT R

- 1607.9 2846.1 62265 35239 32698

Number of newly hatched nymphs of the next generation estimated
FREEFHEE Population trend index 7 — 16.1 28.5 62.3 352 32.7

3 St

TR R AERKEE . A EHENEE SRR AR, 18 20~29°CIH IR
FAET, BEEIREE T, A SO it i B P R B SRR, AR R B R R
B IIHIHTE 20°CH1) 86.80 d4FFE £ 29°C N1 23.17 d5 7E 20~26°CHEIR 2+ T, M H th il 5 i
FERIFH R, KB IR EGRRL, 16 26°CHME R & DS, AT 3 B i I
27.00 d, X—4R 5 K2 HA RIS T i Fas FoaH — 3 (E% %
8, 20125 HREAEE, 2012; BN TAE, 2017; ZEMREE, 2018) o fE 17°CHI 20°CHS, MfEH
REZE, 18R RE Y B 35.89 dfi1 19.80 d; 17°C R —RL AT 2 Wby, +F
ZrKIL 80 AL by £ 20°CTR, 2 W HURE PIICIE 55.94 d, B RZEARIEARAS T A]
BB R AN B o £ 26°C 5 29°CIHIR M T, & K AU BUINR B 2 8 T0 2 % % 5, {BA4E 29°C
i 3 W MEE R Hf) R DI 26°CI A BiTAE & o 7 32°CHTME MR B 22190, K H %%,
WA HB R AR B IR 56.07d, (HEERAEIERRE, KEMET 26°C, X5
B PAE (2017) WLEERHTE 8 KM Dysmicoccus neobrevipestE 32°C it B 1E % & & H.
KE PIHERLT 29°C T &S WAEL (BB T4, 2017) o & BOX PR R RAR T Rg /2 72
MR RATR, IRHE SO I MEVE R HURAERR B (HRRSE, 2004; BIE WS, 2022) , 8K
K ar A LE il B RS FR AR Re R AR AL, 3E 1T S BURATE SO i i dUK iR 2%,



FAFILRE : MRS BB 2 WA BB, BEEFFan i, AT DLar = heE i & 1 o
XHAK KB IFEZMESR (Chong et al., 2008) .

FEARTF T X R RY AT DU AF SOOI . 1 R i 2 ROMETE A L 2 WM
3 WSHEPES L SR eIV AR R R BN BRI EER SRR, H
T OB SRR A1, 2 BB TR AN R 56 4% S WA MO SOM 78 L VT A A7 1R P Y BBl A R B T
AT CRIESE, 2009) , T LOEFEEHATHE IR Z R T . A FEER AT T RAmE L
Fih & AT 2 A T2 R, REARIIEARE R T . AR SORINTE 23~29°CHE R 2% 1F
TSR EE ST 17~20°CH 32°C, R W] myifi SRR S AN H] T2 B SO0 i & 2 117
W 1A A RE R ARG, FTRER T R I I i D, AR R, W3
Reok, BOZRINAAGN T, SBICCRE S (Persad ef al., 2002; Ulusoy, 2022) .
5P ot T A AT SOR i (1) Bl T i RNV A 5 TR s, M il U R ) T
M BEA, MERL H 7 A il 17°CI19 65.60 d 4% 2 32°CH) 21.50 do 7E 17~26°CTEEE AT, H
e R BRI TS TGN 7E 17°CHY, R SO 17 R, (7 R R AR AR,
D EFIE 84.20 KL, AR 20 B HUUR Y IR 0 I AR RS R, AT SO RO B T OE
BARZE (2256, 2003; BRULESE, 2012; FEFESE, 2015 o B LORY 2 BHEVEE
JURH A AIRE N 18.61°C, 3 WHENERT HUK B 2 MR BN 20.59°C, BT RALE 17°CEL50 5614
N, BRI 1R dUT DU R B 2 8, (H—EALT 2 i JUIRES.

B U B RE BORIRAE S B B R A A W R o, R TR B R AR AR ) A
IoCHE (BRI s, 2017) o LAk, FIFHA RBURIEN, AAT LAAED B it s 28 53 A Y
T AT DTG PR HE R A I TR R AR AR, DA I 1) 5 H R 2 5 BB P (TR 20,
2002; [FEHESE, 2011 (THHESE, 2019; BKP54AE, 2022) .
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XAMRX AT BT, FERELE 26°CH FhEF AR EOA R T 623, BHRAKKEME
SRR T SRR Ah, B2 ENRE . e BN E. FREE R E R SR
TR (505, 2010, JBEREE, 2013) , HTABEFRAEE WA FEIRER %4 T 1ok
HRRE TR A HEAT , P DIZSRBRA0 A fir 2 v JR R (MR R R AR ZN 16 00, 78 SEbp B I 2 BAT
— 8 MRBRIE. £ B AT PR E SO IR PR AL T IRIR S B A, T Ref S
HERR TR TR LR A, & J5H BB — PR . B LI, % FEmE s
IRAS A N T X ASAL B SOk i A R B R BE 1 52 e T JE AT 9, AT 1 5 - B R By 4
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