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Efficient Callus Induction and Plant Regeneration of
Guineagrass (Panicum maximum Jacq.)
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ABSTRACT

DIO:10.5333/KGFS.2010.30.4.283

Guineagrass (Panicum maximum Jacq.) is an important warm-season forage grass as well as biomass
crop. It has both sexual and asexual mode of reproduction (apomictic) depending on cultivar. We developed
efficient plant regeneration system for an apomictic (cv. Natsukaze) and a non-apomictic (Noh-PL1)
guineagrass by optimizing the level of L-proline in the callus induction and that of AgNO; in plant
regeneration medium. Among the L-proline concentrations tested, the best callus induction was achieved by
using 2g/L L-proline in both the genotypes. Immature embryos proved to be the best explant source for

tissue culture of guineagrass.
regeneration medium supplemented with 2 mg/L AgNOs;.

tissue culture and genetic improvement of guineagrass.
(Key words : L-proline, AgNO;, Immature embryo, Guineagrass, Shoot regeneration)

1. A = Mochizuki, 1983).
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Fig. 1. Embryo sac development in sexual
and apomictic guineagrass genotypes.
(A) Apomictic guineagrass Natsukaze
plant, (B) eight-nucleate sexual embryo

sac formation in Noh-PL1, (C) 4-
nucleate-stage apomictic embryo sac
of Natsukaze. a: antipodal cells, e:
egg cell, p: polar nuclei, s: synergid
cells. Bar =50um.
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Table 1. Effect of explants on callus induction and plant regeneration in guineagrass

Callus induction Shoot regeneration

Cultivars Explant type frequency (%) frequency (%)

Natsukaze Mature seed 22.2 0.0
Immature embryo 95.8 534+2.1

Noh-PL1 Mature seed 0.3 0.0
Immature embryo 83.3 34.0+£4.7

Mature seed and immature embryo were cultured on MS medium containing 4mg/L 2,4-D, 30 g/L sucrose, and
0.3 % Gelrite for callus induction. Calli derived from mature seed and immature embryo were cultured on MS
medium containing 1 mg/L TDZ, 30 g/L maltose, and 0.4% gelrite for 4 weeks for shoot regeneration. Data
shown are the average + standard error from three independent experiments.
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Fig. 2. Effect of L-proline on callus induction
from mature seed of guineagrass
cultivar Natsukaze. The seeds were
cultured on MS medium containing
30 g/L of sucrose, 4 mg/L of 2,4-D,
0.3% gelrite and L-proline of different
concentration for 4 weeks. Range
bars represent the standard errors of
three replications.
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Table 2. Shoot regeneration ability of diff-
erent immature  embryo-derived
callus of guineagrass

Shoot No. of
Cultivar (strain) regeneration shoot per
frequency (%) callus
Natsukaze 1 75.68 7.05+0.96
2 53.85 5.44 +£0.87
3 21.62 3.00 +£0.58
4 45.83 6.11 £1.21
5 72.00 6.35+£1.92
Noh-PL1 1 41.66 4.19+0.19
2 28.57 4.11+0.74

Immature embryo-derived calli were cultured on MS
medium containing 1 mg/L TDZ, 30 g/L maltose and
0.4% gelrite for 4 weeks.
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Fig. 3. Effect of AgNOs on shoot regene-
ration from callus derived from imm-
ature embryo of guineagrass. The
calli were cultured on MS medium
containing 30 g/L of maltose, 1 mg/L
of TDZ, 0.4% gelrite and AgNO; of
different concentration for 8 weeks.
Range bars represent the standard
errors of three replications.

5 1987, Vain % 1989). AgNO;= 2= A%
T dbdol] #odl= T 2EQ1 ethylene®] A%
e Qm]tﬂoz%ﬁ Azxel 238 FW8hs &
g 7L lem, E AYE g3 7
2} *‘“ﬂl Aol = &HA 9l o]
Ak ey aERC] AgNOs7F A P
ol += H|AAZQ albino A1Z%7} #WEF
, ©]Z& ofutiz ethylene] JJrE‘r?_ A7}
Hj %k A E 2] Hlxé Aol #3315 doHe 7Me
HO] dede FS5Hch wEba] AR} HHZl
of H7tE= AgNOs9| F%E+= 2mg/Le] A%

Fig. 4. Callus formation and Plant regeneration in guineagrass cv. Natsukaze.
(B) Callus derived from
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