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Studies on Development of

Antagonistic Microorganism by

Cell Fusion
— Biological control of forage disease —
Ki Chun Choi, Young Hwan Rhee and Woo Bock Chum

Summary

This study was to investigate an effective biological control of forage diseases and provide a basic data and a

model in improving variety of antagonistic bacteria, with growth promoting effect on forage, through cell fusion.

The results obtained were summarized as follows;

1. The antagonistic rhizobacterium against soil-bome phathogenic fungi Fusarium oxysporum and Rhizoctonia so-
lani was isolated from continuous cropping rhizosphere soil of forage, and its biological and physiological

characternistics were investigated. This bacterium was identified as Bacillus subtilis and named BS 10]. Another

strain for cell fusion was Bacillus thur ingiensis ssp. kurstaki HD-1(BT 37669) with insecticidal crystal.

Nitrosoguanidine(NTG) to give amino acid requirement marker. These auxotropic mutants of BS 10/ and BT

. The auxotropic mutants of BS 10l and BT 37669 were derived after mutagenesis using N-methyl-N’nitro-

37669 were named BS 1013(his-) and BT 69(asp-), respectively.

and 2% bovine serum albumin, to give Fusant 3, 7 and 8. BT toxin gene was not identified with fusants by

. The best protoplast requirement was obtained using DM 3 medium, containing 5% casamino acid, 1 M MgCl

Southem blotting. However, SDS-PAGE analysis of strains showed various protein patterns among fusants.

than that of non-inoculated soil with antagonistic bacteria in each continuous cropping soil and in each steriliz-

ed soil. On the other hand, growth duration of forage was different between continuous cropping soil and steril-

ized soil.

tagonistic bacteria(p <0.05).
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. From the dark culture experiment, growth of forage in inoculated soil with antagonistic bacteria was delayed

. Seed germination of Alfalfa, Italian ryegrass and Orchardgrass were significantly improved by inoculation of an-
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Table 1. Biochemical and physiological characteristics of the isolated bacteria used in this study

Strain Marker strain Fusant
Factor Examined S
A B C D E F G H
Form rod rod rod rod rod rod rod rod
Endospore + + + + + + + +
Gram-stain + + + + + + + +
Catalase + + + + + + + +
Oxidase + + + + + + + +
V-P Test + + - + - - - +
Hydrolysis of
starch + + + + + + - +
gelatin + + + + + + — +
Utilization of
glucose + + + + + + + +
arabinose + + - - - - + -
rhamnose * + - - - - * -
sucrose + + + - - + + +
fructose + + - - -~ + * -
lactose + + - - - + + +
mannitol + + - - - + + +
maltose + + - + - + + +
sorbitol . + . - - + + +
Na-citrate + + + + + + + +
Lecithinase - - + - - - + -
Arginine-dihydrolase - - + - - - - -
Esculin-hydrolysis + + + + + + + +
Urease - - + - + - + -
Indole test - - - - - - + -
Methyl red + + - + - - + -
+ : positive — : negative * : Not determined.

A : B. subtilistBS 6633, ATCC)

C : B. thur ingiensis(BT 37669, ATCC)

E: B. thur ingiensis(BT 69)

B : B. subtilistBS 101).

D : B subtilis(BS 1013).

F:Fusant3 G: Fusant7 H: Fusant 8.
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Fig. 2. Inhibition zones formed by antagonistic bacteria Fusant 3(A), 7(B) and &C) against Rhizoctonia solani

[A] and Fusar ium oxysporum (B)
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Fig. 3. Southern analysis of strains
The chromosomal DNAs of strains were dig-
ested with Pw II. Blot was probed with *P-
labelled pES 1 plasmid which was digested
with Ecor 1
M : A-DNA digested Hind [ A: BT 37669

(ATCC) B: BT 69 C:BS 101 D: BT 37669
E: BS 1013

F: Fusant3 G : Fusant 7 H : Fusant 8
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Fig. 5. SDS-PAGE of fusants
M : Marker A: BT 69 B : BS 1013 C : Fusant 3
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Table 2. inoculation effects of strains on autolysis of forage in dark culture

Percentage of autolyzed plant on days after sowing

Bacteria Continuous cropping soil Sterilized soil
treatrnent A* B* (0 A B C

6 8 10 14 16 18 18 20 22 32 34 36 24 26 28 32 36
Control 83 100 80 90 100 8 96 100 69 76 88 69 8 92 68 76 88
BS 101 68 78 98 55 76 90 69 82 45 63 83 43 63 8 59 69 83
BS 1013 72 98 100 60 76 92 72 90 45 73 83 42 70 88 54 70 88
BT 37669 78 88 100 70 8 93 73 87 94 60 69 8 63 76 8 59 69 86
BT 69 60 9 100 65 8 90 9 94 65 70 8 52 68 90 60 72 86
Fusant 3 53 74 95 671 77 87 73 93 57 66 8 53 75 8 64 68 79
Fusant 7 77 8 97 53 77 93 71 8 94 52 69 8 52 62 19 52 64 82
Fusant 8 64 8 96 47 77 9% 70 8 90 36 59 77 59 74 8 52 W 86
BS 6633 75 81 9 53 83 100 68 88 93 46 58 83 67 82 92 58 83 100

* A:Alfalfa B:llian ryegrass C: Orchardgrass.
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Table 3. Inoculation effects of antagonistic microorganisms and fungi on seed germination of ltalian rye-

grass, Orcharass and Alfalfa

] Fungi Germination(%)
Strains inoculated .
Italian ryegrass Orchardgrass Alfalfa
None 95.28 + 0.86° 86.01 + 091° 97.39 + 0.85*
Control R. solani 46.44 + 3.70° 50.65 + 1.67 68.90 + 4.53°
F. oxysporum 47.02 = 4.51° 57.12 + 2.54" 77.38 + 3.32°
None 95.12 + 1.56° 86.62 + 1.48° 95.68 + 0.27°
BS 101* R. solani 66.48 = 1.54° 65.48 + 0.56° 92.17 + 099
F. oxysporum 71.76 + 3.20° 65.46 + 1.16" 93.17 = 1.71*
None 9304 + 1.10° 83.03 £ 0.73 9427 + 1.01°
BS 1013 R. solani 63.98 = 2.41° 62.26 + 2.37° 9173 + 0.44°
F. oxysporum 69.25 + 1.71° 67.00 = 1.60° 91.40 + 0.62°
None 9199 + 0.89* 81.69 + 1.26° 94.09 + 0.72°
BT 37669° R. solani 54.10 + 1.52° 57.80 = 1.94° 90.02 + 0.79"
F. oxysporum 65.33 = 6.85 62.85 + 0.77" 90.45 = 0.62°
None 91.58 = 0.76° 80.27 + 0.72* 93.58 *+ 0.54*
BT 69 R. solani 59.28 + 6.08° 62.41 + 5.00° 87.21 + 049
F. oxysporum 59.65 = 4.70° 68.68 £ 5.77° 8571 + 0.69"
None 94.84 + 0.20° 81.27 + L.o4* 94.90 + 0.18*
Fusant 3° R. solani 74.74 + 7.15° 61.30 £ 2.42° 89.92 + 0.53"
F. oxysporum 74.48 + 4.86° 76.60 + 2.34° 85.08 + 0.46°
None 94.89 + 1.11° 81.70 + 0.85° 95.49 + (.38°
Fusant 79 R. solani 69.12 £ 6.29° 65.02 = 2.63° 84.73 + 1.20°
F. oxysporum 67.81 *+ 8.88" 67.47 + 374> 91.59 + 1.72*
None 9381 + 2.75° 82.11 + 0.29° 97.33 + 1.54°
Fusant 8 R. solani 71.83 + 2.80° 62.79 + 6.00° 91.40 = 0.72%
F. oxysporum 74.37 = 1.07° 66.60 + 276" 86.25 + 2.52"

® Bacillus subtilis.
® Auxotropic mutant of Bacillus subtilis.
@ Bacillus thur ingiensis.

@ Auxotropic mutant of Bacillus thur ingiensis.

¢ Fusant(Protoplast fusion between BS /0! and BT 69).

* Means = SE.

* Means with different superscripts in the same column are significantly different(p <0.03).
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