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Table 1. Anova analysis of biological parameters of T. brassicae on stored eggs of potato tuber moth at 4°C

MS SS Parameter
P F Sl oKl e oy o
<0.0001  1261° 827756 41387.83 parasitism rate
<¢-*—:"ﬂ)")li_ Cf)
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Figure 1. Parasitism rate of T. brassicae on stored eggs of potato tuber moth at 4°C.

(The same letter are not statistically different at P < 0.05)
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Figure 2. Emergence rate of T. brassicae on stored eggs of potato tuber moth at 4°C.
(The same letter are not statistically different at P < 0.05)
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Figure 3. Developmental time of T. brassicae on stored eggs of potato tuber moth at 4°C.
(The same letter are not statistically different at P < 0.05)
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Figure 4. Adult longevity of T. brassicae on stored eggs of potato tuber moth at 4°C.
(The same letter are not statistically different at P < 0.05)
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Figure 5. Fecundity of T. brassicae on stored eggs of potato tuber moth at 4°C.
(The same letter are not statistically different at P < 0.05)
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Figure 7. Mean of oviposition period of T. brassicae on stored eggs of potato tuber moth at 4°C.
(The same letter are not statistically different at P < 0.05)
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Figure 8. Mean of sex ratio (f/ff+m) of T. brassicae on stored eggs of potato tuber moth at 4°C.
(The same letter are not statistically different at P < 0.05)

t» {GRR) Lalll Jiowd s #5 Jola T. brassicae
£ dlm) nan (a8 13 £33 (Ro) alls Jraad 53
R0 Oles (1) Jod S e Jsbo (M) ad, aliie
Soe G g5 5 (D) A S5 5 (DT) curen fad

salo HLES Y Jgan o pdnle) Hlas iy g aall Hu (d)

lead

T. brassicae jga3y Hlaals Cuaman addiy sladai ¥
ol S uls olas Lassls Guibisly wias mlo
a3 T brassicae sy sl curas ad ;) sladaial 48
¥OC slos so Gbdse slaaald (5510 lo) mue S6
oSl tnlie @l 5 saulie (Y Jyan) S8 S )8

0555 Lluly curea ad; dadwl Bl cuda 4 by



AF

aialyd Gl Dhte (Obidae adS (5luepald cae Jsb
aald @ ocuad 855, Yoo VO VX N slaslas o
Gl (2l dny TV 5 TE XY XY Y Ssaa w3
wag walds Lol bee MEA) ol dea S ol
83505 V0 5V laslas o danljd ol Hlaie (Y sas)
8098 99 Ol o9 B 25 ulie G Seuk dals @
Sae Gl b el )85 e ondle ool S ol
WAl cans (RalS (Ghoae slapas oluead (Lo
L 3158 e 98 5o SRl 5 sl K ) (A JSi) sule
o585 Jleadl 8 palls 53 GhalS Cia se (4 JSB) 5
assbylhl € Sl B yala pany Ho ol sus
89S wdy Losuu (35m0 oo QS I8 slaads G450
SO ol ¥ e sk caren (aald) ol
B Sl Kool @Bl (il S Jes 4 e
G0 VO oae 4 saslese glaaas a0 He8)
S5 ol el YY sgans ol 60 S b 1) s ea glad g s
o el ) Gty curas GialnEl oo e 4 s
055 @l 1 il gl Dlie (WYAV) ollSea
O 951 an sale s (slaads 5l sad o ,lA T. brassicae
VIYY 5 AWVANAYFNO s i 4ida Llga o 59 oS5 3
€ Wi S olsie 30 Glanl .was sl cwads 59,/ 00l/suls
sles 5o Glidae aad (Hlws nad Glo) wae Gl b
ale wbiee GRS 05 Jead s Lol £ (ol
sy ol Guflas con e 5o dadal i Cpl Hlale 5o olES
Obore s woliie Jils & Wlg oo pala o b
AP NP |
Sl il sd e (Tm) cunes G531 (513 £ 55
23 1S il oo Lcaras wd) Glhae 5 g8 s
Ol il cimen clB L  (Re wn e 0, Siby
LS Gens Ho (ol slasliase 51 (S il 8
S i Ly 5l SIS 05 (o0 o g Loy 335k
Jole Olsie 4 am g3l o sl oLdas widy (313 5
(YooY OlSan 5 (g95) dsdi (lado) B3se S
Aliae glas,ss Jsb sl sus) by (S8 E 0 lie

O £ cmran adi; suiS Gl dadul B (p Sage

5 05 aolilical aild K 4wl curan ol
bt oad 1) 68 S camen a3 Ol el
oml38l (S13 Fo8 dwlae Hoaan o GLES fpae (So3ad
o8 Uil s el e saly adlas 5o W Gl ccuaea
il 38 (I3 £ 55 o GalS 4 saie souTal) 5 B Gl
Sde Job ad S3 iy o Glaas s e cunes
30 3L oL wls e by slabes o olws pas
Gl Gy J5IS Jelpe end s sla S5y 5 W
99 S cares GBI (S 25y ol Jead s
O S o3y (S0 gladsan age il
08 Obidre ad3 (IS 850 Uk Ral38l b gl e
olwe ndd (pa Gl 5 subiee GRS (ol sles
e S oml gles 5o Gl lapas cae Yk
t)a RV PR R-A R JJ.\.!; u:seu% m.u‘):@ KL u:“ X D)
U olaxi ssasglis € (GRR) Jieads Lallals
il g yae b ool S b g sud wld o5 slasule
M (_;‘}L.ub‘):a.&é alis e ‘SLAJLAf: BY) ‘(mx ij)
03 (Y Juaa) sl GLES ws 50 S s Hu ol S
Obdre slapas ilus nad o550 Job lalbdl b &l
OealS au sH LG b o3 sad wd o5 sule ul 80 S alaas
e 5 @35 Se ale 4 585 ook v Wb
S ad S350 S b (K B oy eyl
0% sud a8 e slacalplie 5 O wsaS (S S
Job (ualS el Wl o Lo s o (g5lwe pad Ll s
agie ¥ oJsia 4 KL oS 5085 5 e
Sl (Ro) S5 palls ¢ e € s
gR oM b uby ol (k) W p5s ouls cllas
O o8 b Sl 4 a8 b ool Jread 8 pallAls
Sl (A US8) wlie (ualS o1 slis 55 wasm s
oalBl 5 5l S8 S wdues Jlend s el £

Ol b € wd Gaddie 5 wel crsds /s0le/sube



AY

=038 CulaS a glayae (5 5le 0 ;uAd (A

by sbos sosudi s Al biae slaads Sl soldinl 4
ot (5olagSS GLidae slaadd Bl Ol e cals SLo
ol 4 S e aly okl g o, S salail 5, cida Sus
el ag aald wsy0 0 5 5eS a0 wdy (Sl E S
Oaad (slom 1 il 3 Gl Hladie 55 (VYAY) o)lSs
3o ol a sanobe ;e slapds (555 an sl G <
IYAWVA G50 5 Gu s /Y0P (g3lius a3 55510
e iU 51 ol S asu sl cwsds S gu/s0ble/suls
9 (Lapas S (ualS) Gloae slaaas ) Omly sles

il o Shead gola 55wy (S13 FL das 5o

X
G &5

ol ©ld Lo yw Ho Glodae ad3 (g5le Al
Sade 5wl 4 aa s b (Y Jsaa) ols olas Lajslas o
slaa s o3lws 5 A0 (s ol o saal sas Ty
500 S a4 (Sa pugrales da 0 ¥ sles 5o Gl
sa i T. brassicae ;55 oy SIS F 55 (halS o g0 aa
50 VYY) 8555 V0 Hlas cu e 4 (RS ol Ll el
Gl wm 50 V) 850, ¥ Hlad o (aald 4 cuws (ualS
o3 (5SS g (e ,u 1) LS A (wald 4 s
YomalS cage ad s ol B uedonw o sla
s aald g e 900wl (S5 E 58 5 e

T. brassicae ;s (i, cga Sl el )5 e ol

- o— 30days
—e— 15 days
--&--7days
—=& - 4 vdays
.-l 1day
—&— control

25

Age (day)
Gy o 2 o)
cmbl Jles i 3 T brassicae Wb gowe -4 K3
Figure 9. Survival rate of T. brassicae in six treatments.



Olylsen g Ll A

18
16
= @ =30 days
14 —@— 15 days
12 == 7 days
= - - 4days
lt 10 == 1day
& .‘1 8 g CONLIOI
3
\\,‘3 6
T
2
0

12345678 91011121314151617181920212223

Age (day)
Gas o 2 )
b3l sled s 5o T brassicae (S a sl e S eis -V ¢SS
Figure 10. Life expectancy of T. brassicae in six treatments.

FIC s )3 im0 dd 0 D e 55, T. rassicae ;5 Hluly Comesr slaamnl 3 uilsls 4520 -Y Jsur
Table 2. Anova analysis of population parameters of T. brassicae on stored eggs of potato tuber moth at 4°C

MS SS parameter
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" Gross reproductive rate (GRR)
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™ show significant differences by the Duncan test at P<0.01
Number of df’s in all comparisions are 5



A4

=03 CulS a glayae (55l 0 ;uAd A

FoC Glos 55 e b Lt (gilwe p3 A glall) s 55 T Drassicae bl Comes laasinl b (#SE) (pKile —Y J gk

Table 3. Mean (£SE) of population parameters of T. brassicae on stored eggs of potato tuber moth at 4°C
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the Duncan test at P<0.01.
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Means (mean + standard error) followed by the same letter in the column are not significantly different from each other by
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Abstract

Most natural enemies have low maintenance capabilities so they are often cultivated shortly before
release. In the case of parasitoids, their hosts can be stored instead of parasitoids. Since storage of host
eggs can increase the efficiency of the mass production units of Trichogramma wasps, this approach
has been suggested by various researchers as a suitable method for mass production of Trichogramma
species. As regards that there are few studies on the effect of low temperatures on the growth
population parameters of parasitoid, so in this study the effect of cold storage of Phthorimaea
operculella (Zeller) eggs at 4°C for 0, 1, 4, 7, 15 and 30 days on biological and population parameters
of Trichogramma brassicae Bezdenko were investigated. This experiment was conducted in a
completely randomized design with 25 replications. Mean comparisons were performed using Duncan's
test. The results showed that developmental time, longevity, parasitism rate, percentage of emergence,
fecundity and oviposition period of T. brassicae were significantly different between treatments and the
all parameters decreased when the storage period increased. It was also determined that all population
growth parameters had a significant difference between the control and cold treatments. Due to the
parasitism and adult emergency rate, longevity and fecundity of T. brassicae on stored host, eggs of P.
operculella can be stored at 4°C for up to two weeks without significant negative effect on the
efficiency of the T. brassicae. However, based on population growth parameters, maintenance of host
eggs for up to one week are most recommended.
Keywords: Potato tuber moth, Low temperature, Parasitism rate, emergency rate, Intrinsic rate of natural

increase, Trichogramma.


mailto:naheedvaez@gmail.com

