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Selection of Suitable Varieties of Camation (Dianthus caryophyllus 1..)
and Optimization of Culture Conditions for Efficient Tissue Culture
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Abstract - As the molecular breeding was progressed, many plant transformation techniques were attained for improving
transformation accuracy and used to produce useful transgenic plants. Day by day, new varieties were developed so new
transformation techniques required for these newly developed varieties. Carnation (Dianthus caryophyllus L.) is a popular
and economically important ornamental plant, all over the world. Keeping this in view, we selected 18 varieties of D.
caryophyllus L. commonly available in the market and did optimization of culture conditions for more efficient tissue
culture and to get higher number of plants via micro-propagation. Four varieties namely Yellowdotcom, Jakarta, Belmonte,
Polartessino etc. were selected for organ culture studies from single cell line. The optimum growth was recorded in the MS
media supplied with sucrose 3%, NAA 1.0 mg/L and TDZ 1.0 mg/L. except Belmonte, in which, BA 1.0 mg/L was found
to be the best combination, in place of TDZ, rest ingredients were same. The most efficient coagulating agent used to obtain
higher number of plant from callus was phytagel 0.3%. The most effective explant for higher shoot formation was stem in
which 80.2% shoot formation was recorded. It also reduced culture periods by 6 days.

Key words - Callus culture, Carnation (Dianthus caryophyllus L.), Micro-propagation, Plant growth regulators, Transgenic crops
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Table 1. Varieties of carnation(Dianthus caryophyllus L.) used for optimization of growth conditions for tissue culture

No. Variety Type No. Variety Type
1 Fugato Standard 10 Blognya Sprey
2 Belmonte ” 11 Chealsy ”

3 Gucci " 12 Derby ”
4 Jakarta Y 13 Detroit ”
5 Memphis ” 14 Dark L tessino ”
6 Cherry tessino Sprey 15 Morony ”
7 Pink tessino " 16 Picapica ”
8 Trendy tessino ” 17 Yellow dotcom ”
9 Barny ” 18 Polar tessino U
Variety
Growth regulator Dark. L Tessino Belmonte Yellow dotcom
£ v
2,4-D
1.0 mg/L
BA
1.0 mg/L

Fig. 1. Growth of different D. caryophyllus L. varieties treated with 2, 4-D and BA after 8 weeks of inoculation.
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0|2 0] X|Z] 9= non—embryogenic callus®| FEEA 0|
s e Al2E =gl of2leol s Bhd auxino]
Hlsto] AEA) Eoh7) vaa] 2ok BA A2l A1
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Table 2. Response of D. caryophyllus L. varieties for the callus formation rate under different combinations of growth
regulators after 8 weeks of inoculation

Growth regulator Varieties
(m g/Lg)u Bel Polar Barn Pink . Dark L. Trendy Mem Yellow Cheals
-monte  Tessino Y Tessino Tessino ressino  -phis  dotcom Yy

BA 05 468 78.4 48.2 28.6 46.0 18.6 32.6 12.8 100 12.6
NAA 0.5 BA 1.0 526 82.6 29.6 28.2 54.2 42.8 40.8 14.6 100 18.4
BA 3.0 68.5 68.4 30.2 16.4 38.6 36.2 21.6 20.8 100 32.6
BA 05 726 84.9 56.2 824 84.6 64.8 62.0 24.6 100 21.8
NAA 1.0 BA 1.0 842 90.6 40.8 70.0 82.8 58.2 584 32.0 100 46.5
BA 3.0 88.6 92.6 22.6 72.4 67.9 76.4 49.0 30.9 100 38.0
BA 05 946 81.2 64.0 68.2 90.6 84.6 84.2 28.2 100 72.6
BA 1.0 926 84.6 72.8 74.2 91.6 82.8 78.6 48.9 100 60.4
BA 3.0 824 90.6 52.6 71.6 87.9 76.0 62.8 524 100 80.6
Kin 0.5 728 24.8 36.4 70.4 48.6 22.6 524 30.6 100 20.6
NAA 0.5 Kin 1.0 645 68.2 18.2 72.8 24.8 42.8 48.0 42.0 100 26.0
Kin 3.0 762 56.8 - 71.2 30.6 38.6 42.9 46.4 100 -
Kin 0.5 460 86.2 48.6 64.8 48.9 64.8 72.4 78.6 100 41.2
Kin 1.0 825 64.9 26.4 76.2 68.7 76.2 68.0 80.2 100 28.6
Kin 3.0 694 78.6 - 76.9 82.4 78.4 80.6 64.5 100 26.0
Kin 0.5 468 62.8 58.2 78.2 91.2 86.5 78.0 80.2 100 242
NAA 3.0 Kin 1.0 52,6 74.6 64.6 61.8 88.6 68.9 64.5 82.1 100 40.6
Kin 3.0 485 82.1 62.8 71.2 90.4 72.6 72.8 75.6 100 -
TDZ 0.5 52.6 92.6 78.6 68.2 824 82.8 894 82.6 100 89.6
NAA 0.5 TDZ 1.0 88.2 94.8 84.2 70.4 92.8 87.8 78.6 78.6 100 90.2
TDZ 3.0 904 96.2 80.6 71.6 91.2 89.6 86.5 84.8 100 82.4
TDZ 0.5 56.8 92.8 74.6 71.8 92.0 86.8 84.9 87.2 100 78.6
NAA 1.0 TDZ 1.0 82.6 100 72.8 80.8 89.8 86.8 84.0 72.8 100 96.6
TDZ 3.0 86.2 94.8 70.2 82.6 92.8 90.4 87.6 80.4 100 86.4
TDZ 0.5 59.0 86.2 62.6 76.6 81.6 88.2 86.8 82.9 100 78.0
NAA 3.0 TDZ 1.0 88.6 98.2 40.4 72.4 84.0 86.8 894 86.8 100 86.0
TDZ 3.0 89.2 90.4 42.8 60.4 79.8 87.2 87.2 82.9 100 82.4
BA 05 564 84.6 60.4 28.6 62.8 48.6 46.5 74.6 100 76.4
24-D 05 BA 1.0 482 78.2 40.8 429 70.6 52.8 42.8 72.8 100 82.6
BA 3.0 60.6 81.6 32.6 64.8 64.2 36.9 54.0 76.2 100 78.2
BA 05  78.6 84.0 40.9 36.9 50.6 42.8 62.8 58.6 100 80.4
24D 1.0 BA 1.0 817 86.2 28.6 62.8 74.6 42.8 40.5 72.4 100 86.5
BA 3.0 79.6 78.9 20.8 58.6 80.8 50.2 43.8 78.6 100 82.6
BA 05 842 74.2 60.4 62.4 79.2 48.6 654 71.0 100 71.6
24-D 30 BA 10 926 68.0 58.2 64.8 48.6 62.4 72.6 54.6 100 584
BA 3.0 784 59.8 36.2 70.6 29.5 28.6 48.8 28.8 100 36.4

NAA
3.0

NAA
1.0

2,4-D Z&A 29| 0.67l/leaf discoll H|3] 1.97] olF & AT AA Vs S7F WA mapHolglen 7Y

, 3
o] FAJ=| o NAA+BAL] 1.67]/leaf discol HI[A%E Al TA 2FA = NAASH TDZ E8o]glct,

2z 3/Jo] 0.97) WktH(Table 2, Fig, 2). FsHH 7ho] AEHE NAARE TDZE] A4 A2 & 3 558 ok
A 22 AR BFEEAE auxinoly cytokinin =5 Ags 9 Az 723 A=E Hlaste] AAskl=t
A Y Hrhe of A typed 838k= Ao] 4l NAA®} TDZE 22} 0.5, 1.0, 8,0 mg/L FE&2 WA}p &
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Fig. 2. Average shoot regeneration rate and no. of regenerated
plantlets of ten D. caryophyllus L. varieties under different
combinations of growth regulators after 8 weeks of inoculation.
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Fig. 3. The comparative shoot regeneration rate and no. of
regenerated plantlets of different D. caryophyllus L. varieties
as treated with NAA 1.0 mg/L and TDZ 1.0 mg/L after 8 weeks
of inoculation.

gslo] A2 g A3} Belmonte, Polar tessino, Jakarta,
Dark L, tessino, Yellow dotcom, Chealsy % 6&%9]
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o

Hir o
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oN

do f

Yellow
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Single Com.bine.:d Single Com.bine.:d
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Fig. 4. Difference in response of D. caryophyllus L.
explant under single and combined growth regulators
treatment, after 8 weeks of inoculation.
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Table 3. Response of culture material of D. caryophyllus L. “Belmonte” in callus formation and organogenesis after 8 weeks

of inoculation

Callus formation Organogenesis
Culture material ~ Formation Embryogen%c Fresh weight Shoqt No of Days need for shoot
rate(%) Type formation (mgfea) formation formed .shoot formation(Days)
rate(%) rate(%) (ea/Disc)
Leaf 242 12.6 160 12.6 12 48
Petiole 68.2 43.0 215 64.2 2.0 42
Stem 86.4 825 268 92.8 2.8 42

% MS medium was containing 3% sucrose, 1.0 mg/L NAA, 1.0 mg/L TDZ and agar 1.0%

Black : Stem, Blue : Leaf, Green : Petiole

Yellow Polar
dotcom tessino

Belmonte Jakarta

Fig. 5. Response of culture material of D. caryophyllus L.
with NAA 1.0 mg/L and TDZ 1.0 mg/L after 8 weeks of
inoculation.
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"} 3] Al E—r"ﬂ/ﬂ Wiﬂﬁ O 80% oFe] A
A "RA =glo] 9lgo] Fly]
3‘% LS, SH HH XIEEP— MS HH Aol A o] A} A
—gﬁ} =2 o] HojuA| Belmonte 2E 62.4%2] Alx B
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Table 4. The callus and shoot formation rate of D. caryophyllus L. varieties in different culture media after 8 weeks of

inoculation
. Belmonte Jakarta Yellow dotcom Polar tessino
Culture Media
CFR(%) SFR®%) CFR®) SFR(®%) CFR(%) SFR(%) CFR(%) S.F.R(%)
MS 92.8 62.4 92.4 76.2 100 68.0 98.2 78.6
BS5 28.6 12.5 24.8 20.6 52.6 10.8 24.8 12.6
White 68.2 28.6 50.6 30.6 68.0 329 42.6 28.5
LS 82.4 56.4 84.2 68.2 100 489 81.6 58.6
SH 86.8 52.6 88.8 62.4 100 52.6 87.8 64.8

% CF.R. means callus formation rate and S.F.R. means shoot formation rate
% Culture media was containing 3% sucrose, 1.0 mg/L NAA, 1.0 mg/L TDZ and agar 1.0%

Table 5. The culture response of D. caryophyllus L. varieties with different coagulating agents after 8 weeks of inoculation

Coagulating agent(%) Belmonte Jakarta Yellow dotcom Polar tessino
CFR(%) SFR(%) CFR(%) SFR(%) CFR(®%) SFR®) CFR(%) SFR(%)
0.8 92.0 58.6 93.2 74.6 100 66.2 96.5 76.4
Agar 1.0 92.8 62.4 924 76.2 100 68.0 98.2 78.6
1.2 94.2 64.8 92.0 78.0 100 72.0 96.8 78.6
0.2 92.0 61.8 91.6 78.0 100 66.8 97.6 76.8
Phytagel 0.3 94.8 65.2 93.6 81.2 100 74.2 97.0 81.2
0.4 93.2 60.0 914 74.4 100 62.8 98.0 73.8
% MS medium was containing 3% sucrose, 1.0 mg/L NAA and 1.0 mg/L TDZ
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Table 6. Effect of different carbon source on organogenesis from stem culture of different D. caryophyllus L. varieties

supplied with NAA 1.0 mg/L and TDZ 1.0 mg/L

Carbon source(%) Belmonte Jakarta Yellow dotcom Polar tessino
CFR(%) SFR(®%) CFR(®) SFR(%) CFR(%) SFR(%) CFR(®%) SFR®%)
Non-carbon source - - 6.2 - 4.8 - - -
1.5 86.4 42.6 90.2 48.4 100 46.6 62.8 41.6
Sucrose 3.0 92.8 70.4 924 82.6 100 76.2 98.2 80.2
6.0 82.6 62.4 89.6 76.2 100 68.0 86.0 78.6
1.5 76.4 25.8 62.4 284 100 304 72.6 28.7
Fructose 3.0 80.6 40.6 78.2 42.6 100 48.6 86.4 60.4
6.0 62.8 24.2 50.6 32.6 100 42.6 68.4 42.6
1.5 42.6 16.4 20.8 18.2 74.2 - 32.6 -
Lactose 3.0 48.4 28.2 42.6 32.6 82.6 - 52.0 -
6.0 26.5 - 21.6 60.8 - 24.8 -
% MS medium was containing 1.0 mg/L NAA, 1.0 mg/L TDZ and agar 1.0%
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