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Tablel. Mean (£SE) developmental time of the immature stages, duration of female and male life span, APOP,

TPOP, oviposition period (days), fecundity (eggs), female, male, and total longevity (days) of S. cretica on
semi-artifical diet and maize.

Immature Stages / Parameters Semi-artifical diet Maize
N Mean + SE N Mean + SE

Incubation period (day) 133 540+0.07b 185 5.02+4.04a
Larval period (day) 122 31.63+x0.23a 147 36.20+x0.24b
Pupal period (day) 115 11.96+0.17b 113 10.34+0.12a
Total immature stages (day) 115 48.80+0.39a 113 51.95+0.23b
Female life span (day) 58 55.65+0.58ns 67 56.37+0.32ns
Male life span (day) 57 53.10+0.47a 46 55.52+0.41b
APOP (day) 58 146+0.06b 67 1.03+0.02a
TPOP (day) 58 51.26 £0.60b 67 52.89+0.28 b
Oviposition period (day) 58 3.14+0.13b 67 2.17+0.09a
Fecundity (eggs / female) 58 152.48+8.90a 67 118.03+10.56b
Female Adult longevity (day) 58 5.69+0.16 a 67 557+0.10a
Male Adult longevity (day) 57 4.06+0.10a 46 341+£0.14b

S350 5l St Slao 55 I cosle 5 sl 31 S5 5,93 Jsb JST AL ol e sai 5 A5y (glaoyss Jsb SSbe awlie
Paired Bootstrap O sa5T sl » 55500 (ke 5 &3 e 5555 «(TPOP) (63 jain 3l Lt 633 JS «(APOP) Al sl
A rbu‘ .L.;).sb dL«::—‘ Cba-t BL
b il o3 0 Jlel pelans 53 T 05057 jleslizal b 5 5 esle lacS pos Siji,55 Jsb oS0k b lic
The means followed by different letters in each row (developmental stage / life table parameter) are significantly
different.
Mean comparisons of the developmental stages, female and male life span, APOP, TPOP, oviposition period and
fecundity were done by using Paired Bootstrap Test (PBT) at 0.05 probablity level.

Mean comparisons of the female longevity and male longevity were carried out by using T-test at 5% probability
level.

S peisS 5 slasS ,ci (Adult  Longevity) ML 89 S ) Syl »
s S 5555 () dpur) 55 ool slacS o Bb o gl slamily Gla s

dad gldE 5, g5y Bl S5 el lacS Ll 5 5 LS pod ol ol S, cretica (LeS po)
03 e Gay YY) D)3 5l mis Gay YNF) (o 5re Sy Hled Sl 5395 s seratad oldE 5, jls s esle

a-LATCMwJQc.LU(APOP) Lgﬂ)r;,_?)\u:,.iéjjasjf ;ub) Z)}J d}b )Lm.:s 93 A > W TR }AUQ



o)

aj;}.-)aa)jéd‘d}bjduigﬁgfia)y‘)bgwl
Goy YY) &3 51 mis Gay $/08) (8 srn 4ass lde

() i) 55

S. cretica (& I8 ez (Sl p
(59) > o=y 0329 (Fooi & 5

S. cretica i o= oy Sloki &5 Al
e Sa0 S ol e b Sledi F el ol
O3 ) i alie ol e g i 53 (Fseee aad glde
dad MBS (555 OT god 5 Ay gy sskies
S adis Sul @ ar s Loy D0l S (s
o 53 gy p 350 ST (6l Calizes 1de (slao -
U o o 585 0 (535 bao s ol Sl edas on 5 53,Y
(ol s alel 3y dals Coeal Gl 55,Y
PP S T SN P - Y LSRN SN S TON
S e &3 3l adas LS. cretica lsasle clag,Y
OUs mls sb (per g (fsae tas glde o
S oo edle s 5 Al Dl Sleedi #5 oS das s
Fr 0o Yoy D53l iy (aee 4 gME
ire Ol Sl Sulg ys B Ol Sl

s e Il 6,\;@(,;5

1 .
“\ Maize ——Egg
09 1 —Lur

0.8 - ——Female
o == Male

0.7 1 e

06 -

05

Survival rate (S#)

0 10 20 30 40 50 60
Age (day)

70

Survival rate (Sy)

VEo o Jho 093 0)lowd cprs Al ¢ S 330U 53 dhuans 5 )0

SHE S s Gy VP &b lles o ols 0L
53015 sy slagme OV (o) V/FP) o simnans
2 25 e OT Sk osian aad GME & 1)
5 {TPOP) (55 055 5| hy 8033 JS Lasli 555
OV/YF) (& st das oldé 5,0 (S5 0l 55T 5 Hldde
5595 Jsb Jb= 5l L5 (5o OY/AR) oy5 51 S (g
@l Josp sba¥ SIS ol oS Ol s g e
535 D3 5l s Ls g (e dad oS 0 69
Sy Olej 035 ksl 3 1 (Sl Wil e iy HlMRe
03,51 @l 5 Comer (RIPl 5 Rin S Gl
OLas \ s 53 o8 Hlailen sl YL (555L O
S. cretica | gasl (¢ 5 ol 659 Jsb (ol 0l 051>
S 3l e Oyl 5l pa osan 4 gl 8 (6,
2 (odd 3l 0l laes) a0k oSk s
SVOVFA L i 4 03y (imantad (ol 5,
a3 o Ol S ty}ﬁ gl (Vdsd) 5 V:J A/ Y
dsb 5 (b rae @B & CiS o ol Alg 0 S
o i S5 (S0l S 53 laly 53 (55 e 693
93 dsb oSle anlin plul B wbls 3y
0033 ol wsle 5 5 glacS s (Longevity) S.;
Gl 250 53 Dl g (Fae ded oS G 6

S 53 ol sl g Ml WL esle glacS

Semi-artificial diet

! \ pocoooeooces ——Egg
0.9 - "-._‘7 —-=Larva

oo oo oo o
[ Y R Y -

o
=

0 10 20 30 40 50 60
Age (day)

55 5 (B gamn s (2 E b Sl LS. CretiCa (5g) alo e 035 Jlao i) ) I
Fig. 1. Age-stage survival rate (sy) of S. cretica feeding on semi-artificial diet and maize.




w8 )R ((astu] ;Ao 1], Ko g (Ao

oy

333 Jsb Olgen o ok Tl B A
plmil Gl gy 2 5 ool il 35 e 55 1) S 2 eSS
ol 53 edle 3181 (65 pedd sl OLES 390 pl 53 el
5L 53 (Foan dad gME e s 4 Cod D)5

Y S8 Sl ol BT (5 5ol S Slej

Survival rate (/)

0 10 20 30 40 50 60 70
Age (day)

Fecundity

Survival rate (1)

(o) Al yo— g 0319 SI95k E 5
oy 5 9Y (i gy Cales -l o Y JSs s
ok il osle Al 5131 5 5 o 35 5 ) sl 3l
8 5 53 53 e Olgie 4 X sgmmn 53 s, ol
axr 55 03l 3,3 (655,b 45 das e Ol JSE ol Ll

23 Sl 03 ey ol 4 G a3 g el b S

1 Semi-artificial diet

- 80
0.9
08 - 7
0.7 - 60
i~
06 - l 50 &
=
05 | Lo B
04 1 =
30
03 4 —
- - 20
02 1 I3
i,
01 4 10
- fom,
0 Lo
0 10 20 30 a0 70

Age (day)

4.»..:.3 Lg‘.\:« Zﬁ? ‘)\ 4\.':...,\.&3' l.: S. cretica (ij) d’f_gf"" ;}i) L;)})Lf 9 (mx) LE""N o}_} L;)))\{ c(lx) u)lﬁau\;) CJJ -y J.i&

Q).J}GG}LAJ

Fig. 2. Age-specific survivorship (lx), age-stage—specific fecundity (fy) and age—specific fecundity (my) of

S.cretica feeding on semi-artificial diet and maize

Sles 93 53 5l a4 S esle 331 codeT Sy

.(Vdﬁ)x:ﬁé%f.‘u)’q.&:ﬁléb\:

s K
5o | Maize .
—4~ Pupa
——Female
== Malk
T 20 N -
2 Y,
g 304
>3 .
2 \
-t 4
o
& 20
=
10
Oterr‘,—‘f:,,, v
0 10 20 30 40 50 60 70
Age (day)

(6x)) 4> yo— (g 039 (5 W) 4
Jsl 555 s Socretica S dal ¥ S s
s GIIE b 5 O3 g5, (CoNOrt) O sl 5en S5
& ol e alol ean s ol ol 03l OLES o gime

3 Jlp 53 Franad S S 4 by (S

o Semi-artificial diet e
™A ~*~Pupa
’3 r A ——Female
3 Y e
> 40 | %, ~Male
o T,
= ="
= .
g 304
=
]
=
=

Age (day)

S35 yeen dad oldE b, 3l 4di LS. cretica (ey) %F&uai)f.ﬁjﬂu\.f‘—rp
Fig. 3. Age-stage specific life expectancy (ey) of S.cretica feeding on semi-artificial diet and maize



oy

Yoo Jlur 093 0 )lowd cphd M Swd320LS 50 st j ;o0

ws M s s Jddg S50 op ke (ool
(F JS8) 55 pIFF 555 55 YWYV jldie b o s
2 B b USE Gl s edd e lalsses

R AL S TRTSTILY S TR

260
240 4 Maize —~Fee
—=Larva
220 —aPupa
200 4 ——Female
180 4
160
140 4
120 4
100

Reproductive value (v;)
o oo
(=R

40 4

]
(= =

70

Age (day)

(Vi) (oo M g5 (o3
Ghdy W p e g S5 el )
Jo g 3l e a s (JHlesle 5008 ()Y (o5)
Sl 350 03 o A5 50l dms e 0L O s an
25 bl ol sy (5t Sl 3l esle EL

260 | Semi-artificial diet
240 -
220

200 -
180
160 -
140 -
120 4
100

80 -
60

40 y
20 r—""'
o o _ o

0 10 20 30 40
Age (day)

Reproductive value (v,)

)3 5 B s dass 6 8L a4 dis LS. cretica (Vi) e W5 55, —F s
Fig. 4. Age-stage specific reproductive value (vyj) of S.cretica feeding on semi-artificial diet and maize

Izl o )3 (55VYF/VA wfq\:,.g%s«{wr;.:
olie o Sle blie 53 ls gme Sl U8B Ly 0
S Gl oo Jie W5 alls 5 sl edd )T
39 oI5 gme Ol (glyls Syd g o s e glde
b (e s (ol 6 Sl 4 Glae i MG
(Y J3dr) 551 035 PYNF o SiLee

el 0L Comen IR G15 #5 polie (o) 2
4Jx LS. cretica Wﬁt}tc;,g}:ﬁ@}: sy
Gl s D05l Rl (e olE S
33 Sl (S5 dpdr (el o Sage cammial
Sie e e Ol ) 68 6K Camex LRl iy
e 8y Sl adis L 3T ol e 151 515 5
S p33038 55 Gy ) +/rAD Hldie b o g 4o
oy ol Sldie &S 3 S 3 cpl Wl 15 S5
S Gay ) /8VY Sl b ooyl (g 5o
Sorer Gl Bl (e &5 SMas o e o5 S e @
Gas ) V530 &5 Blu 3 dis b gy 3590 55

Sladss LS. cretica Comes das oo 0L &S A s

S. crertica Cures> Ay (Sddiuw! g

SRIF e FS e RIG SIS E S
5 Jetds A 25 Jedd s Gl 2 e
Szl 3 i er 0158 4 Jod &5 Olej Sote Lo g0
GO mazr Sl sy 93 e iy 8T adeie
ity b)) sl odks sl laaminl s slie Ates
e Glre i G5y (g 2050 )Pl Corexr U
oo 3l el b o sian and ol &y 5 03 Bl
Bslie bl jy ot 5557 1 i 53 (S5 sl @ 2
s Sttty 5SS a (sl ok 35T sl il
DS b e Ve Ll D By LS edd
Paired 55T L eis g oo 3,57, YL T35 L 5 Slasloes
odd 3L (sladminl ; polis S A esie Bootstrap
0 el mbw 5wy 350 e Sbae e )
(Y Jgd) dzils Hls sme D Jii"&i L deoys

faos sia> Ol & Judds LAl £
35 e dsb 03 el 55 6 Sl glagss

VYIRS ke b o gnantas (1 6, 5 3,108




w8 )R ((astu] ;Ao 1], Ko g (Ao

34

ol s s o3 3 YL ld 4y ogee and olde
5SS B ekl g (gME S Coslle ¢ 555
(253) 3T ol b OLjen b a3 gl 355

M‘j"J}"J’j)ﬁJw‘f‘j \/'9«0}j‘)‘,§)>¢)‘)5

(Y Jgd) A3
Sl Camax Ay Glaaninl y o fege (NS dlie
Ol &yl g o san 4ad glde 5, (69, S. Cretica

oy (S9y ok ab :\3; Camer Gl Co o ld

Q)S}&MW@\;@ZKJ‘Q.LUQS.Cretica Wﬁjdu@w‘ﬁ—" J g

Table 2. Life table parameters of S.cretica feeding on semi-artificial diet and maize

Life table parameters Semi-artifical diet Maize
Mean + SE Mean + SE
GRR (eggs/individual) 167.86 + 18.58ns 126.18 + 29.15ns
Ro (eggs/individual) 63.14+7.35a 39.54+£5.27h
r (day™) 0.0805 + 0.0027 a 0.0672 £ 0.0024 b
A (day™) 1.0839 + 0.0029 a 1.0695 £ 0.0026 b
T (day) 51.37 £ 0.56 a 5457 +£0.29b

0505T) dizd Hls gme OOl (ghyls (oyleT L5 51 (aminl ;3,2 3550 53) sy o 53 Soglime o > (slyls L;lﬁa&:i}l:.e

(do 5 b Jlea| ch.—t > Paired Bootstrap

The means followed by different letters in the same row (for each parameter) are significantly different (P <

0.05, Paired Bootstrap Test).
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Abstract

The stem borers, Sesamia spp. (Lepidoptera: Noctuidae) are the most important pest insects on
sugarcane and maize in Iran. Biological control using its egg parasitoid wasp, Telenomus busseolae
Gahan, is the main recommended controlling method for the pest. On the other hand, mass rearing of
T. busseolae is strongly depended on mass rearing of its natural hosts. This study was done to
determine the effect of semi-artificial diet on demoghraphic parameters of Sesamia cretica Lederer in
comparison with maize as its main natural host. Life table construction and related parameters
estimation were carried out using two—sex life table analysis procedure. According to the results, there
was statistically difference between estimated values of the demoghaphic parameters of S. cretica on
maize and semi-artificial diets. Total developmental period of S. cretica were 51.95 and 48.8 days on
maize, and semi-artificial diet, respectively. There was statistically significant difference between
maize and semi-artificial diets, according to the Paired Bootstrap Test (PBT) at 5% probability level.
Estimated values for intrinsic rate of increase (r), as the most important life table parameter, were
0.0672 and 0.0805d! on maize, and semi-artificial diet, respectively. Considering higher value of
intrinsic rate of increase and lower value of mean developmental time of S. cretica on semi-artificial
diet, its proper quality to meet the nutritional needs of the target species was confirmed in comparison
with maize. Considering all of the results and acceptable values of the life table parameters, examined
semi-artificial diet is recommended for mass rearing of S. cretica.

Keywords: Rearing, Sesamia cretica, Diet, Life table parameters.




