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ABSTRACT

Background : The aim of the present study was to identify an effective physicochemical control method to reduce Fusarium spe-
cies infestation in adlay (Coix lacryma-jobi L.) before and after harvesting.

Methods and Results : We observed that prochloraz emusifiable concentrate and hexaconazol prochloraz emusifiable concentrate
strongly inhibited the mycelial growth of 10 Fusarium species. Strong growth inhibitions and cell lysis were observed following
treatment with 4% NaOCl solution. The total number of fungi detected were lower follwing treatment with thiophanatemethyl triflu-
mizole wettable powder (1.1 x 10* CFU/g), hexaconazol prochloraz emulsifiable concentrate (1.2 x 10* CFU/g), carboxin thiram
dustable powder (1.6 x 10* CFU/g) and prochloraz emulsifiable concentrate (1.7 x 10* CFU/g) than in the non-treated control
(7.7 x 10* CFU/g). The reduction of Fusarium fungi varies with the concentration and soaking time of NaOCI solution. Fungal
detection was not observed after soaking in NaOCI solution for 24 h and harmful effects were not observed for plant growth by
NaOCl after soacking for 6 - 12 h.

Conclusion : Soaking seed for 6 - 12 h in 4% NaOCI could be an effective method of disinfectant treatment for the control of
Fusarium fungi in adlay seeds.
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5 A} T AEA W Sk= Wl 2= Bipolaris coicis
9} Septoria spoll 23 AvlEW, Ustilago coicis®l 213+ 7+
7198, Fusarium sppol| €13+ o|2vlE52de] BilEo] glo
® (KSPP, 2009; Kim e al, 1997; Choi e al, 2011)
2015 A e} 27 tigk WAl ofA|7E S5
o} = AHOR Fusarium spp.ol| 23t o2 ulE5 g thgk
A= o}F mEE AEjo|tt. Eg £ & AR &5 FA
o/ DON (Deoxynivalenol)?} ZEN (Zeralenone)} 7+ +
Folmart AEE ARIZE HZol Base] A3 =]
(Choi et al., 2014) o|H3 FTF/ FFol5AE Fusarium
& Zstel oal] AAEH AFARY EAZE = Ao
(Leslie et al., 1992; Yoshizawa and Morooka, 1973).

FRo|5Le AERNE AHE7] widd #3815 274,
e, oMo o]27171A] w9 T fsjais AHgSAN
o] Fgolsart B, setA o g Qkydh Aea &
Hol7] wiitell MA H 71 Fo] YRk Vo= e Al
7157] o]FEt} (Martins and Martins, 2002). Wb 2 A

Fig. 1. Ten species of Fusarium isolated from adlay. Scale bar = 10 /m. A;

dr= FTA AFoz Q3| o7ld & = FFo|FAE 2
7Fs3E ARl 2idslr] flEl FAE &5 48 7 oln
LAH A= Fusarium % a5 Ao 5 Je 7472l
o|s}ekd WS )l YsiiTh

ME o e
1. 8% 2d Fusarium 5 That U A 25 oK U5

PAFS.

Aol A3t Fusarium 4 < 1052 F miscanthi, F.
kyushuense, F. concentricum, F. asiaticum, F. incarnatum,
F fujikuroi, F. armeniacum, F. graminearum, F thapsinum,
F pobyphialidicum -2 2012d%0l A7] dA, Ad sk &
A $5 o4 QUEAY okeAE AQEANN it
St &5 (Coix lacryma-jobi L) AN £ - 54 9L
H —70C %A W53 (Fisher Scientific, Seoul, Korea)oll
A BASPEA ARESIITH (Fig 1). AR oAl =) A =

Fusarium fujikuroi, B; Fusarium asiaticum, C; Fusarium concentricum, D;
Fusarium graminearum, E; Fusarium thapsinum, F; Fusarium armeniacum, G;
Fusarium miscanthi, H; Fusarium kyushuense, 1; Fusarium polyphialidicum, );

Fusarium incarnatum.
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Table 1. Mycelial growth inhibition of seed disinfectants to ten Fusarium species.

Fusarium species”

No. Treatment
m k c as i f ar g t p
1 Carboxin + Thiram DP" A 00 A 00 A A 00 00 00 AY
2 Tebuconazole EC 00 00 00 00 A 00 00 00 0.0 0.0
3 Tolclofos-methyl DP 41 22 30 20 38 31 38 21 16 35
4 Thiophanate-methyl + Triflumizole WP 00 00 00 00 15 00 00 00 0.0 0.0
5 Prochloraz copper chloride complex + Tebuconazole SC 00 00 00 13 08 10 10 11 00 A
6 Prochloraz EC 00 00 00 00 00 00 00 00 0.0 0.0
7  Fludioxonil SC 27 00 15 00 28 13 32 A 12 19
8 Fluquinconazole + Propineb WP 10 00 00 03 12 08 14 00 12 17
9  Fluquinconazole WP 1.5 1.8 23 30 30 17 26 19 A 14
10 Hymexazol + metalaxyl-M SL 00 00 00 00 A 00 00 00 00 00
11 Hexaconazol + Prochloraz EC 00 00 00 00 00 00 00 00 00 0.0
12 4% Sodium hyperchlorite 00 00 00 00 C C C C C C
13 Non treated control 50 52 39 45 35 36 43 24 33 209

Digit means mycelial growth diameter (cm).

YDP; Dustable Powder, EC; Emulsifiable Concentrate, WP; Wettable Powder, SC; Suspension Concentrate, ?m; F. miscanthi, k; F. kyushuense, c;
F. concentricum, as; F. asiaticum, i; F. incarnatum, f; F. fujikuroi, ar; F. armeniacum, g; F. graminearum, t; F. thapsinum, p; F. polyphialidicum, PA;
aerial hyphae, C; cell lysis.

F. armeniacum E kyushense E concentricum E asiaticum

1w P .
C (e .

E miscanthi E thapsinum E polyphialidicum

Fig. 2. Antifungal activity of seed disinfectants to ten Fusarium species. Number of treatments
are same with No. of Table 1.

o = ZHEAEEREAC ¥ =Y (B Pyricularia), 7\ ol sl HEe agar plug AIZT FAPE ARSI 7S
AL (B : Cochliobolus), 71T+ (BL+ :F A} (aerial hyphae)E FAlsle] S tish AL A A
Sujikuroi), T BFEE L : Phoma), B9 =9 (B B} ohh HolX|= 7RIt L 9 AIFHAISl EERE
I : Coleosporium) 59l WAAZR 5250 = HE-IUE 2HgiA| Bl QMo EWY . EREFUESTIA|, T2EE
A, ¥ 222 (BYTE  Achhapl S=Ho] AE oA} g2IAH IR 0| = . HRAUSAN YA, SR Sad R
SHeletqlaAl= 1059 AR i Fusarium <5 Xt 5 A T, EFAIUE - T2 ESH|, SFATUETHA|
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QIEHEl - 2= - &
= FA2 d¥std Fusarium & ol W8] 44 552 A
A7 A T8 QB HAoH ZREREEAA, dAEUE
Z2I2ef24A19 4% NaOCl #2]o] Hlsixe A o
A E37F AA3] HolRE 7]t} (Table 1. and Fig. 2.).

2. Ozt Xt 8% 3XY Tia ¥ ZXll OiXl=
o

to 0ot

T FAE ddesE dds A3 A" gz
(7.7 x 10* CFU/g) ol vl&} FEAlE|ZRA], ] e udjo|EvE
EEFUETHA, Z2F2HRAA|, I EUEZZ 2}
241 247t 1.6x 104, 1.1x 10%, 1.7x 10%, 1.2 x 10* CFU/
g2 fejHoR FHTt WA AEHIJOH EHFAUER
A, EZ2X2YEA|, 2 IR I eo| =E| R
WG|, FFUSLE WA, EFATUEZZ 9]
Bk, EFA3UETSHA, stold S eleta Al =

bed bc ped be

cd

bed
cd

bed
cd

Fungal colony number (Log of CFU/g)

7 8 9

4 5
Number of treatments *

6 10 11 12 13 14 15

Tl
ae
w

. Total number of fungi according to seed treatments.
Number of treatments (1 to 12) are same with No. of
Table 1, Number 13 and 14 mean treatments of soaking
in 80C water during one and ten minute, respectively.
Number 15 mean non treated control. Means with the

different letter (a - d) are significantly different at p < 0.05.
abc ab a
| abc bc

abc be C
1l 2 3 4 5 6 7 8 9 10 11 12 13 1415
Number of treatments *

Seed germination rate according to seed disinfectants.
Number of treatments are same with No. of Fig. 2.
Means with the different letter (a-d) are significantly
different at p < 0.05.

100 abc abc abc abc

o
o

=2,
[=

Germination rate (%)
+a
(=]

M
o

Fig. 4.
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A ulste] felidol AY frelHoR A FrUt
AEEEd 53] EFEIAVERA|Y} ZRUSaYN YR
shAle] A9 o AEFel 242 1.0x 10°, 3.0 x 10°CFU/ge =
- & FEo R AZSHUT (Fig. 3.).
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Number of treatments
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Fig. 6. Plant height of seedlings according to seed disinfectants.
Number of treatments are same with No. of Fig. 2. Means
with the different letter (a - €) are significantly different at

p <0.05.
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Fig. 7. Number of total fungi in the adlay depending on
NaOCI soaking period.
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1hr

Control 10min 30min

]
o

—+—1% NaOCl =—#—49% NaOCl

Fig. 8. Germination rate of adlay de#)endmg on NaOCI|
soaking period. Means with the different letter (a - d) are
significantly different in the germination rate by 1 and 4%
NaOCl, respectively (p < 0.05).
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—4—1% NaOCl —@—4% NaOCl
Fig. 9. Emergence rate of adlay depending on NaOCl soaking

period. *Means with significant difference in the
emergence rate by 1 and 4% NaOCI, respectively
(p <0.05).
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iAol Tgg Al =3k NaOCl ditel <]t oFsfl=
s vk AE g Aldle vl 138 XEd A54E
o] Aol FEshe WobAls] Aol FA AL g3t Fo
EAS Fo= Almdt. AAE FTHs B 244]7F o]5E}
A Az Al 170 AIE ofli7} QA EA] gort £3] ko
Sol7} Ade A7} oAl WHiE 4% NaOCl #2] A oF

a= A=Y ghdgk F WAL 75kt olel NaOCEH:
S, APEE MRS} sl AdRS sl
3. NaOCl XMelsE U ARW| 8954 @ it U ZAL
ol OXl= gt

NaOClE &% FAboll Mg atig o FEAZE (10 min,

=0

30min, 1hr, 3hr, 6hr, 12hr, 24hr)ol] WE #AZL 1%
NaOCl Agle] A 2407 7HA] AlS =00 4% NaOCl
o] 79 3AIZF HF FHE HEC] A9 Ut A7 FHE
= %ﬁol TAE A (Fig. 7.) T3 &5 =4 AEAI7H
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10min  30min 12hr  Control
Soaklng perlod
Fig. 10. Plant height after 70 days later depending on soaking
period in the 1% NaOClI treatment. Means with the
same letter is not significantly different at p < 0.05.
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10min  30min 6hr 12hr  Control
Soaklng perlod
Fig. 11. Plant weight after 70 days later depending on

soaking period in the 1% NaOCI treatment. Means
with the same letter is not significantly different at p <
0.05.
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Fig. 12. Plant height after 70 days later depending on soaking
period in the 4% NaOCI treatment. Means with the
same letter is not significantly different at p < 0.05.
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Fig. 13. Plant weight after 70 days later depending on

soaking period in the 4% NaOCI treatment. Means
with the same letter is not significantly different at p <
0.05.
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