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Extended Abstract

Background and Objectives:

Genetic diversity is crucial for plant breeding and results in natural evolution of the biological
systems. Among various Aegilops species, Ae. tauschii is the primary wild relative of bread wheat,
contributing the D genome to cultivated wheat. The objective of this research was to explore the
allelic diversity of D genome microsatellite loci in 89 Ae. tauschii accession originated from various
regions of Iran, Turkey, Afghanistan, Armenia, Sweden, and Azerbaijan and to evaluate the
effectiveness of 32 pairs of mir-SSR microsatellite markers in segregating Ae. tauschii accessions for
identification and use in germplasm management and breeding programs.

Methodology:

Seeds from 89 Ae. tauschii accessions were sown in pots, and DNA was extracted from young leaves
using the CTAB method. Allelic amplification was performed using 32 pairs of mir-SSR
microsatellite primers. Band patterns were scored based on the presence/absence of bands and allele
sizes. Statistical analysis was conducted using GenAlex and NTSY'S software.

Results:

From the 32 primer pairs studied, 31 pairs with suitable band patterns were selected, producing 104
alleles, of which 91 were polymorphic. The number of alleles per primer pairs, ranged from 2 to 5,
with an average of 3.35 alleles per pair. The average percentage of polymorphism for the primers was
88.91%. The polymorphic information content (PIC) for different primer pairs ranged from 0.52 to
0.95, with an average of 0.81. Specific alleles were identified for each population, and 13 specific
alleles were found in the 14 Ae. tauschii studied populations with the Mazandaran population showing
the highest number of specific alleles. Cluster analysis grouped the accessions into five main clusters,
although the 14 populations were not distinguishable.
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Conclusion:

The results demonstrated the effectiveness of mir-SSR markers in detecting polymorphisms across
the studied populations, revealing high genetic diversity and differentiation, particularly in the
Mazandaran population. Cluster analysis indicated significant genetic mixing or similar geographical
conditions among accessions in the same group. Overall, the mir-SSR markers used in this study
exhibited high polymorphism and could distinguish populations and their allelic diversity. These
markers are valuable tools for investigating genetic diversity in other breeding programs.
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Table 1. Collection site information for 89 Ae. tauschii accessions evaluated in this study

Code Genebank  Collection site Cluster Code Gene bank  Collection site Cluster
No. No. No. No.
2 39 Iran 1 65 386 Iran (Keailbar) 4
5 107 Iran (Gilan) 1 66 396 Iran (Mazandaran) 2
6 108 Iran 1 67 400 Iran (Karaj-Chaloos Road) 2
7 141 Iran 1 68 401 Iran (Noor) 2
8 143 Iran 1 69 402 Iran (Noor) 2
10 151 Iran (Ardabil-Sareyn) 1 70 404 Iran (Rasht-Talesh) 2
12 164 Iran (Astara- Ardabil) 1 71 405 Iran (Karaj-Chaloos Road) 2
13 193 Iran (Ahar-Kalibar) 1 72 429 Iran 2
18 238 Iran (Karaj-Chaloos Road) 1 73 1746 Iran (East Azarbaijan) 2
19 245 Iran (Karaj-Chaloos) 1 74 50006 Iran (West Azarbaijan) 2
20 247 Iran (Mazandaran-Amol) 1 75 50037 Iran (Khorasan) 2
21 249 Iran (Mazandaran) 5 76 50084 Iran (East Azarbaijan) 2
22 260 Iran (3km Astara) 1 77 50133 Iran (Khorasan) 2
23 261 Iran (Karaj-Chaloos Road) 1 78 50136 Iran (Khorasan) 2
26 273 Iran (Saren-Ardabil) 1 79 312 Iran (West Azarbaijan) 2
27 274 Iran (Chaloos) 1 81 562 Iran (Semnan) 2
28 276 Iran (20 km Behshahr) 1 84 667 Iran (East Azarbaijan) 2
29 279 Iran (Ahar- Tabriz) 1 86 804 Iran (Golestan) 2
30 289 Afghanistan 1 87 836 Iran (Mazandaran) 3
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32 291 Azarbaijan 1 88 945 Iran (Mazandaran) 3
35 295 Turkey 1 90 1559 Iran (Semnan) 3
36 296 Armenia 1 94 1970 Iran (Khorasan) 3
37 297 Iran 1 96 2115 Iran (Mazandaran) 3
38 298 Iran 1 97 2120 Iran (Mazandaran) 3
40 300 Iran 4 99 Aladozgeh  Iran (Rasht) 3
41 302 Afghanistan 4 100 Aladozgeh  Iran (Rasht) 3
42 303 Turkey 4 101 Gilan Iran (Rasht) 3
43 305 Iran 4 102 1 Iran 3
45 307 Iran 4 104 3 Iran 3
46 308 Azarbaijan 4 105 18 Iran 3
47 309 Iran 4 106 23 Iran (Rezvanshahr) 3
48 310 Iran 4 107 24 Iran (Rezvanshahr) 3
49 311 Sweden 4 109 26 Iran (J-ponel) 3
50 312 Iran 4 111 28 Iran (J-ponel) 3
51 313 Iran 4 112 29 Iran (J-ponel) 3
53 315 Iran 4 114 33 Iran (J-Rasht) 1
54 325 Iran (Karaj-Chaloos) 4 115 34 Iran (J-Rasht) 1
55 362 Armenia 4 116 35 Iran (J-Rasht) 1
56 365 Iran (Mazandaran) 4 118 43 Iran (Foman) 1
58 367 Iran (Keailbar) 4 C1 205 Iran (Ardabil) 1
59 369 Iran (Gilan) 1 C2 222 Iran (Golestan) 1
60 370 Iran 1 C4 381 Iran (Astara) 4
61 371 Iran 1 C5 382 Iran 4
62 374 Iran (Astane) 4 C6 2076 Iran 4
63 375 Iran (Dasht Meghan) 2
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Table 2. Characteristics of the primers and their amplification results, the number of alleles (TAB), polymorphic
alleles (NPB), polymorphic information content (PIC), marker index (MI) and marker resolutions (RP).

Primer Motif TAB NPB PIC MI RP

SSR1 (GCAT)3 5 4 0.88 1.4 1.96
SSR2 (CATG)3 3 3 0.86 2.58 1.94
SSR3 (GAA)11 4 4 0.92 3.68 1.94
SSR5 (CT)7 3 3 0.77 231 0.66
SSR6 (AGTGGG)5 4 3 0.91 0.85 1.96
SSR7 (CTCCC)5 5 5 0.86 4.3 3.18
SSR8 (CT)7CA(CT)3(GT)4(GC)6 4 3 0.91 0.85 1.96
SSR9 (TC)16 4 4 0.92 3.68 1.92
SSR10 (AC)6ATGCAGCGC(GCAGG)4 4 3 092 38 198
SSR11 (GCCG)4 3 3 0.94 2.28 1.24
SSR12 (CTG)7 2 2 0.84 1.68 1.38
SSR13 (CT)13 3 3 0.73 2.19 1.94
SSR14 (AAATCC)3 4 3 0.86 0.8 1.96
SSR15 (CT)8 4 3 0.8 0.75 1.92
SSR16 (TGAGA)4 4 3 091 08 1.9
SSR17 (CGGC)4 3 2 0.8 0.29 1.98
SSR18 (TA)6 2 2 0.71 1.42 1.98
SSR19 (AG)6 2 2 069 138 198
SSR20 (TC)21 5 5 0.94 4.7 1.96
SSR21 (GATG)3 3 3 0.84 2.52 1.88
SSR22 (TTC)5 3 3 0.84 252 1.9
SSR23 (GAGC)3 2 2 0.55 1.1 1.98
SSR24 (TTC)4 2 2 0.75 1.5 1.98
SSR25 (CATG)3 3 3 0.86 258 190
SSR26 (AGCT)3 3 2 0.81 0.29 1.98
SSR27 (GGAGA)3 5 4 0.95 1.52 1.94
SSR28 (CCT)5 5 4 095 152 190
SSR29 (GGAC)3 3 2 0.52 0.19 1.98
SSR30 (GTA)M4 2 2 0.55 1.1 1.98
SSR31 (CCCTCT)4 2 2 0.85 1.7 1.22
SSR32 (GAGAGG)4 3 2 0.71 0.26 1.96
Mean 3.35 2.69 0.81 1.82 1.88
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Table 3. Genetic diversity indices, the number of observed alleles (Na), number of effective alleles (Ne),
Shannon’s index (1), Expected heterozygosity (He), percentage of polymorphism (PPL) in studied Ae. tauschii

accessions.

Population Na Ne [ He PPl %
Iran 2.78 2.03 0.76 0.45 93.75
Iran-Gilan 2.56 1.89 0.69 0.41 90.63
Iran-Ardabil 2.09 1.83 0.59 0.37 78.13
Iran- East Azarbaijan 2.15 1.79 0.31 0.2 81.25
Iran-Azandaran 2.75 2.02 0.75 0.44 90.63
Iran-West Azarbaijan 1.46 1.46 0.34 0.25 50.00
Iran-Khorasan 1.34 1.2 0.23 0.15 40.63
Iran-Semnan 1.18 1.18 0.19 0.14 28.13
Iran-Golestan 1.56 1.54 0.41 0.29 59.38
Afghanistan 1.34 1.34 0.26 0.18 50.37
Turkey 1.34 1.34 0.28 0.2 40.63
Azarbaijan 1.37 1.36 0.27 0.19 40.63
Armenia 1.56 1.55 0.4 0.28 56.25
Sweden 0.96 0.96 0.02 0.01 3.13
Total 1.75 1.54 0.41 0.27 56.47

son 530 AL Tauschii sbcares 5035 L3 ol Pl o lad 5 sl —F Jous

Table 4. The number and specific alleles code in the 14 studied Ae. tauschii accessions and populations

Population Accession code Primer No. Privet allele Privet allele code
Iran 6 SSR6 1 1
Iran 104 SSR10 1 1
Iran-Gilan 109 SSR26 1 3
Iran-Ardabil 12 SSR29 1 1
Iran-East Azarbaijan 73 SSR8 1 1
Iran-Mazandaran 18 SSR17 1 2
Iran-Mazandaran 19 SSR30 1 2
Iran-Mazandaran 20 SSR30 1 2
Iran-Mazandaran 21 SSR17, SSR27, SSR30 3 2,5,3
Armenia 36 SSR28 1 5
Armenia 55 SSR14 1 1

= 350 Ae. tauschii glees 5,3 Mir-SSR

G ST Ll IS0 Guills 4526 =0 Jsa

Tabe 5. Analysis of molecular variance based on mir-SSR primers in Ae. tauschii accessions

Sources df SS MS Est. Variance Variance %
Among pop 12 454,913 37.909 1.378 6

Within pop 75 2207.473 29.433 29.433 94

Total 87 2662.386 30.811 100
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Figure 1. Dendrogram of 89 Ae. tauschii accessions using cluster analysis by UPGMA method. (The origin and
characteristics of the accessions are listed in Table 1)
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Figure 2. Biplot diagram of 89 Ae. tauschii accessions using principal coordinate analysis (PCOA) and cluster

analysis.
o Cas o by euﬁ;&séu‘ﬂTa\,\,ﬁ),\iaﬁ«,ﬂbﬂ

oSl syl 53 sl ey s ol
AN/AN addlas 554 6\-“’;}\-&'T sy KKeas ao)

Loy ol ol alie oy e PO LY 51 Skl
S5 § 55 g 03 (Y210) ol 5 Mirdrikvand



el gales, (ol JT 55 s

i Yo 5l esliad b s panss 5 b paS (s YO
bog sas oS5 W slaw als S 5, SSR S5k
oy gl b S wisls JLzs O Y 1w I, SSR sls S5Le]
So\Sas 5 Mehrabi .o ls glysas 55 Gaios cnl 5l ol
o 28 e o)lpalen, alle T g 55 (Y-10)
Cads 0F 5l el b Ae. trincialis comes YO o )
5 X3S gy 0 paS A S D o5 5l as S, Sl
oSbe LA B anls o b Il slaws oS ol oles s
VA £ game 53 5 il 513 35 ol sy JT /A
FA 25 sz sanlis SSR ST oo \Se sl sl Y
53 (VoY) o, 5 Babae sy JSaas shls Y
Yo 3 eslizad U g ool nY #F s Wl 55 oy
S5 sLule sl WY §pame 53 SSRSHlel cas
Sbe 555 eize O Y 5 P slawr S s S plulis
ol 5 Jamali-Rad .65 S 5,50 Y/4¥ |, b P slaws
S B, Ve shsliy 5 bl 5 (S g (Yo A)
on oz, sl Sl gm g5 bl b ol
/Y8 5Sobe b JSe st T YA+ 5 game 55 45 a3 S
238 S5 o gs 53 sslsalens JKls a sl 4 I
Sligdss s .l 035 Solime VA B Y 1L T L
oS s JSaus ass (Y01F) o, Targonskal
sad oly Ao, AY )l (Secale cereale) sl,5 Hlssls
2o o la (YY) o), Kes 5 Mehrabi o .ol
5l eslid b (H. spontaneum) i s> ol JSias
a5 b s S oly ao s 48/FY |, EST-SSR ol S5l
mir- gl Sl 8 e oly e wrd sl Slolis 4
Gl G ol Lo eslizal 5550 b Slas 554 SSR
et celie 5l Ae. trincialis LS Sy oL
(PIC) JSa aiz Sl lgme 51 Jolo ol
G o) 5 (RP) K8 &, 5 (M) Kles Lasls
oYU oz a5 aalllas 5550 sl ST oS 5l las
ORI 5 Y R WA PO A S5 Aol s s
53 el s ol 5 YU LS samsplas 5o 5 x50

sz s Aetrincialis o>y sbos g S50 s s

YA

Slosma ol (YVF) oL 5 Ferreiral sl .
6\-°J§3\-‘33 Sleslaal b i3 s 50 1) ISz ledb
OVl ead sl 0L b - /AF 5 - /Y 51 SSR
Sl s 2,5 b 5T ol plas 48 5 8 550,
S s s ai ooy olas Gy o sze Db
(Y+Y+) ol,\San , Daneshvar .azab s gl asdlas 5 50

930 ) IS s OleMbl gl g ol e a3l 5o 5
s Kles 3l ealazad | T. @estivim , Ae. tauschii 4,5
e 5 S 5 ) s 53 4 6 S ) 2 SSR
sadslis 5 55 /YA 5 /Y )y w5 4 PIC 5
& o Gl gy 3550 SSR sla Kilas Sl
6JhAS )L..-u-v JJLM U)Jsﬁ 9 6.,|)\5 L;\)“) b.XMJs.) wn:u
Sloe Gloe (Y-YY) oL , Laosatit .axus
Psophocarpus 5l uaex 5o 1, JS& am Sledb
5ol 5 PIC glee 4 ws,sl caway tetragonolobus
d‘j b.,\.AT Caw s ‘.‘,&LA 9 O J.a...a JEN G L/NY
s /0 s 5 im0 4o SSR s S5kl
a5 Wl o & cud g au S 5 Shes 4
L aSol b o8 5l 5 solinad 5590 L o354 5 ol
Sliwmns o)y olanl WL gl Kles ) salinad
S5l S50 sba Sl g slas b ol 5 e ciliss
Y adlae opl 5o S KSE a3l 1, ki
Sl e ol ol 5l & ar plelis olass
5o by polamst s a |, polaml YT slaw o i
JIAYY sl (Y++A) oL, K 5 Jamali-Rad & las
DL 45.1\..-' LSJL\-’LM f"\g A}\fw 6\.&0)J§ Lg‘j ‘;.0\.\4'.9-‘
I sl cprie Gl adlae sy b Sl o
A plelis PTE U ol o 2S5 TRl solazs
S5 Olalas ey (Y410) o, Ses 5 Mehrabi ol s
55005l Wz 5 550 35 50 ey S aan o 0t
o o5 S 4 e Ll adle 5550 Lol ol )
Az ey polasl Jﬂ@a,;,g



Y4

51 3 dxgeﬁjf)a e MJL «lols SSR 6J§»Lu P
'45;3 asos Bl ools olas \-éﬂT sSess okl el
b Sl cpl 455 8 by ol e a5 il Wl 6

blala e bl 5 (S5 pbacs ol o
3030 &S50 osba W5 e 5 K503, 55 5 hsy Coanl )
5 Mosavi-Shabestari cllas ;s .05 K 15 sl
—o5 55 ) J}Qr ool 4 e (v\-v (Y1) o,
5 eslia) | Triticum boeiticum  isj pu8 o
35505 55 3l doys AF aSsls plas 55 ISSR by Kol
o A b 4o Py blams 0500 a4 by sa
MalS 2ans el 5l sdel oy ol | &S 55y biuman
P\ CRPH PEIN
b ot 2050 Soss saies S S 4 an g
Ae. laosy 35050 (B 534S Al s Glad s 4
Ses 5 55 ssx sWlas Lan LWL, tauschii
S e g wibas sl K086 ) glalBlos
DUl 51 555 05 8 S s Gilise slay 528 5 o)) s\l
sl ey lshie il calis 4 am i 15 s
& orimad 5 RSy 4 ol Gl blie 51 am o5
S s |y 5 alean b, 58 0504 S sl paS
0 o2 LS o ol s Gl pB)) [ pas Jlasl

Al (g 50 Se3 g5 0L (S Eak, ands

Reference

— Abbas, A., Yu, H.Y., Cui, H. L., Yu, H.L., Li XJ.,
2018. Assessment of the genetic diversity in Aegilops
tauschii (coss) by using markers and morphological
traits. Applied Ecology and Environmental Research,
18(5):7011-7020.

— Ahmadi, J., Fabriki-Ourang, S., Pour-Aboughadareh,
A., 2019. Evaluation of genetic diversity in Aegilops
populations possessing D genome using SCoT and
TRAP marker. Modern Genetics Journal14:221-230.
(In Persian). _

— Amini, A., Qazvini, H., Amirnia, R., 2016. Study on
salinity tolerance and allelic diversity of

\n)uxv,\L?;,\,.\s\i;”@:fmgfcwu&pjow@sz

boap Ol Job ml sy gt BB oeas S
5l an\.a- 0 )\:3»3 Lol us 6\’" Sl
& 25 saSan s § oo 5 5 cuals cillas glas s 4 2
~pY a.,\j Sy 6‘4..235-

rhaw samsplss Gl b s IS, 0ba
5,50 Ae. tauschii slacasas oy S5 ga5 YL
Ml 515l ot 4 5 a9 ol n el 45 3 4l
©olpa sbal 5o adlp)s mlie ol 5l eslandd (¢,
wolal bl slaw 5, K 15 szl 5,50 pu
S el s M; SO Lnga,s BL) e.;\.aT oy
..)J.g )‘JB b.)\.ﬁ..w\ d)9e J\....M.g Ls.:-)’\.é‘ 6\AM\JJJ BL JJ‘)AL;A
ASJ;QLHM@\mu;\yt}éﬁméuubu
pl s KS& &8 5l ealazal 5, 50 MIr-SSR 6LnJ<IL:5
BN EWY A.:.w\."u d&.ww\m- dy\.: )\m .vU)‘J)).';-j @YL'
mir- sl S5l 51 eslamal 48 sls olas 55 sl b S
s besy Sws pav bl gl emle SiSS SSR
e Ae. tauschii sbcvaes

Sl b
f\.A\ o‘u’““u'“ e&u‘b p i QY}:«M )\ ‘\-L-W“ﬁd"\"
d,o.a:u u;\ Sy 9 J\A Lg\.thA-"- J-JJA-’ (5)) L;‘-““—"'

.:ajfu,a Uj\a).,\é 9 S‘«a

microsatellite markers associated with salinity in
Iranian wheat genotypes. Crop Biotech16: 75-89. (In
Persian).

— Babae, H., 2021. Evaluation allelic diversity in
soybean breeding lines (Glycin max L.) using
microsatellite markers (SSR). Journal of Crop
Breeding 40: 122-132. (In Persian)

— Daneshvar, Z., Omidi, M., Etminan, A., Ebrahimi, A,
2020. Assessment of genetic diversity and population
structure in two wild wheat species Aegilops
cylindrica and Ae. crassa using microsatellite (SSR)
markers. Modern Genetics Journal 15:267-276. (In
Persian).



B P P T T A e L ey v

— Doyle, JJ., Doyle, KJ., 1987. A rapid DNA isolation
procedure for small quantities of fresh leaf tissue.
Phytochemical Bulletin 19:11-15.

— Mosavi-Shabestari, A., Etminan, A., Khosroshaheli,
M., 2019. Assessment of genetic diversity in Triticum
boeoticum populations using CBDP and ISSR

— Eslamzadeh-Hesari, M., Rashidi, V., Omidi, M., molecular markers. Modern Genetics Journal 14:163-
Etminan, A., Ahmadzade, A., 2021. Evaluation of 170. (In Persian).
genetic diversity and population structure analysis in — Peakall, R., Smouse, P.E., 2006. GENALEX 6:
some Aegilops species using CBDP markers. Modern Genetic analysis in Excel. Population genetic
Genetics Journal 16: 1-8. (In Persian) software for teaching and research. Molecular

— Fabriki-ourang, S., Karimi, H., Ahmadi, J., Mehrabi, Ecology 6:288-295.

A., 2022. Fingerprinting of Aegilops species using — Pour-Aboughadareh, A., Gadidi, O., Shoshtari, L.,
genes-targeted derived and conserved regiens Poczae, P., Mehrabi, A., 2022. Association analysis
CoRAP markers. Iranian Journal of Rangelands and for some biochemical traits in wild relatives of wheat
Forests Plant Breeding and Genetic Research, 58: under drought stress conditions. Gene 13:1491.

207-220. (In Persian). — Pour-Aboghadareh, A., 2017. Evaluation of wheat

— Ferreiral,J., Fernando Pereira,J.,,  Turchetto,C., germplasm species in response to drought and salinity
Minella,E., Consoli, L., Delatorre, C., 2016. stresses using classical and molecular methods.
Assessment of genetic diversity in Brazilian barley Thesis for University of Imam Khomeini
using SSR markers. Genetics and Molecular Biology International, Iran. (In Persian)

39(1): 86-96. — Powell, W., Morgante, M., Andre, C., Hanafey, M.,

— Laosatit, K., Amkul, K., Chankaew, S., Somta, P., Vogel, J., Tingey, S., Rafalski, A., 1996. The
2022. Molecular genetic diversity of winged bean comparison of RFLP, RAPD, AFLP, and SSR
gene pool in Thailand assessed by SSR markers. (microsatellite) markers for germplasm analysis.
Horticultural Plant Journal 8: 81-88. Molecular Breeding 2:225-238.

— Litt, M. and Luty J.A., 1989. A hypervariable — Jamali-Rad, Sh., Mohammadi, A., Khodarahimi, M.,
microsatellite revealed by in vitro amplification of a Torchi, M.,2008. Investigating the genetic
dinucleotide repeat within the cardiac muscle actin relationships of bread wheat cultivars based on the
gene. The American Journal of Human Genetics allelic diversity of microsatellite markers. Modern
44:397-401. Genetics Journal 1:79-89. (In Persian)

— Mehrabi, A., Mohammadi, S., Valian, S., Khosroshahi, — Shirvani, H., Mehrabi, A., Farshadfar, M., Safari, H.,

M., 2015. Genetic diversity of Aegilops trincialis L.
accessions of Iran revealed by microsatellite markers.
Iranian Journal of Field Crop Research 46: 237-245

Arminian, A., Fatehi, F., 2023. Evaluation of genetic
diversity of H. Spontaneum wild barley Populations
using EST-SSR molecular marker. Journal of Crop

(In Persian).
— Mirdrikvand, R., Khairalahi, R., Ebrahimi, A,
Rezvani, M., 2015. Study of genetic diversity among

Breeding, 45: 23-45. (In Persian)

— Targonskal, M., Bolibok-Bragoszewska, H., Rakoczy-
Trojanowska, M., 2016. Assessment of genetic
some rainfed bread and durum wheat genotypes using diversity in Secale cereal based on SSR markers.
SSR markers. Plant Genetics Researches 1:35-44. (In Plant Molecular Biology Report 34:37-51.

Persian). — Tyagi, S., Kumar, A., Gautam, T., Pandey, R.

— Mirmohamadi-maybodi, A., Golkar, P.,2019. Roufmir, R., 2021. Development and use of miRNA-
Application of DNA molecular markers in plant derived SSR markers to Study genetic diversity,
breeding. Plant Genetic Researches, 6:1-30. (In population structure and characterization of
Persian). genotypes for heat tolerance breeding in wheat

— Moosavi, S., Nazari, M., Maleki, M., 2017. Responses varieties. Plos one 16(2): 1-17.
of above and below-ground traits of wheat wild — Vieria, M., Santini,L., Diniz, A., Munhoz, C., 2016.
relative (Aegilops tauschii) and bread wheat Microsatellite markers: What they mean and why
(Triticum aestivum L.) to imposed moisture stress. they are so useful. Genetic and Molecular Biology
Desert 22(2): 209-220. 39(3):312-328.



