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Abstract; We used leaves of red-flowered strawberry as materials, by selecting the best medium for the callus induction,

adventitious bud induction and root growth to establish a rapid propagation technique system of red-flowered
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strawberry. The results showed that TDZ was better than 6-BA in the induction of callus, and TDZ and NAA combination

had better effects than TDZ and IBA. When the concentration of 6-BA was 0.5 mg + L', the inductivity of adventitious

bud reached 86.6%. The low 6-BA concentration and 8 g - L' agar were benefical for seedling growth. NAA was better

than IBA in the rooting inducing. So the optimum medium for callus inducing was; MS + 1.0 mg - L TDZ + 0.5 mg -

L'NAA + 30 g - L sucrose +7 g » L' agar; the optimum medium for adventitious bud inducing was MS + 0.5 mg « L'

6-BA + 0.1 mg + L' NAA + 30 g - L' sucrose + 7 g - L' agar; the optimum medium for seedling growthing was MS +

0.1 mg - L' 6-BA + 0.1 mg + L"'NAA + 30 g - L' sucrose + 8 g + L' agar; the optimum medium for rooting was MS +

0.5mg - L' NAA + 30 g + L sucrose + 8 g « L' agar. The tissue culture seedlings grew well and the living ratio

reached 93% after planted for 20 d. The establishment of rapid propagation technique system of red-flowered strawberry

provides scientific and technological support for large-scale production of high quality red-flowered strawberry

seedlings.

Key words; red-flowered strawberry, tissue culture, rapid propagation
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Table 1

x1 FRHBFEFHEWMARESHRAGHRFS

Effects of different hormone combinations on the callus inducing of red-flowered strawberry

sEA

sl

Treatment

WMRARIIE (mg - L)

Composition and concentration of hormone

TDZ

6-BA

NAA

IBA

Bk

Number of

explant

SMIR iR

N

Number of

callus

Inductivity

(%)

A LA AR DL

Growth condition of callus

Al

A2

A3

A4

A5

A6

A7

A8

A9

A10

1.5

1.0

1.0

1.0

1.0

2.0

2.0

2.0

0.5

0.5

0.4

0.4

0.1

0.2

0.5

0.1

0.2

0.5

30

30

30

30

30

30

30

30

30

30

15

18

10

15

50.0

60.0

56.7

43.3

30.0

6.7

6.7

16.7

50.0

MOHAR L BUbEEHR , IR,
TorEfk

Callus were relatively big and loose, light
red, no browning

PR TR AT Lk AR O N
itk

Callus were big and relatively loose, light
yellow, no browning

MOHAR L BUbRGN , g a,
pickia

Callus were relatively big and loose,
yellow and green, no browning

MO U RS R,
WAL R AR

Callus were relatively few and tight, light
yellow, little browning

AN N R EAN = R 2L e
FEEERUIT

Callus were few and tight, red and white,
little browning

IS T 8 N R EAR Rl 5
R =

Callus were few and tight, red brown, se-
rious browning

WAHARD B R, R
AR B v

Callus were little and tight, red brown,
serious browning

A LRD, BT B, 6,
AR BERGS

Callus were little and tight, yellow
brown, serious browning

MO LRD, B B, sl 6,
R EE =

Callus were little and tight, yellow
brown, serious browning

WOAELURD BRSO, 1
AR

Callus were little and tight, yellow
brown, serious browning

2.0 mg « L 6-BA (IS ACRE L 1.0 mg - LAY
SRR, HI B AL R R A 2
AR FR N MS + 1.0 mg + L' TDZ + 0.5 mg -
L' NAA +30 g« L'JEHE + 7 ¢ - L3R,
22 ARABEMNAGALREF IFSHHME

TEANE i R G i L UG BB 35 15
d JG , ANEF R oAb, BlE 55 5% 0] T KON
R ANIBIG IN,30 d JEANE S IE L a1 3

N BRI ESRIN 2, BEE IR 6-BA WRE
BT, AN P53 N, 7 B3 A 6-BA
WREN 0.5 mg - LTBEANE 2F15 3R 5 1A 86.6%, LT
B1.B2 Wi 5 %50 5l 43.6% 1 13.3% ., (A1
B4 Ab PR AN E 25 RO TR, H 5 0.5 mg -
L'WENAFYREREER, HiIASES B A
FGAMRL, T, 75 R 2R A S KRR
R AR R A, KA B (Y 6-BA R BEAR -1 ) 3h
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Fig. 1 Effects of different hormone combinations on the callus inducing of red-flowered strawberry

K2 PR R B IR BEAR AU 5 5 A i £ 41 41

Fig. 2 Subculture of callus by using four fine medium compositions

B 3 AFEKE R 6-BA MAE ZHENIHS

Fig. 3 Effects of different concentrations of 6-BA on the adventitious bud culture of red-flowered strawberry

ZFEMoE RS 6-BA Wt R EIF S A4 AU E NS SRR R R B3 kb3 HD
BUTE L, AR T 2E0 Ak, BRI BERR A AER%E MS + 0.5 mg - L'6-BA + 0.1 mg - L NAA +30 g -
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Table 2 Effects of different concentrations of 6-BA on the adventitious bud culture of red-flowered strawberry

PR
Concentration of TEHR
A 4H 20K A 3 =
Ab P hormone i 2 Number of ﬁiﬁiz AR
- LY Number of . Inductivity .
Treatment (mg adventitious Growth condition
callus (%)
bud
6-BA NAA
Bl 0.1 0.1 30 12 40.0 WO EUER, A E F B KRG, Bl 4k
Callus increased, the adventitious buds were few,
weak and yellow green
B2 0.3 0.1 30 22 73.3 I Z ASE ZF Bl s ok, /Nt 7R
Adventitious buds were more, and yellow green,
leaf stretch
B3 0.5 0.1 30 26 86.6 AR Z B, B Rag /N Ef e
Adventitious buds were more and flourish, leaf green
and stretch
B4 0.8 0.1 30 14 46.7 IR A E 2 BRI, /I R AT R

Adventitious buds were more and green, leaf stretch

4 [RIMERE ) 6-BA FIBRIIE XS Fi g i A AOR

Fig. 4 Effects of different concentrations of 6-BA and agar concentrations on seedling growth of red-flowered strawberry

L'BEWE + 7 g - L3R,
2.3 REIREE 6-BA FIIRBE T B0 H B 0 520
LT /I o B2 AN [R) ot v 05 5 2k v
FEF%  BERE R R TR /IN R AN BT 1Sk, 25
d JE Gt/ INET AR RO, B I 4 SR 3\, A
BRI S /N A K FEBURIRE R 7 ¢ -
L' C1~C4 Ab 35 v 1 /)N A A 8 B A ) 3B v B 8
g+ L'C5~C8 Ab Ay 55 , it R By, ek 2, 1 1Y

WIS AR R, AE C1,C5 Ab P 6-BA He FE 4
K, KB TE Ly iaksk, i ROk, TTRER S
WA AR AR MR SRR E, e R
IR A 6-BA i vT LUIAR G A2 afk AR K, o e
ST 2% 5 A1 il Vi A 0 20 20 1% A K T B B Ak 1 7
Az AN E T R A AR AR R ) B
I PR SRl B W R ARy €5 15 3R 2L, |/
MS +0.1mg -+ L"6-BA+ 0.1 mg-L"NAA +30¢ -
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Table 3  Effects of different concentrations of 6-BA and agar on the seeding growth of red-flowered strawberry

S O T Y -1 sne A

i Comptin ol et et SR Kokl ML
Treatment agar Vitrification Growth rate Flourishing

6-BA NAA (g+ L") phenomenon of seedling level of seedling

Cl 0.1 0.1 7 ++ w ok #

Cc2 0.3 0.1 7 ++ * #

C3 0.5 0.1 7 +++ * % #

C4 0.8 0.1 7 ++ * % #

C5 0.1 0.1 8 + * ok % ##

Cco6 0.3 0.1 8 ++ % ok % #it

C7 0.5 0.1 8 ++ % % #

C8 0.8 0.1 8 ++ ok ok ##

T+ EBOEAEE; ++ MBS ERRUE,; +++ WBISEERRIE,; « WAKE; = « HAKERWR; = « « HAKK
B # WA —; ## A L BRI

Note: + Poor vitrification phenomenon of seedling; ++ Obvious vitrification phenomenon of seedling; +++ Very obvious vitrification phenome-
non of seedling; * Slow growth of seedling; * * Faster growth of seedling; * * * Flourish of seedling; # Normal state of seedling; ## More
burly of seedling.

K5 REMERY NAA FIBA XoF BAE IR A5 1 A AR A0 5 )
Fig. 5 Effects of different concentrations of NAA and IBA on the rooting of red-flowered strawberry
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Fig. 6  Growth phenomenon of tissue cultured seedlings of red-flowered strawberry El. Just transplanting seedlings

E2. Survival seedlings; E3. Seedlings after growing for two months.

L'BERE + 8 ¢ - L'BillR.
24 ARAIHMEMESERNTM

TEAEMREE TR A LA R 97 18 d J5 40 Mk it
R Bifi 15 % B[] 28 AR ) 50 AS B3 i, 25 d s
BT RRE B A ARG O, R IRl 5 Rk 4 W%, D1~
D4 HITA NAA 5 S 4L 85 T AR 1 K AR R &
RFRE L DS~ D8 A IBA W95 SRR,
NAA WRJEH 0.1~0.7 mg - LAY BEJL N, bl 5
NAA PV TR R 15 S RO 58 B D3 i
BORE D4 MZESFAHE, MMA IBA 5 55 3
ORGSR 2 WA, LR D, R E
IBA THESE RO AR, WAL R R E
S rh NAA 935 3 ROCR I i T 1BA 1915 &
BOR S 3 Ah CR A R I AR 25 8 18 5 f i
TR MRS FRFE N D3 MS + 0.5 mg - L' NAA +
30 g - L'BERE + 8 ¢ - L'BiR,
2.5 EEEKBR

TR LA R 43 PR (I 6. E1) 5 5% 20
dJe, A 3 HRERE M R &8, iR 2, A 40
BRI 4wt (B 6. E2) , L% R ik 93%, 4
K E WAy it sk (R (&1 6:E3) .

3 W EHE®

HMEL MR IE R R SR R IBORE TR L L L%
B AL TC P A R R I A A ) RN T

x4 AELRER NAA 70 IBA S EER S AR
Table 4 Effects of different NAA and IBA concentrations

on the rooting of red-flowered strawberry

TR R S B
Composition and A K WZE %k
concentration of i TR
pLivi-a
T ﬂfﬁ ¢ hurmonf Growth Flourishing
reatmen (mg - L7) rate of level of
Toot Toot system
NAA IBA
D1 0.1 + *
D2 0.3 ++ * % %
D3 0.5 +++ * ok %
D4 0.7 +++ * % %
D5 0.1 + *
D6 0.3 + *
D7 0.5 + *
D8 0.7 + *

T+ MRS, ++ RAEREM, v+ RAERRYR,; « R
R o« oo MR,

Note: + Poor growth of root; ++ Faster growth of root; +++
Fastest growth of root; * Poor of root system; #* * * Flourish of

root system.

LR 2 1 S, AR 8 AR AR F) R A R bR 4
PRI LA AN A T o SRR R B e,
THRAAIERPR 2 2508 - AE 25 AE R A
JEUAE TR, — MR ) B 2R 2R A R B 5
W2 RIRLIR RE M R O SMER 5 Z A1 LA
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HURE B A 5 i B b 22, nl DIBB I SR 4R
WAL BAE FHFAEATT N E h E X E
B, ORISR R R AL R A
Wi St FE b TDZ 1Y 35 5 ORI T 6-BA, 1.0
mg « L'TDZ B IR T 1.5 mg - L', TDZ 5
NAA FEAfHZCR LT 5 IBA A S H A, 2.0
mg + L'6-BA i FRHORZE 1.0 mg « L'HES
RORAY WOk PR 41 205 T 1 B A 3R 28 MS
+1.0mg+ L' TDZ + 0.5 mg - L' NAA + 30 g - L”
FEWE + 7 ¢ - L3R, AN EF MBS E TR MS +
0.5 mg -+ L'6-BA + 0.1 mg - L' NAA +30 g - L i
Wi+ 7 g« L'BlR, RTEARSEFEMEE, T
A5 (2013) Wik MS S i RIS AR B R 5L, T 52
IR 55 (2008 ) LA FEAFFRE N o AMER, 15 H MS +
6-BA 0.5 mg - L'+NAA 0.1 mg - L' B3R B bl ™
AREL, Hf A SRR K A 8 2R i Es
W%, RiEAE(2013) WFoE 45 SRR, < R —
SR RS IE R SR A MS+2.0 mg - L7'6-
BA +0.1 mg « L'2.4-D , 35 5% 0[1K85.7% , ¢ £1.5¢
X R R AEFIE R SRR MS+2.0 mg - L7'6-
BA +0.1 mg - L' IBA 5%k 81.9%, #thdh
25 (2013 ) WF 7T 45 H 55 A5 20 30 R 25 4 - 7 AE MS +
B5 + TDZ 3.0mg - L'+NAA 0.1 mg - L'} 373 |
AEZF AR R OL B . E 555 (2010) FIAIH
A (2014) WFFE RIS [R] A FE AR I R 6 AE ) A=
I 700 B b 28 v B 1 SR B AN TR], TDZ 550R
WAL T 6-BA, ZRIESE5 (2016) LLZF A AMER,
RIS SR TR 52 MS+6-BA 0.5~1.0
mg + L'+NAA 0.01 mg - L'+ # 8% 30g - L',
FEARACHE TR Bl MS+6-BA 0.5~1.0 mg - L' +NAA
0.01~0.05 mg - L'+ AMHE 20~30 g - L', AHF
FHZME TR R R RS A A
I s, AU S P B T A R R
TDZ , A AR5 1Y 240 M 3 4 3R 05 Ve, BB A% 1T 47 b fiE
A LU A A E 2R T D 6-BA I FH vk
JERE B3R SCHRIG, XA AT fig 2 X R 3 HT 9 28 TDZ
BRI EGAAAR G EANMRRER, EA
FIFFHEFFEN =L, A, @GS ZEIME R
ANT] BRI I U BE l SS A AE — W 25 7 (HAE
ZFi5E T 6-BA HRE R IR .

15V A A R M R B G LR R B R A R
KEFZM PR A B S B w rh o i Ry Bl ™
W28 HIE W R R ) AT A A
MR FRET IR HEMN T g - L'HME]8 g -
LY AHILEINA 8 ¢ - L' BRI IG R A &g T
REWMMBE SIS, B AR B EE,; EH
RS b AR B R R A MR EE R 0.1
mg - L' 6-BA F10.1 mg - L"NAA {3 () 6-BA
AT DIRG9 A 2 A R vk BE ST 5 ) AR il
AL R A B A DA A 2 5 %% N B Ak
B 7 A, X 5 2 & AR 4F (2014) FLAT 52 % 4%
(2016) MIRFFEEE A — 3, MR R MY Kk B 2
S 1 RS AR A ) 1 G B IR 3R, AS B 5 45 2R R B
A A B FE 3 S MS + 0.5 mg + L' NAA + 30
g LHEWE + 8 ¢ - LB, NAA M5 SRR W]
LT IBA, ESLAE (2010) HF 5T 21 R A A AR B
FH 1/2MS + 6-BA 0.1~0.5 mg - L™ ; Ge A& W fi2s
H(2015) WFFEAF H FEAE I AR MR B 3R 3L 1/2M8S +
0.2 mg - L' NAA; 150545 (2015) 15 3| fe il L 3
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