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Background and Objectives: Tea (Camellia sinensis (L.) O. Kuntze) is
the most consumed beverage in the world after water and an important
commercial plant with economic value in northern Iran. Over the years,
various tea plants have been cultivated in Iran's tea gardens by seed
method, which has led to a high diversity in them. Since most gardeners
have propagated the plant sexually, tea gardens vary in quality. Therefore,
determining the genetic diversity and relatedness of plants has an important
role to support breeding and breeding programs.

Materials and Methods: In this study, 28 tea plants attributed to
Darjeeling region along with eight Iranian samples and eight samples
imported from Sri Lanka were investigated for genetic diversity using
ISSR markers. After sampling from young and fully developed leaves,
their genomic DNA was extracted and 16 ISSR markers were used to
investigate the genetic relationships of 44 tea samples. The obtained data
were analyzed by the simple similarity coefficient for the ISSR markers
and the cluster was designed based on the UPGMA algorithm. Population
structure analysis was also done by POPGENE program.

Results: The use of 16 ISSR primers produced 158 bands, of which 116
bands showed polymorphism, and based on this, the percentage of
polymorphism was calculated as 73.42%. The PIC test showed a range of
0.45 to 0.50 and this indicator was 0.49 for all markers. The results of
Cophentic test showed that SM similarity coefficient and UPGMA
algorithm are the most suitable for cluster analysis. Based on the obtained
data, the range of similarity was found in the range of 0.376 to 0.880 with
an average of 0.626. In the cluster analysis, the samples were divided into
two groups at the similarity level of 0.56, and the first group is the largest
group, which can be divided into two subgroups. In the population
structure analysis, the indicators of Observed number of alleles, Effective
number of alleles, Nei's gene diversity and Shannon's Information index in
populations and total population were calculated as 1.928, 1.641, 0.364 and
0.532, respectively. The total diversity, average intrapopulation diversity,
level of population subdivision were also obtained as 0.380, 0.330 and
0.130 respectively. The maximum similarity was between the samples
attributed to Darjeeling and selected Iranian samples.

Conclusion: Based on the obtained data, it was determined that there are
significant changes among the investigated samples based on the ISSR
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markers. The percentage of polymorphism and polymorphism information
content of the used markers indicated that these markers have a high ability
to identify diversity among tea genotypes. Also, the results of this study
stated that tea genotypes in Iran have high genetic diversity because they
are mostly sexually propagated. This level of variation found between
samples suggests that tea from different companies or regions is of better
quality, not entirely due to genotype, but rather the ecology in which the
tea is grown in terms of climate and soil characteristics, as well as
processing technology. At the same time, this genetic difference can be
used in breeding studies.
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Table 1. Tea samples used in analysis.
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Scientific Location oISim 55 Plant Scientific Location Sia g5 Plant
name TRC No. code name TRC No. code
Camellia sinensis : fb DR7 G23 Camellia sinensis o 280 Gl
Darjeeling Iran
Camellia sinensis M”b DR8 G24 Camellia sinensis o 256 G2
Darjeeling Iran
Z. | ol
Camellia sinensis w0 DR9 G25 Camellia sinensis o 468 G3
Darjeeling Iran
Camellia sinensis &Ml})b DR10 G26 Camellia sinensis oL 440 G4
Darjeeling Iran
< | Ol !
Camellia sinensis K 'fé DR11 G27 Camellia sinensis - cﬂ G5
Darjeeling Iran Lahij
< | Ol 2
Camelliasinensis ~ —+7" DR12 G268  Camellia sinensis 2 e G6
Darjeeling Iran Kashef
o S o R
Camellia sinensis o ) ? DR13 G29 Camellia sinensis k 455 G7
Darjeeling Iran
o K o o
Camellia sinensis ) ? DR14 G30 Camellia sinensis o 548 G8
Darjeeling Iran
gl .
Camellia sinensis ) ? DR15 G31 Camellia sinensis @“f DN G9
Darjeeling Sri Lanka
. . S| . . (e
Camellia sinensis N 'fé DR16 G32 Camellia sinensis ] e 3015 G10
Darjeeling Sri Lanka
Sl 6
Camellia sinensis S DR17 G33 Camellia sinensis ] e DG7.1 G11
Darjeeling Sri Lanka
K 5
Camellia sinensis S DR18 G34 Camellia sinensis ] o DG7 G12
Darjeeling Sri Lanka
K 5
Camellia sinensis S DR19 G35 Camellia sinensis ] e DG39 G13
Darjeeling Sri Lanka
K 5
Camellia sinensis S DR20 G36 Camellia sinensis ] e 3020 G14
Darjeeling Sri Lanka
K 5
Camellia sinensis w2 DR21 G37 Camellia sinensis } e KEN G15
Darjeeling Sri Lanka
Sl S
Camellia sinensis w2 DR22 G38 Camellia sinensis } e B275 G16
Darjeeling Sri Lanka
cl | Sl |
Camellia sinensis w2 DR23 G39 Camellia sp. S DR1 G17
Darjeeling Darjeeling
cl | cl |
Camellia sinensis w2 DR24 G40 Camellia sp. S DR2 G18
Darjeeling Darjeeling
K K
Camellia sinensis w2 DR25 G4l Camellia sp. w2 DR3 G19
Darjeeling Darjeeling
Z. | <. |
Camellia sinensis w2 DR26 G42 Camellia sp. w2 DR4 G20
Darjeeling Darjeeling
Z. | <. |
Camellia sinensis w2 DR27 G43 w2 DR5 G21
Darjeeling Darjeeling
K K
Camellia sinensis w2 DR28 G44 Camellia sp. w2 DR6 G22
Darjeeling Darjeeling

oy



31 Loy 9 (sglid 031385l (bl | oon slo Lrcuisij (S (S £5 (U )]

AN 0 e eld 2SO Y s
s @Sl HL 2y S ¥OPCR s
Jj s (Biotium, USA) 's, J5 .y S ¥
Sdeas Sy A0 ol 3y Cow ds s V0 KT
Lag UV L5 o5 5 L S S5 aads Y
Jol= J5 5l (BIOMEtra) |z s Sl J5 oSaws
A (Gl S
SIS 5 et IS5 L bl r,lel 4w
535y olul b ST 58T 05 e VL -5
LAD ase,e Gy e Dopen sy pde
pde GLIS & oS b sl 5 Lasial bkl
Jail pde ) cslie BYs & cogllas LSS
ST sl el by b ST mms
ol S S Bkl pees 5 el (s
Ao DMl (gl a3 ase el
&ly s PIC=2fi(1-f) aal, olul , (PIC)
S eslial bl el ao s LI sla LS
Sl fidaly ol e ales ST 150 5
axsd Jlgl 3 (L-F0) 5 s oS0 ol SOLES ankas
dr (YY) b 3 gy pde DI sl SO
ool Jisl 5 S e sl S
S5 SM o wlis s o Sle NISYS i3l
oS L bl Glader w5 A S
Sy bedls e 3l 28 S o0 UPGMA
(ne) jse P slaws (na) U sla Slsl 3 alous
g5 HS) mmezisp g8 d) 05l arls

JS g 4 e om g5 e s (HD S
L& eslize! Popgene e s sa, (Gst)

1- Gel red
2- Polymorphic Information Content (PIC)

oy

gl e 1 JsSse LT 5 DNA £ sl
oslizal a5 Sl L (YY) bypYs iy, 5 DNA
3ok gl DNA S o g 2 S
oS oalinal Olyo b ol 5 e b oSl g
J5 53 edd gl DNA Cis oni ol s
A 5 Sy Ve S 5 A s /A 36T

2 osor ool @l ISSRSHLET sue ¥ sl
o Pl s oleag Sy baaised S,
Vol 03 S S35 U3 s p 3se b SSLET
DA RN 5 eSS e S LOT S s
LS oS ey aell L il |y iSS
Y odsd= o an, LS4 ISSR gl S5kT Jis
Glo s 2Sly lal Cgr ol ol o35l
S8l a5 s sl oS5 (PCR) e
Ol & (Ve X)PCR 3L 00ng S DNA- Lals
Olze & NTP s 51 YMM (5 2 IS /Yol
5 dls Ol w0 sle b Taq V‘J"T «/YmMM
Loy Solg > & ap SiET 1 veuM
Lild s skl VYopl e w0 laie O
2 ST Gl ek slens SES1 el
Sdeds uS1y Jsloee 1] :uv.ga';sﬁ)' REPPW I
38 3 a8 sl e AF gl s i 8
Rl 48 A8 ess W e sls U pl e
Cose pl il d g4t 2 V0 s 4 dds e
Wids S e 4ol Sl a3 401 S B
e VY 5 aids S Sdens o5 e a s 0
235 0p Sl e s aidy K e ol S sl
52 HS1s Jdome ol S 5 0 gl ol
ady s Sdeas ol S Sle amnn VY gles
s bl 3 bkged e A (IS
ks S 5oss S0 Ol B ool S sl
i-Cycler J.. Bio-Rad L. Jbjs o&as
s S eslanal



VE-¥ Y a)h».fs AR 092 cuhl; ..\.3,’94 ‘_gl.hu.mhe).t 4.1).“.'

0T bl SNl s 2 53 458, 58 sla 5T JI5 - g

Table 2. Primer sequences used in experiments.
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Fig. 1. Dendrogram of the grouping of forty-four studied tea genotypes based on the results of the ISSR
marker using the UPGMA method.
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Table 3. Sample Size, Observed number of alleles, Effective number of alleles, Nei's gene diversity and
Shannon's Information index in populations and total population based on ISSR markers.
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Table 4. Indices of Total diversity, average intrapopulation diversity, level of population subdivision
based on ISSR markers.
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Table 5. The degree of similarity and genetic distance of tea populations using the genetic distance of nei based
on ISSR marker data.
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