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Callus induction from leaf explants is a crucial step in coffee tissue culture for rapid and efficient
mass propagation of seedlings. This research aimed to study factors affecting callus induction from
leaves of Robusta coffee (Coffea canephora) cv. Chumphon 2, a popular variety in southern Thailand.
The study examined three sequential experiments to test: (1) the effects of explant origin on sterility
and callus formation; (2) the effects of leaf segment position and culture medium; and (3) the effects
of leaf incisions on callus development. Young leaves from the 2" — 3" pairs from the shoot apex were
collected from four sources: farmers' fields in Khlong Hoi Khong district, Songkhla province; experimental
plots; a ereenhouse and a controlled environment room at Songkhla Rajabhat University. Each leaf was
divided into three segments (base, middle, and apex), sterilized with 1.2% sodium hypochlorite for 20
minutes, then cultured on NPCM medium (containing 1/2MS modified salts, 0.5 mg Lt 2,4-D, and 1
mg L 2ip) and C medium (containing 1/2MS salts, 0.5 mg L™ 2,4-D, 2 mg L™ 2ip and 1 mg L™ IBA) under
dark conditions for four weeks followed by light conditions for six weeks, combined with leaf incisions
to increase surface area. The results Results showed that leaves from the control environment room
had the highest rates of sterility and callus formation (95 and 90%, respectively). Leaf base segments
cultured on NPCM medium produced the best quality callus in terms of morphological characteristics,
number of initiation sites (5.3 sites per explant), and diameter (3.8 mm). Incisions on both dorsal and

ventral leaf surfaces promoted high-quality callus formation with a compact texture and dark green
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color (100%), suitable for further development into organs or somatic embryos. These findings can be

applied to enhance the production of high-quality callus for commercial propagation of Coffea

canephora cv. Chumphon 2.
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Figure 1 Segment of leaf explants: base, middle and apex (scale bar = 1 cm)
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Figure 2 A surface-sterilized leaf explant of Coffea canephora cv. Chumphon 2 used for callus

induction experiments. Indicated positions; (1) proximal midrib, (2) midrib, (3) basal cut edge,

(4) apical cut edge, and (5) lateral cut edge. (scale bar = 1 cm)
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Table 1 Effect of explant origins on levels of sterilization and callus induction of Coffea canephora

cv. Chumphon 2

Source of Explant

Sterility percentage

Callus induction percentage

Control condition* 95+3a 90+5a
Field at SKRU* 90+4a 80+6ab
Nursery at SKRU* 80+6b 55+7b
Agriculture Area** 15+4c 33+5c
F-value 98.75 76.42
CV (%) 8.32 12.64

*Songkhla Rajabhat university, Muang Songkhla, Songkhla province; ** Khlong Hoi Khong, Songkhla province

Means+SEM within the same column followed by different letters (a, b, c) are significantly different at p<0.05 according to DMRT.
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Table 2 Effects of culture medium and leaf position on callus induction in Coffea canephora

cv. Chumphon 2 after 6 weeks of culture

Number of calli

Callus size (mm)

per explant Proximal- Midrib Basal Apical Lateral cut
midrib cut edge cut edge edge

Medium (A)

c@ 4.9+0.2 2.0+£0.2b 2.0+£0.2b 1.6+0.1b 1.320.1b 1.2+0.1b

NPCM (2) 5.1+0.3 2.9+0.3a 2.8+0.3a 2.1+0.2a 1.6£0.1a 1.6£0.1a
Leaf position (B)
Base (1) 5.1+0.4 2.6+0.2a 3.1+0.3a 2.2+0.2a 1.8+0.1a 1.7£0.1a
Middle (2) 5.0+0.2 1.940.2c 1.940.2c 1.5+0.1c 1.1+0.1c 1.0+0.0c
Apex (3) 4.8+0.2 2.1+0.2b 2.1+0.3b 1.7+0.2b 1.320.1b 1.2+0.1b
Medium x Leaf position (A x B)

1x1 4.9+0.5 2.1+0.2bc 2.6+0.3a 1.920.2 1.8+0.16 1.6+0.1

1x2 5.1+0.1 2.0+0.2bc 2.0+0.3b 1.6+0.2 1.2+0.1 1.1+0.1

1x3 4.6+0.2 1.6+0.1c 1.4+0.1c 1.4+0.1 1.120.1 1.1+0.1

2x1 5.3+0.6 3.2+0.3a 3.8+0.4a 2.5+0.2 1.9+0.2 1.9+0.2

2x2 4.8+0.5 1.7+0.1c 1.7+0.2bc 1.320.1 1.0£0.0 1.0+£0.0

2x3 5.2+0.5 2.6+0.4a 2.6+0.4ab  2.2+03 1.520.2 1.4+0.2
F-value

A 0.8ns 8.8* 4.6* 7.3* 4.3* 7.7*

B 1.7ns 3.7* 5.3* 3.9* 12.5* 8.4

AxB 2.1ns 4.1* 3.5% 2.8ns 1.9ns 1.8ns

CV (%) 18.4 22.2 24.8 19.4 16.8 15.9

Mean values + standard error (SE) within the same column followed by different superscript letters (a, b) indicate significant

differences (p<0.05) according to Duncan's Multiple Range Test; ns = not statistically significant; * = p<0.05.
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Figure 3 Callus formation on Coffea canephora cv. Chomphon 2 leaf explants after six weeks.

Panels show explants cultured on C medium (A-F) or NPCM medium (G-L).

The explants, taken from the base, middle, and apex of the leaf (left to right in each

row), were oriented with either their adaxial side (A-C, G-I) or abaxial side (D-F, J-L)

in contact with the medium. (scale bars = 1 cm)
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Figure 4 Wound effects on callus induction characteristics in Coffea canephora cv. Chomphon 2

after 10 weeks of culture; (a) no wound, (b) adaxial, (c) abaxial and (d) both (scale bar = 1 cm)

Table 3 Effects of leaf wounding on callus induction and development in Coffea canephora

cv. Chumphon 2 after 10 weeks of culture on NPCM medium

Wounding Fresh Number of Callus size (mm)
position weight calli per Proximal Midrib Basal Apical Lateral
() explant midrib cut edge cut edge cut edge
No wound  0.55+0.17b 2.9+0.3b 3.31+0.2 3.0+£0.4 2.3+0.3 2.4+0.3 1.5+0.2b
Adaxial 0.54+0.19b 3.2+0.5b 3.0+0.3 2.8+0.7 2.3+0.25 2.1+0.2 1.4+0.2b
Abaxial 0.60+0.11b 2.5+0.1b 3.4+0.3 3.6+0.4  3.00+0.2 2.6+0.3 1.8+0.2b
Both 0.85+0.21a 4.5+0.4a 3.3+0.4 3.7+0.3 3.00+0.5 2.9+0.4 2.4+0.3a
F-value 6.3* 5.9* 0.3ns 0.9ns 0.58ns 1.2ns 4.4*
CV (%) 37.65 41.9 35.5 38.0 43.9 41.3 41.8

Mean values + standard error (SE) within the same column followed by different superscript letters (a, b) indicate significant

differences (p<0.05) according to Duncan's Multiple Range Test; ns = not statistically significant
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Table 4 Wound effects on callus induction characteristics in Coffea canephora cv. Chomphon 2

after 10 weeks of culture in NPCM

Wound Callus color (%)

Green Brown Dark

Characteristic texture

Compact Callus, spread float on medium

Friable Callus, spread float on medium and explant.
Dark Green and Compact Callus, spread float on
medium, root bud was induced at abaxial leaf explant
Dark Green and Compact Callus, spread float on

medium, root bud was induced at abaxial leaf explant

No wound 58 21 21
Adaxial 60 0 40
Abaxial 93 0 7
Both 100 0 0
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