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Table 1. Incubation period and fertility of apple stem borer Z. pyrina under different temperatures.

=

Yo i)
LSD % Non- Awaldl) 3e) 81 dayl )l el Al JENEY Be jAY) LG el 8N Y Bel A sanl) (i
at 1%  hatching 5" reading 4™ reading 3" reading 2" reading 1" reading Hatching egg
20°C °20
30.24 13 22 21 20 19 18 (5.5) liasll 5 58
Incubation period
1.242 ADEa  2.6+8 ABCDa 13.3£37 ABCa  9.3+£33 ABa 3.4+7 Aa (%) )l A
Fertility
25°C w25
18.04 10 16 15 14 13 12 (ps) Blaall 3 i
Incubation period
1.0£1 Da 1.9£6 CDab 5.3+21 ABCab  2.6+33 ABa  7.8429 Aab (%) Ladl) A
Fertility
30°C ° 30
23.63 5 12 11 10 9 8 (ps) Blaall 3 i
Incubation period
0.0+£0 Da 1.2+2 CDabc 1.248 Cabc 8.7436 ABa  9.7+49 Abc (%) a8l Anuss
Fertility
35°C °35
16.09 2 8 7 6 5 4 (ps) Alaall 3 yid
Incubation period
0.0+0 Da 0.0£0 be 1.2+2 Cbc 7.0£26 Ba 5.5£70 Ac (%) Cradll A
Fertility
3.26 7.003 29.78 30.45 28.1 LSD 1%

0.01 Jwial dmeSD)hﬁa|uamh}mumy&\}n M\@a‘);usq‘);i}.\;b” AM\M@WB‘)MUPL&;M\PGJS“
Numbers followed by the same small letters within the same column, or capital letters in the same row are not significantly different

according to the LSD test at P=0.01.
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Table 2. Fecundity of apple stem borer Z. pyrina L females under tested temperatures.

Temperature °C  «° 3l al)

pol/panl) axe

LSD at 1% 35 30 25 20 Number egg/Day

101.99 33.444329.4 Aa 14.84310.2 Aa 26.1£227.5 Aa 28.3+265 Aa Day 1 JsY) e sl
73.19 1.88+39.4 Be 17.5£167.6 Bb  22.7+202.3 Aab 21.0£256.9 Aa  Day2 S ol
39.48 1.0£1.5 Be 12.8+52.4 Bab 12.8452.4 Bab 14.6£90.1 Ba Day 3 Gl o gl
19.73 0.0+0.0 Bb 0.0+0.0 Cb 3.1+7.2 Bb 9.8448.5BCa  Day 4 B PPR
4.71 0.0+0.0 Bb 0.0+0.0 Cb 0.0+0.0 Bb 2.5£10.7 Ca Day5  o=lallagl
0.41 0.0+0.0 Ba 0.0+0.0 Ca 0.0£0.0 Ba 0.2+0.3 Ca Day6  obadl ol
54.63 36.94 57.98 60.81 LSD at 1%

0.01 Jwia (s siue 2ic LSD Jlia) Canay b sine (Bl Y aal gl 5 gend) 85 508 Coal gl ol ) laid) aim dgliie s pua (o jaly de gl 518 Y
Number followed by the same capital letters within the same column, or small letters within the same row are not significantly different

according to the LSD test at P=0.01.
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Figure 2. Regression of temperature (Linear and
logarithmic) of apple stem borer Z. pyrina larvae
development (1/ development time).
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Figure 1. Regression of temperature (Linear and
logarithmic) of apple stem borer Z. pyrina egg development
(1/development time).
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Table 3. Rate of larvae development of apple stem borer Z. pyrina under different temperatures.

(Yo) <) a¥) dpud (%) s L @bl Uadl) @ Jkad) Gl AV o gial) G© B all da ja
Mortality rate (%) Survival rate (%) Std. Error Meanz+ Standard error Temperature °C
13.3 83.3 3.001 15.0£197.84 a 15
26.7 73.3 3.109 14.58+117.27 b 20
16.7 83.3 1.638 8.19+88.40 a 25
10.0 90.0 1.298 6.70£61.81 d 30
16.7 83.3 1.645 8.22+48.84 ¢ 35

7.96 LSD at 1%

0.01 Jial (s st die LSD Juid) Gy b sine Caliad Y aa) gl 3 gandl (o dgiliia 5 jpiaa i jaly de siiall 265N
Number followed by the same small letters within the same column are not significantly different according to the LSD test at P=0.01.

Boaal 5 ) yall a3 xie 7, pyrina gl e Jlas s pdal KA Y1 6l jde Jalje sk Jane 4 Jsda
Table 6. Rate of female pupa development of apple stem borer Z. pyrina under tested temperature.

Male S Female siY)
Glga¥) dpud sla¥l il GalN +hagd) ¥l slba¥l il Giad) 4 e giall
(%) (%) @ Jall (%) (%) )
Mortality Survival Mean+ Standard Mortality Survival Mean+ Standard O Byl yad)
rate (%) rate (%) deviation rate (%) rate (%) deviation Temperature °C
Pre-pupal &)%) 38 La da e
20 80 2.844+20.63 a 30 70 1.550+£28.50 a 20
10 90 2.64+£10.56 b 10 90 1.40+£8.50 b 25
25 75 1.59+6.23 ¢ 20 80 1.70+6.38 ¢ 30
25 75 1.53+3.47d 35 65 1.44+4.08 d 35
Pupal $!3d dla 5
10 90 41.56+£2.8 a 10 90 5.93+51.94 a 20
5 95 2.87+20.37 b 10 90 5.93+32.94 b 25
10 90 2.66+15.22 ¢ 20 80 5.33£23.75 ¢ 30
0 100 2.37+£10.05d 30 70 4.2+19.86 dc 35
Coloration (st s sa
15 85 20.9£17.59 a 10 90 3.83+18.61 a 20
15 85 20.9£5.59b 5 95 2.38+10.16 b 25
15 85 1.56+5.24 ca 20 80 1.37+6.81 ¢ 30
25 75 1.544+5.49 cd 20 80 1.3444.75 cd 35

Complete pupae )l Jalsl) ) ghl)

40 60 5.8479.42 a 45 55 7.57+88.18 a 20
25 75 5.47£36.53 b 30 70 5.97+£51.43 b 25
35 65 4.09+26.69 ¢ 40 60 6.37+£37.42 ¢ 30
35 65 3.72+18.77d 45 55 5.05+28.18 d 35

s a5 sine (3,8 J8l a8 .0.01 Jlain) (5 sine vic LSD JLiia) sy by gine Caliad ¥ (A all (5 sisa) 2a) 5ll 3 gaall (ania dgliiia Cayaly de siiall A8 )Y
Q& skl 1,96 = SMll5 2,26 = (S kil s 30 231 = S35 2,05 = GO ol il s 0 2,05 = SAlly ¢].26 = M ¢ )3l Jible

409 = ‘)Sdu} ‘682 = L_;\Ji}“ ;\).J:J
Number followed by the same letter within the one column (between degrees) are not significantly different according to the LSD test at p=
0.01. LSD for Pre-pupal female stage= 1.26, and male = 2.05. Pupal female stage= 2.05, and male = 2.31. Coloration of female = 2.26, and
male = 1.96. Complete pupal stage of female = 6.82, and male = 4.09.
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Figure 3. Regression of temperature (Linear and logarithmic) on apple stem borer Z. pyrina pupa development (1/
development time). (A) Female- pre-pupal, (B) Male- pre-pupal, (C) Female- pupal, (D) Male- pupal, (E) Female- coloration,
(F) Male-coloration, (G) Female- complete pupae, (H) Male-complete pupae.
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Table 5. Rate of development of complete generation, and LDT, SET, for female and male of apple stem borer Z. pyrina under
tested temperatures.

LSD at Temperature °C ~ «° 3 aJ)
1% 35 30 25 20 Gender il
9.55 76.52+8.35d 137.00+9.65 ¢ 151.7£10.3 b 235+16.11 a Female Y
9.49 8.73+£8.73 d 125.33+10.7 ¢ 136.8+9.88 b 215.15+£15.66 a Male S
Lal) Ay ) ad) dtel) @ JIoal) culil) dgay & oll) Adalaal) dgdadl) ddataall Al all e 61
LDT SET Logarithmic equation Linear equation Thermal constants

13.62 1724.13 Y =-0.043+0.015*log(X) Y =0.00058*X -0.0079 Female Sy

R’=0.902 R*=0.924
12.9 1612.91 Y =-0.045+0.016*log(X) Y =0.00062*X-0.008 Male DS

R*=0.760 R*=0.802

.0.01 Jial (s sins dic [SD Jia) cruny b gina aliay ¥ (sl Gy 2l gl Dhad) e dgliie Gojals de gl e\éj‘y\
Number followed by the same letter within the same row (between degrees) are not significantly different according to the LSD test at
P=0.01

Abstract

Ibrahim, J.A., A.M. Basher and L.H. Aslan. 2013. Impact of temperature on some biological parameters of Zeuzera
pyrina L. under laboratory conditions. Arab Journal of Plant Protection, 31(2): 105-114.

Leopard moth Zeuzera pyrina L. (Lepidoptera: Cossidae) was reared on artificial diet under five temperatures (15, 20, 25, 30 and 35
°C) in order to identify the Sum of Effective Temperatures (SET), and Lower Development Threshold (LDT), for all insect stages. Results
showed that no egg laying or pupae development at 15 °C, and showed that there was a difference in SET and LDT among the different
stages of Z. pyrina and between the sexes, as the LDT was 17.41, 9.00, 15.00 and 31.37 °C, and SET was 88.30, 1265.82, 370.73 and 581.40
degree-day for eggs and larvae and pupae of males and females, respectively. As for the pupae the values showed differences between male
and female for the three subsequent stages of development (pre-pupa, pupae, coloration), SET was 56, 192, 87.72 and 160.83, 454.454,
153.84 degree-day for the three mentioned stages of males, and females, respectively. Results also indicated that there were differences of
LDT between males and females which were 18.0, 15.2 and 15.65 °C, and 16.0, 10.9 and 6.06 °C for the two sexes, respectively. Whereas
the SET for insect adults was 31.62 and 12.90 °C and LDT was 1724.13 and 1612.91 for males and females, respectively.

Keyword: Zeuzera pyrina, Lower Development Threshold (LDT), stages, artificial diet.
Corresponding author:  Jounar Aziz Ibrahim, Lattakia Center for Mass Rearing of Natural Enemies, Directorate Agriculture, Syria,
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