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Summary

This experiment was carried out 1o elucidate the factor of nitrogenase formation and to establish
the ni tregen fixation system in mixed culture of cultured cells and rhizobia through iissue culture
technique using three soybean varieties, Ilwangkeum, Namcheon and D 68-0099 as host plants.

The results obtained were as follows;

The callus was induced in embryvo and radicle, but not in hypocotyl. The most favor-
able callus induction was caused by the individual application of 2,4-D and NAA at the concentration
of 2mg/1 ardl dmg/l, respectively, bus in case of treating both 2,4-D and kinetin, that was done at the con-
centration of (. 2mg(2, 4-D)/0. 05mg(kinetin)per fiter. The growth of culiured cell was good at the
concentration of 2.0mg(2,4-D)/1and 0.2mg(2, 4-1)/0.05mg (kinetin)per liter. When cultured cells
were incculated with R. japonicum 019 and 011, their growthes wereconsiderably inhibited.

The addition of single amino acid inhibited the growth of cultured cells. Hwangkeum was inhibited
considerably by methionine and leucine. The inhibition of growth by single amino acid can be abo-
lished by the addition of certain amino acids.

The differentiation of adventitious root was good at the concentration of 2.0mg 2,4-D and 0.2
mg 2,4-D/0. 05mg kinctin per liter.

Of three host plants tested with 25 R. japenicum strains, Hwangkeum had affinity for 10 strains,
Namcheon for 7 strains and D68-0099 for none. The nitrogen fixing abilities of Hwangkeum and
Namcheon caused by cultured cell- Rhizobium association were high in strain 019, 007, and in 007

mixed with 119, respectively.
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‘Fable 1. Composition of the media used for the soybean
tissue culture

components (wg/£) PRL-4 B SCP SCN
KNQ, 1000 2500 1000 -
(NHD,50, 200 134 - -
KHPOy - - 300 300
NaHPO, 90 150 - -
NagHPO, 30 - - -
KCl1 300 - 63 65
NHNO; - - 1600 -
Ca (NOy ), 4H0 - - 500 -
Mg S0, 7H0 250 250 35 35
CaCl; 2H0 150 150 - 100
NaFe-EDTA 32 32 32 32
MnSOHO 10 10 4.4 4.5
H,BO; 3 3 1.6 L5
Na,; Mo 0O42H0 0.25 0.25 - 0.25
CuS50,5H0 0.25 0025 - 0.04
CoCl36H0 0.25 0.025 0.025 0.025
KI 0.75 0.75 0.75 -
m- inositot 100 100 100 100
Glycine - - 2.0 2.0
Thiamine HCI 10 10 0.1 0.1
Pyridoxine HCI 1 1 0.1 (.1
Nicotinic acid 1 1 0.5 0.5
2,4-D* 2.0 2.0 2.0 -
N-Z amine type A*¥ 2000 - - -
_Kinetin - - 01 -
Sucrose 30000 30000 30000 30000
Agar (%) 8 8 10 10
pH 5.8 5.5 6.0 6.5

* . 2 .4-dichlorophenoxyacetic acid.

* : Casecin hydrolysate,
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Tahle 2. Callus induction frequency and fresh weight at 2,4-D conc, on PRL-4 medium

24-D conc, 2 4 8 16
Cavars ™ (o E* R*™ H*™ E R H E R H E R H
Hwangkem'nl - 10/10 10/10 177 5/9 5/10  0/9 3/10 3/10 /8 3/10  3/9 0/9

('9) - 39.51 35,57 35.59 29.31 29.37 - 28.73 28.59 - 28,91 25.35 -
o _ :
Namcheon FW X 9/19 ~ 0/T0 577 577 0/10 3/10 3710 0/9 1/9 /10 0/10
('9) - 65.73 57.58 - 50,05 48.45 - 33.99 33.85 - 33.91 23.10 -
Diy-0099 C.I1.E | - [0/10 10/T0  1I/10 4/10  4/10 /10 2/9 1/7 0/9 i/io 1710 0710
@ oy |- 2 e 21ee 2352 273 - w78 243 - 28 095 -
*. Embryo, **:Radicle, ***:Hypoctyl, C.I. F.: Callus Induce Frequency, F.W,: Fresh Weight
Table 3. Callus induetion frequencz and fresh weight at various NAA conc. on PRL-4. medim
NAA conc, (=g/€) o 2 4 8 16
Cultivars E* R** H¥* E R H E R H E R H
H eum CFIV'VF' - - - - 8/10 679 o/10  1/10 1710 0/9 i/0 1710 0/10
(.9) - - - - 44.48 4577 — 20.85 19.95 28.08 2795 -
C.LE| - - - - I - - -
Namcheon W 9/10  4/10  0/9 1/10 1/9 0/10
('g) - - - 41.85 40.07 - 2918 2910 - - - -
CLF| =~ - =~ = - - -
Dyg- 0099 s 10/10  9/10  Q/9 2/10 1/8 0/8
(x9) - — - - 25.37 26.25 — 26,11 25.33 - - - -
*.Embryo. **:Radicle. ***:Hypocotyl, C.I. F.i Callus Induce Frequency, F.W.: Fresh Weight
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Table 4, Callus induction frequency and fresh weight at 2,4-D/kinetin conc. on PRL~4 medimm

2,4-D conc, (mg/¢) 0 . 0.2 1.0 2.0
Kinetin (mg/4) *H N D H N D H N D
0.00 CFI“I;' - 10/10 10/10 9/10 10/10 9/9 10/10 10/10 10/10 9/9
(mg) - 44,57 64.9 25.33 44,95 44.97 26.75 79.58 74,92 27.55
0.05 CFI‘,A},?, -~ 9/9 10/10 9/9 10/10 9/10 8/8 10/10 8/8 9/9
(mg) - 102,11 85.34 3119 79.92 65.38 28.54 45.66 46,53 25,24
0.25 CF“IV\}?' - 8/10 10/10 78 4/3 6/10 5/7 2/9 3/10 5/10
(mg) - 32.38 48.09 21.35 62.14 54.94 21. 14 54,97 36.33 20.97
0.50 CFIVE, - 1/8 2/10 2/10 2/10 3/9 2/9 2/7 1/10 1/9
(mg) - 23.53 26.53 19.87 27.55 30.22 20.01 26.84 25.74 18.79

* :Hwangkeun, N:Namcheon D:Dg-0099. C.1. F.: Callus Induce Frequency, F.W.: Fresh Weight
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Table 5. Adventitious root formation at various conc. of 2,4-D and kinetin on B5 medium

2,4-D Kinetin 2,4-D/Kinetin
Cultivars .0 0.2 Lo 2.0 0 0.05 025 0.50 0 0.2/0.05 1.0/0.25 2.0/0.50
Hwangkeumn — - — ++ - - - - - +++ ++ ~
Namcheon - + + + - - - + - 4 ++ —
Des ~0099 — + — ++ — - — — +  + - -

Fig. 5. Adventitious root formation at various conc. o 2,4~D and kinetin on B; medium.
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Table 6. Acetylene reduction activity by KRizobium-
soybean cultured cells,

Strains Hwangkeun  Namcheon
R. japonicum (nmoles CyH, /g.f.w,/24 hrs.)
86-HG-1 34.26 -
005 27.09 -
007 37.88 54.21
008 34,24 8.78
010 - 04.34
011 20.43 -
019 40.13 -
113 17.79 24.65
119 - 33.68
180 10.11 -
208 8.43 -
320 17.96 17.36
602 - 24.9
R. meliloti
105 - -
R. trifolii
201 - -
Mix, 338.53 476.50
Aver, 24.83 36.85
] =
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