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Study on tissue culture and rapid propagation techniques of Hezhou taro
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Abstract: In order to establish a rapid tissue culture propagation system for Hezhou taro to provide technical support for
the industrial production of virus-free tissue-cultured seedlings, addressing issues such as viral accumulation in seed taro,
varietal degeneration, and low propagation efficiency. Using shoot tips of Hezhou taro as explants, the effects of different
sampling times, sterilization methods, and plant growth regulator combinations on explant sterilization, initial culture, sub-
culture proliferation, rooting culture, and virus elimination during tissue culture were investigated. The results showed
that the optimal sampling time for Hezhou taro explants was April; the optimal sterilization method was 75% alcohol for
20 s+0.1% HgCl, for 8 min, achieving a survival rate of 76.48%; the optimal initial culture medium was 1/2 MS+2.5 mg-L"'
ZT+0.1 mg-L"' NAA, with a germination rate of 89.21%; the optimal subculture medium was 1/2 MS+3.0 mg-L"' 6-BA+
0.1 mg - L' NAA, achieving an average proliferation coefficient of 4.3; and the optimal rooting medium was 1/2 MS+
1.0 mg- L' IBA, with a rooting rate of 83.2%, an average root number of 10.2, and robust root systems. Molecular detec-
tion indicated that dasheen mosaic virus (DMV) was not detected in the tissue-cultured seedlings after subculture. This
study successfully established a rapid tissue culture propagation system for Hezhou taro, providing technical support for
the industrial production and widespread application of virus-free seedlings. In conclusion, this study successfully estab-
lished a tissue culture and rapid propagation system for Hezhou taro, providing technical support for the industrial produc-
tion of virus-free tissue-cultured plantlets.

Key words: Hezhou taro; Tissue culture; Rapid propagation; Shoot tip; Virus-free; Culture medium
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*[Colocasia esculenta (L.) Schott] )& T K 2
Bl (Araceae) )& (Colocasia) % TF- A G R KAL)
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B, %7 B AE— @R E LRRE T R s Aa
P, HAEAE B R AR A K M E R s
PSS v S [ A Wik . BE PR E N, KWK 5
SE R R AR, W48 9 7% (dasheen mosaic virus,
DMV), 5| KA IR AL A K F ek 55 7= 5 T BRI
JIR 95 A8 55— R [l L, P2 EL I 2 7 BN A L
RS AR R ™, HA B FRH A NERIEYD
BB SR T A RO

AR, AR EHARE Z N dh O M
FARZ . N, 76 74 F 0 ha i 2E 05 A, 1E 50
FIE A AL A E R T B BRI b S B IR A, D
ST TR AR R AR, R AR R
%) 2 D] Y AR RS 12 AN (] s oG ¥ B 07 92 B R R A
FSC I U e I (1) 22 S 3K, e — it P 2 ST TR AL B A
RAEA R B G T HoAth S P o PRI 75 4 0 RE
SE vt M STAH B (R BEARAR 2R

H AT, B X BN A 3% — 5 4, 4]
R EROR MR RG @S, AR A B A .
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1.1 #R

R AR 2023 4F 4—10 H 2GRS 1 3R
T A B A A 0o 56 256 b 11 A= AR L TR
HERBIMNE L FEAZER,
1.2 7%
1.2.1 B afa e 5 sbaak il & NI
B[]0 AME A4 B R e, 2 4 H W6 H .8 A,
10 A 4 NEUM I AR EE (R 1. R 52 &R
T B 4 B AR UM Bl ALZE X 30 A (g BE AR , BR PR

1 ANZER, A 3 IRER . KA 75%248210 )
F10.1%5 4k 7K (HgClL,, 10 min) #E4T 3 TH W & , F
TC T KR 3~4 I, BEFh TR 12 MS £ 57
B 55 SR 7 d GG A AR A R R

i e ) ARV FE T, B 8 A EE
(£ 2, KRHAWEFERTEMLBIT. L 75% L EEdE
ATRMINALEE, ¥ 10 s F1 20 s 2 DK AL 5
I3 3K 0.1% HgCl, 8% 2% NaClO #E4T — X 7,
o 0.1% HgCL % 6810 min 3 M [A] 7K, 2%
NaClO # 8.10 min 2 AN ] KF. WEEJE ¥ H L
PR K IE 4~5 IR, M T TR 172 MS #5972 .
FRAL PR 60 MAHMEAK,3 IREE 53R 7d 54itiG
JeR MRS
122 RaEA NIMHIEEE MR IR, U
1/2 MS JoHEAEE T IS INRERE 30 g L Biiflg 4.5 gL,
W8 MEFE(K 3):7F 0.1 mg-L' NAA &4t -, 55
0 6-BA(1.5.2.0.2.5.3.0 mg- L&k ZT(1.5.2.0.
2.5.3.0mg L"), 57735 pH N 5.8, &L H AW
B 7 AL BRI SME AR, 2 A T 8 Fhag R k.
BELAERR 1 ASMEAR , B R 7R 3R B0 77 870 60 A
AMREAR 3 R . B9R T d RS A ER,204d )5
WS A KAB DL -
123 #RIEHK NS E AR TR A, DL
12 MS ARG IR, WE 6 MEFE(FR 4):NAA
¥J9 0.1 mg-L",6-BA ¥R (p, J5 [\ 2 il A 1.5
2.0.2.5.3.0.3.5.4.0 mg-L"'. B HAEHE T4
PR AMEM, B 25 d BB 1 IR AR 12 K.
FEANE R IEIC T BeFh 3 DN A, 3 IRE R,
25 d BB 1 IR SRS 12 k. Gt WHIAREE RS
5512 A0 1 ARHIITE R AU A KA
124 AAREHR HIHIEEE R EREFRE, D
12 MS NFEEARK; #2356 . U INEME 30 ¢- L', T fig
4.5 gL', 43 5l s I AS [R] 3 B2 1 TAA (0.5, 1.0,
1.5 mg-L'") . IBA(0.5.1.0.1.5 mg- L") \NAA (0.5,
1.0.1.5mg L), 3% 9 Fiss R & (R 5, Ko
pH M 5.8, 3% B AR £ 4k AR 85 77 56 4 34 gk 11
T L 2E BRAR TR 60 £ ,3 IRE R . 5595 30d 54
THAEMR 2R AREAARA
125 WELmELN ELEREFRURBA
AR IR ARG W RE i 65 S IR&E 8 RO, H T IE 4k
JREEATI . SRS H I RNA, K H RT-PCR 7%
Kol DMV, B Ak 77 2 B it thE B 261 5 ik
1.3 BIESH
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HE 1 AL, AN R BB IR 1) %5 28 0 75 2 A A
HEBURE 35 . T1 A T2 AbEE R M A5 e
KON 9.76%F1 13.85% , #1k 2 4351 4 8.91% Al
14.82% , BIAEFFEBAR KT, BUE 2 73 1A 81.33%
A 71.33%, 35 0 35 v T HAM AR . T3 Kb EEAME A
15 G 2N 22.44% , # 4 FOH 24.32% , TR F
53.24%. T4 Ab3AME RS G %K 5 15 (38.67%) 1)
R PTG P 2R T O I 2 AN 45.12% , N5 b B i
k. PA LSRRI, HZE 4 ARVEMNETIME AR R

R 1 TEIE BB SME R S BUERHSIT

Table 1 Effects of different sampling times on explant

sterilization efficiency

e livgziny g/ Mt 2 DRRES
Treatment Sampling Contamination Browning Survival
time rate/% rate/% rate/%
T1 4 H April 9.76 ¢ 891 ¢ 8133 a
T2 6 /1 June 13.85¢ 14.82b 7133 a
T3 8 /1 August 22.44b 2432 a 53.24b
T4 10 /7 October  38.67 a 16.21b 4512 ¢

T FSIASE NS 8 208 A BRIRILE 0.05 7K1 72 5 i 3%
TIE.
Note: Different small letters in the same column indicate sig-

nificant difference among different treatments at 0.05 level. The same

FERUR B 3, 35 G & ) HL AR B AS R e, A R T
B EHEE TR IE R
22 AREESEHEMBEMNEFIMEEESIRM
20

8 FiYH B 7 v (T1~T8) X B8 M 5 3 2K AR A Ak
HEBCR MM AR 2 PR, & 038175 3R 1
25 B R KN E S . FTA & 0.1% He-
CL b B (T1~T6) V5 G« R K T &% 2% NaClO 1)
WF(T7.T8) . M TS 5 T6 A5 YLLK, 7
AN 8.32%5 8.20%, H W ALFE A 2 AN 2% . AH
Fb2Z K, NaClO AL (T7.T8) V5 Ye R i, 4
N 30.65%+28.23% . AIMELAHE 1k 22 Bl I 7 57 SR Y
5 Rb R (AR 40 2 35 . 75 NaClO 1 A 3 10 R i
1A 43.70%(T8) » 7E7 HegCL AL EE  , SE K Hg-
CL Ab 3B ]t 2> S B b 26 T, T6 AP A% =7, ik
36.86%. T2.T4 Al T5 AL BRI 5% R w5, 20 5 R
75.32%.73.00%F1 76.48%, =F | Z R A B E . H
HOTS Kb R RS A E (76.48% ) 5 15 B R K
(8.32%) , # A Z TR AL TR /KT (15.20%) » HgCl,
Aab R (8] AR R B, B2 AL 2R 20 s f AR B (T4, TS,
T6) V5 YR MK T AL 10 s (IALF(T1.T2.T3), 3
H HgClL 4t ¥ 6 min B 2 R & & % (12.60% vs.
28.09%) , 1t B FiE K 2, 1 Ah 38 B ] ] A RU B AIR 5 4
K, BRI, ZEEALTE 20 s 105 BB AL R R R R EE T
&, JUHAE HgCL AL FE 10 min I, #3462 1 27.32%
(T EF ETFHE 36.86%(T6) . £ L, 7E AL 14
ZH, & 0.1% HeCl 1 Ab BE 82 3 28 2801 &

below.
R2 AREIEEHEMNIMEKHEEZRNFNT
Table 2 Effects of different sterilization methods on explant sterilization efficiency

A3 TR IEE = LA ISAGES

Treatment Disinfection method Contamination rate/% Browning rate/% Survival rate/%

T1 75% % 10 s+0.1% HgCl, 6 min 28.09 a 12.30d 59.61¢
75% alcohol 10 s + 0.1% HgCl, 6 min

T2 75% .1 10 s+0.1% HgCl, 8 min 10.63 be 14.05 cd 75.32a
75% alcohol 10 s + 0.1% HgCl, 8 min

T3 75% 0% 10 $+0.1% HgCl, 10 min 9.47c¢ 27.32b 63.21b
75% alcohol 10 s + 0.1% HgClL, 10 min

T4 75% LT 20 s+0.1% HgCl, 6 min 12.60 b 14.40 cd 73.00 a
75% alcohol 20 s + 0.1% HgCl, 6 min

TS 75% % 20 $+0.1% HgCl, 8 min 832¢ 1520 cd 76.48 a
75% alcohol 20 s + 0.1% HgClL, 8 min

T6 75% 1% 20 $+0.1% HgCl, 10 min 8.20¢ 36.86 a 5494 ¢
75% alcohol 20 s + 0.1% HgCl, 10 min

T7 75% .1 20 s+2% NaClO 8 min 30.65a 33.50 ab 35.85d
75% alcohol 20 s + 2% NaClO 8 min

T8 75% .M 20 $+2% NaClO 10 min 2823 a 43.70 a 28.07 ¢

75% alcohol 20 s + 2% NaClO 10 min
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2% NaClO [ 4b3 . RH 75% LB 20 s+0.1% Hg-
CL 8 min(T5) , AJ A5 2542 il P A6 1175 G , AT 3R A5 8
e R 3, HJS SR SO AT 75 D51 HeCL M EE 5
LA .
23 FAREEMEKIBT T ZNEFIMEAREEEF
B30}l

1 3 WA, AN () 3% 77 i A 36 B 5 4 i
PR 25 2 BT R 2 S, A ) AR OIR L 22 R
Ko TI~T4 ZbFEEE 6-BA B K7 =, 0 2 R 2 2
FhiG B ss, o T3 5 T4 kb BEHE 25 5% 5 ik

72.00%64.23% , HAME R E K R 4F 24440, H
T4 AbFEH I T EB A BEFSALELG . 24 0L ZT fE N4
Iy BN, B IR, TT KO SRR e, N
89.21%, HAEKIAGR, T8 70 W 7 AR i AN E 2, R H
R AF (I BETE 775 T8 AL EE T 2 204 75.41%, (H[FIFF
PEBEBE AL A, (IR E 6-BA ALEE (T A 2F RAX
N 34.52%, SMEARA KIR I FERER L, R I HARE
THHERESF. GZ LR, 2N EFFIMEARES
2.5 mg-L"' ZT+0.1 mg-L"' NAA [f] 1/2 MS ;775
(TS SRR, ARIE B IRIE TR AT .

®3 TREYE KBTI BN EFIMEE BT R

Table 3 Effects of different plant growth regulators on the germination rate of Hezhou taro explants

pCREAEATITFRD

Plant growth regulator

e %2!'3%?%%
Basic

Treatment .
medium

concentration/(mg- L")

6-BA 7T NAA

rate/%

Germination

ERS

Growth performance

T1 172 MS 1.5 0.1 34.52d

T2 172 MS 2.0 0.1 56.00 ¢

T3 172 MS 25 0.1 72.00b

T4 172 MS 3.0 0.1 6423 ¢

T5 1/2MS 1.5 0.1 63.12¢

T6 172 MS 2.0 0.1 73.61b

T7 172 MS 2.5 0.1 89.21a

T8 1/2MS 3.0 0.1 75410

HMEARER SR G2 , B S IR

The explants showed delayed germination and exhibited a dark brown
color

HMEARIA N, B A

The explants showed slow germination and turned brown

AL SRR B AL 2 Ak TS IE

The explants germinated rapidly and produced vigorous, morphologically
normal shoots

MR BT A BB L A AR SR T A 3 2 AR AR T3 I SR A
IE

The explants exhibited rapid germination and robust shoots, however, a
portion of the shoots developed significant vitrification

SMEARET AR, SRS IR

The explants exhibited rapid germination and normal shoot morphology
SRR, F TS IES

The explants exhibited rapid germination and normal shoot morphology
AL 2, 28 AR A S5, LI 4357 2 OB A i 2 A i 2F

The explants not only exhibited rapid budbreak and strong growth vigor,
but also developed adventitious buds from the axillary buds of some
new shoots

HMEARE 2, HEF A SRS 2 A B T R B AL LA
The explants showed rapid bud germination and vigorous shoot growth;
however, significant vitrification occurred in some of the shoots

24 AEEPEKETHFIGEMNEFHRIEER
A gsapA)

2 4 Al &1, A AE R T 172 MS AR 3t
AREFFEHE, H NAA WREYN 0.1 mg- L', 3@k 1y
6-BA I (1.5~4.0 mg - L) HJF 77 H 0B 1 7 2 4k A
WTE RE . 25 R, BEE 6-BA MR FE 1)1
I, SME R 35 R AR BT T . T1 AAEE
(I HE RECN 2.2, FEARAE K AR5, 2R kN 55 H 2
IR AL s T2 ALBREEFE RACH 2.8, (HAME (A 14
AR — 5 B AR SR KA A R, BRI A AE AR

IS . M 6-BA WKREHE A 3.0 mg- L' (TR, 35H
REAREE 4.3, IMEMRA KR R4, Ak 2R gt
HESIER . #5480 6-BA #KE % 3.5 mg-L"
(T5) 1 4.0 mg - L' (T6) , S 58 R ¥4 W Ky 4.5 A
4.7, AME AR EACE RS, W 28 5L H 2Pt B 1Y
HOL T BRI %, Horp TS A B W0 52 3135 4y
WEZE AL B AE A B 5. A TR, T4 b3
(3.0 mg-L! 6-BA+0.1 mg-L'NAA+1/2 MS) i A
R T BN B 2 4R AR B, 75 TR UE B s 3 B R A )
[ B, T BB A IR RO B AR R TR T
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Table 4 Effects of different plant growth regulators on the subculture multiplication coefficient of Hezhou taro

p A AT o
A . e s
Ab 3 JeAkrgRdk  Plant growth o R
. . : 4 Multiplication
Treatment Basic medium regulator concentration/(mg-L™") . Growth performance
coefficient
6-BA NAA

Tl 12 MS L5 0.1 22¢ FEMRAE KBS , RN ZE RN 55 , FE 3B HH B 1L
The plantlets exhibited weak growth vigor, characterized by spindly
shoots and basal browning

T2 1/2MS 2.0 0.1 2.8 be HMEREEAR AR B PR K SRR, ZE AT 1L
The explants exhibited an overall moderate growth status, character-
ized by weak vigor in newly formed shoots and browning at the base

T3 1/2MS 2.5 0.1 34b AR KRB R 372 2F At TS IR
The explants showed good growth status, vigorous new shoots, and
normal morphology

T4 12 MS 3.0 0.1 43a HME PR S I BT SR A, BIRASIEH
The explants exhibited good overall growth with robust and morpho-
logically normal new shoots

TS 1/2 MS 35 0.1 45a SMEAR T L S A AR H O, ELES 208 2 IO AL BT AE AN E 2,
IR BB AL LS
In addition to early budbreak, strong shoot growth, and the develop-
ment of adventitious buds from the axillary buds of some new shoots,
vitrification was also observed in a portion of the shoots

T6 12 MS 4.0 0.1 4.7a G A A IR i, 17 2 0T L2 P ot s 2RO B T 5 A R AL

WE
Despite vigorous explant growth, characterized by rapid budding and
robust shoots, significant vitrification was observed in the shoot tissues

25 AREVERKBATTINEMNEFAHEEER
B2

FH 5 RTAT, AN [F] AAOAR A A KR T 7R R s Ak
JEE S B A 2 RS T AR AR R AR AR KR
KM . IBA AFRZEAAEARUR B, 24 IBA K
FEN 1.0 mg- LI (T2 AL 3R ) , A= i A SR e 4, B R
A N 83.2%, IR R £, N 10.2 %, HAR
MU, L 2 IBA W FEKE 0.5 mg-L'(TD
B A 1.5 mg - L (T3, & 35 A2 M 48 bR 294 B
TP, TAA ACFE R AR, HAR R A Ul
KBRS 5 B EE N 1.0 mg - L (TS I, AE R &
(74.6%) F1°F- B K (4.3 em) Y8 i (B AR R IE 5
9924 TAA WRIETHEZE 1.5 mg- L' (TO , #70
FOIB LT 4 i FAR IS IR . NAA &b
PR TUEAR AR T IBA AT IAA KbHE, H 01 %2
FIR R FHL LG, I H T8 1 T9 Ab3 A Il T
RRIBAT I AL AT B R A AU R 1)
W s [, TO ARERAR HE L T sl 13— 2D U B
VR ) NAA SHEMRAE KA AR, 25 FRTE,
T2 Ab3(1.0 mg- L' IBA+1/2 MS)BE R RGH S RN F
AR AR SRR I TEAR R
2.6 WMNEFHEIEHRESHEKRN

K F 43 R W 7 950 BN A A A Ry i AT
212~

DMV frill, 25 R an el 1 fros . VKiE 3 F1 4 Ry RH T
X R, IR IE M B AR 2, R B IR R A R R
ISR A TR s VKIE 5~8 23 Sl R ARE I B8 M 2 = 2H 15
HHE S A8 ARAIRARKE e MHIKES R AT LUE
Fr G A DA it 357 2K HH 5 BH PR 6 A — 250 B A
2, Ui WX S8 A B B AR A TR A 2 DMV Ry
SR B fE R IR RE TR R 32 2] DMV 1)
fRGs, MR RRIR L R &, & i — By B 5 A
BRI AR

3 W4

AT FC AN A 3 22N HME R, RGARTT T
AME A BORE B 18] 1 B 715 AR AR K T Y R L
SR X H AU R i R v AMEARTE B S BhRE IR
ARARIGTE e AR AR TR I e, AL T N A A A
PREH AR

AN A BRURE R VH 55 A2 4 55 1R R 3 ST 1 1 B A
o RWFFRY, HFZ 4 RSN EFIMEA
FLAG T 1 20X 5 ) A AR AR
BRI EWEE H A0 SR B O B % 14
REMAMEIRTERFAN T FZREBFNE R
— 3. fEWTIE L EAE HeCLALF M [/ T, &
fig 20 s AL EE (T4 T5.T6) HIi5 R I T LE 10 s



. e g e N = >4 . ()
6 RIS, S VUM T LB BT 5 KB I
x5 TREVEKBETLFINEMNEFHESEROF
Table 5 Effects of different plant growth regulators on rooting of Hezhou taro plantlets
p AT )
£ ¥ S o TRIEMREC oo
- gt Plant growth AR A PRI KA
i.‘ regulator concentra- Rooting verage Average root "
Treatment Basic . 1 number Growth performance
. tion/(mg-L™") rate/% length/cm
medium of root
IBA IAA  NAA
Tl 12MS 05 76.1b 84b 3lc AR IR A A B
The roots were slow-growing, white, and relatively thin
T2 12MS 1.0 832a 102a 3.6b AR R R A AR AL, R
The roots were fast-growing, white, thick, and of high quality
T3 12MS 15 784ab  9.1b 3.0¢ AR R AR AR AR AR AR BN B
Rooting was relatively fast, with the roots being white, short
and thick, as well as brittle and prone to breaking
T4 12 MS 0.5 59.6 d 78¢ 3.7b AR, R L gl
The roots were slow-growing, white, and slender
TS 1/2MS 1.0 74.6bc  9.8a 43a AR A A g, IR J78058
Although rooting was rapid, producing white and slender
roots, their physiological activity was relatively low
T6 1/2MS 1.5 689cd  8.7b 3.9ab AR R R AN, FR 2l ARFE B 45 40
The plantlets exhibited relatively rapid rooting with elongated
root systems; however, partial leaf curling and localized
browning at the root base were observed
T7 1/2MS 0.5 473 56¢ 2.5d AR R A A FH
Root development was slow, producing white, short and thick
roots
T8 1/2MS 1.0 646d  74cd 3.0¢ AR A A L MR A B0 41
Rooting occurred rapidly, yielding white, short and thick
roots with callus formation at the root base
T9 1/2MS 15 507e 6.3d 2.8¢cd AR AR AR L JE L, A R A ALGUR AR 2

The plantlets developed roots at a moderate rate, exhibiting
white, short-thick roots with distinct callus formation, while
leaf curling was also observed

TE: 1-2 % ARSI, 3~4 D9 I, 5~6 A 55 5 ARG SE AL R i, 7~8 J2 58 8 AUH B L B e i
Note: 1-2 are blank controls, 3-4 are positive controls, 5-6 are the 5th generation propagated tissue-cultured seedlings, and 7-8 are the 8th genera-
tion propagated tissue-cultured seedlings.
E1 BMNEFEEERSSHREEN

Fig. 1 Virus-free treatment and virus detection of tissue-cultured seedlings of Hezhou taro

AR H(T1ILT2.T3) , H b TS kb 2 ) 36 % & &
(76.48%) » X 1] fig /& I N A K £ B Ak B 1 ] 5 B
T 2B ZE SR () ST 2 R B AR A L 1 0
HeCL i3 5 KRR . A7 LR EE 20 s

NBUE B R TAL B, X5 1| 22 AR RE Ry
R CREALEE 20 s B3R B A A9 55 ROR 1 i
FEER—B AWTTH & 0.1% HeCl, B 4b P B
R ZE T 2%NaClo f4 B, 7] ft 5 HeCl,
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MaRsEESEAENR DA T RRFEERS
A R T B b s oM. (HY% T He-
ClL (1 ) B 1 5 PR 53 R, FLAE R ™A% 52 R, R ok
T P R E AR EE R B AR B T R R B
F RS AR AR K R SR S S . Sl TAL
PRI ] — E I, 24 0.1% HgCl, AL F I 8] (1 8 min 4
JEA 6 min I, 75 e85 52 T ZE K 2 10 min
BA[ D 4R il e, (0 AME B AL DR RS 2R
BT, AR 0.1%HgCL 4 8 min A
AL K, BB TEAT 250K B 11 7] B A R BIR BE AR e b
TR 77 o FBol i SR TR IR A LR
0.1% HgCL 438 5~6 min A RSB = MIE R, 54
SEERAFAEZE o JE AR TR B {5 A AR A
FIRHATR E 4T Ca(ClO),)TH 8, W H UL i,
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