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(Fabricius) by feeding on pomegranate green aphid Aphis punicae Pass with using
Geographic Information Systems in Yazd province

Saeideh Sadat Fatemi' and Mohammad Amin Samih?
1, 2. Former M.Sc. Student and Professor, Department of Plant Protection, Vali-e-Asr University of Rafsanjan, Iran
(Received: Dec. 13, 2015 - Accepted: Sep. 13, 2016)

ABSTRACT

Ladybird, Menochilus sexmaculatus (Col .: Coccinelidae) is an important predator of pests in Iran’s gardens. Based on
the expert’s comments, many studies and information resources, the factors such as temperature, humidity, rainfall,
altitude and nutrition are considered as the most important criteria determining the zone which are suitable for six spot
ladybird’s release. According to the Analytic Hierarchy Process (AHP) and 10.1ArcCatalog ArcMap10.1 software, the
Arc GIS sub software was used for establishment of a spatial database and analysis related to the areas which are
appropriate for the release of predator M. sexmaculatus. Moreover, the extensions of ET Geo Wizards, Hawth’s Analysis
Tools, and Xtools2 were applied for accurate data and information entrance. The results of this study show that
approximately 35 percent of Yazd province considering to the potentials of temperature, humidity, rainfall, altitude and
nutrition requirements are quite suitable for the release of six spot ladybirds. A likely explanation is that these areas are
situated between mountains and plains where cause to intensify pressure difference and create air stream from the
mountain to the plains and vice versa. . Also, about 60 percent of the areas were completely unsuitable for release of
predator. A likely reason for this might be attributed to very high temperatures and lack of adequate prey for nutrition.
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Table 1. Qualitative and quantitative scale used to
compare the test criteria in AHP method

The amount of Score  The importance compared two by two

Same preferences’
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Table 2. Comparison of test criteria and standardized weight in AHP

Humidity rate  Rainfall Height  The final weight

Factor Temperature  Feed rate
Temperature 1
Feed rate 1
Humidity rate
Rainfall

Height

0.541

0.219

0.147

1 0.058
1 0.038
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Table 3. Area in square kilometers and the percentage of classes in two models

Classes Area (%) Area (Hektar)
Very good 17.05 1254850
Good 17.75 1304813
Average 5.42 399148
Unsuitable 13.98 1028572
Very Unsuitable 45.8 3368709
Sum 100 7356192
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Figure 2. Maps of the study areas suitable in terms of nutrition, precipitation, temperature and altitude
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Figure 4. Maps of the study areas suitable for relative humidity

4:>)f| Ll 4.’2...\..3|5 e sbo @ o™ slecdles
Wil opaed b oysdy Joo Slii> 5l (S
FS e goes > L) plaslyn sleazale gloo
cou byl Hus Al et il Ll s (ol580 5lg 5 5l
Lo 4>, oJle @ly )l 13 Lo slos 3G
pldl S Spbe slogiaSly Wil i
Ao ) egasa )l Jlgl jo Ul e Al 0,5 e
Slo S 50 989 Syl Jol des g (129,9,8 pgo
Syl Az Gll b Wgd e coelin o515,

g S slagle giws) £95 o) Kan o (guo
@S ol 13 oy 3j90 1) (502 5 Jo)l
erls rals cel i oldlae e ob lus
@Bl 2o b ladhie )3 99l e (S E95
Ol glaiss gle gl mals b ceslie (a8
e bogldhie o g, ol Sy wbe
Gl b liss sl g canl oS e (ol
(Mofidi-Neyestanak et al. 2012) il s gl )|

Loged g 0l Jio Shis o banl el



a VWAF Ll 5 lor ) 5 leis o 8,90 « LS slas low 5 BT So5elsm J S

s e olai Ly mhaw 5l e FeecVees o
9 S| o..\...?v.u )L......u Sloaliw U”‘ cde )...u...a.a giw‘-g:
Oagy olaie g bpddl o 5 slbosls @ jelaie cpl @
2 lge glsp g ol Ll o)l 5l e lalS
5 S5 WS o iK% bl slaaisS ge
claigs g ol a5 woly gl o) Ses
(Hymenoptera: Symphyta) slo,l 3,055 b ,s.;
S5 SUE gy0nl 5l el LdLaz bye M5
Kouki et al. ) ¢l oogs wgiz 51 yiian Jlods ;o o]
b e St ol Sl ol (See (1994
Gl Se Wb g S Ol Bl e
L{b\_i..u}m L) J.)‘J.: UL’J"‘A oL:f 6‘.{&&5)) J") 4 ‘) laasds
SgeeS g G 3l b (5,08 Slaplys b b
Cagby p bl sdee She g b gl 5 Ol
oldl Ll ol g Lo b olyen g 0008 o 5T 5
565 oyt Sl 0,5l o0 9z gas dilate o 1, (slofus
S I s wigolls Sas gl fas s olis
Sheses oo ez 1y Ghl Jsad Lid Koo Sy
ojlail i sl LS jo Daw SYeb e Sl
Spodoptera oz g3 5 dlgy Corex Eaud g
aS ol oasline g 098 0 oslaiwl exempta (walker)
L leyer LSy sl A B S o Cunes ot
argi b seo e &y ot nl wdy Jad SRTL G
g Lo adhin oo byl 5 aie) cpl jo Oladllas 4
Swzr Jelos rpceeal by (58 RS0 5l adss
SeaisS gilule, ly celie Slgle e
slaghy, pbml ln egh (nl @S Wb e
S8 il e B cenlis Bloj 4o J S

RG] IRV PESg P J¢-

S ol

ool 5 6,38l oal BT g0 laiisS
ool slosls Llos g ases 40 SaS gl GIS )
ole con gac LS gl 1SS GBI el
masin g olxiad; yac Jy olfiils S pole 098
ahly abi al)l 5 e e, lp bl e
08,5 oo (Soja8 g Sis (libatesgu

SnsS 3ble )0 &5 lsa oond Cugb) JalS 5 e
oS5 5l wdlge 3t 55, wiz b5 g Ygere
S ey 5l o e Gl ol i) des 00> b
b berl egaza U GbSys jw slaglal )
lo S BT L5 cotgus,l 3l jo Jg .29 oo 0s
Jed e SIS 05 oy g oailendl basli (g5, »
51 3l 5ol sy 4 Ygame loj cal 53 42
stk aslae byl pl o (Ul s fus 0,90 o 5elisS
0399 Jgbo y3 aBlige 9, AU F L alggol JiSTa>
O 9 b S o pie ojgoa Ul as Jlo 0,8
odplice e lollaly o 055, > o L
Colled ol d Casby g Lo lawgie 09 ge
wiy a4 lasd il (SR Sheusas ieadss
Sl OYNNT £ IV g ogandas a0 YVIY £4/0
it 5l andllae ,0 e § sobls (Maisin 1997)
a0 Yo g YVIO YO YYD Y AVD cob sles
sls Aphis punicae (Hem.:Aphididae) ,Ul ;.
az,0 YVIO U YO 1, SaauasS ol o, glp age
(Fatemi and Samih 2015) ws,S 5,155 (wgemde
g Lo b Sjgaias cplols oylas 2l sleioles] =l
3 58 g oy el S abaily STl eblae Cosh,
Raj ) 9,5 oo plxil Lo 31 casein cogass o Ol i
Jolse ol 1 Olpim 0gr 0 pudes Jdoay (1991
2y 5 2 B G Ol azys e
a0 YL ol ;e (Pedigo 1999) o)l ol pis
Al ol ol el Kby Limgh opl H0 Ol
L as IS oaclB opl el S50 (g5 5las jo gl
g oo azlge S b (53,9laS Bl glis )| (a8l
695 35 QLS g5 cnizen ial Golo 35 bxl o
OSwe (Iperti 1978) ol She oS jgaiasS oS15
D9 ol 0ezg Locgladlie LB G 0
250 con G6eS cpl s olis glacls ol s
el s @bdlia oy g Job wile (b (else
Xl sodBl YLl g Jad ol Jghus a5 0,15 o0 I3
lelis)l o 1) @laiss g5 oyt GLbgellinss aolse



e gladais il Sgauias silele ;) el bl ool axlllas :auam § (obold )

REFERENCES

Aboi Ashkezari A, Fatemi Dehaj SS, Samih MA, Ramezani | (2013a) Distribution of greenhouse
cucumber root knot nematode Meloidogyne javanica in Yazd using GIS and its impact on the
consumption of calcium fertilizers. The sixth congress of the Agricultural Research Findings, 15-16 May,
the University of Kurdistan, Iran. 172-177. (in Persian)

Aboi Ashkezari A, Fatemi Dehaj SS, Samih MA, Ramezani | (2013b) Use nearest neighbor method and the K
Rayply the distribution pattern spider mite Tetranychus urticae in greenhouse cucumber. The sixth congress of
the agricultural research findings, 15-16 May, the University of Kurdistan, Iran. 178-186. (in Persian)

Agarwala BK, Yasuda H (2000) Competitive ability of ladybird predators of aphids a review of
Cheilomenes sexmaculata Fabricus (Col.: Coccinellidae) with a wordwide checklist of preys. Journal of
the Aphidology 14: 1-20.

Bennui A, Pattanamanee P, Puetpaiboon U, Phukpattaranon P, Chetpattananondh K (2007) Site
selection for large wind turbine using GIS. PSU-UNS International Conference on Engineering and
Enviroment. 10-11 May. Prince of Songkla University, Faculty of EngineeringHat Yai, Songkhla,
Thailand. 561-566.

Cimren E, Catay B, Budak E (2007) Development of a machine tool selection system using AHP.
International Journal of Advanced Manufacturing Technology 35: 363-376.

Fatemi Ss, Samih MA (2015) Effect of temperature on some biological parameters of Menochilus
sexmaculatus (Fabricius) by feeding on pomegranate green aphid, Aphis punicae Pass. Journal of Applied
Research in Plant Protection 4(1): 67-81

Harmon JE, Anderson SJ (2003) The design and implementation of geographic information systems. 272 PP.

Hill MJ, Braaten R (2005) Multi-criteria decision analysis in spatial decision support: the ASSESS analytic
hierarchy process and the role of quantitative methods and spatially explicit analysis. Environmental
Modeling and Software 20: 955-976.

Huxhold WE (1991) An introduction to urban geographic information systems New York, Oxford
University Press.

Iperti G (1978) Coincidence spatial des coccinellid et des puceron. Annales de Zoologie Ecologie Animale
10: 373-75.

Kouki J, Niemela P, Viitasaari M (1994) Reversed latitudinal gradient in species richness of sawflies
(Hym: Symphyta). Annali Zoologici Fennici 31: 83-88

Lashkari M, Sahragard A, Manzari Sh, Hosseini R, Erfanfar D (2013) Niche modeling of Asian citrus
psyllid, Diaphorina citri Kuwayama (Hem.: Psyllidae). Plant Pests Research 3 (1) : 45-58. (in Persian)

Latifian M, SoleymanNejadian E (2009) Study of the Lesser moth Batrachedra amydraula (Lep.:
Batrachedridae) distribution based on geostatistical models in Khuzestan province. Journal of
Entomological Research 1(1): 43-55

Omkarprasad V, Sushil K (2004) Analytic hierarchy process: An overview of applications, European
Journal of Operational Research 169: 1-29

Oppenheim N (1980) Applied models in urban and regional problems analysis. Prentice-Hall, Political
Science, 356 pages. (Translate: Tabibian M (2000) Tehran University.)

Maisin, N. (1997) Reproductive morphology and behaviour of Menochilus sexmaculatus Fabricius. (Col.:
Coccinellidae) Master of Science Thesis. Department of Biology. University of Putra Malaysia.

Mofidi-Neyestanak M, Karimzadeh J, Taghizadeh M, Askari-Seyahooei M (2012) A preliminary study
on the biodiversity of Acridinae (Orthoptera) in Ardebil and Hormozgan provinces, Iran. 20th Iranian
Plant Protection Congress, 25-28 August. 229.

Pahnai L (2013) Using Geographic Information System (GIS) to study the spatial distribution of eggs and
larvae Lobesia botrana in the city-province of East Azerbaijan Horand. M. Sc., Department of plant
protection, College of Agriculture, Maraghe, Iran. (in Persian)

Parhizkar A, Ghaffari Gilan Deh A (2006) Multi-criteria decision analysis and geographic information,
Publication of the study, designing books Humanities University (samt). 597. (in Persian)

Pedigo LP (1999) Entomology and pest management. Prentice Hall. USA,691.

Raj BT (1991) Seasonal abundance of natural enemies of aphids infesting potato crop. Journal of
Aphidology 3: 157-161.

Rezvani A (2004) Aphids of trees and shrubs of Iran. Plant Pests and Diseases Research Institute pp, 270.
(in Persian)

Saaty TL (1997) That is not the analytic hierarchy process: What the AHP is and what it is not., Journal of
Multicriteria Decision Analysis. 6: 324-335.

Shakeri M, Daneshvar M (2004) Conference report on the achievements and problems of management Carob,
Ectomyelois ceratoniae.Research Center for Agriculture and Natural Resources of Yazd, p. 13. (in Persian)
Zare Khormizi M (2011) study the faunistic of lady beetles (Coleoptera, Coccinellidae) was studied in
Mehriz region (Yazd province). M. Sc., Department of Entomology, Fars Science and Research Branch,

Islamic Azad University, Fars Province. (in Persian)


http://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22John+E.+Harmon%22
http://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Steven+J.+Anderson%22

