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Abstract

Objective

Orchard Grass (Dactylis glomerata L.) is a perennial forage and cross-pollinating grass, has wide
genetic distribution in Iran. Although the genus Dactylis has been studied quite well within the
past decades, little is known about the genetic diversity and population patterns of natural
populations in grassland regions. The aim of this study is to identify the genetic diversity of this

species in the East Azerbaijan, Iran.

Materials and methods

In this study, seeds of 25 ecotypes of Dactylis glomerata L. were planted in the research farm of
the Agricultural Biotechnology Research Institute of Iran, Northwest & West region in Tabriz as
a randomized complete block design with 3 replications. Then 34 selected genotypes (single

plant) were examined using 22 ISSR markers.


https://orcid.org/0000-0001-5124-7773

Results

According to the results of ISSR markers, a total of 424 loci were amplified in the genome, of
which 34 loci among all studied genotypes were monomorphic and 390 loci were polymorphic.
The mean percentage of polymorphisms for D. glomerata L. in ISSR markers was estimated to
be 70.39%. Also, the mean PIC value (polymorphic information content) for ISSR markers was
equal to 0.288, the minimum PIC value for ISSR14 marker (0.175) and the maximum PIC value
belonged to ISSR22 marker (0.341). Grouping of D. glomerata L. genotypes based on ISSR
markers was performed using Mega 4.0.2 and Structure software, which grouped the results of

Mega 4.0.2 genotypes into 4 groups, and Structure software grouped the genotypes into 2 groups.

Conclusions

The results indicate that the using of ISSR markers to differentiate close kin populations has a
high advantage and plays a significant role in the differentiation of individuals. Also, the high
allelic diversity of ISSR markers indicate a large level of diversity in D. glomerata L. populations

and it’s a suitable tool for studying the genetic diversity of D. glomerata L.
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Table 1. List of studied genotypes of orchard grass (Dactylis glomerata L.) for molecular

evaluation
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\\a) \\Fa)
Foreign — Hungary- Zalatarnok - jliw,lxe — o, RCAT041111 Dg-1 Dg-G1
Semnan, Shahroud, seed g o] wgyald ¢ yliow 44/4000 Dg-2 Dg-G2
Foreign — Szarvas Szarvas -l )b — o, RCAT041051 Dg-5 Dg-G3
b @lie g (65)9liS Gl S po —0g38 daed o] )4y SOL (oo
oldeel gl 9574000 Dg-7 Dg-G4
Isfahan - Seed Bank of Shahid Fozveh Station - Agricultural and
Natural Resources Research Center of Isfahan Province
35 yo dibale (55)gliS (SelgiSIgn oaSulmgy Hhy SO —plpdeel
Isfahan - Seed Bank of Agricultural Biotechnology Research 25/4000 Dg-9 Dg-G>5
Institute, Central Region
Foreign — Hungary- Felsodinnye - jluw,bxe - >, RCAT041052 Dg-11 Dg-G6
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Natural Resources Research Center of Isfahan Province
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Foreign — Hungary- Zalatarnok — s bxe — >, RCAT041111 Dg-22 Dg-G11
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Foreign — Hungary- Felsodinnye -l — >, RCAT041052 Dg-11 Dg-G17
yva

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



BN,

(YE+Y oyl oF o )lowd (V€ 29) (6598 (5590983 gus dlmo

s,

Semnan, Shahroud, seed g ol g yald (jliows

Semnan, Shahroud, seed M Agr ol g yald (yliows
b o 5 (5)gliS v S y0 —0g38 Auged o] )3 UL - oo

Olede! ol
Isfahan - Seed Bank of Shahid Fozveh Station - Agricultural and
Natural Resources Research Center of Isfahan Province

b @lie g (65y9liS Claiod 3 10 —0g 38 g o]y SSb — g
O‘.Q{zhol Ot“"
Isfahan - Seed Bank of Shahid Fozveh Station - Agricultural and
Natural Resources Research Center of Isfahan Province
Foreign — Hungary- Zalatarnok -l )lxe — o,
Felsodinnye - jliw)bxe — >,
b33 Jigh ool — 0058 =35 b
Shahrekord - Koohrang - Second Tunnel Road
Mosonmagyarovar — -l loee — >,

Foreign — Hungary-

Foreign — Hungary- Mosonmagyarovar

b @lie 9 (65)9liS Sladod 33 j0 —0g 35 dupd oSl )3y L — g
Ol bl

Isfahan - Seed Bank of Shahid Fozveh Station - Agricultural and

Natural Resources Research Center of Isfahan Province

(b o 9 (55,518 S 35 50 mo938 s olSin iy STl e
OL@L@I Ol;;.:]
Isfahan - Seed Bank of Shahid Fozveh Station - Agricultural and

Natural Resources Research Center of Isfahan Province
Foreign — Hungary- Zalatarnok — ylu bre — o,

Foreign — Hungary- Zalatarnok — buoloxe — o,
Mosonmagyarovar — -l yloee — >,
Foreign — Hungary- Mosonmagyarovar
iy g ol 25,0l (s
Semnan, Shahroud, seed production station

Foreign — Szarvas Szarvas -l e — >
Isfahan- Najafabad- Lavark Syo) asy0 —ablcass - loduol
b @lie 9 (65)9UiS Slidiod 55 j0 —0938 duged o] )3y L = geo

el il

Isfahan - Seed Bank of Shahid Fozveh Station - Agricultural and
Natural Resources Research Center of Isfahan Province

4000/44 Dg-20
4000/44 Dg-2
4000/2 Dg-19
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Table 2. Names of markers, nucleotide sequences and their annealing

L, oU LSS Jlg Jlail sled
Markers name Markers sequences Annealing temperature
ISSR1 CACACACACACACACARG* 52
ISSR3 GAGAGAGAGAGAGAGAYG 52
ISSR5 AGAGAGAGAGAGAGAGT 52
ISSR6 GAGAGAGAGAGAGAGAT 52
ISSR8 CCCGTGTGTGTGTGTGT 52
ISSR9 CACACACACACACACAA 52
ISSR11 TCTCTCTCTCTCTCTCC 52
ISSR12 AGAGAGAGAGAGAGAGCC 52
ISSR13 AGAGAGAGAGAGAGAGYA 52
ISSR14 GTGTGTGTGTGTGTGTYA 52
ISSR15 ACACACACACACACACYT 52
ISSR16 ACACACACACACACACYA 52
ISSR18 ACACACACACACACACYG 52
ISSR19 GGAGAGGAGAGGAGA 52
ISSR20 GAGAGAGAGAGAGAGARC 52
ISSR21 GGGGTGGGGTGGGGT 52
ISSR22 ACACACACACACACACGCT 52
ISSR23 ACACACACACACACAC 52
ISSR25 TCCTCCTCCTCCTCCTG 52
ISSR28 GAGAGAGAGAGAGAGAGCC 52
ISSR29 ACTACGACTTGTGTGTGTGTGTG 52
ISSR31 CGTAGTCGTCACACACACACACA 52

*R= A+G; Y=C+T
PCR STy 45 digod S Ol 5 cdale Y Jgun

Table 3. Compounds concentration of a sample in PCR reaction

Ol 3 e (g Ss) STy S (512
Compounds Concentration For one reaction (Microliters)
H2.0 - 5.25
Master mix 2X 6.25
Primer 10 uM 1
DNA 250 ng 1
OSly S JS oo ) 135

Total volume of a reaction

Bgod y A5 o3l 2oy VY 55T J5 5 5lhesds (slopuns; (58 Ty 5l sl oty ¥ game &S b)) jelaie 4
J)lﬁ d‘)} W WAJQ») 4\.0.».9.) Y. 9 el ¥V Ol LY dﬁ \4) <9 ))959)»5\” &.W.ELM ULP 9 odls )I)B Lm;gdbb J>‘.J PO
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Table 4. Polymerase chain reaction amplification temperature program for ISSR markers

aili) 4bog Loa (81,5 Sl A& o dlaxs
(“)0) ()su“) »r S'SJ"'}‘
. Number of .
Time (second) Temperature (°C) Reaction steps
cycles
adol (ol and yul
240 04 1 9! (5 )l Ao puly
Initial denature
o &Ly
45 94 30 S TS
Denature
Lasl
45 52 30 J
Annealing
by
60 72 30 i
Extension
420 72 1 sl b

Final extension

Sogo (Ml 3529 «Su 5 s 3929 pis ho) Sy g sae elel p S5 bl (oadjliel tdedls Jod g 4y 520

S g o ple g dal Cunty SHET o (gl ISBaty do )3 g Sty (slalg alass a5 slaly Sl by
23,5 )5 oxlazul 590 Neighbor Joining wi,65! wle! y s Mega4.0.2 ,l53le 5 b baeuies; (sdivog,S (gly ool Cavday
090> 9 om bl & Jsdge uib)ly SSE (sl g PowerMarker 3.25 1331 e 5 5l (Ssj g9 clapadls (b)) sl
Cuolio (gacumes 5 4y eadeh] 38 (gldiwd 5 Coxer Hldlu J50 4350 .0 odlatw] GENAIEX 6.5 )158ls 45 5l lauisS|
8,8 sbgl (Pritchard et al. 2000) Structure 1381 p,5 ,> Bayesian Juao 1 eslatw! b abl bMs| glacwie) jasuis o
Ol Camozpj p2 )3 & 3035 o camitie (0538 Sz 4 sk 9 Jloinl oL s Sl S gy il 2
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o3l Lz ISSR13 4 ISSR1L (cla 55T 51 onliil b adllas 5y50 (slocaion; (s)lss oV JSS 5 idgy Bygm by b
3o .5 3590 5 ao > VoYU ASSR (cla Silis 5 D. glomerata L. slacwg; (sl (JISoks dopd (m50ke .ol ol
S8 5o 5 SSE 53 88 el (£S5 olSele Sy 3 30 sl b W gy 1 5 gyl 5 (S a0 VL
Shahabzadeh et ) wily 1S gis wile SWLS ;5 piizee ylo bawss ISSR sl ,Kilis (VL JKbain 315 oljey Lo
Tagizad ) <., s (Mohsenzadeh Golfezani etal. 2012) ., (Garayalde etal. 2011) ., L3l «(al. 2020
S0LE o) opyieS 9 ol Yo L ISSRE Sl (o JSisais oS0l dlass oy il o 355 55 (€t al. 2011
Sl 5l ool L (D, glomerata L.) gl cale slacures (S g95 )y S 50 A8 ol oKls 0 L ISSR14
S5 SHETA Sl oolizal b JSbaiz g5 VY g 005 o)) SSTET Fe yn nl 53 28,5 13 oy 3y90 RAPD JySlge
dile clacanes le (SuB3 E65 (wpp 0 D92 it FAL YD o Sk syl JS sl (Asghari et al. 2011) s
2 &5 51 oYU maw (2008) ) Ken ¢ Z8NY Lws SRAP s RAPD (cla S5Lis jl eolizwl L (D. glomerata L.) £
D.) &b dile 31 V0 S5 £95 5 (2018) Rahmati and Shirvani cladlas p3 .3, 5,155 5505 ¢ o ol
Cared Ao pwyp 4D Bdges i)l35 S ol £Y 4 ool sl ISSR (gla,S5Lis I oolizl L 1 (glomerata L.
oSl YYD 9 JTAY sy 4 ISSR 4 EST-SSR (sl Silis Lawsgs (Festuca arundinacea Schreb.) al (ol g
e yinSTFA o)y, (2020) Mohammadi et al. s (Shahabzadeh et al. 2020) sus iS5 o

L3905 ol 1) JSsns olKls VAL ASSR (sla ,S5Lis i ool L (Festuca ovina L.) o
Sl Sl orzmen ol S S (IS5 i e b ol el el S (PIC) (IS ai ML e
D. (locaiss »» (IS8a cledbl Glsime b iy (isSajorm olie J5 53 & 39500 pume Sl i jles 058
039 ¥y 3de oyl 4y g Cawl yuiite /O UG o ISSR Ll e ¢l ,S5Lis 3 PIC jlude .usb 0 glomerata L.

PIC (Slo jlade gty ol 53 ol (s 9)90 slacuisST sly (MSsnis i Jlold Sily aisly oo /0 & 4

Sl 4y sl PIC Jlaie Sl o (+/3Y0) ISSR14 Sl glyy PIC jlaie J8lis c« /YA L 4ol dSSR (el il (ol
J52) ol o dne a5 (193 5 (o Si53 £35 o8 3 0l 3 JgSlge ibly 4235 s g (+/¥FY) ISSR22

392 ewigiy 9,0 4 bgrpe 103 AY g lacuigs (pw 4 bgpe o yd V dacads) (1950 9 (e )2 D990 95 S 51

n
PIC;=1- Z P}
j=1

o gl ST )3 ol W Slglys Py o] 3 &8
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oMbl glyime 4] & a2 g b aidged G315 |y bcusen oo g5 jl 2V daw g (2 |, (D. glomerata L.)
Vb ol g o0 sloud 4 lagl 3oled )08 il el (gl ) S0t duglio Cgz oo sloasls 51 S (PIC) sy
eoplpls D)l sy Gids a8l pled 5 SS& a8 3)h Sl Sl Sy b MSbais Y (edls oyl
Thimmappaiah ) 1.sb e 5e «ul)d (s slacaig) goges jalate gl Vi (Kdaiz oMbl (lyie b oo SiLis
¢b dile slacusssT plo adllae gl YU Ssais @ledbl dlgie s (sla,Solis 51 29 o leiiny ¢ (€L al. 2008
odlazwl L D. glomerata L. (clacaxes ;5 £45 qawg gdaw 1S5l ISSR (ola Slis (o YU M) g4 5u55ko 33,5 oolil
5 ol g ololid (lojen ola (55 e (ol 3ass ISSR il 55 a8l 4 4595 b .l ISSR (sla Sl 51
Aol b slaciss om ohig 5 calud I bliste Sl p> SIS slacuds) o (Se55 55 2Lyl Sl Wlgie byl
JS olaws & Jgds 53 35,5 1,8 ooliwl 3y90 D. glomerata L. oS Siwgo sloais 905 selisl 1o g o5 S5

ol 003 03)5) JISiin SAeML! (glgima 5 b sl (Snin sty (S clausly sl dasl

B

ISSR : B g Y 5 lowi ISSR 1 A cuo j3 V/Y 5,51 J35 ;0 ISSR (g ,S5Lis (5,185 ,b 51 o aiged .Y JSU0
\\ B)w
Fuigure 1. Examples of loading ISSR markers in 1.3% agarose gel, A: ISSR No.13 B:
ISSR No. 11
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Table 5. Total number of bands, number of polymorphic alleles, percentage of
polymorphism and polymorphic information content

sSolis LI sy JSGwis g W1 dlaxi Sons wo PIC
Marker Number of bands number of polymorphic alleles percentage of polymorphism

ISSR1 17 16 94.11 0.269
ISSR3 29 29 100 0.272
ISSR5 28 28 100 0.24
ISSR6 31 30 96.77 0.278
ISSR8 26 25 96.15 0.293
ISSR9 21 18 85.71 0.284
ISSR11 18 17 94.44 0.269
ISSR12 22 19 86.36 0.309
ISSR13 27 26 96.29 0.282
ISSR14 6 5 83.33 0.175
ISSR15 21 19 90.47 0.314
ISSR16 13 12 92.30 0.3
ISSR18 8 7 87.5 0.268
ISSR19 15 15 100 0.294
ISSR20 15 13 86.66 0.308
ISSR21 22 20 90.90 0.327
ISSR22 17 14 82.35 0.341
ISSR23 22 22 100 0.308
ISSR25 18 15 83.33 0.296
ISSR28 19 19 100 0.267
ISSR29 15 13 86.66 0.315
ISSR31 14 8 57.14 0.3

ISSR (g ,55Li5 (bl 2 EL e cadgij Y€ (990 9 ot J9N90 owilily 4325 T Jg
Table 6. Analysis of molecular variances within and among 34 Orchard grass genotypes

based on ISSR markers

%

owlyly 3y0lp  Oluge il Clayo ggozme (g3l51 an Ol gt 2o

Est. Var MS S df sy
7 5.188 124.593 249.186 2 FEE) O
Among genotypes
wa ca
93 69.51 69.51 2154.814 31 95 (197
Within genotypes
100 74.698 28 2404 33 S
Total
V¢o
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dSSR (sle Silis bl j; D. glomerata L. slacasss iiog)S (ISSR gl ,SOoUiG (wlwl  (gaks09,5
g ond bl (caeg)S wlol p.cd ply &g Neighbor Joining 4 oSl g Mega 4.0.2 1581 ¢ 5 ¢ 15K L
Dg-G19 Dg-G18 DY-G25 DY-G20 DY-G15 (claceis; Lol Jol 09,5 58,5 15 05,5 F 5 anlllas 350
DY-G22 slacsy; Jols ped 09,5 4 Dg-G30 4 Dg-G8 Dg-G10 Dg-G32 Dg-G4 Dg-G34 Dg-G14
5 o paw 09,5 3 i3 DG-G31 4 Dg-G33 Dg-G7 Dg-G29 Dg-G28 .Dg-G16 Dg-G26 Dg-G21
Dg-G17 Dg-G1 Dg-G12 DY-G13 lacwis; |y pile 09,5 coles 8,5 )38 DY-G6 3 DY-G3 Cigss
ol 0 03,5 Y S 5 oS wsls LS Dg-G9 4 Dg-G23 Dg-G2 Dg-G5 Dg-G27 Dg-G11 Dg-G24
Idg0 ,SLis 5l ealewl L 1y (D. glomerata L.) gL cile slacures (S5 g4 (2013) oS g Jahani (glasdlas y
Ol s (b 325 lacumer plie > (VL 55 S 08 de 038 ek 4 09,5 ¥ 3 1y el 5 03503 ()2 ISSR
Rahmati 4l 55 )05 Slgsan 18] Shmgsy sloaisl b mls cnl g 3,18 (Stsen olélyie £55 b (S5 £95 45 b
» 1yl ASSR 55l ¥+ L (D. glomerata L.) §b cale <581 V0 (S5 £95 o0 b (2018) and Shirvani
o2 ) STl (B (el Cleolts g oldlir @jg (elel 2 (93900 U casly g0y 09)S cpl 45 L0015 51,8 095 ¥
S a3 a5 ) 1S5 D g edd OB V=Y e e &S (K) Jleis! Cuxes 5 0las gl Structure [lisle 5
Burn-) islesl 1,$5 veeees b U Slgld Ml g AdMiXture Jue 5 ol canys gShs oo 4 b ¢lp
e i (2Blg 2w 08 wulas Veoees $95 35 9IS Cogem 865 )lo 0,555 (sl S5 olaws puizmad 0D exlazwl (IN
38l AK ol )y b5 T K=2 Conon ) 4] 4 4395 b .3 dnuloee Structure harvester colo 5 (p Ml @90 4 AK
2 e K lgis 4 K=2 g 005 (g s 13m0 09,5 ¥ &y aslllan 3550 (slagai} ol (¥ JS5) cusls 1y (o2as i
2 o &l gols olul b 485 Jai )3 (Q e ple) My 53 )3l gt ey Slo e 5 Cmar LBl (30055
G953 A (50 ,8) ol Jdlo &y (0 0+) i3 W ASSR (gl ol bl 2 addllae 550 iy WY 1 (F US) )L
B Cagas dop F S5 ) o8 auily 5l bolee Ll 4y (103 YY/OY) quigif A g (o) poo Sl 4 (103 YF/TY)
Iyl bS] slacedsiy alolid (F JS0) blaran 5 4 Cumer Jldls 4500 .Cunl 0l jasulio laog)S )5 (sl
Wle ey I (Sl odd (515 Y Jado 10 Q L yle (o33 e (Dadras et al. 2013) sjlo o pislKel

Ve 5l a8 Q ypolie (glyl> a5 Dg-G27 o Dg-G28 Dg-G32 Dg-G4 Dg-G7 Dg-G14 Dy-G17 Dg-G22

gl oloie dy cdly Ao yd Ve jlade I a8 g S Cugide o pd &S Sloj .)ly glad balore 09,5 4y il o duoyd

Yy e
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09,5 yiored Ll gac Cp i sl Cigis WL gl 0g,5 (Spataro et al. 2011) 54 o iy x5 (005 bglsee) (S 5
il e caigi A glyld bgbe 69,5 culed ;3 3l J)8 ped 63y 0 Cuigii AL pad

Q o yle (s34 o g (Siij 89,5 U .Y Jga
Table 7. Genetic group name and numerical value of Q matrix

55 S S5 09,5
Genotype o1 Q Matrix 0z Genetic group
Dg-G1 0.972 0.028 Red ;0,3
Dg-G2 0.982 0.018 Red o,
Dg-G3 0.89 0.11 Red ;0,3
Dg-G4 0.452 0.548 Mixed b glse
Dg-G5 0.969 0.031 Red ;o,8
Dg-G6 0.876 0.124 Red ;o,8
Dg-G7 0.465 0.535 Mixed b gl
Dg-G8 0.925 0.048 Red ;0,8
Dg-G9 0.973 0.027 Red ;0,8
Dg-G10 0.157 0.843 Green ;o
Dg-G11 0.971 0.029 Red o,
Dg-G12 0.804 0.196 Red ;o,8
Dg-G13 0.945 0.055 Red ;o,8
Dg-G14 0.663 0.337 Mixed byl
Dg-G15 0.092 0.908 Green ;o
Dg-G16 0.152 0.841 Green .
Dg-G17 0.544 0.456 Mixed b gl
Dg-G18 0.083 0.917 Green o
Dg-G19 0.099 0.901 Green ;o
Dg-G20 0.016 0.984 Green ;o
Dg-G21 0.055 0.945 Green ;o
Dg-G22 0.362 0.638 Mixed bl
Dg-G23 0.969 0.031 Red ;0,8
Dg-G24 0.734 0.266 Red ;0,8
Dg-G25 0.203 0.797 Green o
Dg-G26 0.161 0.839 Green ;o
Dg-G27 0.622 0.378 Mixed byl
Dg-G28 0.591 0.409 Mixed byl
Dg-G29 0.884 0.116 Red o,
Dg-G30 .0901 0.099 Red o,
Dg-G31 0.951 0.049 Red o,
Dg-G32 0.556 0.444 Mixed b gl
Dg-G33 0.939 0.061 Red ;0,3
Dg-G34 0.833 0.167 Red ;0,3
VeV
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Dis
4|—|: 520
D25

L s :I

39591 wlw!l 5 ISSR (s S5l 5l saliw! L Dactylis glomerata L. cuigij Y€ (gaiung,s .Y JSG

Neighbor joining
Figure 2. Grouping of 34 Dactylis glomerata L. Genotypes using ISSR markers according to

Neighbor Joining algorithm

Deltak = mean(|L"(K)]) f sd(L{K))

Delta K

(K) beumos 5 dlani cpni gl 0 AK Hdged ¥ JSUG
Figure 3. Ak diagram to determine the number of subpopulations (K)
Y EA
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I L R R A A I T (/A
Structure 1381 o, L Dactylis glomerata L. cuisij Y€ gavaid £ IS

Figure 4. Classification of 34 Dactylis glomerata L. genotypes using Structure software

g ds b JSiain ol olls Y- slias a5 a8 63,5 sl oS5ls ¥YF IS 15 ISSR (gla S5l 26 oS doens

LISSR6 4 bgspo olSls sluss oy yiaS’ g oy ik &S 390 /4 Vo /YA ASSR (sla S5 jd S s do )3 (ke 8539
b il dSSR (ela St (el (St leMb (lgizs) PIC 5:Silio e 595 oS3l 0 | ISSR14 4 oS0 Y-
CBunas 3kt can 45 59 Ll 1y IS sain 5:Sibe e 5V +/AY+ PIC &3l L ISSRE S5t .ogy +/5AY
2 i slagey p Sl cuslie Al o SOLE b 303 331 LS g SIS 53 ol A g 039 Mo S35 S5l s>
L 9 ISSR (ela Sl 5 ol |y lacuiess (cdiumg,S .05 L D. glomerata L. L <Gop (saiglia 98 (slacaisST 590
BB g4 a8 ol plois ol ol )5 cauaids 09,5 ¥ ¥ 31, Ll ey 4 Structure s Mega 4.0.2 ,j8ls 5
D2 dallas 3)90 Slacas] 3 LIS d925 )y 35 Camen Yl Los 4325 2)3 3925 ()2 3)90 S5 Ole (29
i ) i d2g5 poj) g (AL 495 (nl (ST B (390 el Sy adlllan oyl p3 ead pllid (S5 geS

Al ol (lolid 5 (bl sl

2955 g oyillad (65,5l ($l5iSTnn 0aSingly pyime Cusly 5 able RIS p e cusly S 2l o

Dybse &yl pol ingy (sl > CUSGl 5 ausa (3505 pal )3 LI 4,

&l
(Dactylis ¢l cile sbeusss] ) (Sif g8 (ompp (WWAY) hlSan g dome 9,88 ele)l (aly (e syl
SYE O ol s 5 e LS Mol 5 S5 oliios RAPD (ol Silis ) eslizsl L glomerata L.)
Y
b gloS sl Juus 5955 (slodumon (S5 55 adllas (WWAB) (San 5 el (g8 Ldjtamme (gblaaro (sl lay
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