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GENETIC DISCRIMINATION OF

EUCALYPTUS CAMALDULENSIS DEHNH.
BY DNA FINGERPRINTING
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ABSTRACT

Genetic discrimination of Eucalyptus camaldulensis Dehnh. was carried out by using random
amplified polymorphic DNA (RAPD) fingerprint. There were 38 samples composed of clone S10,
clone T5, 14 selfing progenies and 22 outcrossing progenies of both clones. The objectives of this
study were to develope technique for genetic discrimination of E. camaldulensis, to discriminate DNA
fingerprint among samples and to analyse their genetic relationship using the NTSYS - PC computer
program version 1.8. It was found that the modified method of Agrawal es al. (1992) could be
efficiently used for DNA extraction of E. camaldulensis. The total of 82 decamer primers were
screened and 10 of them were found to give clear reproducible result. 51 bands were observed, only 6
primers showed polymorphism among samples and 5 primers could be used for genetic linkage map
and marker assisted selection (MAS). The segregation of homozygous and heterozygous were
undergoing to Mendel's Law. The genetic similarity of all studied samples were greater than 90
percent. DNA fingerprinting data revealed clear separation and could be divided into two groups. Both
of them were significantly different in some specific bands of DNAs.
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Diagram shows parents and pedigree of Eucalyptus camaldulensis Dehnh.
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Table 1. Primers and basepair length of RAPD generated markers

0.54
1.45
0.94
1.60
1.09
3.90
.19
1.00

Marker size (Kb)

0.67
1.60
1.10
2.00
1.55

.50
1.27

0.79 092 1.07 1.50 1.60

1.30 140 1.50

1.60

2.00
1.60

Primer Sequencing —
OPAAI 5" AGACGGCTCC 3 0.80 1.00 1.10 1.40 1.70
OPAA4 5" AGGACTGCTC 3° 0.43 0.50
OPAA9 3T GGGTAACGCC 3™ 0.70 0.89
OPAAIO0 5" TGGTCGGGTG 3™ 0.56 0.81
OPAALI 5 ACCCGACCTG 3° 051 0.57
OPAALT 5" GAGCCCGACT 3° 047 0.74
OPAB2 5" GGAAACCCCT 3 2.00 2.63
OPAB6 5'GTGGCTTGGA 3° 0.75 0.90
OPAB14 3 AAGTGCGACC 3 066 0.79
OPAC2 5" GTCGTCGTCT 3° .40 1.60

Figure 2. RAPD fragment patterns of Eucalyptus camaldulensis produced by primer
PCR
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OPAA17, showed in an ethidium bromide stained agarose gel of
product from E. camaldulensis parent clone S10, lane 8; parent clone T5, lane
16; selfing progeny of clone S10, lanes 1 - 7; selfing progeny of clone TS5, lane
9 - 15; outcrossing progeny between two clones, lanes 17 — 38. Arrow indicate
position of polymorphic DNA band
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Table 2. Chi-square analysis for goodness of fit to a 1:1 ratio of segregate DNA
fingerprinting band in Eucalyptus camaldulensis F1 progenies of clone S10

and TS
Primer Size of No.of present  No. of absent  Total Chi-square
DNA(kb) bands bands
OPAA4 0.43 11 11 22 0.045™
OPAA4 0.79 10 12 22 0.045"™
OPAAIL0 1.10 11 11 22 0.045™
OPAAL7 1.55 9 13 22 0.409™
OPAB6 1519 10 12 22 0.045™
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Genetie Distance
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Figure 3. Phylogenetic tree of 38 Eucalyptus camaldulensis samples, composing of S10
clone, T5 clone, selfing progenies of S10 clone (b1, b2, b3, b4, b6, b7 and b10),
selfing progenies of T5 clone (d1, d2, d3, d4, d5, d7 and d8), crossing progenies
between S10 and T5 (c1, ¢2, ¢3, ¢5, ¢6, ¢7, ¢8, c12, ¢15, c16, c18, ¢19, ¢22, ¢23,
24, ¢25, ¢26,c 27, ¢28, ¢29, c49 and c65)
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1.

Figure 4. RAPD bands which differ significantly in frequency between two groups
of Eucalyptus camaldulensis samples (close to clone 510 and clone T5)
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