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Abstracts

This experiment was conducted to isolate the mutants from 5118 and to investigate the
physiological characteristics of R. jeponicum mutants.

The results obtained were as follows;

Based on nodulation and acetylene reduction, nodulation of rhizobia was divided into 4
groups, Le. slow-nodulation, earlier-nodulation, infrequent-nodulation and non-nodulation.
At 5% significant. level, the growth of inoculated plant with SM255 was bad, but that of
HP277 was good.

Root-hairs curling was induced by strains S118 and HP277 on soybean, but not by strain
SM255. 5118 and SM255 were found to be slow-gorwers and produced alkali, whereas
strain HP277 was fast-grower and produced acid in YEM broth.

In litmus milk reaction, all sirains indicated alkaline reaction, and serume-zone was m-
duced weakly by HP277.

All of the strains tested in this experiment utilized sucrose.

HP277 and LP268 utilized xylose, whereas S118 and SM255 did not.

SM255 showed bad growth in nitrogen carriers however utilization of Ca(NO,),-4H:0 by
HP277 was possible at 25mM and 10mM level.

To compare with 5118, the protein band of SM255’s cell protein electrophoresis was not

developed at 0.62 Rm position.

Key word: R. japonicum, nodulation, acetylene reduction activity.
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Table 1. Nodulation states of mutants inoculated on soybean

Neodulation Acetylene reduction
Group 15 Days 28 Days activity at 28 days Strains
(nmole C.H,/plant)
Slow nodulation — + 792 + 247 Wild Lype,
HPOO03,
elc. 270 strains
Earlier nodulation + + 2156 +380 HP227, HPOGZ,
HP007, etc.
120 strains
Infrequent. nodulation + + 130+109 LP268, LP119,
LP206, etc.
40 strains
- + - SM303, SMO15, SM

Non-nodulation — —

286, etc. 17strains
— SM255, SMO77,
SM092, SM309, SM297

HP; High producing nodules, LP; Low producing nodules,

SM: Non-nodulation

el LFd & Hksol nAs BHe
#atzl st 2kEmEERES ¥ MRc I

13, R2ojAlet go] hF mAE g

[s] A=
ALE & 7 Udh



Table 2. The plant growth states and acetylene reduction activity as caused by inoculation with mutant
R. japonicum strains in Backwoon

Strains stem fresh nodule nodule nmole C,H,/ nmole C,H,/
length(cm) wi{g) number wi{g) Plant nodule no.
5 118 31.2+0.8 4.38+0.3 5112 0.35+£0.12 868+ 74 17.02
SM 255 29.5+1.0 305403 - - - -
HP 277 33311 460405 83+£22 0.406+0.15 1855+294 22.35
SM 303 29.8+0.6 3.21+0.3 2+1 0.001+£0 - -
LP 268 30.7+08 3.97+06 30426 0.26+0.19 476 £ 192 15.90
Control 315409 4.03+0.2 - - - -
L.S. D* 13 0.62 - - - -

# Non inoculation, but KNO4(0.05% ) is added giving an N concentration of 70ppm in SN plant nutri-
ent solution
% Significant at 5%

Fig. 1 Plant growth ol Soypean Inoculaea with . japonicim Mmutants.
A, B and C were 5118, SM255 and HP277, respectively.
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Table 3. Description of nodule appearance in Backwoon inoculated with mulant strains of Rhizobum

Japonicum S118
Strain Description
5118 Large nodules; inside is pink, nodules reduced C,H,
HP 277 Large nodules;inside in pink, nodules reduced C,H,
SM 255 No nodules formed
LP 268 Small nodules; inside is pink, nodules reduced C.H.
SM 303 Very small nodules; inside in pink, nodules not reduced C,H,
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Fig. 2 Morphology of root hair curling and infection threads by S118(A) and SM255(B)

Table 4. Physiological characteristics of R. xponicum mutants

Steain II;:;'E“S Nirate  Nirate  Oxidase  Catalse O oonaa
. reduction  reduction  production production . tolerance
reaction reduction
5 118 ALKALI + - + + + -
HP277 ALKALI
serume + — + + + —
zone
SM255 ALKALI + + + + + —
L.P268 ALKALI - - + + + —
SM303 ALKALI + — + + — —
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Fig. 3 Growth curves and pH changes of R. jponicum mutants and wild type.

Table 5. Growth and pH changes of K. japonicum mutants m YEM broth ODy/pH change

Time(hrs)

Strain 12 24 36 48 60 72 34 96

5117 002/ 005/ 006/ 010/ 021/ 051/ 087/ 086/ 087/
-~ 6.8 7.0 7.1 7.1 7.0 7.11 6.9 6.8 6.9

HP 277 002/ 006/ 017/ 034/ 059/ 0.88/ 096/ 095/ 095/
6.8 6.6 6.7 6.2 5.8 6.0 6.1 6.2 6.3

SM 255 002/ 004/ 005/ 012/ 025/ 063/ 072/ 090/ 096/
6.8 6.9 7.1 7.2 7.0 7.0 7.1 70 7.1

LP 268 002/ 005/ 015/ 030/ 060/ 080/ 094/ 084/ 050/
6.8 6.7 6.4 5.9 5.4 56 5.5 54 5.3

SM 303 a02/ 003/ 006/ 008/ 018/ 045/ 070/ 082/ 083/

6.8 6.8 6.9 7.0 6.8 6.7 6.9 7.0 6.7
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Table 6. Carbohydrate utilization of R. jeponicum mutants

RERA FIRY
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Xylse - = - - Ty
Galactose + ++ + + ++
Sucrose ++ ++ + ++ ++
Arabinose ++ + + ++ ++
Inositol + ++ ++ + ++
Maltose + ++ + ++ + 4
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Mannose + + + + +

Starch - — — - -

Fructose ++ ++ + + 4+ ++
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Table 7. N-source utilization of R. japonicum mutants(OD at 600nm)

S 118 SM 255 HP 277

10 25 50 10 25 50 10 25 50*
HNO, 0.01 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.01
KNO; 0.35 0.31 0.23 0.23 0.44 0.25 0.01 0.02 0.04
NHCI 0.37 0.40 0.25 0.18 0.01 0.31 048 045 0.40
NaNO, 0.25 0.06 0.03 0.17 0.01 0.03 0.35 0.29 0.24
Urea 0.35 0.40 0.23 0.21 0.41 0.39 0.24 023 009
Glutamine 1.00 1.00 1.00 0.22 0.43 0.21 051 0.60 0.06
Asparazine 1.00 1.00 1.00 0.35 047 0.35 0.80 0.75 L.00
Allantoin 0.75 0.95 0.90 0.23 0.48 0.22 0.48 0.61 1.00
{NH)S50, 0.45 0.15 0.22 0.25 0.21 0.15 0.31 1.00 0.46

Ca(NOs).*4H,0 0.16 0.10 0.15 0.34 0.05 0.06 050 051 0.12
* ; The concentration of N-source(nmole)

A B C

e _Rm=0.62

Fig. 4 SDS-gel electrophoresis of R. jeponicum mutants A, B and C were SM255, HP277 and S118,

respeclively.
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