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Table 1. Plant sample and collection area for the studied
purple Saad plant. ecotypes.

.y
L Skl
Adadlaal) bﬂ@i\ Ol Ecotype
Governorate Collection area No.
Latakia ~ 48301 Jableh da 1
A8 dxala el dandlalk 2
Latakia University Faculty of Agricultural
Engineering
Tartous  shh Drakeesh Sl 3
Tartous  (shh Safita Ldla 4
Tartous ~ (eshh Cadmus wiserdll 5
Tartous ~ shh Safsafa Llasall 6
Tartous ~ shh Baniyas o 7
Tartous ~ sshb Sheikh Badr ohEdll 8
Hama sles Hama city slen A 9
Hama slaa Wadi Al-Oyoungsa) gals 10
Homs uaes Talkalakh Fsb 11
Homs e Fahel dald 12
Suwayda ¢y gl Almazraea eyl 13
Suwayda ¢lu sl Shahba Led 14
Damascus Faculty of Agricultural
University Engineering
Daraa ey Daraa ey 16
Kenitra 3 kil Khan Arnabeh  4s,l & 17

SDS 4iuki DNA (pawsSs¥) gagiio Gagill ) Gaeal) Jje
Gy DNA GoneSo¥) (agie sl ol Gaeall Ji
th LS Bl Gans xe (1989) Rogers & Bendich dayhl
Gl ) ey cliy Jiladl g V1 dgasy lipall (e g 1 ok
(SDS) LAt ) Jslae (e o 1 el Cisealy Ja 2 s gy
S i oo da 1 elld aa avaaly «Sodium dodecyle sulphate
A 383 10 530 giall Jiby cdsnS Jaalsils apsbanslS cn
Sl gl i ally Llall daall iy . da83) 3 5550 10000
G il Iso-propanol g calase Allg ¢daggill salaaly) s
e Upmandl dal o &5l Ba Ll 5 (pap cagsill Galead)
0 (501) 3 (DNA) (a3l gl (mesll e iy DNA
(RNA) @5l ol pmesll dlaiiad &35 (TE akiiall Jslaal



e Gl aasial e Al i sl Al (Phj) Gus
v aal) lisel)

AZBlially giliat)

Lugaall sead) b A ISSR 4 e Aaslil) Ad<al) Loasdl)
Loy (e (DNA) e (asiia (5y9ill (anall Saliiiul
Coagli G Hgeall Gbladl Glean ailaiy 0S5 Guds el
lial) 5las cul€y iy Kaofahs S 0.45 5 0.26 on 5SI50
40 zuad DNA sl (aeall 35 215 2.01 —1.8 o
Wha o Alpeslh Pyl Llee citiday ¢ iy Kao/ahe S
axiisall DNA (gosill raanll due g ddyead %0.8 35 39,V

A IS e sauall e gill 53 DNA (g5l (meall el 3)

ISSR 4l gkt e Aadlil) ACa) dpasl)

Al 17 aladiuly dag ) Adhsl 5okl lad) duhall e
Bpald) Jolis 8 mioims culaia calac] 2306 15 o (3) dsaad) cns
&t gl ISSR16 ISSRIS sl dass ol s (& ¢Jusbuial
e pady cclalll @l colidaal LSl adlgall Qlial s
LIS ol axe Zlis cdaja 62 dcgens Lo lialdl oda aladial
Laja 6 5 (ISSRS) ool ae 220 BIS ajn 2 (g Lo 50l S
S g cahe 8 &l o3 o g ((ISSR2) toald) ae 220 oS
el ae il WS dais 4,13 bugia ) (asin) e e
aall ne oy ddais 3.39 bugie dea 59 LIKE saaad)
(ISSR5) tsall ge 220 i< dain 2 (s g0l JSI LSS Al
Loaadl) Gaws cxlig ((ISSR2) (52l ae 220 el€ duin 6
(ISSR10) &5kl ae J8Y) i€ Cun (%94.77 A< A<
J%a (ISSR7 — ISSR37) sl ae o35 %66.66 sk
i cilaine calael Al ol B o sl e %80-75
Leillys %100 Cialy ACE Gpanes dawsi culacl 338 PCR ) Jelis &
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Jwd Gle 5l culS (1) e PIC daid cufl WSy coas e
Loxie (0) & PIC ans o oSars ¢ ST lajlelaly aisl) caliglal)
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Table 2: Nucleotide sequences of the primers tested in the
ISSR technique and the docking temperature (°C).

(u.uo) em‘ §J\JA

Annealing '5 - '3 (s gl Jualeadl) asag
temperature (°C) Nucleotide sequences 5'- 3' primer
50 CACACACACACACACAA ISSR1
50 ACACACACACACACACT ISSR2
50 AGAGAGAGAGAGAGAGT ISSR3
56 CGTCACACACACACACAC ISSR5S
56 CAGCACACACACACACAC ISSR6
56 CAGCTCTCTCTCTCTCTC ISSR7
50 GTGTGTGTGTGTGTGTT ISSR8
54 CTCTCTCTCTCTCTCTCT ISSR9
52 GAGAGAGAGAGAGAGAT ISSR10
52 CACACACACACAACAG ISSR11
52 TCTCTCTCTCTCTCTCC ISSR12
52 TGTGTGTGTGTGTGTGAA ISSR13
52 ACACACACACACACACG ISSR15
56 GGTCACACACACACACAC ISSR16
52 CACACACACACAACAG ISSR35
52 TGTGTGTGTGTGTGTGG ISSR37
52 ACACACACACACACACTT ISSR40
Alasy) Julal

sha deadieall Ligiall UL Laldl) Lilas)) el cith
i) e g Ciaad um ol Qe Al Lyl
s el sns Ajlhe e Taldie) aiasia Jgha b Jlel
sie (1) ) hans s ol s DNA psill sl maal
sie (0) ad)lly Sk () vie aama Jsis (39 <13 DNA dajs 35n9
2ol U9 Jghaall caddaiy ol Aaalgll ajall @lld e gl
Cuawhs A8l A3l days a2k s . (Zhong et al., 2009) sxs e
s gl 3edl 530 s (Dendrogram) &8sl &) spa s
Ntsys gl aladiuls ¢(Cluster analysis) (gagaiall Jalail) dayyha
) dusgyaall okl ey (astiall Jalaill ey Cus  Slanl)
e O 0Saall (e lginr Lask Alsl) Aall Ay (S Slegana
e Bl gl (Lol lgihaga e 5Ly Basly degena (acn Silinal)
Gl anal Augidll codl) dshas JKE 3¢y clgsis Lol
ddghadl oda b &)l Ju .(Percent Disagreement Values)
Sliall G Shsl culal) 333 Labajlg ¢ Ay DA asag e
BISE Zoadll Jalee ad Cunds o(Nei, 1978) dugysal
s deadinaall @lislll (Polymorphism Information Content)

:4aleal) (385 (2019) Srivastava et al.

PIC=1- Z(Pi,-)Z

(2025) 4 23 43 Aaa Ayl Ll LBy Aae 564



Oohl (A PIC 2l dpaaaill Jalas add g ddSA] duaaaill 4 gial) Al LIS dalaa) o aoadl 2xe 5 dlasivall ol jsay 3 Jgaa

) Al e A gl
Table 3. Symbols of the primers used, the number of total and morphologically distinct bands, the level of polymorphism, and
the PIC values in the studied biotypes of purple nutsedge.

Al dgandl) g gina 4a20ill 4 gial) Apudl) LIS Alial) 2 5ad) das 4 o ad) axe

Polymorphism V7 A The number of Number of i)

content (PIC) Polymorphism rate (%) morphologically distinct bands  total bands Primers
0.49 100.00 5 5 ISSR1
0.47 100.00 6 6 ISSR2
0.18 100.00 3 3 ISSR3
0.15 100.00 2 2 ISSR5
0.11 100.00 3 3 ISSR6
0.47 80.00 4 5 ISSR7
0.47 100.00 4 4 ISSR8
0.45 100.00 5 5 ISSR9
0.47 66.66 2 3 ISSR10
0.21 100.00 4 4 ISSR11
0.42 100.00 5 5 ISSR12
0.48 100.00 5 5 ISSR13
0.39 100.00 4 4 ISSR 35
0.33 75.00 3 4 ISSR37
0.32 100.00 4 4 ISSR40

- - - - ISSR15
- - - - ISSR16

5.44 - 59 62 Total g saaall
0.362 94.77 3.93 4.13 Mean Jau sial)

M canudl il (e A g paadl §hall area 8 (ISSR 2) &8all) aladind (e Aalll ZLIKEN Apaaail) Aaadlal 942 555V 4adla 5 sa ] JS&
— 4 (Sl = 3 A daala e 30 Al S = 2 diliam | Cua DNA sl pmeall da skl wadl el Jsal Jie
gl =13 dbgdi =12 &S = 171 (sl 53l 5= 10 eslaa dae =9 « 2 Falll =8 ¢l 7= dilaiiall =6 (s ga2ill =5 Liilia

A A =17 de 3l =16 de ja =15 «Jali = 14 (38 adla el 3
Figure 1. Image of a 2% agarose gel to observe the polymorphism resulting from the use of the prefix (ISSR 2) in all studied
models of the Saad plant. M represents the molecular ladder to determine the size of DNA bands. Where 1= Jableh, 2= Faculty
of Agricultural Engineering, Latakia University, 3= Al-Dreikish, 4= Safita, 5= Al-Qadmous, 6= Al-Safsafa, 7= Baniyas, 8=
Sheikh Badr, 9= Hama City, 10= Wadi Al-Oyoun, 11= Talkalakh, 12= Shahba, 13= Faculty of Agricultural Engineering,
Damascus University, 14= Fahel, 15= Daraa, 16= Al-Mazraa, 17= Khan Arnabeh.
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Laxigl L gublall oy il PDV @8l ane dsgial) o)
o clegin 2ol dsay (Ao Ju lae Luiliag (3 dasla— dac)))l)
Ju Lee deyiall Shkally Lgd Shkll ¢ PDV L et 8l il s
agin Sy OB asa e

) @il (e daagpaall Jokal) C A sl ALl daja yasi
Lgpaall Shall g (A8l LLAN da)3) bl ADlal) L)y ass
(PDV) Gl adal Zogiall Cousil) dishina Gy daadl il (e
leailing Jhy 2eli agny o ddsiad) oda al ¢ l8)) Jy Cua
Gy Aagiunall o3 L) sy cungpaall 3kl o Ahsl) AN S5
O o4 Joaall DA e Jaadl ¢lgin Al Cie Laail) cilaag 23a]
O de3ally Led) cibhll on 0.2348 o (PDV) U ded &
LA e 5S dnpn o Legdl o Ja 1aay (slagud) ddailas
gl iS) bl (o 0.9886 Ll dad el S Lo el
S s il 3sm e Jy Lea (ldla —3des dasls ducly3)

) b (g paal) Ll olall gasdiall Jalal)

s (lesane ) dugyaall 5ol asdy @astiall Julail) zany
Baaly de sena (ara il peni Mg clghy Lo 4801 L)jall da
Mgty el o 3l o ¢ L) Lgidaga (o 2l

By el Cangs Lgdle Jgmant) 5 ) il (gagiiall Jilatl) (5]
sy ddlysll Rl 4s )2 wasal (Dendrogram) 4dihsl) 4)al
A Oty (pagie (B e B gyl )kl 2 Jal e
— el dwvigl) 4S) Angiall dabaid) (e degenall Okl J3Y

UPGMA &l jall e doa 55 Gile sanall cillass gie (gadad e 23Ul g3 g jaall )kl G (PDV) (38 53l adal 4 giall il 48 ghina 4 J g

JSSR ) A (galaty

Table 4. Matrix of the percentages of mismatch (PDV) between the studied biotypes resulting from unbalanced pairwise group

averages (UPGMA) and by applying the ISSR technique.

17 16 15 14 13 12 11 10 8 7 6 5 4 3 2 1
koot ok 1
FREERE 03272 2
Fhkxk(0.2498 0.2497 3
FRERE 04113 04654 0.5031 4
FREEE - 0.4654  0.6477 0.3600 0.4290 5
*HEEE - 0.2955 02647 0.6042 0.4290 0.5031 ¢
*EREEE S 0.3939 04290 0.5423 0.5625 0.5423 0.6702 7
wHREEE S (0.5423  0.6257 0.4290 0.9280 0.8434 0.6702 0.6257 8
rREEE S (0.5225 04842 0.4841 0.4470 0.5225 0.6702 0.4841 05225 9
¥EEEE 04113 0.5831 0.3600 0.6257 0.4654 0.7167 0.6042 0.6257 0.5423 10
wHEEEE - 0.3435 04290 0.5624 0.5625 0.6931 0.6042 0.6477 0.4654 0.4841 0.6042 11
*EREEE0.5031 0.8434 0.5423 0.6931 0.6931 0.4841 0.5225 0.4470 0.4654 0.4841 0.5625 12
FkExE0.6477 0.7908 0.7167 0.5225 0.5831 0.9280 0.8708 0.8168 0.9886 0.7908 0.7655 0.7167 13
REEE 04654 03768 0.5625 0.5423 0.4470 0.7655 0.7655 0.5031 0.6257 0.5831 0.6477 0.6258 0.6257 14
*REEE 0360 04290 03768 0.4841 0.6257 0.4113 0.6702 0.7167 0.6257 0.5031 0.7655 0.5625 0.5032 0.5031 15
FhExEk 04113 04841 0.6931 0.2348 0.6702 0.7908 0.5031 0.8434 0.5625 0.4113 0.4470 0.4113 0.6257 0.5625 0.6477 16
*FAREEX 0.5031 0.6042 0.3435 0.6477 0.5031 0.3939 0.4470 0.3272 0.6042 0.5225 0.4841 0.3435 0.5225 0.5423 0.6042 0.6042 17

O3l 3 = 10 e Aie =9 53 2l =8 iy 7= Ailmiaall =6 3wl =5 (EALm = e Bl = 3 AN Bmaln i) 5 ) Amntigl S = 2 clliam |
Al A =17 de el = 16 de o= 15 «Jali = 14 ¢3had s e 3l duxigl LS =13 i = 12 (&St 11
1= Jableh, 2= Faculty of Agricultural Engineering, Latakia University, 3= Al-Dreikish, 4= Safita, 5= Al-Qadmous, 6= Al-Safsafa, 7= Baniyas,
8= Sheikh Badr, 9= Hama City, 10= Wadi Al-Oyoun, 11= Talkalakh, 12= Shahba, 13= Faculty of Agricultural Engineering, Damascus
University, 14= Fahel, 15= Daraa, 16= Al-Mazraa, 17= Khan Arnabeh.
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Figure 2. Cluster analysis of the studied biotypes of purple nutsedge resulting from the use of the ISSR technique.

Abstract
Ahmad, M.A., A.M. Basheer and G.S. Ibrahim. 2025. Determining the Genetic Relationship of the Purple Nutsedge,
Cyperus rotundus L. Ecotypes in Syria. Arab journal of Plant Protection, 43(4):561-569.
https://doi.org/10.22268/AJPP-001355
*This study was carried out in 2023 to determine the degree of genetic relationship between 17 ecotypes of purple nutsedge using ISSR (Inter
simple sequence repeats) technology based on the polymerase chain reaction (PCR). For this purpose, 17 Primers were used, 15 of which
proved effective in showing polymorphism between the studied ecotypes. Their use resulted in a total of 62 bands, and the lowest number of
bands was 2 bands with the primer ISSR5 and 6 bands as the highest number with the primer ISSR2, and the polymorphism rate reached
94.77%. It was also found that the highest PDV value of the PDV matrix of concordance was 0.9886 between the two ecotypes (Faculty of
Agricultural Engineering, Damascus University and Safita), which indicated the presence of large genetic variation between them, whereas
the lowest PDV value was 0.2348 between the two ecotypes Shahba and Al-Mazraa from Suwayda Governorate, suggesting that they have a
high degree of genetic relationship. The Dendrogram tree was split into two main clusters, the first cluster included the types collected from
the southern region (College of Agricultural Engineering, Damascus, Shahba Al-Mazraa, Suwayda Governorate), and they have a high degree
of genetic relatedness, and the second included the types collected from Daraa and Khan Arnaba (Quneitra Governorate). The second cluster
was divided to two subclusters, the first subcluster included the genotypes from Latakia and Tartous governorates, whereas the second
subcluster included the genotypes collected from the central region (Hama city and Wadi Al-Uyun, Hama governorate) and Talkalakh - Fahel
from Homs governorate. The studied ecotypes of purple nutsedge were gathered in clusters based on their geographical distribution.
Keywords: Purple nutsedge, Cyperus rotundus, genetic relationship, ISSR, Syria.

Affiliation of authors: M.A. Ahmad, A.M. Basheer* and G.S. Ibrahim. Department of Plant Protection, Faculty of Agricultural Engineering,
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