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Abstract

The Mediterranean flour moth, Ephestia kuehniella is a polyphagous pest that its eggs and larvae are
used to rear some important biological control agents. In this study, the effect of three photoperiods
including complete darkness, complete lightness and 14:10h (L:D) on life table parameters of E. ku-
ehniella was investigated using a diet containing a mixture of wheat flour (68%), wheat bran (29%)
and yesast (3%) at 25 + 1°C temperature and 65+5% RH. The results showed that the intrinsic rate of
increase (rm), finite rate of population increase (\), the net reproductive rate (Ro) and the mean genera-
tion time (T) in full darknesswere0.10 day%, 1.116 day™t, 157.06 offspring and 45.98 days respectively.
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Also, mentioned parameters for full lightness and 14:10 h (L:D) were 0.083 day?, 1.087 day!, 64.72
offspring ,49.73 daysand 0.11 day%, 1.117 day*, 141.26 offspring, 44.59 days, respectively. The values
of the intrinsic rate of increase (rm), finite rate of population increase (A), the net reproductive rate (Ro)
and the mean generation time (T) in the photoperiod of 14:10 h (L:D) were significantly shorter than
those of the others. The results indicated that changing photoperiod has noticeable effect on life table
parameters of Mediterranean flour moth and should be considered in mass rearing programs of this
Species.
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Tabel 1. Developmental time of different life stages, fecundity (meant SE) and mortality percentage
of Mediterranean flour moth Ephestia Kuehniella reared on three photoperiods; A. complete darkness,
B. complete lightness, and C. 14:10 h/ Light: dark.

Stages/ characteristics - S&':/I an N SF_+‘|\3/| can n w
Egg (day) 87 3550097 77 3.08+0.03° 86 3.10+0.03°
Larva (day) 82 30.21+02 % 69 30.88+0.322 84 29.71+0.35°
Pupa (day) 7 10.14+0.08 2 55 10.33+0.122 74 10.18+0.29 2
Preadult period (day) 77 43870222 55 4416042 74 42.97+0.29°
Male adult (day) 40 16.12+0.41° 28 18.00+0.66 2 39 14.23+0.58 ¢
Femal adult (day) 37 7.95+0.16° 27 12.89+0.59 35 8.11+0.23°
Pre-adult mortality% 92 16.3+0.03° 85 35.00+0.05 2 89 16.8+0.03°
APOP*** (days) 37 0.27+0.07° 26 2.69+0.382 35 0.37£0.19°
TPOP**** (days) 37 44,03£0.29° 26 46.50+0.69 2 35 42.97+0.39 ¢
Fecundity (egg/female) 37 390541901 7 oo37gepimEe g5 999231454
Oviposition period (days) 37 6.00+£0.14° 26 8.23+0.60? 35 5.91+0.17°

«(Paired Bootstrap Test, P<0.05) dib o b Sl oo lasms Ml 52 s Kby Cisy o 53 Soglize oy > *
sl 0 aloes S1,ST 5 Ve U g Bootstrap sy 4 s bl glas

Ol i slaas tn*F

L8355 sl B Jols Dl 556k 5D WJlslil (650558 51 G 0559 APOP**

P *xkx

(850055 sl B 035 51 00055 Sl oy JS g2552 TPO
* Different letters in each row show significant difference among means (Paired Bootstrap Test, P< 0.05). Standard
errors were estimated using bootstrap technique with 100,000 resampling.
** Number of insects
*** APOP: Adult Pre-ovipositional period (from adult emergence to first oviposition),
**xx TPOP: Total pre-ovipositional period (from egg to first oviposition).

s JelS sy Sl 53 T sl ude oy i (APOP) b33 G055 Sl g oo Sl
53 (TPOP) IS (525055 Sl Ui 053 (Sl cizmen () st) 30 5Y0 Wasles ol Sl (gl gme
YAV 58100 $1/0F s s alda, cela V8 Ll LS b, WS S 6,58 slae s
Lol b sl 53 ok JS 5efle i sdalie ()13 ine L Lo a8 53 oS ol Cosey 3,
Sl me NSGTL 535 K3 (6559 0055 33 31 S e ) o8 A 350 esle ja (515l 4 o555 Y2 Y/VA
Sl oS 5 (3l o (g3l 4 055 ¥R /08) oIS S Sl 0 oo 5500l it ) ) Sl
sy Bl b 53 S 5oesS e Jsb (nSlke (1 Jdx) 38 1y 2alS 6550k ke (23,58 0553 Uob
O doa) 3 VL Ss sles 53 5l suls pmn s sbas Gy YY) JelS

o J a5 X e B il g ek Wigte 03U 055 S Al bl (Sg) o = 0 SR
SHINY JKS s il (5558 slae, s s EL kuehnidlla al> o = 055 sle TS e olas 1y Wl
LS o o5 5 1y s Al e 4 el Al e KSR lE e ISl ol o




JJTQ;’;\TA—;;JJJdjv\?fj.!L;j‘tu;j)u_’\jéd}ja;‘:o‘)&mﬁ)gﬁlb A

12 12
B A
&0 F 10
9 ()
g o8 T os
g E
2 06 S 06
3 3
o o]
=2
& 04 =)
5 g 0.4
¢ ¢
& o2 2 02
0.0 00 iy,
0O 10 20 30 40 50 60 70 80 90 100 0O 10 20 30 40 50 60 70 80 90 100
Age (day) Age (day)
12
C
\g Egg
= Larva
= Pupa
g Female
< Male
3
<3
o)
w
)
(=2
<<

80 90 100

Age (day)

w8l b5, Ephestiakuehniella s )T slal mde o s gy alo o= i o5 Sl ¢ 5 oo -V JK2

(Sl celu Ve 5 Sl ol VEC oy oS plig, B (o8 (SOUA) (655 095 4w s
Fig. 1. Age- stage specific survival rate of Ephestia kuehniella reared on three photoperiod, A. com-
plete darkness, B. complete lightness, and C. 14:10 h/ Light: dark.
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Fig. 2. Age- specific survival rate (lx), age- stage specific fertility (fx), age- specific fecundity (my),
age- specific maternity (Ixmy), of Ephestia kuehniella reared on three photoperiods, A. complete dark-
ness, B. complete lightness, and C. 14:10 h/ Light: dark.
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Fig. 3. Age- stage specific fertility (fx), of Ephestia kuehniella reared on three photoperiods, A. com-
plete darkness, B. complete lightness, and C. 14:10 h/ Light: dark.
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Fig. 4. Age- stage specific life expectancy of Ephestia kuehniella reared on three photoperiods, A.
complete darkness, B. complete lightness, and C. 14:10 h/ Light: dark.
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Table 2. Life table parameters of Mediterranean flour moth Ephestia kuehniella reared on three pho-
toperiods, A. complete darkness, B. complete lightness, and C. 14:10 h/ Light: dark.

A B C
Parameters - SE + Mean n  SE+Memn SExMem
Intrinsic rate of increase (r) 92 0.10+0.00 85 0.08+0.01° 86 0.11+0.00 2
Finite rate of increase (\) 92 1.12+0.002 85 1.09+0.01° 74 1.12+0.002
Net reproductive rate (Ro) 92 157.07+21.36 85  64.72£12.35° 39 141.26+19.402
Mean generation time (T) 92 45.98+0.27° 85 49.73:0.75 89 44.59+0.30 ¢

s\l (Paired Bootstrap Test, P<0.05) Ll o b oKl o Sla ome Ml Sl s,y o 5o oosline oy >

el ol dpils 1SS Hlpa Ve L Bootstrap i 4 51kl

*

Ol i slas”
* Different lettersin each row show significant difference among means (Paired Bootstrap Test, P< 0.05). Standard
errors were estimated using bootstrap technique with 100,000 resampling.
** Number of insects
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