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Production of Young Plants by Anther Culture of

Strawberry, variety Houkouwase

Kenjiro Kinucawa, Eiji TANESAKA and Ken SHIBAO

Synopsis

Culture conditions of anther culture of strawberry, variety Houkouwase, were studied to
improve conventional mass production technology of young plants by callus. Anthers about 1 mm
long easily produced callus on the MS and LS media supplemented with sucrose (30 g/1), agar (8

g/1), NAA (0.2-2.0 mg/l), and BA (0.2-2.0 mg/1).

Presence of anthers of appropriate size for

callus induction inside bud was estimated by the size of the bud and by the length of the bud stalk.
Enough aeration and supply of fresh medium to calli seemed to accerelate their propagation in
culture. Plant-regeneration was enhanced by transplanting growing calli from the medium i,
NAA of low concentration onto the medium containing 0.2 mg/l NAA and 20mg/l BA. A
practical handling method to produce young plants was also presented.
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Table 1. Composﬁions of basic nutrient media for anther

culture of strawberry

and callus

Media (mg/1)

Component MS* LS WH**
" MgSO0,+7H,0 370 370 720
Na,S0, — - 200
KCl - - 65
CaCl,+2H,0 440 440 ==
KNO, 1900 1900 80
Ca(NOy).-4H.0O - 300
NH,NO, 1650 1650 =
Nall,PO,-H.0 = = 165
K.HPO, 170 170 -
FeSO,-7H.0 27.8 27.8 —
Na.,EDTA 37.3 37.3 -
MnSO,-4H.0 22.3 22.3 7
ZnS0,+TH,0 8.6 8.6 3
CuS0,+5H.0 0.025 0.025 =
Fe(S0,), - =3 2.5
CoCl,*6H,0 0.025 0.025 —
Kl 0.83 0.83 0.75
H.BO, 6.2 6.2 1.5
Na,Mo0O,-2H,0 0.25 0.25 —
Sucrose 30000 30000 20000
myo inositol 100 100 -
Nicotinic acid 0.5 = 0.5
Pyridoxine HCI 0.5 = 0.1
Thiamine HCI 0.1~1 0.4 0.1
Ca-panthothenate = — 1
Glycine 2 3
Cysteine HCI — = 1
Agar 8 8 8

*MS (1962) and LS (1965) macro-and micronutrients.

“*WHITE (1943).

g/lEMZIzbOREREE L, LELHEZN
W BRI 24 e R TR L /2 (Table 1),
i pH 3R K SIS L 2 %0. 1N HCl £ 7213
0.1 N NaOH ©5.7~5.8ic ¥ L, 25X100 mm ¥
JERERE F 721100 ml Z VL Y4 2T TR
EHAEL, 1[UEMEISHRISEREL 2. £RH
BRI, B LBy, t—Fy> LT

Naphthaleneacetic acid (NAA), #4 +h A4 =
& L T Benzyladenine (BA) %R L 7.
WIT0% 5 / — V21083, ReT2%7 v
F7 43 (NaOCl) 2102 EESt L CRE 5
WL, BENCHETERERE, FERBLL. &
K 25°C+ 1°C1000~2000 lux #EFET T2
UL, UTOHEEIRL 2wnE &, ZDE#HE
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HSHEET B9, F£E 4~10 mm OB U 728 % $EE
L, ZOKEX, HOKEE, o, BIUHM
oA AEHEEL ST,

AV AEHIZ b To B, LS A NAA
£ BA %#2.0mg/l 20oMA7bDTH?, WEHD
KEXDMFEE Table2 1z, HOK X X L [{HK 6
%D H v 2468 % Fig. 1 iwrx L7z, AR
KOKE&H 1 mm FiRORES L <, BILIEE
ELOHREET, ZORFOWHOKE X135.5~6.0
mm Th-o7:. ZORFHOBONEEZIL O LE
EREEEY — I VIREIC Lo THREIT B L, %< RTE
MBHROBRBAHEER TH 72, £, Hdlem
AR HETL, L6 2mm 0E X Cla~iGt
Wik, BRIV AL o T,

2. EHORS LHEOH L A{LE

HORBMORE EZDHHL ORI L EDA VR
{EEDOMIE % Fig. 2 125 LTz, TEHH5.0~6.0 mm
DWDOHIIIZIIEFiglDT7 7 2~41H560D
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shi.

3. BRI E DO A L AEHE

JEEOAL AR 12, NAA & BA 20.2mg/l &
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Fig. 1. Size of flower buds and the frequency of
anthers with callus formation in culture
(strawberry). For the size of flower bud in
every ranks see Table 2.

Table 2. Size of flower buds, petals, and anthers of strawberry

Pank Size(1)* Mean length Mean length Color of
(mm) of petal (mm) of anther (mm) anther*”*
1 4.5=51< 5.0 1.25 0.80 tr to lg
2 5.0=1< 5.5 1.81 0.96 yg to ly
3 5.551< 6.0 2.50 1.10
4 6.0=1< 6.5 2.79 1.37 ly
5 6.5=1< 7.0 3.16 1.36
6 7.0=1< 7.5 3.51 1.63 y
7 7.5=1< 8.0 nd nd nd
8 8.0=1< 8.5 3.60 1.83 darker y
9 8.5=1< 9.0 4.40 1.86
10 9.0=1< 9.5 5.12 1.92 darker y to o
11 9.5=1<10.0 4.47 2.0
12 10.0=1 5.50 0
13 open

*Length of closed young flower bud. The number of buds measured were 20 to 30.
**: tr. transparent ; lg, light green; ly, light yellow ; y, yellow ; o, orange.
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Table 3. Compositions of plant growth regula-
100 tors in culture media and the number of

- ( anthers to form callus*

S owf -
s ) Combiantion Days aft It tarted
g< of PGR** (mg/1) ays after culture starte
25 60f
SE Group NAA BA 7 14 21 28
%g 40 F 1 0 0 0 0 0 0
5 Ll 2 0.2 0 0 0 0 0
g<
&% . 3 2.0 0 0 1 1 1

0 2 4 6 8 10 (mm) 4 0 0.2 0 1 1 1
5 0.2 0.2 0 q 7 7
Length of flower stalk
6 2.0 2.0 1 2 5 7
Fig. 2. Length of flower stalks and the frequency 7 0 2.0 1 1 1 2
of anthers with callus formation in culture 8 0.2 2.0 0 3 4 4
{gepswherry) 9 2.0 2.0 0 8 11 14
_ *The number of anthers cultured in each group was
24.
60 **Plant growth regulator.
;: F m==ze (1)
£s F s A VAR A BE L 72 NAA £ BADOY
EE wf 55 BoBHIRY T b, HEHALBLEEDH VAT
52 7 I (5) RIZB T 5% 7205, NAA %7213 BA MRS
9= i 7 L RBIFE, ANVAERLEL b EEABASH
kY 1’
%:‘E 0k /A & 7= (Table 3).
o /Ax’ 5. BIMOFE L & v XK
o 3FHASEMI NAA 0.2 mg/] & BA0.2 mg/
b , L . | BEEML -8 AEL, 22, 5mm ADH NV
0 7 14 21 28 AMEFRKL, 28NS~ BHL . K

Days after planting

Fig.3. Basic nutrient media and the frequency of
anthers with callus formation in culture
(strawberry). Media: MS (O), LS (A),
and WH (A).

Every media were supplemented with NAA
0.2+BA 2.0mg/l (—), or with NAA 2.0+
BA 0.2mg/l ( Y

TOKAEDHGE 2 fi# i+ 2 &, WH 553t % 8
&, 2fioMCKkES T o7, WHEBETIE, #»
WAL 785 1R 21 HE & TR L 7248, %
DO, FLANVALBEREFEL 20T, BB E( )
PRIz ECik L 72 (Fig. 3).

4. ERFAEMHOBEE LAV ALHE

LS 345, NAA 55U BA O#FEE% 0, 0.2
BLU2.0mg/l O3 KETHEY, HEEKRL, 4

BB L UBHIBFIC AV ADTR ZHE L, Fig 4
RUT, ANVREMS HERESIC BL TS BIFR
W %R L7z, DWT LS BAEMBEHE TH - 7.
WH 81T, YV ARBILT 2 L8 L, 20
%A REEIEL 22,
6 . ESIEYFTIE & A v R DR

LS 3z, sFn3KHE0, 0.2, BLV
2.0mg/1 ® NAA & BA Z#H&¥ THEMNL, £FI
ANAEMKL, 17BHEORMEREL 2, @K
Lich VAR,

1) LS#EZF 241 NAA2.0mg/l £ BAO0.2
mg/l ZEMU I TEELCHIEER Db DL

2) E LU < NAAO0.2mg/l £ BA2.0mg/l # &
U735 T LCHIEE Db 0D 2 Mz 54
THWw, Zhb R % Table 4 W/RL Tz,

1) TiE, NAA BHRMX TlEh VA ZRFRA L
RHE 3, BADHFEETTERE D RO ZRL



&K - B - ZRE A F IO

41

Wet weight of callus (mg)

Days after transfer

Fig. 4. Propagation of callus with time on various
nutrient media (suplemented with NAA 0.2
and BA 0.2 mg/D)

72.2) Tid, BA BRI T3 A v X ¥ A Wbt
€7, NAA OFHE FTRORIEZRL 72, Bl5, i
KL 72 v ABEERICERF ORI Rz 32 T
WERFBMEBEREL, 0RO EE:
BLIZLTWRbDOLEEEND, LRI HILA
X NAA b BA b @8E 2.0mg/l) D& &b R
R %L 7,

7. fREESIE & B AL ARG

TREMZ 0w LS IAREH -, NAA & BA *
zhTh2.0mg/l iDL 7o &R %, 100 m] = v
VR4 INT T AICS0Oml TORML T —A,
[El—HE TR 2N THBL 7 PARE THEL
oAV ABEIOmm AYIDHi 2, ES LU TOHL
T, £tk FOWEREAEL 2, Zhk, 25°C,
P 7 cm, 96718 /43, 2000 lux Mg R Tkl
L, 2 7B 2 AMBOBREEROKRES:
Fig. 52 Uiz, A VA SR8 L, FRM A
T ERL, 8B HMKIC 7 7 A aBHOo T T
B O A v ABROShR THEf T 213 £ & <HIBEL
AR

8. WNADHERNERDRE

A AR FRE L > TEFOELBELT S, &

Table 4. Effects of plant growth regulators in sequential cultures on the

growth of callus

Calluses were transfered from
the medium containing:
NAA2.0+BA0.2 (mg/)

NAA0.2+BA 2.0 (mg/l)

BA NAA (mg/D) NAA (mg/l)
(mg/1) 0 0.2 0.2
0o + + + ¥ S 44 +++
0.2 ++++ 44+ ++++ + + 4+ ++++
2.0 + 4+ 4+ ++4+4+ ++++ + +4+4+ ++4++
W ot
Callis /] &) 4 @

-/
14 28

Time (days)

Fig. 5. Shaking culture of strawberry callus
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DR ->T=HNVAEESmm ACYIDRH 2, LS
ABEHIC BA 2.0 mg/l & HMICEHINL B £
o RMKL, e L THMME (RER) DK%
B|ELL, 1 7 BEEREOBRESR L Tables «&
LT, TOEERAT TR, BRELHEOH L

Table 5. Color of callus and regeneration of

plant
Color of callus Growth Regeneration
yellow green + +
yellow + +
white - _
red -* =
brown — =
__transparent - -

Medium, LS+ BA 2/0 mg/1.
*Some turned brown.

**Finally turned dark brown.

***Grew at the beginning, turned dark brown, then
ceased growing.

AW S b B BROWMMELEEL, Thosid
Sl X EHL 7.
9. HI AR L EYIBE AT 3 ERABYH

DI RMTF

BEH6BWVT, BHiLIAVADERIZE, B
AT OO E RFHEYHAOBRE L EHET 5 &b
bhot:, T, ZITR, ZOKEOFME LM
MEEERFCOVTLORT, HonLld, LSHE
Az FhFh 37KkHE0, 0.2, 2.0 mg/l D NAA
E BA 2 &S TEHMU 2T AH NV A WAL,
o EERNICTAE L - SEMcBEL T, 50H%
WANVAEROBE LHWEEEL *B/EL /-
(Table 6).

HNVAERWCBELT, Table6 D1, 3X& 2,
4R ERLEET 3L, BHAEHOMRE NAA O
WA NAA ER VI (2, 4R) B
WTHNVABEMEEETE T THEARACENRTWVLS,
MEEE L TR, BRETEEICB LT NAA D
EiE T BA BEMRETH-o LRIEORENL 3K
D NAAOD0.2mg/l1+BA2.0mg/lC BTk b B
CHEBELTLRHICENATY 3,

Table 6. Effects of plant growth regulators in sequential
cultures on the growth of callus and plant regenera-

tion

In the medium
of pre-culture
(mg/1)

Group NAA  BA BA (mg/1) (Y)VAAO.(éng/%)_O
1 0.2 0.2 0 - ++ ++
0.2 — +4+ ++

2.0 — +4+ +4++

2 2.0 0.2 0 b o i
0.2 + ++ ++

2.0 + +4+ ++

3 0.2 2.0 0 — 44+ -+
0.2 - ++ ++

2.0 — T

4 2.0 2.0 0 + 4+ ++
0.2 + ++ 4+

2.0 + + 4+ +++

Basic media was the LS. Growth of callus: good (+), medium

(++), and very good (+ + +).

some cultures.

*Plant regeneration occurred in
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Fig. 6. Basic nutrient media and rooting from
regenerated plant
Total number of plants examined were 30.
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Planting
Excising young ‘on .
asceptic anthers agar media
NAA 2,0mg/I
Planting  of BA 2.0mg/I

cutting

Jou e Y v g
I

KA

. —_—

v/\:,
Wrapping with Rooting Regeneration Callus formation
moss to enhance and propagation
rooting
NAA (mg/1) 0.2 0.2 0.2_ 2.0
BA  (mg/]) 2.0 2.0 2.0 2.0

Media : MS or LS.

Planting in

Acclimation Vermiculite soil

Fig. 7. Schematic sequence for the propagation of young strawberry plants
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