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Seiji Usmura : Studies on the root nodules of alders (Alnus spp.). (V)
Experiment on the isolation of actinomycetes from alder nodules.

With 3 tables, 3 plates and English résumée
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Results of the isolation of actinomycetes from alder nodules (Alnus japonica)
by some methods.
R - .
; o I - ' s | Bl
%:7}_ A ﬁ};é | Methoé of isolation loEE H I /v\;{ v %ﬂ;y—v
emmEE | SEEHONR | (Pr68) fwvb%&L
TRFAE B H R 0D AL TEL I 0. { umber
D(a)lfte ! N}ethod of Position of gfu?;?i‘ ‘ of Petri [f
isolation | nodule separating Medium dishes dishes act. |
| sterilization | nodule tissue ‘ isolated |
0 | o on | TH w0 | o
(1946) 3% HyOa | sapo . H 10 0
21.10.20 | 3 minutes RN LT ’ B | 10 0
— — . Inner tissue e
10.26 3% H,04 | nearing the H 5 0
2 minutes | centre of nodule B i 5 0
R ! ! i .
10.27 | 3% HaOs | ) H 10 0
I minutes | B 10 0
N - I - - - 777:
10.30 | 3% H30, ” H ! 10 ] 0
| 10 seconds B 10 | 0
—— ! i} b
- 8 Fil BBk " H .
I X % bk PR B 0
- " Mechanical | h . -
(1947) | washing with H | 10 0
! soap and y B | 12 0
22. 1. 8| sterile water | c i 8 0
1.20 ; ” ’ ” i B i 10 0
! " H i 5 i 0
3.3 ” ! ” HP | 5 0
; B 5 0
L C 5 0
HREIE |
N H ' 10 o
. nner tissue
8.7 " nearing HP | 10 2
the nodule
epidermis B ‘ 10 0 |
3.13 " " HP s 1
| | B 10 | 0
3.24 | ” ‘ ” . H o 10 0
! ; ‘ B 10 0
i ) | -
4.18 ! 4 V4 ‘ H 15 0 j
; i B 10 0
| |
éj;‘(Notes): H=Yeast-mannitol agar medium by Plotho (1941)

B =Beef extract-peptone agar medium by Plotho (1941)
C =Czapek’s agar medium
H P =Yeast-glucose-peptone agar medium
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Results of the isolation of actinomycetes from alder nodules (Alnus japonica).
WEMERER: Al L BB X 5 Fhkiy BElE
Method of sterilization for nodule: Mechanical washing with soap and sterile water.
SEERIRIARROALE © SRV MR PR RELAS
Position of separating nodule tissue: Inner tissue nearing the nodule epidermis.
el o BEREK—HiEN—~ 7 F o BRI PH 6.8
Medium: Yeast-glucose-peptone agar medium PH 6.8.

] LHHRE AR |
B v V%éﬁ;/ﬂ 5 L_!: 753(51‘#(%“1# Oon ?ﬁ - V'aééE/ﬂ’ 5‘% !Zu(%l#)\%l#
Bk R IR Bk | R AR w0 L |
Number Stock ! Number ! Stock
Date Numberlof Petri |Isolating] number of Date Number of Petri Isolatmg[ number of
of iof Petri| dishes {frequen-|actinomyce- of !of Petri| dishes |frequen-| actinomyce-
isolation | dishes act. } cy % tes | isolation | dishes act. cy % ! tes
| isolated | i isolated :
(1947) | ; | | ©(1949) ‘ : :
22.5.8 10 | 10 | 100 ° 56—71 24.5.25° 20 0 | 0 .
72,73-2,4, | 5.30 15 0 | 0
5.2, 5| S 100 674 78 610 12 183 17
5.30 33 | 2 6.1 81, 82 6.15 16 1 | 6.3 119
6.8 24 6 25.0 , 83—86 6.17 15 0 0
7.16 30 | 1 3.3 ' 92 6.24 15 1| 6.7 118
8.27. 25 | 0 0 6.25 16 2 . 12.5 120, 122
9.13 16 | 1 6.3 | 93 6.29 20 0 | 0
10. 3 36 | 0 0 7.1 13 0 | 0
10.20 25 | 0 0 7.2 19 0 | 0
1. 6 30 1 0 0 7.8 10 0 0
11.221 30 0 0 123, 124,
1220, 20 | 0 0 ! 7.1, 20 3 11500 55"
(1948) ‘ : 7.13 20 0 | 0
23. 1.15 15 0 0 7.28! 15 0 | 0
© 2200 23 0 0 7.29 20 o o0
3.3 20 | 0 0 . 8.1 20 0 ! 0
3.19 16 | 0 o' ‘ 8. 4 16 0 0
3.31 ] 17 ! 2 . 11.8 101, 102 | 8.5 20 1 5.0 126
417, 20 | 0 o 8.10 10 0, 0
4.28) 40 | 0 0 8.10 | 12 0 | 0
5. 3| 10 | 0 0 8.11 18 0 0
5. 4 12 | 0 0 8.19| 20 0 0
5.8 6 | 0 0 8.20 | 12 0 0
5.15 18 0 0 8.24, 20 0 0
5.25 19 | 0 0 $.30! 10 0 0
6. 9 15 | 0 | 0 8.31 15 0 | 0
7.23 23 | 2 | 8.6 . 104, 105 | 9. 6 10 0 0
8.11 25 | 1 4.0. 106 9.7 15 0 0
10.13 20 | 0 0 ‘ 9.14 15 0 | 0
10.29{ 20 | 0 | 0 | 10. 5. 15 0 | 0
1.5, 20 | o | 0 10.15 12 o 0
11.1s! 20 0 ! 0 ‘ 127,
11.25 17 o o0 0.2z, 14 2 143 g7y 2
(1949) 10.22 20 0 0
24. 2. 2| 15 0 0 10.28 13 0 0
2.16 11 0 0 10.29 10 0 0
2.25 15 0 0 11. 8 14 0 0
3.10 25 0 0 11.10" 20 0 0
4.2, 20 0 0 11.15. 15 0 0
4.14 | 20 0 0 11.16 13 0 0
4.21) 20 0 0 - 11.21 20 0 | 0
1 | 110-1,2,3 | 11.24 20 0 | 0
43 20 2 100 45 757 11.28 15 0o -0
5.7 18 | 1 5.6 | 111, 112 | 13. 5| 1(2) 8 8
5 , 114-1, 2 | 12.141 1
5.14 ] 19 | 2 10.6 15, 116 }
5.190 20 | 46 3.0 87 63 #

o
o

3 1545
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Results of the isolation of actinomycetes from alder nodules (Alnus firma).
WM A 2 BRI X 5 Y BEk
Method of sterilization for nodule: Mechanical washing with soap and sterile water.
BRSO IR « AR R R PSR
Position of separating nodule tissue: Inner tissue nearing the nodule epidermis.
Ml BEREK—EEH—~ 7 b v JERIEH P 6.8
Medium: Yeast-glucose-peptone agar medium PH 6.8.

BHRE | ! | TAIREE | )
o B v ViSEEY Y| L BUNRER ’1 G B vv - visEr v R4 | HEHRERE
FHE  # |- v K| EsE K B FAH | K - LB HO®| BB
Number ! i Stock | INumber : Stock
Date Number | of Petri|Isolating number of | Date Number| of Petri|Isolating| number of
of of Petri| dishes |frequen- actinomyce- of of Petri| dishes frequen-| actinomyce-
isolation dishes act. |cy % tes ! isolation ; dishes | act. cy % tes
| isolated | | | isolated
(1947) ‘ \ ‘ | (1949) | ‘
22. 5.30 12 0 0 124, 4.7 20 | 0 0
7.28 121 o0 | 0| T 0 0
8. 2 10 | 0 0 4,20 34 0 c |
8.15 1 0 0 4.26 20 0 | 0
9.8 9 | 0 0 4.27 18 0 | 0
| ‘ { | |
9.26 15 | 0 o | | s.2, 19 0o | o0
10.24 7 0 0 ; 5. 6 15 o | 0
11.12 20 | 0 0 i 5.11 20 ’ o | o0
11.27 20 | 0 0 5.12 21 1| 4.7 1013
12.23 22 | 0 0 5.17 20 0 | 0
(1948) g |
23. 1.24 20 0 0 : 5.24 28 0 | 0
1001, 1002, 5.27 . 26 0 | 0
226 18 1 55 | o03li00¢ 831 15 0o | 0
3.24 12 | 0 0 i 6. 1 16 0 0
4.9 20 0 0 ; 6.3 18 0 0
4.30 20 | 0 0 ; |
| , I 6. 4 15 0 0
5.11 25 | 0 .0 6.9 20 0 o !
5.28 16 0 0 ! 6.11 20 0 0
6.15 15 | 0 0 ‘ 6.14, 20 0 | 0
70 29 5 0.3 10080006, sl 0 ' 0o
7.22 19 | 2 10.5 | 1009 i 6.21 19 2 10.5 | 1015, 1016
| ' 7.8 25 | 0 0
8. 6 49 | 0 0 7.15 30 | o ! 0
8.23 25 0 0 | 8.18, .25 0 | 0
9.10 11 0 0 *9.15 20 | 0 | 0
9.21 10 | 0 0 ‘ ?
927 20 | 0 0 9.19. 10 | ¥ 0 0
‘ 1 ‘ 9.21] 20 0 0
10. 5 13 | 0 | 0 ‘ 9.26 20 0 0 |
10. 7 15 | 0 0 10. 6 20 0 0
10.21 30 1 3.3 1011 10. 8 15 0 | 0 |
12 3 15 0 0 ! E
(1949) ' ‘ L 10.13 15 0 0
24. 2.9 24 0 | 0 o ™10.14. 20 0 0
2.19 27 0 ‘ 0 ;1020 20 0 0
2.26 20 0 0 | 10250 20 0 0
3. 4 30 0 0 |o1.2 20 | 0 | 0
3.12 18 | 0 0 , ‘ ;
3.22 15 | 1 6.6 1012 1 ‘
4, 4 20 | 0 | 0 : B L1411 11 0.7 | 72 [@] 13 #
4.5 22 | 0 0 ‘ [
|
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X Résumé

This report chiefly deals with the isolating experiment of actinomycetes from
alder nodules (Alnus japonica Sieb. et Zucc. and A. firma Sieb. et Zucc.)
which had been carried out from October 20, 1946 to December 14, 1949.

The method of isolation was referred to the modified one which Plotho stated
in 1941. The inoculation tests and the investigations of bacterial properties with
each isolated microorganism by the author are now under taking in succession.

1. Owing to the isolating experiment from May, 1947 to December, 1949
referring to the modified Plotho’s method, the author had isolated 63 stocks of
actinomycetes from the root nodules of A. japonica by doing the isolating test
87 times over and 13 stocks from A. firma by doing 72 times over. And
besides, several kinds of bacterial stock including the bacterium which resembled
to Bact. radicicola were isolated.

The isolating frequency of actinomycetes, that is, the ratio of the -number
of Petri dishes from which actinomycetes were isolated to the total number of
Petri dishes which had been used throughout the period of the experiment was
3 per cent (46 : 1545) in A. japonica and that in A. firma was 0.7 per cent
(11 - 1411).

2. It seemed that the causing organism of alder nodule might live in the
nodule throughout the year, but owing to my isolating experiments about Alnus
japonica and Alnus firma, the actinomycetes were isolated usually from the
end of March to the end of September, especially in about May.

3. It seemed that the fresh and complete nodules gathered from one or two
years old seedlings were desirable as materials for isolating the actinomycetes.

4. Without using any disinfectant for sterilizing the nodule surface, the
inner tissues of nodule seemed to be able to being separated from the nodule in
germ-free by washing it mechanically with only soap and sterile water.

5. For isolating the actinomycetes from alder nodule tissues, the inner
tissues nearing the epidermis of nodule were better remarkably than those nearing
the centre of nodule.

6. As the isolating medium for the actinomycetes, the yeast-glucose-peptone
agar medium which Plotho’s yeast-mannitol agar medium was modified showed
the best result in the experiment.

7. In many cases, the actinomycetes had developed out of the tissues in the
medium, but the isolating ratio of the actinomycetes was very few. When their
development was seemed, the number of them was only one per a Petri dish in
majority.

8. It was supposed that the distributions of mycelium of the actinomycetes
with propagative power in the nodule, which might be isolated, were districted
chiefly in the tissues nearing the epidermis and the quantities of those mycelia
were also very few in thz nodule. '

9. In the stricts inoculation tests, each of the actinomycetes which occupied
the majority of the isolated actinomycetes and the bacterium resembled to Bact.
radicicola which had been isolated frequently, failed in the nodule formation on
alder by oneself. But those actinomycetes and bacterium seemed to have some-
thing of the power to promote the growth of their host plants.

Owing to the results of my inoculation tests with the several isolated
microorganisms in mixed, it supposed that the actinomycetes above mentioned
might have the ability of alder nodule formation when they were combined
with some other bacteria.
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Explanation of Plates

Plate T : Root nodules of alder (Alnus japonica).

1. a-type root nodules gathered from 10 years old tree ><—53—~, Photographed on May 8,
1947.

2. Magnified photograph of 1, x1.6.

3. B-type root nodules gatheréd from 10 years old tree X—g—, Photographed on May 8,
1947.

4. Magnified photograph of 3, x1.6.

Plate TI: Some examples of the effect of inoculation with bacteria resembled to Bact.
radicicola on alder seedlings (Alnus japonica) in pot tests.
a. Transplanted the sterile germinating seeds in sterile pots on May 7, 1947.
b. Inoculated on May 13, 1947.
c. Photographed on July 3, 1948.
Left 2 seedlings inoculated ; Right 2 seedlings control x—;—
Plate Ti[: Vesicles in the root nodule of one year old alder seedling (Alnus japonica).

1. Vesicles seemed in the cross section of nodule x1200, gathered and fixed on July 10,
1948. Fixed with strong Chromo-Osmo-Acetic Sol., stained by Heidenhain’s Iron
Haematoxylin. .

2. Vesicles by bacterial stainning x1500. Stained on July 9, 1948. Stained by Leffler’s
method. Flagella like bodies are hyphae.
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