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Introduction

Plant growth-promoting treatments, including biological, organic and chemical fertilizers, can alter the biochemical
composition of plants and affect multitrophic interactions. Beneficial soil microorganisms such as plant growth-
promoting rhizobacteria (PGPR) and arbuscular mycorrhizal fungi (AMF) can affect plant nutrient quality, secondary
metabolites, enzymes, phytohormones and volatile organic compounds (VOCs), which can impact interactions between
host plants, insect herbivores and natural enemies. Plant defenses against herbivores can be activated both directly and
indirectly. The PGPRs and AMFs can either increase or decrease the resistance of plants to pests. Fertilizers can
influence the nutritional quality of plants, which is crucial for host selection by herbivorous insects. Plants treated with
zinc have been shown to have a positive effect on sucking insects but a negative effect on chewing herbivores. Organic
fertilizers such as vermicompost have proven to be effective in the biocontrol of sucking insects, as they promote
vigorous plant growth, alter plant nutrition and strengthen plant defenses. The biochemical composition of plants affects
the quality of insect pests and influences the life plan of predators and parasitoids. Quality of the prey, the nutritional
value and biochemistry of the host plants influence the abundance and performance of the predators. Nutritional
parameters such as consumption index, efficiency of conversion of ingested food (ECI), relative consumption rates
(RCR) and relative growth rate (RGR) provide information on predator performance. This study investigates the effects
of different plant growth promoting treatments on the nutritional indices of Adalia bipunctata L. feeding on Myzus
persicae (Sulzer), growing on treated Capsicum annuum under greenhouse conditions.
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Materials and Methods

This study was conducted on California Wonder bell pepper plants treated with various fertilizers in a
completely randomized design under greenhouse conditions at 25 + 5 °C, 65 + 10% RH and natural light. The
effects of foliar spraying with zinc sulfate on bell pepper plants, the addition of 30% organic fertilizer from
vermicompost and the addition of the biofertilizers Bacillus subtilis, Pseudomonas fluorescens, Glomus
intraradices, G. intraradices x B. subtilis and G. intraradices x P. fluorescens to the seedbed of bell pepper
plants were investigated. The nutritional index of different larval and adult stages of the two-spotted predatory
ladybug beetle Adalia bipunctata reared on the green peach aphid, Myzus persicae, was studied under laboratory
conditions at 25 + 2 °C, 65 + 5% RH and 16L:8D hours. The experiments were conducted with 20 replications
per treatment, using a completely randomized design, and nutritional indices were calculated using Waldbauer's
method. The study used Kolmogorov-Smirnov test for normality, ANOVA for analyzing effects on predatory
ladybug feeding indices, Tukey test for significant differences, and Excel for diagram creation. Treatments were
categorized into suitable and unsuitable groups using the Ward method in a dendrogram.

Results and Discussion

The highest ECI index of A. bipunctata larvae was observed in the B. subtilis, zinc sulfate and P. fluorescens
and the lowest ones was recorded in vermicompost (30%). The ECI index of predator adult significantly
increased in B. subtilis and P. fluorescens treatments and decreased ones in vermicompost (30%). The highest
and lowest pupal weights were observed in B. subtilis (16.98 mg) and vermicompost (30%; 11.32 mg)
treatments, respectively. The results of cluster analysis of different fertilizer treatments based on nutritional
indices and pupal weights indicated the existence of two groups, A and B; group A included two subgroups, A:
and Az. Subgroup A; included vermicompost (30%) treatments, G. intraradices x B. subtilis and G. intraradices,
control, and G. intraradices x P. fluorescens, while subgroup A; included zinc sulfate treatment. Group B
included bacterial treatments B. subtilis and P. fluorescens.

Conclusion

This study revealed that host plant quality affects the nutritional fitness of herbivorous insects, which in turn
influences predator population dynamics. Pupal weight, a fitness indicator, was positively correlated with fat
content. The study highlights the importance of host plant quality in determining fecundity parameters. The
results showed that treating the soil with biological fertilizers (P. fluorescens and B. subtilis) had a positive and
significant effect on the parameters of the predatory. The study found that plant growth-promoting treatments
affect tri-trophic interactions in bell pepper plants, M. persicae, and A. bipunctata. High soil fertility improves
predator fitness and supports predator growth. Maintaining high fertility is beneficial for integrated pest
management, but further field studies are needed.

Keywords: Bacillus subtilis, Biological fertilizer, Nutritional indices, Pseudomonas fluorescens, Zinc
Sulfate



olpl plls cblas by gingy
https://jpp.um.ac.ir

LEd

VOY-\ PV - NFF Okl oY o)led ¥4 Ul

adl %, » Myzus persicae «é 3 Adalia bipunctata ) gaiasS o glaydas ui.'sv.aﬁ

wJJJT cdu\m 6@:;;&%‘5\#)\.«; S

"ol ol = s e ke = D (5 T ey S = OB Gl e OB e
VEY/Y/0 15l 55 ot

2SS

o) odes GBI S el g (10 5] (ol yuiS g S5 oy mhee il Y game | S (Capsicum annuum L.) ads Jals

4565 ol phe omb Glieddd jlasl o SUSwgdsn (S5 as o 5 5B L Slea STy b (Myzus persicae (Sulzer)) ola s 4us oLS
e Ly saisaydss California Wonder o8, aals Jals olS (g5, (imgh ol il o (Adalia bipunctata L.) glakads g5 $jguias cans
b 955 g do )3 SOE Vo Cagb) o ugmadio 43,0 YO 0 (clod b b8 Lyl 5 33kas MolS’ b B 3 oLS sy S e il
Bacillus subtilis g cLadsS §amoyd ¥e CmguoS —0yg o 355 9938 cals Jald olS 11 g9y Sllgus bl Jglne sl . plosil
4 G. intraradices x P. fluorescens , G. intraradices x B. subtilis Glomus intraradices Pseudomonas fluorescens
ably gy (slabaii g3 5,505 S90S W oyds g 69,Y alisen i i yasli .cd)S 15 adllae 3y40 (slaals Jalb olS gydy ytaw
Celo Col g olidy) Celo VF (5595 0,90 5 o yd FOED s Cagby ¢ womader 43,0 YOEY clod b alKislejl Loyl )5 colts jow 4t (co)
P. 59 iy B. subtilis slals ,» A, bipunctata o0 zss 5,¥ ECl asld oyt 8)5 )18 )y dyse (S,
B. Loyl ;3 ()lsmixe yobas 555 JU ECI [asls polbe b cud duopd Yo CanguoS 05 50 o)) jlade o 528" 4 FlUOTescens
V£/AA) B subtilis jLes ;5 0pb s (g oy yidun bl malS ao)d Yo CwguoS oy jloss 1 5 Lil38l P. fluorescens 4 subtilis
Lasss Ly SB s o5 313 i g2 ool gl a8 onli (55 s VYY) o3 Yo CamgenS oy slod 3 o e (30508 g (5 ko
Ao g eoplplis sl (o) bne 5 cute 3l IS Sjgnias s glaasli o, (B. subtilis 4 P. fluorescens) iw;
(M. gdo s 4 S Jlae asbipy (sl (oo olyiots Wlyicon shaols Jilh oS S8 Jloss (glyy (gt slodgs J oolisl o 3,5

2,5 )45 osliwl 3,90 PETSICAE)

Pseudomonas fluorescens « Bacillus SUDLIHS ¢ ) 595 (sl slaadls g9y g 1 gualS 319

4S5 0391 (AMFY) Yo ogy)l (gli)55le )8 9 (PGPR') olS
Law il st glacdplio olS 4ls cods 1 aily o
g 3 SIS b ol s JI bS5 g LS (laggeygn
Slpie (Ghjre QLS o OMaiil g Jub p Il ja) cpl %03
(Gadhave et al., 15,135 o 5l o liecid g ylg30lS
2016)
Srman )l Sl (adedy) Jdda 4biS and 4w (b
P PBPR ogga (3515 (slaisyiSL 3 0)LS (pliond sladgs

2- Plant Growth-Promoting Rhizobacteria
3- Arbuscular Mycorrhizal Fungi

LV RS

325 OLelS Jools jygliS g b lapgicain; )

5 e 45 Sl oy BB 8t SB )l

) basee s b )] ()55l g 0lS 35 2lié polic olowss

(Bashan & Levanony, 1990; Megali et al., 2015) 1S’
Ay oJ,_lg.l)‘él sla st Ss Ql)lbbﬁ) O—.’.‘ ados

e sd)] e olSisly (ol milie g (65,9liS” 0uSiily ¢ (Kb 530LS 09,5 —)

Ol eJwd)|

(Email: razmjou@uma.ac.ir 2 gt 03k 5 — %)
https://doi.org/10.22067/jpp.2025.92308.1223


https://jpp.um.ac.ir/
mailto:razmjou@uma.ac.ir
https://doi.org/10.22067/jpp.2025.92308.1223

VP Lol oY oylouds (YA ol ((55y5LS @obus g pale) oyl ! (LS cblis sba sagh \oF

L (Myzus persicae (Sulzer)) g la 5w 45 ol sdas oLl
Al e SlSuglon (Su5j as 2 g S (Slae (S1
9 (Sdom yegdle auiw 31 > (Hassanvand et al., 2020)
Joame CodS (Ghjpe (LS 2y (Al 5 S (b0
)3 (swgng s )lon JWII ) j (oYL Ul g 4Bl (ials
s jiSo, i il har b Lge ol (Fenton et al., 2010)
Gy (eodd Lyl @yl a8 24 o alitw] ot
1iJ (Naeem et al., 2018) 1)1y Bun e Shyggo plo 5 oyl
93 €8l Lo > Canj oo b )85k (slag g, 5l esliul
Copde sladaly codl ol oylus ialS gl 0jg el
e el ol GGz cn Fatee Sl (2 &5 Conl s e Guidls
Obe—dy 3l (Hajek & Eilenberg, 2018) L il o S59)0u
I0y95p —ols cenl | (Adalia bipunctata L.) (glakadsgs
(Sunetal., 2017; sl o 3o aid Cazen inlS j a5 cul
LSyl o9 (slatads 93 59088 Ricupero et al., 2020)
oS jgutis 5l (S S8 )Vom 3blio puliws )3 9 039 Jlad
S5 ol (Honek et al., 2023) wisb o (£L L5 ) &,
bl gl o loais gy JlgSoptiz (sla)S,I505 ) pizen
S5l 9 S Wl 3bla 5 o ool o $0y0l 5 55550
(Hodek & Honeck, 1996) ;> STy, 5

L,\_usﬂa.n ul)_m col_zf )0 D90 d‘é\.:A.u 9 L;sL.o._w J.n‘}c
CoS 0yl Cumar Dbl ol g ged 9 M) @l (I Ty ljee
rolie e s oS dlen o 51 45 At oo )15 5T
D)Lw] 0 yi> kz_wy 0456395 dIJ& u.\> PR u_:u?.: ‘U.:LLC-
«opl o (Sarkar et al., 2022; El-Refaie et al., 2024) 545
ol oMb &5 3 alss JolS' lej Sl o asliy S
2 sl HLadl jo ylas 5)ee el b peudd Gl Cunsg
oo &okzo oly.cdu. '\5‘935" Slaiss ‘_gLaaua&Lf: aalllao ‘Olﬁ.o Og.]
9 ke b A5 Glaadls (bl D9 (ow)p 9 Sl
o= (Waldbauer, 1968) siw 4l —wlidpg 5l (S5
L auiw wlidumj 3y 50 (gdioidjyl GleMbl o o3 Li
Sl 53 5556gS laal sl Ginlesl 3,90 Sl 435 5L
(Scriber & Slansky, 1981) aas )l,8

il 5] (S (slosiyS o 0l ol ilie lagios
a3 liee 5 518) = Olajee QLS )3 290 (oliend Slga

Ju_uul)LrA )Jgﬁ_n Lr&ub uLuo._w.) Oa—xod g )]9>Dl_5 u‘)_w>
(Mardani-Talaee et al., 2024; Ramadan et al., 2022)

a Sl GlenolS cly s culled g9y kst bime LS ¢ oplply
Sy 4B Ol 5oy I el s i g padine ysbod

Ol ply 3 Ik (65)sliS Slapgran ) > (2l)) olS 435
PGPR .yl (Gouda et al., 2018) coul asily i3l
9 peiime yoba s —alise (claa ol s 5l oaliwl Ly A ilg o
S5 3 bl Fhe olS 3 )Slas g 0y IEI ) walilene e
e il S 5 155 b ) ol ) a5l (ol uions
wile (Gase dlge (3,5 > e(gphmnal] (%8 Sl epolis Gl
J8 (LS slaigayon 35 5 989y g liud
Valenzuela-Soto et al., ) sas o [il38l b opd s ¢ s
Gmtsb 31 L Sl il ool ot Sy )3 (2010
Jlss 4 s ol 5> Sl Canglio (ygzman iliseo slaan])d
(Stella de Freitas et wise o S92 1y oS g0 g Ay djeg)low
2Uls il58) G AMF (slag )6 555 sow 51 al., 2019)
gle il pogad s SB Sl (Gune polic g jaud Ola > (e olS
—odle (Megali et al., 2015) 595 o ] o yiwd b6 e
Osr92 A olsS ol llg) g b (M polis G l38l
Jeolss 4 oS Cuaglio 331 S i 5 ST 25ke 42, Slo
Iy ol wdy (S laidlo a9 Ll sbalaS K sl o 16 low
(Gadhave et al., 2016) x»s> o yiol38l

aile lie yolie a8 cowl (1 5gS o9 CoanguoS 0)g
e mald olS (sl 1) Jhud 5 mjrie oS by (595
syShos pialj8l cles 3 5 oS ) il Gl a5
1 oolaiuwl ¢ pized L(Arancon et al., 2007) 355 o Jgaxe
5 LIl 3 a1y ol cunglio Klg o S1B )3 CavgueS o9
2LS i low Jolos Sials 4 oo 4 03l Liulial bagglows
(Chaoui et al., 2002; Razmjou et al., 343 o0 ] Couxes 4
2011; Mardani-Talaee et al., 2016 a,b)

Cusl olS 335 )5 (690 9 (gdrefy Cid Sl (S gy pais
53,555 (5eS] esfsris yoolis b uSla JS5 Jiboay o
sl 5 il Sin)S 5 555,403 S sile (plags 51 called
2 opmzed (Alloway, 2008) 4_S o ) wlal i Siuwgd
3 Las 53 5 (ST (ig0p9m 00lostig) (gt aipel sl JlSles
Laoj ol s DNA (gilwaslon )3 59y 4 diusly slagiSsn
.(Spiegel-Roy & Goldschmidt, 2008) .S’ o Wl epe i
e il 69y b ot ylew LS S canl 3l lis clalllas
(Mardani-Talage et )b oo Olypis Cunes Ay sl el
g Ol yde LA 1 e el S0 g 5l AL, 2016 a)
(Noret et al., 2007) x5,

Gnie 5 dluS, aLS (Capsicum annuum L. ) 4> Jald
9 S (o9 9 e Sl SV g S| (S libresl 05 4
Chavez-Mendoza et al., ) cwl ogin LSyl (clayg S
8 oo slagylow 5 Bl dlas 5 yme 3 olS ol (2015



VOV ..aub g Adalia bipunctata o jguuidS o (sl dss (S m 9 ool 5od g (oMb (SIS 5o

i Gl g ola i aid (s ol o GRS ea
Bl e 355 g5 A5l 4 3y ot (glabais g3 5 S S gt
dond bl alsh Glel Gglan slae 5 10 (ol ).;L
LSl Alg5 oo couslio (23355 3o Sl GlalS 4 o pe
Slagbey 4 il Gl g b leds oL Gl cly S5

W yg; 9 dlge

L 9590 598 (slajlasi aags

N s9r g 9395 o)y &8 )b 5l CwgeoS’ (09 355
o Ve ol gy pogls e & 13 ang plall S 50
25 SUs 5 ol deuha 5l AMF g PGPR (6,581, (slassS .39
2 o) G 4850 S 1L 3j50 (o) SBSAS ags
A (§glan )l (Jlosd s ytagh )3 )l (sl

Olayse OlALS culs

2 94 e Llnl O cuiS e85 Sl glasds Jalb o
o Bl YO gl )) 9 10 ailad yad 4y  Szwdl sla S 30
Vo lomd Cagby ¢ pomud 4> 3 YO O lod b a8 Lol s )
o can b Sl [ iolejl s iS5 g oy SOE
5 plosl ol MalS z b B s sals K
S3) DMy L (5 G5 5 e a3 olS 30 Jsbes
N2 53 S it

Joore (£ly; S bolswo j3 sadasls (lacds Jald olS Y
Qo) Ve s 4 CongaeS 0y9 b
s Bacillus subtilis JoLi slapst U ccis il 8,4 ks
WYY, e gljla ) Pseudomonas - fluorescens
(CFUmMI” z 5

Lot 5 (Joame (s£1)) ST 5 4Bl )95 acd> Jals olS -0
£y s Cumidy) Glomus intraradices g6 L cuis” il L8 4
(e » sl

5 oeme (=) S > 4Bl S slaal Jald olS -V 5 £
LPGPR (sl 5l 5 8 51 oS b ks el 51 50 Jles
G. intraradices x 4 G. intraradices x B. subtilis ¢l»pLs
P. fluorescens

O9) Jgeme (=) SB- > 4Bl g slasls Jalb olS —A

3- Colony- Forming Units per Milliliter

(Mercer & 15,38 o 3L Lol (ola )5 ,505 o aaden b
oolizsl |y alS L5, oS ey sy sl Obrycki, 2021)
5 olidpy sladiasiie g5y I g berd (stj 5SS
(Moon et ol oss (wyp (2550 HlgdolS Sl i (glaiss
= Lol el Ll al., 2013; Alizamani et al., 2020)

Cuol 428 )5 1118 adlllas 3yg0 yiaS s lieddd po (slddiasci
(Hunter & Price, 1992; Schausberger et al., 2012)

Oledly n iS5 cnpdi 40l (LIS ol (S g 5
Sl lmg,¥ 3 (ECP) o doaaly gl & Jra s
Lot les slaaris 9, Hippodamia variegata (Goeze)
9 Cpydn 39 (Sgm jl g CangaeS 09 9 Bacillus subtilis
o gloaid )3 iy 585 (RORY) (s 03y €5 (558
A > el G A CmgaeS ayg 9 9y Slilgw b o
0 Ls 3 ilgi e PGPR Jold (o slodgS g (55, W
ST 8l o piie p g asmd Liulidl ) b S s clasiss
(Mardani-Talaee et al., xsb 550 (SS5olow slae (slinoy
33l e olS 435 CuhS 1 5l e 3sS wions 5o 2024)
Sl pten sl Jlp0leS iyt bawgs (e Bl (gl o5
wlgs e cpien o (Mardani-Talaee et al., 2015; 2017)
sl acsl el liomdd jo (e YL Ao ol Ql)_'i‘l

(Saravanakumar et al., 2008; Gadhave et al.,
2016)

Jaol 505l )3 S5 (sl Sl 5l (S bl SoSglen e

9 &35 U o5 Wl e IS (Sl CudS D9 oo Cgune
93y 5B 5 2 99565 518 Gljse olS )3 (Bpas 395 e
L .(Obrycki & Kring, 1998) a_sl ,li5 ;5 jguniis <l
oS 2, Sdas oo siilin (f559lS i (sladgS” Ol
ynly ol diiso dga0 |y BT So5lan Hlee pa g 03l yialsl
CoMow bds plard glaiSedl 4 (Sialy (ialS 4 e
A Amld ol (65,538 (65900 (Ali8l g Cnnj e
) 5 agS il b iagh uiy (Barratt et al., 2010)
Obeds lais cuas p bl 18l g sl S50 bl b olals
Giliseo cLadsS sl 00 sy yiaS S 5908 Ao _oambo
2 1 o g odl s |y GBS ol oS 5 Al oo
(Stella de  ssb acsly xub sy g B wlS el
Freitas et al., 2019; Mardani-Talaee et al., 2024)
5908 (gl oo yasls adllas (ool imgd 5 G 1)
Aol Jald oSl 0aBa 335 sl o ALS (59 ABly )9y dall 53
ol 4 wib o ) g I o Same caliso (cladgS b oyl

1- Efficiency of Conversion of Ingested food
2- Relative Growth Rate



VP Lol oY oylouds (YA ol ((55y5LS @obus g pale) oyl ! (LS cblis sba sagh \OA

J._ﬁ] Cwd do Lhu] S U)? 9 IXWIFRY LGS ’M/JS dua.o.) 0)5
& dECI) ssdosaals slie bas 23jb {Cl') G pno yasls
5l ookl Ly (RCRY) (wd Bymiao #5539 (RGR) (g A3

(Waldbauer, 1968) i dusl>e (¥) b (V) sladsles

ECI = (P /E) x 100 ()
Cl=(E/A) (¥)
RGR = (W, — Wo) / (T x Wo) (v)
RCR = E / (T x Wo) (¥)

039 el A (p)S Jee) 0oy shie (jg E ol 3 oS

Wog)Y B39 Sl P (p)S o) 0095 Jsbo > &l oy /g )Y
(prS ) BL ot 19)¥ (2led (59 W fp S o) J oyt
a2 oloj e T g (p)5 o) &l opuis [lag, ¥ adgl 59 Wo

sl (59))

odly Julodi g 4 300
odlaiul b )] g Jloy (yg05] Cansu dmodls a5 S

P Jeols @l b plosl TG el —g) S 5alS” (051 5|
Ly 55,500 SjaidS ladss slaasli (gg) cilize (glajlos
L (ANOVA, one way) 48, il g 45500 g, 51 eolatu!
o isime g 5> b 4y 355 V8 a5 MINITAB ()bl I3l 5
s 13 (HSD) (S5 30 31 ool b Lo Silio 3031 (05
hoslaiawl Uy Lo jlages .8)8 1,8 dauglde dyg0 doyd gy Jlois!
e dlle (flad Llod g 455 A8 e 5 EXCEL j8la 5
o5 55005 B > Ward s, ;1 eslizusl b 558" calises (ool
5 colio gLnog,S 4y SPSS 16 (gLl 15 8lp 5 5l osliusl Ly

A (g hudiwd cuwlil

3 o (i) (5 9,Y (i g ganns slaaidd slagadld
A. bipunctata s gudids (pole

(oo 9 poms i) 59)Y O E90oe SIS a3 LS
oS (595 olo jow 4id jl auds L A, bipunctata o'jeuias’
Py e mme oM Caliseo (sladgS b o ylows (sldads Jald
(Y Jods) wols )l do s § Jloss ] s

1- Consumption index
2- Relative consumption rates
3- Kolmogorov-Smirnov

Sald laieds (23368

A. bipunctata <3 gauids (4i 5 9 53

5 &)l3— ;I A. bipunctata 5o oS )lgy Juad owgl 4o
oyl Jb 3 5 gleen Junl iyt Sl (IS ot
Ly oy S 31 55 5 2o s5lodd XY x ¥ slayl &y (Sizdly
0y9d § 4o )d FOEN  d Cughoy ¢ g dis > YOEY clod
Ab 0l ey (S celw A g olidyy celw V()9
3 oslial Ly o Lyjee 413 Ly o 45 S jpntis” JolS ot
Ao e b (9 Bg)k a4 dljs) ©yg0n )b (s90nle
OllS oS (595 5 Bo)bo o> )3 01541318 (SlapSS s
L g Jatto o sl cudin Jlad b g% By 4y g 0nd (5)gle>
> eSS gy Sl e 0D () A8y SBBT 3 o ,d5 e
Foglo Cutin Jlad & gy B Sy 31 4 Bl sk 9)Y
s oaly 8 oLl s lose sl cpds gl g Jie
s 9 €85 518 w33k 3,90 ailig) pebod 9,Y g9l 63 By
SoyY opw Gl eS8 Lag) Y L] s s SIS
Sl s 8 8 ag,Y sl )3 4 ladnd slass oS jguias’

A odld

A 8ISl S 9u S (gl adds slagadld dalllas
bipunctata
S eaidS laiw clayasli (o pSojlal jalaied s
aads Jilh LS (g, wl i yap solh o 425 b ondayiss 555
09y gu )d Lo i Ol 0l F 425 051,50 Sjguias
090 ol Jow 415 (59 pgd (p slag)Y 4 4 i b 2BV
D9 (el VID gLis)l 9 V710 jlad) 5,5 (Swdly Bg)bs
A8 plosl (6 pte il Cutin (g3 Byl S5 ) (o3lail g0
i ) oniS i SIS S 3e0iS elag,Y (clayiis clo jadls
S bl 0)93 U pgd (i sLog)Y )50l (Lo 5l gl s
Jol8 wly s glanis gla s li ad e asljyy Gygod
Ogale (i S CS gy Cdd Ddedy rb |y SipidS
Ay OV g8 (g dndss jlam g 8 oS ol 5 gy Y (g
[ 4\._)])5) )9.\04._5 OAJLo‘_SBL dL\.C 3399 odusodld Lg‘J.C 3J9 AW
09 @b b Sl Ay (ppomed AD (mesd 0 byl (o)
Sl gel «SLid i cman jelaieds WD (£ 050l 55 ]
gl i Sl dm 5 ool ool slatalesl bl b plojen
CealS loj U Logmader a3 )3 £+ lod b gl p3 caslo FA Ssony



VO Lani g Adalia bipunctata o jguidsS cms sl dd GiaSmd s ool ySad g (oMb 510 o

Adalia bipunctata «,5 85 S 59uui8S (0, 9 egw cow) (§9,Y Coww Egooro (slardsd s b Wi (Jlro slad £) (ile - Jou>

AliSes 5dgS b duwd ylowd (glaodd Jaks oLS 51 ouiS 4y iy Myzus persicae sad gy €8l w9

Table 1- Mean (+ standard error) nutritional indices of total larval ages (third and fourth instars) of predatory ladybugs
Adalia bipunctata reared on aphids Myzus persicae feeding on bell pepper plants treated with different fertilizers

RCR RGR
Treatments ECI (%) Cl (mg.mg'*.day™) (mg.mg*.day?)
Control 31.76 +1.18 &~ 1.723+0.1122 0.323 +0.0852 0.122 +0.003"
Zinc sulfate 4219+ 2832 1.002 +0.032 e 0.312 +£0.082 0.175+0.020%
Vermicompost (30 %) 21.56 +1.23b 1.119 +0.121° 0.412 £0.1292 0.087 £0.001 ¢
Bacillus subtilis 43.69 +2.98? 1.710£0.129 2 0.598 +0.1212 0.189 +£0.004 2
Pseudomonas fluorescens 40.84+3.21°2 1.159 +0.1832 0.176 £0.011 ¢ 0.111 +0.011°
Glomus intraradices 33.12+1.12% 1.421 +0.023 @ 0.197 +0.021 be 0.145 +0.002 @
G. intraradicesx B. subtilis 37.21+£1.94% 0.679 +0.191°¢ 0.214 +0.054° 0.138 +0.004 "
G. intraradicesx P. fluorescens 36.00 £3.12 @ 0.594 +0.100 © 0.287 +0.096 © 0.123 +0.003 °

(P<e1+N gHSD 90;l) cowl b pSilio (pm dumlio y3 45 cime BMS] D93y 0aimd yLis ygi yo 5> doliiio e Chgy>
* Unsimilar letters in each column indicate a significant difference in the comparison between means (HSD test and P<0.01).
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Table 2- Mean (z standard error) nutritional indices of adult Adalia bipunctata ladybirds reared on aphids Myzus persicae
feeding on bell pepper plants treated with different fertilizers

RCR RGR
Treatments ECI (%) Cl (mg.mg'*.day™) (mg.mg*.day)
Control 32.73 £1.02 &~ 12.54+0.869 ¢ 0.152 +0.007°¢ 0.051 +0.0174
Zinc sulfate 27.21+1.32° 17.35+0.171° 0.287 £0.011° 0.083 +0.037°¢
Vermicompost (30 %) 14,53 +0.82° 7.60 +0.019¢ 0.321 +0.012 @ 0.067 +0.017 ¢
Bacillus subtilis 58.23 +1.122 24.80+0.0322 0.599 +0.0432 0.276 +0.0422
Pseudomonas fluorescens 48.19+1.32% 22.37 £0.1842 0.411 +0.006 2 0.174 +0.021 2
Glomus intraradices 22.65+0.722°" 19.53 +0.147 0.212 +0.012° 0.112 +0.016 ®
G. intraradicesx B. subtilis 25.35+1.04" 15.22 +0.192°¢ 0.284 +0.082° 0.111 +0.065°
G. intraradicesx P. fluorescens 27.71+1.09° 13.35 +0.156 ¢ 0.199 +0.021 b 0.099 +0.032 ¢
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* Unsimilar letters in each column indicate a significant difference in the comparison between means (HSD test and P<0.01).
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Figure 1- Weight of Adalia bipunctata ladybird pupae reared on aphids Myzus persicae feeding on bell pepper plants treated
with different fertilizers
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Figure 2- Dendrogram of cluster analysis based on nutritional indices of larvae of different ages of ladybugs predator Adalia
bipunctata on different fertilizer treatments in laboratory conditions
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Figure 3- Dendrogram of cluster analysis based on nutritional indices of adults of ladybugs predator Adalia bipunctata on
different fertilizer treatments in laboratory conditions
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