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Plant regeneration from somatic embryos of Japanese black pine after maturation with
polyethylene glycol or a high concentration of gellan gum
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Abstract: Somatic embryogenesis is one of the most promising techniques for mass propagation. However, for many species, a
low plant regeneration rate has been one of the problems for practical use. For Japanese pines, although high maturation rates of
cotyledonary embryos were described, the subsequent germination rate was extremely low. Therefore, we examined the effect of
two somatic embryo maturation methods (polyethylene glycol addition method, and high concentration of gellan gum addition
method) on the plant regeneration of Japanese black pine (Pinus thunbergii). Matured somatic embryos were transferred to a
1/2EM solid germination medium without plant growth regulators and cultured under a 16 hours fluorescent lighting of about
4,000 Ix at approximately 25°C. As a result, the plant regeneration rate from somatic embryos matured on medium containing
polyethylene glycol remained low as around 10%, whereas somatic embryos matured on medium supplemented with a high
concentration of gellan gum showed a high regeneration rate of about 80%.
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Fig.1 Induction of somatic embryogenic cells
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Table 1 Composition of induction and proliferation medium Table 2 Composition of maturation medium
Compound Induction Proliferation Compound PEG Gellan gum
KNO; 500 [mg/ll 500  [mg/l] KNO; 1000  [mg1] 1000 [mg/l]
MgSO; * TH,O 250 250 MgSO, - 7TH,0 500 500
CaCl, * 2H,0 37.5 375 CaCl, « 2H,O 75 75
Ca(NOs), - 4H,0 30 30 Ca(NO3), * 4H,0 60 60
NaNOs; 30 30 NaNO; 60 60
KH,PO,4 35 35 KH,PO4 70 70
NaH,PO4 - 2H,0 80 80 NaH,PO4 - 2H,0 160 160
KCl 40 40 KCl 750 750
MnSO;, - 4H,0O 10 10 MnSO;, * 4H,0O 20 20
H;BO; 20 20 H;BO; 40 40
ZnSO;, * TH,0O 12.5 12.5 ZnSO;, * TH,O 25 25
KI 0.5 0.5 KI 1 1
CuSOy * 5H,0 1.2 1.2 CuSO; * 5SH,0 24 24
Na2M004 * 2H20 0.1 0.1 NazM004 N ZHzo 0.2 0.2
CoCl, * 6H,O 0.1 0.1 CoCl, * 6H,0O 0.2 0.2
FeSO, » TH,O 15 15 FeSO, « 7TH,O 30 30
NaEDTA 20 20 NaEDTA 40 40
Thiamine HCI 2.5 2.5 Thiamine HCI 5 5
Pyridoxine HCI 0.25 0.25 Pyridoxine HCI 0.5 0.5
Nicotinic acid 2.5 2.5 Nicotinic acid 5 5
Glycine 2.5 25 Glycine 5 5
myo-Inositol 500 500 myo-Inositol 1000 1000
Casein Acid Hydrolysate 500 0 Maltose 50000 50000
Glutamine 1000 1500 Polyethylene glycol 100000 0
Sucrose 10000 30000 Glutamine 7300 L,
Asparagine 2100 2100
Gellan gum 3000 3000 P
Ar, 700 700
ginine
24D 10 (M]3 (HM] Citrulline 79 79
BAP 5 1 Omithine 76 76
pHS5.6-5.8 Lysine 55 55
YRR R HE5ERFIC LI Alanine 40 40
Proline 35 35
Gellan gum 3000 10000
Abscisic acid 100 [uM] 100 [uM]
pH5.6-5.8
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Fig.2 Maturation of somatic embryos on PEG-medium
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Fig.3 Maturation of somatic embryos on gellan gum-medium
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EJZ%}L LI REEDREF Fig.6 In vitro growing of somatic plants
Fig.4 Germination of somatic embryos after maturation with
polyethylene glycol
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Fig.5 Germination of somatic embryos after maturation with a
high concentration of gellan gum

Fig.7 Acclimatized somatic plants
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Table 3 Germination and plant regeneration frequencies from somatic embryos of Japanese black pine (Pinus thunbergii) after

maturation with polyethylene glycol or a high concentration of gellan gum

Cell Germination frequency (%) Regeneration frequency (%)
Line*' Polyethylene glycol Gellan gum Polyethylene glycol Gellan gum
T216-2-1 21 (109/530)* 68 (967/1422) 20 (104/530) 67 (946/1422)
T205-3-3 60 (150/250) 70 (171/245) 51 (128/250) 65 (159/245)
T205-3-6 47 (47/100) 83 (132/160) 38 (38/100) 80 (128/160)
T216-4-1 2 (4/200) 92 (194/210) 1(2/200) 90 (190/210)
T205-4-1 0 (0/100) 94 (94/100) 0(0/100) 93 (93/100)
T205-4-2 7 (7/100) 95 (295/310) 3(3/100) 93 (288/310)
T205-4-3 9 (9/100) 91 (100/110) 5(5/100) 91 (100/110)
Sm64-6-1 6 (12/200) 95 (572/600) 1 (2/200) 93 (555/600)
Tn54-8-5 0 (0/100) 66 (119/180) 0 (0/100) 64 (115/180)
Tn54-8-8 1(1/102) 84 (84/100) 0(0/102) 75 (75/100)
Tn54-8-17 2 (2/100) 80 (120/150) 0 (0/100) 79 (118/150)
Tn54-8-20 4(10/245) 77 (154/200) 0 (3/245) 70 (140/200)
Ms90-9-1 5(5/100) 90 (358/400) 1 (1/100) 89 (354/400)

Mn9037-9-1 8 (8/100) 81 (323/400) 2 (2/100) 80 (318/400)
Total 15.6 (364/2,327) 80.3 (3,683/4,587) 124 (288/2,327) 78.0 (3,579/4,587)

1 7216-2-1, T216-4-1: 7 m—> 1216 &) MmbHESHh- 26
T205-3-3, T205-3-6, T205-4-1, T205-4-2, T205-4-3 : 7 m—> 12058 HMOFEIN-ZM
Sm64-6-1 : 7 m—2 [EEE 64 5| NOFESN-ZHE
Tn54-8-5, Tn54-8-8, Tn54-8-17, Tn54-8-20 : 7 m—> [Hil 54 B M BEFE S 7-26
Ms90-9-1 : 7 m—> [=ZIF 90 & 2 biFEEN-%H
Mn9037-9-1 : 7 m— [ =l 90 Bl )5 37 5] mbFEENT-%HM
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