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Use of EMS to Induce Mutation in Dendrobium

friedericksianum Rchb.f.

Asqyan dseu” uas aniled ingzln”

Sirinya Muangsorn" and Sompong Te-chato”

Abstract: The study of optimum condition for EMS (ethylmethanesulphonate) to induced mutation in Dendrobium
friedericksianum Rehb.f. was carried out using PLBs (protocorm-like bodies). PLBs were immersed in EMS at
concentration of 0, 0.25, 0.5, 0.75 and 1% for 60 and 90 min then cultured on phytohormone-free MS medium
for 14 days. The results revealed that EMS at concentration of 0.8% for 90 min decreased the survival rate of to
50% (LD,,) PLBs. After culturing survival PLBs for further 2 months the highest shoot formation at 15% was
obtained from non treated PLBs while EMS at concentration of 0.75 and 1% for 90 min gave the lowest shoot
formation at equal percentage (2%). In case of number of shoot/explant, EMS at concentration of 1% for 90 min
gave the highest results (12 shoots/explant). Morphological observation revealed that EMS at concentration
1% for 60 min gave 10% albino plants and 1% EMS for 90 min gave three characteristics of chimera, sectorial,
mericlinal and periclinal at frequency of 5, 15 and 11%, respectively. Chimeral leaves consisted of two colors,

yellow and white. Isozyme markers could be assessed among the treatments with or without EMS.

Keywords: Dendrobium friedericksianum Rchb.f., mutation, isozyme, esterase, EMS
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Table 1 Survival rate of PLBs of Dendrobium friedericksianum Rchb.f. after treating with various

concentration of EMS.

EMS (%) Survival rate (%)"

60 min 90 min
0.0 100a 100a
0.25 90ab 85ab
0.50 80ab 70abc
0.75 65ab 60bc

1.00 55b 32c

F-test * >
C.V. (%) 21.20 23.80

"Means within column not sharing letters in common are significantly different by DMRT
*Significant difference at (P <0.05)

**Significant difference at (P <0.01)

110 -
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30 4 \
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0 ‘ T T s
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Concentration of EMS (%)

Survival rate (%)

Figure 1 Survival percentage of PLBs of Dendrobium friedericksianum Rchb.f. after

treating with EMS for 90 min and culture for 14 days.
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Figure 2 Morphological characteristics of PLBs of Dendrobium friedericksianum Rchb.f.
(A) PLBs formation without EMS (control) (B) PLBs formation after treating
with 1% EMS for 90 min and cultured for 2 months (C) Multiple shoots
formation from PLBs after treating with 1% EMS for 90 min and cultured for

3 months. (bar = 1 cm)

Table 2 Percentage of multiple shoots and number of shoots per explant of PLBs of Dendrobium

friedericksianum Rchb.f. after treating with EMS and culture for 2 months.

EMS (%) Multiple shoots (%) Number of shoots/explant
60 min 90 min 60 min 90 min
0.00 15.00 15.00 7.25 7.25
0.25 12.00 8.00 3.00 8.66
0.50 7.00 4.00 4.28 10.50
0.75 5.00 2.00 7.50 7.00
1.00 3.00 2.00 7.33 12.00
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Table 3 Effect of EMS on variation of morphological characteristics of Dendrobium friedericksianum

Rchb.f.

Generation Chimera/Mutant Chimera color Percentage
M1R1 - - -
M1R2 albino* white 10.0

sectorial** yellow, white 5.0
mericlinal ** yellow, white 15.0
periclinal** 11.0

* PLBs treated with 1% EMS for 60 min

** PLBs treated with 1% EMS for 90 min

Figure 3 Leaf chimeral characteristics obtained form treating with 1% EMS for 90 min
after culture for 3 months.
(A) sectorial, (B) mericlinal, (C) periclinal and treating with 1% EMS for 60

min, (D) albino. (bar = 1 cm)
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Table 4 Growth of Dendrobium friedericksianum Rchb.f. after treating with EMS for 2 months.

EMS (%) Stem length (cm) Leave area (cm2)

60 min" 90 min 60 min 90 min
0.00 1.38a 1.38a 0.584a 0.584a
0.25 1.19a 0.98ab 0.519a 0.414b
0.50 0.78a 0.86abc 0.322a 0.290bc
0.75 0.51b 0.68bc 0.485a 0.176cd
1.00 0.44b 0.36¢ 0.151a 0.110d

F-test * ** Ns **
C.V. (%) 20.10 29.47 68.05 25.95

"Means within column not sharing letters in common are significantly different by DMRT
"Not significant difference

**Significant difference at P < 0.01

Figure 4 Zymogram patterns of PLBs after being treated with EMS, separated by
10% polyacrylamide gel and stained with EST(arrow show band deletion).

(1) control, (2) sectorial, (3) periclinal, (4) mericlinal, (5) albino
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