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... Nesidiocoris tenuis cpw 5,5 \Sui Cud,b g dls po — o (o 90 (S5 Joua 1], 502 g (5,8L YA

s ode 5 wes 4l Sasal, 2009 & 2012)
B e S Sesg a5 55 S dacSIbtin
Ss w—i‘ slag,Y (Riudavets & Castane, 1998)
s\ —sy5 s Liriomyza  trifolii  (Agromyzidae)
5o 345" 5 (Nucifora & Calaberta, 1986) S5 4> S
ol J._f = Cucurbita pepo L. (Cucurbitacae)
505 (5 3Ke 56 slaaS” (Arzone ef al., 1990) ol
) sades 3550 55 OIS sl ad sl o sla g,y
(Vacante & Benuzzi 2002; 45,8 s 5,5 5,5
Calvo & Urbaneja 2003; Sanchez et al., 2003;

ol u:)Uf .Urbaneja et al., 2005; Sanchez, 2008)
355 SUj i o oSS a3 TG ol S ol
(Urbanecha et al., & Gal_f b,,o el V"lj) S5
LS e 5,05 olS  dis 1 s oS o> Slasds 52005)
(Arno et al., 2006 & 2010; L5b ed s e Ol
Calvo et al., 2012)

Pl Jol S uan s 5 S (S5 s
5 55 palr o 5 5 03 5 Ciner (S5 Dlallas
deas o Cawdts |y Cimaz &G (6537015 5 Sleonts; clas
5 OUT o e 53 Sl e Cmer ) Lo el
u_wuu‘._@ﬁ@ﬁ,\_{.x_:aﬂdu‘\_;;;\c_»u,
(Chi & Yang, 2003; Farhadi et al, 2011; 45l
L 57505 S 455 Jsds Rounagh & Samih, 2014)
plad S 5 rwpn 33151 (a8 Gleodis 038 Lo
03,5 3,5 3T 8 0 0Laj b 0T s slaslas
Jador p s o 295 53 (Carey, 1993) 555 oo sl
Y sene (Birch, 1948) o (sois 5537305 S 455
SUREROT Y SURERFIRN S
Jador slaesls Jdod 5 4 o 55 oliil g a0 e
ST (oo il Sy prite 55 o Sl (slagreal SL;
oy o kia (Chi, 1988; Chi & Yang, 2003) 5
ol el 35 o o= s i 55 (S ) J g
Ao b 1 Y

3155l E LS oo o w6 e

(Garman, et al., 2002; Bi & LSl e 9 e

Toscano, 2007; Karatolos et al., 2010 & 2012;
Cmattl cdlies ) & 4> o5 L Ovacarenko et al., 2014)

S5 JAS 93 b S8 o sast e b Oliats
g o )&&T):..':.:J. o o
el 458 AN 1t s1ols Miridae ol il
3035 Sl pselS eal bt nl Ol e Al e 005,
Gl 588 Ll psoitam y LOT 51 o 1 i |
dil o B8 6 o e dms el s (L]
Nesidiocoris tenuis (Reuter) - (Wheeler, 2001)
sl e Jol g G,y 428" e s (Hemiptera: Miridae)
S b Sl (5 Jam b 4T 03 aila sl
(Wheeler & culodi |ie Olgar L& plo 4 b
WOMS slaotwl 31 0l ol 3 o -t ol Henry, 1992)
(Linnavuori 2007) el el iy 8 Ol 5 sl g
o il 515 olE 5By 5500 3 gla S s L
(El-Dessouki et al., 1976; Raman & Sanjayan,
o, L sladle 55 1984; Vacante & Grazia, 1994)
el 4B 8 S a5 3 i e ol 65 S
23 Sledbl Torreno & Magallona (1994) Js Ol se 4
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=) Sosle ol o5 s Loy s led 5 5 &S
(K pam ) (ALE e o5y 51 5 (A3 55 5
5Ol glos 28 s (b (ghyls 0t ol il
S5 s J ST slaanl , B 55 (6)las o) 5o
Sl e BT J 287 (sl (augmentative) |53
LaeSIbth (55 i plad 5 o o
(Kajita, 1978; Goula & Alomar, 1994; Malausa &
(Calvo et S pax S ay s Torthin-Caudal, 1996)
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5 bl Ll 50, F-F i i OT L oIS (5 )LT
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Q__;ta.?éﬁjtj_ﬁbd‘ﬁ.d_ﬁa:\:&))};ou

i i 3 S1l3 SALE ¢ arks
(Price et al., 1980) a2l Olu—i> 53,
& Sl 5 pn S S i olS (S5 e S

(Shishehbor & Brennan, 1995; Madadi et al., 2007,
Voigt et al., 2007; Gholami Moghaddam et al.,
came b e 3l ye A5l 0T glandgw la S35 52013)
Ll 5 o (Sarraf  Moayeri et al., 2006) La g 5 dg
(oSl slol 1l ey 3B L s O o
(Van Laerhoven et al., el_f G sl Oy Ods
(Gholami _ab Oleciis 6 § gt S yids 52006)
Iy 0T smn ) sla S 5 s Moghaddam et al., 2013)
Oljee QLS s o S 2T s 1,8 B s
D5 o3l s 5 555 1 ST D) g 4 e Dok
(Price et al., )zl as Job ¢ Slesds s ,5T5l;
df“bf"‘u 4 1980; Kasaei- Faradonbeh er al., 2015)
O e o8 b oo ) 550l E (Barkhordar ef al., 2013)
@S 5 (Saals ol S LS 5 LS Osls i L
a3l F S o b eds s 1 0T

R ey P NS S N PRES PR 1

oslial 3550 (6305 G 8 e sla el o 5
(Yu et al., 2005; Atlihan & Chi, 2008; <~ wjf B

Kavousi et al., 2009; Schneider et al., 2009;

Farhadi er al., 2011, Rounagh & Samih, 2014;
@l_:ﬁ =5 =L sl Sarraf Moayeri et al., 2014)
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S1Perdikis (2002) ps, bl ot 5 5,180
V-5 gLl ) sl &S5 aLS (SLal s S pluS
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S 4l ) S goas g b 031> 5 0 8 (59,5 3 s HEY
3d:)u_;zouuuf‘.sg>u&:,°uu”s6w
Sl a1y 055 slag s o pde opl oS LT Sl o
S ol o e 0T 535 il 5,108 s 4l
o A OLSGl il e s by o5, S 51 L
Sanchez et al., 2009; Molla, et al., 2014; Rozenberg )
Jsl o ey b 0o b sl 1 (et al., 2015
o5 Ve Sl edaT Cowsa) i 55 Ol s (55106
(Hansen ef al., J_i ausl>es olis wsld& r}u sldss (ad o
Gion 5 0 0La3 U Jras ol 1999; Perdikis, 2002)
a3 YOEY (gl 53 (aslajT . b aslsl esle 5 5 sl
VPS030 $0593 5 deo 3 FOEN+ (o S sb ) ¢ s
s el (SOb sl A g sy, Cela

553805 S o o SN K 2 6 S &
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VO D YO S Sy 88 o7y B dl o Loy 5
e e P AL AR
sl 5 ol S S 55 e S0,
Colw YF 1 g 33 8 (a0 d® O jan .l 0313 13 WOT
Ls o e L § 5 a4 313 5 acnlus
o cosla sl (6 8 & 5 03,8 jaita )
3 s 6810 5 by i (g0 ke sl Oles (55,80
5 a il e iR F I boT Gails) (Sks
(Farhadi et al., 2011, Rounagh & u\_&}_...fo.al_ﬁ)
Samih, 2014)
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A esls J"));’,
SF IS S 9 (F W) Javr sl
S O 05 8 &S 03,557 Cewss sl
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Shls SL 8 5 Sl lalwid jo il giul o LL
Lodd ol g Jliod Caad )3 5150 (S 3¢5 Slaaam 5o
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J‘ﬂ‘fj" )‘ oslaul Lv Lh)‘b}u 9 u@w (Chl, 2015)

NV ) SigmaPlot 12.0 (Systat software Inc.)
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De Puysseleyr et al., sSanchez et al., (2009) .5, )l 3
YO (sloes 551y 0o ol i (Soy33 J b (2013)
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Hughes e 5,15 Cbllas ol Guios puli b 457 L5 S
33y b ol i LBy (o33 Jyb 55 al.,(2009)
S VFEN 0555 G5 e s (a2 53 YO sles
Bl o el 51 D plite Ol 45T Uis 75557
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5(CL: 0.47 & 6.67) ,Ls 55 alie S | K pan S
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gk 3 e s JS ks Sles 5 0l Gl L
3 5lad 33 4 S G e sl b Ol >
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35 ety 4 ods IS (gamnb sluw 5Kl (cy)
RIS T g FF U e 5 X o o oK
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Table 1. Developmental time of different stages of Nesidiocoris tenuis fed upon the nymph of the greenhouse

whitefly, Trialeurodes vaporariorum on three different host plants (n: number of individuals).

Developmental time (day) Eggplant Cucumber Tomato

n Mean SE n Mean SE n Mean SE
Egg 65 8.26"  0.08 65 829" 0.11 67 8.12% 0.1
1" instar 60 2.53*  0.07 59 2.53*  0.07 64 2.62° 0.06
2" instar 58 438 0.08 53 374> 0.09 61  3.69°  0.07
3" instar 55 295 0.1 51 2.67 0.1 60 277" 0.06
4™ instar 52 2.88"  0.11 50 2,72 0.1 59 2.54* 0.07
5" instar 50 3.08"  0.09 49 2.96" 0.08 58 2.69° 0.07
Total pre-adult 50 23.94* 0.12 49 22.94° 0.27 58 22.43>  0.21
Adult male 25 26.16° 1.91 24 28.92* 1.46 28 29.25% 1.43
Adult female 25 21.2°  0.49 25 25° 0.24 30 24.2° 0.78

Means followed by the same letters in each row are not significantly different. The SEs were estimated using 100,000
bootstraps and compared by paired bootstrap test (comparison of 95% CI).

ooy s 3| audis 43 Nesidiocoris tenuis 8 S oy AL sl el 5 sls el 5 S5 o5 Jsb-Y Jsd>

(513 3105 1) Cliben Ol jpo ol 4 (g, Trialeurodes vaporariorum 58 ¢Sl

Table 2. Adult longevity and reproductive parameters of Nesidiocoris tenuis fed upon the nymphs of the

greenhouse whitefly Trialeurodes vaporariorum on three different host plants (n: number of individuals).

Eggplant Cucumber Tomato

Parameters n Mean SE n  Mean SE n Mean SE
Adult longevity (day) 70 37.93* 1.99 70 38.47% 2.16 70 4271 1.82
Adult female longevity (day) 25 45.08" 048 25 4796 0.5 30 46.83" 0.9
Adult male longevity (day) 25 50.16* 1.89 24 51.83" 147 28  51.46" 1.33
Fecundity (egg/female) 25 8436 3.17 25 11444* 232 30 122.73" 492
Adult preoviposition period (day) 25 392" 0.18 25 4.04"° 0.12 30 3.87°  0.11
Total preoviposition period (day) 25 278" 024 25 27° 0.48 30 265" 031
Oviposition period (day) 25 1432 04 25 1748 0.34 30 16.57°  0.68

Means followed by the same letters in each row are not significantly different. The SEs were estimated using 100,000
bootstraps and compared by paired bootstrap test (comparison of 95% CI).
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Table 3. Immature stage mortality and pre-adult
survival rates of Nesidiocoris tenuis fed upon the

nymphs of the greenhouse whitefly Trialeurodes

vaporariorum on three different host plants.

Mortality (%)

Stage Eggplant  Cucumber Tomato
Egg 7.1 7.14 43
1* instar 7.1 8.57 4.3
2" instar 2.8 8.57 43
3" instar 4.2 2.86 14
4™ instar 4.2 1.43 14
5" instar 2.8 1.43 14
Total 28.2° 30° 17.1°
Pre-adult

; 0.714 £0.054> 0.7+ 0.057° 0.829+0.48°
survival rate

Means followed by the same letters in each row are not
significantly different. The SEs were estimated using
100,000 bootstraps and compared by paired bootstrap test
(comparison of 95% CI).
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Table 4. Population growth parameters (Mean+SE)
of Nesidiocoris tenuis fed upon the nymphs of the

greenhouse whitefly Trialeurodes vaporariorum on
three different host plants (n=70).

Parameters Eggplant Cucumber  Tomato
Mean SE Mear SE Mean SE
r 0.102° 0.0052 0.11™ 0.0054 0.11* 0.0046
A 1.107° 0.006 1.11™ 0.006 1.122* 0.005
Ry 30.13° 4.94  40.87" 6.6 52.6° 753
T 335" 0.246 335" 049  34.0° 0.468

Means followed by the same letters in each row are not
significantly different. The SEs were estimated using
100,000 bootstraps and compared by paired bootstrap test
(comparison of 95% CI).
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Table 5. Mean number (+SE) of nymphs of the greenhouse whitefly, Trialeurodes vaporariorum eaten by

different stage/sex of Nesidiocoris tenuis on three different host plants. Cy, net predation rate, Q,, transformation

rate from prey population to predator offspring.

Stace Eggplant Cucumber Tomato

& Mean SE Mean SE Mean SE
1* instar 14.34 0.73 27.2 1.15 29.71 1.11
2™ instar 52.21 2.96 82.69 3.6 93.82 3.32
3" instar 65.92 3.65 81.75 3.29 90.12 3.62
4™ instar 105.9 9.57 92.66 4.1 111.03 5.94
5" instar 130.86 7.78 130.98 5.52 155 8.49
Adult female 1690.64 48.93 1825.72 46.27 2401 38.6
Adult male 781.8 52.32 1026 37.41 927.21 30.99
C, 1163.27° 105.81  1337.17° 114.27 1803.59° 135.9
0, 38.61° 4.41 32.72% 3.97 34.29* 3.12

Means followed by the same letters in each row are not significantly different. The SEs were estimated using 100,000
bootstraps and compared by paired bootstrap test (comparison of 95% CI).
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Table 6. Stage-specific net consumption rate, daily mean consumption rate and weighting coefficient of different

stage/sex of Nesidiocoris tenuis in feeding on the greenhouse whitefly, Trialeurodes vaporariorum on three

different host plants.

Parameters ,1St .2nd ‘3rd ,4th ,Sth Female Male
nstar nstar nstar nstar nstar

-~ ~ Egeplant 12.06 468  49.76 78.11 93.61 603.8 279.13

Stage-Specific Net Consumption cjeimber 2286 5434 6631 7421 10151 6559 361.99

Rate Tomato 2677 81.84  77.24 92.6 128.43 1014.7 382

Eggplant  5.62 13.29 22.7 36.74 4249 7428  30.72
Cucumber 10.19  18.47 3034 3792 48.01 7347 37.05
Tomato 10.90 21.3 32.18 43.8 59.14  99.23  32.65

Eggplant 0.076  0.179 0306  0.495 0.572 1 0.414
Cucumber 0.139  0.251 0413  0.516  0.653 1 0.504
Tomato 0.110 0215 0.324 0442  0.596 1 0.329

Daily Mean Consumption Rate

Weighting Coefficient
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Fig. 1. Age-stage survival rate (s,;) of Nesidiocoris tenuis in feeding on Trialeurodes vaporariorum nymphs on

three different host plants.
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Fig. 2. Age- specific survival rate (I,), age- stage specific fecundity (f,), age- specific fecundity (m,) and age-
specific maternity (lyn,) of Nesidiocoris tenuis in feeding on Trialeurodes vaporariorum nymphs on three

different host plants.
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Fig. 3. The reproductive value (v,j) of Nesidiocoris tenuis in feeding on Trialeurodes vaporariorum nymphs on

three different host plants.
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Fig. 4. Age-specific survival rate (I,), age-specific predation rate (k,) and age-specific net predation rate (/,k,) of
Nesidiocoris tenuis in feeding on Trialeurodes vaporariorum nymphs on three different host plants.
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Fig. 5. Age-stage predation rate (c,;) of different life stages of Nesidiocoris tenuis in feeding on Trialeurodes

vaporariorum nymphs on three different host plants.
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Abstract

The predatory bug Nesidiocoris tenuis Reuter is one of the important natural enemies of the greenhouse
whitefly, Trialeurodes vaporariorum Westwood. In this research, age-stage two-sex life table and predation rate
of this predator by feeding on 2™ instar nymphs of T. vaporariorum were studied at 25+2 °C, 65+10% RH and a
photoperiod of 16:8 h (L:D) on eggplant, cuacumber and tomato plants. The means and SEs were estimated using
100,000 Bootstrap replications. Pre-adult developmental time of the predator on eggplant, cucumber and tomato
were 23.94+0.12, 22.9440.27 and 22.43+0.21days; female longevity were 21.2+0.49, 25+0.24 and 24.2+0.78
days, male longevity were 26.16+1.91, 28.92+1.46 and 29.25+1.43 days, and fecundity of the predator were
estimated to be 84.36+3.17, 114.44+2.32 and 122.73+4.92 eggs, respectively. The intrinsic rate of increase ()
and net reproduction rate (R,) of the predator were 0.102+0.0052, 0.111+0.0054 and 0.117+0.0046 (d'l), and
30.13+4.94, 40.87+6.6 and 52.6£7.53 (eggs), respectively. The highest net predation rate (Cy) of the predator
was obtained on tomato (1803.59+135.9 whitefly nymphs/ predator) which was significantly higher than those
estimated on two other host plants (1337.17+114.27 on cucumber and 1163.27£105.81 on eggplant). Difference
in transformation rate from prey population to predator offspring (Q,) were not significant between three host
plants and were estimated to be 34.2943.12, 32.72+3.97 and 38.61+4.41 for tomato, cucumber and eggplant,
respectively. Overall, in the current study, compared with two other host plants, tomato was more appropriate
plant for developing and predatory activity of this predator.

Keywords: age-stage two-sex life table, biological control, greenhouse whitefly, Nesidiocoris tenuis, predation rate
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