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Comparison of life table parameters of three populations of
braconid wasp, Habrobracon hebetor (Hym.: Braconidae) on

Ephestia kuehniella (Lep.: Pyralidae) in laboratory conditions

Sl pol e 550 8 gl iy s 4
Q\J.@J ‘J‘UJ"A C,.:Jj; aK.f..Jb sz)juswtmjmjio- ajﬁ

(\V/\‘k )ﬁ;@.ﬁ u:«_).;.\._r. GJU ‘\V/\/\ )):'.j'@"; C,JLL): @)U)

oS>

Habrobracon hebetor (Hym.: Braconidae) JJsu3L o) 2w lazelil
G ARalesl Ll B Ol J Okl 22l 5y 5 oK adlaie a3l 0l 6))&':‘*’*
Cosby (o gmdisas 55 YA glod s Ephestia kuehniella 3,1 Ay &5, O o glas,Y
AL 03y mes SO celu A g liagy Celu V8 (6)80 0595 9 o ys R0
NAV SLE =1 ie gy op50 dsb i 5 4 G5 bl 5l el éjﬂt"”-' s sl
e 5, YONO 5 YUAD YFNY alesT 5, opdsl 3 S5 4 Al 5 55, ATA 541V
Lo oslinal ol S i) Sl Comer L) 5 oo W5 gla el ailee s 0l

J.A.E.\A}S PR e M\Kréﬁﬂ.bdj;ﬂ\j@ijfg& CLCamas= 3 533 U'i‘)‘ oslaiul

* Corresponding author: fathi @modares.ac.ir

Yoy



e A5k e A Comerr aw ) o bl a0 K0 5 llans g b

() Camaz uls8l S13 ] VONE 9 Vo /8 QOO s 5 4 395 » o5 edle 53
VAVZETRVAA BAVA SNV ) BGOSR A Pt Al F5 Geslalesle H/YA 5 /YO /7Y
sl Ep 03la/o3la YYT/YA 5 YFV/AA OA+/40 (Ry) Jodd 55 2l T S esle/esle
AONF 35 (1) s S5 0les ke aowgza 5 o3l/osle SYV 5 VEY P (GRR) o A 5
Lo oS 5ls LIS aBl plowil Gla s 51 Jol s el G 4 39\ O/F VBT
Sl el 5l eu S 5 K Come 55 b anglie 3 ntll e St ool
A Sosllae as s

Sl il cumas Ly sla eyl o SW5 J s Habrobracon hebetor 1 3JS g3l
Ok 3 Oleal ¢ Jrad 5

Abstract

A study was conducted to compare the biological attributes of three different
populations of Habrobracon hebetor Say collected from Chegeni, Gerit and Alashtar, in
Lorestan province, Iran. The experiments were performed using fifth instar larvae of Ephestie
kuehniella as host under laboratory conditions at temperature 28°C, a photoperiod of 16: 8 (L:
D) h, and 60+5% RH. Total developmental time of Chegeni, Gerit, and Alashtar populations
were 8.87,9.17, and 8:38 days, and the values of life expectancy were 24.12, 29.85, and 35.12
days, respectively. Jackknife approach was used to estimate the values of the life table and
population growth parameters of the same populations. The intrinsic rate of increase (r,,) were
0.34, 0.35, and 0.38 females/female/day, the finite rates of increase (1) were 1.4, 1.42, and
1.47 females/female/day, the net reproductive rates (NRR) were 180.95, 231.88, and 342.28
females/female; the gross reproductive rates (GRR) were 334, 343, and 477 females/female
and the mean generation time (7) were 15.3, 16.2, and 15.4 days, respectively in above
mentioned populations. The obtained results revealed that the Alashtar population had the
highest performance than the Chegeni and Gerit populations regarding the life table
parameters.
Key words: Habrobracon hebetor, life table, reproduction parameters, population growth

parameters, Lorestan province.
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Table 1. The mean periods (+SE) of different life stages (days) of parasitoid wasp,
Habrobracon hebetor, collected from three regions of Lorestan province

in laboratory condition on Ephestia kuehniella

Regions

Stage Chegeni Gerit Alashtar

1.42£0.08* 1.26£0.07% 1.0320.03°

Egg (days)
(43)" 42) (45)
2.09+0.08° 2.58+0.08% 1.97+0.06°
Larva (days)
(35) (36) (42)
5.44+0.13% 5.22+0.08% 5.37+0.08"
Pupa (days)
(34) (35) (39)
, 8.87+0.15 9.26+0.08* 8.34+0.08°
Total immature stages (days)
(32) 34) (38)
. 29.72+2.8% 32.62+3.4% 37.77+3.6"
Female longevity (days)
(18) (13) (22)
29.77+1.8% 28.2+1.2° 27+1.8%
Male longevity (days
geyity (day3) (13) (19) (16)

Libge 10 lail o 53 Jls e DMl edas 0L sy e s wlie b Sy Lo sla o SSle
(SN.K)

il e eslatal 3y 50 51 ST sldad edias QLA 53l O gy sldel X

Means followed by the same letter in a row are not significantly different at 5% probability level

(S.N.K.).

* The digits in parentheses showing the number of replications
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Fig. 1. Survival rate of parasitoid wasp, Habrobracon hebetor, collected from three

regions of Lorestan province in laboratory condition on Ephestia kuehniella

40 -

35 s —— Alashtar
—— Chegeni
— Gerit

Life expectancy
o m 3 T B K =

10 20 30 40 50 60 0 80
Age {day)
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=

Ephestia kuehniella (s, oyl Lyl & 53 Ol I Olial adlaie 4w
Fig. 2. Life expectancy of parasitoid wasp, Habrobracon hebetor, collected from three

regions of Lorestan province in laboratory condition on Ephestia kuehniella
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df=2,49; ) (3,3 O Uiy Jlexml b osle 53 a5 ol A5 osle o sltad as 520)
Ml ghyls cilie Gble 5l edd L;,ﬂ@;.- sy w03 (F=26.58; P<0.001
3,5 58 gl oS (Glesle sl 3l sluad) () Corer A, S S LT sl BIEREN
CIY L a5 S oS Ghl 55 (Wpd e Bl Cone 4 Sy 8 3 esbe
adlas 31 ol L;)j@.? Glas 3 Camar Ly JI3 &5 g So/eslalesle 2/FA 5 /YO
33 ol gme M sl B 5l s Gble S el (555l mer lassss b a2
5SS (bl gl (D) comexr Sl alae &5 (df=2, 515 F=9.9; P<0.001)
Loy Coter gl alze &5 o s sy VIV 5 VFY OF (S a2l
df=2, 52; F=1017;) A& sdalive jls s (i) bl i bzl adlews 31 ol @JT@},
.(P<0.001

Sl p3Y 0l3) (1) Js S e I OSle S 3ls Olis Sl 5 ol =
VEY Cs 5w il 5 e S Gble 5 s 3 VONY S adkes s (Coame 04 2l Ry
Gble Sl el LSJJT@".' SLauss s SO Ol o ols e N 5 55 55, VO/Y
(df=2, 53; F=1.62; P>0.05) CuilS 3 g 5 Cilises
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ol L;),T@;.- Habrobracon hebetor 1 gu3,4 5555 Jee M55 sla el )by (+SE) &:fjl:ﬁ =Y Jyu>

b S Ey sl eslanad U @K&iuj Lyl 5 s Ephestia kuehniella (g5, Ol ) Ol adlas 4w

Table 2. Mean (+SE) reproductive parameters of parasitoid wasp,

Habrobracon hebetor, collected from three regions of Lorestan province

in laboratory condition on Ephestia kuehniella using Jackknife method

Regions
Reproductive parameters Chegeni Gerit Alashtar
b b a
Gross fecundity rate 421.8+17.6 450.58+17.8 533.9+22.1
(15)" 12) (19)
. 361+22.4*% 381.2+24.4° 411+30.1°
Gross fertility rate
A (14) (20)
0.76+0.03* 0.79+0.03* 0.71+0.04*
Gross hatch rate
(16) (15) 2D
. 1904 +24° 395.86+23.5" 521.9+£23.7%
Net fecundity rate
(13) (13) (22)
- 141.7£15.9° 307.9+16.7° 381.8+26.2%
Net fertility rate
(15) (13) (@3]
15.5+1.6" 10.6+1.07° 15.1+1.4°
Eggs/ female/ day
(16) (15) ¥3))
5.7£0.49° 8.3+0.6° 9.8+0.47*
Fertile eggs /female/ day
(15) (13) (23)

Lilee 10 Jlezsl Claw 53 b pme OVl eias Ol sy e s wlie L Ui b sla Sl

(SNK)

il e eslatal 3y 50 51 ST sldad edias QLA 53l Oy sldel X

Means followed by the same letter in a row are not significantly different at 5% probability level
(S.N.K)).

* The digits in parentheses showing the number of replications
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ol L5J)TC«,;.-Habrobmcon hebetor 45535 555 Conezr Ady sl el )Ly (=SE) J._<..LA -V Jgu>
b S oy sl eslinad U a8l Ll 5 s Ephestia kuehniella 55, O} Ol ailaie 4w |
Table 3. Mean (+SE) population growth parameters of parasitoid wasp,
Habrobracon hebetor, collected from three regions of Lorestan province

in laboratory condition on Ephestia kuehniella using Jackknife method

Population parameters

Regions

Chegeni

Gerit

Alashtar

180.95+15.1°

231.88+13.9°

342.28+18.7°

R,
17y (13) (22)
334+16.17° 343.6+16.6" 477.5+16.4%
GRR
(18) (14) (22)
0.34+0.01° 0.35+0.006° 0.38+0.005*
T'm
17) (14) (23)
b 0.44%0.01° 0.45+0.008" 0.48+0.007*
17 (13) (23)
J 0:1+0.006 0.0960.002* 0.0970.002?
(18) (14) (23)
; 1.4+0.02° 1.42+0.009° 1.47+0.007*
(18) (14) (23)
r 15.32+0.32% 16.2+0.46 15.4+0.31°
(18) (14) (23)
1.95+0.076% 1.86+0.04" 1.74+0.03°
DT
17 (13) 1)

Sl 70 Jlazt o 55 ls tae S ot DL sy s s wlis 8 Uy > b sl Sl
.(SNK)

.,\.V.ZL:L;c salae! S50 )lj.<3 Sldas sas QLJu ﬂlﬁ Q)}: slael x

Means followed by the same letter in a row are not significantly different at 5% probability level

(S.N.K)).
* The digits in parentheses showing the number of replications
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AT Ol 4 Corer Sl ln oY Ol Sde) (DT) Cpmar 043 il 2 55 Ol
S WVE VA s il oa S Gble s 5 50, 1/A0 S0 addate )3 (Wb )3l
5 5o Gble sl (goslaer slassss 003 2l 53 e p3Y Ol Sde (S s
(df=2, 48; F=4.72; P<0.05) A& odalie 6)|3g5.“"‘ | J:.iJ\
53 Ho hebetor 15533 5555 JUG Jol e sad 5 L35 0553 JB Ole S lacslis
55 b e andllas 3550 Saamar 3 35250 sl L (il sdalie axllas oy
VPG 2l Comanr 53 50, MY SEALE Jl e 5edTs A5 Jsb ol ey
andllas 3,50 Glacarer 53 ol pedle () Jadm)ogr Soslite oy S Come )3 S
L5555k s ol ks e e Jgb e @530 55 bl bl Ll
ol Esk S U sed 5 s 0555 s Les iyl 31 GHuang (1986) s ol 2l
Magro and Parra law 55 55335 cpl & 5k SIS 503 s Ay 0550 Jsb Al o JalS 585
w33 YV Glos 53 Ode et al. (1997) Jaw 55 5 555 VY/A o godos 53 YO (las 3 (2001)
Ohlas 5158 bl 5 505 ol @i ] 0y ol ol pxd Sy V=V sl
5o V0 sk egedos 4,3 Ya) (gles > Adashkevich and Saidova (1987) 5 (1996)
Co S Comex b BLLITGe G ) 51 ol glaasl L alie &5 col ol pns
355 P18 635 Ly )55 g 453 10 gles 5 Qive et al. (2006) S TR g
o O3 VWS s e s 50, YY) S il ads e 5 55,5 /0 Y e
SR u‘:iujfw Ll b 53 Sl s & Stags onl 5l ol il 4 ol slie
b 53 GAd ;5 0,55 Amir-Maafi and Chi (2006) lid=s ;3 A3k o ooy 2590 Sled
Vo/AF 5 YUIN S 5 4 G.omellonella 5 E. kuehniella OG0 95 (S35, (o semdew 453 YA
3 U5k Gramen 5 500 VTV 5 VY0 i 5 4 W6lsee et Sy (s 050 sk 5 5
sk 5l S sed 5 L) 0553 Jsb Forouzan er al. (2002) A& (oS 55, Y/P4 5 Y/ ¥ Sy
555 VY08 1, G mellonella s 55N (S 55 o sodos 4z 33 YAZ /O slos 55 A5 su 3L ol
AW iy (Spid 5 oY (e 0555 Jsb uomen fpdime pl S
5(2000) o 5 Blas sl gla pny 53 WSl 4 a5 L s S s 5, PA 5 YUY
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5 0lse 458 36 o A3 5230L L5 ol sy en3 Jsb & A sles (1996) Olslae
B 5 odd 55158 il Ol sld sdalie S oy 3,8 pad 13 0T glie o £
lesl el Bl s 5 aallae 350 Slaomer Sl Bs 4 LIS e e i
adlate 3l odd ($oslaar Cumax 4 by addlas pl 53 (S dl Ol cn SV

Gy YINY) S Camex 5o 50 5l opl Ol 0pieS 5 35 Gap YONT) 22l
b o andllas 350 Glacuman 53 3 g ge slac s Kl 58 bl -l el s
YA sWs ;3 G. mellonella s E. kuehniella OU o 33 oy H. hebetor ;435 SA5 Jsder
B8 &S ap 4 I addlas 3)5e (2000) o5 sl s eseede oo
D) e g ol anildS 030 Sl S5 & Al a8 sl Ol 4B § s sla s
ol S Uy o b il e 5, VY B VPGS 5w Ol o onl s Sl
520D & F o ale o 50 Sll anlllae s, 5o Sblamar 53 s ge GlaslE
b odd S @l 5 ool 5 0k S o s LY 51 S (S
b 5 5 i 93 3l s Oliuls (15 (20060) s Blre el ASL 0 553 pdie
S oo 5o besle sl Wbl s Slialee ol Gasw 5 Lol Wles S eslanal
L 0k 53 s S s ol el ol W il > 5,50
b e s ol gedel s olie 5l 2aS a8 s S s 55, ¥ 5 Y S @
sl ,la_“.b_.i):v_&u“ WA a8 sk ol esls o i o (5505 = b g

ol s nd o555 VMY o pods 553 YO (las 3 5 (1969) a5 e Lo
YXZ/¥ Pectinophora gossypiella Ol S35 5955 (pl S50 o< Ol 5 (Qiue et al., 2006)
V210 G. mellonella s\ s,N 55, 5 (Jackson and Butler, 1984) o3bs 5 3 & I3l & 0
=5 Ol e .(Adashkevich and Atmirzaev, 1986) Cul ol cpnd o3le 35 o Slil 4 055
el 0l a5 Anagasta kueniella (Zeller) Ol 5 (S5, = YOV osle 5,5 & sl 4w (63
RE3) .x_;j:w'bl.; Lﬂ‘ S ('.’>u ,lu2es Amir-Maafi and Chi (2006) .(Clark and Smith, 1967)

L oS s S acwloes sde £8/Y 5 VAN 5 5« |, E. kuehneilla 5 G. mellonella g0\ 50
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ol g 4 S e tash 53 Al el Sales Sal Gad 3 slel G 4 S
Sl sl 5o Ol 55Y 5o wliss Adsn3hl Glas s G s sske 4 i
53 o) Olie ol sdalive SNt (5l g 5 K155 oo ol ) &S o o o313 13 sle
L Odlst| ol e oS s odsde 53 (2006) o 5 Sl el ol 2 o sdle il andllas
S0 e A B8 0l pimmen 5 Ghlasl el Ll 3 53 OS] 51 20 e S0
5 S50k (ST s e b el wBIS a slal Al 40k gleesls
O 53 a5 S Oy Olallas 31 Lol mb el b (Taylor, 1988) s ,l> _Sxu
3ot (6ol 5555k (slaysss Comer B sla gl oS sl 0L sl
Sylpa S| 5 aS usb a dils Kas b gyl sme SbNEl Oliv I Olisl Calises bl
Al s S 5 A Slaanar 5> e bbb ool Ol S 5 0 i
s Les bl oS a5l tbesTlalonil Jail 5 03 g 0Ly @ a5 L (Y Jsar)
03 35 g Sla sl Js ol cdaline laslys a5 o) o a3 4 ceslinal 5 50 O e
A2l g 0T Jhe M5 il 5 s opl 55 andlls 350 GlaComen
S ol addllas 53 A3l alamer 35 S5 F 5 sl skl s 4 sl
S 5 Ssline zill Camaz 3 jyesl/esl VAL oS Camex 3 jsfesle/esle oYY
Loy sle el gls dime ple baw g ads 55058 @L... L glde>de LB ool
Al 2 S o vl cosline e 0L e s LS5l L pl Sarer
Olsee (S3p H.o hebetor ;505 Comer Ay J13 Cf Youm and Gilstrap (1993) &lag>s
e ) 3s/e3W/esle 2 /YF Heliocheilus albipunctella de Joannis (Lep.: Noctuidae)
Cararr LI 15 &5 (2006) x5 (Blae ool ool 0 ad o3lo/o3le AP/ o Mg
Sefesle/este */\YY 5 NOY 35 4 E. kuehniella s G. mellonella Ol 35 S35 1,
ol 5 4 0l 53 ol s 1y Camer ddy sl el 4 T raman 05 S s
SIV0) Joo My palls 55 Gaslesle/osle VIS 5 1/1N0) Comar il alze & 5
s & Ub o Sle 5 (eal/osle /4 5 00/)) e 55 L2l Fr (osl/esle 114
5 SLES 5 Comer Ay 515 55 0o SV les S avls (G, VA/Y 5 VP/A)
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3 e el by 4 S oy anlllae b alin s asdllas ol 53 Jie a5 allsl
S ol 53 Ol slAn o35 &) il bl sy 50 ule s 4 (2006)
GelsS 53 edizee ol iipl g oo AL e aslllan 3 5e latimar 5 (U su3Lk s
Slo Lol Lats i pl 5 Lol s S eslanal osle 5 5 i 95 51 () ansles 53 5955
oz 3 1y a5l ssss cpl Ad) 5 (2009) OLKes 5 Olss 5 Klazz S 13wl
Otz cpl L5 gel el goeslefesle 2V 9 0 NYA CSS 4 ek 5 Y 5 YA
YA slabes ;3 1) G mellonella 0Ly (55 55 15 A3 500 ol Cane ol 58l alze &
b omemes s S sl ayesl/esle VAAS 5 VT L0 S 4 sed 4 s T
a o3 S l5S s a3 Vo slos e S IS0 5 (SYsb s
Gbls 5l e LS))TC“-".' 5530k Gl s Samar i)y la b andllas 3 (Jl> s
35 blarex opl Olbe 53 ol sne B &S L5 S (aseie Oliw J Oliwl Cilises
5 oA Glag S s Comer RIEL Al F Coner W3 25 O3 VL 5 30
OAE 53 0ls ke 5 et SO0 e Soml olie 5 Jie A5 Lallsl
S s Comer 5 b aglie s 23 il 5l e LS)JTC“-".' S5 53 Sorer
AL A S 5 S lacamer b anlie 53 Come ) VL LS
b ke o i G S 500l o oS 03 (oL Ol & Somer (R SIS 20
bl o 2el,le ) ((Bathipour er al., 2001) 55, 0 48 4 3l ade S5 J 28 e
G s ol Sl ol a5 s oS ol 3351 s S Jeld s ol 3le Cma
iisee LW s Ho hebetor A5 535G 5505 ol Jb= 53 0,8 e 513 s 354
Sobolay yresse oS ons 4 cikvie SUT ade 5wl s epdl Dope a4 siS
Gl Sos iy 0358 £S5 05 Camex A F5 Gl edd OIS olie sl
Sa/esl/esle /VAY G (Reddy e al., 2004) Ols bl (g5, 55/esle/esle +/NY 51 Cilises
Comarr Ly &5 ol SR polie anslie il s i (Naseri er al., 2009) L s (S5,
ay oist oS Sln bl ol polie b ilie (sWaOlss (555 H. hebetor A5 5505k 5 585
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Ll
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Gridl Cama 0305 ) Guios cpl 5o Siolosl 5,50 (laygls 45 das oo OLES udies ol
el 5l e Ol o ol ol 5 At 1o, 5 6 SVL Comiamr Ul 5 e W5 Ll
Sl SBT3 IS 5t 4 528 bl w0 LT Jlisl 4 S 03 Slalllas
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