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Study on in vitro Preservation of Hosta
plantaginea by Slow Growth
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Abstract: Hosta Tratt. plants have high value in landscape and pharmacology. Hosta Tratt. plants in the
wild are vulnerable to natural disasters, viruses, diseases and insect pests, and the normal tissue culture is faced
with high maintenance costs, and chances of pollution. Considering the need for breeding new varieties and
maintaining the genetic stability, it is of great significance to establish a preservation technique with safety,
low maintenance and low consumption. This research was conducted to obtain the optimal in vitro preservation
protocol for Hosta plantaginea ( Lam. ) Asch. by using the orthogonal design and to study the effects of different
concentrations of sucrose, mannitol, abscisic acid and CCC ( chlormequat chloride ) in the culture medium on the
survival percentages and stability during the slow growth of in vitro plantlets of Hosta plantaginea ( Lam. ) Asch..
The results showed that 100% survival of in vitro Hosta plantaginea ( Lam. ) Asch. plantlets was obtained after
six-month storage at 20-25 °C, which were cultured in the MS medium supplemented with 50 g/L sucrose, 20 g/L
mannitol, 1 mg/L ABA, 20 mg/L CCC and 0.7% agar ( pH 5.8 ), and the storage life without subculture was twice
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as much as that of the control of 3 months on normal medium. The activities of SOD, POD and CAT in preserved

in vitro plantlets were higher than those of the control group, and the content of MDA was lower than that of the

control group, which indicated that the activity of antioxidant enzymes increased, the degree of lipid oxidation

decreased, the senescence process was delayed, and the storage life was prolonged.
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MS+0.7% B (pH 5.8 ) FEAKE: 57 FL 1) 5L Al _L s in
ANTR e B AR R | H S I v BR AL 3R, BLAAUk
FEVEILZR 1. X5 P EpRAS IS 572 150 mL.

BIR A PRAT A R AT JC T B 7301 BT BR A A
P B R R P EAT ORAF , X BRI T T i B
T MS BRI AT . IRAF 2R 1F 0 20~25 C O
SR 2000~3000 Ix G AT E] 12~14 h/d, KeA:nf
PRApak o, AT E IR T A B3R 30 d 58
I REALES
F1 REERREFRERET
Table 1 The orthogonal design of the slow growth tests
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Kinds and concentrations of  Kinds and concentrations of

osmotic compounds growth inhibitors

i :
Test el HEE B ﬁf )
(g/L) (g/L) (mg/L)
Sucrose Mannitol Abscisic acid Chlorm'equat
chloride

1 50 10 0.5 10

2 50 20 1 20

3 50 30 2 30

4 50 40 3 40

5 70 20 0.5 30

6 70 10 1 40

7 70 40 2 10

8 70 30 3 20

9 90 30 0.5 40
10 90 40 1 30

11 90 10 2 20
12 90 20 3 10

13 110 40 0.5 20

14 110 30 1 10

15 110 20 2 40
16 110 10 3 30
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A is in vitro plantlets were preserved for 1 month under the control condition, B is in vitro plantlets were preserved for 2 months under the control

condition, C is in vitro plantlets preserved for 3 months under the control condition, D is in vitro plantlets preserved for 1 months under

Test 11, E is in vitro plantlets preserved for 2 months under Test 11, F is in vitro plantlets preserved for 3 months under Test 11,

G is in vitro plantlets preserved for 2 months under Test 1, H is in vitro plantlets preserved for 4 months under Test 1, I is

in vitro plantlets preserved for 6 months under Test 1, J is in vitro plantlets preserved for 2 months under Test 2,

K is in vitro plantlets preserved for 4 months under Test 2, L is in vitro plantlets preserved for 6 months under

Test 2, M is in vitro plantlets preserved for 2 months under Test 5, N is in vitro plantlets

preserved for 4 months under Test 5, O is in vitro plantlets

preserved for 6 months under Test 5

E1 XERFREERERFHEHTESEERER
Fig.1 Growth of in vitro Hosta plantaginea( Lam. ) Asch. plantlets of

control group and slow growth preservation group
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Table 2 Changes of SOD activity during the preservation of Hosta plantaginea( Lam. ) Asch. (U/g-min )
VES H0H 1A %2 A %3 A %4 A %5A %6 H

Test Initial 1st month 2nd month 3rd month 4th month Sth month 6th month

CK 61.10 £ 7.85A 80.37 £5.24C 95.67 £ 6.14C 103.53 + 6.99B — — —

1 61.10 = 7.85A 104.10 +4.53A  141.09 £+ 7.33A 143.83 +6.91A 115.36 £ 9.34A 109.43 +2.34A 105.93 £ 5.16A

2 61.10 = 7.85A 92.63 +3.84B  124.82 +7.05AB 136.83 + 7.58A 107.76 + 2.59AB 98.60 + 6.63AB 96.79 + 6.83AB
5 61.10 = 7.85A 88.20 £2.14BC 112.30 +10.27BC  114.97 +9.58B 97.10+7.16B 91.00 + 6.15B 87.66 + 8.94B

TR A £ brifi2s s R FRERORS A 2E 5 3 (P<0.05 ); XFIEALLAAE 3 A H #4848, T 4~6 H &k, IR
The data in the table are mean value + standard deviation, different letters indicate significant difference between the same columns ( P<0.05 ), the

control group could only be preserved for 3 months and then needed to be subcultured, so there is no data from the fourth to the sixth month, the

same as below

222 WEAYE(POD)FEETH ZEEY
(F3), 5% 1.2 T RlE POD BEFGMEE R A4 3
A, B E T RA . ERAT 1~4 4 H 1],
1.2, 5 RAFHRHY POD Rl 175 G i % 22 55 4

R3 EMEZELEEFRTILRED POD FHEL

FERY SN HBE, 5 1 RAFAPENT POD RS 14 2
ERTHRE2MSMMEL, FR15TE S ZR7)
B3 (P<0.01); (RAFZES 6 AR, 7R 1 IRFEM
LY POD BTG AT & T % S

Table 3 Changes of POD activity during the preservation of Hosta plantaginea ( Lam. ) Asch. (U/g-min )

WIS Ho0H %1 %2 H %3 H ¥4 H 5§55 H 556 H

Test Initial 1st month 2nd month 3rd month 4th month 5th month 6th month

CK 2.30+0.47A 4.67+047A 5.00 £ 0.82A 5.33+047B — — —

1 2.30+0.47A 5.67+047A 6.33 £ 0.47A 6.67 £0.47A 7.00 £ 1.63A 8.00 £ 0.82A 9.33 £ 2.06A

2 2.30+0.47A 533+047A 5.67+047A 6.33 £0.47A 5.00 £ 0.82A 5.67+0.47B 6.67 + 1.25AB

5 2.30+0.47A 5.00 + 0.82A 533 +047A 5.67+0.47AB 3.67+047A 4.00 £ 0.82B 5.67+1.70B
223 TEUESEH(CAT)EEETH A KRY] H, 5 L RAAHRE CAT WG M 2 355 T % 2.

(3R 4), 1E0RAF 1~3 S AWML, J7 58 1.2 IRAF R
CAT BTG VE R 25 TR, fERAF 4~6 DA FERTIR 1, 57K 2 EZRARE.

R4 EMEBELHEERTERED CAT EEEN

Tr %S RAFMRHEDRAT 2 1> H JT iR CAT Jil i 4

Table 4 Changes of CAT activity during the preservation of Hosta plantaginea ( Larn. ) Asch. (U/g-min )
PIES %00 1A 52 A 53 A 554 1 55 1 6 1

Test Initial 1st month 2nd month 3rd month 4th month 5th month 6th month

CK 2.79 £ 0.35A 4.33+0.47B 4.67 +0.47C 5.67+0.47C — — —

1 2.79 £ 0.35A 5.67+047A 7.33 £0.47A 8.33 £ 047A 10.33 £ 0.47A 9.67 +0.47A 11.33 £ 0.94A

2 2.79 +0.35A 5.33+0.47AB 6.67 + 0.47AB 7.67 + 0.94AB 6.67 +0.47B 7.33+0.47B 8.00 +0.82B

5 2.79 £ 0.35A 4.67+0.47AB 5.67+0.47BC 6.33 +0.47BC 5.67+047B 6.00 = 0.82B 6.33+0.47B
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224 HAZE(MDA)EZETWH ZREH(ES),
FEARAE 1~3 > A AR, 75 %8 2 DRAF MR MDA &
EHREMRT RS FMXTIEAR, R 1M ES
TRAEH B MDA & 8 S5 X IR S A B &, &

x5 AMEERFLEEIRET MDA SELW

Table 5 Changes of MDA content during the preservation of Hosta plantaginea( Lam. ) Asch.

PRAF 4~5 A A W], 7 %62 57 & 5 AP MR
MDA &2 5 R E (P<0.01); FE1MFES
TRAFM BT MDA F i e384 M H E2 R B3, 7558
5 H 22508 3 (P<0.01 ),

( nmol/g - DW )

T H50H 1A %52 A4 %3 H %4 H %5 H %6 H
Test Initial 1st month 2nd month 3rd month 4th month 5th month 6th month
CK 8.20 £ 0.59A 5.41+0.72A 3.97 +0.64A 4.25+0.25A — — —

1 8.20 £ 0.59A 4.75 £ 0.65A 3.47+0.39A 3.67 £ 0.4A 4.55+0.37B 4.67+0.28B 4.79 £ 0.74A
2 8.20 £ 0.59A 3.04 +0.58B 2.23+0.28B 2.76 + 0.4B 3.49+048C 4.07 £0.25C 4.61 £ 0.56A
5 8.20 £ 0.59A 4.86 £ 0.51A 3.88+0.33A 3.85+0.65A 5.77+0.21A 5.78 £ 0.10A 5.47 +0.59A

23 AARGARKREEFNVEHEELEEHR
BER

ZERFW (K 6), A IKE IR 5% 2 M

Ti %5 BIORAFARL, 500 IR R R R R T

JRJEE | [5R] JEE AR Xof I o 2R, B JC N 3 22 5, il

J7 & 1R GRAT BRI B 5 L T TR JEE AR Xof I 4
ESEREIRSPORiEp S b2 N T (5L /RN ) Y
RIEEMEZRR(R6). bl W, 5% 1 P IRfF
PR IR R 1 37 I SN 6] A O E AN REK R 2 IR
ESIte

xo6 EMEBERTFLEERSEEFRERETL

Table 6 Phenotypic changes of Hosta plantaginea( Lam. ) Asch. in resumed culture after preservation
PIES s (em ) Bz TFR Rz al)8 AR IR R (%)
Test Plant height Plant compactness Plant caliper length Plant roundness Relative chlorophyll content
CK 6.65 £ 0.38A 0.41 £0.03A 1161.67 + 122.53A 260.00 £ 12.57A 96.63 + 1.81A
1 3.58+£0.27B 0.42 +0.02A 1168.67 + 61.76A 157.33 +17.25B 95.63 + 1.23A
2 6.03 £0.27A 0.45 £ 0.03A 1068.67 + 89.45A 246.50 £ 6.18A 98.00 + 0.67A
5 6.21 £ 0.45A 0.48 = 0.05A 1150.00 + 93.56A 227.00 £ 15.94A 97.77 + 1.26A

LERAETR R RN B A AL AR A2 SR, 7
21 MR 2 PRAF RSP A A BRG  SAm T
%25, H MDA SR T &S, %2 Wik £%
TR B R R 58, B FE MS St % 37 3t I
NI 50 o/L H #5120 ¢/, ABA 1 mg/L, CCC
20 mg/L,
3 itig

17 B 1 A A R AE 7 A R R Fp AR 20 T %
TR BRFE R, AN [ R A %I Y H 5
P P RO TR, 30T BB PSR K08 3
[N I RE 1 22 5, g AR T 7RI I 10~20 /L
H BB R 12 DA 3o 22
BRI 30 g/L H 2 B 1 35 5 3k vh ml R A7 12 4
AP S B TN 40 /L H ER B3 5%
JErh Al RAE 18 A 5 A BEST I 10~50 g/L
H BB B A B v A K A ) I G A B o 4
FHU S S Wl o S 5 T ) 32 M7 Pl
PRAEH ISR BT VR B A K 25 5, st

23R W AR R N 30 me/L CCC Ry 15 37 i v ] {5 75
124 H 570 % 200 mg/L CCC HyRE IR} 524 6
A A A A RSO ] 5 s SR
CCC HeFE ik 1500~2000 mg/L i o 20 4 2530
B AR, 400 mg/L CCC (s Fe ks
o | R A L AL T B 3R A A A
AR, A 38 W BE Y ARV A e U5 R AR AR B IR 3
YT, e R BE B TERE T 0B i W, AR AR 1) A
Ko, AR AEPRF FREAR AN (], 4 50~90 /L itk
JERETT LMAAE T A 1 11 A 0% 90~110 g/L
REME AT LU R AE B R B A K0 m vk e
L 2o I 1 7 A R AR, S AR A R B
BB B 4510 T 7E & 60~90 g/L BERE A1 Rt
HR R AT (B HE XS B, HLAFTE 2K 9 A B 0.5~
2.0 mg/L ABA ATl 2575 R34 K1
FI'Y A7 6 4 H R A7 2% 100% 5 1.0~3.0 mg/L ABA
AT A RE K A R AT ; 02~2.0 mg/L ABA
AR TF AR W AR RAE 5 7.6 ~11.4 pmol/L
Ve HE ) ABA 2 R B RIARE AVR B AR K0,
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22 %

T Fsf SR FH R Pl o A L R ) A e ) i R AR A
Py oG R AT LB R B AR DR AE LR, 4 Thakur
SV 2.0% H OB B 2.0% 1L BLEE S 1.5%
(wiv) I EEBERINTE 1/2 MS 35 35 3 0] DL i 25
FER IR T IRAE 6 D H S 70% L) I

A2 Y S A RS 22k
H K, R AN A LU iR A E A R
. AW RIB BRI GRS TE IR B 3k, S
T2 S0 3% A AL B 1 P A
Jii SOD . POD ., CAT [ B 1k 17 1 58000 248 o f s A 1)
P4 e FLACIT- i, B M T Sy A ) A
TR BE S W BN . WA K AEZE b B
Je A T AR A2 B A A RS A AE FRAR AR fb
2 TR, 3R 3 R A A 1 A 4 A2 32 0 S
AL FR S , H SOD A5 1 2 MDA & et &2 1
EM, AUPREI B3I R (T 1.2.5)
TR-AFA BT SOD . POD | CAT R M1 i T A4
{0 MDA 4% T X5 BR 41, vT fitam 1 42 2 AR
BB P, SER ARG T DA B E K ARAT R
1 G, X — 2578 SRR O e 2 SR —3

AT AT B T B0 B A B 5 5 BIVFE B 9 0
S I RE B 50 g/L+ T &5 B 20 g/L+ABA 1 mg/L+
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