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Table 1. Developmental time (days) (Mean+SE) of different life stages of Tuta absoluta on tomato plants at three constant

temperatures (10, 20 and 30°C) and 65+5% relative humidity under long daylight duration (16L:8D) and asexual reproduction.
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Figure 1. The survival rate (Sy) of different stages of Tuta absoluta at three constant temperatures (10, 20 and 30°C).

Sl el Alla b Aalia B cilags die (My) dugeadl)
Al Al b 5plall dusnd A Bl Cilags 55k Gl (e 0
0720 s die Ly 12,98 digeadll dad el il Cus (o<
GLY) g (2 dsan) 0730 Bha die diay 2.19 ded il
132 ¢Sy (0 520 Bl die duada e Loagy daild) e
Caparros Megido et al. =3 xa (385 Y 1389 ¢ ubly ol ()
Ladd) e a0 (2012)

By 1)sS5 aws SY) e a3l (Parthenogenetic eggs)
(fmn 23) Alles] digead ol (W20 Ba N il
sl () JuaY) saally (R 13) Beas Lpead il
Aay 701 JaWl delaall (Parthenogenetic eggs) ¢ swasal)

Cpdl)

goasall Landl (L) MaaYl asally Ay 2 duays Aupead

139 Arab J. PI. Prot. Vol. 39, No. 2 (2021)

Total Zdlea¥! jeall Jsh 520) Aslaal) ggene Jan) i
5aa Jobal il Cus ghall @ilays e 5uS daa (Longevity
Bha die ag 204 iy (w20 s die ag 5053 dillea)
(1 Jsas) %30

00 30 asll & 020 Bl die AW A Alsye iy
gas JLSY Lagy 36 Y1 canlinl (6 66 asll 3 agiily Lyec
16 asl & 30 Bha e AW Y1 Alaye Sy cps G
JSY (Lags 19) ol 5l canlial Y1 o (4 (35 sl b gl
(1<) agas

islag s 61.35 (A jae Jok) AN dsba cliag
el i€y (s 20 Byl die a5 58.19 (AW see Jsk) S
Jshy a5 30.81 ANV AW yee il Cus plall da 0 ) pe
(1 ds2a) ° 30 Bl die a5 29.29 AU SN e



18y ccuada e an ko ol OS] (710 Bha S Byl
s p2e 8 (1996) Bentancourt et al. 4] JLal L ae Gils
I5,La1 cpall (2013) Cuthbertson et al. as s Vs ¢ and) LY
o sl ael (A s gl JLS) b slad das )
o oalisi) L Jsaags «°10 Bl e Gl e Jpeasl)
Aoy il CDER) dgag Al Hhall cla vie bl @bl
auii gl e ddidall clelaall of ) sdlal) dsbs 8 3l
(Lee & Elliott, 1998 ¢«Gomi et al., 2003) 4akiaa ok <l jiiga
S o) chaniall ASLeally Lsinll sl o (o8 g paall clelealld
e dsanl)) Lo Jpuanll & Al Bilad) Jlal sie Lyl o2
NgF 5 ) elnl) diesis coplaall eal) J8 (Ll 4 ADL
hiall ¢35 ¢(Lagha s selal) 858) duyidall g Hhally e LE)
By Gl @l B aea S5 o (Sa Ay aadiedl sl
gsil Kar ail (2014) Gharekhani & Salek-Ebrahimi il

AR aang bl Bae B 5 of ardial) Sl Cial)

e paiay WY SIS Jaee o @l diay 92 JelSIL deleall
Bhall das sl

Parthenogenetic ) cuasall je Gaull puas GLY) @y
57 Lo gia (ye B daill 0205 35 sl 4 (°20 B v (eggs
(My) Ligeadl 8538 il (2 Js3n) (2 36.86) AlSH () g
Ui zhisg il Y Alaye Aladipe dedll s3as 59 sl b
s Y1 a2 J<8) Lo 59735 Jeall (o Lipeasl
Ao 8 dadll 0385 21 agall (8 °30 Blys die Cuadall je aull
dsa) (ps224.21) 3l il 5e Gl puag 858 Jaigia (1
Ay Aasipe daill 0305 32 sl (8 (My) Lageadll 5138 gl (2
J<5) Lag 32721 jeall (G Ligeadl) (3t gl A2l 1Y)
2

Bha e Lagy 44 yeall 3.555 Lijee Ligad el caaly
0.523 dujee digead el il 28 (30 8a xie Wl (1220
Al 710 Bl die Gl G a Ay gy 26 el
L0020 culS (G FIS Al 8 Gl gl Bl lall Aoy

Bhall cilay IS aie W) jela s layelas salal) bS]

. 8
R — »;\ e |(X) == (x) I{(x)*m(x) 20°C 20 .
e, ;
0.8 \\
5
x 06 \"x 5 g
\ ;
0.4 3
< 2
0.2 ﬁ\
¢ A 1
. S S N OO B
0 10 20 30 40 50 60 70
1, N I(x) == m(x) 1(x)*m(x) 30°C 030 7
0.8 6
c ‘\‘- 2
0.6 By, VMG OR. 1 x
~ 4 g
= 0.4 \\\\ 3
)
0.2
\\ 1
0 > . 0
0 5 10 15 20 25 30 35 40

Age (day) (psdll) el

(0° 30 520) 445 5,5 Cla )2 xie (Tuta absoluta) abbelall/s 5 sxidl G315l 3 8la (L)*(my) iS55 «(my) dsead 5 o(ly) &l 2 JS&

S sl Alls g

Figure 2. The age-related survival rate (lx), fecundity (my), reproduction (my)*(lx), oviposition period and number of eggs of
unmated females of Tuta absoluta at constant temperatures (20 and 30°C) in asexual reproduction (parthenogenesis).

(2021) 2 230 (39 Ao oy al) il LBy ddaa 140



die eLLq.H\/'é)JA.'\,\J\ ity e sh all (Tuta absoluta) ela\.a.u\/'é)}i\,d\ é\);i 3 dlal (Gu\.)ﬂ\ Uaslig dm) gl el Gl yasall 2 Jga

(S IS Alla 3 (@DUace san) Aelis 8:16 belual 3538 5 /565 dpmaill 4 gk jl1 5 (2030 5 20) A 5,1 all il
Table 2. Biological parameters (Mean+SE) of Tuta absoluta on tomato plants at constant temperatures (20 and 30°C) and 65+5%
relative humidity under long daylight (16 hr L: 8 hr D) in asexual reproduction (parthenogenesis).
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Figure 3. The insect stage life expectancy (ey) of Tuta absoluta at constant temperatures (10, 20 and 30°C) in asexual

reproduction (parthenogenesis).
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reproduction (parthenogenesis).
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Abstract
Abo Kaf, N., R. Youssef and R. Aboud. 2021. Effect of Constant Temperatures on Biological Parameters of Tuta absoluta
(Meyrick, 1917) on Tomato Plants in Case of Asexual Reproduction (Parthenogenesis). Arab Journal of Plant Protection,
39(2): 135-145.

Tomato leafminer Tuta absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae) is a key devastating pest worldwide, it has the capacity to
develop on a wide range of Solanaceous plants but tomato (Solanum lycopersicum L.) is considered to be its preferred host. This study was
carried out at the Agricultural Scientific Research Centre in Latakia in 2019 to estimate biological parameters of T. absoluta and evaluate the
effect of temperature in its development, longevity, reproduction in parthenogenesis. The experiments were carried out at constant temperatures
(10, 20, 30° C), 60-65% RH, and photoperiod (16L: 8D). Biological parameters were analyzed according to the theory of age-stage two-sex
life table by using the computer program TWO-SEX MSchart. The highest value of intrinsic rate of increase (r), the final increase rate (1), and
net reproductive rate (Ro) were 0.0439+0.0028 females/female/day, 1.0449+0.0029, and 7.01+0.8705 females/female/generation, respectively,
at 20°C. The lowest value of net reproductive rate (Ro) was 0.92+0.1250 females/female/generation at 30°C. Generation time (T) was the
longest (44.3+0.203 days) at 20°C and decreased to 26.38+1.156 days at 30°C. T. absoluta completed its development at all these temperatures.
The results obtained showed that the effect of temperature on the insect development from egg to adult decreased with increased temperature.
The shortest development period on egg, larva and pupa development was 3.95+0.149, 11.975+0.075 and 4.95+0.086 days, respectively, at
30°C. This means that the development time from egg to adult was shorter (20.8+1.151 days) at 30°C as compared to 34.51+0.127 days at
20°C, and longest at 10°C (125.4+1.211 days). The female longevity was longer (61.35+0.25 days) at 20°C. The highest rate of fecundity was
12.98+1.072 eggs/unmated female, and the lowest was 2.19+0.152 eggs/unmated female at 30°C. Moreover, the unmated females kept at 10°C
did not lay eggs, and unfertilized eggs (asexually produced eggs) laid by unmated females at 20 or 30°C did not hatch. The adult pre-oviposition
period (APOP) of unmated females was 2.57+0.1368 days at 20°C and 4.31+0.2629 days at 30°C, whereas the total APOP of females was

36.86+0.1844 days at 20°C and 24.21+0.3039 days at 30°C.

Keywords: Tomato leaf miner, Life tables, asexual reproduction, Parthenogenesis, Syria.
Affiliation of authors:  Nabil Abo Kaf!, Rawa Youssefl? and R. Aboud?. (1) Plant Protection Department, Faculty of Agriculture,
Tishreen University, Lattakia, Syria, Email: nabil.abokaf@tishreen.edu.sy; (2) Agricultural Scientific Research

Center, Lattakia, Syria.
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