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Effect of Fruit Ages and Plant Growth Regulators on

Callus Formation of Garcinia
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Abstract : Callus formation from seed segments of three species of Garcinia, mangosteen, Phawa and somkaeg

excised from fruits at 2, 4 and 6 weeks after blooming was investigated. Callus induction was carried out on MS
medium supplemented with various concentrations of BA (benzyladenine) or TDZ (thidiazuron) and 2, 4-D (2, 4-
dichlorophenoxyacetic acid). The results showed that seed of mangosteen at 2 weeks of blooming which provided
percentage of callus formation of 74.9. In the case of somkaeg, callus formation was not obtained in all ages of fruits.
Callus formation on the medium supplemented with 2,4-D in combination with BA or TDZ was not different. Callus
feature obtained from 2,4-D and BA-containing medium was friable while 2,4-D and TDZ-containing medium gave
compact one. Maintenance of mangosteen callus by subculturing to various kinds and concentrations of plant growth
regulators in comparison with 0.5 mg/l BA and 0.5 mg/l TDZ-containing medium revealed that BA and TDZ-containing
medium gave the best proliferation of the calli. Among various ages of mangosteen fruits 4 weeks after blooming gave
the best results in maintenance and proliferation of the calli. For phenolic compound production in culture, BA produced

a large amount of the compound from seed segment at 2 weeks after blooming whereas TDZ gave contrary result.
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Table 1 Effect of fruit ages and cultivars of Garcinia on callus induction.

callus induction precentage

cultivars 2 week 4 week 6 week
mangosteen 96.7 92.7 95.0
phawa 23.2 74.9 50.0
somkaeg 0 0 0
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Table 2 Effect of plant growth regulators and cultivars of Garcinia on callus formation from

young seed or integument at 2 weeks after blooming.

plant growth cultivars

regulators mangosteen phawa somkaeg
0.5DB 100 *18.8 0
0.5D1B 92.3 10.0 0
0.5D2.5B 100 45.5 0
0.5D5B 100 213 0
1D0.5B 93.3 60.0 0
1DB 75 54.5 0
1D2.5B 100 18.2 0
1D5B 100 333 0
2D0.5B 100 545 o
2D1B 100 16.7 0
2D2.5B 100 0.0 0
2D5B 100 0.0 0
3D0.5B 100 0.0 0
3D1B 100 9.09 0
3D2.5B 92.9 0.0 0
3D5B 92.9 0.0 0
average 96.7 232 0

Table 3 Effect of plant growth regulators and cultivars of Garcinia on callus formation from

seed or integument at 4 weeks after blooming.

plant growth cultivars

regulators mangosteen phawa somkaeg
0.5DB 88.9 72.7 0
0.5D1B 100 100 0
0.5D2.5B 90.0 ) 90.9 0
0.5D5B 100, . 58.3 0
1D0.5B 75 100 0
1DB 90 727 0
1D2.5B 100 90.9 0
1D5B 90 90.9 0
2D0.5B 62.5 72.0 1]
2DIB 82.5 87.5 0
2D2.5B 100 833 0
2D5B 100 90.9 0
3D0.5B 100 36.4 0
3DIB 100 66.7 0
3D2.5B 100 385 0
3DSB 100 46.7 0
average 92.7 74.9 0
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Table 4 Effect of plant growth regulators and cultivars of Garcinia on callus formation from

seed or integument at 6 weeks after blooming.

plant growth cultivars

regulators mangosteen phawa somkaeg
0.5DB 100 > 50 0
0.5D1B 90.9 50 0
0.5D2.5B 90 50 0
0.5D5B 100 50 0
1D0.5B 100 50 0
iDB 100 50 0
1D2.5B 88.9 50 0
1D5B 87.5 50 0
2D0.5B 75 50 - 0.
2D1B 100 50 0
2D2.5B 100 50 0
2D5B 87.5 50 0
3D0.5B 100 50 0
3D1B 100 50 0
3p2.5B 100 50 0
3D58B 160 50 0
average 95.0 50 0
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Table 5 Effect of plant growth regulators and ages of fruit on callus formation on MS medium

supplemented with various coencentration of 2, 4-D and BA. -

plant growth 2 week 4 week 6 week
regulators number of % number % number Yo average
exp  callus callus exp  callus callus exp callus  callus
0.5DB 11 11 100 8 88.87 12 12 100 96.3
0.5D1B 13 12 92.31 9 9 100 1t 10 90.91 94.4
0.5D2.5B 12 12 100 10 9 920 10 9 90 93.3
0.5D5B 11 11 100 9 100 10 10 100 100
1D0.5B 15 14 93.33 8 6 75 i1 11 100 89.4
1DB 8 6 15 10 9 90 7 7 100 88.3
1D2.5B 12 12 100 9 9 100 8 88.89 96.3
1DSB 7 7 100 10 9 90 8 7 87.5 92.5
2D0.5B 13 13 100 5 62.5 12 9 75 79.2
2D1B 13 13 160 7 82.5 8 8 100 94.2
2D2.5B 12 12 100 10 10 100 9 9 100 100
2D5B 13 13 100 9 9 100 8 7 875 95.8
3D0.5B ‘ 12 12 100 100 8 8 100 100
3D1B 14 14 100 8 100 7 7 100 100
3D2.5B 14 13 92.9 9 100 7 7 100 97.6
3D5B 14 13 9.9 11 11 100 7 7 100 97.6
average 96.7 92.4 95.0

exp = explant
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Table 6 Effect of plant growth regulators and ages of fruit of mangosteen on callus formation.

plant growth 2 week 4 week 6 week
regulators number of % number % number % average
exp callus callus exp  callus callus exp callus callus
0.5D0.1T 12 11 91.7 8 8 ‘w0 10 9 90 93.9
1D0.01T 12 11 91.7 10 9 90 11 11 100 93.9
1D0.05T 12 11 91.7 10 10 100 11 11 100 97.2
1D0.1T 12 12 100 0 - 8 80 12 12 100 93.3
1D0.5T 12 11 91.7 10 8 80 9 9 100 90.6
2D0.01T 12 12 100 7 6 85.7 10 9 90 91.9
2D0.05T 13 12 92.2 8 8 100 7 7 100 97.4
2D0.1T 12 11 91.7 11 1 100 10 10 100 97.2
2D0.5T 12 12 100 10 10 100 9 Ly - -88.9 96.3
3D0.01T 12 11 91.7 10 10 100 8 7 87.5 © 931
3D0.05T 12 12 100 9 100 11 9 81.8 93.9
3D0.1T 12 12 100 9 100° 12 12 100 100
3D0.5T 12 12 100 10 10 100 10 10 100 100
average 93.8 96.0 96.1

exp = explant
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Table 7 Effect of plant growth regulators and ages of fruit of mangosteen on callus formation.

plant growth 2 week 4 week 6 week
regulators character frequency character  frequency character frequency
0.5DB f ++ f -t fef +t
0.5D1B f ++ f +y fycf
0.5D2.5B f ++ f ++ fef +
0.5D5B ‘ fief ++ fef ++ fief ++
1D0.5B fef ++ fof T f ++
1DB of +H+ f ++ fef ++
1D2.5B fef ++ f,ef - f +H+
1D5B fef +HH ef + f ++
2D0.5B t . fef + e
2D1B f -+ f ++ f ++
2D2.5B f 4+ f ++ f -+
2D5B f 4+ f ++ f ++
3D0.5B f +++ f ++ f ++
3D1B C fef +++ f e t 4+
3D2.5B fef ++ f R f ++
3D5B f ++ f +H+ f ++
f : friable callus +  0-25%
¢ : compact callus +  26-50%
cf : compact + friable callus +He+ o 51-75%

+H+ - 76- 100%
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0.5D0.0IT
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1D0.0IT
1Doos
1DO.IT
1DO.ST
2D0.0IT
2D0.05T
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200.5T
DT
3D0.0ST
o.T
300.5T

concentration (mg/1)
Figure 1 Effect of various concentrations of the two cytokinins, BA (A) and TDZ (B) on phenolic

compound production.
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Table 8 Effect of ages of fruit and plant growth regulators on callus formation.

plant growth 2 week 4 week 6 week
regulators character frequency character frequency character frequency
0.5DB f,ef ++ c,ef ++++ fyef +++
0.5D1B ef +H+ of +++ ef +++
0.5D2.5B f +H+ of +++ f,ef ++
0.5D5SB fef ++ c,fef +++ f ++
1D0.5B e fycf ++ e fyef ++ fief +
1DB f 4+ f.ef ++ fief ++
1D2.58 fyef ++ c,f ++ f ++
1D5B of +++ c,f ++ fief ++
2D0.5B fief +HH+ f + fef ++
2D1B f,ef ++H+ fef ++ cf +++
2D2.5B e, f ++ c,fef -+ ¢,f,cf ++
2D5B fef - fcf e e fef ++
3D0.5B f +H+ e fef ++ f +
3DIB f ++ ¢f +4++ fef -+
3D2.5B f ++ c,ef +++ f +++
3D5B f +H c,ef +++ fcf ++
f': friable callus + 0-25%

c : compact callus ++ 26-50%

cf : compact + friable callus +H+  51-75%

+Hi+  76-100%
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Table 9 Effect of kinds and concentrations of plant growth regulators on multiplication and

maintenance of callus.

2, 4-D BA TDZ 0.5BT 2D1B - 2D0.1T
mg/l 2 wk 4 wk 6 wk 2wk 4 wk 6 wk
0.5 0.5 0.01 18.8 80.0 ‘2875 57.8 62.5 53.3
0.5 1 0.05 56.3 70.0 67.8 59.4 25.0 17.0
0.5 2.5 0.1 43.8 _ 62.5 38.8 44.5 60.0 61.7
0.5 5 0.5 50.0 50.0 45.0 46.4 30.0 42.5
1 0.5 0.01 35.7 73.8 30.0 21.8 41.7 233
1 1 0.05 50.0 25.0 25.0 25.0 12.5 26.2
1 2.5 0.1 12.5 100 20.8 375 59.0 26.7
1 5 0.5 43.83 70.8 125 43.7 25.0 - 30.0
2 0.5 0.01 315 16.7 41.7 17.6 0.0 4.2
2 1 0.05 43.8 354 50.0 40.9 12.5 25.0
2 25 0.1 57.0 345 223 37.5 27.9 18.3
2 5 0.5 22.5 35.0 12.5 43.8 42.5 35.0
3 0.5 0.01 6.25 17.5 0.0 375 30.0 18.8
3 1 0.05 16.7 12.5 0.0 46.9 5.0 17.1
3 2.5 0.1 0.0 175 16.7 219 10.0 55.9
3 5 0.5 0.0 525 10.06 i8.8 54.2 10.9
average 32.0 50.9 30.0 393 27.2 31.9
a d
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