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Figure 1. Seasonal population density of male Tuta absoluta
caught by sex pheromone trap in plastic house in Tartous
during first season (2020).
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Figure 2: Seasonal population density of male Tuta absoluta
caught by sex pheromone trap in plastic house in Tartous
during the second season (2021).

30-25) 5,Saall 595all DA capal Al Al ciia
P 5-diall culia 3gng lygas paes dailan 8 (Junlf ol
dag iSal) Jgpall & allaall/s)sid) Joamne e 2010 assse
gorndl) (N oails ¢ smiggfhis sed) @bl gend) e J5Y) T
o) a S Jaall Ty ¢anlid 5 a53ay  salgyf 55a (e allA)
cosdanelfl o BN g ol N iy ¢ salgyf jea el G
.(Ibrahim et al., 2011) @gui 5 a5as

A Ry SU ol i (e 55l Plag g S
Gl ke 5sSd al il o S i & ¢ salef Jld gl
) (8 AES el i g danall Ao 8 alladallf3)sl
-(Cherif et al., 2013)

A AW aan ve Al dubl) b el
Bhall Clag bausie ae pllelall/sysnll Ghl Bilal duc gl
cprse S (g laniVls Jali V) Jalaa Gilong duc gaus) dgha Vg
Aoshl e Gl gl laugie aa (gsine Gulad bila)) s
o3 @ilsty (1 Jsaa) gpine Ly Lula) Bl IS8 Ll
on bl G (2014) Ata & Megahed 4] il Lo ae il
Lghally Shadl da)al casll Jassgiall ¢ casall (saall) Aatlial) Jalsal)
o V) egsine e A5 Llas) IS Bl aats (Aresd) Appasl
il s Luladly Lgina OIS Cun caagdl Ball das Javsia Alls
&)l (2010) Lacordaire & Feuvrier oS3 L e load zilull 228
LALaPU Jalsall 5t T, absoluta dlaxs ol 12l



M\L)LJUBJ\);.“AAJJLMJ.\A}@}AJQ\Bm‘%\yudw\ég\#w\/ajjmﬂ\é\)}iﬁ)ﬁ\;)}iddd& u:\.\aﬁM\ 1 dJ"%

202152020 s 50 IS e o)

Table 1. Simple correlation and regression coefficients between males of T. absoluta caught in pheromone trap and averages of

temperature and relative humidity, during 2020 and 2021 seasons.
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R2 P-value F B r Season aasall  Factor Jaladl

0.4 0.002* 13.09 8.96 0.63  Firstseason 2020 Js¥) s sal (°) 31l dass i
0.60 0.0001* 27.23 10.57 0.78  Second season 2021 &l aus<ll  Mean temperature (°C)

0.1 0.16 2.09 3.62 0.31  Firstseason 2020 JsY! ax sall (%) Asbl A Jass s
0.024 0.49 0.5 2.52 0.16  Second season 2021 4l aus<ll  Mean relative humidity (%)

* = Significant difference at P=0.05
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Figure 3. Curve of cumulative T. absoluta caught with
pheromone trap and its relationship with accumulated
degree-days, during the first season (2020).
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Figure 4. Curve of cumulative T. absoluta caught with
pheromone trap and its relationship with accumulated
degree-days, during the second season (2021).
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Table 2. Cumulative degree-day (DD) needed for each generation of T. absoluta and the most important life phenomena, under

plastic house conditions, Tartous, during 2020 and 2021 seasons.
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Generation biofix

(psz-4a ) ) Al as)

Cumulative DD

Sig df  Chi-Square 2021 2020 Phenomenon ALl 2021 2020
025 1 1.35 G1 JsY G1JsY I daall €0 yselaeny 27232 266.85
554.52 516.95 beginning of male emergence of 1% generation
sl dameysS3 Dlaxiz g, 304.25 280.21
Peak adult emergence
0.48 1 0.51 G2 Sl G2 Bull S dall eny 690.45 648.2
533.06 510.24 First emergence of 2" generation adults
S Ja K3 damds 50 957.29 1027.19
Peak emergence of 2" generation adults
0.17 1 1.89 G3 &ddl G3 &l A Jaall ey 1218.7 1146.07
557.21 512.20 First emergence of 3" generation adults
s Jaa,sSA dlaxiz g, 1492.33 1272.9
Peak emergence of 3 generation adults
0.06 1 3.49 G4 &Il G4 & A &V daall eny 181057 1676.87
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@\) d})}SJ\ A B}J.J 1976.11 1953.62
Peak emergence of 4™ generation adults
0.08 1 3.13 G5 alall G5 =l ol Jaall ey 2311.77 2240.04
508.22 565.94 First emergence of 5™ generation adults
owld Jin 5 K3 Slasi g0 2477.9 2379.43
Peak emergence of 5™ generation adults
0.44+532.05  0.49+534.96 Mean SE skl Uasll + Jaus siall
4.94 (0.29) 6.02 (0.20) Chi-Square (P=)s\S @«
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G)ysh bl 5 e Lial) saill Aic) daa 50550 s A0 bl 5 o e Talaie ) 28 Jiall A sl 551 all il ja sl - jiie Jsaa 3 Jgda
2021 Ay g ¢ sl yla Aadlae AL gl (A (p A )3 geali g pladinly ((0°37.3 Llall Atiall 5 (108 alalakall/s ) saiall
Table 3. Suggested table to calculate DD accumulated according to the daily minimum and maximum temperatures (T. absoluta:

lower threshold 8°C, upper threshold 37.3°C, Method: Single Sine, by DegDay program), under plastic house condition, Tartous
Governorate, Syria, 2021.

Maximum Minimum temperatures °C

Temp.

°C 5 6 7 8 9 10 11 12 13 14 15 16
14 2.8 29 35 4.0 45 5.0 55 6.0 6.5 7.0 75 8.0
15 3.2 3.4 4.0 45 5.0 55 6.0 6.5 7.0 75 8.0 8.5
16 3.7 3.8 45 5.0 55 6.0 6.5 7.0 75 8.0 85 9.0
17 4.1 43 5.0 55 6.0 6.5 7.0 75 8.0 8.5 9.0 9.5
18 45 4.7 55 6.0 6.5 7.0 7.5 8.0 85 9.0 9.5 10.0
19 5.0 51 6 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5
20 5.4 5.6 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0
21 5.9 6.0 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 115
22 6.3 6.5 7.5 8.0 85 9.0 9.5 10.0 10.5 11.0 115 12.0
23 6.7 6.9 8.0 8.5 9.0 9.5 10.0 10.5 11.0 115 12.0 125
24 7.2 74 85 9.0 95 10.0 10.5 11.0 115 12.0 125 13.0
25 7.6 7.8 9.0 9.5 10.0 105 11.0 115 12.0 125 13.0 135
26 8.1 8.3 9.5 10.0 10.5 11.0 115 12.0 125 13.0 135 14.0
27 8.5 8.7 10.0 10.5 11.0 115 12.0 125 13.0 135 14.0 145
28 9.0 9.1 10.5 11.0 115 12.0 125 13.0 135 14.0 145 15.0
29 9.4 9.6 11.0 115 12.0 125 13.0 135 14.0 145 15.0 155
30 9.8 10.0 115 12.0 125 13.0 135 14.0 145 15.0 155 16.0
31 10.3 10.5 12.0 125 13.0 135 14.0 145 15.0 155 16.0 16.5
32 10.7 10.9 125 13.0 135 14.0 145 15.0 155 16.0 16.5 17.0
33 11.2 114 13.0 135 14.0 145 15.0 155 16.0 16.5 17.0 175
34 11.6 11.8 135 14.0 145 15.0 155 16.0 16.5 17.0 175 18.0
35 12.1 12.2 14 145 15.0 155 16.0 16.5 17.0 175 18.0 18.5
36 13.9 14.0 15.8 16.2 16.6 171 175 18.0 18.4 18.9 19.3 19.7
37 14.0 141 15.9 16.4 16.8 173 17.7 18.2 18.6 19.0 195 19.9
38 141 14.2 16.1 16.6 17.0 174 17.9 18.3 18.8 19.2 19.6 20.1
39 14.2 14.4 16.3 16.7 17.2 17.6 18.0 18.5 18.9 19.4 19.8 20.2
40 143 145 16.4 16.9 17.3 17.8 18.2 18.6 19.1 195 20.0 20.4
41 14.4 14.6 16.6 17.0 175 17.9 18.3 18.8 19.2 19.7 20.1 20.5
42 145 14.7 16.7 17.2 17.6 18.1 18.5 18.9 19.4 19.8 20.2 20.7
43 14.6 14.7 16.9 17.3 17.8 18.2 18.6 19.1 19.5 19.9 20.4 20.8
44 14.7 14.8 17.0 175 17.9 18.3 18.8 19.2 19.6 20.1 20.5 20.9
45 14.8 14.9 17.2 17.6 18.0 18.5 18.9 19.3 19.8 20.2 20.6 21.0
Maximum Minimum temperatures °C

Temp.

°C 17 18 19 20 21 22 23 24 25 26 27 28
14 85 9.0 9.5 10.0 10.5 11.0 115 12.0 125 13.0 135 14.0
15 9.0 9.5 10.0 10.5 11.0 115 12.0 125 13.0 135 14.0 145
16 9.5 10.0 10.5 11.0 115 12.0 125 13.0 135 14.0 145 15.0
17 10.0 10.5 11.0 115 12.0 125 13.0 135 14.0 145 15.0 155
18 10.5 11.0 115 12.0 125 13.0 135 14.0 145 15.0 155 16.0
19 11.0 115 12.0 125 13.0 135 14.0 145 15.0 155 16.0 16.5
20 115 12.0 125 13.0 135 14.0 145 15.0 155 16.0 16.5 17.0
21 12.0 125 13.0 135 14.0 14.5 15.0 155 16.0 16.5 17.0 175
22 125 13.0 135 14.0 14.5 15.0 155 16.0 16.5 17.0 175 18.0
23 13.0 135 14.0 145 15.0 155 16.0 16.5 17.0 175 18.0 18.5
24 135 14.0 145 15.0 15.5 16.0 16.5 17.0 175 18.0 18.5 19.0
25 14.0 145 15.0 155 16.0 16.5 17.0 175 18.0 18.5 19.0 19.5
26 145 15.0 155 16.0 16.5 17.0 175 18.0 18.5 19.0 19.5 20.0
27 15.0 155 16.0 16.5 17.0 175 18.0 18.5 19.0 19.5 20.0 20.5
28 155 16.0 16.5 17.0 175 18.0 18.5 19.0 19.5 20.0 205 21.0
29 16.0 16.5 17.0 175 18.0 185 19.0 195 20.0 20.5 21.0 215
30 16.5 17.0 175 18.0 18.5 19.0 195 20.0 20.5 21.0 21.5 22.0
31 17.0 175 18.0 18.5 19.0 195 20.0 20.5 21.0 21.5 22.0 22.5
32 175 18.0 18.5 19.0 19.5 20.0 20.5 21.0 215 22.0 22.5 23.0
33 18.0 18.5 19.0 19.5 20.0 20.5 21.0 21.5 22.0 22.5 23.0 235
34 18.5 19.0 19.5 20.0 20.5 21.0 21.5 22.0 22.5 23.0 235 24.0
35 19.0 19.5 20.0 20.5 21.0 21.5 22.0 22.5 23.0 235 24.0 245
36 20.2 20.6 211 215 22.0 224 22.9 23.3 23.7 24.2 24.6 25.1
37 20.4 20.8 213 217 22.1 22.6 23 235 23.9 24.3 24.8 25.2
38 20.5 21.0 214 219 22.3 227 23.2 23.6 24.0 245 24.9 254
39 20.7 21.1 21.6 22.0 224 229 233 23.7 24.2 24.6 25.0 255
40 20.8 213 217 221 22,6 23 234 239 243 247 252 25.6
41 21.0 214 218 223 22.7 231 23.6 24 244 24.8 253 25.7
42 211 215 22 224 22.8 233 23.7 241 245 249 254 25.8
43 212 217 221 225 229 234 238 242 24.6 25.0 255 259
44 21.3 21.8 22.2 22.6 23.1 235 23.9 24.3 24.7 25.1 25.5 25.9
45 21.5 21.9 22.3 22.7 23.2 23.6 24.0 24.4 24.8 25.2 25.6 26.0

(2022) 4 325 40 Alaa oy 1)) il LG5 e 304



Abstract

Faskha, S.M., R. Darwish and A. Dayoub. 2022. Prediction of Tuta absoluta (Meyrick) Generations Using Cumulative
Degree-Days Model. Arab Journal of Plant Protection, 40(4): 299-306. https://doi.org/10.22268/AJPP-40.4.299306

The seasonal changes in the population density of tomato leafminer, Tuta absoluta, and its relationship to cumulative degree-days was
studied using a sex pheromone trap in a plastic house located in Tartous Governorate, Syria during the spring season of two successive years
2020 and 2021. The results obtained showed that the male T. absoluta activity extended from late February to the end of the season in July.
The highest density for males recorded in May was 207 and 213 males/trap in both seasons, respectively. The calculation of the cumulative
degree-days showed that the insect has five generations with a thermal constant that reached in the first season: 516.95, 510.24, 512.2, 563.44,
565.94 DD for each generation, respectively, and in the second season 554.52, 533.06, 557.21, 502.55, 508.22 DD for each generation,
respectively, without significant differences between the two seasons (x2 = 6.02, p = 0.2 and x2 = 4.94, p = 0.29). However, according to the
model followed, a simplified table was proposed to calculate the cumulative degree-day instead of using mathematical models, based only on
the daily maximum and minimum temperatures.
Keywords: Tuta absoluta, degree-days, generations, Tartous, Syria.
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