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Table 1- Different food treatments used for mass-rearing are units of consumables per gram.

b les bS5

Treatments ~ Compounds

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

+ 0+ +  + o+ o+ o+ o+ o+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ Y wndliy,
Rice kernels

+ + + + 0 0 0 0 + + + + 0 0 0 0 + + + o+ VoS s
Wheat flour

+ 0 + + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O Vo dw 5,
Sanjd flour

+ 0+ 4+ 4+ 0 0 0 0 + + + 4+ 4+ 4 4 + 0 0 0 0 xS .
Wheat bran

+ + + + 0 0 0 0 + + + 0+ o+ o+ o+ o+ o+ o+ o+ o+ 0 K
Sugar

+ + + + 0 0 0 0 + + + + + + + + + + + + \}“,‘u,
Yeast

+ + + + + 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 N b es S
Corn pollen

+ + + + + + 0 0 + + 0 0 + + 0o o0 + + 0 O Y s es S

Palm pollen

+ 0 0 0 0 0 0 0 0 0 0 0 0 O o o0 o0 O0 OO0 O [REE
Dry milk

+ + 0 + 0 0 0 0 0 0 000 0 0 0 0 0 0 0 0 ¢ ey
.0
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Age-specific fecundity - Age-specific survival rate -y The paired bootstrap test -\
The gross reproductive rate ¢ Net reproductive rate -o Intrinsic rate of increase -t
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(YJ_}J}-) S5 (F Y08 = YY/VY, P< v/ AN Fy/\/y= YY/VY, P<
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Table 2- Mean (xSE) development time, longevity and total life span (days) of A. swirskii females and
males reared on C. lactis egg, Larva, portonymph, deutonymph and Adult.

S5 e IS sk Bt o 55 5 STy Y 055 05l S5 Stages 1 -
Life span Immature Deutonymph Protonymph Larva Incubation C. lactis
osle S, a8

Fimale prodator mite
23.88+0.33b 6.41 + 0.30b 2.00 +0.18b 1.79+0.21a 1.24+0.27b 1.49 +0.24c

o
Egg
25.88 +0.33a 6.43 + 0.30b 2.12+0.18b 1.85+0.21a 1.30 + 0.28ab 1.69 £ 0.24b oons oY
Larve, Nymph
&
22.87+0.27¢c 7.31+0.29a 2.30+0.17a 1.99 +0.22a 1.45+0.25a 1.85+0.23a
Adult
5 A ws
Male predator mite
2379+ 1.25a 6.39 £ 0.35b 1.68 +0.79a 1.88 +0.23a 1.15 +0.26b 1.75 + 0.25b ~
Egg
0N JJ\J
2279+ 1.25a 6.40 + 0.36b 1.71+£0.72a 1.91 +0.25a 1.65 + 0.26a 1.85+0.21b i
Larve, Nymph
19.50 + 0.95b 6.45 £ 0.36b 1.85+0.76a 1.99 +0.21a 1.75+0.31a 2.12+0.25a Adult 2

(P</00) S 5 05031 L (gls ime N O gin o 55 Sz G sls sba s

In each column, means followed by the same letter are not significantly different (Tucky’s test (P<0.05).
Ya‘:’ sLas e dgb 5 5o00b “6)‘3‘»-‘;5 059
= VXY, P< /) ades Clactis Wl leaS o5, A swirskii S 518 48 T g IS w0593 Jsb op pie
0338 (Fyss = PV/IOA, P< v/eve V)il Jfals gl., sbas Slads b gl pae jsb o Lg)l.'xf(._;u“ 085 J.iu (F vjo5

O/AQ v.:JJJA.:C IaCtlScLSdLajL;)ﬁ ‘(’"j RPNy J’h\fj\ 4.’.1:.7 6ljf6)‘J§v.>J)‘Jw0))b)‘Jﬁ,¢j’S‘,\> UJ\JJ

3 s sl OIS ok oS 5 it ol gl el (M) (Fros = VYV, P< o/0V) 55 ¥NY 504,

Post-oviposition -f Per-oviposition -v Adult longevity -v Oviposition-period -\

Longevity -¢ Total Fecundity -o

A
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(Y’ ij\?) (F Y/54= OY’/VO, Fy/;\c: V/Y’?, P< v/ '\)J.J d;’)‘; g_{.l;— 0 4R dL} 4.5 4.5'.,\&:
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Table 3- Mean (x SE) reproductive period (day) and total fecundity (offspring) of A. swirskii reared
on egg, larve —-nymph and adult of C. lactis.

5 &S jes Jsb osle &S s Jsb Js st G855 5l GNE (55 G o5 5l iy Stages |~ -
M-longevity F-longevity Total fecundity ~ Post-oviposition Oviposition Pre-oviposition C. lactis
17.40 £ 0.83a 19.47 + 0.45a 21.46 +0.29% 5.89 +0.43a 7.36 £ 0.36a 2.54 +£0.24b =
Egg
s oY
17.10 +0.81a 19.17 +0.25a 21.01+0.19 5.49 + 0.45a 7.30 + 0.36a 2.60 + 0.24ab
Larve, Nymph
&
11.40+0.74b 15.37 £ 0.36b 15.46 + 0.45b 4.14 +£0.33a 6.36 + 0.16b 2.90+0.23a

Adult

(P<e/00 S 5 05031 dzn 1o 520 T 53 (ol e BVl BB O s 53 S e g (bl gla il

In each column, means followed by the same letter are not significantly different (Tucky’s test (P<0.05).

A. swirskii a8 Su5 dgd sla sl

s C. lactis éb;l LI gl ol i RS 5oy o35 Sl 5as 4 NP SO as() Camex il 515 &

V}J\V/‘\C\ j\Y/‘\() ;,\f“f“‘Ul.ho)ﬁ}v}u“)\il.bj6‘JJ(RO)&;LZAJ~_)_5JUAJBCJJ (‘f J}J}).Lw.})jif)})f'/\“a

J....:&.idlﬂ) ol ;}:'<"k?'° u.,a;-u (‘f JJJ})M wbu a;ufvx?/‘\()&;}oxﬂ éb«.S)\ 4.;.,\33 LS‘]’J°"L°_)"

S0 YO/MN k{éuﬁsdwwl;w\)\mwﬁjwu@\;waﬁsc.IactisW;Asu‘d}fuﬁ(T)

Bl as 5l adis 4 by O (eS8 ass 535 VWY GANYS 51G) Comar SRl JLL 553 S 5,505

(¥ Jsdr) s Ol

C. lactis ws @l 5 o555, o35 555 Bl 5,5 A SWITSKIT F IS8 45 gmear (sl jasls 5kl glas & ke ¥y

Table 4- Mean (x SE) population parameters of A. swirskii reared on egg, larve-nymph and adult of C.

lactis.
Jd K sk e g palls Comazr SR el 5 Comarr Sl 8 25 Stages J~ -
T (day) Ro(eggs/individual) 1 (day?) r (day?) C. lactis
15.61 + 0.36b 12.95+0.89a 1.173+0.017a 0.164 £ 0.018a =
Egg
oz Y
15.21 + 0.35ab 12.99 + 0.8% 1.163 £0.017a 0.154 £ 0.018a
Larve, Nymph
&
15.81 + 0.34a 6.95 £ 0.83b 1.136 + 0.015b 0.125 + 0.016b
Adult
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(P<./:0, Paired bootstrap)il s 5ls ws 5ls e CMtl 06U 05t 8 53 S mie g, ls la (Sl
In each column, means followed by the same letter are not significantly different (Paired bootstrap (P<0.05).
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Figure 1- Age-specific survival rate (Ix) and age—specific fecundity (mx) of A. swirskii reared on egg of C.
lactis (Quoted from Hosseininia et al., 2020).
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Figure 2- Age-specific survival rate (lx) and age—specific fecundity (mx) of A. swirskii reared on larve to
nymphs and adult stages of C. lactis.
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Table 5- Mean percentage of predator mites and dried fruit mites and intr
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L it ELSTP SIS S £z m S A M S e sy SKaTM
dator, dator, .
variables predator, prey predator. prey m predator. prey predator, prey  predator, on diet
» 12 +0.22¢ 0.045 £ 0.21e 52 +0.39d 7+0.49 0.017+0.2%
N 36 +0.21c 0.099+ 0.18c 62+ 0.319c 23+0.49d 0.077 £0.31d
o 31+0.19c 0.090 £ 0.19c 60+ 0.32c 21+ 0.49d 0.072 £ 0.25d
< 35+0.17c 0.098+ 0.19¢c 68+ 0.37¢c 25 +0.49d 0.081 +0.23d
o 11+0.16e 0.051 £ 0.21e 55 + 0.36d 10+ 0.49 0.036 £ 0.19
© 37+0.12c 0.099 +0.23c 64 +0.34c 25+ 0.49d 0.081 + 0.30d
~ 37+0.27c 0.099 £ 0.21c 63 £0.31c 24 +0.49d 0.079 +£0.29d
© 35+0.23c 0.098 +0.19¢ 65+ 0.33¢c 22 +0.49d 0.074 £ 0.25d
o 15 +0.33e 0.055 + 0.26e 70+ 0.37b 2+ 0.49f 0.046% 0. 24f
o 47 £ 0.31c 0.112 £ 0.24c 65 +0.32c 27 +0.49d 0.085 +0.22d
—
0 B
3 £
4 8 o 44 +£0.17c 0.109 £ 0.23c 65+ 0.44c 26 +0.49d 0.083+0.21d
= <
~ 50+ 0.24c 0.115+ 0.25¢ 70 £ 0.46b 31+0.49c 0.091 +£0.19¢c
i
- 6+ 0.25b 0.010 + 0.19f 0 0 0.169+ 0.19f
—
< 38 +0.26d 0.108 + 49 +0.41d 24 +0.49d 0.079+ 0.29d
—
0.21d
o 33+0.36d 0.099+ 0.18d 50 + 0.35d 22 +0.49d 0.074 + 0.26d
-
© 40 £0.39¢c 0.104 £ 0.15¢ 60+ 0.39¢c 24+ 0.49d 0.081+ 0.27d
—
~ 73+0.26b 0.134 +0.19b 96+ 0.41a 41 +0.49b 0.105+ 0.31b
-
© 71+0.25b 0.133 £0.25b 95+ 0.45a 40 +0.49b 0. 104+ 0.25b
—
P 79 +£0.14b 0.138 £0.27b 99 +0.47a 45+ 0.49 0.110 £ 0.36a
-
89 +0.12a 0.144+ 0.29a 100+ 0.49a 52 £ 0.49a 0.117 £ 0.38a
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Abstract
Amblyseius swirskii Athias-Henriot predatory mite is one of the most common biological control agents
for two-spotted spider mite, greenhouse whitefly and onion thrips in greenhouses, which is widely used
in greenhouse crops around the world. The importance of this study is to facilitate the mass rearing of
this predatory mite. To evaluate the mass rearing of this predator, its life table on eggs, nymphal stages
and adult mites of Carpoglyphus lactis Linnaeus under conditions of 25 °C, 70 +5% RH, 16:8 (L: D)
was examined. Demographic parameters of A. swirskii including: r, 4 and Ro when feeding eggs,
nymphal stages and adult were estimated. Therefore, r parameter for feeding at different growth stages
of dried fruit mite was estimated in mass production part. In addition, 20 treatments with different
compounds with presence and 20 treatments without presence of dried fruit mite with three replications
in a completely randomized block design with mass rearing method and intrinsic rate of increase (r) for
all treatments were estimated and analyzed. Survey of egg life table, nymphal and adult stages of dried
fruit mite showed that A. swirskii has the ability to mass rearing on all three developmental stages of
dried fruit mite. Life table parameters, A. swirskii including: r, 2 and Ro when feeding on dried fruit
eggs were estimated to be 0.165 d1, 1.173 d1, and 12.95 eggs/individual, respectively. The results of
life table parameters, especially r, showed that dried fruit mite has the potential to be a suitable
intermediate host. Furthermore, the artificial diet of treatment number 20 without the presence of dried
fruit mites is suitable for mass breeding of this predatory mite as an alternative method.
Keywords: Mass rearing, Life table, Prodatory mite, Dry fruit mite.



