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ABSTRACT: Robusta coffee is an important commercial crop of Thailand. Currently, tissue culture techniques are
used to propagate Robusta coffee through embryogenesis. However, somatic embryo induction of indigenous
Robusta coffee is still limited. Thus, this study aimed to enhance the proliferation and germination of the somatic
embryos. Initial inoculum of somatic embryos and types of auxin was studied by culturing somatic embryos at
globular stage at 10, 20 and 30 embryos in liquid MS medium supplemented with 2 mg/L BA in combination with
different types of auxin (IBA or 2,4-D) at a concentration of 0.50 mg/L for 6 weeks. The results showed that 30
embryos were cultured in IBA gave the highest number of somatic embryos at torpedo stage at 20.67 embryos. After
that, somatic embryos at torpedo stage were transferred to solid or liquid MS medium supplemented with 2 mg/L
BA without or with 0.50 mg/L GA;. The results showed that liquid medium with 0.50 mg/L GA; gave the best result
in plant regeneration in terms of survival rate at 100%, germination rate at 90%, plant height at 0.59 cm and number
of cotyledon leaves at 1.95 leaves after culture for 4 weeks.
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Table 1 Effects of initial inoculum of somatic embryos and types of auxin on number of globular and

torpedo stage cultured in liquid MS medium supplemented with 2 mg/L BA for 6 weeks.

Initial inoculum Globular Mean Torpedo Mean
(embryos) (A) (embryos/flask) (B) (embryos/flask)
IBA 2,4-D IBA 2,4-D
10 22.00£6.35c  29.67+6.33c  25.83+4.36C  2.00+0.00c  0.00+0.00d  1.00+0.45C
(2.20) (2.96) (2.00) (0.00)
20 31.33+3.84c  70.00£6.81b 50.67+9.33B  9.67+0.33b  0.00+0.00d  4.83+2.17B
(1.57) (3.50) (0.45) (0.00)
30 62.33+3.18b  87.00£5.51a 74.67+6.21A 20.67+0.33a 0.00+0.00d  10.33+4.62A
(2.08) (2.90) (0.69) (0.00)
Mean 38.56+6.53B  62.22+9.06A 10.78+2.71A  0.00+0.00B
F-test
Initial inoculum (A) ** **
Auxin (B) ** **
AxB * x*
CV. (%) 18.93 6.19

() The number of somatic embryo enrichment times compared with the initial inoculum.

* = significant difference at P<0.05 level according to DMRT.

** = significant difference at P<0.01 level according to DMRT.

Means followed by the same letter within each column are not significantly different according to DMRT.
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Figure 1 Characteristics of somatic embryo of robusta coffee cv. ‘Tha Sae’ cultured in liquid MS medium

supplemented with 2 mg/L BA in combination with 0.50 me/L IBA or 2,4-D for 6 weeks (bar= 0.50

cm).
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oehailduddyda (P<0.01) Auleanfauduuslefinadesuemauds ddlisnsnissoniais 66.10 wWedidud lifiufdusius
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Table 2 Effects of GA; and types of medium on survival rate and germination rate on MS medium with 2 mg/L BA

for 4 weeks.
GA; (mg/L) (A) Survival rate (%) (B) Mean Germination rate (%) (B) Mean
Solid Liquid Solid Liquid
0.00 72.21+4.85 100.00£0.00  86.12+6.58  66.67+6.93 82.20+5.88  74.43+5.35
0.50 80.00+1.91 100.00+0.00  90.00+4.55  65.53+3.99 90.00+0.00  77.77+5.76
Mean 76.10£2.91B  100.00+0.00A 66.10+£3.59B  86.10+3.15A
F-test
GA; (A) ns ns
medium (B) ** **
AXxB ns ns
CV. (%) 5.13 11.30

ns = non-significant difference.
** = significant difference at P<0.01 level according to DMRT.

Means followed by the same letter within each column are not significantly different according to DMRT.
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fuusnangee9iltedfny (Table 3)
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Table 3 Effects of GA; and types of medium on plant height and number of leaf culture on MS medium

with 2 mg/L BA for 4 weeks.

GA; (mg/L) (A) Plant height (cm) (B) Mean No. of cotyledon (leaves) (B) Mean
Solid Liquid Solid Liquid

0.00 0.41+0.00 0.41+0.00 0.41+0.00B 1.18+0.11 1.70+£0.14 1.44+0.14B

0.50 0.51+0.00 0.59+0.08 0.55+0.03A 1.55+0.07 1.95+0.08 1.75+0.10A

Mean 0.47+0.02 0.49+0.05 1.37+0.10B 1.83+0.92A

F-test

GA; (A) > *

medium (B) ns **

AxB ns ns

CV. (%) 13.61 11.40

ns = non-significant difference.
* = significant difference at P<0.05 level according to DMRT.
** = significant difference at P<0.01 level according to DMRT.

Means followed by the same letter within each column are not significantly different according to DMRT.
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Figure 2 Characteristics of plantlet regeneration of Robusta coffee cv. ‘Tha Sae’ cultured on MS medium
with 2 mg/L BA for 4 weeks (bar=0.50 cm).
A : Solid + 0.00 mg/L GA, B : Solid + 0.50 mg/L GA;
C: Liquid + 0.00 mg/L GA, D : Liquid + 0.50 mg/L GA;
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