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Virus-free Seedling Production of Bhut Jolokia Chilli Using
Tissue Culture Techniques

Y78 m1A1" uaz 18U AANAINA”

Anchalee Takham” and Kaewalin Kunasakdakul”

Abstract: Mosaic, dwarfing, ring spot, leaf curling and necrosis were indicated as the symptoms of viral
diseases found in Bhut jolokia chilli grown at Pangda Station, Royal Project Foundation. Various techniques were
applied to diagnose the majority mosaic symptom. The positive results of virus transmission by shoot grafting of
infected plants on healthy stock plants were observed. For microscopic symptom observation; the micrographs
of crystalline inclusion, cylindrical inclusion and amorphous inclusion in the infected plant were detected after
the epidermis and vascular leaf cells were stained with Azure Il, orange green, toluidine blue and acridine
orange. A total of 601 lateral and shoot buds of the virus infected Bhut jolokia chilli plant were surface sterilized
and cultured in vitro on MS medium. After 3 - 6 months, the mosaic symptom plantlets even in the second
generative propagations were randomly diagnosed for a particular virus infection. However, thermotherapy and
meristem tip culture for virus eradication procedures were conducted under two treatments of 35 +1 °C and
38 1 °C using 40 infected plantlets per treatment. Total of 13 and 8 survived plantlets were obtained from
35 +1°C continuously treated conditions for 4 and 8 weeks respectively. The meristems of these survived
plantlets were excised in 0.5 mm in size, then cultured in MS medium supplemented with 0.04 ppm 6f BAP and
0.1 ppm of GA,. Three pieces of the meristem were successfully regenerated to complete plantlets while 13
pieces were generated to be calli and 5 pieces were necrosis deaths. The survived plantlets were grown and
subcultured on MS medium. Viral symptoms on the plantlets grown in vitro were not found during the long term
periog of cultures. Diseased free plantlets were propagated on MS medium containing 10 ppm of BAP and 1
ppm of kinetin which produced 4.5 shoots péer-axillary bud in-one month. The separated shoots were rooted
successfully on'MS medium containing 2 ppm of IAA. Acclimatization was carried out by transferring the bottle
of in vitro plantlets to normal condition in greenhouse for 7 and 14 days with survival percentages at 85 and 90

of transferred plantlets in sterilized compost were observed.

Keywords; Bhut jolokia chilli, viral disease, micropropagation, thermotherapy, meristem-tip culture
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bud necrosis line pattern and malformation chlorotic spot

Figure 1 Various symptoms of viral diseases found on leaves and fruits of Bhut jolokia chilli grown at Pangda

Station, Royal Project Foundation

Figure 2 Successful transmissions of virus diseases from diseased stock to healthy scion (A) and from

diseased scion to healthy stock (B) of Bhut jolokia chilli
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Figure 3 Microscopib observations on viral inclusions in the epidermal and vascular cells .of infected
Bhut jolokia chilli after staining with various dyes.

N = nucleus, Crl = Crystalline inclusion, Cl = Cylindrical inclusion, Al = Amorphous inclusion
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Figure 4 Mosaic symptom of Bhut jolokia chilli plantlet derived from infected shoot bud cultured on MS
medium for 8 weeks. '

Table 1 Percentéges of survival Bhut jolokia chilli plantlets after treated under thermotherapy conditions for 2

periods of time
' Survival percentage (%)" / Treating periods (weeks)

Thermotherapy conditions

4 8
Thermotherapy with in vitro grown .
\ 0(0) 0 (0)
plantlets under 38 £+1 C, 16 h light
Thermotherapy with in vitro grown
65 (13) 40 (8)

plantlets under 35 +1°C, 16 h light

" Calculated from a total of 20 plantlets per treating periods

2 e % 5 iy
Figures in parenthesis are numbers of survival plantlets

Figure 5 Necrosis deaths of treated Bhut jolokia chiﬁplant!ets under thermotherapy conditions at 38 +1°C. for
4 weeks (A) and survival plantlets under the condition at 35 +1°C for 8 weeks (B)
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Table 2 Percentages of plantlets, calli and necrosis death tissues derived from meristem tip cultures of Bhut

jolokia chilli plantlets after treated under thermotherapy conditions at 35 +1 °C.

Condition % of plantlet” % of callus % necrosis death tissues
Thermotherapy of in vitro grown 4 weeks 15.4 (2)” 61.5 (8) 23.1(3)
plantlets under 35 +1 °C,16h light 8 weeks 12.5 (1) 62.5 (5) 25 (2)
Control (untreated thermotherapy) - 30 (B) 50 (10) 20 (4).

" Calculated from the number of survival planﬂets in each period of time per treatment

Figures in parenthesis are numbers of plantlets, calli and necrosis death tissues

Figure 6 Healthy shoot (A), callus (B) and necrosis dead tissue (C) were observed after the Bhut jolokia chilli

meristems were excised from the 35 +1 °C of thermotherapy treated plantlets and cultured on MS
medium supplemented with 0.04 ppm BAP and 0.1 ppm GA, for 2 weeks, 4 weeks and 1 weék
respectively. Viral disease free plan_tlets derived from (A) after culture on MS medium for.4 months
(D) compared to the systemic mosaic symptom of the untreated control (E)
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* Table 3 Effects of plant growth regulators supplemented in MS medium for multiple shoot bud induction of in

vitro grown Bhut jolokia chilli after the axillary buds were cultured for 4 weeks.

Media BAP (ppm)

Kinetin (ppm)

IAA (ppm) Shoot number

A - 2

1

I @ m m O O w
NN N
!

L2 BENNG B & N 6]
-

z 2 X <«
N
o
'

0] 10 =

Control - " -

'
(&)}

- 1.00¢"
= 1.00¢c
= 1.75 bc
1 1.00¢c
5 1.00¢c
o 1.75 bc
. 1.00c
- 4.25a
1 1.00c
5 1.00¢c
- 1.00c
= 2.00 be
- 450a
1 2.25b
5 1.00¢
2 1.00¢

LSD (0.01)
%CV.

1.1614
36.97:

"Means followed by the same letters were not significantly different at p= 0.01 by the least Significant Difference (LSD).
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Figure 7 Healthy multiple shoots of Bhut jolokia chilli plantlets induced on MS medium supplemented with 10

ppm BAP and 1 ppm kinetin for 4 weeks.
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Table 4 Percentages of rooting and root intensity of Bhut jolokia chilli plantlets after cultured on MS medium

supplemented with various concentrations of auxins for 4 weeks.

Media IAA (ppm) IBA (ppm) NAA (ppm) Rodt intensity ‘Rooting (%')
MS (Control) - - - - Q.O
MS + IAA 0.5 ppm 05 - = 1 50.0
MS + IAA 1 ppm 1 - - 1 66.7
MS + IAA 2 ppm 2 A . 2 100.0
MS:+ IBA 0.5 ppm - 0.5 - 2 83.3
MS + IBA 1 ppm . 1 - 4 100.0
MS + IBA 2 ppm - 2 - 4 100.0
MS + NAA 0.5 ppm = - 0.5 3 100.0
MS + NAA 1 ppm - - 1 2. 100.0
MS + NAA 2 ppm - - 2 2 75.0

level 2

level 1

level 4

Figure 8 Levels of root intensities of Bhut jolokia chilli pIantIéts cultured on MS medium supplemented with

various concentrations of auxins for 4 weeks.
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