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F ooy M =T e e =T g0 e B o - gl wibl

AL RV RIS

VFoo oo/ ‘-):Jﬂv\i @)U

daSe

a5 pLonl 1985 )3 iy a3 35 ) 55 Jolge olpis 4 85 ] ado lios (S5 UL 5 €55 59 o8 ol
Ol 03,Lea 5l caliste slacures A5 plosl Chrysoperla carnea jus sl slacures (Sijess dulie Bua b (imgh oyl ol
Sl i S it S50 S chjlo el ) colitilo S el S ladiol et o3 o B lmlydl slalis] Jolis 58
Sy 80> ity b duglie ISSR JsSge 3l Vol eolital b sailn (glacumen b acumer ool 505 (55laen olan 5 s
alold (568 g 2o > TYYY lime 4 UBC-886 5 olKols 0 slaio o 5568 g 3o yd AMAA 500 4 UBC-809 55 olSols & bgyyo
s Sk 39 lo S il Camen b (S5 abols (e 9 (S Gl Cumon 4 bgyye adlllae 3)90 (slacumen L (saile Cunon (S5
ol adlae el sty VR g VY V/FA (g W alis (15ke 9 ¥V /8 S/ (Jolre iy (loyS 9 oS csila Cunos gl (]
5 oYL oIS e s cpl (Sisieen dallles ;3 ISSR (sla Silis a8 sl ol

ISSR (Ll an Cumen ¢35 olSls (S} £ s y90l 1 glS (gW2351g

g Lo g o)l Sty S ) U1 (Sofgdgm J5S )50
3y90 30 (g3daie lalis (YY) cewl a8 )5 Oy S 50
bope QLS oS odpu) Gla 4w sla)sdl sjlolay 5 (095
oy donj ol 3 Ledl oyt ) S0 oem 5 sl S
34385 Joaz 294 Veo¥ Jlo U il j928 )5 (V) e
ot (V) ol 01 Lol 01 gg3,8 o3lgils (clmes gty
st syt 3 o Coglio dlan (Y5 4 LS 50
2 oz als g ldlin (ST sl g (Sl dais el
= Sl glaeJld slad )5 )13 a5 5,900 Sodom J S
Alagl bl (1515 5 BaisS 5l (6l Camez ojliil Sl
a LndsgS Lol il g egimn iS5 i) oy el o dilis
= E090 =l &S cul oY (nlply 0ad fias Jgene 50l
395 B sy 3y90 Camen Sy 3 381 STy 5 (ST g9
ladigS Cumo (Sib) Ul 5 (b oS 5 CELD s 3 (V)
3 (e giste s gorme & Cupmex (V) duyo0 3 4 (65905 S0l
Lol )b s dbold (gomen (alye 48 2950 aiiS b
o318l LialS 4y e lmelSius (58) (2 jl g Slgp 5 ol ol

EVRTT)
wodlgls 5l Chrysoperla carnea (S.) jow sla gyl
4wl ; 9 (Neuroptera) i l, (Chrysopidae)
sleodlgls s gl oalgls ol sl » (Hemerobiiform)
L 5005 Chrysopinae, Apochrysopinae,Chrysopinae
g Gl adly Ll Lo bla plos ;o aig8 VWer g i Ar il
Sl 0ad ololid atly ol jlodlgls cp y8)5 Glgie @ (98 b
oIl st dadns ()80 g s s)sdl slag,Y (VY 4 )
o528 5| (5ol )3 g atls (2lLS Lnasly s 5)Y g oy 5
(V) 2,5 o0 S0 iliseo Sl S el ogysill (s3lsle
3 i oolizl b (Su5elger JyS el osia VU 3

09)5 sleil> g Skl (5,5l (wlido s (6355 oPeiily e =T 5 ¥ )
oliila S (g3 oKl (onle wlio 9 (55)9liS” udy «(SbjrolS
(Email: alimirmoayedi@gmail.com (s o g — )
b @lie 9 (6509l uadyy alS SIS g A g 09,8 Lol —F
oliile S «c3), oKl

DOI: 10.22067/JPP.2021.67819.1001



https://en.wikipedia.org/wiki/James_Francis_Stephens
http://dx.doi.org/10.22067/JPP.2021.67819.1001

1Fee limn F o)lods (FO wla ((5)9LiS 2aboo g pole) oyl ! LS cblis by jngh 4 yis YOA

S5 jlodlatwl b cud Jobo )3 9 cosir s9) (29)l &g
B g ddlaie yn doigy g)lie Iyl piges (L8 O )90
@l 2ae VY il 2 51 g 0038 (gpglaen diged Vour JS 0
L o (s yglaen cslndsisS S olssl g Sge clalhaa
5 b g (Bl 5 00 ()l Bllas Jibl )3 «i5)93als
D (eSS @Y ey glay g SUiS D90 4 (53
Al (SiiSlg olRutily 5 e I &S sl (lodiges 4y (g
hed il (659108 g ple SHb Gaclue b s B+ slass 4 29
She VY sl oyl 5 A5 0,8 giome 55T 555 0 5 b §

S sl JsSge llllas (gl

DNA z) Akl

TOP (TOPAZ Inc) jl osliiuwl L 45405 DNA gl 5cul
ool s 9 General Genomic DNA Purification kit
o=l il a8 S g Slyuss SHIL o cleaaly gasols
Cpe b plosl sl DNA cuis g cueS obj,l dlsye
A ool oy ¥ 58T 5 5l DNA caS osali

Polymerase Chain ) 3l j—s oL (g0 ,—aly s slg
(Reaction

S5 E95 ey pgbate 4 0l el (S Cllllas (el
2l 5 Jlal lod o o ool amyn,S el (55T V- sl
il ol oas 03] (V Jgaen) o Lo )55kl plad luoguns
ol &5 45 g iy e VO s > lyel 05 1551y
L) o555 loliss 3 sy ¥ (1+X) PCR 8l s oo Y1
CBIE ) psaio 20,15 s sSan ) (g Seo > p Sl T clake
I JgegSy N cale b (55 oBole yidgSin VO g (Jgo e 0
DNTP ,iJ,5e +/¥ Tag DNA Polymerase ;3 yilg,See
g 39 oyl oo Gl 25 )S0e V5 g (Jseshoe) - clale )
olKwd j0 piSS Bad A G ) SO S b 5l oolatwl )90
Lada s > 4 Bio RAD,C 1000™ Thermal Cycler S loge
AF slod 50 ddgl (giluwcud puolg 4y S i plodl 20d
Silwcis pwly Jolds ad > YO gl Yoo o @ 0,5 il a5y
3,55l Jlasl sl ¥A coe 5,5 ko 45 0 AF lod )
@b £ e an (S1ET £ & ) 3,5 s 423 00 (slo>
S g0l 5 Bl dn d VY glod ;0 4l VY e Cide & baw Al ye
3,5 ol an d VY glod j0 a4l Ver Gde ) ol oy 45 >
Y 50T U5 5 eslainl b jlhe o (slo s (slaodyglyd .cd )3 l,8
52015y il e 2 p S 9l o wlog s passl Jolxo )3 Aoy
(V) Bas

Ol 9 90,5 e (SUBiEeS SRR dm 0 g Fge slacumes
ol a5 51L(A) w3 G| S (3 s s
Cygmono 00 wgis S 0dlels sladisS oy inee 5l S C.carnea
Rl cblas oy piY copte Jlosl g (gjuyaebp IV 00,5 o
Sl St yo 9 S ytoghyo Slaio Al oo who sl o] (S35
olej csiS Ly e oolizl 83 il )y adyl Slalllas
a2 350 1295 dame (la)sSl 5l o o5 JeSUse slayS Lo
Sloslgalogsy DNA (sla Silo Lo )S)lo cpl dlox I a8)5" 1,8
2 3550 pundyge Ny 4506 4 S as_wa (Microsatellite)
(YA 5 Y0 Y+ 0% 00 OF OY) aimd ol |y @lpds clacares
LB el is 5 lodyind ab 5 55 ISSR (glayS e ein o2
Sl 035 adlllas 5)50 (slacurar )3 pundyge (e e &
pLosl o o pice clmd sl 5yms (YF 5 Yo X5 AY - £)
S sl die Wlgi e olSin gysTl 83 giluil ol
DS IR (a2 g w85 ol Camex 18 Ls (Sess
PgaS D (Fyiman piSS D (f 0didd lacumex Gl 4y
U syt SNl &y o 1D bl pol 1 g Capmar Hksbs
ald ogd 4 Cusbly opl 3l adlles pl Caonl (V) )y oo s
5 csasd Jemilly Ay (S S 0 ()55l & 2500
ol S, by BT S e > abye 51 o] (e
931> (S cowlio Cuner OBl 4 paditne Hob 4 So5glon
byye Slacsbls b (ae L5 Jlse o 3950 Sl (S
Al gl (Soss ldbe ey cplplo awsb ausl callas
S5 895 (F) 2 (0L cpon] GBI S8 Coner Ll
e e JUs ) Uy S o onlyd 1y JolS5 puld i
) dsde lpdie (slacunen (SGB5 £95 2 (coaldl Olpss ©lp3b
N5 95 9 )t le (g piBgR cpl jl Bas S e L))
wlwlis g cglaie o8l byl 5 > C. carnea slac ze>
o) 35 Slae 3 S5 58 ogilly 5 o] i Lyl

Lol Ao Ol s

%9, 9 3190

i as 5 9) g0
1Y IV cla L olo bl 3lgl b caigos)) slaols 4
elmplil 5 il blis 5l adllas 3y5 o sl nd_igei
@l ¢ oltile S (olesS eladiol (ot Ol ¢ B pdplmlyd)
Ol 5 b (o)l b S (Glis (B 5em (AS (Gwjle
0% 395 L gy Jsbo 50 sloymaiges () Jgie) S8 (s pgle

1- Inter simple sequence repeats
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Table 1- Sampling localities and their geographical coordinates

Province City Latitude Longitude Height Code
O] w2l Job bl (oye W)l e s
oL Urumia 37.55321585  45.07627659 1348 1

o= OERR Bukan 36.51512233  46.20708472 1340 2

Western Azerbaijan Khoy 38.55179431  44.95974594 1136 3
oo Khorramabad ~ 33.48868134  48.35929003 1188 4
o Borujerd 33.89813714  48.7501026 1572 5

Lorestan Kuhdasht 33.52941544  47.60903406 1192 6
i Isfahan 32.67210698  51.67157274 1575 7
© Khansar 33.22605745  50.31752524 2215 8
Isfahan Shahreza  32.00734554  51.85222690 1833 9
e Rudbar 36.82289358  49.42928867 212 10
o Rasht 37.28079786  49.59250067 3 11
Gilan Astara 38.42208367  48.86927386 24 12
i Sary 36.56611747  53.05876297 42 13
o Amol 36.46981559  52.35124183 94 14

Mazandaran Chaloos 36.65428442  51.42130387 29 15
il Kermanshah  34.32365879  47.07410791 1351 16
Kangavar 3450332392  47.96530129 1468 17

Kermanshah Sarpol-zahab ~ 34.45758373  45.86860067 556 18
s Hamedan 34.79881288  48.51516762 1818 19

© Malayer 34.29290641  48.82193253 1748 20
Hamedan Kabudarahang ~ 35.20000154  48.71226525 1672 21
Ss ol Maragheh 37.38950217  46.23764728 1451 22
@ O Tabriz 38.07847882  46.30374328 1402 23
East Azerbaijan Marand 38.43060508  45.77383802 1331 24
s Kerman 30.28451186  57.07261258 1764 25

© Baft 29.23494228  56.59894493 2275 26

Kerman Kuhbanan 31.41029769  56.28292425 1990 27
5 Minab 27.14554001  57.07321481 40 28
oo BandarAbbas  27.19463488  56.30798292 17 29

Hormozgan Rudan 27.44130894  57.19104800 196 30
s Tehran 35°49'54.15  051°25'35.00 1862 31
o Varamin 35°20'51.16  051° 40'48.69 950 32
Tehran Damavand 35°43'44.11  052° 07'00.70 2233 33
o Zanjan 36°4237.00  048°22725.99 1546 34
o) Soltanieh 36°26'32.37  048° 46'03.02 1788 35
Zanjan Ghydar 36°01'57.55  048°3725.27 1836 36
S Saghez 36°10'22.60  046° 17'22.05 1775 37
o= Maryvan 35°37'36.87  046° 17’ 18.38 1989 38

Kurdistan Baneh 35°55'43.60  045°58'42.11 1561 39
D Shiraz 29°24'31.51  051°36'53.96 2105 40
il kazeron 29°36'54.32  051°34'44.82 807 41
Shiraz Fasa 28°59'19.33  053°39'56.47 1563 42
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Table 2- The list of ISSR - primers used by us (Barbosa et al., 2014)

ol 0V &5 ole Jly Jlait slod
NF?rr?ri:f Sequence (5’ — 3) Annealing temperature (C°)
UBC-809 5 -AGAGAGAGAGAGAGAGG-3 51
UBC-820 5 -GTGTGTGTGTGTGTGTC-3" 55
UBC-836 5 -AGAGAGAGAGAGAGAGCA-3 48
UBC-849 5 -GTGTGTGTGTGTGTGTCA-3’ 55
UBC-856  5-ACACACACACACACACTA-3 55
UBC-880 5 -GGAGAGGAGAGGAGA-3 48
UBC-886 5-CTCCTCCTCCTCCTCGT-3" 46
UBC-891 5-GAGCTCTCTCTCTCTCT-3" 50
UBC-810 5 -GAGAGAGAGAGAGAGAT-3 48
UBC812 5 -GAGAGAGAGAGAGAGAA-3 51
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Figure 1- The sample of band pattern of ISSR-PCR products on 2% agarose gel (UBC-809 primer)
The numbers in figure corresponds to locations described in Table 1.
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Table 3- Polymorphism in different populations of Chrysoperla carnea by use of ISSR primers

831l aold . ; ;
. T XY IRy, .
S5 b saalie U Ll S slawi 5 R CURRTES QLchI.d!y\:u IS o,
Name of primer LXW The total Polymorphic Polymorphism
P _ number of The number of information content ymorp
The size bands polymorphic (PIC) Percentage
range bands
of observed
allele
UBC-809 150-1400 9 8 0.643 88.88
UBC-820 220-1500 8 6 0.615 75
UBC-836 280-1200 7 5 0.572 71.42
UBC-849 300-1500 6 4 0.464 66/66
UBC-856 180-1500 6 4 0.444 66.66
UBC-880 170-1400 7 4 0.521 57/14
UBC-886 300-750 6 2 0.391 33/33
UBC-891 250-1100 5 4 0.320 80
UBC-810 300-700 5 3 0.311 60
UBC-812 210-1000 5 3 0.302 60
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Table 4- Mean number of observed and effective alleles of ISSR marker primers used
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n.o: average number of observed alleles and n.e: average number of effective alleles
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Figure 2-Cluster analysis based on UPGMA using Jaccard similarity coefficient. The numbers in figure corresponds to
locations described in Table 1
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Figure 3- Distribution chart of studied populations using ISSR marker
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Table 5- Eigenvalues obtained from principle component analysis based on ISSR primer

ol s addgo 0529 yolo owl,lg ao oS (il ylg
Principal Eigenvalues Variance (%) Cumulative
components variance
Jol dilge 2.13 27.68 27.68
First component
1.30 20.57 48.25

py> 4dlge
Second component
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Table 6- Mean number of observed and effective alleles in Chrysoperla carnea populations of the studied provinces
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Table 6(continued)- Mean number of observed and effective alleles in Chrysoperla carnea populations of the studied
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Introduction: Green lacewings are active predators of Aphids, Psylids, Mealy bugs. We used ISSR markers
with 10 primers to evaluate the genetic polymorphism between populations of Chrysoperla carnea collected in
30 cities of 14 provinces of Iran with different climatic conditions and compared them with specimens of a
population from Netherlands. Maximum and minimum of polymorphism were calculated successively of
88.88% for UBC-809 and 33.33% for UBC-886 primers. The Dutch specimens had the smallest genetic distance
with populations of Guilan province and the largest genetic distance to Kerman province. The mean number of
alleles for Dutch, Guilan and Kerman populations were successively 6.9, 6.6 and 4.1 and mean number of
effective alleles were successively 1.48, 1.41 and 1.19.

Materials and Methods: 2000 specimens of Chrysoperla carnea collected from alfa alfa plantations in each
of 14 provinces of Iran, 27 specimens sampled from each province besides another 27 specimens of a Dutch
population acquired from Hamedan center for Science and technology and DNA extracted using Topaz Inc. kit ,
ISSR marker with 10 primers used. BioRad® thermocycler was used for PCR and PCR end product was
electrophoresed in 2% Agarose gel and stained with ethidium bromide. Bands photographed using Gel Doc
2000. Hardy-weinberg’s chi square (%) equation was used for evaluate of equilibrium in the number of
polymorphic alleles,Shannon and Nei indice for evaluation of heterozygosity, POPGENE for genetic distance ,
GenAlex 6 for cluster analysis, AMOVA for analysis of inter and intra populations diversity.

Results and Discussion: The total number of electrophoresis bands were 64 bands, 43 of them were
polymorphic The range of changes of allelic sizes of primers were between 150-1500 bp. Polymorphic
information content(PIC) was between 0.302-0.643 the maximum of it belonged to the primerUBC-809 and the
minimum belonged to the primer UBC-812 (Table 3). In three populations of Dutch, Guilan and Kerman the
maximum of alleles were seen in gene locus of UBC-809 suggesting that it is highly polymorphic, similar
findings was found by Barbosa and co-workers. As in Fig (2) the cluster analysis based on use of Jaccard
similarity coefficient, the populations clustered in three groups, the Dutch population together with those of
Guilan, Mazendaran, Lorestan, East and west Azerbaijan provinces were gathered in the first cluster and
populations of Kerman, Sistan and Beluchestan, Isfahan and Fars province were gathered in the second cluster
and the populations of Hamedan, Zanjan, Kermanshah, Tehran and Kudistan provinces were in the third cluster.
Principal Component analysis was also done, Eigen values, variances percentage and cumulative variances
percentages by independent components and the range of variations represented by these components was shown
in Table (5). 100% of variations were represented by first ten independent components. The first, second and
third components successively represented 27.68,20.57 and 13.01 percentages of all variations.These
components independently from each other represented a percent of genetic diversity, not already known. The
maximum of Shannon index was seen in gene locus of UBC-809was 0.53 in Guilan province and the minimum
0.04 in Kerman province.These data were conceivable because there were nine alleles in gene locus of UBC-809
in population of Guilan province and two alleles in gene locus of UBC-812 in populations of Kerman province,
the same index was calculated 0.58 for Dutch population. The maximum and the minimum of Nei’s index (H) of
gene diversity was calculated 0.35for gene locus of UBC-809 in Guilan province and 0.009 for gene locus of
UBC-812 in Kerman province successively and for Dutch population the index was 0.39. The maximum and
minimum of observed heterozygosity (Ho) was 0.49 in gene locus of UBC-809 in Guilan and 0.031 in gene
locus of UBC-812 in Kerman province successively. The maximum and minimum of expected heterozygosity
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was calculated as 0.579 in gene locus of UBC-809 in Mazendaran province and 0.034 in gene locus of UBC-886
in Hormozgan province successively. Having nine alleles in its gene locus and getting of maximum observed and
expected heterozygosity therefore we can consider the UBC-809 primer as the best gene locus to express of gene
diversity in all Chrysoperla carnea populations studied in our present study. We used x? of Hardy-Weinberg
equilibrium for all alleles studied, and with regard to HO(Equilibrium in alleles frequency in studied populations)
the most well adapted status to Hardy-weinberg equilibrium was seen in gene loci of UBC-809, some of
populations and gene loci did have Hardy-Weinberg equilibrium but others did have significant biases from this
equilibrium which should be attributed to inadequate number of samples chosen (sampling errors) in the studied
populations and or existence of non-reproducing alleles. Our study on population genetic diversity of
Chrysoperla carnea showed that ISSR-PCR markers are the best to study the polymorphism of populations of
this species, did not study hitherto in Iran.The primers used by us in this study for Chrysoperla carnea was
equally used for other orders of insects such as Lepidoptera and Coleoptera (UBC-809) and used for order of
Hemiptera (UBC-812, UBC-819).

Conclusion: More genetic diversity of alleles in populations of Chrysoperla carnea collected from non-
treated alfa alfa plantations than those treated with insecticides. Similar results was obtained in Brazil concerning
populations of Chrysoperla externa. Our present study on Chrysoperla carnea in Iran showed us the similarity
between gene frequencies in the studied provinces, similar results was found for other species of Chrysoperla.
Some authors believe that reduction in heterozygotes alleles in population was caused by a reduction in effective
number of alleles in that population. The decrease of allele's diversity could bring about a reduction of
populations, even species, as well as the reproduction vigor of populations in a new environment. In insect
breeding programs a reduction in genetic diversity has an impact of reduction of fitness or even the loss of
fitness in such an environment in which those populations should be released. We propose that our research on
heterozygosity of populations of Chrysoperla carnea to be continued in more agroecosystems in Iran with a
similar or different molecular markers to have more informations about populations genetic diversity and finally
to consider a logical management for preserving genetic reservoirs of them.
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