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Abstract

The results of a field survey of some potato growing areas in Nineveh Governorate showed the
presence of Potato virus s PVS, which was detected by the Double Antibody Sandwich Enzyme-
Linked ImmunoSorbent Assay DAS-ELISA test.

This record is the first in the governorate. Through the absorbance readings using the Elisa reader,
highest value was recorded in the Sherikhan area samples, which amounted to 1.190 nm, while
lowest value was recorded in the Rabia area samples with a value of 0.756 nm, while absorbance
value of the negative standard sample was 0.300 nm. The frequency of virus in the Sherikhan area
was 53.3%, while frequency of the virus in the Rabia area was 28.8%.

As a result of mechanical inoculation with virus isolates diagnosed by DAS-ELISA test, spread of
the common strain PVS® through symptoms on Chenopodium quinoa, which was in the form of
small chlorotic spots on the inoculated leaves, and new leaves were devoid of any disease symptoms.

Keywords: potato virus s (pvs),pvs®, DAS-ELISA.
6 s Addlae B dailil) AL iS5 Potato virus s (PVS) Wabad) () (s sl J6¥) Jupmual)

3ol dana () Ag, 2amild e Jak, Tl g
Gsiide) )4 ne/Ae) j 30 sl 5y 7
ol ol Ll Al 31 IS/l Al o 29

s dadAl)
(PVS) Potato virus S Ualadl () Gugylh 3sag (g5 dlailae b Walladl dely) ghlie and i) ol gkl
Da ey Asiladl 3 J¥) 58 Janedll 138 35 DAS-ELISA gyapall elsia¥l Ll [lasl aie 2aSH &5 (sl
Claes Lo agils 1.190 @il 3 glasyal) dihia cilie 3 dad el il 3 B (98 Slens ucaliaial] el
el 0.300 il 3 &I Gl Aisal) dpaliial dad Lol fiagili 0.756 dosks dassy dikaia e b dad o
DS das ol Lagd % 40 Ll ddhaie B agpldl) IS5 Gaady %53.3 ladll dahie (& Qg plll AHLSS s
%288 Aay diaia 3 (pag pldl
PVSO aailall aDlull Ll zsajall slsia¥) Bl JLidls leamidi o3 i Gug pldl) ¥pns SolSaall ol Anii i
@hs¥) shag dadldl 3hsY) o Bura Lminge al Lngy wilS Al dle)l) @l e cpel Al paleY) Pla s
Apdase pabel &) (e Al

31


http://creativecommons.org/licenses/by/4.0/

Journal of Education and Science (ISSN 1812-125X), Vol: 32, No: 01, 2023 (31-37)

Byalial) a1 L), ailal) A Uallad) Gl g e, PVS) Usladl () (pug ld = dpalidal) cilals

dasiall. 1
£ Vs Lalle dagall dust )l raladll (e dlasdld) Alilell & Solanum tuberosum L. Uslad) Jseasns ey
-(2018 ,Alhudaib) 3,3y 515 madll Jralas 20 Lalle w50 Uslad) (Jiat a0y Lans ) oyig pells Gl b
daludl) cly Wi, oh 253.771 Laliliy duanll 3952ll 2390 36.253 Jeagall & Ualaalls de g hall 2SN dalaal) sl
ok We.(2021,Nineveh Agriculture Directorate) o 23.811 &uabibiy aigs 7.937 Ganall 55 5al) 8 desgyall

(FAO ,2021) (¢4 370.436.581) 2021 alal Usladl _allall 21y &l
0585 Cus Lalle lgieh)) hlie mes (B Wl o 55 ) Loy pldl) Galial) e el Ualladl ilisd

03¢l Ll g aginall J< A (oS Alawivnall Gl ye g plil) s3a plare Jisg oz ) aidg clijall osdig
lesi 50 ce s Lo Ualadl e Alacsl) Ciliog plill dae &y Ao il alyaV) g 8 agal) Laysd (e Sliad s g ldl
Gyl el g pléy Potato virus X Ualadl (8] (gl Pofafo virus Y aladl (gl (ug nlé lgaals [IWPRRE
) Potato virus S Ualadl () (g nlds Potato virus M Waladl o (wg5dy Potato leaf roll virus UaUadl
-(2022, Ali 5 2011054 sSalari
oold iled G 3 Wallal) ~ sl cadlass o0 Betaflexiviridae 4ble s Carlavirus guia oo Uallaall () (s pld s
& 5e Jg¥ Wallall e (g ldl) duse (63) (ayal) o +(2005,05305 Fauquet ) dualall S e % 40-10 o
ahall (B Gugnldll Jaw WS ,(2017,095305 Song) alled) 8 Ualad) dely) (ghalie ale) 8 Ja aaes 1948 ale il
Al il lailsa A %35-10 G bt candy cillailae e (B daw Oh) Ay peans WS Lysus Lagaudl
e 3lie % 20 5 11 o sl Loy @l 1) aliasl ) Bla¥) @l Guld) 3, % 10 Gy AR 8 (oalias
1997, Abdel Latif s Haj Qassem 3 1997,5 Als AL-Shahwan s 2014,Barbar) delall cblall & sagagall el
.(2017, El-Saghir s 2015,054)5 Yardime
dagide Aoyl JSha A o Gug pldl) asin (gginy , +SSRNA dagill cange Jadll 2jde (bl g5l (e Gug ldll agis
Lo uldl) el A (0 %5 Aoy (G990 paals JSE gl cagiall bl Open reading frames (ORFs)
(201705545 Adams) g pldll AS e %95 aig nl) S Gus dig y slhin asiall Jalasg

Sl Gany Chib lilise ga 3sY) Lisddy ¢ BhsY) e Bl Anl LAD ahdl Gu pag ol Gabel ool
(2019,053)5 Risti¢) claginy 3he¥) csnd (abe) asd dulual)
LAl ADLly ugiall Kl (8 e Jo¥ caads Ally  PVSA 5l aDl V) Gty oDl ug il
Caud Cua ,Chenopodium spp Ghsl ezl PDla e Gaslsy oDl e oyl (Kag PVS® (Ordenary)
leduniaga g el PVS® DLl (s Law ¢ C. amaranticolor alell ahsl e dijlea Laahel PVSA AL
-(2017,El-Saghir 5 2008,:5,4)s Mukouk). dsalll 3,5y
Myzus —aal) Feall (L 38U chdall aaly 4800 5 daphll Gall clbds dauls egplll oY Jas
Colia Lglan (8 oY lgab o S dilaiall ) Gae) duppd) ADLA of aa 85 <Aphis fabae Jsdlf (a5 persicae
Sl gub e Jiig dabull pe Llaa) @blall Gule ASaYL Gl Ji WS dailal) APl e el 50U Gyl

32



Journal of Education and Science (ISSN 1812-125X), Vol: 32, No: 01, 2023 (31-37)

Sl Cp Gyl e Al Jaas oy @kl g pally sl ey LSulSon i of Sy (@) i) gradl
.(2019,Cabi 5 2004,Kostiw 1996 ,Salazar) d.aeall sl

Blasll (alitue aladiul Ll (ggae ehal an Ladidl) 425K Gllall aladtul Lgal) dayhlly uguldl) e C2iSN o
Nicotiana debney/ &lly ,4auase aio Jaad 3 C. quinoa il )iy C. amaranticolor qu, i lgealy dlalsdl dalul)
WA Jals Fsaall gaaly Gog pldl s ) Aaliall plaal) saalie (Sas clilioddl e dijlea bl amy (53
cong ) Clases et e Ble a9 Needle-shaped inclusion bodies Ll alaal f aja J<a diladl dalal)
sl sulil) Busel e Lkl 1Nlg (DAS— ELISA) syiluall 1Y) Lgaaly ug il e CadSll Lboadll (k) Jorics
gold nanoparticles Gdall jial Gie ddlidd) ol ddasiyall 19G aual) Glija aliial gl 4as, (Dot-ELISA)
oSl Feaills Julecial) uyadsal) el Lgaaly driuiall CaiSll (3l cuadnuly (2019, 453l Masoudi ) (AuUNPS)
NGS 4y g plall e caisll Lal (RT-PCR) Reverse Transcription _Polymerase chain reaction
.(2020,055)5 Alferd 5 2017,EI-Saghir) (Next Generation Sequencing)

A&y Jazl dlga .2

izoall elgial¥) Dl HLasl (g pldl) e aisl)

Asdlaal i) &gy danys Gl lalie 3 2021 sl avgal) & Cliad) gead Ualladl deg) e Jsin sae Capiidl
Vs dne 145 plaadl 48,00 el s by 2150 85740 (o Wisbae cnglp At JSI Join 3D pdlgss (gois
sl dlyaly Gopad) Gn hials 828l Jawgiay Capahall @lilisall (n caalg 5 el ekl

il Jeasall daalay llally del3l LS Al (6l poaal) 6 Ualladl @lilad 28,00 cilisal) anas Cuads
Double Antibody Sandwich Enzyme-Linked ImmunoSorbent Assay.DAS(ELISA) syalull ) las)
Clark dasyla 335 ,Laal) sy L3IY) Adgen Phytodiagnostics 4 é e Ualad) () (ug ldl 1alV) adka alyiind) 3
t LISy sl A8 Ciladed g, (1977) Adams

Lhail) Jslae & caidall (JgV) acall) 19G 5Dk el el Jslse e B o Lis ) iy S 100 Capaal
Loghy o Lalaall L) Gilaay sale Al 12 5 1 s2ee¥) () ki ele Ciraly -Micropippete dadall dald) Jlesiuls
Gebs Lain @lldy clally S oyl i) Gyor SR (e JolSIl el Aughayll Gpriem Jals il pumg o (sl
Glye G35 Gl Jut el ayl 8add diala 3337 s dayd (B Genny Graatll il DUS adlial laie 4 V)
- oAl Al g 383 5 Baaly Jusd) Jlaa (e iy el O e Juad 318 ddaluagy lhansill alaiall Jolaall

5aY) did Bl ) s Sl jaeae ddlial pe die JSI (s adlsng sy pldll uanll =l e Jidg )il 100 Crcal
Al AaN e Seaal) (gl pranll dgenll e e 88 Baal) 3o ALl Ald) i Ally sde (galall ageall
sl alaiall Jolaalls e EDE Gabal) Jue Aol 20 53 2 4 Bls A vie Galal) s ug il dinge A)lasS
@Al due on 363 5 saaly Juall Jslas (0 aiitiy Galal) Gl ga Just 4 dlalisgy

(stllacll) 1gGJI b il Jaz¥) Jsbae o OsSally Jadiaal)l Jolaall (e jils Kaa 100 dlanicss sy JSI Copucal
Capal o oClye GO Jue Wazsdaaly Aol sadl o 37 Bl dayo die Gahall Gas. G2l iliasdl) aly ddadisal)
Aolu sad Adall s vie oyl Ggaiall b skl g ala¥) sald) Jolae (e fidg jSoa 100 Alaxionns 3a J<I
Cleanialy Alasisall jindl L Jlse 3 dle NaOH  asspeall 2S5 08 dolan (e iy oo 50 dslaly Jelinl) Ui
NM sl Jshll vie i) 28K Ageall dpalaial) o cleli ia) & V) Galll el sl Aasday geilad)

33



Journal of Education and Science (ISSN 1812-125X), Vol: 32, No: 01, 2023 (31-37)

LSS s Ceng Al (B oo pldl) 3S5 e Bdge e ally ELISA reader L) (56 Gles Jlexinl405
e (8 dag pae il (e B3gAL) AASH Gl 22e o dangall Byiaa) Gl dae dacsdy ag Wl

:PVSO dxilal) ADLl aiis

il & Walad) bls e DAS-ELISA zsaia) elsiaVl Bl jlasl e 2 3 (ag pldl ADLe ypans (i3]
Cus (2012) Ali 5 Qassem lgeasind Al daylall (38, 1<l Chenopodium quinoa L. ik, il syie )4
GhsY) e AL Lgialen 53031 LIl il dilee ehya) U8 deles 24 5aal JBI 3 LasV] cbls A8lS culaia
e Ay Gag ) Gl (goladl Al ALl sanlls Y1 Jlal candly (e 600 pulslSH Goneses Lgnils 3yl
cull & cabiag Sle i mdlll dilee aan dsild) @) clue W3 A5l Alg slail duaill (e A5l e aaal)
) (e e A Gale ) seks Al ( SinBU)

4GBl g gilidll |3

Ualaall ) a9l e il

s Aliall CHLH (DA e ) Ualladl clils Ghs¥ zsaiall elsia¥) Ball [las) Jlesial el il gl
o G el Ol Heels AV elldy (Al dan), la)dl)) gawse & ) EDUD shalid) Joga 4 Ualadl () (098
Gl e Lglall e Alaad) Clial) 8 oy5els pies Al Al daiaddll jiall L oysels GlIIS Lingall il
Aaiad 4530 8 (e Bgael Ll A5 de 3 Lead ely o

5 OBl Jein 8 %53.3 Lty ciehg %53.1 (Aue 145) sodad) LK Glial) 4 g plll 4))S5 s i
(1) ol (8 cpae WS 5 Dlg Jots 8 %40 5 dan) Jois 8 %28.8

2021 ) pussall Pla Walladl 3lyg) e (8 Ualadl () (g ld DS o o1 Jganl)

)<l cw % Gluall 2ae Gluall 2ae
i adgdfJaal) daliee dakaidll
g lall Lladll FHEON|
53.3 40 75 85 oLyl
28.8 13 45 70 dan)
40 10 25 40 Qg
43.1 63 145 195 g 9anall

o ool 13 Bsld e du lee %53 e il G Jsiall (8 Gusnldll da daes g i)l o @l o J
o BY) SLlad Gl Jaedl o Gun Aol 8 Alaxional) (g3l duegi Belyy ISy Alladll Join 8 Uslladl dnlu
Ll SLLaY) Gsamg Jgiall b olaml Lus 8alys Gespldl) Ja WY (Rl Shds s & @l e Jeall
-(2020, 0555415 Kolychikhina)

idall Cliall (4 g pldl) S5 bl

405 sl Johll vie Lgialoaial @iy BV Lol crads Al Adiall Glied) (8 Gl dpalaial) a8 cils
S sl 8 Lase Dlelis cabae) U il 8 gl S5 Al 2 038 ol Lale jegils

Ol dahie clie 4 ded ol Glaw Glas Eus (2) Joanll i Ally i) liall 3 Lualaial) o8 culs
- siagili 0.756 by daw) dihaie e () (& dad () Glas Lo jiagili 1190 caly us

34



Journal of Education and Science (ISSN 1812-125X), Vol: 32, No: 01, 2023 (31-37)

) LSS ULlad) (d ugplh e B B iyl (1 lisnll Zecalid) 2 Jpa)

) . . Zalidl)
s A Sl Lalaiay
0.890 0.900 0.783 0.811 0.900 0.968
0.927 0.901 0.775 0.810 0.919 0.845
0.989 0.890 0.954 0.799 0.969 o
faalaiey)

1.008 | 0.910 | 0.810 | 0.848 | 0.903

0.969 1.007 1.027 | 0.756 1.019 | 0.885

- - 0.991 | 0.889 0.968 0.798

)

- - 0.811 0.819 0.877 0.941 0.300 L)
%
4 )

- - 0.866 0.830 0.878 0.921 1.020 foa gall
P

ALl 5)aa) (331, Aam el Ajlaall ema¥) dpalisial dad o) jea¥) asall e JS e
il pasall P il e cula Al 28U Sl 3 a5 culs e Lualaial) o8 6 oplall 13 Jay
Jall b dse LS Ualladl cilbils e 3hsY) sei JIisly cagady 528l dawsie clilise Galel kel lly 2021
yelse (DR ) S L 2850 lilal) Guy Lol olad clblall Jad 3y & DY) ) cosliall 138 3505(1)
Steinger)mlall & ugpldll 35 Gy LlaY) sk 4Bl Bale e 3Kl cbla¥l o) dus Al

((2015,05 515

Jinll iall L) b W) il e 3,08 JI5als s <o 30 Jagia ol jsa ial el o1 ] JS
Maldadl () s sl o Agaadiall 53 )il

gy Al e IS 3 Ul e Lgia Conan (3l Aliadl U3l 3hlia 3 Uallad) G el 25ng Ayl S
il Al b 4 )hSs Cansiy a uldl) S5 R e Al

35



Journal of Education and Science (ISSN 1812-125X), Vol: 32, No: 01, 2023 (31-37)

@ls Cuald e SA1 gl e BLaVL ) LS ashad 2asig Uallad) Jpemne dalit) Tauags Ualladl (ol ugild IS
-(2018,035.3)s Yardimer 5 2014 05 415 Hameed) UaUaull (] (g pldg Ualladl

Wkl Jsis & Gall clhda Hliily agedil Cpelsall J8 (e Gilad) ausall o @lipdy Badine j Uty @lin del)) @)
S 3 as 40l Lagend ayliily Qu il Jsin e canelu (upll Jilall il 5538 g plall ALY Jleay) ) aliss il
el (3hlia

s dsilal) 3heY) (o duniamge ak bl sels Ualladl (o) Gl Ay b)) sl SolSoall il il Canial
Sl gl e ADLA G (I pads a (2)dSAl) 4 LS Eaall @)eY) e Dlea pabel Jaa by mdlll e gl
.(2014<Barbar 52011, Salari 5 2001,05,3)5 Stevenson) as &l L s PVS®

alaad) ] (g 0l AaBLAD) APl LSl sl Ao Al culs e duaiage aly (el L2 JSA)
Sluagil) .4
@ oLl e aall (@l clyda AS ) (B D50 el DA e Ualaadl () (a9 0l8 Adligy (3lat diapdices Sl ¢l
cAddlaal A el il Ualdad) Gilial Alije g angal) JDla Jasl)
LS s3lay dlly L)Y y9a¥) Jagasy Canall Sligaaa JilS o il &l and/blally Aol 8IS [diasall daals Sl
LLlally del) 3l A Al (3l paaall el Sl
JJL«AAS‘ 6
1. A. Hameed, Z. Igbal, and S. M. Shaheen Asad, “ Detection of multiple potato viruses in the
field suggests synergistic interactions among potato viruses in Pakistan,” The plant pathology
journal, 30(4), pp. 407,2014.
2. A. N. Barbar,” Biological, serological and molecular characterization of Potato virus S
isolated from potato (Solanum tuberosum L.),” Journal of Kerbala University, 12(3),2014.
3. Alhudaib, Khalid,* Serological and Molecular Detection of Alfalfa Mosaic Virus in the Major
Potato Growing Areas of Saudi Arabia,” Scientific Journal of King Faisal University, 20
(1):pp. 31-40. 2018.
4. Ali, Ali Walid, Serological diagnosis of some potato and pepper viruses and the role of
aphids in their transmission,” PhD thesis, College of Agriculture and Forestry, University of
Mosul. 2022.
5. C. M. Fauquet, M. A. Mayo, J. Maniloff, U. Desselberger, and L. A. Ball “ Virus

Taxonomy,Classification and Nomenclature of Viruses. Eighth ICTV Report,” Academic
Press, Elsevier, London.2005.

36



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Journal of Education and Science (ISSN 1812-125X), Vol: 32, No: 01, 2023 (31-37)

CABI,« Datasheet potato virus S. Available online: https://www-cabi-
org/cpc/datasheet/43662,” Accessed 13,20109.
D. Risti¢, I. Vucurovié, S. Kuzmanovi¢, E. Pfaf-Dolovac, G. Aleksi¢, A. Vucurovié¢, and M.

Starovi¢, “ The incidence and genetic diversity of Potato virus S in Serbian seed potato
crops,” Potato Research, 62(1),pp. 31-46.20109.

FAOQO, “ Food and Agriculture Organization of the United Nation ( FAO) Viale delle Terme
di Caracalla,” 00153 Rome, Italy. T: (+39) 06 570 55303 faostat@fao.org 2021.

Haj Qassem, Amin and Mohamed Abdel Latif,* A field survey of viral infections on potatoes
in northern Syria during their different breeding stages,” Aleppo University Research Journal,
Agricultural Sciences Series, (28):pp. 95-110. 1997.

I. M. Al-Shahwan, O. A. Abdalla, and M. A. Al-Saleh, “Viruses in the northern potato-
producing regions of Saudi Arabia,” Plant Pathology 46(1), pp.91-94,1997.

K. Salari, H. Massumi, J. Heydarnejad, A. Hosseini Pour, and A. Varsani, “Analysis of
Iranian Potato virus S isolates,” Virus Genes, 43(2),pp. 281-288.2011.

K.A. Alfred, K. O. Patrick, O. Rose, D. Read, O. M. John.," Next generation sequencing
platforms for potato virus hunting, surveillance and discovery"

L.F. Salazar, ““ Potato Viruses and their Control. Lima, Peru: International Potato Center,” pp
214,1996.

M. F. Clark, and A. N. Adams, “Characteristics of the microplate method of enzyme-linked
immunosorbent assay for the detection of plant viruses,” Journal of general virology, 34(3),
pp. 475-483,1977.

M. J. Adams, E. J. Lefkowitz, M. A. King, B. Harrach, R. L. Harrison, N. J Knowles, and A.
J. Davison, “50 years of the International Committee on Taxonomy of Viruses,” Archives of
virology, 162(5),pp. 1441-1446, 2017.

M. Kostiw, “ The effect of feeding time on Potato virus S transmission by Myzus persicae and
Aphis nasturtii aphids,” Potato Research 46:pp. 129-136.2004.

M. S. Kolychikhina, O. O.Beloshapkina, & C. Phiri" Change in potato productivity under the
impact of viral diseases".In IOP Conference Series: Earth and Environmental Science.Vol.
663, No. 1, p. 012035. 2020.

K. M. Mukouk, J. I. Fajlaand S. G. Qamary* Viral diseases of important agricultural crops in
the Arab region,” Dar Al-Nahda Al-Arabiya, 631 p. 2008.

N. Masoudi, M. H. Assareh, A. Rouhibakhsh, R. Madani, M. Naderpour, T. Emami, and D.
Koolivand, ““ Rapid detection of Potato virus S using antibody-coated gold
nanoparticles,” Iranian Journal of Plant Pathology, 55(2),pp. 105-114.2019.

N. Yardimci, H. C. Kilig, and Y. Demir,* Detection of PVY, PVX, PVS, PVA, and PLRV on

Differ ent Potato Varieties in Turkey Using DAS-ELISA,” Journal of Agricultural
Science.Vol. 17: pp. 757-764,2018.

Nineveh Agriculture Directorate/ Planning Department, Nineveh Agriculture Directorate
statistics for the year 2021.

Qassem, Nabil Aziz and Hamid Hamoud Ali,* Practical Plant Viruses,” University of Mosul,
Mosul. 466 p. 2012.

S.El-Saghir, ““ Incidence, serological and molecular characterization of Potato virus S from
commercial potato in Egypt,” Journal.of Virology Science., Vol. 1, pp. 67-75,2017.
T.Steinger, G. Goy, H. Gilliand, T. Hebeisen, & J. Derron™ Forecasting virus disease in seed

potatoes using flight activity data of aphid vectors™ Annals of Applied Biology, 166(3), 410-
419.2015.

W. R. Stevenson, R. Loria, G. D. D. P. Franc Weingartner, “ Compendium of Potato

Diseases,” 2th Edition. The American Phytopathological Society, St Paul, Minnesota, USA,
pp.125, 2001.

37


mailto:faostat@fao.org

