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Summary

On the basis of the specific interrelationship between the species or variety of leguminous
crops and the species or strain of nodule bacteria, Rhizobia, the rhizobial species and strain
must be effectivly chosen for the succesful inoculation.

The present paper describes on some results of the isolation and taxonomic study on the
native rhizobial strains isolated from the nodules of five species of leguminous crops such
as numerous varieties of soy bean, lespedeza, birdfoot trefoil, ladino and red clovers.

The isolated strains of soy bean nodule bacterium, Rhizobium japonicum were grouped
through the inoculation test on variety Changdanbaikmock into the effective, noneffective
and toxic strain for the nodule formation.

In the study of the effect of some inorganic and organic nitrogenous compounds on the
growth of Rhizobium japonicum strain Ac 20, a promotive response was showed by aspar-
agine, and glutamine, but hydroxylamine, nitrite, hydrazine and azide was inhibitory at
the concentration of 1072M// in mannitol-yeast extract basal medium.

In the physiological characteristics each strain showed somewhat different activities of the
indole-3-actic acid formation and hydrogenase and discussed with these characters in relation
to nodule forming ability.
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Tab. 1. Morphological and cﬁltural characteristics of legume nodule bacteria.

\NTM * soy bean alfalfa ladino clover | Korean lespédeza| birdfoot trefoil

Name of bacteria  Rhizobium R. meliloti R. trifolii R. sp. R. sp.
Jjaponicum

Shape slender rod rod rod slender rod slender
Growth on
Bouillon agar &) + (& (G ()
Growth on mannitol- slow faster faster slow slow
yeast extract agar* Eut)'Gngp w. Eut)?lG(r)np W. W. Gm. muci. fl Gl W. R. W. Gm.
Gram-stain - — — _ _
Motility - + + + +
Fragella monotri. peritri. peritri. peritri. peritri,
Bacteroid fong club, branch. pear, swollen rod rod
Relation to O, aerobic aerobic aerobic aerobic aerobic
Litmus milk alkaline acid alkaline alkaline alkaline
Serum zone on .
litmus milk — + + - -

* Notes (abbreviation) —; negative, +4-; positive,

R.; raised, Gl; glistening, Op;

opaque, W; white,

buty; butyrous, Gm; gummy, muci; mucilous, sl; slimy



W F(Glycine maz L.), alfalfa (Medicago sativa
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(Lotus corniculatus L)59 F37-89 2544
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Tab. 2. Acid and gas producibility from carbohydrates by some isolated rhizobial strains
gluc. fruc. | galac. ‘ arab. lact. malt. sucr. raf. star.

- IAA H,-
Strain Alc|ale A,G’AIG alclalc|a|clalejale ase
Ac- 3 #t - H#H - H# - H- - -FH-H - = - - - + +
" 4 + - # - H - H - - - H -+ - H - + - - -
"o 6 -t -+ -4+ - - -+ - H - - - - - + =
" 8 - #+ - # - +H- - - H - - -+ - - -
noo 11 - -+ -FH- - - H - H - H -+ - = =
G 25  + + + + H + H + - - # + HH - - — = —
n 2 |
OR 5 #+ + #+ + H 4+ H HEH - H + HH - - - - HH
o9 H - H - - = (- = = H -+ - F - - = = =
T | e L i
" 19 + - ()= - = = = - - — = = - - = = - - -
021 + o+ H o+ H o+ R+ R HH W H - -+ —
" 24 + - (P -H)- - - = = = = = = = = = = (+) -
n oot ++ -+ - = - = -+ H - === = =
n o 29 + F + + H -+ -+ - = =+ -+ o+
" 32 #+ + H + H F H A+ B H W+ H HE) - (F)H
" 36 + - () - - = - - = = = = = = = = = = =
LA 1 T
LB 3 # - H - - -+ - — —(H - H - - - - - = =
IC 3 H - # - - —H = - -+ - H = H - - = = =
RC 5 R N G o I N e
Notes: A; acid G; gas

gluc; glucose fruc; fructose galac; galactose

arab; arabinose lact; lactose

sucr; sucrose raf: raffinose

IAA; indole-3-acetic acid

acid, gas not produced

3

malt; maltose

star; starch

H;—ase; hydrogenase

(+); acid, gas produced questionably

+3
4

acid, gas produced

acid, gas produced highly
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Tab. 3. Isolates of Rhizobia
Mggg.inNo. ] Variety locality modfino Strain. Variety locality
TFA 3 ‘ A5 E5H F A A TFHE H5E54 A H A
Ac 1 Hong Kong 4,39 A%E | OR 3 = & 74, FEALF
] 2 tAA " " 4 <4 "
" 3 4 " it 5 =S "
” 4 Chippewa " " 6 2 29 "
" 6 ZFAA =) " " 8 AE "
" 8 Hasilkali " " 9 g 52 "
" 9 =794 " r 11 olal el & "
" 11 FEY " n 12 AFZ13E "
" 12 early aliana " " 13 olgF "
" 14 S0 3 " " 15 514 "
" 16 Clark " " 19 - ”
" 17 gel ” " 21 AeH125 "
7 18 =F " " 22 A 143 ”
" 19 AFA " n 23 U 5 "
” 20 A= ” ” 24 4 }1% ”
" 27 Dorman "
G 21 0F AFFHAEE ) » 28 TA6E "
" 22 54 " no 29 Hood "
" 25 4 " " 31 Jackson "
" 26 T4 6 " " 32 Oden "
" 27 K " n 36 A 24 "
" 28 A uj 3ol " n 37 g% "
mo 29 & 7 v 38 R oy
" 31 Al & 7 v 41 A= ”
4 42 o] vkA] 2] &~ "
" 43 ol gty 2 "
" 44 B ) 7 "
" 46 WRgs "
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" 59 D53—526 " LC 3 ladino Clover "
" 60 51—32 " LR 1 red clover "
" 62 51—14 " " 2 " "
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" 64 86112 " RC 5 red clover "
4 69 157432 17
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Tab, 4. Effect of combined nitrogen on the
growth of a rhizobial strain, Rhizo-

bium japonicum strain Ac 20.

0.D. (660my)

1X1072 M/l 2%x10°2 M/1
KNO,; .35 .32
NH,Cl .34 .36
NaNO, .28 .18
NH,OH .02 .01
NaNjg .03 .01
NH, NH, .01 .01
thiourea .25 .21
urea .25 .26
asparagine .41 .46
glutamine .40 .42
control (.33)
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Tabh. 5. Nodule forming test by the inoculation
with various rhizobial strains on soy
bean var. Changdanbaikmock.

strain nodu;illf:z;mmg[ strain ' noduallebilfig;ming
AC 2 + OR 3 +
n” 3 H n 8 H
1”4 + n o9 O
"6 H r 11 O
" 8 + 7”12 -+
” 9 +H 7”15 +
no 11 + 21 +
12 + no 22 O
v 14 + w23 -+
n 17 + "o 24 +
” 19 + " 27 O
n 20 B 1 28% O

29 +
Note; O : no nodule

+ : 1~5 nodules

4+ : 5~10 nodules
H# : >>10 nodules
% the root is deformed,
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