Ng9aT
Res. Plant Dis. 13(2) : 110-114 (2007)

Research in Plant Disease

©The Korean Society of Plant Pathology

dxi2|of] o8t BLIE EtX{Ho| WX
O[FEH - 7|5 - EHY' - WS - ASUM - BTSHM - U
AR AR $EIEAAIA, AL YIRS ok,
AR FEARAST, BN AP A7

Establishment of Technology for Preventing the Soybean Sprout
Colletotrichum gloeosporioides Rot

Jung Han Lee!, Ki Soo Han!, Tae Hyoung Kim', Dong Won Bae’, Dong Kil Kim"!,
Jin Ho Kang®* and Hee Kyu Kim'**
!Department of Applied Biology & Environmental Sciences, Gyeongsang National University, Jinju 660-701, Korea

’Department of Agronomy, Gyeongsang

National University, Jinju 660-701, Korea

3Central Laboratory, Gyeongsang National University, Jinju 660-701, Korea
‘Research Institute of Life Science, Gyeongsang National University, Jinju 660-701, Korea
(Received on March 16, 2007)

Anthracnose fungus was most pathogenic on soybean sprout, of the fungi and bacteria isolated from rotten
sprout on market. Bacterial strains associated were not virulent. Dry heat (DHT) applied even as high as
65°C for 30 min. was not effective enough to eliminate the artificially inoculated Colletotrichum gloeosporio-
ides propagules from seedllots. Hot water immersion treatment (HWT), at elevated temperature of 55°C for
20 min, did eliminate the pathogen but reduced seed germinating and retarded sprout growth: Seed germi-
nation was practically acceptable when the seedlots were exposed to at 55°C for 5 min, but about 20%
anthracnose propagules survived. Accordingly, we have optimized the HWT scheme for 5 min at 60°C. This
scheme was validated, at small to large scale production system, that surely rule out the possible carry over
of the bacterial contaminant from seedlots. This result should improve the shelf-life of soybean sprout on the

market.
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Fig. 1. Colony forming units in vitro of hot water immersion
treatment (HWT) and dry heat treatment (DHT) on C. gloeospo-
rioides in vitro. E-tubes carrying 950 pl distilled water were
exposed to temperature ranges of 55-65°C at 5°C intervals in hot
block to which the conidial suspension (2 x 10° conidia/50 )
were added for HWT. For DHT, 0.8 cm filter paper discs were
immersed in conidial suspensions (2 x 10° conidia/20 ui) by vor-
texing for 2 min and air dried under sterile condition in clean
bench for 1 h, prior to heat treatment followed by retrieval of
pathogen. Values are means of three replicates and bars represent
standard deviation.
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Table 1. Fungal and bacterial isolates associated with soybean
sprout rot and pathogenicity

Isolate (number) Local Pathogenicity®
Colletotrichum Jinju, Gyeongju, Iksan, +
gloeosporioides Pohang, Cheongyang
Microccocus luteus Jinju -
Enterobacter cloacae Jinju -
Pseudomonas putida Jinju -

Fungal and bacterial strains associated with soybean sprout rot was
isolated from samples from Jinju, Gyeongju, Iksan, Pohang, and
Cheongyang and cultured on PDA and/or TSA at 27°C, which were
identified by morphological characteristics and MIDI gas chroma-
tography. Soybean seedlots were submerged in bacterial and/or
conidial suspension (10%7 cells/m/, 10*# conidia/m/, respectively) for
5 min and dried at ambient temperature in clean bench for 1 h. The
artificially infested seeds were subjected to small scale production
procedure to confirm pathogenicity.

2, avirulent; +, highly pathogenic.
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Table 2. Influence of dry heat (DHT) and hot water immersion treatment (HWT) on germinability of soybean seedlot and sprout growth

during cultivation

Nongermination and deformed sprout®

Temperature

\®) 5 min° 10 15 20 25 30

CK® 1.2+045 1.6 +0.55 1.4 +0.89 1.2+045 12+045 12+045

55 1.4+0.55 1.6 +0.55 1.2 +045 1.4 +0.55 1.2 +0.45 28+1.79
DHT 60 1.6 +£0.55 1.2+045 3+0.71 864 +6.73 93 +2.00 100
65 1.8 +0.84 4.6+230 83 +4.47 88.8£3.19 97.4+2.07 100
55 1.6+0.55 56.8 +3.96 75.2 +2.68 85 +5.39 928 +2.17 100
HWT 60 14£0.55 70.8 + 6.46 90.2 +6.72 100 100 100
65 86.4 +4.62 94.4 +3.36 100 100 100 100

Whole experiment was repeated for three times. Each value represents the mean obtained from five samples per treatment + S.D. Commercial
soybean seedlots, not artificially inoculated, were exposed to 55, 60, 65°C and were subjected to small scale production procedure for 3 days, then

inspected for germinability and deformity of sprouts.
“Untreated control.

®Rate of seed sprouted to abnormal germlings and retarded abnormal sprouts with coarse-wrinkled hypocotyl.

“Time period in minutes for heat treatment.
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Table 3. Effect of hot water immersion treatment on soybean seedlot against sprout rot incidence under small-scale (SC) and large-scal
(LC) production system

Temperature No. of necrotic spots * Hypocotyl (cm) Root (cm)
O SC LC SC LC SC LC
CK* 562 +5.24 434+63 728 £0.72 75+03 78 +053 13+0.1
60 0 0 126 £ 0.46 13.6 +0.2 11.4+0.58 24+0.1

Whole experiment was repeated for three times. Each value represents the mean obtained from five samples per treatment + S.D. Infected seed-
lots (see footnote of Table 1) were exposed to heat treatment and was subjected to sprouting for 5 days, followed by inspection for necrotic spot

and sprout growth.
#Untreated control.

Table 4. Heat susceptibility of bacterial isolates associated with
soybean sprout rot

60°C
Isolate CK°¢
DHT* HWT®
Microccocus luteus 0 0 120.2 £ 4.8
Enterobacter cloacae 0 0 76.8 £6.2
Pseudomonas putida 0 0 82684

Whole experiment was repeated for three times. Each value repre-
sents the mean obtained from five samples per treatment = S.D. Seed-
lots were artificially inoculated by each of bacterial strains (see
footnote of Table 1) and were subjected to the above heat treatment
scheme.

"DHT, treated for 30 min at temperature settings in Drying oven.
"HWT, treated for 5 min in hot water adjusted to corresponding
temperature.

“Untreated control, No. of colonies recovered from untreated control
sample.
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