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Distribution of Azotobacter in Rhizosphere and Sea
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(Dept. of Microbiology, Seoul Natl. University)

ABSTRACT

This experiment has been carried out with a view to elucidating the distribution
of Azotfobacter and their population size in rhizosphere and sea and designed to com-
pare the results with some environmental factors. Results of the experiment are summ-
arized as follows:

1) It was observed that the population sizes of Azofobacter were decided upon the
moisture content of soil and that the soil pH was one of the most important factors
influencing the distribution of Azofobacter. '

2) Population sizes of Azotobacter in rhizosphere were changed in accordance with the
kinds of vegetation on soil: The rhizosphere where bamboo, corn, legume, and oak
inhabit showed the largest population size of Azotobacter.

On the other hand, rhizosphere of ginseng revealed no Azotobacter. However, the
largest population of general fungi were measured at the rhizosphere.

:3) Comparing the population sizes of general microbes in rhizosphere with those of
non-rhizosphere, the population sizes of microbes in rhizosphere are larger than those
of non-rhizosphere.

4) In coastal environments, population sizes of Azofobactdr in surface water of sea are
similar to those of the soil(mud) of tidal land. But the sizes are generally smaller
than those of terrestrial soils.
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Fig. 1. Map of Korea. The numbers in map

are sites where the authors collected soil(@)
and sea water(i®)) for experiment.
1: Seoul, 2: Kumkok, 3: Kangwha Isl., 4
Inchon, 5: Wonseung(Wonju), §: Kyungpodae,
7: Mookho, 8: Jechun, 9: Danyang, 10: Mt.
Sobaik, 11: Poongki, 12: Youngju, 13: Tae-
jun, 14: Kumsin, 15: Mooju. 16: Chunju,
17: Kimchun, .8: Taegu, 19: Pohang, 20:
Buan, 21: Yungzsan river, 22: Mokpo, 23:
Pusan, 24: Kerje Isl., 25: Paikryung Isl.,
26: Woolnung I41., 27: Cheju, 28: Mt, Hanra,
29: Chunje Fall, 30: Posun, 31: Paikryung
Isl., 32: Kwangryang, 33: Duckjuck Isl., 34
bockeho,  35: Mokpo, 36: Choongmoo, 37:
Hong Isl., 38: Cheju Isl.
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Table I. Distribution of Azofobacter in soil

(Vol. 12, No.1

No. of Microbes(10®)/g soil

Locality Soil Texture Mo(lg{t)t;re pH Cover Azotobaci. Fungl Bact. Actio.
* Seoul(Bewon)1. loam 20.1 6.8 maple 36 150 163 146
2. ” 18.4 6.9 ” 20 110 196 135
3. sandy clay 10. 4 6.9 pine 18 167 107 101
loam
4. loam 9.3 6.6 zelkova 33 63 132 140
5. ” 14.6 6.5 cherry 78 85 132 109
6. ” 12.4 6.8 grass 41 167 220 723
7 ” 10.2 6.8 ” 21 226 234 453
’” 11.4 6.8 ” 46 775 677 674
. ” 22.8 6.6 zelkova 57 126 907 600
10. ” 17.9 6.7 cherry 37 191 110 211
(1 (5.29) (7.38) (8.44)
Kyungki Do
(Kumkok) 1. silt loam 34.5 6.3 tomato 588 1,649 2,366 397
2. ” 54.5 6.8 corn 1,010 2,18 3,846 1,010
3. sandy loam 12.3 6.0 soy bean 176 346 176 275
4.  silt loam 15.0 5.7 rubus 58 265 576 195
(Inchon)l.  marine clay 60. 1 7.5 (tidal zone) 38 251 305 501
2. ” 57.9 7.7 ” 34 2,850 212 238
(Kangwha
Isl.)1. ” 29.1 6.8 ” 35 219 11,001 889
2. ” 21.4 6.9 ” 6 337 146 76
3. ” 20.0 6.5 ” 12 194 106 119
4. ” 19.6 7.1 ” 18 106 118 243
5. #” 20.9 7.0 ” 6 101 162 133
6. ” 26.7 6.9 ” 9 211 205 150
1 @49 9.8 (@1
Choongbuk
(Danyang)l. silty clay loam 6.1 7.1 grass 11 389 288 69
2.  clay(paddy) 32.3 6.9 rice 14 462 484 392
3.  silty loam 21.2 7.0 quercus 6 603 604 338
4. silty loam 26.7 7.2 biota 82 771 539 484
humus
. 5. sandy loam 6.3 6.8 onion 154 715 362 390
(Jechun)1. sile 17.2 6.9 grass 13
2. ” 17.7 6.8 rice 6
Kangwon Do
(Kyungpodae)]. sandy loam 1.9 5.2 grass 1 219 204 122
2. ” 1.8 5.1 grass 0 316 249 249
(Wonseung)1.  silt 13.6 5.9 pine 35 150 399 434
2. loam 7.0 6.1 grass 31 199 403 489
3. silt 16.9 6.2 legume, oak 102 120 680 505
(Mookho)1.  silty loam 8.2 5.2 grass i5 863 543 401
(N (5.7 (10.5) (9.4)
Kyungbuk
(Mt. Sobaik)1l. silty loam 44.4 6.6 grass 12 265 137 655
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. . . < No. of Microbes(10%)/g soil
Locality Soil Texture Mo(lgf;;re pH Cover Azotobact, Fungi Bact., Actino
2. silt, humus 62.9 6.6 lichens 46 889 647 404
3, ” 60.6 6.9 pine 8 431 811 500
4. silty loam 38.5 6.8 quercus 16 119 476 613
(Poongki) *1. sandy clay 18.2 5.8 ginseng 0 2,469 49 31
(Taegu) 1. loam silty 12.9 5.7 setaria 0 -809 873 1,320
2. ” 4.7 6.9 malus 5 1,317 729 771
(Pohang) *1. sandy loam 29.4 7.3  bamboo 191 120 198 304
2.  fine sand 0.8 6.6 pine 20 71 655 514
3. sand, humus 0.8 6.6 pine,acacia 5 65 222 237
(Kimchun) 1. sandy loam 28.3 6.6 oak forest 49 98 725 453
*2. ” . 22.5 7.3 bamboo 129 239 671 723
{Woolnung
Isl.)1. sandy loam 7.9 6.8 beech,pine 16 58 494 179
2. silty Joam 11.3 6.8 corn, soybean 28 253 1,020 1,043
3. loam, humus 27.6 6.4 beech 13 180 8,425 9,447
(Youngju) 1. sandy loam 3.2 6.5 poplar 15 294 692 697
(D (3.1 (30.2) (32.1)
Kyongnam .
(Kerje Isl.)1. loam 16.6 6.3 acacia 24 384 306 438
2.  silty clay loam 26.8 6.1 legume 6 109 601 622
3.  silty loam 15.5 5.8 pine 6 36 272 343
4. 17 15.0 6.5 clover 65 200 1,471 805
Pusan 1 " 26.2 5.3 pine 10 657 867 271
(1) (6.8) (15.8) (l12.2)
Choongnam
(Kumsan) 1. loam 14.8 5.3 alnus 41 329 246 147
2. sandy loam 16.3 5.5 quercus 66 579 484 341
3. 1 11.3 5.3 alnus 5 384 916 555
4. loam 22.9 5.8 zoysia 19 1,348 473 1,037
(Taejun) 1. ” 10.8 5.3 pine 16 736 267 611
(1) (19.4) (22.2) (25.1)
Chunbuk
(Mooju)1l.  silty loam humus 38.5 6.8  lilium 593 724 2,000 1,569
*9, y 34.5 6.1 bamboo 1,061 862 1,122 801
(Buan) 1. silty loam 16. 4 5.6 ” 24 161 454 580
2. marine clay 9.5 6.7 — 39 17 116 55
(Chunju)l. loam, humus 19.0 5.4 alnus 31 710 438 327
1 Q.49 @3 (1.9
Chunnam
(Hyungsan 1. sandy loam 9.2 6.6 tidal land 1,101 2,379 964
FIVe)s  loam 13.7 7.1 portulaca 12 834 1,147 643
Cheju Do
(Cheju)l. loam 5.3 7.0 grass 280 1,320 11,109 338
(Posun)1. loam, humus 27.8 7.9 sweet potato 256 720 706 2,298
(Chunje Fall)1. sandy loam 21.0 6.6 shrub 335 399 1,076 411
(Mt. Hanra) 1.  silt, humus 60.6 6.3 ” 330 609 508 306
2. ” 62.9 6.3 ” 243 522 1,591 629
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No.of Microbes(10%)/g soil

Locality Soil texture Moéz%u)re Cover Azotobact. Fungi Bact. Actino
(Sungpanak) | silt loam 44. 4 7.2 ” 189 701 2,291 4,663
(1} (2.6} (10.5) 5.3
Whanehae Do =
(Paikrvung 1. silt 19.7 5.7 grass 12 149 399 523
B, 9.0 5.8 49 170 538 665
(n 6.1 A1 18.8)
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Table 3. Distribution of Azotobacter in the coastal sea of Korza (1)

No. of Microbes(10°)/1m!

Locality . bH

Azotobacter  Gen. Fungi Gen. Bacteria Actinomycets
Sockcho 1 6.55 4 100 640 40
2 7.35 2 60 195 25
3 7.37 2 20 20 20
4 7.4 4 120 67 13
Kwang
Ryangman ] 8.6 6 100 330 70
2 8.67 3 130 200 200
Paikryung Isl. 1 8.1 5 850 50 50
2 7.7 5 500 100 50
3 7.3 5 350 150 150
4 7.2 14 150 650 100
5 7.8 9 500 650 50
6 7.75 12 900 115 150
7 7.75 7 850 1,700 400
8 7.75 13 1, 800 100 650
Cheju Prov. 1 8.0 6 1,900 3,100 100
2 6.6 5 2, 600 150 50
3 7.3 1 4 17 1
4 7.9 1 5 11 2
5 7.8 — 16 12 7
6 7.5 5 13 13 6
7 7.9 1 4 12 1
Mokpo 1 7.8 4 4 11 2
Hong Isl, 1 8.1 1 12 2
2 8.3 1 11 4
3 8.2 1 11 5
Choongmoo 1 8.3 - 10 3
2 7.9 11 10 25 5
3 8.2 8 12 21 22
Duckjuck Isl. 1 7.3 -— 4 5 3
2 7.7 6 45 45 97
3 7.9 4 24 16 27
1) (79.55) (60.59) (16.515)
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= ¥4 E gk gledl Table 1014 1
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antagonistic microbes® v gl ¥#3tx
Aot AL 4 g, kel kst
(Brown et al.,1969) rhizosphere 9] an-
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