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220 Functional response of predatory, Phytoseius corniger...
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Table 1. Estimates from logistic regression of proportion of prey eaten as a function of initial prey (Tetranychus urticac) densities by
predatory female of Phyroseius corniger

S5 osle &S lawgs (Tetranychus urtica) dasb 4yl slaeSTy I (ol laic 4 o 03)e5 dasb Camd Siwed oSy gls ) Jgio

Phytoseius corniger

Prey stage Parameter Estimate (£SE) Z value P
Larva Intercept 0.6214 + 0.0685 9.077 <0.001
Slope (P1) -0.0181 #0.0009 -19.680 <0.001
Nymph Intercept 0.3569 +0.0683 5.224 <0.001
Slope (P1) -0.0161#0.0009 -17.544 <0.001
Adult Intercept 0.0377 + 0.069 0.541 0.588
Slope (P1) -0.0147 + 0.001 -15.504 <0.001

Ot phar 45 (Jo 53 392 03,8 15 desbs (69)Y dls e I 5SS o g (Sloj & bgaye (jg)/ desls) OIFY £ N like & &gy 655188 &5yt
0993 b b pSSlie dun olie 23,8 3i5 desb Jb ol 1 aS as saalis w Sloj (joy/e50) </FY £ +/-¥ Hlade 4 555 oo S &iljg, (sy9ldlj &y
5300 als yo 63 51 i )5 o 435 Wb sladasb I 55 a5 Sl ()I5 dxe ygo 4 (59l liae 4S5l LS Ao y3 O e 4D Sl (glaielsin

{7 Jgie) €85 )13 588  Jolye 18U cod (e 090 4 ailly) 588 E5 (g Ao ©jg0 4 bl gy

S sl g Gy

le (s sl S bl cwsl o s a4y gy JledolS slaais 51 (golawi swn Hlee (sl Phytoseiidae odlgls 5,85 slaais™ 5l oslaiuwl 034 yol ax 31
s bl 4 oyl calises ) Jolye g alises (gladosk 4y Cuns (oI a5 ASle (L8 puizmen g Jteddgr ollg () alisre Jolpe Jobo
McMurtry eral, 2013) cuwl oilo (8L adlisl liseen Ltz:oT saiss 5l gyl b daly o (6,5,

[ I S R ¥
a w o u

Number of prey eaten

wu

Number of prey eaten

(=]

T d 0 T T |
0 50 100 150 0 50 100 150

Number of prey (larva) Number of prey (nymph)

P!

Number of prey eaten

0 T T 1
0 50 100 150
Number of prey (adult)

Fig. 1. The functional response of Phytoseius corniger when feds on larva (A), nymph (B) and adult (C) of Tetranychus urticae.(Symbols
and lines with different colors represents the mean of observed values and predicted values, respectively)

iy Oglite Ky b bghas g aoles) Tetranychus urticae. 48 (C) @b 5,3l g (B) 0,4 (A) 9,Y jl 4355 b Phyroseius corniger &5 b Sl —Y JKad
(.L.M:b‘_ga Jdeo bawgi ol o i g 0l odblie polie 1 SSke (godad Ll
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Table 2. Instantaneous attack rate (2) and handling time (7%) for predatory female of Phyroseius corniger fed on different motile
stages of Tetranychus urticae, estimated by non-linear regression model

jl 45 b Phyroseius corniger,S IS o3lo &5 (gl (Jod pé yomw Sy Jdo Lawes (Th) (obiwd (o) g (2) des &4 0id ygly polie ¥ Jodo
Tetranychus urticae &5 S yxio (guwyy Wice ol po

Parameters
Prey stage Th (h) a(h?)
Estimate SE tvalue p Estimate SE tvalue p
Larva 0.7356 0.0319 23.04 < 0.001 0.0394 0.0036 10.94 < 0.001
Nymph 0.7782 0.0257 30.3 <0.001 0.0366 0.0026 14.31 < 0.001
Adult 0.8078 0.0457 17.68 < 0.001 0.0256 0.0023 11.36 < 0.001

3 dasbs sy Als yo 5l i By (70 urticae) (5 )b &S alisee spSly 4 Caws P corniger S\ &S (b iiSTy cpils adllas gl wlel 5
Typhlodromus g N. californicus &5 445 ¢ (g9, Farazmand er al. (2012) lws slasdlas 3 ol adllas gols b alie b o pgd g9
ly odlgsls cpl 5l (6,500 slaassS b dlasly o 1y (ub (iiSTy 5l eg5 ol €685 5w (6,00 Olalllas sl o samliio b (iiSls £65 yon bagdasarjani
4 Glaio disS )3 ped g9 (b iiSTly Ay o yla5 & (Ahn er al, 2010; Jafari er al, 2012; Rafizadeh Afshar & Latifi, 2017) wlo> S )15
gl oS 51 el 31y o STy a8 55 Sl i 3 o sl it M S8 5155 (o S olyls
w050 sy Jolpe jl a0l b dlaly )5 Jol g5 b (iSly Neoseiulus fallacis &5 ¢, Uinlojl 3590 S5 50 Jlie lgie ay iled S 435 Phytoseiidae
(Reis er al., 2003) cuwl 0ads (b )i5 77 urticae &5 5 (i @l o

0}l axbs an dls yo dlod g5 o dlor o 5 a5 aiil e I8 51 BT anb liewds (b (ESlg £95 p 055l 5 0k ) pel cilise Jalge
Van Lenteren & Baker, 1976; Parajulee er al, 1994; ) 3505 o,Lil |y (2LS Jbie sla S g J.ULO)] Lo 0310l ozl £45 )50 5 dosk
Sl 4 g b o )a.(Kalinkat et al., 2013; Rafizadeh Afshar & Latifi, 2017; Hassanpour & Moradi, 2019; Esmaeili er al., 2024
o STy 3 S5 o 3l ol 4 ot 3 K5 S | AT s e bl el ol & Phytoscidae 5,5 (slness
sl e g 4 18 45 W (S i 81 (81585l 3 i ) 45 3o oLyl Al 3 el 1 o] i I s ot oy 53
&y 13,8 sl (Parajulee erall 1994) o Kon g Jonlyp a8 oo Iy ials ool ST Yias] deabs camon (o381 b Lol S ke |y o Cunas
et e e 5ol 5 5055 on (ailie e ppte ST T VL slagSly 3 ks o5 | > g5 b ST o (oSS
48 (5) s dloyo GRS L P comniger &S dlo> £33 ¢yl (imgh gl (elul 5 A8l Sge Cdl Cumex (1l 5 o D) SRS 5 Wlgie
g il 3 e b 0 {1 Jyin) ol 039 4yt 5 o a3 A s olyo ] 055 ot 5 ] o8 ool 03,5 Ly a8 (50
Aoy il b ales F 5 y0 GialS ool aS” JUb o lye (g9, Euseius hibisci (Chant) &S (6 )5 ecins) dos &5 (6050310l b (Badii er al, 2004)
&S dos 7y 1y dalS i 50 Landeros eral (2013) .Cusl 0395 )15 dxe 050 9 9)Y Jolpe oy BMB] Syan 1o )3 Lol s saliie dosls
b Galendromus flumenis (Chant) &5 (g9, (5,553 asllas ;3 .010d,S" (2,80l 5,6 &S 500 9 59,Y ol l @45 b N californicus |5\
O dedb (Siss 9 )Y Jolye l i b 515 4 des £ o 1y (I ime B3] Oligonychus pratensis (Banks) 48" @Lb ol ye 5l 4y das
Al dls o yuizmon g JLb o Sl 5l 4335 0 Phytoseiidae (55 slaaiS dlos F 5 duolio b alayly 5> (Ganjisaffar & Perring, 2015) wlos S
b oyl S (gyY als o 5l adss o alaly cpl 45 (gl sxe M) Typhlodromus recki (8 S 4S54, (Ersin, 2021) lawgs (gladllas ,5 op,b a8
ol 0 oddliio (6> gime BB i i @b g (Sye Ay o Lol sl o onliie i i @b g 0y9

Table 3. Biological parameters (Mean + SE) of the predatory female of Phytoseius corniger fed on different motile stages of Tetranychus
urticae

&S S o g j cilise ol 5l 455 b Phytoseius corniger 8,150 o3le diS” (jlzo (sllod 2 (ko) (tawj sladominly ¥ Join

Tetranychus urticae

Biological parameter of predator Tarva Pg;;?ﬁe Adulc

Immature stage (days) 7.2+0.19 (a) 6.8+ 0.18 (a) 6.08 £ 0.16 (b)
Longevity (days) 21.96 + 0.47 (a) 24.04 + 0.48 (b) 19.6 + 0.39 (c)
Oviposition rate (per day) 031 £ 0.02 (a) 0.37 £ 0.02 (b) 0.47 + 0.02 (c)
Predation rate (per day) 5.43 +0.19 (a) 4.15+0.12 (b) 3.48 + 0.09 (c)

Means within the same row followed by the same letter are not significantly different (p< 0.01, Tukey’s
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) s e i Jolye 5 5 o) 8l 2015 s i 4y 33l IS S (6 Syt IS a3 i Se dlen £ 5 bl
S5 (a) S 0395 03l80) Cannd 4y b iiS Ty (sladorinly &S Canl 03,8 6Ll Kalinkat er al (2013) bls)l e 53 cddl dasbs 0 0jlul i8]
Oles ©da b wgSan daily culpls g wmd o L3 1y (T77h) olbe b &y (s Sy oo £ 55 domiunly (ol STy (Gte 5> At dianly doslo
5 (¥ Jsis) sl asily Ll dasbs oo dlsyo Ltal38l b (75) olitasd oo dogiolyy 55 sl adllas gl ol bl Aalgs danbs a4y olitind
e.g) ol 0k U)o Sutingy sl (elbstings 13 dby] dasbs siw i ye islj3l b Phytoseiidae (8,15 (sladiS )3 slitd oloj oo il
s 536 o o 4 8,155 olitd ol & 18lo 585 5bLs (Nwilene & Nachman, 1996; Alatawi et al, 2018; Park er al, 2021
by Ul ity by dominslyy ol Ltal3l sy b 5 (Gholami Moghaddam er al, 2012) 15 oy 35 olojue obS (slo 555 somed sSd
oISl dodls s 5 (3,95 (iomen 9 IS (58S slp i (loj By I (AU Wl oo Veinl 35 ssmliio 5 p3l gl )3 & (lxen desls
SIS 8 ) Bl 015 e s el ge ol Ll Th 00 ool s gy S ol 1 bl o] 5 508 oo & s 553 3
b (65,85 £y oode Hlade b dlaily )3 andd opl g 03,8 435 )b aS WU Jelye 1 4 34 Sy > P corniger 5,55 a8 5YL L1,
5 clej o il o5 s ol 5150 ke &5 S5 0350 g 5 £k ) I Ao ye g (slopmblis & bgye gl 5 o 35 (c5510)
Loge £89 4 (39) VY/o¥ £ +/¥A) (5o aloyo jl 005 L yos Jsbo (line cnpir imen 9 (59, 7oA £ 2 1NF) Slass @ als yo jl 3571 E5h 5l
Baghlani lwgs adllas 350 G 50 Jbb cpl b cddl o o piwd j3 Sl @leMbl P. corniger &5 g sloyadls s joaad ;5 4,51 .cuul
VENA 2 IV) 1 (5155 o3lo (sladiS IS yae Jgb 5 3oy 10 F +/+5 |y 5,5 45 5l 035 b 8,150 ol ol 31 B s dlos e Jsbo (2023) er a
Phyroseiulus (Banks) 5)|Sé 45" adllas L Soheir & Ibraheim (2007) .xad o5 ol pils adlas gl b Jlis OS] o5 0 (j5)55 s,
Bobs 5| b 0y93 Jgbo oy yiobisS 1itdly Cad _sgolie gulis & 3 Tewranychus cucurbitacearum (Sayed) & @y o (Wb Jolya j1 445 b macropilis
o Al adlon 3y90 SIS sl (5 &S sl oy VY IEE Congllan | 5 Slggn SIS AS (S} 453 cloj Sota alS
Jioddss &5 33l 4 oo sias o g0 g Ay 5503 sl s sl B y) )3 505 15 oo 40155 deabs ALy b yo 5 &S sl 58,1500 418 (6525056 £ b Aleco
by ety Al o Li eval, (2022)  Brienen eral, (2020) ) clalllas (sladitly | zuls iyl sl 005 (S5 4552 oo ke inlS &l
555 L g 303 5 3 5 Ll 45 W42 ol 09 (gt S el | 6yl 5 LALS 4555 (505 305 (535 1y Jsadsh 5 poe Jsb b gui 5
5 e 33 28155 oy el 65 il 5 (S5 5 o3
5 A5 4 borye ol 0395 deabs dlaw 45 ol s blaeabs i dls yo dw (g9, P corniger 35 &S &iljg, (6)5,55 #5540 4]
o S5 b 3l 3,30 dusb 3130 o 35500 51 () s (3 051 (5 755 b ol g Al el 1 i o 5 AL
Slasdllas )3 .l 035 Cuxg (gdgy i | 50 ddllas () ol 5" (Kalinkat er al, 2013; Amiri-Jami & Sadeghi-Namaghi, 2014) ub yiol33l
o)Ll 8,00l g b odalie (olie gubs (5,6 &S s caliwe Jslye | 4355 b V. Jongispinosus &5 (g9, Devasia & Ramani (2023) lawg
oy () 3 g ol 4y Sllan gt M )3 ol 039 g 555 45 65 I5E &5 533 ot H S 4 s oo 45 230
Ibrahim & Palacio, ) desb 5 5155 4565 yazmen Jolse & Ylain] olacugles cyis de9 (Canlas er al, 2006; Akyazi er al., 2019) o> S5 oLl
ol & it Lo po (Devasia & Ramani, 2019) 5,805 ) dlsyo 55 9 (1994; Ali er al.,, 2011; Jafari er al., 2012; Rahman er al., 2013
©ogl3 5 5 (S5 Jolye Jsb a5l i) sl Sy 6 pSoill Cuss pl8 )3 ST g lae sloaslyy o edlitiel cgr unlio 5,185 S (8l
@ jgy 48Ty o0 e & (955 9 )T) £ Shiwe P Gotme )5S o Sy ple adlllae rimen g (U STy dlex I )85
SebB b dasly )5 g > SleMbl auad pl LS ) Lol cub o iol33l Phytoseiidae (5,150 (gladiS 4 b o 0ids ool dyis sladioS dluss 5,
dilato o slogly 1 4 P corniger 555 &S o3k il il adllas ol elul y )13 6yt (sl & 6 5 dgdne 458 ol (6,5
555 a8 Wl o ylai 4y odel Cawd 4 SleMbl b ggeme ;3 3gr )b a8 ] ) Cliste oy jl 4ds Jewils (gld 39 00 olwlids ¢ (oy9l@es
oSS Slalllas g 48,5 I8 &y HledolS saaiS ade g Hle srdoly 40 3,8 jelaie 4 0gdll slaan S 5l (S lgie & Sles o P, corniger
blyd 53 5585 ) (2l oy siem g Ao jon SIS s izman 5 )lgolS (SodiS o &) s G55 ol (6)5)85 blg LS ol
w0 a5 4 (6y98 SIS 5 (Slas) je
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Functional response and some biological parameters of predatory mite Phyroseius
corniger (Acari: Phytoseiidae) when it fed on different life stages of Tetranychus urticae
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Abstract. Given the potential importance of the predatory mite Phyroseius corniger
Wainstein, 1959 (Acari: Phytoseiidae) as a native species collected from an apple orchard,
the functional response and biological parameters of the female predatory mite fed on
biological stages larva, pupa and adult of the spider mite Tetranychus urticae Koch (Acari:
Tetranychidae) were tested under laboratory conditions at 25 + 1 °C, 55 + 5 RH, and 16:8
photoperiod. The type II functional response were determined for the predatory mite at all
three different life stages of its prey. The predator attack rate (2) was estimated for larval
stages (0.039/h), nymphs (0.037/h), and adult prey (0.026/h). Also, the handling time (7%)
for larva, nymph and adult of prey was estimated to be 0.736 h, 0.778 h and 0.808 h,
respectively. The shortest duration of the immature stage (6.08 + 0.16) and highest daily
oviposition rate (0.47 + 0.02 egg per day) were estimated when 2. corniger fed on adult Article info

stage of prey. On the other hand, the highest daily predation rate (5.43 + 0.19 prey per day) Received: 02 August 2025
Accepted: 03 February 2026

was observed when it fed on larval stage of prey. According to the results of the present
Published: 08 May 2026

study, the predatory mite P. corniger is able to effectively reduce the population of the two-
s.pofted mlt.e, especially at lowe.r densities and. pre-adult stages. Future StU:dICS on other Subject Ediror: Ali Reza Sboori
similar species as well as evaluation of the efficiency of these predatory species under field )
.. Corresponding author: Ali Reza Amiri-Jami
conditions, seem necessary. g e .
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