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502 Biological characteristics of the Euseius scutalis...
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WL ol gy 5148 Cul opl Jus o de (gl (o9 03,5 (g9 E. scutalis &5 oygy Cle 28l (e (29 0L 03,5 il i b Jud g e
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Lgye slooals ol o (65 alo o = s guic> 9 (S5 Jodo gy (slion p (S5 Jgio (sladominl b g o3lo lig, (5)91dl5 5 g blodp0 Eoby al s
ol Bl s apolxe (5 la s 00,8 5l 4,55 L o Chi (1988) 5 Chi & Liu (1985) yssy 4 cabisro sl Jud 53,5155 aiS 00le g 5 (yui> 93 o &

il 25 0)lge Joldb (S35 Jgiz po
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{b) s o35 Slooksy Fp dile else ¢ S5 Jgdo sladomiwlyd 5 Lol mle 4938l sy ol 5o (Efron & Tibshirani, 1993; Wei eral, 2020)
A dpslore lB1un 03lo 5 5 iz 93 58 g ) Sl ded (gl (£) (st Ao yo 5 (o 0329 5595k 9 (11) o 0329 S0k

N1kY)

(Y Jota) ol i (I8 ole g 03,5 (g9, S iygp calisee (gl Jus b j3 1) (6 bz SN E. scutalis odlo S Eoby 5 i Ay 080 JS Jobo
Vo s 3 g edle &S gl Sl g Ay 0y93 JS sk (s Ysbo A8 i (jg) YAN) Y s g3 e3le 487 gl 51 iy A 0y93 JS sk (1 elsS
U5 b ) Jpis) €l 3ymy T 5 e (sl 5 ode &5 gt 5] g 3 09 S b ot (613 inm S ol b 3 (3 FIFA)
00 0B () Jgia) o (i (IS ey 03,5 g9y 45T (hygn lisme slades (e 3 1) (5l gime ST E. scutalis y &S gghy | i A5 0)9
Slades ) 5 &S Eol Jl iy 485 093 JS Jobo (3 ()1 (dme SIS (o (I b €8 (59) ONF) N Juus )3 5 &8 Eols 1 g 45 0)93 [ Jobo

A5 5 (53 OIMA) V- i 5 5 53455 e i 0y 29 S g oo sVab () Jpi) €l gy TV 5V )

(Y JS) cusls E. scuralis &5 g5k 5l i gy Jolpe peo 9 Sy lime 0 (gyld xe 3l S8 ey 035 (g9, E. scuralis &5 Sxojlyy o9y
V s 3 ol e g (Choigigs g chaiginn )Y o35 by o0 59) (10)3FY/ Q) Ve s )3 gl 5l Gy s34y Sl o 9 Spo pliee sy
oy E scutalis oxlo &5 & 1,5 byem (V JS5) Cedls Esly 51 Lty sihy lpe 15 1y lals pgd agy (WIA) YA s b sanlie (Y/Y) Y+ g (F/Y)
IRV Y 53 iS5 51 I3 0199 g 05 55 Y Jpi) cudls (APOP) (il 135055 | i 350 b 2 > s 51 G e o35
SNSeSS 5  0)93 Jobo (a5 (gime ST (Sl cl b oad (39 YIVA) Vo s )3 58 ()15 5 L8 0)93 Jsbo oy 5V sk i <3 (39,
MR35 1 8 0)95 JS Jobo 2 61> (ine 51 SIS e 03,5 (55, B scutalls o3lo 5 S )3 (hygn (Y Jgin) 2 edabie Y3 5V sl Jus
2 55 S50 5 U 0139 S g (08 g 15 €8 (5 OITY) | 53 (5335 51 1 oy S g 25 8655 Y Jy2) cadls (TPOP)
M) (Y i) 5 otnlite ¥ g Ve (sl i 55 (6 )iKass 5 U 0193 IS s o el caino M) Jlo ol b ok i (59) ASY) Vo Jus
Jsb Yok (¥ Joaz) A0 eaalin (IS oy 035 (55) liste slafos )3 4l S5 E. scutalis odlo &5 (5)135e55 )93 Jsb 5> (551 sxe
Job oy y50lieS i sdalie Yo o) (gla Jud 50 (6)1iKa50 )90 Jobo (615 (dimo BB b ] b b odmlivo (5o WW/FY) V s 53 (6,liK050 090
Y Jodo) sis sanlie Y'Y g Ve sl Jus 50 (6)l3Ke50 090 Jsbo 6yl (simo MBS ¢ Jlo ] b .ad odalie (5o, O/VY) ¥V Juus pd (6)liKa50 090
sor Jsb o Vob (¥ Jsin) 15 sdalie IS by 03,8 (gq) cilio (gla s 5 48l b yep B scutalis odlo &5 joe Job 15 (g5 sine M
o s 5 oBsS it sanliie Yo 5} (sl fus 55 o3l &S ae Jgb oyt (61 Laino 5]l ) b 05 ot (5o, YAIYE) Yo s 5 ool 48
(¥ Jsis) 05 0snliio ¥ 5 Ve (sl Jus 5 o3l &5 ae Jgb cym (61 Laino L3]I ol 05 edmliio (j, V1/A0) ¥ i )3 3L atS

5w B SS loJus 0 5 ooy 03,5 5l 445 b Euseius scutalis y 5 03l &S goby 5| Giny (605 ilise Jolye 0)9 Jobo (£SE) (ke =Y Jgda
<

Table 1. The mean (+SE) duration of different preadult developmental stages of female and male Euseius scutalis mites fed on golden
shower tree pollen across generations one to thirty-one.

Generation 1 Generation 10 Generation 20 Generation 31
Female
Egg 1.87 £ 0.07 ab 1.78 + 0.07 b 1.92+3.13a 1.65+0.10b
Larva 0.96 £ 0.03 b 1.20 £+ 0.08 a 1.02 £ 0.04b 1.18 £ 0.14 ab
Protonymph 1.00 £ 0.05 b 1.70 £+ 0.10 a 1.12 £ 0.06 b 1.53+0.14a
Deutonymph 1.09 + 0.06 b 1.80+0.18 a 1.18 + 0.06 b 1.70 £0.17 a
Total preadult 491+0.14c 6.48+0.25a 5.24+0.08 b 6.05+0.28 a
Male
Egg 2.00 + 0.00 a 1.85+0.13 ab 2.04 +0.08 a 1.67+£0.13 b
Larva 1.00 + 0.00 a 0.92 + 0.08 ab 0.73 £0.08 b 0.83 +0.09 ab
Protonymph 1.09 £ 0.07 b 1.54£0.16a 1.14 £ 0.13 ab 1.38 £ 0.15 ab
Deutonymph 1.05+0.07 b 1.58 +0.11a 1.27+0.10b 1.71+0.18 a
Total preadult 5.14+0.12b 5.88+£0.32a 5.18 £ 0.15 ab 5.58 +0.29 ab

Values in rows followed by the same letter are not significantly different, using the confidence interval based on paired bootstrap differences at 5% significance level.
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Fig. 1. Preadult mortality rate (broken down by the mortality percentage of each developmental stage: egg, larva, protonymph, and
deutonymph) of the mite Euseius scutalis fed on golden shower tree pollen across generations one to thirty-one.
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Table 2. Mean (+SE) of pre-oviposition period (APOP), total pre-oviposition period (TPOP), male longevity, female longevity,
oviposition period, total egg count, and sex ratio of Euseius scutalis fed on golden shower tree pollen across generations one to thirty-

one.

Generation 1 Generation 10 Generation 20 Generation 31
APOP (days) 0.41+0.11 ¢ 2.78+0.50 a 1.42+0.23 b 2.12+0.22a
TPOP (days) 5.32+0.17 ¢ 8.67 +0.60 a 6.68 £0.27 b 8.12+032a
Oviposition days 12.41+0.80 a 6.67 £1.34b 10.29+0.82a 5.12+0.46 b
Female longevity (days) 1630+ 1.23 a 12.43 +1.38 b 1824+ 1.25a 11.95+0.89b
Male longevity (days) 12.41+£0.95a 496+ 1.32b 12.09+1.16a 9.88+1.35a
Fecundity (eggs/female) 29.04 + 2.60 a 5.45 +2.00 b 18.82 +2.14b 6.25+0.93b
Sex ratio (Female %) 0.49+0.07b 0.34+0.06b 0.73 £0.07 a 0.51+0.08b
N for sex ratio N=47 N= 58 N= 45 N= 39

Values in rows followed by the same letter are not significantly different, using the confidence interval based on paired bootstrap differences at 5% significance
level.
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Fig. 2. Age-stage-specific survival rate (8y) of the mite Euseius scutalis fed on golden shower pollen across generations one to thirty-one.
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Fig. 3. Age-specific survival rate (/), age-specific fecundity (1), and age-stage-specific fecundity (£) of the mite Euseius scutalis fed on
golden shower pollen across generations one to thirty-one.
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Table. 3. Mean (+SE) life table parameters of Euseius scutalis fed on golden shower pollen across generations one to thirty-one.

Generation 1

Generation 10

Generation 20

Generation 31

Gross reproductive rate (offspring)
Net reproductive rate (R0) (offspring)
Intrinsic rate of increase (1) (d™)
Finite rate of increase (A) (d™)

Mean generation time (7) (d)

18.4149 £ 2.9247 a
14.2128 + 2.4608 a
0.2643 £ 0.0197 a
1.3025 £ 0.0255 a
10.0418 £ 0.2386 ¢

5.7218 + 1.9658 b
1.8793 £ 0.7577 b
0.0505 +0.0370 ¢
1.0517 £ 0.0382 ¢
12.4970 + 3.1200 a

17.4210 £ 2.2502 a
13.800 + 1.9951 a
0.2308 + 0.0145 ab
1.2596 + 0.0182 ab
11.3721 £ 0.2775b

4.9459 £0.9175b
3.2051 + 0.6899 b
0.0984 +0.019 ¢
1.1034 £ 0.0209 c
11.8322 £ 0.3629 ab

Values in rows followed by the same letter are not significantly different, using the confidence interval based on paired bootstrap differences at 5% significance
level.
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Abstract.
Phytoseiidae) is known as an active predator in tetranychid mite colonies in the

The predatory mite Euseius scutalis Athias-Henriot (Acari:

western and southwestern regions of Iran (Khuzestan province). In this study, the
long-term consumption effects of golden shower tree pollen (in 1, 10, 20, and 31
generations) on the biological characteristics of £. scutalis were investigated. Mean
pre-adult developmental time of E. scutalis female reared on golden shower tree
pollen were 4.91, 6.48, 5.24 and 6.05 days, in the 1%, 10*, 20® and 31*

generations, respectively. Mean pre-adult mortality were 4.2%, 42.9%, 2.2% and
17.8% in the aforementioned generations, respectively. Mean female longevity in
four mentioned generations were 16.30, 12.43, 18.24 and 11.95 days, respectively.
Mean total eggs in four mentioned generations were 29.04, 5.45, 18.82 and 6.25
eggs, respectively. Mean sex ratios in four mentioned generations were 49%, 34%,
73% and 51 % female, respectively. Mean intrinsic rate of increase in four above
generations were 0.264, 0.050, 0.230 and 0.098 day, respectively. The results of
the current study indicated that £. scuralis is able to survive on golden shower tree
pollen for more than 20 generations and evaluation of efficiency of reared
predatory mites needs further investigations.

Keywords: Intrinsic rate of increase, diet, tetranychid mite, Khuzestan
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