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A EZBRU A ] W AP RIS, MERCR B E T
gk b, MElidu e HSEml G st RRag Ak
BHRE I TR RO 2L, SN RPRE 4E 1A
SEZ, fH AT SRR PIIE R AR SR AT O S B
P, AR SO 52 BR i 1 PSS BE S AR T A T i
58, DU ORI S O A . S es R AR B
SERE, Dt — PR SRRk LR SR RN . T
Hb e sh 25 K Brinfe Rk 1k .

1 A

R R

2024 4 4—6 HAEHEE IR EL R 8 T fE I e
B8 o M ( 43.253569°~43.257863° N,
82.629978°~82.834203° E ) W ik Ik ML, AEH
W ULEF AR 32, TRAEW ARSI (Malus
sieversii Roemer) . Uk I8 /R X 25 ( Rhamnus
songorica Gontsch) . R /N BE ( Berberis
heteropoda Schrenk ) %, X560 d IF AR F kR
.

1.2 REAH*E

121 FHER¥AEE IR, IEFEAK RS
& BRI RSN AR R I I LR SRS
MR s BEHL R [B] 10 om 2~3 4R/ BF A R 4%, 45
KR ER 100 Sk, ARSI AL A% T 2 A0 K o
A MER PR, AP AT AR G, B
FaalicE FHRE& T (17 cm x 11.5 cm x
6.5cm), BT ANTAMEFRMA (T IMNEA,
PYX-300Q-C), fft i B 4% 1 #h SR i B,
PR 2 h K 1 UK, il s — K HOR R Bty B2 Bk
HOPMbH G, LA 7 d, ISR 50 4.

2 WE T A B A LR A5 e DA 6l B AL R [
10 cm 2~3 FFERFARLS,, FIfd R ELSR EIT R
BN, Bk S 20~30 sk, BT TE
HAEPEEK, FaPPA 1 SRS S H
410 B PIAE A A s e M R, AR AR R s
(fi5he RIR, XTL-6745) %42 24 h WEE 22 FL 1
B, JCSEAE P A RSB R B . AR E . 3
[ S S R o] RN S Y 0 =
gL 50 4H
122 REXSZHRGEREFHEAGHR K
ZECHER . 1.2.1 BESCR T B 10 BERIfR R
T O B R BEAUHIR ARG R L (90 mm x

1.1

15 mm) . B 1 hERIE TR, 0 SRAF TR I
|, FUigE 50 4,

CACHIMER . 30 5% 1.2.1 A6 i B A A7
TEAE], L 50 41,
123 FEFyEdar XA~ E  FRlE
iz 6 NAEHD, REFEHDL 15 AR, BERRAR L BEL
PEHL 50 cm BYFERL 9 4~ Hirh 3 MR R A
SERum Pk, FMASES, ENIMEA 4 ; 34>
PR H LS, 1R NI ; 3 MHERONMILTE
faf kb3, AR X REZH . Y TR R T, AR
24 h A7 Pl =E N TE R NS R 0N, g
FEERET, B 3 d TEAFER EREALPRHL 3~5 kM
Ay 2 N TE AR N, eSO, AN
2RI
124 FRE AT X T INGETF BB F
FEREFRIL (90 mm x 15 mm ) PJHCE 5 HR/h—
HPNEACANE, FEUEAR FAA SR R/ N—301)
P A, M IR R, % 1.2.3 1 34
AL FRAS B [ IRk A BE SR LA, AL 100 Kz B,
BTHEE T=25+1C, X% E RH=70% +
5%. St/ 16 L : 8 D AN TAfEREF=MMN (7
JHEA], PYX-300Q-C), 3/MAbFR&EE 10 4,
b 24 h WETFidsR O fb i, 2 dhrik.
1.3 HEL/ESSHF

i F§ Microsoft Office Excel 2016 431174k
PaAb ¥, N SPSS 23.0 &/ X B s 1 S K %5
AT RN R 220081, LIRS R 50 L AP A e
T (p<0.01) . ZEECIKEAISE B (p<0.05)
VIKBRARB I (p<0.01) Wzt Lighsr
FEAS ¢ A6z 46 L AR A5 A SE A T A Wl e L A4 B i)
B2 (p<0.05), VEK . FHH AE + prifEiR
(mean + SE) . XM Origin 2018 ( OriginLab,
Northampton, MA, USA) %1t 8 I 1E R .

2 HEREOAM

AT ESER Wi FR P 4k ST B A4

HERKM &R P, HEZEEPLE
8:00—12:00, [LHF ] B P4 BIAE 4 A7 H BIAE A
75.5%, (& 1A), 5H AR B B 9Pk & A7 7F
F25 (df=11, 73, F=12.251, p<0.001), Hi
8:00—10:00 4y H Pk it o BRIk itk sl v
TWER, SURERRES) FHRAE MRS, A5

21



%6 g, S5 BPEARERE R BRI P R AR BT RS 121
450
a A
® 360 |
K]
;s D
;’\; § 270 |
£'5 b
= g180F
-
Zz 90 |
¢ z c c c c
70 a
— B
56 F
=
T b
% E42} bc be  bc
= O
:’;5 8 28 bed %0
by -g cde cd
2 14
i de
0 | I
Q Q \} Q QO \} Q
\) K Q d Q Q Q Q Q
@W & & é’fb' A v S > ¢ & & & &
Q° v ™ 5 %.Q \Q‘.Q 0@ \&.Q ,\‘5'0 \%.Q "[,QQ ({}Q
A [ B
Time period

TE: KU Duncan [T R ML FIPEUE I £ R, [A—Ehiea ARG PR ZER R (p<0.01)

B. HZZHL T,

T, AHPET R

Notes: The data are mean + SE and followed by different small letters indicate significant difference at 0. 01 level by Duncan’s new multiple range

test. The same below. A. Daily rhythm of S. prunastri emergence; B. Daily rhythm of S. prunastri mating.
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Notes: A. mating frequency of male S. prunastri; B. single mating time of male S. prunastri.
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Fig. 2 The mating frequency and single mating time of male Sphaerolecanium prunastri
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L P34 Sk HSSE 6.6 0, SR 0~3 K 10 d
3~6 W5 AR, Bl 24%, B T HAb AR 1000 i

W I (df=5, 324, F=1.170, p=0.035), Hik
H9~12 1K, itk 20% (&l 2A) o FyEERkii IR
LR 2~175 min A%, KZAE 0~40 min,
It 67.2%, 5HAWZEHKAFFE W& 25 (df=6,
323, F=16.544, p=0.013); FFEERHFH AR
FCHHE A 34.9 min (K 2B) &

222 HEFHRELEK SR L IS
AT B AE 0~633 min ASE,  BSL i di SRR RE
Pt B S 230 min, AR L S K AE 120 min
DI S i, M 38%, W TG 5
( df=5, 45, F=3.097, p=0.027), H k& 240~

360 min, it 28%. MEd—AESCHL I KORZTE
360 min N, Lk 80% (1¥13)
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Fig. 3 Mating time of single male of S. prunastri

T EL X AT B2 Bk W ke R 1 B B A 22 M
A5 ESBR b s A5 A8 Bl X A 16 s (] ATl 5
e (&1 4), CaCHekEd A7 i i) o 25 s TR & 4R
LR MR (=-2.053, p=0.043) . O\ ACHCHE
B AFIGHE] 280 min, FKAFERTE] 2 510 min,
SEHIAETE IR A 1 022.3 ming R & A S BCAT R
T | d 0 A7 T B TR 200 min, B K AE T B TE]
1920 min, “FYI{FIGRTE N 843.2 min,
HH I 5 AT UL, A5 B2BRig bl R YR ACC SE A7 T B

(i) it 2 22 BC U AR B 3 m i 4, HOC R BB
y=—-40.439 9x + 608.814 4, HH X Z %[ 0.494 9

( F=47.027, p<0.001) , HH A 56 1k 2 4% I 3 7K
-, BRI R S I S8 A7 s ) RS2 e e gk 2 ) HA
A PR AH e o
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Fig. 4 The effect of mating on the survival time of
male S. prunastri
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Fig. 5 Correlation between male survival time after
last mating and number of mating of S. prunastri
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750.8 %i; 5 H 27 HJm 1A I, iup s
TR
25 AEETHERWINNE S HERFLER
M 1 A, OR[RIACER A T Ay B2 BRI B Y
FHWAAE R E 2R (dFE2, 2 998, F=33.496,
p<0.001) . IRHEAFEONR B I 4.39d, &
ERTESATIA (421d) FIXTHRY4] (3.82d);
ANEAEFRSAE R IR REIE AL, T EE A 100%.

3 b
F TS AR Kt R, i N5

5



5 6 1 P, 45 BPEARARECRE M SRR N A B A SR AT TS 123
w00 ~ i AU ST B AT 5 1R R S LR

—a— LAEN I
—e— X AL

ek

5/18 5/21 5/24 5/27 5/30 6/2 6/5 6/8 6/11
HIAI(HTH)
Date/(mm/dd)
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Fig. 6 Fecundity of S. prunastri under three different
treatments

&1 3IFAETHEKRNIMNEEHPRMULE
Table 1 Developmental duration and hatching rate of
S. prunastri eggs under three different treatments

bR P

Ab 3 75 5 AL 2%
Developmental .
Treatments . Hatching rate
duration of eggs/d
PIUEAE B Parthenogenesis 4.39+0.05a 100
£:4% b ¥ Bagging treatment 4.21+0.06b 100
i #& 2H Control group 3.82+0.04 ¢ 100

#E: KM Duncan [T SR ZRRZ:. B P83 A TIME + brifk
w, F—FtiaANRNEFRREEREE (p<0.01) .
Notes: The data are mean + SE and followed by different small letters
indicate significant difference at 0.01 level by Duncan’s new multiple
range test.

AT B R R s AL . X R A . B
AR R LB, REEFREER 22
S PRE e gE, Pk, RhE—RINT A
—E MM, RIAE— KNS A B i35 BR AR
JERA, MABEGE A i, AEEEkih R Pk,
FEENTE FAF 8:00—12:00, =ik 4 8:00—
10:00, 5t {2 Bk B ¥ ( Rhodococcus turanicus
Arch) ¥ H A& fa #% 1) ( Ceroplastes japonicus
Green ) P4 ML m SRl FT LA 2 PR ] —
MAETPE R E AR, A EEERI A HOPL S S8 S
Gk R ME BT ASIE, RRAT AR Sk, B
v W) 2 hoad )5 g 52 e v e, BRI 12:00—
14:00, R R0 — S5 1M B R MR gAY
H, BRI SER R AR, B
A RO 2 1045 B 2ROk W | A e R A7 22 [P,
12:00—14:00 7] fig J2: 5 52 Bk i il B i M5 B R
IR BRI B B o

XA AW ] LA L3R A TR0, (S FP
A WA PR PR S AR I I O3S I 6.9 YK

(2 10 ) B H# 8 % ( Pseudococcus
calceolariae Maskell ) I 5 5F4 320 7 Ik (%
13 7k ) P9, i Silva FERF5E R BRI A P
783y ( Planococcus citri Risso ) T 1 - 34 52 fip
13.3 K (£ 24 %) M 11.9 K (&2 27 &) &,
X AT BESR A AR Y I R ) e 2R AR RE T, RO AE
BAESAE TR, MEHORTE 98 ) SR . 5
Tl AR L, A B2 R g Sk i P2 SS LR BCR
6.6 K, WEZAIACHL 17 K. 7 2RI I 3Pk
BRI AFE N MR Z AT 2d, REEE
Befie ) 5 HAEmEUIMC, Fark i B R AC Il hE
T AR R R AP, A B2 pRig b R X A R
HOoRut, FHapfRe, T FRERIER SRR, &
HEINAE BC R B . A B2 3K WY e O 2 SR SE B
7 34.9 min, 80% 7F 40 min LA, AJE Hik >z
B AR ECHE 22 Rk, KEMR ( Pseudococcus
longispinus Linnaeus ) “FAZHEC KK 21.9 mint!
30 mint3, AT RCAT A 14.7 mintY,
PRGN T T B 11.5 min®7, SRR )
ZRA RSB ESR MRS SR
KBA AR SO T AT EZERI SRR AL . S BC AT S
Sk T H A2 SR A DX TR) ) g 3 R T AR e
E 1)) i R i[5 LR QY € | S (BB ¢
N AR 53 DX T A — S BR A, TEi S e DX [a] N £
P () AR 22 S ARG O o AIFSR & IR S2 Kk i A
AR YR 2 BE 56 A7 17 B 8] B A8 TE R B0 38 fin i BB A1
2R 45 R — 80, K2t i 54y
KL, R T ARG AT, b e g A T A
FPHC o PV S b HOREAR IR e A9 09 BE 122 0 i 475 25
B, TAMECLS RATEOLAAT R A R AR DB,

B TR IEA ST R Z MR AR, —
FIRT e PIAP AT = (et e ) B Aot
SR A B v ) D PR 5 T P 7 e s e R e e R
PR AN [R5 M4 PO, Franco 4510k By i 2%
B AL P A g R A A AR BT R SR A

( Phenacoccus solenopsis Tinsley ) 7£El1E HGE
HEATORE AL FE OO i T O e A R S R S
WITE = A S AR, (H 5K 2R 58 R BHAR R4k iy
FEWTT AT PR AR T S DA 56, S mT REFN S
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AT OCM AR AR FIAE R b X B A ]
R 1 PICHE AE FEOR PO S R, B KRB, %
IRy ( Dysmicoccus brevipes Cockerell ) 1E
HARAE S A S fr e 2R, EmlzERm
SRR AT BRI I R G R A, FEFREE TR iy b X
RAET AR, AMWARERALR B PR
TS W PE B SRS, VD BB Bk ( Rhodococcus
sariuoni Borchsenius ) 1 3¢ P 4 A= 8 K 9 MfE A=
B, YA RN, iy 3 B DL A B R
ESFEECRIS 2, M Tl s, 220
WIPEAE R N =0 (B 57 BB S BRI R & i e Bk
%y ( Rhodococcus turanicus Arch ) 7N [6] % i
AR RAFTE I EA S, R & A AR AT iEEReT
¥yl ( Saccharicoccus sacchari Cockerell ) 78 A
[FI30BE A5 T 22 R DI 2B ) R A i O = v
b, XHAFERTE LER, WA 5 &
M, MTENRFEEBREZHE, IR
BEIIE R Ty, [RIB PR RS L DR 5 R AR i,
TR . IMEAFE e L R H s R S, TR
B PR AL, B ARET OAT T 2 P AR
Whniste e, AT RBEZSFERE DA S5
JEAT AR, Ase R P AR L,
A, MERFFaRE, PR RN fE

S HE R I XA B IR = R e A, W RES

B A R G, R A IMEAR B, X T
PRI, IIMEA: 58 A T35 W AR ESE,
A I B X3 T P T e AR . AR
I A BT SRR A5 B2 8Ky I 1 5 AN DIOE A 5 3%
AR, XA S48 PR AT A= 58 1Y 737
UP A KAk 750.8, 624.7 . 492.8 ki, XA
M AEAGAN IR 7 B i b 2 i T A 5 B . 5
A S ], PICHE 2 5 7 B 5 /0 T 4 A
i Nipaecocus viridis Newstead ¥ 4 4= 5 7= B &
0 R T A = O R Bk S A R I IO A
FEONEA 348.3 A, WA TS 494.1 R
% B K Fy i ( Dysmicoccus brevipes Cockerell )
HYEAF O E S 114.8 B0, PIOME A= 58 7= B9 &
107 Hrt, ICHE A= 5 R 1 A A (R B A7 7 1 BB
X, BEES TR IR I A, AR TR AR
B TR e, W3 TIRE N 2R, PR
TENHERESRI A, XA GRS R TC AT FABl o,
IR AR R G 2B, 1 Sk LIS 23k

ANTRIHE AR TS IE, 1 SkME B Al AR Z Sk i i 52
Beo ARSCHRIRZH = BR fi TEAR b B K AU
S, XAl figse th TERA AR EUE—E, ok
PRAEAE S ME SR AT Z20CSS e ;- Tos BRG] A ey
Mg, —EFERE L A A i RS2 R AL
2o WFTERIME e 22 RS BE 1 A rh AR A5 e AU RS
AR SE TR PO PR I AF e G b, XLt
J3t B 4% 12 32E M L O 58 % 7 B B I i s O A AL
AR TR A2 7 O AT TR IR

A BBk AN R 58 7 3R BRI R 1 DTN
PIEAFE R IR A B DR A o S M7 PR IR S by
WA FEEERAN , FE R AR R 2 IO A 5
FOPIPEA S AN A DG B35 22 59, Xl g2
HI T RSB RN ENA SR A, A Y
HECR ABPAN, HREMSERIEAEN 2 55ME
P PR FE G AR v S AT LA B e B 5 R m

SRR IUME A AR IR A R I A B T, X 3R
WA A5 B 2R A S IE T PEEOAR B UREF A Al e 45
Il S BT R JCIR B KA H A, HAE—
FERRJE Ll DA o (E AT DR FOPAE TS Dl e
A FEAE T TN 2y AR AR RS R LR S, i E fe
FEBHARHL WS H A Bia mtE], FErE R H
b SCBCRIERTII A TIE2Y , Al —E R b
MR, TR LR

4 i

A EZBR A IE A H PG R A0 O 1 4 8:00—
10:00, AZHCHIEN N 1-7F 12:00—14:00, Hk
WA AT 6.6 YK, ZCHL I R Z AE 40 min LA
N A SRR IIOMEAE 5] L PR AR Dy SN R
LA B8 7 O B AR T PP B, AR A58 50
THYBIIIREIE F L .
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Emergence and Reproductive Behaviour of Sphaerolecanium
prunastri (Hemiptera: Coccoidea), a Major Pest in Wild Fruit
Forests in Xinjiang

YANG Ya-ru', LYU Zhao-zh?, MA Gui-long', ZHANG Ping®, GAO Gui-zhen'

(1. Research Centre for Green Prevention and Control Technology of Forestry Pest, College of Forestry and Landscape
Architecture, Xinjiang Agricultural University, Urumgi 830052, Xinjiang, China; 2. College of Plant Health and Medicine,
Qingdao Agricultural University, Qingdao 266109, Shandong, China; 3. Xinjiang Institute of Ecology and Geography, Chinese
Academy of Sciences, Urumgi 830011, Xinjiang, China)

Abstract: [Objective] Sphaerolecanium prunastri (Boyer de Fonscolombe) has caused large-scale out-
breaks in the wild fruit forests in Yili, Xinjiang, China. However, its reproductive behaviour remains unclear.
To understand its reproductive characteristics, this study observed the emergence and mating rhythms,
mating characteristics, and fecundity of S. prunastri, which provides a scientific basis for understanding the
population growth of this pest and its infestation mechanism. [Methods] The emergence and mating
rhythms, mating frequency, mating duration, reproductive modes and fecundity of S. prunastri were con-
tinuously observed laboratory conditions. [Results] The daily peak emergence period of male S. prunastri
occured between 8:00 and 10:00, while the peak mating period was from 12:00 to 14:00. The mean num-
ber of mating times per male was 6.6, and the duration of a single mating was mostly within 40 minutes.
The survival time of males with and without mating behaviour was 1022.3 minutes and 843.2 minutes, re-
spectively. Mating significantly affected the survival time of males. The survival time of males at the end of
mating decreased with the increase of the number of mating. The egg deposition in the parthenogenesis,
bagging treatment, and control groups was 492.8, 624.7, and 750.8 eggs, respectively. The egg develop-
ment periods for the three treatments were 4.39, 4.21, and 3.82 days, respectively, with a 100% hatching
rate in all cases. [Conclusion] The emergence and mating behaviours of S. prunastri occured throughout
the day, with emergence mainly concentrated from morning to noon, and mating mainly occurring from
noon to evening. S. prunastri exhibits both parthenogenesis and sexual reproduction, with egg production
in parthenogenetic reproduction being lower than bisexual reproduction, although all eggs can hatch nor-
mally.

Keywords: Sphaerolecanium prunastri; emergence rhythm; mating characteristics; reproductive mode;
fecundity
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