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Abstract: [ Aim] The camphor sawfly, Mesoneura rufonota, is an important leaf-feeding pest of the
camphor tree, Cinnamonum campora. In this study the effects of temperature on the development and
reproduction of M. rufonota were investigated so as to provide a foundation for the forecasting and
integrated management of this pest. [ Methods] The duration of different developmental stages, survival
rate and reproduction of M. rufonota reared at different constant temperatures (19, 22, 25, 28 and
30°C ) were measured and analyzed, the model fitting between the developmental rate and temperature
was conducted, and the developmental threshold temperature and effective accumulated temperature were
calculated by using the method of least squares. [ Results] Within the constant temperatures ranging from
19 to 30°C, the average duration of various developmental stages of M. rufonota shortened as temperature
rose gradually. This insect needed 34. 62 d to complete a life cycle at 19°C, while needed 18.97 d at
30°C. The developmental rates in different stages were positively correlated with temperature, and the

relationships between developmental rates and temperature all fitted the quadratic regression model. The
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developmental thresholds of egg, larva, pupa, adult and whole generation were 5.26, 3.22, 7.66, 8.24

and 5. 11°C, respectively, while the effective accumulated temperatures were 65.58, 204. 15, 121.94,

65.01 and 460.29 d - C. The accumulative survival rates in different stages were decreased and the

adult longevity shortened with increasing temperature. The fecundity was the highest at the temperatures

ranged from 22 to 25°C and the lowest at 30°C, indicating that higher or lower temperature inhibits

oviposition of M. rufonota. [ Conclusion] Temperature is a key factor affecting the development and

reproduction of M. rufonota, and the optimum temperature range for its development and reproduction is

from 22 to 25°C.. These findings provide a scientific basis for the monitoring and integrated management

of this pest.

Key words: Mesoneura rufonota; Cinnamomum campora; temperature; developmental duration;

developmental rate; developmental threshold temperature ; effective accumulated temperature
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Fig. 1 Effect of temperature on the accumulative survival rates of Mesoneura rufonota at different developmental stages
O (A FETE 2R 50 5] A OR R AL R0 R R 3P 4E 3R 27K . The survival rates of egg and pupa are represented as the egg hatching rate and emergence rate

of adult, respectively.
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Table 1 Developmental duration at different temperatures in Mesoneura rufonota at different developmental stages

KEB B

% Fii Developmental duration (d)

Jr 25w

Developmental stage 19C 22C 25C

28C 30°C ANOVA

51 Egg 4.94+0.01 a
1§40 H 1st instar larva 2.88 £0.08 a
2 #5411 2nd instar larva 2.46 £0.06 a

3.84+0.02 b
2.26 £0.05 b
2.06 +0.06 b

1.84+0.03 ¢ 1.61+0.04d
1.76 £0.04 ¢ 1.57 £0.04 ¢d 1.47 +0.06 d

3 W34 H 3rd instar larva 2.74 £0.04 a
4 {34 M 4th instar larva 5.36 £0.09 a

2.02+0.05b
3.99+0.09 b

1.59£0.05 ¢
3.53+0.07 b

2 ] Larva 13.44 +0.12 a 10.34+0.14 b 8.72+0.10 ¢
Ui Pupa 10.04 £0.21 a 8.20+0.23 b 7.32 £0.06 bc
S Adult 5.92+0.16 a 4.59+0.15b 4.00+0.20 be

41 Whole generation 34.62 £0.35 a 26.08 £0.29 b

22.75+0.31 ¢

3.02+0.02 ¢ 2.91+0.01 ¢d 2.83+0.03d F=1179.134; df=5, 423; P =0.000

1.55+0.05d F=92.379; df=5, 392; P =0.000
F=53.667; df=5, 359; P =0.000
F=101.384; df=5, 332; P =0.000
F=75.586; df=5, 273; P =0.000
F=258.102; df=5, 286; P =0.000
6.58+0.17 ¢ 5.19+0.24d F=65.045; df=5, 207; P =0.000
3.41£0.26 cd 2.90+0.20 d F=33.173; df=5, 207; P =0.000

20.01 £0.23 d 18.97 +0.28 d F =335.759; df =5, 207; P =0.000

1.46 £0.06 ¢ 1.43+0.07 ¢
3.44+£0.10c 3.97%0.12 ¢

8.07 £0.14 ¢d 8.41+0.17d

FRBE O ME £ AR, Rl — A7 8E S AN R PR 2 5% B 2 (ANOVA, Turkey G656, P <0.05) ;34 J6], Data in this table are mean

+ SE, and those in the same row followed by different letters are significantly different (ANOVA followed by Turkey’s test, P <0.05). The same for

Table 4.
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Table 2 Forecast models based on the developmental rate (V) and temperature (7) in Mesoneura rufonota

at different developmental stages
25 P[] Linear regression IR [BJH Quadratic regression ZHE T 8] ) Logistic regression
F57 Model 6 Test FEH Model 6 Test 57 Model 6 Test
5 R* =0.92; R*=0.99; 0.368 R*=0.99;
v V=0.0147-0.048  F=32.13; V=0.0757"-0.001T=0.778 F=67.04; V=155 55z F=4183.07;
8 P=0.01 P=0.015 P=0.01
2 _ . 2 _ . 2 _ .
e @ =0.87; . ? 0.99; 0.125 6 0.99;
V=0.004T+0.0003 F=19.59; V=0.0297> ~0.00057-0.302 F=117.09; V=—ssr—omr  F=813.12;
Larva 1+e
P=0.02 P =0.008 P=0.03
i R*=0.92; R*=0.99; 26.731 R*=0.96;
Pur V=0.007T-0.047 F=36.22; V=0.01972 —0.00037-0.168 F =183.34; = eesowr  F=133.40
P P =0.009 P =0.005 i P=0.02
2 _ . 2 _ . 2 _ K
it R° =0.98; . R =0.99; B 13.937 R =0.98;
Adult V=0.015T7-0.120 F=159.04; V= -0.0047" +0.00037 +0. 113 F=82.73; = 4 o055t 00627 F=399.90;
P =0.001 P =0.01 P=0.04
2 _ . 2 _ . 2 _ .
St ) R?=0.98; 2 R?=0.99, 0,059 R*=0.99;
. V=0.013T7-0.077 F=160.26; V=0.0217% —0.00017—0.171 F=371.85; V=—eows F=3679.06;
Whole generation 1+e
P =0.001 P =0.002 P=0.01
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T T T T T T 0.07 T T T T T
18 20 22 24 26 28 30 18 20 22 24 26 28 30
{RJE Temperature (°C) IRJE Temperature (°C)
C D 0.36;
0.161 0.34+
‘ - 0.32
£ £ 0301
$ 3 0.047 5 2 0.284
¥ g ¥ € 0.261
ﬁ 3 “jé 2 0.24]
g 0129 7T 0.22]
A = 0.20-
0.10 0.181
0.16
18 20 22 24 26 28 30
1EJE Temperature (°C)
E
g
B
M=
™ g
fz &
2
-
=
0.025 T T T . r

18 20 22 24 26
1R Temperature (°C)

28 30

K2 e ALK TER SRR
Fig. 2 Relationship between the developmental rate and temperature in Mesoneura rufonota at different developmental stages
A: DI Egg stage; B: %l Larval stage; C: Ifil] Pupal stage; D: B Adult stage; E: 414t Whole generation.
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Table 3 Developmental threshold temperature and effective accumulated temperature for Mesoneura rufonota
at different developmental stages
KE RS (C) AR - C) . . R
. —_— N
A Developmental threshold Effective accumulated LA RN HRAE(R)
Model of developmental Correlation
Insect stage temperature temperature
duration coefficient
C Se K Sk
& 5.26 1.51 65.58 4.99 N=_ 05582499 0.9214*
Egg ’ T ’ T T-(526+1.51) '
1 e 4)y it 35.30 +£2.59
6.45 1.38 35.30 2.59 N=—— 0.9063 *
1st instar larva T -(6.45 £1.38)
2 kgl 39.65 +2.89
2.78 1.63 39.65 2.89 N=——"—"— 0.9317"
2nd instar larva T-(2.78 £1.63)
3 k4l 30.28 +2.27
7.39 1.33 30.28 2.27 N=——F" 0.9225*
3rd instar larva T-(7.39 £1.33)
4 4l 75.92 +7.84
5.62 2.01 75.92 7.84 N=—"T—"7T—""1 0.8221
4th instar larva T-(5.62+2.01)
L 204. 15 +15.94
Larva 3.22 1.71 204. 15 15.94 N = m 0.8739
Ll 121.94 +8.23
Pupa 7.66 1.33 121.94 8.23 N = m 0.9236
A 65.01 +4.77
Adult 8.24 1.25 65.01 4.77 N = m 0.9828
LAt 460.29 +33.78
5.11 1.47 460.29 33.78 N= — 0.9231°*
Whole generation T-(511 £1.47)
RTINS IR Z AP (P <0.05) , * Significant correlation between developmental duration and temperature at the 0. 05 level.
2.5 REXTIEMEER &R IR E R R A BIAE R E 2R (P <0.001, £ 4), ™

AN [R) B2 T ) S 0 i ok H A R 7 D
LR IR 4. G5 RV, ot e ME A i 1R 1Y 55 i
B 32 1 v S 0 e ) S A, e FE 19°C I A
WAEMREK, 55 HR5.17 £0.23 d f14.73 £0.24
d, iR BE T2 30°C i, e E R R A oo 3. 17 +
0.61 d F12.83 +0.48 d, PR T M4 WAk Bl R F5 1

YUEAE 25°C 25 T fe sy, i 189. 54 6. 70 Fi/H,

HR O 22°C 40 F (166. 92 = 6. 89 Ki/HE) ,30°C &5
A, =P R R R 62. 17 +8.39 R/, Zeit
BB, 2% Ik B Ak 38 v 1) 7 B 1 35 A B I 2 25
(F=53.231;df =4, 103; P =0.000 <0.001) . fh
ST 2R A R AR I e R A K R B A T S

IAAZE2 d RN 9 do AFREEE AP ERER T O 22 ~25°C,
R4 REXEM SRS G IPENRIT
Table 4 Effect of temperature on adult longevity and fecundity of Mesoneura rufonota
W R A (d) HE A (d) FRLHE B
JEREE(C) Female adult longevity Male adult longevity Number of eggs laid per female
Temperature T % Al o A e
Average Range Average Range Average Range
19 5.17+0.23 a 3-7 4.73£0.24 a 3-7 101.80 +4.06 b 61 —147
22 4.72 £0.26 ab 3-7 4.24+£0.25 a 2-6 166.92 +6.89 a 111 -235
25 4.32 £0.22 abc 2-7 3.93+0.25 ab 2-7 189.54 +6.70 a 109 -249
28 3.63 +£0.29 be 2-6 3.47 £0.26 ab 2-6 105.32 £6.11 b 71 - 144
30 3.17 +£0.61 ¢ 1-5 2.83+0.48b 1-4 62.17 £8.39 ¢ 29 -80
Gitarr F=6.381; df=4, 103; F=4.777; df=4, 103; F=53.231; df=4, 103
Statistical analysis P =0.000 P =0.001 P =0.000
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3 g

E HUR AR R B0, b SIS I B Y O R
TR BRI R R A R AR e (TR,
1994) o VR R m B AR KL B i HE 2 A S K
T2 ZRRZ R BB RW) 2R, TF
K, P2 U 1) B R 2R B H (4245,
2009) \#i§$8 H (JAHESE, 20105 BLAESE, 2013;
Pkikis, 2016) (BHHH (5KIGZESE, 2012) E#H
(fi 5555, 2014; T 585, 2016) 638 H (FLHa
S5, 20125 p/NIEAE, 2013 FREELESE, 20165 XKk
45, 2016) S5 bRL, JF IR 1A GHR BT B R A=
KEE K E A SRR DL S 58 T 15
Ma AT o ASBIFSE LA S 3 R A i 2 3 i —— A
YA R A AR T ek B R A o A i e A K R R
FELRSEIN , 45 R AR B R SR s i i e A R B Y
KRR TR R B 19 ~ 30°C i Fl N, B & iR
(8 T e , I B 2% MU ) B P A L R T R ]
BT 1NV = NNy AV ER R N W e i e
IR B R 2 B T 02 HU IR T R

RZ W SEBIRETE R W], TERIE R BUE AR Kk
T AY3E B EE L P, R R A S
BRGNS, BIBEE R R T, & ISR E
DIRAR R (2R R 5, 19945 XKAE4E, 2016) , A
WFFEEE RIFAE R B, 1E 19 ~30°CTu N, B i B
FR T AR B Y A RN, R D A W 4
Fio BRI, 7E 30°C Eil i, 4 g% R A E T Y
B 28°C I A HE K s TR IR 45 S R W, 31 CHHIR 4%
E B MBI BESE R &, Ul Y i 0 A - e
24y OB R A BAT — 7 A A P, DT 32 i HG 2
KA. X — B4 A H Al B e 40 ) Aid 45 /)N i
Quadrastichus erythrinae ( FESCI , 2011) FIybE 40t
F Chrysolina aeruginosa ( BLAESE, 2013) 7 A AH
IRIZEIR o 7 18 ~33CH P, il 8 X 3 A 4 /)~ e
RE AR A VR s AR 5, 12 W 2k s
15 13 ~28CHE N , vh i 4 W & JUS I & & P
A7 i B8 %) 16 o0 T 4 L5 2 i BE T i 2 33 °C I, &)
BRI A AR B R B

ABIFFE R AR I8 5 A B8 A KRR ) 3
TG R AR i B A Al U A R B LA K
A ARHY & B R SRR 2l 5. 26, 3.22, 7. 66,
8.24 1 5. 11°C , HRLFRIE 4 ] & 65. 58, 204. 15,
121.94, 65.01 #1460.29 d - C, X—55 R Ui, i

e B KT IR T 10C ISR TR E . M4k,
F TR g ORI 7RV PG B e Ll Ml A
RN 3 At k2= 5 At i e R &0 3
A IFE . ARIELIEE IR G AR, X 3 4
WA ARy 1 152,55 d - °C, PRI A] DA I
I TR VTV 45 1Y B & AR RO 2. 504 48, T 46 3
12015 - 2017 4E Ry L prifil fx , iZ B —4F kK E2 ~3
R ZH A G

ANTa] B HOGHIR BE A 52 PEAN ], 32 2R IAEAT
T 3R By T, KA BT 5 46 SR 3R IR A
TRRIAH T B o i 77 15 FZE5E (i /e &%, 20135
frsad, 2014) o ABFSEEE R RW], TEAF 5 505 T,
WA TS 0 T v, AR e 2% S Y RIS T IR
R 28 ~30°C i T, IR R AU SN K E
W B 2R I B PR T, Horr BRI SE T 3
o X450 AT BEA PR i e . — a2 B A &)y o
X e Yl P TR 2 PR ASATR 3 AN [) e 25 B ok 1 1Y)
i 52 1 22 S AE Rk B Dichocrocis punctiferalis F1¥b 8
M Hh A s, A8 R 5 A SR 25 v (RE e
S5, 20125 BRMAESE, 2013), 2 5 DR AL oA
5K, PRI i HORE B 7 FE R SO A it Y 2 L 7
FHRAIET , B e oK A2 T4, DT 52 Wi B 11 5
1k, X—IRALEW NS Oriu minuius Linnaeus HP 3,
AR T 585, 2016) . ARWTFEE R, 7ERHR
SRR I K B R, R BOR L S I PR
BAR, X — BRI C. punciiferalis [R)4F: ) 3
(KLHERNAE, 2012) o 757 9P & J7 M, AT b & B,
75 30°C fmy ifik 25 A5 T W 1R i 7 B i B IR, R 62,17
KL/, 19 CARIR L A 100 KL 72 A7, 6B IR A e
TRV REAS A T 09 . 53X — R AT Be A R e i e
PN OF AT B, [a) i, B A e i TG
) R T R E Z e T4 URT
T A BRI Re o3 A T T R (BkT 55, 2016) o itk
Hb Gl AT RS A B, 78 31°C fH IR A& F T A
e JE e AR TR R A . X — G ui ], 30°C
fEE RIS TIZ M AE R AT, MR AERKEE
(1 b BRI

AR SO A T i o) A e A R R R BB Y
SEMRBIESE , B BTR 12 He i 7 R AR R A K
R L il BE X 32 A UGS R B P R B R
AEFHAZ . HAh, WS BRI, BEAH i 1%
HAETLV—4E KA 2 ~3 40, H. 22 ~25C iz i p)
G R B . LT, 3 AhE S5 AhRiR
PE AT X — I BE O N, S L E 2 % K &
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A S BT, f T DL AR A R S - SR kR
T —3, PRI, A I 45 2R by Ao i e i A 30 ) i
T A L B 3 f I Jee ] B St 1 AR E AR
o TESERR AR, AT AR A B9 i 5 & B R s
JE A ORI T A B & 8 D R J , 2 i
Tt & A3, LIS IR B S a et o SR, ASBIESE
JIFsRA AR e 2% He A K B S e i A ORI
SRR E R AT g 2 R, T R R R
FMHTE—E WA T O IR AT e, R
&V 7 FE B8 ) ( Mironidis and Savopoulou-Soultani,
2008 ) , 44 A T AR H1 B 17 257 1 HG Jy PR , 5 BB
S AR T Y SE PR B0 AT B A 70 KL 20 g 25, K]
W, 78 S i I, 2505 2 SEPR IS SUAH S & A RE R
FERAERCR o [N, AR SCRBIEFE 1 X A I e A
KAHFMEFAm . bR b 78 AR T
WM AE R B AL TR IRIRAS o [N, BRIREE Z 5, ik
AIRZHAB R R W R 2 2] B i A=) % 5
B, 03 FAEY) OCIR R SRR H A K R F
S, PRI, A 26 JH Al PR 3R 62 L 8 5% i A R T
B2 RGEITTE, LIS Ay e e 1) 4 A T T 41k
PRI

B LR R FMRF R 2013 Bk FE b AF
AFFR AEEEZIRAFALS KRB H,T
B, % S BT

Sk (References)

Chang KP, Hsiau LJ, Hsiau WF, 1998. The studies on the morphology
and life cycle of camphor-tree leaf bee ( Mesonurae rufonota
(Rohwer) ). Plant Prot. Bull., 40(3): 287 —295.

Davidson J, 1944. On the relationship between temperature and rate of
development of insects at constant temperatures. J. Anim. Ecol., 13
(1):26-38.

Ding Y, Yang QF, Li Q, Jiang CX, Wang HJ, 2016. Effects of
temperature on the development and reproduction of Orius minutus
(Hemiptera: Anthocoridae ). Acta Entomol. Sin., 59 (6) . 647 -
653. [ T38, Bfit)y, 2K, ¥4, £id, 2016. iR XI L
NIRRT RIER RN, B4R, 59(6) : 647 -653]

Ding YQ, 1994. Mathematical Ecology of Insects. Science Press,
Beijing. 318 =326. [ T4k, 1994. R A AL deat: F
2. 318 -326]

Du YL, Guo HM, Sun SL, Zhang MZ, Zhang AH, Wang JB, Qin L,
2012. Effects of temperature on the development and reproduction of
the yellow peach moth, Conogethes punctiferalis ( Lepidoptera:
Pyralidae). Acta Entomol. Sin., 55(5): 561 =569. [ #L#umg, 5B
U, MBS, SRIRAR, SKREIR, B4, R, 2012, JREEXT
BRIk AR R BT S B2, 55(5) @ 561 -569 ]

Feng K, 1978. Numerical Method. National Defense Industry Press,
Beijing. [15E, 1978. HfEITH8 5. bt BB Tl it ekt ]

Guo TT, Men XY, Yu Y, Chen H, Zhou XH, Zhuang QY, Wang ZY,
Li LL, 2016. Effects of temperature on the development and
reproduction of Athetis dissimilis ( Lepidoptera: Noctuidae ). Acta
Entomol. Sin., 59(8) : 865 —870. [ I, [12%70, TH, K
W, RN, W, TRE, 25WAT, 2016. i BEXT I Z: A0k
SRR K 7R SR, R 59(8) : 865 -
870]

He J, Gao LY, Zhang R, Chen L, Zhu MM, 2014. Effects of
temperature on the growth, development and reproduction of
Jakowleffia setulosa ( Hemiptera: Lygaeidae). Acta Entomol. Sin.,
57(8): 935 -942. [fal 5%, wmorJit, s, MRk, RA5,
2014. JEPBEXFE IR AE KR H 5 ERAE . B AER, 57
(8):935-942]

Kang WT, 2011. Developmental duration, developmental threshold and
effective accumulated temperature of Quadrastichus erythrinae Kim
(Hymenoptera; Eulophidae ). J. Fujian Agric. For. Univ., 40
(2): 118 —121. [ e, 2011. FHdiE/NER &I L H
A R A BRI, RO 22T, 40(2) 118 ~ 121 ]

Li JR, Zhu WB, Li LS, Wei Y, 1994. Experimental population
ecological study of Adoxophyes cyrtosema Meyrick. Chin. J. Ecol.,
13(3): 17 -20. [Zg3E, RIIE, ZREAR, 55, 1994, s
Pyt B ST R AR AR SY. AR AR, 13(3) : 17 -20]

Li ZR, Chen SX, Jin ZN, 2015. Jiangxi Camphor Trees. Jiangxi Science
and Technology Press, Nanchang. [ ZfH3g, B ¥F, & &k,
2015. JLPYRRE. T E : TLPYRRABOR AR ]

Liu YH, Yan XF, Wen DM, Lu PF, Zong SX, Luo YQ, 2016. Effects
of temperature on the growth, development and reproduction of
Trabala vishnou gigantina ( Lepidoptera: Lasiocampidae ). Acta
Entomol. Sin., 59(3): 309 -315. [X7k%e, MM €, #AAM,
RIS &, SEHERE, B84 DG, 2016, R EXHER B kR KA F
REFHIE. BHUEAR, 59(3) - 309 -315]

Liu YS, 2001. Study on the biological characteristics and control
techniques of Mesonurae rufonota ( Rohwer). For. Sci. Tech., 26
(5):20-22. [XUsKAE, 2001, it e A 1) 2 R R KB T SR
HBFGE. AR, 26(5) : 20 ~22]

Mironidis GK, Savopoulou-Soultani M, 2008. Development, survivorship
and reproduction of Helicoverpa armigera ( Lepidoptera: Noctuidae )
under constant and alternating temperatures. Environ. Entomol., 37
(1): 16 -28.

Mou JY, Xu HF, Li HG, 1997. Insect Ecology and Prediction of
Agricultural Pests. China Agriculture Science and Technology Press,
Beijing. 56 —57. [ 3570, #RillE, 2KkAH, 1997. RiUVESS
AV F BB TR Jat: hERRE T L. 56 -57. ]

Shang XL, Yang MF, Zhang CR, Cai L, Feng YL, Qiu T, 2013.
Effects of temperature on the growth and development of Pyralis
farinalis ( Lepidoptera; Pyralidae), one insect used for producing
insect tea in China. Acta Entomol. Sin., 56(6) : 671 —679. [ &/
W, Bk, KBS, 522, WA, M, 2013, B> 5
AR BB WA KR TR R, B AER, 56(6): 671 -
679]



10 4] TR AR - LR A I 8 A A 7 R BB ) R ) 1225

Sun XQ, Jiang GD, Gu YF, Sun Y, Liu ZC, 2006. Bionomics of
Mesoneura rufonota and the effect of temperature on larval
development period. For. Pest. Dis., 25(2): 7 -9. [ #h\%4, ¥
R, BRG], PNBE, XURSI, 2006. Rk Y2 Rtk Kol B
XTI AT IR o E AR AR L, 25(2) 7 -9]

Tang YZ, Zhu JG, Kuang RP, 1993. On the conception and application
of the base temperature for development. Chin. J. Ecol., 12(6):
70 ~72. [P, R, BLART, 1993, K I L A
IR IR A ZS ik, 12(6) 0 70 -72]

Tian J, Wang XY, Yang ZQ, Ma L, Lang J, Zeng FX, He GP, 2009.
Effects of temperature on development and reproduction of parasitic
wasp Spathius agrili Yang ( Hymenoptera: Braconidae) , an effective
parasitoid of emerald ash borer. Acta Entomol. Sin., 52 (11):
1223 —1228. [ 7%, T/, tpibisr, e, DREE, B%E, T
Bl , 2009. i BEXT 0SS T W B B MBS . R
AR, 52(11) ;1223 -1228 ]

Wang Y, Zeng JP, 2013. Occurring characteristics and IPM strategies for
camphor tree pests in Jiangxi province. Biol. Dis. Sci., 36 (3):
304 -315. [ F5, 45T, 2013, JLVGHME f &AL GE
Rty IPM Jems. AWK EREE, 36(3) : 304 -315]

Wei SH, Zhu MM, Zhang R, Huang WG, Yu Z, 2013. Effects of
temperature on the development and reproduction of Chrysolina
aeruginosa ( Coleoptera: Chrysomelidae). Acta Entomol. Sin., 56
(9): 1004 - 1009. [ BRMAE, RAESE, K&, W), T4,
2013. XYY E 4 T AR O B R BB RS . R HUE R,
56(9) : 1004 -1009 ]

Wu JF, 1982. Biology and control of the Mesoneura rufonota ( Rohwer).
Acta Entomol. Sin., 25(1) : 42 -48. [ {25, 1982, Hm#py
YRGS, BHCER, 25(1) : 42 -48]

Xu GT, 2003. Primary Color Atlas of Landscape Plant Diseases and
Insect Pests Control. China Agricultural Press, Beijing. 227 —228.
[#RAK, 2003. Fe M Pm i prnEERRE. dbat: PER
b L. 227 —228]

Yan JJ, 1960. A new pest on camphor tree — Mesonurae rufonota

(Rohwer). For. Sci. Tech., 5: 8. [ A, 1960. #&Ht b ) —

il i —— i, Aol SR, 5. 8]

Yan JJ, 1962. Study on the camphor sawfly Mesonurae rufonota
(Rohwer). Sci. Silv. Sin., 8(2): 184 —186. [ =47, 1962. fi
WHEETFIC . ARIBIE, 8(2) 5 184 - 186]

Yang ZQ, Cao HG, 2002. Illustrated Handbook of Landscape Plant
Diseases and Insect Pests Control. China Agricultural Press,
Beijing. 210 pp. [ #5755, AR, 2002. [@ MY R E DG
B JEat: spiEAOl AL, 210 5]

Yao J, Dai RH, Dai CY, Yang H, 2016. Effects of temperature on the
development and  reproduction  of  Acanthoscelides  obtectus
( Coleoptera; Bruchidae). Acta Entomol. Sin., 59(7) : 739 —746.
[kt , BT, U5, Mk, 2016, JREXIHE R KT M
FEA. B HUEAR, 59(T) 2 739 -746]

Zhang 7ZJ, Zhang YJ, Xu BY, Zhu GR, Wu QJ, 2012. Effects of
temperature on development, reproduction and population growth of
the western flower thrips, Frankliniella occidentalis ( Thysanoptera:
Thripidae ). Acta Entomol. Sin., 55(10) : 1168 = 1177. [ 5KiA%E,
WA, RER, RELC, REH, 2012, JRE XYL 4K
KB BRI R, B AR, 55(10) : 1168 - 1177]

Zhang XX, 2002. Insect Ecology and Forecast. 3rd ed. China
Agriculture Press, Beijing. 218 —219. [3kZ3, 2002. B4
ReH B, 453 M dbat: EglAE T AL 218 -219]

Zheng Y, Wang X, Chen HT, Liu DL, Zhang ZG, Wang XL, Gao Z,
2014. Research advances and prospects of Cinnamomum campora.
Jiangxi Sci., 32(5) : 640 -645. [ #0, E¥k, PR, XIKK,
SRR, ENEY, AR, 2014, AR BROT R SR TLIGR
2%, 32(5): 640 -645]

Zhou ZX, Luo JC, Lv HP, Guo WC, 2010. Influence of temperature on
development and reproduction of experimental populations of the
Colorado potato  beetle,  Leptinotarsa  decemlineata  ( Say )

( Coleoptera: Chrysomelidae). Acta Entomol. Sin., 53(8): 926 -

931. [JEIMEML, P4, BRNF, SEICH, 2010, JREEXT Ch44 3

R KOR BRI, B AR, 53(8) @ 926 - 931 ]

(SRS BRI



