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Somatic embryogenic cell induction from seeds of pollen-free sugi (Cryptomeria japonica) produced at
the Niigata prefecture
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Abstract: As a measure against sugi-pollen allergy, the use of pollen-free sugi has been promoted. Actually, for the production of
pollen-free sugi, plants derived from seeds obtained in an indoor miniature seed orchard were selected as pollen-free individuals
after confirmation of the absence of pollen in male strobili induced by gibberellin treatment. In this way, due to the shortage of
breeding parent material and that more than 2 years of time and effort is needed to select pollen-free individuals, the production
efficiency of the seedling becomes a problem. 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 seeds produced at the Niigata
prefecture. Somatic embryogenesis cells were induced in seeds collected from early July to early August on 1/2 EM medium
supplemented with 6-benzylaminopurine (BAP) and 2,4-dichlorophenoxyacetic acid (2,4-D). Regarding induction efficiency, the
best result was achieved when seeds were collected in early July.
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Fig. 3 Removed seeds from the collected cones  (bar: 1 cm)
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Fig. 1 Pollen-free sugi rootstock used in the crossing B—4. FrREETefER s (S—: 1cem)
(Niigata Prefecture Forest Research Institute) Fig. 4 Megagametophyte containing zygotic embryo (bar: 1 cm)

M—2. NIRRT &> THE LT X F5RDEHR M—5. NEMIZHMIAOREE (/S— : 1cm)
(/X—:1cm) Fig. 5 Induction of embryogenic cells (bar: 1 cm)
Fig. 2 Cones of pollen-free sugi obtained by artificial crossing

(bar: 1 cm)
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Fig. 6 Proliferation of embryogenic cells (bar: 1 cm)
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Table 1 Composition of induction medium

Compound Amounts
KNO; 500 [mg/l]
MgSO, « 7H,0 250
CaCl, - 2H,0 375
Ca(NOg), - 4H,0 30
NaNO; 30
KH,PO, 35
NaH,PO4 - 2H,0 80

KCI 40
MnSQO, - 4H,0 10
H;BO; 20
ZnS0O, * 7TH,0 125

Kl 05
CuSO;, « 5H,0 1.2
Na,Mo0O;, + 2H,0 0.1
CoCl, - 6H,0 0.1
FeSO, + 7H,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
24D 10 [nM]
BAP 5
pH5.6-5.8
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Table 2 Compostion of proliferation medium

Compound Amounts
KNO; 500 [mo/1]
MgSO, - 7TH,0 250
CaCl, + 2H,0 375
Ca(NOg), - 4H,0 30
NaNO; 30
KH,PO4 35
NaH,PO4 - 2H,0 80

KClI 40
MnSO, + 4H,0 10
H3BO; 20
ZnS0O, + TH,O 125

Kl 05
CuSO; + 5H,0 12
Na,MoO;, * 2H,0 0.1
CoCl, - 6H,0 0.1
FeSO, - 7TH,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
24D 3 (uM]
BAP 1
pH5.6-5.8
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Table 3 Effect of seed collection time on the embryogenic cell

induction frequency

EREURFH
7 A kA 7 AA) 8 A kA
(7/4) (7/19) /1)
36. 0% 14. 0% 8. 7%
(108/300) (59/420) (45/516)
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