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Table 1. Characteristics of sampled pasture soils

(Kan) 40, nalidixic acid(Nal) 160, neomycin sulfate(Neo)
20, polymyxin B sulfate(Pol) 4, rifampicin(Rif) 5, specti-
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Soil pH Soil R. meliloti .

sample No. 1:5) series (cells/g- soil) Location
Soil 1 5.9 Mudeung 1.7X10° Ogpo-myeon, Dalseong-gun
Soil 2 5.6 Daegu 3.1X10? Hwaweon-myeon, Dalseong-gun
Soil 3 5.8 Guisan 1.0Xx10* Hyeongog-myeon, Kyeongju-gun
Soil 4 55 Guisan 1.7X10? Chunghyo-dong, Kyeongju-si
Soil 5 6.3 Sinjeong 1.0x10° Gampo-myeon, Kyeongju-gun
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Table 2. Symbiotic potentials of R. meliloti populations in a 10-fold-diluted (10~') whole-soil inoculum on

M. sativa cv, Vernal

Soil No. of rhizobia N, ase Act. Shoot dry wt Shoot N
sample (cells/m/
of inoculum) T-NA®» S-NAY mg/plant
Soil 1 1.7X10? 40.0 2,227 18 37
Soil 2 3.0x 10! 35.6 1,959 15 34
Soil 3 1.0X10° 39.3 2,518 16 36
Soil 4 1.7Xx10! 338 2,118 15 55
Soil 5 1.0Xx10* 44.5 2,056 21 3.7
TAL mix? 1.8X108 50.1 3,923 22 3.7
Control - - — 2 tr
9 Total nitrogenase activity, nmol C,H,/plant/hr
 Specific nitrogenase activity, nmol C,H,/g F.W.nod/hr
9Peat inoculum contained equal numbers of strains TAL 380, 1372, 1373.
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Fig. 1. Effect of R. meliloti isolates on shoot nitrogen of M. sativa cv, Vernal.
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Table 3. Effectiveness of R. meliloti isolates on M.
sativa cv, Vernal

Isolates®  Shoot length Shoot dry wt Shoot N
from (cm/plant) mg/plant

Soil 1 135 66.2 28
Soil 2 12.1 58.3 21
Soil 3 12.8 74.0 29
Soil 4 11.1 62.2 22
Soil 5 85 383 14
TAL 1372 16.0 964 4.3
Control 2.6 16 0.06
LSD(%)® — 194 0.74

2§ isolates were tested from each soil.
Y Least significant difference among 5 soils.
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Al X Nal, Van, 3%+ # A& Nal, Str, 4F LA A=
Ery, Nal, Str, 282 5% A= Nal, Stro]3ith
uhd o) GRS AFRES 29 PAfle 1B 5
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Table 4. Response of R. meliloti isolates from sampled soils to selected antibiotics®

Antibiotics Soil 1 Soil 2 Soil 3 Soil 4 Soil 5 Total
(concentration, ug/l) R® R S R S R S R S R S

No. of isolates —%—

Chloramphenicol (60) 2 4 3 0@ 2 1 0 4 0o 3 23 40
Erythromycin (100) 4 0 3 0 3 0 5 0 5 0 67 O
Kanamycin sulfate (40) 0 14 3 0 0 0 0 1 1 0 3 17
Nalidixic acid (160) 4 0 4 0 6 0 4 0 5 0 77 0
Neomycin sulfate (20) 2 4 1 0 1 0 0 0 0 0 13 13
Polymyxin B sulfate (2) 2 4 2 3 0 6 0 6 0 6 13 83
Rifampicin (5) 0 3 0 3 0 5 0 4 0 1 0 53
Spectinomycin (50) 4 0 1 1 0 0 0 0 0 0 17 3
Streptomycin sulfate (10) 3 0 3 2 6 0 6 0 6 0 80 7
Tetracycline (0.5) 2 1 2 0 1 5 0 1 0 0 17 23
Vancomycin (20) 6 0 4 0 0 0 0 0 0 0 33 0

6 isolates were tested from each soil.

Y Resistant reaction, ©Sensitive reaction, ¥ Ambiguous reaction.
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Table 5. Patterns of intrinsic resistance of 30 R. meliloti isolates to particular concentration of antibiotics

Resistance patterns?

Resistant isolates

(code no.) strains from soil fixation N
(mg/plant)
Chl, nal, neo, tet, van (I) YCKa, 504, 507 S1(2) 3.0
Chl, nal, neo, van (II) YCKa 524 S2(1) 33
Chl, ery, nal, str (II) YCKa 539, 543 S3(2) 29
Chl, pol, tet, van (IV) YCKa 521, 523 S2(2) 2.1
Ery, nal, pol, spe, van (V) YCKa 502 S51(1) 2.5
Ery, nal, spe, van (VI) YCKa 505, 519 S1(1), S2(1) 2.2
Ery, pol, spe, van (VII) YCKa 506 S1(1) 2.8
Ery, spe, van (VIII) YCKa 503 S1(1) 18
Ery, kan, nal, str (IX) YCKa 577 S5(1) 17
Ery, nal, neo, str (X) YCKa 542 S3(1) 4.2
Ery, nal, str (XI) YCKa 544, 559, 561, S3(1), S4(5), S5(4) 1.7
562, 563, 564, 575,
578, 579, 580
Nal, str (XII) YCKa 540, 541 S3(2) 2.5
Nal (XIII) YCKa 520, 522 S2(2) 15
Str (XIV) YCKa 565, 574 S4(1), SH(1) 1.7

¥See the full name in Table 4.

"Mean value of N fixed by each strain showed in Fig.1.



—184—

531518 A 3578(1992)

Str7} Chl, Nal, Neo, Van, 2&8]3 Chl, Nal, Neo, Tet,
Vano) e 2= AE3A & FHHZ 18 BES
B 39, KRS @RS B e IXEYCKa
5773 XIIFHNYCKa 520, 522), XIVERI(YCKa 565, 574)
02 £4% Ery, Nal, Kan, Str¥} Nal 2832 Strof o
AT HES 7HRIHA & B E kRl %409
HiEERE EAcHFig. 1 28R). wabA, & 3Rl #t
RE ST g RENER Wk EREEHT
ol Ao g F3Ig RRfRMER ] 31o] Hagedorn™ o]
HES —%E 2 YR 281, BEHY EK
o} Bl glv AR mHEERS B YCKa 542
ke EREFR TAL 1372 Xo} EHT ERhETEHS
A7 GBut i EREE BERE A FIR EE)
TS 3oz AAHAU

2 £ X K

1. #{84, P. Somasegaran, Bi$F7 | #1RsE, 231 60
(1990)

2. B . BRABRK KB MB35 1(1986)

3. Bezdicek, D. F. ! Soil Sci. Soc. Am. Proc., 36 : 305
(1972)

4. Damirgi, S. M., L. R. Frederick, and L. C. Ander-
son : Agron. J., 59 : 10(1967)

5. &IEM, EERFE, R—8#k FOk | BSERUERGER:
B I), 28 : 69(1986)

6. ZBL, WHF, B, & BEE B B
Fam R (HEIERR), 33 | 45(1991)

7. Wood, M,, J. E. Cooper, and A. ]J. Holding : Plant
Soil, 78 : 367(1984)

8. Brockwell, J., A. Diatloof, R. J. Roughley, and R.
A. Date : Nitrogen fixation in legumes, Academic
press, Australia, p. 173, (1982)

10.

11.
12.

13.
14.

15.

16.

17.

18.

19.

20.
21

22.

23.

24.

25.

. ERe, B, THE, HEE BT, 241219

(1991)

Josey, D. P, J. L. Beynon, A. W. B. Johnston, and
J. E. Beringer : J. Appl. Bacteriol,, 46 . 343(1979)
W&, &80Y 1 B, 22 ¢ 239(1989)
Perterson, E. A, J. C. Sirois, W. B. Berndt, and
R. W. Miller : Can. J. Microbiol., 29 : 541(1983)
Pankhurst, C. E. : Can. J. Microbiol, 23 : 1026(1977)
Schwinghamer, E. A.: Can. ]J. Microbiol.,, 10 : 221
(1964)

Schwinghamer, E. A. : J. Microbiol. Serol., 33 : 121
(1967)

Gibson, A. H. : Methods for evaluating biological
nitrogen fixation, John wiley & Sons, New York,
p.149(1980)

Vincent, J. M. : A manual forthe practical study of
root nodule bacteria IBP Handbook no. 15, Inter-
national Biological Programme, London(1970)
EEe, B, TR SEHR FEE  BLEE
20 : 369(1987)

Hardy, R. W. F. : A treatise on dinitrogen fixation,
John wiley & Sons, New York(1979)
BAREES | +HbE HATEk(1988)

Singleton, P. W. and K. R. Stockinger : Crop Scie-
nce, 23 :69(1983)

Kang, U. G., P. Somasegaran, H. J. Hoben, and B.
B. Bohlool : Appl. Environ. Microbiol, 57 : 1038
1991)

Hagedorn, C. : Soil Sci. Soc. Am. J., 43 : 921(1979)
Sinclair, M. J. and A. R. Eaglesham : Soil Biol. Bio-
chem., 16 : 247(1984)

Abdel-Wahab, S. N, O. M. Rifaat, K. A. Ahmed,
and Y. A. Hamdi : Zbl. Bakt. Abt. II. Bd,, 131 : 170
(1976)



% % . Rhizobium meliloti ) SSREEND FIEBRE %

~185—

Symbiotic effectiveness and intrinsic antibiotic resistance of Rhizobium me-
liloti populated in Korean pasture soils

Ui-Gum Kang, Ho-Sung Ha and Yeun-Tae Jung(Yeongnam Crop Experiment Station, RDA,
Milyang 627-130, Korea, *Department of Agricultural Chemistry, Gyeongsang National Uni-
versity, Jinju 660-710, Korea)

Abstract . Rhizobium meliloti populated in five Korean pasture soils were characterized
by symbiotic effectiveness and intrinsic antibiotic resistance using whole-soil inoculum and
11 antibiotics, respectively. Most probable number (MPN) of naturalized rhizobia counted
with alfalfa VernallMedicago sativa (L.)] as a host ranged 1.7X10? cells/g. soil{Chunghyo,
Kyeongju)—1.0X 10° cells/g. soil{Gampo, Kyeongju) and trended to be positively associated
with soil pH. On the whole, the effectiveness of population as compared to TAL mix inocu-
lum (TAL 380+ TAL 1372+ TAL 1373) was very low. Nevertheless, there were two highly
effective strains, YCK 539 and YCK 542, which were not inferior to TAL 1372, from Ogpo,
Dalseong among the total of 30 of 6 isolates per each soil. As long as mean N, fixing
ability of each soil isolate, the isolates from Hyeongog, Kyeongju were outstanding and
the rest were in order of Ogpo, Dalseong>Chunghyo, Kyeongju>Hwaweon, Dalseong>Ga-
mpo, Kyeongju. Isolates as a whole were resistant to erythromycin(67%), nalidixic acid(77%),
and streptomycin sulfate(80%), which had the concentration of 100 ug/mi, 160 pg/mi, and
10 ug/ml, respectively and divided into 14 patterns of resistance. Association between resis-
tances in each soil was not clear. And there was no relationship of resistance pattern
to effectiveness. The best effective strain YCKa 542 exclusively fell into No. X pattern
having resistance to erythromycin, nalidixic acid, and neomycin sulfate.



