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Embryo of Pink Lotus and White Lotus (Nelumbo Nucifera Gaertn.) tissue culture and
determination of seedling sensitivity to gamma rays
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Abstract

Nelumbo Nucifera Gaertn. is a colorful water plant which has economic value and if mutates into a new species
it's price will increase . This research aims to 1) culture tissues from embryos of Pink Lotus and White Lotus and
2) determine the sensitivity of their seedlings from tissue culture to gamma rays. Seeds of both Lotus varieties were
sterilized with the sintering method. Then, their embryos were separated based on the standard color template RAL
into 4 shades including Fern green, Yellow green, May green, and Leaf green. After culturing the embryos on MS agar
for 8 weeks, the growth of seedlings was measured. The results showed no statistical significance of the petiole length
and root number of the seedlings obtained from each shade of embryos. All seedlings had only 1 shoot/plant, therefore
3 mg/L BA broth was added onto MS agar. After further culturing for 8 weeks, the shoot numbers were increased in

all plants. Then, the seedlings of both Lotus varieties were treated with different dosages of gamma rays at 0, 20, 30,
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and 40 Gy. The treated seedlings were cultured on MS agar for 4 weeks and their survival rate was determined. The

probit curve analysis revealed that the LD50 of Pink Lotus and White Lotus were 36.99 and 35.34 Gy, respectively.

Keywords: Pink Lotus, White Lotus, embryo, gamma rays and LD50
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Figure 1 The standard color template RAL (German
Reichs-Ausschuf far Lieferbedingungen
and Gatesicherung)
Source: https://psscolorguide.com
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Petiole length, root number, and shoot number of Pink Lotus and White Lotus seedlings obtained from

tissue culture of 4 embryo shades on MS agar for 8 weeks.

Pink Lotus

Write Lotus

embryo shades petiole length No. of root/plant

No. of shoot/plant

petiole length No. of root/plant  No. of shoot/plant

Fern green 15.28 +1.77° 7.71+3.12° 1.00 + 0.00* 15.47 + 1.83° 8.60 + 1.19° 1.00 + 0.00"
Yellow green 15.97 + 2.00° 7.43 +2.63° 1.00 + 0.00* 16.35 + 0.70° 8.42 + 1.92° 1.00 + 0.00"
May green 16.18 + 2.15° 7.94 + 3.43° 1.00 + 0.00* 16.45 + 0.68" 8.67 +2.02° 1.00 + 0.00°
Leaf green 15.58 + 1.66° 7.35 + 3.14° 1.00 + 0.00* 15.95 + 0.50° 8.25 + 1.83° 1.00 + 0.00°
Total 15.73 £ 1.93° 7.60 = 3.07° 1.00 = 0.00° 16.02 = 1.17° 8.71 = 1.81° 1.00 = 0.00°

* Data was analyzed by using one-way ANOVA and determined the differences among means withScheffe’s test.

* values are meanz SD (n=5) same letters within a coluum indicate 0.05 level.

Figure 2 Seedlings of Pink Lotus (A, B, C, D) and White Lotus (E, F, G, H) obtained from 4 embryo shades, including Fern
green (A,E), Yellow green (B, F), May green (C, G) and Leaf green (D, H) cultures on MS agar for 8 weeks.

Table 2

Shoot number of Pink Lotus and White Lotus seedlings obtained from tissue culture of 4 embryo shades

on MS agar and 3 mg/L BA broth for further 8 weeks.

Pink Lotus

Write Lotus

embryo shades No. of seedlings

No. of shoot/plant

No. of seedlings No. of shoot/plant

Fern green 24 4.46 £ 1.74° 13 2.85 + 1.63°
Yellow green 25 3.88 + 1.99° 9 2.22 + 1.48°
May green 28 421, £1.73° 12 2.75 + 1.42°
Leaf green 23 4.09 + 1.38% 9 2.67 + 1.80°
Total 100 416 x1.72° 43 2.65. = 1.54°

* Data was analyzed by using one-way ANOVA and determined the differences among means withScheffe’s test.

* values are meanz SD (n=5) same letters within a coluum indicate 0.05 level.
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Figure 3 Increasing shoots of Pink Lotus (A, B, C, D) and White Lotus (E, F, G, H) seedlings obtained from 4 embryo
shades, including Fern green (A,E), Yellow green (B, F), May green (C, G) and Leaf green (D, H)
cultures on MS agar and 3 mg/L BA broth for further 8 weeks.

Table 3  Gamma ray dosages, irradiation period, total treated seedlings, survival and dead seedling numbers after

gamma ray treatment of Pink Lotus and White Lotus.

Pink Lotus White Lotus
Rediation dose Time ( q)
Ime (secon
(Gy) Total No. Of Survival  No. Of Dead Total No. Of Survival  No. Of Dead
0 0 20 20 0 3 3 0
20 27 40 40 0 20 20 0
30 41 20 17 3 10 4
40 55 20 7 13 10 6
60
= 47.55
c 50
=
c 40
=
c
°c
30
e
<
(o
2 20
==
=
[\
2 10
=
=
ar 0
“

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
aNnuaztdupaInITany

Figure 4 The probit curve analysis of Pink Lotus.
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Figure 5 The probit curve analysis of White Lotus.
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