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The Outbreak and Propagule formation of black root rot

caused by Calonectria crotalariae in Korea
Sung, J.M.,* J.H. Park, S.C. Lee, and B.K. Chung

Summary

The infection rate of soybean black root rot disease caused by Calonectria crotalariae was
about 14%4. The isolated fungi from the infected soybean roots and stems were Calonectria cro-
talariae, Fusarium solani, F. roseum, Phomopsis sojae, Pythium aphanidermatum, Rhizoctonia
solani and Macrophomina sp. Among them, C. crotalariae was the most virulent pathogen under
Myecelial growth and microsclerotial formation were good on PSA

100g of potato and 20g of sugar. Mycelial growth, sporulation and
Perithecial formation was better in the

the laboratory conditions.
containing 1000cc of water,
microsclerotial formation were good on sterilized root.
dark condition than in the light. Survival of macroconidia was not available between (0~259% soil
water content. Microsclerotia and mycelium in infected plant debris were survived for 4 months
at to 8% 50% soil water content. The plant height, when inoculated with 1.29 inoculum density,

reached approximately half of uninoculated plants.

sterilized soil than completely sterilized soil.

Disease severity was much higher at non-

It was determined that the host range of this

pathogen includes soybean, peanut, green bean and red bean.
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Table 1. Infection rate of soybean black root rot

at different locations.

Location No. of No. of Infection
soybean plants infected stems rate(%)
Banweol 230 32 14
Suweon 600 84 14
Buyoo 400 55 14
Youngdong 300 3 10.5
Andong 300 39 13.0
Total 1830 244 13
FERS wo] WRae Aol K #8Y kel .

2. BRHEZ B SEE B ¥ RENERE

ERE v 29 m 3y Cylindrocladium (Ca-
lonectria) crotalariae, Phomopsis phaseolorum,
Phythium aphanidermatum, Fusarium solani, Fus-
arium roseum, Rhizoctonia solanis} Macrophomina
T Efsld RERS BET BR E
26l A &} 2ro]l Cylindrocladium{Calonectria) crotala-
Table 2. Pathogenicity of isolated fungi from inf-
black

phaseolinas

ected soybeans by stem and root

root rot.

Replication®
Isolated fungus -
1 2 3

|
|
|

Phomopsis sojae
Cylindrocladium crotalariae

Pythium aphanidermatum

+ 4o
+ +
+ o+

Fysarium solani

|
|
|

Fusarium roseum
Macrophmina phaseolina

+ +
+ +
+ +

Rhizoctonia solani

Control — —

* Deagree of Pathogenecity: —none: +mild;

Hmoderate frsevere.
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Table 3. Effect of PSA compositions on mycelial

growth and microsclerotial formation.

Composttion Mycerial Microscle
growth rotial fo-
Water(ml) Potato(g) Sugar(g) (mm)® rmation®
1000 300 30 231 +
20 3245 -+
10 4141 +
5 2943 -+
1060 200 30 384 #+
20 53+1 -
10 444 +
5 4042 +
€00 100 30 2742 +
20 2742 H
10 6844 s
5 46+3 -+

*Standard deviation of sample mean.

*Formation intensity:
frmore; “fmost.
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Table 4. Mycelial growth, perithecial and micro-

sclerotial formation in the different parts

of host.?
Mycelial Perithecial .
Part of host growth  formation Sporulation
autoclaved seed -+ + +
autoclaved seedling —+ - +
autoclaved leaf -+ - o+
autoclaved root - Ly H
autoclaved stem + ++ 4

*Formation intensity;
# more.
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Table 5. Effect of light on propagule formation.®

Treatment

Perithecium

Microsclerotium

dark for 21 days
light for 21 days

#
4

*Formation intensity:
fi-more.

— 1IONE;

-}slight; {fmoderate;

Tbhble 6. Comparisons of black root rot fungus between previously determined (a and b) and currently

isolated.

C. crotalariae(a)

C. crotalariae(b)

Isolated fungus

Perithecium

Ascus

Ascospore

Conidiophore

Conidium

orange to red

320 — 465X 290—3870¢
clavate
95—-138x13—19x
1—38 septate
34—58x6.3~7.8¢
(mean 47.3X7.2x)
globose vesicle
6X11p

mostly

3 septate

58 —~107X4.8~7.1u

orange to red
275—475X212—375¢
clavate

85-—~142.2X12.6—21.5«

1—3 septate
85.7—58.5X
5.7—7.6p

globose vesicle
5.8X11.5¢x
mostly

3 septate
53—94X5.5—7.2¢

orange to red

310 — 450X 250 — 360
clavate
90.2—137.3X12-20;
1—3 septate
32~58X4~5u

(mean 49.6x4.5u)
globose vesicle
6X10u

mostly
3 septate
59~81X4—-Tu

a) Bell and Sobers (1967).
b) Misonou Tsukaki (1973).
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Fable 7. Perithecial formation on water agar me-
dia with sterilized stem.

Replication No. of perithecia observed

7
32
172
83
75
112
87
183
17
10 37
Total 805
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Table 9. Effect of different soil water potential on
microsclerotial survival in soybean black
root rot after four months of seeding.

Soil moisture No. of microscl- No. of microscl-

(%) erotia seeded erotia survived.

50 14 14
25 14 14
15 14 14
10 14 14

14 14
4 14 10

14 0

V=75.9
ote: Each medium was seeded with single spore.

o] #5EB°] Homothallismal 7} Heterothallismol
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Homothallismeo 2 #4525 = BARMKEN A BEd
able 8. Effect of different soil water pontential

on spore survival in soybean black root

rotzafter one week of seeding.

»il moisture No. of spore No. of spore

(%) tested survived
25 100 0
15 100 0
10 100 0
7 100 0
4 100 0
0 100 0

Note: Survival rate was observed after 4 months
of seeding.
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Table 10. Effect of inoculum density on soybean
growth

Inoculum density (%) Soybean growth(cm)

0 25.641"
0.4 24.4471
0.6 18.44-2
0.8 15.2+1
1.0 13.0x1
1.2 13.0x1

*Standard deviation of sample mean.
Note: Measurement of height was made at 4th leaf
stage.
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Table 11. Effect of sterilized and non-sterillized

soils for disease occurance.

. Level of disease severity
Soil Variety

4 3 2 1 0 Index

Sterilized Bongui 0 0 ¢ 0 29% 0
soil

Hamen 0 0 0 0 29 0
Non-steri- Bongui 1 6 8 14 1 1.7
lized soil

Haman 1 12 11 10 2 - 2

* Numbers in data are the number of individual
plants belonging to that severity class.
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Table 12. Host range of black rootrot by artificial
inoculation.

Host plant Parasitism?®
Glycine max Merrill W
Arachis hypogaes L. ) #
Phaselous aureus Roxa 4
Phaseolus vulgaris L. i
*Degree of parasitism —none; +slight; 4 moderate;

~-severe.
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