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Abstract The purpose of this study was to investigate the
suitable parts for callus induction and optimal concentrations
of growth regulators contained in the medium affecting
shoot and rooting for the in vitro mass production of
Haworthia maughanii. To determine suitable parts of the
plant for callus induction, the leaves, flower bloom and
flower stalks were cultured in MS medium at different
concentrations of 0 ~2 mgL" NAA and 0 ~2 mgL™' TDZ,
respectively. All of the parts showed 100% callus formation
rate at NAA 1 mgL"' and TDZ 1 mgL™" treatment, NAA 2
mgL" and TDZ 2 mgL™" treatment and NAA 1 to 2 mgL”,
respectively. While the rate of callus formation was high in
all parts, the leaves were the most efficient to obtain most
culture parts. NAA 0.1 mg L' and BA 0.1 mg L™ treatments
were the most effective in shoot formation with 22.0 shoots.
In addition, multiple shoot propagation showed 16.3 shoots,
the highest, with NAA 0.1 mg L' and BA 0.1 mg L
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treatments. These results led us to speculate that the
optimization of culture conditions was responsible for the
mass propagation for in vitro cultures of Haworthia maughanii.
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Table 1 Effect of growth regulators on callus formation from in vitro different plant part(leaf , flower bloom, flower stalks) of

Haworthia maughani

Growth regulators (mg-L™)

Callus formation of plant parts

NAA TDZ Leaf segment Flower bloom Flower stalks
Percentage degree? Percentage degree Percentage degree
0 0 37.1d ++ 58.3e ++ 0Oc +
0 1 59.0b ++ 59.7¢ 8.3bc +
0 2 37.1d + 50.0f 37.5b +
1 0 14.8f ++ 80.6¢ ++ 100a ++
1 1 100a ++ 72.2d ++ 100a ++
1 2 100a ++ 83.3b ++ 100a ++
2 0 19.5¢ ++ 100a ++ 100a +++
2 1 58.0b + 83.3b ++ 100a ++
2 2 42.4c + 100a +++ 100a ++

*Cultured on MS medium containing various plant growth regulators for 16 weeks.

°+ : poor, ++: moderate and +++: good.

“Mean separation within columns by Duncan’s multi range test (P=0.05)

i)

Fig. 1 Effect of plant growth regulators on callus induction
from leaves of Haworthia maughanii. (A) Explants were cultured
on MS medium supplemented without growth regulators; (B) with
1 mgL" TDZ; (C) 2 mgL"' TDZ; (D) 1 mgL"' NAA (E) 1 mgL"
NAA and 1 mgL" TDZ; (F) 1 mgL"' NAA and 2 mgL' TDZ;
(G) 2 mgL"' NAA; (H) 2 mgL"' NAA and 1 mgL' TDZ; (I)
2 mgL" NAA and 2 mgL' TDZ; respectively, in vitro culture
for 16 weeks

s
31 31 tH(Fig. 3).
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Fig. 2 Effect of plant growth regulators on callus induction from
flower blooms of Haworthia maughanii. (A) Explants were cultured
on MS medium supplemented without growth regulators; (B) with
1 mgL"' TDZ; (C) 2 mgL" TDZ; (D) 1 mgL"' NAA (E) 1 mgL’
NAA and 1 mgL" TDZ; (F) 1 mgL"' NAA and 2 mgL' TDZ;
(G) 2 mgL"' NAA; (H) 2 mgL"' NAA and ImgL" TDZ; (I) 2 mgL’!
NAA and 2 mgL"' TDZ; respectively, in vitro culture for 16
weeks
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Fig. 3 Effect of plant growth regulators on callus induction
from flower stalks of Haworthia maughanii. (A) Explants were
cultured on MS medium supplemented without growth regulators;
(B) with 1 mgL' TDZ; (C) with 2 mgL"' TDZ; (D) with 1
mgL" NAA (E) with 1 mgL" NAA and 1 mgL"' TDZ; (F) with
1 mgL" NAA and 2 mgL" TDZ; (G) with 2 mgL"' NAA; (H)
with 2 mgL"' NAA and 1 mgL" TDZ; (I) with 2 mgL"' NAA
and 2 mgL" TDZ; respectively, in vitro culture for 16 weeks
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Table 2 Effect of plant growth regulators on shoot formation from callus of Haworthia maughanii

Growth regulators (mgL™)

NAA BA Calll'ls . Number of shoots Shoot length
formation /callus (cm)
0 0 + 4.1d 0.6d
0 0.5 ++ of Oe
0 1 + of Oe
0 1.5 ++ of Oe
0 3 + of Oe
0.01 0 -+ 6.2b 0.6d
0.01 0.5 ++ of Oe
0.01 1 ++ of Oe
0.01 1.5 ++ of Oe
0.01 3 + of Oe
0.1 0 -+ 22.0a 0.8¢
0.1 0.5 -+ 5.3¢ 0.9b
0.1 1 ++ of Oe
0.1 1.5 ++ of Oe
0.1 3 + 3.1e 1.2a
0.2 0 ++ of Oe
0.2 0.5 ++ of Oe
0.2 1 ++ of Oe
0.2 1.5 ++ of Oe
0.2 3 + of Oe

*Cultured on MS medium containing various plant growth regulators for 16 weeks.

°+ : poor, ++: moderate and +++: good.

“Mean separation within columns by Duncan’s multi range test (P=0.05).
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Table 3 Effects of plant growth regulators on multiple shoot formation and rooting formation from explant of Haworthia maughanii

Growth regulators (mgL™)

Number of multiple Root

NAA BA for?llllgt(i):)nb shoots Shocz‘;r:;ngth Formation

(per explant) rate (%)
0 0 + 1.3d 2.1c 100a
0 0.1 +++ 4.3b 2.3b 100a
0 1 + Oe 0d Ob
0 2 + Oe 0d Ob
0 4 + Oe 0d Ob
0.1 0 ++ 2.0c 2.4a 100a
0.1 0.1 +++ 16.3a 2.5a 100a
0.1 1 + Oe 0d Ob
0.1 2 + Oe od Ob
0.1 4 + Oe od Ob
1 0 + Oe 0d 100a
1 0.1 + Oe od 100a
1 1 + Oe od O0b
1 2 + Oe od 0b
1 4 + Oe od Ob

*Cultured on MS medium containing various plant growth regulators for 16 weeks.
°+ : poor, ++: moderate and +++: good.
“Mean separation within columns by Duncan’s multi range test (P=0.05).
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