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ABSTRACT

Physic nut or jatropha nut (Jatropha curcas L.) is a potential source of renewable
energy as biodiesel and green fuel. A major problem of this crop is the lack of improved
varieties for commercial plantation. To start a breeding project for physic nut, its genetic
diversity should be studied to assess the genetic variation available for developing a new
variety. Genetic variation studies were among 34 accessions of physic nut germplasm,
collected from China, India, Vietnam and Thailand, using 37 RAPD markers. Eight markers
showed polymorphism among the physic nut samples. The number of bands per primer
ranged from 1 to 4, with an average of 1.75 alleles. A truncation of clustering at the Dice’s
similarity coefficient of 0.45 separated the genotypes into 2 groups. The first group
comprised the materials from China and Vietnam, the second one comprised those from
Thailand and India. A high cophenetic correlation (r) of 0.92 confirmed a good clustering
result. These data can be used as a basic information for selection of parental plants for a

jatropha nut breeding program.

Key words : Jatropha curcas, physic nut, jatropha nut, genetic diversity, RAPD markers
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Table 1. Codes of 34 Asian physic nut accessions their origins, and planting materials

No Code Origins (planting materials) No Code Origins (planting materials)
1 NRS 1 Nakhon Ratchasima 1 (seed) 18 PHC 4 Phrae 4 (cutting)
2 NRS 2  Nakhon Ratchasima 2 (seed) 19 PHC 5 Phrae 5 (cutting)
3 NRS 3  Nakhon Ratchasima 3 (seed) 20 11 India 1 (seed)

4 NRS 4 Nakhon Ratchasima 4 (seed) 21 12 India 2 (seed)

5 Loei Loei (seed) 22 13 India 3 (seed)

6 NRC 1 Nakhon Ratchasima 1 (cutting) 23 14 India 4 (seed)

7 NRC 2  Nakhon Ratchasima 2 (cutting) 24 15 India 5 (seed)

8 NRC 3 Nakhon Ratchasima 3 (cutting) 25 C1 China 1(seed)

9 NRC 4 Nakhon Ratchasima 4 (cutting) 26 C2 China 2 (seed)
10 CNC 1 Chainat 1 (cutting) 27 Cc3 China 3 (seed)
11 CNC 2 Chainat 2 (cutting) 28 c4 China 4 (seed)
12 CNC 3 Chainat 3 (cutting) 29 Cc5 China 5 (seed)
13 CNC 4 Chainat 4 (cutting) 30 V1 Vietnam 1 (seed)
14 CNC 5 Chainat 5 (cutting) 31 V2 Vietnam 2 (seed)
15 PHC 1 Phrae 1 (cutting) 32 V3 Vietnam 3 (seed)
16 PHC 2  Phrae 2 (cutting) 33 V4 Vietnam 4 (seed)
17 PHC 3 Phrae 3 (cutting) 34 V5 Vietnam 5 (seed)

Remarks : no 1-19 are nature accessions from Thailand; no 20-24 from India; no 25-29 from

China and no 30-34 from Vietnam

m3laTznioya

Tfufinuauiiiu polymorphic band Tu
U binary data laslvidin1susngzasuay
Aduefiduiu 1 uaznsldysngzeuoy
Aduefidniu 0 dudeyagumie (missing
data) Tiandu 999 (Figure 1) ¥imsAuau
¥MA1 polymorphic information contents
(PICs) (Bostein et al, 1980) 3MNgAT

PIC=1-Zp,

) p, AB anudlunstsngane

woufiduelundaslnawns  wasviau

fuiusnaiugnssndIblusunsy NTSYS-pc
version 2.20e (Rohlf, 1998) laaldan
fuszansmuadnoadmeiugnssuees
Dice (Dice’s similarity coefficient)

S, = 2a/(2a+b+c) (Dice, 1945) Towdi

S, = Ardulszanianuadiuais
NWAUGNIINIEWINADEN i
URY |

a = swouunufidueiiusinglusi
NBMBEN

b = wrunavfdueiivsinglu
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Table 2. Name list of 37 RAPD primers and DNA sequences used in studying genetic

variation of 34 Asian physic nut accessions

Primer name Sequence Primer name Sequence
A-01 CAGGCCCTTC AG-14 CTCTCGGCGA
A-02 TGCCGAGCTG AN-19 ACCACGCCTT
A-03 AGTCAGCCAC AT-07 ACTGCGACCA
A-04 AATCGGGCTG AU-03 ACGAAACGGG
A-05 AGGGGTCTTG AU-14 CACCTCGACC
A-06 GGTCCCTGAC AW-07 AGCCCCCAAG
A-07 GAAACGGGTG Cc-12 TGTCATCCCC
A-08 GTGACGTAGG C-13 AAGCCTCGTC
A-09 GGGTAACGCC D-20 ACCCGGTCAC
A-10 GTGATCGCAG F-09 CCAAGCTTCC
A-11 CAATCGCCGT H-11 CTTCCGCAGT
A-12 TCGGCGATAG H-12 ACGCGCATGT
A-13 CAGCACCCAC H-13 GACGCCACAC
A-15 TTCCGAACCC H-14 ACCAGGTTGG
A-16 AGCCAGCGAA H-15 AATGGCGCAG
A-17 GACCGCTTGT H-18 GAATCGGCCA
A-18 AGGTGACCGT K-08 GAACACTGGG
A-19 CAAACGTCGG Y-02 CATCGCCGCA
A-20 GTTGCGATCC
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Table 3. Concentration and volume of
reagents and enzymes used in

PCR reaction.

PCR reaction  Final concentration 1X (LLI)

DNA template 20 ng/ll 20
(10 ng/LU)

10 X taq buffer 1X 1.0
with (NH) SO,

25 mM MgCl, 25 mM 1.0

1 mM dNTPs 200 UM 2.0

Primer 04 UM 04

Taq DNA polymerase 1 U/LU 0.2

ddH O - 34

Total volume 10.0

Table 4. PCR condition for amplification

of the PCR products by 37 RAPD

primers
PCR steps Temp (°C) Time (min)
Pre-denature 94 2
Denature 94 1
Annealing 35 1
Extension 72 2
Final extension 72 7
Holding 16 20
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Figure 1. Amplified fragments were classified as present (1), absent (0) and missing data (999).

The above bands were obtained from primer AU-03.
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Table 5. Number of bands and polymor-
phic information contents (PICs)
of 8 RAPD primers polymorphic

among 34 physic nut accessions

Primer Number of bands PICs
A-05 1 0.999
A-08 2 0.998
A-10 1 0.999
A-11 2 0.938
A-17 2 0.996
AU-03 1 0.169
D-20 1 0.999
Y-02 4 0.314
Average 1.75 0.802

\{i999n§iA" cophenetic correlation iy 0.92
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Figure 2. A dendrogram of 34 physic nut accessions created by UPGMA of Dice’s similarity

coefficient using NTSYS-pc version 2.20e
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