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Study on induction and seedling breeding of virus-free in vitro taro of
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Abstract: In order to solve the problems of low survival rate, long cycle, high cost, slow plant growth after cultivation,
and excessive number of taro seeds in tissue culture virus-free seedlings of Binglang taro. This study used tissue culture
and subculture of 8-generation in vitro seedlings of Binglang taro in Guangdong, Tanbu as experimental materials, in vitro
taro induction, seedling substrate and seedling time were carried out. It also studied the endogenous hormone content and
its impact on production after different transfer times in high sugar hormone free medium. The results showed that the op-
timal sucrose concentration for inducing in vitro taro in hormone free medium was 60 g- L. The optimal seedling sub-
strate is red loam: peat soil : perlite/coconut bran/vermiculite =2:1: 1, and the survival rate can reach 100%. The best time
for cultivating in vitro taro seedlings is in November, which can maximize the size of the seedlings, reduce production
costs, and avoid the impact of low temperatures in winter on the survival of seedlings. In high sugar hormone free culture
medium, as the number of transfers increases, the size of in vitro taro, the content of ABA increases, the content of IAA
first increases and then decreases, and the content of CTK first decreases and then increases and then decreases. They play
an important regulatory role in the formation process of test tube tubers. These results can provide important reference for
the healthy seedling breeding and large-scale production of the Binglang taro, and lay a foundation for the study of the
growth and development mechanism of the taro bulb.

Key words: Binglang taro; In vitro taro; Induction; Seedling breeding

FE HF 2 [Colocasia esculenta (L.) Schoot var. WR DU , FRRIER R Ry I AR koA e BH
Binglang]| h K B 2B F R F M B R, B8 B, — UL FF PNV EE N E A, KR E B
FEEHBE, TR EA AL BB, & MEIERR IR 77 & T AR B kAR T A%

5 H EA: 2024-04-19 ; 1& 5] H#A : 2024-05-30

EEUWB ) M7 FE 7RI H (2022010100650 5 ) PURHE HFRI50H (BERF AB23049007) )7 N i BHEZ v &Il 51 H (2023B03J1274)

TEE I 5B )1, 5 M) WA, WS N R BB S8 M Rl g & RIS S57R6HE) . E-mail : 1009845770@qq.com

BIEVEE : DHOR, Lo, R S T 05 N AT R B RS SR TEHES . E-mail : 874940453@qq.com

- 109 -



X ISR 5T

hOE R

37 %

0 PR E T S Vi) P W i R4 R e
T 22K &R ARSI 5T R 0, R 2 Sk i =
b e R 5 v LA vsk 2D s U I R AR AR Sk
B, 7R AR R AR AR TR S E
A7 20%~30% . R 4L R TR A
BE, (H P T2 85 1 & T A B v OS2
I BRAS =, HARES Sk Rt 27, s R
K

R R AR LSRR,
AT R, B T B AR T, v N e
PEZTEAE VA5 ORAT 2 e LA S TE B R B 25 11
AP R R — BRI IR A, X RSP
ANEZBBFERARE E i SRR ZMMAT TIRE X
B AZERER TN R E S T4
e 55 S5 AL T AW IR E FiE S 5. H
DA A AT IRE 0 FURaE , (2 58 TR
FMERE NES LM EE v Rk
WARIE . 2EFH DL AR D S KBRS A FR &R
I T R R AR S SR R A, e R A T
R I8 IRV B, R0 A5 10 F W R TR A T )
BEATHRAT, DA 0 & v s 2 0 R E L P
IR 7= A s R B 33E— 20 JF J 5 P 7 s b JE i R
B 7% 56 AN [R) R S IR VR R S B TR R
e (R BF 7, DA e J0d 25 P ok s e AR KA TR =
Z 10 0] R, DAY N ASEARS 4= () e v B B AR AL A e
PRALE A E IR A

[ VL SRS DARES

1.1 #

PRI BT FH i b R k8 SC XA, BT M T AR
H DX R B XA A A AL SR At 5 BT P B 4355 ot 55
RE T N LI 8 MR, BRE AT 2 em 11
BRI W, B T A R 0T 5T B AR P A
TR .

1.2 5%

R T 2021 45 3 A £ 2023 4 11 A7, iR
BT F IRIG AR N T AR R T B AR A
HhZH R S50 2 AT, B BRI TR N T RO AL
T AL B M AT, PR B e e M T e
HB X A0 S XA A AR AL SR Bt 4T, 1T
W KFG . RGBT 2 %t
12,1 RKEFOFEF B D ORI i
AT AS 5 7 B T = 9K B (202304404 50+ 60+ 70
80.90 A1 100 g- L)) MS el R B4 983w, R fic

- 110

JREIRIE N 6 g L's HigR &AM : 6B 2000 Ix,
FeHE 12 h-d', 5 (28+2)°C, Wi 65%. HFNAbHE
Febp 30 L, BB F 10 k.3 IRER . BT AE
FARKAFBMELIL SR, Kr % 60 d Ji5 R AR R R
AT ORI B UE E BRI AT AR AN T &
FEAS AR A B LA L 20 BRI &
122 #FHARGBE NIEEREFNE H K
TR USRI EIRE N 60 g L' MREFRARE
L iER 1 BRI, L 5 AN B, A b B
50 #k,3 REE, IR @ E AR A E L F
HXTHE(CK D o F5 7R 25 °C, 6 IR FE 4000 1x,
70% RH S A XD , B4k 30 d J5 F it mliE
o BE R Y= R B B S 4100,
®1 BHEREH
Table 1 Seedling substrate ratio

AbEE HEJRC L

Treatment Substrate composition
AR

Mi AR
Red loam

3 ER=211

M2 Red loam: Turfy soil=2:1
v LA I HOR EA=21111

Red loam: Turfy soil : Vermiculite=2:1:1
Ma STHE s RUR R RE=21101

Red loam: Turfy soil: Coconut bran=2:1:1
N I I ER IBEHRE=21101

Red loam: Turfy soil: Perlite=2:1:1
123 FHHEEEFL MGERERTERE N 60g L'
RE AT 9.10.11.12 A A ¥k g H
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Table 2 Effect of sucrose concentration on the induction of in vitro taro
pUERD 1% WY1z S b ) B

A KA L

Sucrose concen- Corm width/ Corm length/ Average fresh
Growth status

tration/(g-L")  cm cm
20 021 f 041f 0.12 f

mass/g

B skt ARG, FEER R AR B3R 45 d A AR R AL .

The new leaves were bright green, the roots were green, the base of the plant did not ex-
pand, and the leaves began to yellow after about 45 days of culture.

et iRk, B AR R AR, 5597 45 d e A R IR AL .

The new leaves were green, the roots were green, the base of the plant did not expand,

30 025f 0.59¢ 0.16 f

and the leaves began to yellow after about 45 days of culture.

gt RS, BRI K, B 9% 50 d A R T AR LB AL

The new leaves were green, the roots were green, the base of the plant was enlarged,

40 035e 0.75d 025e

and the leaves began to yellow after about 50 days of culture.

e, AR, BT R, B9 50 d A M IR L EEAL .

The new leaves were green, the roots were purple, the base of the plant was enlarged,

50 0.42d 093¢ 0.36d

and the leaves began to turn yellow about 50 days after culture.

ek, R, BRI R, 3R 60 d A ROt aa I AL .

The new leaves were green, the roots were purple, the base of the plant was enlarged,

60 0.66 ¢ 1.39b 0.58 ¢

and the leaves began to turn yellow about 60 days after culture.

ekt R, BRI R 3557 50 d A R T AR LS AL, HOT AR KR N AR T .

The new leaves were green, the roots were purple, the base of the plant was enlarged,

70 0.73b 1.42b 0.68b

and the leaves began to yellow about 50 days after culture, and endophytic bacteria grew.

gk, R 0 IR, 1597 30 d ZE A AT AE I EAL , IR R K 2R 1 .

The new leaves are green, the roots are purple, the base of the plant was enlarged, and

80 0.74 ab 1.46 ab 0.72 ab

the leaves begin to turn yellow after 30 days of culture, and endophytic bacteria grow.

e, LR, BRI R, B R 20 d A R AR VBSR40, FFOF AR AR T

The new leaves are green, the roots are purple, the base of the plant was enlarged, and

90 0.77 ab 147 a 0.76 ab

the leaves begin to turn yellow after 20 days of culture, and endophytic bacteria grow.

ek, R BRI R, H R 20 d A R R AR H SR AL, HOT AR K AR T .

The new leaves are green, the roots are purple, the base of the plant was enlarged, and

100 0.78 a 1.51a 0.81a

the leaves begin to turn yellow after 20 days of culture, and endophytic bacteria grow.
e F AU E/NG FREROR 72 7 3 (p<0.05) . R,

Note: Different lowercase letters indicate significant difference(p<0.05). The same below.
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Fig. 1 In vitro taro growing for 45 days
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Fig. 2 In vitro taro grown for 45 days at 60 g- L sucrose concentration
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Table 3 Effects on survival rate of in vitro taro under
different substrates

3 R
Treatment Survival rate/%
CK1 76.5b
Ml 983 a
M2 99.7a
M3 100.0 a
M4 100.0 a
M5 100.0 a
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Table 4 Effects of different seedling time on taro growth

TR A HiE S EAE i K B
Seeding month Plant height/cm Base diameter of plant/cm  Leaf width/cm Leaf length/cm Average mass of corm/kg
CK2 2.88a

9 4329 a 279a 16.81a 20.67 a 2.62a
10 37.53b 253a 14.11b 18.53 b 2.57a
11 23.85¢ 2.11b 12.96 ¢ 1533 ¢ 2.55a
12 19.77d 1.68 ¢ 7.42d 10.74 d 248 a

B AR R R VE 48 /\H S A
lTIﬁEEszg KA. XA, R R
B R SRR R TBEEFF%KE%O

24 AEIEFBEMNAEFEKNFN
H1 3% 5 AT 0, BE A B 90 A TR JE G, il T
WEEZ 3K, B 97 3 S IS R EE R AR N
0.83 cm, 12K 2.59 cm, FIY R IE 1.39 g. 1E
x5 TEIEFBARMNLEFEKFM
Table 5 Effects of different culture cycles on the growth

of in vitro taro

B IR ] Rtz Pz TR
Culture cycle ~ Corm width /cm  Corm length/cm  Average mass/g
0(CK3) 0.22d 0.54d 0.13d

1 0.67 ¢ 1.40 ¢ 0.59 ¢

2 0.74b 1.87b 0.96 b

3 0.83a 259a 1.39a
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Fig. 3 Changes of endogenous hormone content
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Table 6 Effects of different culture cycles of in vitro taro

on taro production

Br 7% i BEF R THHE

Culture cycle Mass of corm/kg ~ Number of the first grade cormels
0 2.52b 10.7a

1 2.66 b 8.7b

2 2.75 ab 7.8¢

3 291 a 73¢

CK4 2.89a 72¢
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