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Abstract: As a measure against sugi-pollen allergy, the use of pollen-free sugi has been promoted. For the production of
pollen-free sugi, plants derived from seeds obtained in an indoor miniature seed orchard were selected as pollen-fiee individuals
after confirmation of the absence of pollen in male strobili induced by gibberellin treatment. In this way, the time and enormous
effort required to select pollen-free individuals increases the cost of seedling production. Therefore, we aim to establish a mass
production method of pollen-free seedling by innovative combination of early selection by DNA marker and mass propagation
method based on somatic embryogenesis technology. This time, we investigated the induction efficiency of somatic embryogenic
cells from immature seeds. Somatic embryogenesis cells were induced in seeds collected from early to late July on 1/2 EM
medium supplemented with 6-benzylaminopurine and 2,4-dichlorophenoxyacetic acid. Regarding induction efficiency, the best
result was achieved when seeds were collected in mid-July. In addition, we examined the effect of different sterilization methods
of explants and the effect of low-temperature treatment in the somatic embryogenic cell induction efficiency. Captured
embryogenic cell lines were transferred to maintenance and proliferation medium in order to obtain experimental material for plant
regeneration and DNA marker analysis.

Keywords: pollen-free sugi, somatic embryogenesis, Criptomeria japonica, immature seeds, somatic embryogenic cell induction
efficiency
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Fig. 1 Cones of pollen-free sugi obtained by artificial

crossing
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M—2. fliFiEzaiettatEmE (5— 1 mm)
Fig. 2 Megagametophyte containing zygotic embryo (bar: 1

mm)
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Table 1 Composition of induction medium
Compound Amounts

KNO; 500 [mg/1]
MgSO, - 7TH.0 250
CaCl; : 2]‘[30 37.5
Ca(NOs), * 4H,0 30
NaNO; 30
KH,PO, 35
NaH,PO4 « 2H,O 80
KClI 40
MnSO; - 4H,0 10
H;BO; 20
Z]‘)SO4 * 7H30 12.5
KI 0.5
CuSO, * 5H,O 1.2
NH:MOO.; . ZH'_aO 0.1
CoCl, + 6H.O 0.1
FeSO, « TH.0 15
NaEDTA 20
Thiamine HCI 25
Pyridoxine HCI 0.25
Nicotinic acid 25
Glycine 25

_myo-Inositol 500
Casein Acid Hydrolysate 500
L-glutamine 1000
Sucrose 10000
Gelrite 3000
2.4-D 10 [1M]
BAP 5
pH5.6-5.8

HM—3. RNENEMMEOFEE (/S—: 1cm)
Fig. 3 Induction of embryogenic cells (bar: 1 cm)
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Table 2 Composition of proliferation medium

Compound Amounts

KNO; 500 Tme/l]

MgSO; + 7TH,0 250

CaCl, * 2H,0 375

Ca(NOs), * 4H,0 30

NaNO; 30

KH-PO, 35

NaH,PO4 - 2H,0 80

KCl1 40

MnSO, + 4H,0 10

H;BO; 20

ZnS0, + TH,0 12.5

KI 0.5

CuS0; *+ 5H0 1.2

Na-MoQy * ZH:O 0.1

COC]: & 6H30 0.1

FeSO, - TH.0 15

NaEDTA 20

Thiamine HCI 25

Pyridoxine HCI 0.25

Nicotinic acid 25

Glycine 25

myo-Inositol 500

Casein Acid Hydrolysate 0

L-glutamine 1500

Sucrose 30000

Gelrite 3000

24-D 3 [uM]

BAP 1

pH5.6-5.8
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B—4. FREMERAMIAOHER: - #58 (/S— : 1cm)

Fig. 4 Proliferation of embryogenic cells (bar: 1 cm)

M— 5. AEMEAHIEOHERT - 87 (/S— : 1cm)
Fig. 5 Proliferation of embryogenic cells (bar: 1 cm)
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Table 3 Effect of seed collection time on the embryogenic cell induction frequency

R R 1 BAME RS A TE T A A % FEE
B L7 SRS (%)
THEA (7/3) 1,461 167 11.4
7 AthAl (7/16) 1,228 244 19.9
7TATA (7/29) 804 62 7.7

*REFREREE 0 1% IREHERET U T AJEIEIC 15 4yR
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Table 4 Effect of surface sterilization methods on the embryogenic cell induction frequency

KA PAMEIAEL A TE TR R A A 2 it g
P LS RS (%)

A 104 3 9.9

B 482 11 8.5

C 624 135 21.6

7 AHAl (716) WERLEFETEEY, DTFToRETREREEZTo 2
A:70% =& J—iZ 10 43fE
B:99.5% —# /J—/LiZ 343, WIT 1% WwHHEFRET U U ABEIZ 30 40
C: 1% wALHEFRFEET MU o AEEHRIZ 15 471
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Table 5 Effect of seed cooling treatment on the embryogenic cell induction frequency

iR AL * AL A TE TR R A 2 FEE
L= AR (%)

il 396 55 13.9
HY 276 75 27.2
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