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In vitro germination of immature seeds derived from polycross of sugi (Cryptomeria japonica)
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Abstract: As one of the methods for labor-saving production of genetically diverse seedlings, it is conceivable to use immature
seeds derived from polycross (artificial crossing using mixed pollen of multiple parents). Although the pollen parent contribution
rate of mature seeds derived from polycross has been reported to be significantly distorted from the expected value, there is no case
examined in the seed developmental stage (immature stage). However, it is difficult to extract seed embryos from immature seeds
and extract DNA. In this study, we considered germination method of immature seeds of the Japanese cedar in vitro. In March 2019,
artificial crossing was conducted using two type of pollen mixture (3Mix with equal amounts of 3 parental pollen and 10Mix with
equal amounts of 10 parental pollen), and cones were collected in late July 2019. We extracted immature seeds from cones and
sterilized immature seeds and placed megagametophytes containing seed embryos on three types of media. As a result, it was
confirmed that immature seeds of cedar germinated under in vitro condition.
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Fig.1 Germination of immature seed
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Fig.2 Embryogenic cell induction

Compound Amounts
KNO; 500 [mg/L]
MgSO, - 7H,0 250
CaCl, - 2H,0 375
Ca(NO3y), + 4H,0 30
NaNO, 30
KH,PO, 35
NaH,PO4 - 2H,0 80
KCI 40
MnSO, - 4H,0 10
H,;BO, 20
ZnSO, + 7H,0 12.5
Kl 0.5
Cuso, * 5H,0 1.2
Na,MoO, - 2H,0 0.1
CoCl, + 6H,0 0.1
FeSO, + 7H,0 15
NaEDTA 20
Thiamine HCI 2.5
Pyridoxine HCI 0.25
Nicotinic acid 2.5
Glycine 2.5
myo-Inositol 500
Casein Acid Hydrolysate 500
L-glutamine 1000
Sucrose 10000
Bacto agar 8000
Activated Charcoal 2000
pH5.6-5.8
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Table 3. Composition of medium B

Compound Amounts
KNO, 500 [mg/L]
MgSO, - 7H,0 250
CaCl, - 2H,0 375
Ca(NO3y), + 4H,0 30
NaNO, 30
KH,PO, 35
NaH,P0O4 - 2H,0 80
KCI 40
MnSO, - 4H,0 10
H;BO; 20
ZnSO, + 7H,0 12.5
Ki 0.5
Cuso, * 5H,0 1.2
Na,MoQ, - 2H,0 0.1
CoCl, + 6H,0 0.1
FeSO, + 7H,0 15
NaEDTA 20
Thiamine HCI 2.5
Pyridoxine HCI 0.25
Nicotinic acid 2.5
Glycine 2.5
myo-lnositol 500
Sucrose 20000
Agar 10000
Activated Charcoal 2000
pH5.6-5.8
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Table 4. Composition of medium C
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Table 5. Germination and embryogenic cell induction

rate from media and polycross

e B

A 3Mix 34.545 73.636
10Mix 48.095 61.905

£ &t 43.438 65.938

B 3Mix 4.688 28.646
10Mix 12.530 29.157

= 10.049 28.995

HEHiIC  3Mix 0.000 56.005
10Mix 0.000 44.631

&gt 0.000 50.558
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Compound Amounts
KNO; 500 [mg/L]
MgSO, + 7H,0 250
CaCl, - 2H,0 375
Ca(NO3y), + 4H,0 30
NaNO, 30
KH,PO, 35
NaH,P0O4 - 2H,0 80

KCI 40
MnSO, - 4H,0 10
H;BO; 20
ZnSO, + 7H,0 12.5

Kl 0.5
Cuso, -+ 5H,0 1.2
Na,MoO, - 2H,0 0.1
CoCl, + 6H,0 0.1
FesSO, - 7H,0 15
NaEDTA 20
Thiamine HCI 2.5
Pyridoxine HCI 0.25
Nicotinic acid 2.5
Glycine 2.5
myo-Inositol 500
Casein Acid Hydrolysate 500
L-glutamine 1000
Sucrose 10000
Gellan Gum 3000
2,4-D 10 [uM]
BAP 5
pH5.6-5.8

Table 6. Result of the generalized linear model for in vitro germination of the immature seeds of cedar as a response

variable
s Hb e # K
gk (FLHE . 55 HiB) (JHE : 10Mix)
FEHLA FEHC 3Mix
HeEfE -2.005 +1.981* -18.232 -0.727*
+SD 0.141 0.179 437.808 0.199

HIFERNAEETHDHZ L ERT (<0.01)



