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Thesis Title A Study on Genetic Diversity of Neck Orange (Citrus reticulata Blanco)
Based on Random Amplified Polymorphic DNA (RAPD)

Author Miss Rossarin Chuaykam

Major Program Plant Science

Academic Year 2019
Abstract

Neck orange has the original planting area in Chana District, Songkhla Province.
However, the planting area has dramatically decreased. The aims of this study are to collect and
assess genetic diversity of neck orange by using fruit morphology and DNA markers. In this study,
ninety-five samples were collected from Songkhla, Trang and Surat Thani provinces. Seventy-four
samples were using for fruit morphological characterization. According to fruit physical
characteristics, fruit weight was in the range of 201-250 g. An average fruit diameter was 7.52 cm.
The high of fruit polar was on average 1.0 cm with ranged from 1.01-1.50 cm Fruit chemical
characteristics including juice content was on an average 35.5 percent. Total soluble solids (TSS),
titratable acidity and the ratio between total soluble solids and titratable acidity (TSS/TA) were
ranged from 8-10 °Brix, 0.31-0.50 percent and 15.1-20.0, respectively. Genetic diversity of ninety-
five samples was analyzed by five RAPD primers including OPA-10, OPA-12, OPA-18, OPB-01,
and OPZ-11. Result from a dendrogram analysis based on RAPD markers, 2 clusters could be
separated with similarity coefficients ranging from 0.48-0.98 with an average of 0.73. Genetic
variability of neck orange progenies from 6 mother plants was investigated by twd RAPD primers
(OPA-18 and OPZ-11. There were 1 to 4 seedlings per seed with an average percentage of
polyembryony was 42.5 percent. Therefore, seed propagation of neck orange may result in genetic

variation. Farmers can propagate by seeds but they have to prove that seedlings are nucellus.
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Fhe total Number of Number of Seed length
Orchards ne.
number of seeds normal seeds abnormal seeds (cm)
| 8+3.14 5+2.75ab 342.01 1.3+0.23ab
2 6+3.75 4+3.12ab 1+1.41 1.3+0.17ab
3 7£3.91 5+3.41ab 2+1.59 1.3+0.28ab
4 8+£2.76 - 542 98ab 3+1.85 1.4+0.18ab
5 4+2.82 1£1.77b 2+2.32 1.2+0.39ab
6 6+7.78 4+4.95ab 2+2.83 0.7+0.92b
15 8+3.71 6+3.31a 242.32 1.4+0.34ab
18 6:+3.54 442.75ab 2£1.61 1.4+0.29ab
19 74+3.69 4+3,78ab 34+2.35 1.3:0.28ab
20 4+3.24 443 .24ab 2+1.50 1.540.22a
F-test ns * ns *
C.V.(%) 24.22 33.21 30.37 17.04

o

wInEmA *= uand1atunadasdeiifodify (p<0.05), ns = TulanuuAnA1IMIEDd

(P20.05)
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#lnimsals (TSS/TA) voaduyns i 10 wlag

Orchards  Juice content  Total Soluble Solids  Titratable acidity
TSS/TA

no, (%) (°Brix) (%)
1 42.88 7.740.64ab 0.520.14ab 17.344.23ab
2 42.29 8.0:+2.20ab 0.4+0.07b 23.144.09ab
3 46.00 8.140.17ab 0.5+0.18ab 16.0+4.56ab
4 3945 9.5+0.91ab 0.5+0.08ab 21.7+5.57ab
5 30.26 10.240.70a 0.5+0.10ab 23.645.95a
6 3945 9.1+0.07ab 0.4+0.18b 26.5+12.29ab
15 26.96 9.5+0.81ab 0.4+0.11b 23.447.63ab
18 27.31 7.5+0.45ab 0.5+0.14ab 17.444.35ab
19 29.10 8.541.17ab 0.6+0.28ab 16.8+8.32ab
20 31.28 6.6+1.74b 0.8+0.22a 11.7+£2.96b

F-test ns * * *
CV (%) 12.04 3.02 20.60 14.55

vnenKe *= uandsnunanaedeihivdde (P<0.05)
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Sequence Amplified Monomerphic Polymorphic Percent
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5 > 3 fragments fragments fragments polymorphism
OPA-10 GTGATCGCAG 10 0 10 100
OPA-12 TCGGCGATAG 13 0 13 100
OPA-18 AGGTGACCGT 5 0 5 100
OPB-01 GTTTCGCTCC 12 1 11 92.31
OPZ-11 CTCAGTCGCA 10 0 10 100

Total 50 1 49
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1 month
Height {cm) Stem diameter {mm) No. of leaves
Samples Na. of seedling

1 2 3 4 1 2 3 4 1 2 3
Al 1 4.0 1.6 2
A2 2 35 3.5 1.3 12 2 2
A3 4 45 25 1.0 1.0 1.6 13 1.0 1.0 3 2 2
Bl 1 2.0 1.0 2
B2 1 5.5 1.6 3
B3 2 4.5 4.5 1.4 1.2 4 2
B4 2 35 30 1.1 11 3 2
BS 3 5.5 4.0 1.5 1.5 1.2 1.2 4 4 13
B6 3 3.0 2.0 1.0 i2 1.0 1.0 4 3 2
Cl 1 3.0 1.5 2
C2 i 35 1.5 2
Cc3 2 40 20 14 09 3 2
C4 2 50 20 1.2 1.0 3 1 0
Cs 3 i.5 1.5 L0 1.0 1.0 1.0 5 5 5
D1 1 4.0 1.4 3
D2 2 2.5 20 1.1 1.4 2 3
D3 3 2.5 20 1.5 1.5 1.0 1.1 3 3 2
El 1 4.5 1.6 3
E2 2 3.0 1.5 1.2 1.1 2 2
E3 2 5.0 2.0 i4 1.1 4 3
F1 L 3.5 1.6 4
F2 1 20 1.1 0
F3 2 40 30 1.2 1.4 3 p

F4 2 5.0 4.0 1.3 1.9 4 4
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2 months
Height (cm) Stem diameter (mm) No. of leaves
Samples No. of seedling

1 2 3 4 1 2 3 4 1 2 3
Al 1 8.5 1.6 6
A2 2 8.5 5.0 1.5 L5 5 6
A3 4 7.0 25 0.0 1.5 1.6 1.3 0.0 1.4 7 3 0
B1 1 5.5 1.2 5
B2 1 1L.5 1.7 7
B3 2 7.0 7.0 1.4 1.5 7 g
B4 2 6.5 4.0 1.7 1.2 7 5
B3 3 100 70 2.0 1.6 1.3 1.2 g 7 6
B6 3 4.0 5.0 4.0 1.2 129 1.3 5 6 6
Cl i 1.5 2.0 6
Cc2 1 7.5 1.8 5
C3 2 5.0 20 1.6 0.9 5 3
c4 2 7.0 2.5 1.6 1.0 6 2 0
Cs 3 2.0 2.0 4.0 1.0 1.0 1.3 5 5 5
Dl 1 1.5 1.5 7
D2 2 5.0 6.0 12 1.7 4 6
D3 3 4.0 40 3.0 1.6 1.1 1.1 7 5 5
El 1 7.5 16 7
E2 2 5.5 25 1.6 1.4 4 4
£3 2 9.5 5.0 1.7 12 7 6
Fli 1 8.5 1.6 8
F2 1 2.5 15 1
F3 2 80 6.0 1.7 1.6 6 )

F4 2 9.5 6.5 1.4 1.9 T 6
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3 months
Height (em) Stem diameter (mm) No. of leaves
Samples Na, of seedling

1 2 3 4 1 2 3 4 1 2 3
Al 1 13.5 2.9 8
A2 2 125 8.0 2.0 18 9 12
Al 4 100 3.0 0.0 0.0 23 13 0.0 00 13 6 0
Bi i 10.0 1.5 8
B2 1 1.5 21 17
B3 2 10.0 9.0 21 138 8 10
B4 2 100 9.0 2.1 1.6 7 7
B3 3 150 120 6.0 2.4 22 1.2 1t to 8
B6 3 8.5 6.5 6.0 2.5 1.9 1.6 9 10 o6
Cl 1 12.0 23 7
C2 i 12.0 1.7 5
C3 2 0.5 3.0 2.5 1.9 10 7
Cc4 2 120 45 2.6 15 iz 8
Cs 3 5.0 6.0 4.0 i1 1.7 1.3 5 8 10
Di 1 11.0 21 10
D2 2 8.0 8.5 1.5 20 g8 9
D3 3 9.0 8.0 6.0 1.7 i4 1.6 9 9 8
El 1 13.5 2.5 10
E2 2 11.0 7.0 20 1.6 4 4
E3 2 i60 80 30 20 12 9
Fi 1 13.0 2.3 15
F2 t 7.5 24 20
F3 2 1.0 12.0 23 2.4 17 10

F4 2 150 1035 2.4 1.9 16 16
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4 months
) Height (cm) Stem diameter (mmy) Ne. of leaves
Samples No. of seedling
1 2 3 i 2 3 1 2 3 4
Al 1 14.0 34 10
A2 2 14.0 125 27 2.8 10 16
A3 4 120 30 0 2.4 1.3 0 14 8 0 0
Bl 1 10,0 2.1 12
B2 1 15.5 37 26
B3 2 1.0 %0 24 23 10 10
B4 2 11.5 100 28 1.8 0 8
BS 3 150 120 6.0 34 28 1.8 12 12 10
Bé 3 9.5 7.5 6.0 2.5 2.1 1.6 14 12 10
C1 1 13.5 29 10
C2 i 15.0 33 10
C3 2 120 4.0 2.6 1.9 6 7
c4 2 150 5.0 3.4 1.3 12 8
C5 3 5.0 6.0 5.0 1.1 1.9 1.8 8 g 10
Dl I 13.5 3.1 16
D2 2 9.0 11.0 2.5 2.7 g8 10
D3 3 i00 85 8.0 21 2.1 1.7 12 10 14
El 1 14,5 34 12
E2 2 13.5 75 35 20 14 10
E3 2 170 9.0 4.1 2.6 2212
¥l 1 14.0 3.7 16
F2 1 10.0 2.4 28
F3 2 1L5 12.0 2.7 24 17 14
F4 2 150 155 3.5 24 15 i3
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S months
Height (e¢m) Stem diameter {(mm) No. of leaves
Samples No, of seedling
1 2 3 4 1 2 3 4 1 2 3

Al 1 16.0 ER Y 18
A2 2 180 165 2.8 3.1 16 24
Al 4 14.5 3.5 0.0 0.0 3.4 1.4 0.0 0.0 22 10 0
Bl 1 11.5 28 12
B2 I 19.0 42 36
B3 2 140 120 2.7 2.6 18 14
B4 2 13.0 100 2.8 20 12 10
BS 3 17.0 140 65 34 2.9 2.0 22 18 10
Bé6 3 10.0 9.0 6.0 2.8 31 1.7 18 16 i0
Cl 1 14.0 36 12
c2 i [5.5 1.6 14
C3 2 130 50 31 1.9 14 E
Cc4 2 160 9.0 3.9 21 18 10
Cs 3 55 6.5 5.0 1.4 2.5 1.9 10 12 12
Di 1 16.0 33 26
D2 2 10.0 130 2.6 2.7 14 14
D3 3 110 105 8.0 2.1 2.1 2.0 12 12 14
El 1 15.0 36 18
E2 2 160 9.0 4.0 2.8 22 12
E3 2 18.0 9.0 4.1 26 28 14
Fl f 14.0 4.2 22
F2 1 11.0 29 30
F3 2 185 155 3.0 3.5 20 18
F4 2 200 175 3.8 33 26 20
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