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Table 1. Survival time of different life stages, Gacolaclaps aculeifer and Protogamasellopsis rhizoglyphusi without food.

Treatments Protonymph Deutonymph Adult F P<
. mean 7.13+0.43b 6.26+0.33bc 18.06+0.91a
G. aculeifer
= P ? ! 93.89 <0001
i X mean 4.43+0.20c 6.30+0.39bc 16.53+0.90a
P. rhizoglyphusi
max 7 10 26

(Tukey P < 0.05) cosl j)s gne B3] 5555 Sl (Jodo IS 1) alio pé By Jod>
Means in a table followed by the same letter do not differ significandy at P < 0.05 level (Tukey's test).

13& (9% Protogamasellopsis rhizoglyphusi o Gacolaclaps aculeifer «ysnoS ooty oloj =Y Jgas

Table 2. Survival time of cohort, Gaeolaelaps aculeifer and Protogamasellopsis rhizoglyphusi without food

Treatment G. aculeifer P. thizoglyphusi F P<
n 30 20
24.10+4.68a 19.80+5.13b 7.65 0.0087

(Tukey P < 0.05) cosl j)> gme B3] 3555 Sily ailio pue g > Joi> 4o
Means in a table followed by the same letter do not differ significantly at P < 0.05 level (Tukey's test).
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Table 3. Predatory rate, survival and oviposition of two species of predatory mites G. aculeiferand P. rhizoglyphusi feeding on the eggs of
R. echinopus & C. lactis

predator G. aculeifer P. rhizoglyphusi F P<
Prey C. lactis R. echinopus C. lactis R. echinopus

predator stage Treatment stage egg Egg egg Egg
Prey killed/predator 49.93+1.48a 47.07£1.55 a 29.60+0.97b 24.27+0.89¢ 101.69 0.001
Prey killed/ predator/ day 12.44+0.43a 12.04+0.37a 9.59+0.40b 7.32+0.24c 19.27 0.0001
Protonymph mean duration (day) 4.18+0.08a 4.15+0.08a 3.33+0.13b 3.45+0.11b 42.33 0.0001

Survivorship % 73 66 70 76
Prey killed/predator 72.67+2.16a 67.90+1.97a 46.20+1.85b 38.37+2.01c 69.68 0.0001
Prey killed/ predator/ day 17.52+0.41a 16.20+0.40a 15.52+0.72a 13.08+0.59b 11.54 0.0001

Deutonymph )

mean duration (day) 4.35+0.10a 4.44+0.11a 3.14+0.65b 3.17+0.70b 59.68 0.0001

Survivorship % 90 83 70 77
Prey killed/predator 310.47+4.43a 212.3+3.04b 196.66+4.45b  157.20+5.34c 219.44 0.0001
Adule Prey killed/ predator/ day 31.49+0.41a 21.23+0.30b 19.67+0.45b 15.72+0.53¢ 242.98 0.0001

Eggs/predator/day 1.89+0.10d 1.07+0.07de 1.30+0.07de 0.84+0.8e

Eggs/predator/day (control) 6.95+0.23a 4.09+0.38¢ 5.44+0.20b 5.90+0.14b 16636 00001

(Tukey P < 0.05) sl jls dme SN 3525 ,Sily aliio pué By > Cirdy yo 50
Means in a row followed by the same letter do not differ significantly at P < 0.05 level (Tukey's test).

Sy & Canl (S S pidio o8t 3 ;50085 p a5 IS0 (iiSen yy il ¢lgil WP rhizoglyphusi § G. aculeifer &5 (g1duw ;4953 (555 )5
9 04 sl 12550 SoaisS Sl g 138 zolaw Gyl (Sazmy I 4 el o138 ((aaSid slaiiSan )l il dedl Cumex (595 2 0
S Sy ol o Syl 08 W68 e (gl g3 6555 (glb Sy 5 sl 015 plosl ] 3)5093 oS llllas 5 il 3g10m0
858 3 ae Jelss 5l Janssen er al, 2006) cuwl S50 ¢ (o S o doabs b jlesalS o b S g (gl diwy ey HISE S gl g,
@ (Holt & Polis, 1997) 3903 0Ll 5185 (plaale 5 <8)> (6 )5, (aass (o ojlul (48 IS8 & (ol dls o 4 (g0 (gl 195
Sbcwond 3 a4 P rhizoglyphusi (8,5 a8 i gua i Gl ()latel (glaiwy ()90 (6,5 )50 K0S 5l 655 50 4485 &4 do gl widly LS
ooied J @l 45 S8 (oo 53 b e Ul g i (9 1SasS U &l S sl (alalojl sy 3550 53 45 jesie g o)) S (gl
Sl w9 5,05 S 9> air BT 4y a5l g oo (Sliwd Gloj iuldl g S JI8 s @lge Wi ASL Cwl G aculeifer K> 5,105
ol 9 g0 03 (V S5 ) Jlaged y3 o polailen . T4 S )13 ) 3590 1S jgi g 9 NS Hpd )3 (gl 19,0 SH I8 o SHI8 (w5
G. aculeifer |5 ,IS &S lawgs 3)l6 0939 138 a8 Sloj 10 eyl (635 Ciilye 4 at> aSl > & P, rhizoglyphusi &S slbchoggisd § Chorsgisy

Sy go o> £l i &y Prhizoglyphusi Sleods; g a5 o35yl 2939 desls &S ol yois 4y 45 565 90 jp oS Jloj gl oo 0355

.R. echinopus 5 C. lactis o5 j| 4355 b P. rhizoglyphusi g G. aculeifer |3 )b ladiS 4565 45 ()l88655 g iy )15 &5 —€ Jgua
Table 4. Predatory rate, survival and oviposition of two species of predatory mites G. aculeiferand P. rhizoglyphusi feeding on the nymphs of C.
lactis & R. echinopus.

predator G. aculeifer P. rhizoglyphusi F P<
Prey C. lactis R. echinopus C. lactis R. echinopus
predator stage n Stage Treatment Nymph Nymph Nymph Nymph
30 Prey killed/predator 26.93+1.17a 24.26£0.89a 18.06+0.45b 19.6+0.47b 25.90 0.0001
Protonymph 30 Prey killed/ predator/ day 8.43+0.32a 7.32+0.24b 6.2+0.17¢ 7.5+0.27ab 12.66  0.0001
30 mean duration (day) 3.27+0.08a 3.45+0.09a 2.92+0.05b 2.70+0.08b 15.09 0.0001
30 Survivorship % 73 73 90 90
30 Prey killed/predator 33.06x1.77ab 38.36+2.00a 28.23+0.81bc 25.23+0.84c 15.58 0.0001
Deutonymph 30 Prey killed/ predator/ day 10.17+0.46b 12.96+0.60a 11.70+0.35ab 10.28+0.31b 8.68 0.0001
30 mean duration (day) 3.24+0.08a 3.21+0.07a 2.46+0.09b 2.44+0.10b 23.7 0.0001
30 Survivorship % 96 76 93 93
30 Prey killed/predator 241.73+3.18a 166.26+2.35b 127.86+2.03c 112.33+2.24d 537.99 0.0001
Adult 30 Prey killed/ predator/ day 24.17+0.31 16.62+0.23 12.78+0.20 11.23+0.22 16.20 0.0001
30 Eggs/predator/day 6.26£0.13ab 4.07+0.10c 4.89+0.10bc 5.14+0.14b
25.62 0.0001
30 Eggs/predator/day (control) 6.95+0.23a 4.09+0.38¢ 5.44+0.20bc 5.90+0.14bc

(Tukey P < 0.05) conl s gne GMi3] 352g ,Sily alio & Bgy> indy oy
Means in a row followed by the same letter do not differ significantly at < 0.05 level (Tukey’s test).
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Fig 1. Survival time of different life stages of Gaeolaelaps aculeiferand Protogamasellopsis rhizoglyphusiin the with food and in the without
food durations.
Gl (Fygo p cpl Wilosds G. aculeifer Jb glwodlo s & 3850 P. rhizoglyphusi S il ao)d FIV s o)l dg59 136 a5 Sboj 55 cpall )
allcdlyy s 4 ped d&)”‘.n}] S 4055 K05 JLL s e 1 aimd e e 5 aSSgn widile 0055 4355 93 a3l glalS Ve e 13 jaan o 0 4
2 Hboole a8 dlawd oy iy oS dBd 0 LS B ol 50 o &l ol i sl W0 LS SV e (0 a5 Jlej )5S calisee ol e
G aS & bayo @l odle a8 oy i ®lo oy Hlesd 3 .l P rhizoglyphusi Jb &S 81 5 wlo b jles 5> OT 5 ome il dae A0/ sali les

Gl 33s YV/A | aculeifer

e 5l (Sl i Colpe 40l 3959 mibe &S Sl P rhizoglyphusi &5 5 G. aculeifer &S 4355 (e 45 35 o )lg8 0 Juol> guls b p
G. aculeifer (gly bl .38l o 5l SB p5 bS5 53,8 430 9 s (0g (g3lyal s 4 oS canl yais Kb P rhizoglyphusi glaess dlass il 8l
oy .l Coly s SooS i b5 &y P, rhizoglyphusi )y o) 4 o yiwd 3l o 351}y 593 g (gl ygu 4y (6 po55 aSST s
D510 AU e ) 6555 e M) et 35 S0 3 S 8 3 55 3 i o g3 o b 5 i . aculeir
el P rhizoglyphusi &S ySasS gz 4 a2y b .C8S )5 103 55 (Choigighy 5 chosigign 055) Clisee Jolie (500 3 )0 o Wl S
Ded oo pbsl sy & G aculeifer &5 )y P rhizoglyphusi &5 > ye ples 5| 4355 Lol 0,165 3529 Jb sloaiS' sly G aculeifer Caagss o) 435

Yo Gde )0 (500 5,100 jea e dald) mlo (9l 5 (Sojud Blo b P rhizoglyphusi 5 G. aculeifer,S |Suis &S 4565 43 (gldiwyyyd 5,5,85 — 0 Jg.»/

9

Table 5. Intrigued predation of two predatory mite species G. aculeiferand P. rhizoglyphusiwith barrier and without barrier (control without presence
of other predator) during 20 days

G. aculeifer P. rhizoglyphusi F P<
n with barrier without barrier control with barrier without barrier Control

Egg 15  87.6:635d  83.86:5.43d  159.26+14.30c 226.60+8.19b  50.33:5.72d  318.20£19.37a  57:01  0.0001
Larva 15 2533:381b  20.66:2.36bc  46.86:3.91a 2453:3.18bc  11.93:1.19c  30.66:3.626 1416 0.001
Protonymph 15 19.33+1.66d 34.6+2.21d 92.8+6.1b 66.00+8.08¢ 20.66+2.23d 124.269.14a  56.93  0.0001
Deutonymph 15 24.00+2.15¢ 25.06+2.50c 41.17+2.76b 40.13+3.98b 13.13+1.29d 82.53+4.28a 6824 0.0001
Adulte 15 19.2+1.25de 31.8+2.84d 47.01+3.37¢ 66.60+4.59b 14.73+1.88¢ 99.13+5.32a 86.70  0.0001
Adult ¢ 15 5.60+0.43c 11.13+0.94 14.53+1.05a - - - 27.78 0.0001

(Tukey P < 0.05) cusl )3 gzo SIS 3929 )k ailiio s By D) 2 )
Means in a row followed by the same letter do not differ significantly at P < 0.05 level (Tukey’s test).
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Fig. 2. The main and secondary factorial effects of adult mites of G. aculeifer and P. rhizoglyphusi by feeding on different stages of each

other as prey

dasb (lgie 4 K0S @l Jolye Sl adss b P rhizoglyphusi o G. aculeifer by basS ¢35 Kb 4l iue —‘ng.Aq-
Table 6. Predatory power of adult mites of G. aculeiferand P. rhizoglyphusi by feeding on different stages of each other as prey

n Prey stage Prey killed/ predator/ day Eggs/predator/day
G aforfoeding on B 30 Egg 5.66+0.17b 0.99+0.06d
- acuetter eeding of - 30 Protonymph 13.35£0.17a 2.44+0.10b
rhizoglyphusi
30 Deutonymph 3.56+0.06¢ 0.38+0.03e
P c 30 Egg 5.24+0.11b 3.26:0.12a
- fizoglyphust vecCilig o1 & 30 Protonymph 3.89+0.07c 1.57+0.09¢
aculeifer
30 Deutonymph 0d 0f
1 df 2 5 5
2184.29 25.28 F 1705.35 340.21 1425.19 223.05
0.001 0.001 P< 0.001 0.001 0.001 0.001

(Tukey P < 0.05) cusl jls gno OS] 5955 ,Sily alie e By > ot o (VY o, 556)
Means in a column followed by the same letter do not differ significantly ar P < 0.05 level (Tukey’s test).=
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Fig. 3. Predation rate of adult mites of G. aculeiferand P. rhizoglyphusi by feeding on different stages of each other as prey
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Abstract

The The effects of individual predatory include predatory capacity, cannibalism, starvation, and different interactions of predatory on each
other which causes effects on the population of the prey and the population of the predatory. Intraguild predation is a combination of
competition and predatory. This study investigates the predatory capacity, intraguild predation, and cannibalism of Gacolaclaps aculeifer
and Protogamasellopsis predatory mites. All the tests were studied at 25 + 1 °C, with a relative humidity of 60 + 10%, and at darkness
conditions and in transparent plastic bottles (4 cm diameter and 4 cm height) filled with a mixture of Paris plaster and charcoal (7: 1) and
a lid covered by a nylon mesh with 0.05 mm pore size and with 30 repetitions. A sufficient amount of C. Jactis or R. echinopus including
nymph and egg stages was provided as food. The results showed that in predatory capacity, the highest amount of daily egg feeding is related
to Gaeolaelaps aculeifer mite feeding on Carpoglyphus lactis eggs and the lowest feeding amount is related to protonymph of
Protogamasellopsis rhizoglyphusi mite feeding on Rhizoglyphus echinopus (onion mite). Also, the highest number of prey nymphs used in
adults is related to dry fruit mites with 24 prey nymphs per day, which is used by G. aculeifer, and the lowest number of nymphs used is
related to P. rhizoglyphusi, which feeds on 10 nymphs of onion mite. The results of cannibalism showed that the survival rate of egg cohorts
for predators in predators of 20 eggs was 19.8 days for P. rhizoglyphusi mites and 24.1 days for predators of 30 eggs for G. aculeifer mites.
Mites of the same age never fed each other except from the corpses or during molting, when mite locomotory activity and resistance
decreased. The results of intraguild predation showed that the predation is asymmetrical IGP. Predatory mite G. aculeifer feed on all the
protonymph and deutonymph of P. rhizoglyphusi mites when there is no food. Only 6.7% of the adult female mites of P. rhizoglyphusi
survived. Because they are much smaller. When the immature stage of both types of mites is present along with prey mites, the survival rate
of P. rhizoglyphusi reaches more than 60%. In the adults of both predators, this rate reaches 100% survival for both species of adult female
mites.
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