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Study on Induction of Callus Tissue and Suspension Culture of Taro Cells
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(School of Food and Biological Engineering, Hezhou University, Hezhou 542899, China)

Abstract  Objective: To screen out suitable explants for taro callus induction and to explore the conditions for appropri-
ate subculture and suspension culture of taro callus. Methods: Using top buds, axillary buds, young leaves, tubers, and fi-
brous roots of taro as explant materials, this study conducted research on taro callus induction, subculture under different
conditions, adventitious bud and root proliferation, and suspension culture of taro cells under various conditions. Results:
The optimal explant for taro callus induction is the tuber, with axillary buds suitable for adventitious bud and root prolif-
eration studies; subculture under light conditions and NAAO.5 mg/L+6-BA1 mg/L hormone combinations is recommend-

ed; the highest proliferation coefficient for adventitious buds was achieved with the 6-BA1 mg/L+NAAO0.5 mg/L hormone
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combination, reaching 4.67; the highest proliferation coefficient for adventitious roots was observed with the 6-BA 0.5

mg/L+NAA1 mg/L hormone combination, reaching 5.33; the optimal hormone ratio for taro cell suspension culture is

6-BA2 mg/L+2,4-D 1 mg/L, with the optimal sucrose concentration being 40 g/L; a dynamic growth curve for suspended

cells was established, revealing that the optimal subculture cycle for taro cell suspension culture is 16 days; finally, by the

fifth subculture, most cells exhibited spherical shapes, indicating a stable cell line.

Keywords Taro; Callus tissue; Cell culture
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Table 2  Different plant hormones and concentration
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Table 3  Combination of hormones for inducing

combinations adventitious buds and adventitious roots
W3 NAA (mg/L) IBA (mg/L) 6-BA (mg/L) SUSE 6-BA (mg/L) NAA (mg/L)

1 0.3 1.0 1 0.5 0.5
2 0.3 2.0 2 1 0.5
3 0.3 3.0 3 1.5 0.5
4 0.5 1.0 4 0.5 1
5 0.5 2.0 5 1 1
6 0.5 3.0 6 1.5 1
7 0.5 1.0 7 0.5 2
8 1.0 1.0 8 1 2
9 2.0 1.0 9 1.5 2

WSR2 AR 437 4 R 8 R A E AR S

o, F 30 d EHHETSANE FIEA R
KHEESem EARGEAEESR TIES

o B RCERR, PR AR R AT, MR

BCELANER 3, 2898 20 d AEMRESFE, WIS

ARG R ERIGERE C(NERYE
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B AT 70 mL, $EIRELIE DY 100 r-min' A1
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PE TSRS, BHEREE 8. DA
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Bl77, RITUNR 4 RPEERAC b = LM 2 %
BEFERREN, 0 1 d WS A A AR L,
B59F 14 d E WS A H R T AR T FREUEY)
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Table 4 Suspension culture with different plant hormones and concentration combinations

SUSE] 6-BA (mg/L) 2,4-D (mg/L) NAA (mg/L) IBA (mg/L)
1 1.0 0.5

2 1.0 1.0

3 1.0 2.0

4 2.0 0.5

5 2.0 1.0

6 2.0 2.0

7 1.0 0.5

8 1.0 1.0

9 1.0 2.0

10 1.0 0.5
11 1.0 1.0
12 1.0 2.0
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Fig. 1

Growth of callus tissue on taro explants. A: Induction of callus tissue from apical buds; B: Induction of callus tis-

sue from axillary buds; C: Induction of callus tissue from leaves; D: Yellow-green granular callus tissue grown from tuber
after 15 days of induction culture; E: Induction of callus tissue from fibrous roots; F: Yellow-green callus tissue formed
after 30 days of tuber induction culture.
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Table 5 The influence of light conditions on callus tissue formation
TR BEMSMEAREE /iR RMRERERE /% BEE %
Bani 20 85 5
i 20 65 20

ALY

2 FREEBFZHTEGALANEKIER. &: BEFGHTERGARURIET A ARFHTERGARBERIER.
Fig. 2 The growth of callus tissue under different lighting conditions. Left: Subculturing of callus tissue under dark con-
ditions; Right: Subculturing of callus tissue under light conditions.
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Table 6 The impact of various plant hormone combinations and concentrations on callus tissue

ohim AT /mgeL! RAGRLTS

NAA IBA 6-BA e, ol FkE/g
1 0.30 1.00 R BRI 8.78
2 0.30 2.00 RERE L3 8.94
3 0.30 3.00 Etgcs) BEL 921
4 0.50 1.00 ey B 9.46
5 0.50 2.00 Etegas) BREA 8.93
6 0.50 3.00 R L3 9.15
7 0.50 1.00 RRE L3 9.43
8 1.00 1.00 7t PSR 10.20
9 2.00 1.00 R B3 9.46

(B)

(A)

(C) (D)

3 TREEMEETAESFHEKIER. A: 6-BA | mg/L+NAAO.5 mg/L; B: 6-BA 1.5 mg/L+NAAl mg/L; C: 6-BA
0.5 mg/L+NAA2 mg/L; D: 6-BA 1.5 mg/L+NAA2 mg/L,

Fig. 3  The growth of adventitious buds under different plant hormones. A: 6-BA 1 mg/L + NAA 0.5 mg/L; B: 6-BA 1.5
mg/L + NAA 1 mg/L; C: 6-BA 0.5 mg/L + NAA 2 mg/L; D: 6-BA 1.5 mg/L + NAA 2 mg/L.

HAWHAESF (B 3), FNEFREPBE 6-BA
38 I S PSEIE 5t TS, TREE NAA B8
PGS (R 7). 6-BA FIRIEE] 1 mg/L,
NAA &N 0.5 mg/L b, @R 5E A 3
It BRI E, 5555 6-BA 9 0.5 mg/
L. 1.5mg/L, NAA FH&EIAZ|2 mg/L i, &
ZEHBLZESS/ N, Bl S s e il (&
3C. D)o K, AN 6-BA 1 mg/L+NAA 0.5
mg/L R T E T AR AR A G,

HHIEHAS TN EFIGER G, 155 4.67,

FEFKMKHATE AN FEE (B3 A,
3.42 TEARE A KAEKE Sem AR
TEZF O B RCARR, BERMEANER 8 FRiy 9 Fhil
ZHAMEREE A, 20 20 d WAERTE
Fo EIIMELI, WA AR RN 9 MPAAR
SR AP REIRAF IV AEAR, IS E R RIS IR A
HARIIERFEZER (K 4),
TEMRIETEREBEE MS 15575 6-BA
(9 FH 4 N RE AR b 385 R BRI a3,
MiFEE B FR A NAA F 2RI e
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Table 7 The impact of different plant hormone combinations and concentrations on adventitious buds

PSS 6-BA (mg/L) NAA (mg/L) RIERE TEHFKH

1 0.50 0.50 3.67 FIERE, HRETE
2 1.00 0.50 4.67 FHEKBE, AR
3 1.50 0.50 3.33 FIER, HAEFE
4 0.50 1.00 3.33 FIER, HAEFE
5 1.00 1.00 4.33 ZFIEE, HRERE
6 1.50 1.00 3.67 FHEKBEE, HATE
7 0.50 2.00 2.33 FIEE, HASH
8 1.00 2.00 3.33 FIERE, HREE
9 1.50 2.00 2.67 55/, BRI

PR

(c)

B4 AEHEMEETAERMWEKEL. A: 6-BA 0.5 mg/L+NAAl mg/L; B: 6-BA 1.5 mg/L+NAAO.5 mg/L; C:
6-BA 1.5 mg/L+NAAIl mg/L; D: 6-BA 1.5 mg/L+NAA2 mg/L.

Fig. 4 The growth of adventitious roots under different plant hormones. A: 6-BA 0.5 mg/L + NAA 1 mg/L; B: 6-BA 1.5
mg/L + NAA 0.5 mg/L; C: 6-BA 1.5 mg/L + NAA 1 mg/L; D: 6-BA 1.5 mg/L + NAA 2 mg/L.

*8 AEHEMHREERKEX N ERIFNT

Table 8 The impact of different plant hormone combinations and concentrations on adventitious roots

pUSEd 6-BA (mg/L) NAA (mg/L) BRI EKIER

1 0.50 0.50 3.67 FIRMM, MBHERS, KBR
2 1.00 0.50 433 FREE, MRHERES, KHBIR
3 1.50 0.50 3.33 FIRMEH, MRHEZL, KHIg
4 0.50 1.00 5.33 FIRMEE, MRHESL, KHIR
5 1.00 1.00 433 FIRMM, MBRHERZ, KHIR
6 1.50 1.00 4.67 FIRMM, MBRHERE, KBIR
7 0.50 2.00 4.33 FIRIRES, MIRHES, KBR
8 1.00 2.00 3.33 FIRIRSS, MBHEL, KBIE
9 1.50 2.00 3.67 FIRIRSS, MR, KHI8
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kRIS, KA 6-BA 29 0.5 mg/L ~ 1.5
mg/L, NAA F&EIAF| 2 mg/L I, FAERH
WERSS Z W, MARR G S K8 (&
4C, D), BEMALF, WFFEPHRIMEARIKE
f NAA F1 6-BA BT F LW 5E 28 P A A E
R, HYEEREFEMEHAEN 6-BA 0.5 mg/
L+NAA 1 mg/L I, HEREEK, mHEKH
I FEMREE. MR EZ, KB, G T
FEAEMRKE (B4 A),

kWAL F R Kk L& ISR AT

3.5 FLMppEIFIESF
351 ARG E M Fkmin&iFIE ke AL
A E A AR LR AR S R B B 77 14
d 5, MERMBREFRE P AEY) EEEE
AR, BAKEREEES (RI).
AEBER L FRREBHS S A 2
5o FEMM T AT, BIR. BEKEIR,
MRCRIORIERS (B 5), S RREmHS L
K%I8, BEZEETE, BAKERD; Bk

o TEEMHEAAS LREBEFROTM

Table 9 The impact of different plant hormone combinations and concentrations on suspension culture

23 = il e s e
6-BA 2,4-D NAA IBA
1 1.00 0.50 ETLRIN 9.50
2 1.00 1.00 ETLIRIN 9.42
3 1.00 2.00 ETLRIN 9.75
4 2.00 0.50 ETLIRIN 9.77
5 2.00 1.00 SRR 9.85
6 2.00 2.00 HEKER 7.86
7 1.00 JEIR 9.70
8 1.00 BsER 8.76
9 1.00 E2IN 9.65
10 1.00 0.50 s R 7.77
11 1.00 1.00 JBR 7.75
12 1.00 2.00 JBR 9.46

(C)

5 TREIMEEATEGHLANERKIER. A: 6-BA 1 mg/L+NAAI mg/L; B: 6-BA 1 mg/L+IBA2 mg/L; C: 6-BA
2 mg/L+NAA2 mg/L; D: 6-BA2 mg/L+2,4-D1 mg/L,
Fig. 5 The growth of callus tissue under different hormone combinations. A: 6-BA 1 mg/L + NAA 1 mg/L; B: 6-BA 1
mg/L +IBA 2 mg/L; C: 6-BA 2 mg/L + NAA 2 mg/L; D: 6-BA 2 mg/L +2,4-D 1 mg/L.
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AT, FABEEFARERERKEN
543 g, EERASEIN 16 do

3.5.4 BERORH T m I A e Hee BT
BRI, dMMRIIEIE, IS, RN
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Al DUS I IE SR AOR TG, IFIEFIRESR
GFRIAIREIEA TAR S IR, ARLIAERHTEE 1, 2
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8.35 8.5 8.64 g 49
8 7.88 7 64
20
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:
44
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0 T T T T T T T
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Fig. 6  Growth of callus tissue under different sucrose concentrations
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Fig. 7 Dynamic growth curve of suspended cells
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ter the second subculture; B: Microscopic examination image (40X) of cell suspension culture medium after the second
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