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Durian (Durio zibethinus Murray) is described as “the King of tropical fruit” which is one of the
most important commercial fruit crops. In Thailand, there are many different cultivars of
durian. Only a few of these are in commercial cultivation that large potential for supply both
local and export markets. This research aims to observe the genetic variability and relationship
among durian cultivars using Sequence-Related Amplified Polymorphism (SRAP) markers.
DNA extraction from leaves of 29 durian cultivars which were collected from Chanthaburi
Horticultural Research Center, Chanthaburi Province, Thailand. The result of this study
obtained a total of 234 DNA fragments of which 182 fragments (77.78%) were polymorphic
from 13 primer combinations of SRAP technique. The result were analyzed the genetic
relationship with UPGMA by NTSYS program. There is similarity coefficient ranged from
0.62-0.93. Based on a cut-off point of 0.77 in Dice's similarity coefficient, the 29 durian
cultivars were divided into four groups and three individaul. In this study, SRAP showed itself
to be the most efficient. Therefore, SRAP marker can be used to examine the genetic diversity
of another durian cultivars in future.
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Introduction

Durian is one of the most popular and famous local fruits in Southeast
Asia, has been cultivated for centuries (Subhadrabandhu and Ketsa, 2001). The
fruit is generally referred to as the king of fruits since its extremely delicious
taste and nutritional value. Among the thirty recognised Durio species, at least
four of which found in Thailand: D. malaccensis Planch. Ex. Mast., D. griffithii
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(Mast.) Bakh., D. pinangianus Ridley and D. zibethinus Murray. D. zibethinus
or durian is the only species hasbeen popular for both domestic and
international consumption, widely grown commercially and also has an
extremely important economic role (Hiranpradit, 2008). In the beginning of
planting, usually the growers propagate durian by seeds, resulting in a number
of different cultivars. Therefore, there are probably more than 200 cultivars are
reported in Thailand. Individual cultivars have a different flavor and odor
profile. Most of them have a common name such as Kop Suwan, Thong Yip,
Chat Si Thong and Krapuk Thongdee etc. However, there are no economic
importance. There are only four cultivars: Monthong, Chanee, KanYao and
Kradumthong which are popular and economic importance (Department of
Agriculture, 2010).

Although, there are many characteristics, the botanical description are the
most similar which unable to identified or separated durian cultivars. Therefore,
it relies on molecular markers used in the classification and genetic diversity.
Despite its great power, the molecular study of plant genetic diversity are
necessary. Molecular markers such as Amplified Fragment Length
Polymorphism: AFLP (Sukhotu et al., 2009), Simple Sequence Repeat: SSR
(Chareonsap et al., 2009), Random Amplification of Polymorphic DNA: RAPD
(Vanijajiva, 2011) and inter-simple sequence repeats: ISSR (Vanijajiva, 2012)
have been reported. However, Sequence-Related Amplified Polymorphism
(SRAP) marker, amplify open reading frames (ORFs) (Li and Quiros, 2001)
based on two special primer have not been reported. Therefore, the purpose of
this research to determine genetic diversity of durian cultivars using SRAP
marker.

Materials and methods
Plant materials and DNA extraction

This study was carried out using twenty-nine durian cultivars leaves that
collected from Chanthaburi Horticultural Research Center, Chanthaburi
province showed as Table 1. DNA extraction are modify the CTAB protocol
followed Doyle and Doyle, (1990). The leaves (1 to 2 g) were ground and
mixed with 700 pL of 2X CTAB solotion [2% (w/v) CTAB, 1M Tris-HCI
(pH 8), 0.5M EDTA, 1% PVP and 5M NacCl]. Transfer homogeneous solution
into a 1.5 ml microcentrifuge tube and add 2 i of B-mercaptoethanol. Mix
gently and incubate at 65 <C in a water bath for 4 hour. The homogenate was
mixed in equal volume of chloroform: isoamyl alcohol (24:1, v/v) by gentle
inversion. After centrifugation at 14,000 rpm at 4 <C for 15 min, the upper
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aqueous layer was transferred to a fresh microcentrifuge tube. RNA was
removed by treating with 2 i of the RNase (20 mg/ml) for 1 hour at 37 <C.
After that, add 50 I of 10% CTAB in 0.7M NaCl. The extraction of DNA with
chloroform: isoamyl alcohol was repeated one more time. The DNA was
precipitated with ice-cold isopropanol. The pellet is washed with ice cold
70% ethanol followed by absolute ethanol. The final step, the pellet was
dissolved in TE buffer. The DNA extract quantity and quality were measured
using optical density (OD) at 260 nm and 280 nm by spectrophotometer and
1% agarose gel electrophoresis. The DNA was stored at -20 <C until further
use.

SRAP analysis

The SRAP analysis was followed according to Li and Quiros (2001). The
SRAP reaction was carried out in afinal volume of 20 pL consists of 1X
standard Taq reaction buffer (New England BioLabs, USA), 2.5 mM MgCl;
(Vivantis, Malaysia), 1U Taq DNA polymerase (New England BioLabs, USA),
200 pM of dNTPs (Vivantis, Malaysia), 1.0 M of each primer and 100 ng
genomic DNA. The PCR amplification program was conducted following the
protocol of Abedian et al., (2012): 3 min of initial denaturing at 94 <C, five
cycles of three steps: 1 min of denaturing at 94 <C, 1 min of annealing at 35 C
and 1 min of elongation at 72 <C, 35 cycles of 94 <T for 1 min, 50 <C for 1 min,
and 72 <T for 1 min; followed by a final extension 10 min at 72 <C. The SRAP
products were separated by electrophoresis on 1.5% (w/v) agarose gel in 1X
TBE buffer along with the VC 100 bp plus DNA Ladder marker (Vivantis,
Malaysia). The gel was stained with ethidium bromide solution and examined
under UV light transilluminator.

Data scoring and SRAP analysis

Clear and well resolved bands of the samples were compared with each
other and DNA fragments were scored as present (1) or absent (0) from each
primer. Dice’s similarity coefficients among the 29 genotypes were calculated.
The dendrogram was constructed by genetic similarity matrices using the
unweighted pair group mean algorithm (UPGMA) method by the NTSYS-
pc software package version 2.01e (Rohlf, 2000).
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Table 1. Code and cultivar name of twenty-nine durian cultivars used in this study

Code Cultivar name Code Cultivar name Code Cultivar name

DZ05 Jao Noge Dz 24 Chai Mafai Dz 37 Kop Chainam

Dz06 Nom Sawan Dz 25 Chat Si Thong Dz 38 E-ngon

Dz 07 Krapuk Thongdee DZ26 Chat Si Thong Dz 39 NokYip

Dz 08 Saochom Dz 27 Maled Kotchasarn  DZ 40 Tonyai
Fakthong

Dz 12 Lueang Thong Dz 28 Thong Yoi Doem Dz 41 E-lip

Dz 13 Kop Suwan Dz 29 Kanyao Si-nak Dz 42 Yindi

Dz 15 Metnai Yaiprang Dz 30 PinThong Dz 43 Saochomhet

Dz 18 Kop Watklual Dz 33 Kop Nasan Dz 44 Eai-Mai

Dz 21 Kop Langwihan Dz 34 Kop Thongpheng Dz 45 Thunthawai

Dz 23 Thong Yip Dz 35 Kop Chaokhun

Results and Discussions
SRAP amplification

In preliminary, thirty sets of primer combinations that were combined by
5 forward primers and 6 reverse primers were screened, out of which only 13
primer combinations showed reproducible fragments with easily recordable
bands and gave polymorphisms (Thinhuatoey et al., 2016). In this study,
determine the genetic diversity among twenty nine durian cultivars with the
thirteen SRAP primer combinations that able to produce intense bands in all
samples. The SRAP profiles of 29 samples from ME1/EM1 and ME4/EM5
primer combinations shown in figue 1A and 1B, respectively. From thirteen
primer combination, the total of 234 DNA fragments were observed. The
number of SRAP bands per primer combinations ranged from 15 (ME5/EM2)
to 21 (ME4/EM5) with an average 18. MES/EM2 primers gave the highest
number of polymorphic fragments (86.87 %). However, in the total 182
polymorphic bands were scored with an average 14 and percentage of
polymorphism (% polymorphism) is 77.78% (Table 2).

SRAP relationship between cultivars

The dendrogram was constructed from the distance matrix based on
Dice’s similarity coefficients. The dendrogram by UPGMA analysis, similarity
coefficient ranged from 0.62 to 0.93. Based on a cut-off point of 0.77 in
Dice's similarity coefficient scale, the twenty nine durian cultivars were divided
into four groups and three individaul. The first group contained only two
cultivars (DZ05 and DZ06). The major group Il divided into three sub-groups.
The first sub-group consist of four cultivars: DZ07, DZ25, DZ26 and DZ44.
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Inside the second sub-group were six cultivars: DZ08, DZ21, DZ29, DZ45,
DZz15 and DZ23, with close relationship to third sub-group consist of Kob
cultivars (DZ13, Dz18, Dz33, DZ35 and DZ37). The group Il and IV
contained each two cultivars, which have close relationship lower other groups.
The section of three individual consisted of DZ39, DZ40 and DZ43 (Figue 2).

Classification can be residents different of morphology to a certain extent
but durian have several cultivars. Durian cultivars have been divided into six
groups based on fruit morphology which consists of leaf shape, leaf apex, leaf
base, fruit and thorn, (Hiranpradit et al., 2003). There are Kob group, Luang
group, Kan Yao group, Kam Pan group, Thong Yoi group and Miscellaneous
group. The durian samples used in this study were classified, rather in the same
way as morphology. Kob group, Thong Yoi group and Miscellaneous group
considering the leaf shape and leaf base that each group has several forms,
which were classified close together group. In group Il cultivars are in the
majority of Kob group, Thong Yoi group and Miscellaneous group. Generally,
the Miscellaneous group have many different morphological variation, may be
similar with Kob and Thong Yoi group. However, Kop Thongpheng (DZ34)
may be differences, it was separated from the Kob group.

Vanijajiva (2011 and 2012) using RAPD and ISSR markers in the same
caltivars from Nonthaburi province showed ISSR marker are more interspecific
diversity than RAPD. Including, Sukhotu et al., (2009) using AFLP marker to
identification and classification of durian from Chanthaburi Horticultural
Research Center, that showed high polymorphism about 83.64% and two major
clusters were detected. In this study, we used samples in same cultivars for
determination genetic diversity which results were agreeable with the AFLP
marker such as Chat Si Thong has a close relationship with Krapuk Thongdee.
Including, Maled Kotchasarn have a closer relationship with Kop Chaokhun.

1485



Table 2. Primer codes combination, the number of total DNA bands, the number of

polymorphic bands and the percentage of polymorphism detected by the SRAP marker
in 29 durain cultivars

Primer codes No. of total DNA No. of polymorphic

o .
combination bands bands 6 of polymorphism
ME1/EM1 17 12 70.59
ME1/EM4 20 17 85.00
ME2/EM1 17 14 82.35
ME3/EM3 18 11 61.11
ME3/EM4 16 12 75.00
ME3/EM5 19 15 78.95
ME3/EM6 20 17 85.00
ME4/EM2 16 12 75.00
ME4/EM5 21 18 85.71
MES5/EM1 17 10 58.82
MES/EM2 15 13 86.87
MES5S/EM3 19 15 78.95
MES/EM5 18 15 83.33
Total 234 182 -
Average 18 14 77.78
() paos oz 020 paon 0212 0213 0 0738 022 D223 0224 0225 22 D270 0729 D73 D783 0295 D735 DT D75 D739 D24 070 D2 D23 D244 D245 1
(3) . s s s oo s o oo o o s o e 7 e s i v s 7k 7 7 55

Figure 1. Examples of the SRAP profiles from 29 durian cultivars revealed by SRAP
primer combinations (A) ME1/EM1 and (B) ME4/EMS5 (left to right: Lane
M: VC 100 bp plus DNA Ladder, Lane DZ codes: genomic DNA isolated
from different durian cultivars. The numbers correspond the code of durian
is given in Table 1)
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Figure 2. Dendrogram of 29 durian cultivars constructed from SRAP data using
UPGMA method based on Dice’s similarity coefficient

Conclusion

For SRAP marker, determination of genetic diversity among twenty nine
durian cultivars with the thirteen SRAP primer combinations that percentage of
polymorphism is 77.78%. MES/EM2 primer combinations gave the highest
number of polymorphic (86.87 %). The similarity coefficient ranged from 0.62
to 0.93, revealed medium level of genetic diversity. However, based on a cut-
off point of 0.77 in similarity coefficient were divided into four groups and
three individaul. The cultivars in Kob group are classified and clearly isolated
from other groups. The results from this study indicate that SRAP marker is
efficiency and stable similar to AFLP marker, simple as well as faster.
Therefore, this study provides evidence that SRAP marker could be
used for future determination in large durian population.

Acknowledgement

This work was supported by The National Research Council of Thailand (NRCT) under
The Plant Genetic Conservation Project Under the Royal Initiation of Her Royal Highness
Princess Maha Chakri Sirindhorn (RSPG) fiscal year 2016. We gratefully acknowledge team
from Chanthaburi Horticultural Research Center, Thailand for sampling. We thank anonymous
reviewers for their helpful comments on the manuscript.

1487



References

Abedian, M., Talebi, M., Golmohammdi, H.R., and Sayed-Tabatabaei, B.E. (2012). Genetic
diversity and population structure of mahaleb cherry (Prunus mahaleb L.) and sweet
cherry (Prunus avium L.) using SRAP markers. Biochemical Systematics and Ecology
40: 112-117.

Budak, H., Shearman, R.C., Parmaksiz, I., Gaussoin, R.E., Riordan, T.R., Dewiak, I. (2004).
Molecular characterization of buffalograss germplasm using sequence-related amplified
polymorphism markers. Theor. Appl. Genet. 108, 328-334.

Chareonsap, P., Phumichai, T., Jarupeng, I., Chotiyarnwong, O., Mojarin, P. and Juthamas, P.
(2009). Genetic Diversity of Durian (Durio zibethinus Merr.) using Microsatellite
Markers. In: National Genetics Conference 2012. Thammasat University, Rangsit,
Pathum Thani. 25-27 pp.

Department of Agriculture. (2010). Production of fruit accurately and appropriately. Retrieved
from http://www. Soclaimonwordpress. html. On 5™ October 2016.

Dong, P., Wei, Y.M., Chen, G.Y., and Li, W. (2010). Sequence-related Amplifie Polymorphism
(SRAP) of wild emmer wheat (Triticum dicoccoides) in lIsrael and its ecological
association. Biochemical Systematics and Ecology 38: 1-11.

Doyle, J.J. and Doyle, J.L. (1990). Isolation of plant DNA from fresh tissue. Focus 12(1): 13-
15.

Ferriol, M., Pico, B. and Nuez, F.(2003). Genetic diversity of a germplasm collection
Cucurbita pepo using SRAP and AFLP markers, Theoretical and Applied Genetics,
107: 271-282

Hiranpradit, H., Chandraparnik, S. and Salakpetch, S. (2003). Technology of Durian
production. Kasetsart University Press, Bangkok: 206 pp.

Hiranpradit, H. (2008). durian. Encyclopedia Thailand for Edition Youth Learning, Volume 10.
Dan Publisher. Suthaka printing. Bangkok.

Kaewsrisom, H., Nakkanong, K. and Nualsri, C. (2014). Genetic analysis of indigenous durian
(Durio zibethinus Merr.) in southern Thailand using microsatellite markers. Khon Kaen
agr. J. 42 Suppl 3.

Li, G., and Quiros, C.F. (2001). Sequence-related amplified polymorphism (SRAP), a new
marker system based on a simple PCR reaction: its application to mapping and gene
tagging in Brassica. Theoretical and Applied Genetics 103: 455-461.

Li-Wang, L., Li-Ping, Z., Yi-Qin, G., Ming-Xia, W., Li-Ming, C., Jin-Lan, Y., Yan, W., Fan-
Min, Y., Long-Zh, W. (2008). DNA fingerprinting and genetic diversity analysis of late-
bolting radish cultivars with RAPD, ISSR and SRAP markers. Sci. Hort. 116, 240-247.

Liu, L., Zhu, X., Gong, Y., Song, X., Wang, Y., Zhao, L., Wang, L., (2007). Genetic diversity
analysis of radish germplasm with RAPD, AFLP and SRAP markers. Acta Hort. 760,
125-130.

Office of Agricultural Economics. (2013). Product Manufacturing Information Agriculture-
durian. Retrieved from: http://www.0ae.go.th/ download/prcai/ farmcrop/durian.pdf.
On 5™ October 2016.

Pradeep, R.M., Sarla, N., and Siddiq, E.A. (2002). Inter simple sequence repeat (ISSR)
polymorphism and its application in plant breeding. Euphytica 128: 9-17.

Rohlf, F.J. (2000). NTSYSpc: Numerical taxonomy and multivariate analysis system.Version
2.1. Exeter Publishing, Ltd., Setauket, NY

Subhadrabandhu, S. and Ketsa, S. (2001). Durian: King of tropical fruit. New Zealand and
Australia: Daphne Brasell Associates Ltd., CABI publishing.

1488



International Journal of Agricultural Technology 2016 Vol. 12(7.1):1481-1489

Sukhotu, T., Jarupeng, I., Mojarin, P., Peampol, A., Srakoa, A., Teinmongkol, S., Parinyapong,
P. and Chuthamas, P.(2009). Identification and classification of Durian (Durio
zibethinus Merr.) using AFLP analysis. Conference resource Thailand: Plain a thousand
things, (Poster Pages 405-410).

Thinhuatoey, N., Poeaim, S., Poeaim, A., Youryon, P. and Vanijajiva, O. (2016). Screening
primers of SRAP markers for identify durian cultivars (Durio zibethinus). Agricultural
Science Journal 47(2): 61-64.

Vanijajiva, O. (2011). Genetic variability among durian (Durio zibethinus Murr.) cultivars in
the Nonthaburi province Thailand detected by RAPD analysis, Journal of Agricultural
Technology 7: 1105-1114.

Vanijajiva, O. (2012). The application of ISSR markers in genetic variance detection among
Durian (Durio zibethinus Murr.) cultivars in the Nonthaburi province, Thailand, Procedia
Engineering 32: 155 — 159.

Vos, P., Hogers, R., Bleeker, M., Reijans, M., Van de Lee, T., Hornes, M., Frijters, A., Pot, J.,
Peleman, J., Kuiper, M., and Zabeau, M. (1995). AFLP: a new technique for DNA
fingerprinting. Nucleic Acids Research 23: 4407-4414

Wiesman, Z., Avidan, N., Lavee S., and B. Quebedeaux. (1998). Molecular characterization of
common olive varieties in the west bank using randomly amplified polymorphic DNA
(RAPD) markers. Journal of the American Society for Horticultural Science 123(5): P

1489


http://journal.ashspublications.org/

