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Abstract

Transgenic plants are important tools that can complement integrated pest management programs. One of
the concerns about transgenic plants is their effects on non-target organisms such as predators and
parasitoids. This effect can occur directly (lethal effects) and indirectly. Natural enemies may be affected
by feeding on herbivores that feed on leaves, stems or flowers of transgenic plants. In this research, the
effect of transgenic varieties of broad bean (G-faba-560, G-faba-5, G-faba-20 and G-faba-21) and also, a
native variety (Qaramalek) on the biological parameters of black bean aphid, Aphis fabae Scolopi and its
parasitoid, Lysiphlebus fabarum Staey was investigated in the laboratory. Results showed that mean of
nymphs produced by female aphids on all transgenic cultivars was significantly reduced compared to
Qaramalek cultivar, which indicated that these varieties are unfavorable for black bean aphid. It was also
found that the native variety (Qaramalek) was more sensitive to A. fabae than the transgenic varieties, and
the pest population decreased in transgenic varieties. On the other hand, developmental time, adult
longevity, parasitism rate and emergency rate have significant differences in broad beans varieties.
Because aphids fed on transgenic varieties were small in size, parasitoid did not prefer them for
parasitization. As a result, in transgenic varieties, the L. fabarum was affected by population reduction
and lack of A. fabae. Also, in this research, it was found that transgenic varieties of broad bean are able to
reduce the population of A. fabae.

Key words: black bean aphid, emergency rate, fecundity, Lysiphlebus fabarum, parasitism rate,
transgenic plant
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Table 3. Variance analysis of biological parameters of Lysiphlebus fabarum on broad bean varieties

R REERINIE T SCH PP <

Mean square+SE

AU sl s o0

S i s

Fealca ﬁglﬂ P ) éb S ee Jsb ‘5)ﬂ;|)‘ r-“‘:lljljti, Cf’
(Source of developmental time . . . emergency rate
L df adult longevity fecundity parasitism rate
Variation)
.y 11664.53
e 4 16.21 6.77 27008.64 4110.32
(varieties)
Uas 96.79
180 0.82 1.86 649.57 46.51
(Error)
F 19.70™ 3.64™ 41.08™ 88.36™ 120.52™
P <0.0001 0.007 <0.0001 <0.0001 <0.0001

*Significant at 0.01 probability level

By G L sl ws SYL cds L bl
sl s il G560 o35 O Jis 4 5 Sl 3
Ladly pol CudS oSl W 4 G-F21 5 e S wdss
335 355 Slp ele Olsee Lsgy SS5 S air b5l
(8 dsd) 55 35530k s ol ol b o e
ML el a2t g5, Lo fabarum 505 <5, roess L)
sk eals QL () IS s bl cilsre glag) i)
ol ats Gy Lso) bws odd atiliS 05 A el
52 025 10 L Sl B 135 (g5, (e ax3hl o) 5 aldad) SGL

335 53 @25 YA LGS 35 55, 0T JWs 4 5 55 Jsl S

™ no siginificant ,ls sxs & ™

Loy S Jlaxs| CEM 23 s g

5 il slagd, (55, Lo fabarum s Gl Sl
Gy b opl S0le 2 iie @5 AO/Y L YOV
5 4 G560 G-F-21 (G-F-20 G-F-5 (Sl 3 (slad,
£ YNV AVYY £ P AVVG £ YA A0V £ UYL
Ol b oo o3 el oz (55 AY/AM & L/A 5 AO/Y-
OLLS (ola e S| a1 5 o35 Dl S0 L5 308l
bk 03 osds @b el S mls el s il
Lol a5l 5 e G-F-560 o3, 5l o5 S apdss glaazs 03 5
ol o Lss Y s 4N Ay e B4 sy

WIS a4 by e el cpl s &Sl il 36 S o i

\f.Y QMU 9 )l /) o)l /p&o}'so 099 /w) w' 9SGy (W0 -


https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.2.6
http://gebsj.ir/article-1-437-en.html

[ Downloaded from gebg.ir on 2026-02-18 ]

[ DOR: 20.1001.1.25885073.1402.12.1.2.6 ]

B sl 453 (55 Wy w5 slaeds U

Q\)L{.‘wﬁj JG.GU

Lol e G250l b usob Olee Lol (sls 13 aha 540
Slr 0533 SN s @ Olge b ol (pl &S 58 Iy als

el O jae 4l s 55 gl Lais

GC-F-21 3, 555 sl 5oy 5o @55 YELG-F20 35 (g5, )
355 0% ¢35 V) LGE560 o35 55 5 Jsl 3ss 00 @55 YL
S s e OLES a5 Sl SRS (570 o O Jsl
L Ol Slbaeysy 355 soe Jsb pled 0o b el slay s

Lysiphlebus fabarum 55 a5 laael 3 (555 o 2550 OBl land) S -8 g

Table 4. Effects of broad bean varieties on biological parameters of Lysiphlebus fabarum

syl olzsl £ Sile

Mean+SE
= B slaispiiossn Isb Jlesle 5405 ses dsb Js woshsls 3l E JE i ssb S
(varieties) developmental time adult longevity total fecundity parasitism rate emergency rate
Shal 3
s 6.75+0.17c 4.72+0.19b 151.12+6.3a 65/00+2.3a 77.59+0.8b
(Qaramalek)
G-f-5 7.98+0.15ab 5.73+0.17a 87.75+2.9b 39.77x0.8 70.69+2.1c
G-f-20 8.03+0.14ab 5.64+0.23a 86.27+3.6b 40.48+0.16bc 60.11+2.3d
G-f-21 8.56+0.13a 5.16+0.23ab 85.20+3.7b 42.52+0.7b 90.61+2.8a
G-f-560 7.92+0.17b 5.73+0.27a 93.88+4.8b 37.46+0.6¢ 41.82+1.4e
sl e ls e O BB s S i G SO Bl s a5 Sla Sl O 8 o
The common letters in any column indicated not significant differences between varieties
35 | —8— garamalek --®--G-f-5 — @ —=G-f20 --A--G-f21 = 4= G-f-560
30

dayli fecundity (egg per day)
[ ot [ [
= 7] = 7]

th

7

8

9 10 11 12 13 14 15

age (days)

o 2050 WL slagd, o Lo fabarum oo i, 5o L5, Y K3

Fig. 2. Dayli fecundity of L. fabarum on the investigated broad bean varieties

lod, s 6o sl dons il e (als) Sl 3
Aoy SSle DMl s 508 Sl B e o) 4 o
LGF21 o3, 5 bagdy als b SLelB o35 (5 )5 il
G-F-5 L G-F-21 (sland, o M| 5 550 13 sne G-F-560
Slsgme G-F-20 5 GF5 13, 53 L G--560 3, 5 G--20

oo Lfabarum 555 55eb doss Sk (& Jsdr) S

ML ol axd 55 L. fabarum 5 p55 el doss Sk
~4 G560 5 G-f-21 G-F-20 G-F-5 (Shul 5 (sland 535
£V SN E U TUW E A O XY
oSls aslie A ale dogs YV/EL E 0/ 5 £Y/0Y
S5 s, s DL el ard G5y )5S bl Ao

20 S sl eIl Aend SN el Ol s

\FY Ql&.w.gl.'i 9 )LQq A o)lmib /,@o,‘l,a 0599 /w) 6‘“‘ 9 QSAH) (W0


https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.2.6
http://gebsj.ir/article-1-437-en.html

[ Downloaded from gebg.ir on 2026-02-18 ]

[ DOR: 20.1001.1.25885073.1402.12.1.2.6 ]

Q\)L{.‘wﬁj JG.GU

ML sl S (g9, WL wu )l 5 sland, SU

o5 dsb 53 sl el bl Lt Bl (adlae ) Lol 3
2 sl s e e e, o a8 S
(e 3l Ol b 1ol il gland, la S
slge oS Ll 5 asl Lol 359580 5 456 pled OS5
S ) il alS lagdy s s ol
S sla Sus s (ol Dol g Slypan slaedins
s ody a eds 31 (S 3L 65 5 e dag ) Wl
b el wds Ul el ol el sl
ol by ((Meradsi and Laamari, 2018) .S o sl ol 5a
Ll e G-F21 5, gy, BL el 4z SSos e Ll
b gl GF2L a5 3 (gl kS O3 oS 5l 3G
Fr ol o Sos e Ik S ol 4 el it
S obaed) w55 (ol SIS 50 (M) Comer 21530 13
S sl ooy s oo (Som o053 Job Rl Eel
doil S35 3 b o wtl e S| digs e sled 4 STl
G- o3, (oS oslad Ml ol s S50 0555 Jsb (o Silee
Calad adl ol DBL sl as il g eslie o5 21
Slpd, a5l SLS 5 S cul A0 Sl Smee
St Sy 3l 5 ek asiia (bl sy L il
350 03 (Pred SRl Olgn laard 5 5 55 el sl
Jsb Sl anglin ax ST sty plnil pslis 5 lo (slag3,
Shls DL aalllas 5550 slacd, oy ad Jb 3 e
lapd, sas and e Jsb S0l Lol S (g)ls e D
i 130 Shal 3 055 & Cond GF-560 5 G120 G-F-5
oSl & bl IS Sl s sl Ol Rl 5,
b 50 Sl il glands (s, ML sl 2t e b
L gt o das e 0L Lo a5 il b ol 65 o)
et Gl sl jee dsb 03 Sel S Sol ol odS
o ol G ol 5l a0l (Zheng et al. 1993) 555
Aol G215, (55, ML olw a2 jas sk oS A o lae
S s Somoenss dsb 8 ed) Olan el lagd ) 4k
033 Jsb Sl aglie Al Cowsay ag3, ady 5l 5 O
DA S oS 3l DL ML e Glan,y sy 4t plen s

C,..Al)j)\"/\”\/ wirl:.ﬁl.rG'f'zl rj) é}) L}'.'.ba))'-‘; a‘)}) J).b

G-F21 GF-20 G5 (Sl 5 slandy (555 Mo ol a2
Ve £ YN wWed £ Al oo Sa G560
sty Aoys EVAY FV/E 5 /AN E YA /N E YA
S es,S wdi slaaid (555 Lsds b dess St
Slea S wdis glaasd g5y Hseb Loy op S0S 5 G213,
0385 il Aoy o Slke alie 5 G560 o3,
Slaeds o adl s WL ol wi (g5, L. fabarum
13 sy Sl me Sl sy o sl L SBL il
3 oI Sl 3 B 4 e GF21 (55 ) L aeb Ao
I CRE S W N ST S P Y

(& ds>)

==
S 3ls 5 edaze Jelse 6 Cos O i el 5 s A
IS I RCRCIPRCIF g g Ol Fes 142 5 Les
.(Scriber and Slansky, 1981) tuea Coenl iy 55 a
Ly ol GV kS b LS 51l St 4l
Davies et al. ) 5w Sawols UL oladswshl ol
Shahayaraj and ) g Slwoses L SIS, 5 (2004
Shs S Obye CuaS 58 e (Sathiamoorthi, 2002
sl el b (655 & o2 Olpe Curex p il
Sl b Olser ol SIS 6 AL S
5038 el 1 2l BLL e sl dss s S5 0558
So31303 5 e Jsb (UL el 5 AEy Sy ekt sk @
.(Roitberg et al. 2001; Mackauer et al. 1996) <.l 48 36
g sMin 5 g5 ahor Sl Bl S5 b A3 5Lk Ol Sk
Slaptom a0l g5 5 laoanS 55 JMie QL 3 35750 ol
LB olon b dsu3ll & 0355 b O35 sl 5 Oy ol
<ol e (Vinson and Iwantsch, 1988) sl oo 5
Lol o YU kS L Ol 3 esle 13 85 el
L i B 5 S S 1y S Sl
L5l 3ms 0T yos Job 5 o alad L osle 455104 o510
Som o dob SKlke &S S3ls Ul e ¥ st 4 A

V-;)‘M.C@.MJMJJ \Y J).\:- G-f-21 ij 6})43.&

\FY olz.wgl.’i 9 ke /) o los /,,bo,'l,a 099 /w) 6‘“‘ 9 S (W0



https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.2.6
http://gebsj.ir/article-1-437-en.html

[ Downloaded from gebg.ir on 2026-02-18 ]

[ DOR: 20.1001.1.25885073.1402.12.1.2.6 ]

B sl 453 (55 Wy w5 slaeds U

Q\)L{.‘wﬁj JG.GU

A S Gl e 1 s sl sleis s
2 M mle ke S ssbas (Thomas and Waage, 1996)
Loy Ol & A smsbly slaysss JLL Jlis gl o i
Srop?S o Olgee Sl s 5 et SDL 51 ey Ol
Wil A Ol ) Sl sl S b (Ko
5 ol 518 aly (Sequeira and Mackauer, 1992)
L. fabarum 5.5 AU (sleis s 0555 Jsb (Y41V) oL
Al e eoler U sl (S o 53 DL ol aid g,
sdal Cewsas =l alie 4 55 55, 4/0F 5 VAY A/44 &/00
o 3 A3l e G215 G560 G5 (slans; (s
GC-H-21 o3, 555 vsss Sl B e dsb (n S0 ol
Goan Sleaid &S (6555 &S Sl pme Ol pl 5 S el
B sls S5l gt Ola ke 05,5 a3l 1) o8, cpl g5 a8k
0565 Ol a3 5 biled (G 1) 055 ALL ladg 5 o9
428 el g a5l 5 O JWs w8 WL sl
glaars o3, cpl 5l e S wdi glaard g dwj e K
bl b baed ol S o lassds oal by Los5 2ASL
So3lsl3 Olsn disls 0L (63 SV sb (slads s 6553 Llos S
DB L oS s glagd, 86 oo Lo fabarum s
o S st ol S Seosba S35
S 5 s e a5l e D oS 5 gy Sl 3
CoiS Sl (AU LIS e 50l s Dl e WS ak
ad oS |z LSk Ol Oy J51s 03 sl Obss ades
s 5 axdls Ay gl e Bl o35 ol sy SBL ol
S beds a5l en o35 b () 4 g edd A5y
s Baghery L. g o 518 28 (o VOV o) 5y
wi s, Lo fabarum ui5 goslsls @lp (Yre0) O
0355 S0k Ol alis Ly 84S 55 @5 VYT/TY L ol
by ad Syp de e Ol asl e Sl 3 oo G
Comar SRl 3 lalse pieee 51 S0 Ll sl
SR B T JACH IR SN PSR S IRCI POLE
ol LS, ey 5l ballie coaS Llsl
WIS Ayl bl il slaased b Ll e ol e

sl sl 5 525 5 ol e dsb (i S

oo e o s e ol dsb Sle s bl
Al oS ol OLis als Sl 3 ey (5, e wm )5
Al e ML el ad (gl an )l laed, O35 bl
oS p s 5 glelis 2 s O w8 w5 leld s o)
Ol b aasn .l Ol i 1 @l Jlol Olsee Ol gioas
e oo dsb Sl Cel Ol il i S a5 ol
ol G gl 38 e 6 IS (5) 50k 55 5 el Laand
Sl w a5 Ol WS yaseie 53,8 Al 1 sy ol 5
OF sz 0053 dsb 2alS o sm 3T (sl OLaemly CudS
a5 L;uvj)@jl;u;ﬁG-f-Zl 0B ol o2 aS AL
@ op b gl @Sl Dl 5 S als opl sl
03 (el A5 o5 sld) s IS Goa1sls Gl sdal s
VA D) 3,8 e o3 1y baldie 5l aey i RlesT ol
S (Sl 035 ) e VOV L G213, o) eny
o pi Soaok Jedly Ol olS kS U edas0lis
w5550k Oy 53 Sl Sl 4 e oS ol 1ol
o3y Sl 3 (35 4 sba Sl sdd O (55 DL ol
oMl G2l w503, 5 wd gl o the DS
oo anh (651305 Wly o3 b s ML ol axd g o3,
S 5 Sl L3 40 A s L8 GF-21 w1 5 W8
23 osfa s ol G-F-5605 G-f-20 G5 (sland, o
oS dal sy Shal 3 35 @ o Aoy VA 5 4 AY 350
Slr bl asl s 03y aw a 03 pllaal sdasoli

B e gledsgis 0,53 Jsb ool Cowse = ol
350 Slaed, ﬁb’ Co (ol sae Hsbas Lo fabarum 05
s 0235 ol g e o e 5 258 15 el
o S S plaad Sl e S 4l Wbl lassds o
35 Sk a5l RS Loy Wl s, SLlE e
Lyl s Sl )3 2o Sy &S das e 0L =l s axllas
el el UL Jole 0ad (e sbea Sl
St fok M Sme Al Glassds s als s
L 0L e olS (gl dis CohS a8 Wsls 5,158 Ql&)}? L

'b\):gia ‘)\)5-0[.:§ Q‘f':“" L;-"-_‘,‘ v-:—w-:—w C}J‘J )‘jé J:S‘U S

\FY C,Lz..,..gls‘ 9 )LQq A o)lmib /Moj‘,a 0599 /w) 6‘“‘ 9 QSAH) (W0


https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.2.6
http://gebsj.ir/article-1-437-en.html

[ Downloaded from gebg.ir on 2026-02-18 ]

[ DOR: 20.1001.1.25885073.1402.12.1.2.6 ]

Q\)L{.‘wﬁj JG.GU

ML sl S (g9, WL wu )l 5 sland, SU

e a by sl 3 OLLS 3l e S wds glaas s das
" S Ol e s Aad e e (28) Ol D31 el
wh CekS 5 Comex SR 3 (S edn U as )l e
BERS] M)'\)li_ & aS sls LS Cfl'“ G bl dlaxls
andllas 550 Sland) eled (o) JS 55 DBL ol a5,
L s5blk 5o 2050 03 Jseme ssb 4 a8 Ll WV 51 50S
S5 550L s a8 S Ol B AL Y VL L o35 )
Ol Ol olS 1 oy Ll el Jlap 50 0 VL 2iS
esls QL SBL ol as (g5, L. fabarum 455 bl
3L o sl Gy pSde A e SLL des s &S
Wl 535 el Ol s 035 5k Sl b 5 ,n slacile
Ol ifpS DS 555 5 a5 Olige OLLS Lo 5l 508
VOBIKE ) ol 03 5 sl SUBL (555 ol a2t 55 15 oo 5 S 50
5o (Y9V4) Ol,Kea 5 Astaraki .(and Stechmann, 1998
BENS v*“‘::i)'l)li Loy oS Wsls SIS 1) amd en ali
W ol a2 b teglie 53 (Aos TV Sl a2 g, 555
o (Y409) OLKea 5 Baroon .ol 5 i (Ao s YY/Y)
35 53 S5 MWL ol i 655 15 45 ol Lk ade
Sladlas 3 Lles S Olge doys VONX LAY SLL oS
Loowsemshl Hsds eb a3l aeb Aoy &S Ul edalis
Aphis «w& (¢, Lysiphlebus testacipes Cresson  fabarum
Aphis craccivora C.L.Koch L a.clis > nerii Fonscolombe
ol cle 535 Somb sl Aphis citricidus Kirkaldy
Nerium oleander oLS S s slacil ;s 33 40 os 3130 30
(Carver, 1984) s S Oly axd O 5> ASsusll As, St
Coge b b Olads S 1 4 b ) ol ey il
Ol 36 o OlpelS Slim 5k 5l s i 8
Giob S5 0l 8 58 b ) WS e 13 a5
Ol S sl JlemelS ol s e cuas s,

Lelos 55 Sy e

S e Sy g a4 Olipe oS 0T (b oS 55 5T Canglie

Sheld8 e sleelS Ol it Glaazeal B o gllasls

Sequeira and Mackauer, ) das 513 S0 Cod 1y A5 50500
(AL sl Ol (s, A 5m5LL las s 6ok (1992
Slasl s 53 rnb s QLS gl e Sla Sy 5l (S
53 ol s W Ol (Bigler, 1994) Wil o sy J 28
2 S Kin g laamid WL S S s sl
e IS e 0 (M) Camex SRl S5 £ Ol
3 S Sl 55 5 S Sl 51 oLl 4 s IS sl
Ol 53 48 @l3ss o5k Olse (5t 5 0658 (Sladg s o)
13 FS s Sl Dl ol Sl Sl esls 25
. (Carey, 1993) 5l Ko biazul b pl 4 Cunex il 58l
O35 Sleissis o3 S i Bl s p o3 el
Wlisy odd auibl s eSSt 5 sl ot
Gl S 555 g oS Al el Sel 3085 (555 L5
ol oo 03 Semer GRIA GBS0 S s
I-NIRSTERREL JUPNS R RPN 5. CLITIE N PIPVIUNAEIN §
3 abolBl Lo 506 eole Slay 5 aan 5 55 Srupss
050k b ool sty S S (S 305055 0 0k S 2
Aoy el padse ol diSALL oa (Trrd) OLs
S o Ses iz @l cmbe Glaslae 1SS sl
SRR PRI 'S DRVt S S LRy N ER s Wy eIy 1P
SLads S o5 eIl Aess s p Al Coner
0 S s bl Ol &S Sl DL sy 55 5e
bl 2 k) nle Sl St e 0By Olea Sl B
Pl Ol S 0352 e 3 Olis 48 Ko s 20
Sl i3l b S Ol S Oles 6 AL 28
s oWl 5550 Sl 5 e Ol 4 HWBS) Ol 51 5SSl
Lowdis S0ls3 Olpe o b oeds Sl
Ao o DL 1) S g S, 45 3580 0 4t LS (3505
350 CleS 5 3l G e sled czand B Sl s gl
033 (555 v Sz o S5 50 o aiS 553 Wy 5l
oS a8 Olg o s pl 4 a5 L (Chesson, 1984) ..
Pl Szl g 5 Sl 035 555 5530k s
4S das o OLE 5 Sl axdls e Sz s G121 (35 (5,

\FY olz.wgl.’i 9 ke /) o los /,,bo,'l,a 099 /w) 6‘“‘ 9 S (W0



https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.2.6
http://gebsj.ir/article-1-437-en.html

[ Downloaded from gebg.ir on 2026-02-18 ]

[ DOR: 20.1001.1.25885073.1402.12.1.2.6 ]

B sl 453 (55 Wy w5 slaeds U

Q\)L{.@AJ JG.GU

L. fabarum ;55 A4 edaline 50 ol ), s (@l 2001
OB 50,8 4l ML ol i o)l o Slaey i Sl &S
el ol L BBl e s a5 sland, s (Soline
Gib Ol 5 s Dose a b Oleds S 1) 4k
L 6,8 e L3 a5 OlS 856 co lpelS ol i
e CaiS as A Gb Sl Klg e SU ) S 58 At
led 5s g e ULl S gl lelS ol i
wrasl 5 sland, 4S5 S Ol Ul e S Guper Olpe &
A ML ol 4l CohS 5 Comar S Corse s 2 200
Ol Sl es S adss glaans (g, L. fabarum .55 oS
w sl 5 OLS s i g OLSS LB w5 o3,
Oljpe Comar ) o Sl RS 50 Cosd b e
PSSR ST IR TSP INTIE IS PR CiS Olg o 5 258 18
b et spdm Bl (RS I ChS 5 S
- 3l Sl el ales w anl 5 oS 5 sk el (5552
53 Foshas 6 Semt Sy S Sl g L andl oyl
ey aeb Ot oD (g, am,l 5 OLLS 36 5, 5
30 4 sl plnil (slas e Sladllas 35 0 a5 U
S S8 58S 55 0bLS 65 pl S

) el
e hgd oSl agn e e gl S abwsn
S ok s Je w8 s Ol Slids s Obulbl
S ps K8l Celys 0,8 O S (5sliS Slidss
S 30l Ol b e 5 (5505lES Slikes
Sl 5 S5 WS ol SRy onl el sa 1 OBk 5

St

&lw

Abbas, M. S. T. (2018). Genetically engineered (modified) crops
(Bacillus thuringiensis crops) and the world controversy on
their safety. Egyptian Journal of Biological Pest Control,
28(52), 1-12. https://doi.org/10.1186/541938-018-0051-2

)\.))jﬁ-f: C)L‘!I JZTLU o e éuubf BE 6‘0}»‘) ol.<.il;.-
oo 5l olelS Sl s (Sedaratian et al. 2009) <.
-2y tals (La Rossa et al. 2013) coils dale JULs
- baeds e Sl eslinad slacie s 5l s WS sl
6‘.}!&;.{‘]4 U.US(,.@.A )‘ L}‘ii ol n)u‘ :)bﬁ Bs ajm .,\..ZL)
2l b Lol Bl clhB o pslie glagd, 51 eslizd
ohoh il o pde laael p s eslitl 3550 glas ol
.L.ZLL;& ‘_;I'Mu”) JJ;J.S éuubf L oalal S) 9 d’.:ala QLMJ
Claaal el ge gl 53 glyeas 50 Al s oS
Fathipour and ) <.ls dale oLl adl oo e
L arcia del Cawsds @ 4 45 L (Sedaratian, 2013
i ol Camex 2 55 gliea 56 a5 OlalS &S
Shes 8wl éb osle glaans aS(g)aba ails DBL ol
=S o J‘.,\x.:v.ﬁcbt.:; ool cedsS s s )l 5 slaed,
s sl Eals Lol e ey Jsb =2 LS A
sl e glaaminl B A W5 oS ea ooy o
T K (OB s iz GL&) Lsls olas
QLAS n‘jz:...ia &mﬁlh - )‘jﬁ-eltg - el:f O 4;.,\33 u;e.\a..ﬂ
S b Gk Sl b Oleds LUl wils e Ol
Price et al. ) was 513 50 Cou 5l CldS 5 CueS
BEIE) )\)ﬁalﬁg C,.:L:s RSB cL; 6[.&];[3 M‘J U'.’.‘J’L“ ‘(1980
6‘5}) C,w:a.hl )\ L;Q.M.]o QLA.J:J S QT Wf.o J:JU “:"it‘@"
Li g_.cLl.“ov.a QLAS J\ Ai.)ut_'; L)‘j}eg CJ‘J..:.} g:,...w‘ )b)‘ﬁ}f’
Jj} )‘ b @JLL.A LS:_‘J\.O 6&@:.&.:5 neL:§ &; alisho LSLA{";)
&.J}LO.':.A Lgl.hcﬁg.:s U'l‘ .L.S& 4..4_/..9 v—!-:\.b Ol LS‘_)'.’
oS il b gslime sl i ek Olads o, ol telS

Ashouri et ) s dalg T oL 5 Saaols s uxs Esl

Adeli, N., & Ghareyazie, B. (2013). Comparison between the
impact of transgenic insect resistant crop plants and their
traditional counterparts on human health and the
environment. Genetic Engineering and Biosafety Journal,

\FY L‘,Lz.w.gl.'i 9 )L@ A o)la.é"a /Moj‘,a 0599 /w) 6‘“‘ 9 a_i.ua) (W0


https://doi.org/10.1186/s41938-018-0051-
https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.2.6
http://gebsj.ir/article-1-437-en.html

[ Downloaded from gebg.ir on 2026-02-18 ]

[ DOR: 20.1001.1.25885073.1402.12.1.2.6 ]

Q\)L{.@A} Ja.@b

ML sl S (g9, WL wu )l 5 sland, SU

2(1), 1-28. (In Farsi with English  abstract)
https://civilica.com/doc/602779/

Almasi, A., Rasekh, A., Esfandiari, M., Askari Seyahooei, M., &
Ziaee, M. (2017). Evaluation of the efficiency of parasitoid
wasp, Lysiphlebus fabarum (Marshall) (Hym., Braconidae),
reared on Aphis fabae Scopoli, against the melon aphid,
Aphis gossypii Glover. Journal of Applied Research in Plant
Protection, 6(3), 83-95. (In Farsi with English abstract).
https://arpp.tabrizu.ac.ir/article_6895_00.html?lang=fa

Anderson, J. A., Ellsworth, P. C., Faria, J. C., Head, G. P., Owen,
M. D. K., Pilcher, C. D., Shelton, A. M., & Meissle, M.
(2019). Genetically engineered crops: Importance of
diversified integrated pest management for agricultural
sustainability. ~ Frontiers  in  Bioengineering  and
Biotechnology, 7(24), 1-14.
https://doi.org/10.3389/fhioe.2019.00024

Ashouri, A., Michaud, D., & Cloutier, C. (2001). Recombinant
and classically selected factors of potato plant resistance to
the Colorado potato beetle, Leptinotarsa decemlineata,
variously affect the potato aphid parasitoid Aphidius
nigripes. BioControl, 46, 401-418.
https://doi.org/10.1023/A:1014123712776

Astaraki, M., Rasekh, A., Shishehbor, P., & Mahi, H. (2019).
Evaluation of the possibility of using banker plant to
increase parasitism of Aphis gossypii by a parasitoid wasp,
Lysiphlebus fabarum. Biocontrol in Plant Protection, 6(1),
89-99. (In Farsi with English abstract). DOI:
10.22092/BCPP.2018.119382

Azimi, S., Rahmani, S., & Ashouri, A. (2016). Effects of Bt
cotton on biological characteristics of Macrolophus pygmeus
Rambur (Hem.: Miridae). Plant Pest Research, 6(2), 75-86.
(In Farsi with English abstract).
https://www.sid.ir/paper/234984/fa#downloadbottom

Baghery-Matin, S., Sahragard, A., & Rasoolian, G. R. (2005).
Some behavioural characteristics of Lysiphlebus fabarum
(Hymenoptera:  Aphidiidae) parasiting Aphis fabae
(Homoptera: Aphididae) under laboratory conditions.
Journal of Entomology, 20, 64-68.
DOI:10.3923/je.2005.64.68.

Baroon, N., Kocheyli, F., & Mossadegh, M. S. (2009). The
biology, population growth parameters and functional
response of Lysiphlebus fabarum (Marsh.) (Hym.,
Braconidae) on black bean aphid, Aphis fabae (Scop.) (Hom,
Aphidiae). The Scientific Journal of Agriculture, 31(2), 37-
48. (In  Farsi with  English  abstract). DOI:
10.22055/PPR.2009.12663

Behdad, A. (2003). Preliminary entomology and important crop
pests in Iran. Isfahan: Isfahan publication, 824 p. (In Farsi)

Bigler, F. (1994). Quality control in Trichogramma production.
pp. 1-36. In Wajnberg E. and Hassan S.A., (eds). Biological
Control with Egg Parastitoids. Wallingford, CAB
International, UK.

Carey, J. R. (1993). Applied Demography for Biologists with
Special Emphasis on Insects. Oxford University Press, UK.

Carver, M. (1984). The potential host ranges in Australia of some
imported aphid parasite  (Hemiptera:  Aphididae).
Entomophaga, 29, 351-359.
https://doi.org/10.1007/BF02372156

Chesson, P. L. (1984). Variable predators and switching
behavior. Ecology and Evolutionary Biology, 26(1), 1-26.
https://doi.org/10.1016/0040-5809(84)90021-2

Clark, B. W., Phillips, T. A, & Coats, J. R. (2005).
Environmental fate and effects of Bacillus thuringiensis (Bt)
proteins from transgenic crops: a review. Journal of
Agriculture and Food Chemistry, 53, 4643- 4653. DOI:
10.1021/jf040442k

Couty, A., de la Vifa, G., Clark, S. J., Kaiser, L., Pham-Delegue,
M. H., & Poppy, G. M. (2001). Direct and indirect sublethal
effects of Galanthus nivalis agglutinin (GNA) on the
development of a potato-aphid parasitoid, Aphelinus
abdominalis (Hymenoptera: Aphelinidae). Journal of Insect
Physiology, 47, 553-561. DOI:  10.1016/s0022-
1910(00)00148-7

Dadashzadeh, N., Pazhouhandeh, M., & Valizadeh—Kamran, R.
(2022). A Survey on Transgenicity of various agricultural
products in North -west of Iran. Genetic Engineering and
Biosafety Journal, 10(2), 286-298. (In Farsi with English
abstract). DOI: 20.1001.1.25885073.1400.10.2.13.5

Davies, A. P., Ceballo, F. A., & Walter, G. H. (2004). Is the
potential of Coccidoxenoides perminutus, a mealybug
parasitoid, limited by climatic or nutritional factors?
Biological Control, 31, 181-188.
https://doi.org/10.1016/j.biocontrol.2004.05.005

Fontz, E. M. G,, Pires, C. S. S,, Sujii, E. R., & Panniz, A. R.
(2002). The environmental effects of genetically modified
crops resistant to insects. Neotropical Entomology, 31(4),
497-513. https://doi.org/10.1590/S1519-
566X2002000400001

Kos, K., Petrovi¢-Obradovi¢, O., Ziki¢, V., Petrovié, A., Trdan,
S., & Tomanovié, Z. (2012). Review of interactions between
host plants, aphids, primary parasitoids and hyperparasitoids
in vegetable and cereal ecosystems in Slovenia. Journal of
the Entomological Research Society, 14, 67-78.

Mackauer, M., Michaud, J., & Vo&lkl, W. (1996). Invitation
paper: CP Alexander Fund: Host choice by aphidiid
parasitoids (Hymenoptera: Aphidiidae): host recognition,
host quality, and host value. Canadian Entomologist, 128,
959-980. DOI: https://doi.org/10.4039/Ent128959-6

Meradsi, F., & Laamari, M. (2018). Behavioral and biological
responses of black bean aphid (Aphis fabae, Scopoli, 1763)
on seven Algerian local broad bean cultivars. Acta
agriculturae  Slovenica, 111(3), 535 - 543.
http://dx.doi.org/10.14720/aas.2018.111.3.02

Price, P. W., Bouton, C. E., Gross, P., McPheron, B. A.,
Thompson, J. N., & Weis, A. E. (1980). Interactions among
three trophic levels: influence of plants on interactions
between insect herbivores and natural enemies. Annual
Review of Ecology and Systematics, 11, 41-65.
https://doi.org/10.1146/annurev.es.11.110180.000353

Rakhshani, E., Stary, P., & Tomanovié, Z. (2013). Tritrophic
associations and taxonomic notes on Lysiphlebus fabarum
(Marshall) (Hymenoptera: Braconidae: Aphidiinae), a
keystone aphid parasitoid in Iran. Archives of Biological
Sciences, 65, 667-680. DOI:10.2298/ABS1302667R.

Rakhshani, E., Talebi, A., Manzari, S., Rezwani, A., &
Rakhshani, H. (2006). An investigation on alfalfa aphids and
their parasitoids in different parts of Iran, with a key to the
parasitoids ~ (Hemiptera:  Aphididae;  Hymenoptera:

\FY olz.w.gl.’i 9 )k /Y o lels /‘g.bé)'lsa 099 /w) W‘ 9 S (W0



https://civilica.com/doc/602779/
https://arpp.tabrizu.ac.ir/article_6895_00.html?lang=fa
https://doi.org/10.3389/fbioe.2019.00024
https://doi.org/10.1023/A:1014123712776
https://www.sid.ir/paper/234984/fa#downloadbottom
https://doi.org/10.1007/BF02372156
https://doi.org/10.1016/0040-5809\(84\)90021-2
https://doi.org/10.1016/j.biocontrol.2004.05.005
https://doi.org/10.1590/S1519-566X2002000400001
https://doi.org/10.1590/S1519-566X2002000400001
http://dx.doi.org/10.14720/aas.2018.111.3.02
https://doi.org/10.1146/annurev.es.11.110180.000353
https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.2.6
http://gebsj.ir/article-1-437-en.html

[ Downloaded from gebg.ir on 2026-02-18 ]

[ DOR: 20.1001.1.25885073.1402.12.1.2.6 ]

B sl 453 (55 Wy w5 slaeds U

Q\)&wﬁj JG.GU

Braconidae: Aphidiinae). Journal of Entomological Society

of Iran, 25, 1-14.
https://jesi.areeo.ac.ir/article_105398_fdc6271a9ef6dedae77
0c235e6f2496a.pdf

Rasekh, A., Michaud, J., Allahyari, H., & Sabahi, Q. (2010). The
foraging behavior of Lysiphlebus fabarum (Marshall), a
thelytokous parasitoid of the black bean aphid in Iran.
Journal of Insect Behavior, 23, 165-179.
https://doi.org/10.1007/s10905-010-9201-4

Roitberg, B., Boivin, G., & Vet, L. (2001). Fitness, parasitoids,
and biological control: an opinion. Canadian Entomologist,
133, 429-438. https://doi.org/10.4039/Ent133429-3

Safi Sis, Y., Movahhed Mohammadi, H., & Rezvanfar, A.
(2020). Analysis of the viewpoints of researchers on the use
of transgenic products technology in the Iranian Agricultural
Research Centers. Genetic Engineering and Biosafety
Journal, 8 (2), 229-247. (In Farsi with English abstract).
DOI: 20.1001.1.25885073.1398.8.2.5.3

SAS Institute, (2006). The SAS system for Windows. SAS
Institute.

Schotzko, D. J., & Bosque-Pérez, N. A. (2000). Seasonal
dynamics of cereal aphids on Russian wheat aphid
(Homoptera: Aphididae) susceptible and resistant wheats.
Journal of Economic Entomology, 93, 975-981. DOI:
10.1603/0022-0493-93.3.975

Scriber, J., & Slansky, J. F. (1981). The nutritional ecology of
immature insects. Annual Review of Entomology, 26, 183-
211. https://doi.org/10.1146/annurev.en.26.010181.001151

Sequeira, R., & Mackauer, M. (1992). Nutritional ecology of an
insect host-parasitoid association: the pea aphid-Aphidius
ervi system. Ecology, 73, 183-189. DOI:10.2307/1938730

Shahayaraj, K., & Sathiamoorthi, P. (2002). Influence of
different diets of Corcyra cephalonica on life history of a
reduviid predator Rhynocoris marginatus (Fab.). Journal of
Central European Agriculture, 3, 53-62.

Thomas, M. J. K., & Waage, J. K. (1996). Integration of
biological control and host-plant resistance breeding: a
scientific and literature review. Wageningen: CTA.

Torres, J. B., & Ruberson, J. R. (2008). Interaction of Bacillus
thuringiensis CrylAb toxin in genetically engineered cotton
with predatory heteropterans. Transgenic Research, 17, 345—
354. DOI:10.1007/s11248-007-9109-8.

Vaez, N., Iranipour, S. H., & Hejazi M. J. (2018). Sublethal
Effects of Bacillus thuringiensis subsp. kurstaki Berliner on
cotton bollworm, Helicoverpa armigera Hubner. Journal of
Applied Research in Plant Protection, 9(3), 29-45. (In Farsi
with English abstract).
https://arpp.tabrizu.ac.ir/article_7144 864efc573281c95ff81
3edf5adc470fa.pdf

Vaez, N., Iranipour, S. H., & Hejazi, M. J. (2013). Life Table
Parameters of Habrobracon hebetor (Say) on Helicoverpa
armigera (Hubner), Infected with Bacillus thuringiensis
Berliner. Journal of Applied Research in Plant Protection,
2(2), 17-28. (In Farsi with English abstract).
https://arpp.tabrizu.ac.ir/article_1449_0cff74581bf41c63c24
ab2d813b30fd1.pdf

Verma, S. R. (2013). Genetically Modified Plants: Public and
Scientific  Perceptions. ISRN  Biotechnology, 1-11.
https://doi.org/10.5402/2013/820671

Vinson, S. B., & lwantsch, G. (1988). Host suitability for insect
parasitoids. Annual Review of Entomology, 25, 397-419.

Voélkl, W., & Stechmann, D. H. (1998). Parasitism of the black
bean aphid (Aphis fabae) by Lysiphlebus fabarum (Hym.,
Aphidiidae): the influence of host plant and habitat 1.
Journal of Applied Entomology, 122, 201-206.
https://doi.org/10.1111/j.1439-0418.1998.th01484.x

Zheng, Y., Hagen, K., Daane, K., & Mittler, T. (1993). Influence
of larval dietary supply on the food consumption, food
utilization efficiency, growth and development of the
lacewing Chrysoperla carnea. Entomologia Experimentalis
et Applicata, 67, 1-7. DOI:10.1007/BF02382710.

\FY L‘,Lz.w.gl.'i 9 )L@ A o)la.é"a /Moj‘,a 0599 /w) ‘suwl 9 a_i.ua) (W0


https://jesi.areeo.ac.ir/article_105398_fdc6271a9ef6de9ae770c235e6f2496a.pdf
https://jesi.areeo.ac.ir/article_105398_fdc6271a9ef6de9ae770c235e6f2496a.pdf
https://doi.org/10.1007/s10905-010-9201-4
https://doi.org/10.4039/Ent133429-3
https://doi.org/10.1146/annurev.en.26.010181.001151
https://arpp.tabrizu.ac.ir/article_7144_864efc573281c95ff813e4f5adc470fa.pdf
https://arpp.tabrizu.ac.ir/article_7144_864efc573281c95ff813e4f5adc470fa.pdf
https://arpp.tabrizu.ac.ir/article_1449_0cff74581bf41c63c24ab2d813b30fd1.pdf
https://arpp.tabrizu.ac.ir/article_1449_0cff74581bf41c63c24ab2d813b30fd1.pdf
https://doi.org/10.5402/2013/820671
https://doi.org/10.1111/j.1439-0418.1998.tb01484.x
https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.2.6
http://gebsj.ir/article-1-437-en.html
http://www.tcpdf.org

