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Inhibitory Effect of Potato Sprouting Inhibitor Chlorpropham on Dry Rot
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Abstract. Potato dry rot is one of the potato storage diseases caused by Fusarium species and is a representative
pathological disorder that induced post-harvest loss during storage. Chlorpropham treatment for sprouting inhibition
is mainly used for room temperature storage of potatoes for processing. In this study, the inhibitory effect of
chlorpropham on Fusarium-induced dry rot of potato ‘Dano’. To investigate the mycelial growth rate of the dry rot
fungus (Fusarium solani Appel & Wollenw), mycelial growth was investigated in a chlorpropham (5.0, 50.4, 503.8,
and 5,038 ppm) and prochloraz (0.1, 1.0, 10.0, and 100.0 ppm) medium containing F. oxysporum mycelia. Mycelia
were more inhibited as the concentration of chlorpropham and prochloraz increased during incubation at 20°C, and the
inhibition rate was 98.2% and 100% when treated with 503.8 ppm of chlorpropham and 10ppm of prochloraz in 14
days, respectively. Potato Dano tubers inoculated with F. oxysporum were dipped in chlorpropham (5.0, 50.4, and
503.8 ppm) and prochloraz (100 ppm) to investigate the effect of preventing dry rot during cold storage at 20°C and 4°C
in vivo. The disease diameter of potatoes stored at room temperature (about 20°C) was reduced to 13.0 mm in the
prochloraz 100 ppm teatment, and 10.7 mm in the chlorpropham 50.4 ppm treatment compared to 13.7 mm in the
control tuber at 70 days of storage. The disease progression in all treatments including control was similar with no
statistically significant difference at 4°C air temperature. From the results of this study, it is considered that treatment
with 50.4 ppm of chlorpropham after harvest will be useful for suppressing dry rot of stored potatoes.

Additional key words: dry rot, Fusarium oxysporum, hyphal growth, storage disease
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Fusarium 7522 YA o]] thgt 117} QltHanson %, 1996;
Hide =, 1992).

QlHLA] © & CIPC 2 ¢ Al chlorpropham2 A2 ES
oG8 Alisl= 7HabH| o] E(carbamates) ] H]ATE
EZYA| =, 8712 Al Bt A B4
afste] FARE G Al 2L At HelE Ash= &
SrEo]tVaughn} Lehnen Jr, 1991). =2 71x}o] wjo} o
Al§o = A= AZ2A| == FHLSHA o]-8=aL
CIPC= 19624 wl=toll A AZAZ A& 5FEO(EPA,
1996) ARE-E]7] A|2F613] 01, 1970 AT FE] A} Hof oA
of gt a1f7} 1=tk Lee, 1970; Olofsson, 1970). |
SO A= CIPC AJ2] o] AJA| 5o} o}4-5] 11 910 i(Corsini
5, 1979; Mahajan 5, 2008; Paul 5, 2016), <Ujo| A= AF
& AR 718 4] Wolel Al 918l A Hm glow
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e} 2] 25 1= 0.5% 2= AR TFAISIAL QUTHRDA, 2022).
k9] WololAl2: 91t oA H ] ATFelA CIPC H )7k
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Stom, thzofAl= thaEA] Q1 ¥ SAF A=A Q] prochloraz
(a.125% EC, 23X &L 675, St & A8} Fusarium
=02 H AR Fusarium sp. S-3(F. oxysporum)
B A A= AT 2 v gSh= PDA 2 9] A 2]
OFA|| 5=+ chlorpropham-25.0, 50.4, 503.8, 71211 5,038
ppm-Z, 18] 3! prochloraz+=0.1, 1.0, 10.0, Z28]37 100.0ppm
= ARESHRTE B ¥t PDA HljA|ofl A 10U FeH et =2
23 H 2 Y A H(A7 10mm)-g oFA] vl #] 2] F-
ol 2o FF3IATE A A2 v A ol Al A AR
AolE Z73H). AtAH Al e HE $-20°C QH
OfEjof| 4] 14UZF oFA| 2| of| 4] uj e AL ES A
2] ulj 2| of| A uj et AR B} vl sto] A2t SN
A sHkE o 7 2SIk AP 02 ol Aol FA A
2 SAS system(SAS Institute Inc., Cary, NC, USA)= o]-&
5to] FAREA(ANOVA)S 31%12m, Duncan®| o544
(DMRT)Z 0]-&35}0] p <0.05 5230l A] 2} 2] ko] §-2)4
= H5sksih
FAETE FARA Zol - Al FARAE Aol

FAYE AR ¥100
ST A 2ol

2. Chlorpropham®| o} AX| S1} XA}

MR Z A chlorpropham(a.i 45.8% EC, sf'd; 6 73-5)
A g]of| whE vo b A A= R} 7P F50) 1)7S A
A 2|5 Wola-S TAFsto] HlaLskGlT). AR} XA 2] AYe) 7]
2} 3177 2912 WjAakTL chlorpropham ©] Holelr] &
342 Tetaly] 18 2HAF AR 3708 o 4°Col A A A
#atol Flo] Shial ekl Aleje] 3749 ABIC In
vitro OFA| 238y A8 E3) chlorpropham %] 2]-8-219]
B4 5.0, 50.4, 712 3L.503.8ppm O.& A& 3L0] | 57
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747} @o}el 7] Chiorprophame] t}2481 oj7] 7}

A E Y9tk 9FA|= chlorpropham-& HEFH(5.0, 50.4, 71
2]31 503.8ppm) 2} prochloraz FEFH(100ppm)o]l 157+ %]
AJsto] A2jstelon 2= SR 12 MAsk3Ich
A AeE 272 AW 5] PAs] dRAZ o S dA
= W ol F. oxysporum @] agar disc = 719 ol 1455131
ok HEE AR A2(20°0) ) A4 a1(4°C) o) Ast
A S 2ALSIGATE B o) A3 A= A oA AE
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4, SH=EN

Adog dojxl Aol FAREARE SAS system(SAS
Institute Inc., Cary, NC, USA)-S o]-&5}o] HAEA(ANOVA)
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0.05 4320l 2 X2 2be] ol AEsteick

An o o

1. Chlorpropham?@| in vitro &Ml 232|442 25t

OFEMSYE DAL 4T AM ZAL

Chlorpropham @] A&} A &= Fusarium oxysporum
= SR in vitroof| A AR A A A S 235k
ZARIAT). F. oxysporum oA AL o A E] HEol
chlorpropham 5.0ppm ¥} prochloraz 0.1ppm}X th =2 % 2]
“&%2] chlorpropham 5,038ppm I} prochloraz 100ppm J| 4]
TS5 A =)= 73 %2 H3Ak Chlorpropham & iA%<
A Az, 5,038ppmol 4] 100%, 503.8ppmo 4] 98.2%, 50.4
ppmeflA] 76.0% 12|31 5.0ppmof A 1.8% 2] Ale= e}
ik tjz9FA) prochloraz+= 10ppm o]Atofl A= 100%,
1ppmoi|A] 98.6%, 1&]370.1ppmof|A] 53.8% 2] HF-AFYA}
A2 LERRSIT Table 1), % oF] 5% Lhe 3512 0] o7
O v WHHE 8 0] HiAJollA] TR A Aol o]
A= ek AR nREA 2 Aol 22 FA| Q] prochloraz 7}

AvpAolel= B 117} 9l e w(Hide 2} Cayley, 1985), & A+
of| A= 100% A IS 2 3tk Prochloraz=10ppm #|2]
%ol 4 Z12]31 chlorprophame- AlfA| = oL 2|4t 5]-&
12 5% A AP 100% A=) 2lc). o)1= in vitro &
7ol chlorpropham-2 3|8 5%l 5% 2] A] F
oxysporum 2| A 2 AA7}F 7 Fet A 02 AR QI

2. Chlorpropham®| o} XN 1t XA}

o} 4| #| €1 chlorpropham- F-Ho| BRIFE < A7 &%
of| 22} A| ot EA-& AR5 2™, 5.0ppm #|2]-of| Bl
503.8ppm A 2]Foll A a7t F=Isk3Th 4°C A ARt
N73520°C =20l leF Al FA 7= 30 Lol 88% 2] A}
ol Folt &3l o) 503.8ppm A 2ol A= 42% 9]
AR A W7t Stk 24 S0Lof FA e+
A O] tHFE1 97% o] Yol A vliolrt st 01 503.8
ppm A 2|t ZHAFS] HobE-2 66% &= A4 H|w A BHA| U
ERton], BAE O R golgicy iz uls) 32%2] o
£-8 ®31c}. Chlorpropham 5.0ppm A 2|1 Fx2) et &
AYSE Bol&-2 Hol HolelA) b} A9 gl FloE =AL
]9JTk Table 2). k|0 & A o] Q= A 2w rr) vt
2 5o A%k CIPC= Wo} A 2] iy} qlokal o] lck A
=5210.1% CIPC =|2]of| &= Wo} 2347} 1A% A-4(Daniels-
Lake -5, 2011)} H]i8FH 2 Aol A] ©]-8-% 500ppm 2]
= PLS oA AAIRE0.5% A 2] 9] 1/10 G ol = mo} oA
A} Eeok

4°C A LA T TR A 307 o)
2] Qhokon o) Ao olg BV F i R0 E A2
o, A& A A] 400 |2 2R ot Edo] 2% e
L}503.8ppm X 2] 7ol A= 21%2] 7Rt A] mol7} &5}
Atk o] A7 50 Lol = AR oA IS Holw thx+t
of Bl 503.8ppm A 2] 5-2] ZFA}el| A 39.4% ] Hlio} oA &
= et o A2 A Hllola-2-503.8ppm of| 4] 28% =
A et e, A4 f-92k= /i) 4°C A4t

Table 1. Effect of chlorpropham and prochloraz treatment with dipping for 1 min at room temperature on sprout inhibition of potato ‘Dano’.

Chlorpropham Mycelial growth Inhibition Prochloraz Mycelial Inhibition
(ppm) (mm) (%) (ppm) growth (mm) (o)

0 44.1 & - 0 56.3 a -

5.0 433 a 1.8 0.1 260 b 53.8
50.4 106 b 76.0 1.0 08 ¢ 98.6
503.8 08 ¢ 98.2 10.0 00 c 100
5,038 0.0 c 100 100.0 0.0 c 100

“Mean separation within columns by Duncan’s multiple ranges test at p < 0.05.
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A= 20°C A 2] e w7 EA 2 5.0ppm A 2|7 AV
ool A7t Glim Ao 2 AR I o3t Ak 2t
Aol CIPC #]2]of|A] 24l CIPC7} Sppm o5}z 2hE5HH
WololA] a3k} §itk= A5H(Olofsson, 1970)2} UA|51%
ct. Fo] gfube A= 50.4ppm ©]3}2] chlorpropham %
2] A] oto] AR aHE] 9] 014 503.8ppm # 2] A] Wol=
23l Wolo] YA Ak 7] eF9ltH(Fig. 1). &Ho] g
5] ‘Su) ZFR}e)| 5% 2] chlorpropham EHAFES| = 5
Ao ] TAE QAR vlAA). Fro] Bl ofu] A
AL Bl B3 AR 2 503.8ppm A 2] ol A
= 173 o) A Aol Qg Al sz E o] A= Q7] WiiE o=
ghckEch 71210 30ppm ©]4F CIPC 7} 223} wo} oA &
7} k= 17KOlofsson, 1970)9} B] w3} 2 3 Lof| 4]
50ppm A 2]-10] A} vo}odA)] Eihi= 4] ghow, B3| A2
A A] A B Fule- S ) 50.4ppm ©]6F2] chlorpropham
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= A2 =X ok AR ot} 2l A] st o
2 CIPC 5=} #elo] glrfar Harso] glri(Lee 5,
1972). £ AL A %= CIPC 541 2] 719} Sppm A 272} v 1
5P 50ppm ©] A 2]tof| A il e = o] & vioril o] ¢f
A= S0, Lee 5(1972)9] Haret gARet Avkg B3t
& S Hh o & aapH]l viol AlE ] fsiA=
A e ol oH X el S WA She AR ek
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ok A2 2] ke S b oA FTks G271 20°C
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-
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)
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o

0] BE] 102 7HA 0 2 2709, 18] 314°C A
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[e)

20 A= 4095 E 30U 7HHo 2 F 13047t

Fig. 1. Sprouting appearance of potato ‘Yeokgang’ according to concentration of chlorpropham treatment with dipping for 1 min at room temperature.

A: 503.8 ppm, B: 50.4 ppm C: 5.0 ppm, D: 0 ppm.

Table 2. The suppressive effects of chlorpropham and prochloraz containing media, iz vitro on mycelial growth of Fusarium oxysporum incubated at

20°C for 14 days.

Sprouting (%)

Storage temp. Dipping” conc.

Storage period (days)

Inhibition rate

O (ppm) (o)
30 40 50
20 0 88.0 a 92.0 ab 970 a -
5.0 86.0 a 950 a 98.0 a 0
50.4 730 a 790 b 90.0 a 7.8
503.8 420b 570 c 66.0 b 320
4 0 0a 420 a 46.0 a -
5.0 0a 380 a 44.0 ab 43
50.4 0a 29.0 ab 34.0 ab 26.1
503.8 0a 21.0 b 28.0 b 394

“For 1 min at room temperature.

YMean separation within columns by Duncan’s multiple ranges test at p < 0.05.
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A} wol A\ A Chlorpropham®] nhEX &1 o)A &3}

A}k AL A% A 2E chlorpropham H2]
o4 3021 xfof IS 0] XHE|A] QIgko.m 403}
5] o] WAEITE BRI kA A2l Tol So4e o
QI8 4= Q9L S0 Aol A 2) 70} ] sl gl v e
opA| A2 oA il 3 Ado] Al Ak ol B4
©.2 50.4ppm AT L oA EIE BRI 4= 23
o). @5 AR A )] 7 7)ol Wt K72 7k
o] 13.1mm2 %7 UEhctot 50.4ppm M) 0] 7
10.1mm = 1 2160] 2H15] A= 21k 60 AR A= 50.4
ppm A2 720l 4] R 2] E-L 10.6mmo].0.m, 2]
0] 270] 13, lmm R.oh B2 §-2)440] QA e ghe B
Ak, A%71710] 5027HA wRke] 2| Bo] AR AR
WolLf o] Follis RE Al oln] Qe 4me GAs Ak
kA2 A 6027709 L 50.4ppmoi|A] 71 e
2he Wolt}. ATHA 0.2 4F& % o] A= chlorpropham 7]

2] A| Th2 A2) 70l 1]3l 50.4ppm A 2ol 4] k] K13y
o] 71 A== # 0 2 2AFE|QITH Table 3).

A2 &% Z7Q1 4°Cof| A 40 U xof| T4 2]} prochloraz
A 2]+ Z12]al B= chlorpropham 2] toflA] RREe] 2|
2.3.4—4.6mm Al 2 SASI o, BA 1A S04 E qlgl
Tk A 130 D7HA] B= A 2ol A iinke- 28l A= F7ts)
.01, prochloraz?} == chlorpropham | 2]5-2] Z3R}of| A
0] 1) Fahz §loleH Table 4). A&7l 2|40l
o] 2180] oJA|x|o] chlorpropham o] #2] & 1}= S}ols}
7] o). mFEA S-S Yo7 RS FusariumZ;
AL A 0] A% 2 -2 712120~ 25°C 925 -
30°Co], 5°C o]s}e] 7oA= dtAME] AR == A
O 2 HuEQ el Tiwari 5, 2020). whebs] 2 A9 O] A2 =
202 ls) 5k Ko] ejAlslo] ofA] Hzlol et ik
% ol B2}7} 7] QIkEl A 2 HEHEICE b 5°C ol

Table 3. Inhibitory effect of chlorpropham treatment on dry rot of potato ‘Dano’ tuber caused by Fusarium oxysporum inoculation during storage at

20°C.
o Diseased diameter (mm)
Chemicals Dipp (l:)lgm; one. Storage period (days)

30 40 50 60 70
Control - 0.0 a 12.6 a 13.1 a 13.1 ab 13.7 a
Prochloraz 100.0 0.0 a 104 a 10.8 ab 11.7 ab 13.0 ab
5.0 0.0 a 102 a 12.1 ab 13.7 a 137 a
Chlorpropham 50.4 0.0 a 8.6 a 10.1 b 10.6 b 10.7 b
503.8 0.0 a 11.0 a 12.1 ab 13.0 ab 13.0 ab

LSD - 45 2.3 1.8 2.3

“For 1 min at room temperature.

YMean Separation within columns by Duncan’s multiple ranges test at p < 0.05.

Table 4. Inhibitory effect of chlorpropham treatment on dry rot of potato ‘Dano’ tuber caused by Fusarium oxysporum inoculation during storage at

4°C.

o Diseased diameter (mm)

Chemicals Dipp (l:)lgm; one. Storage period (days)
40 70 100 130
Control - 43 a 72 a 8.0 a 9.1 a
Prochloraz 100.0 45 a 6.7 a 71 a 83 a
5.0 46 a 78 a 81a 81a
Chlorpropham 50.4 40 a 81a 83 a 85a
503.8 34 a 64 a 73 a 80 a

LSD 1.1 1.4 1.6 1.6

“For 1 min at room temperature.

YMean Separation within columns by Duncan’s multiple ranges test at p < 0.05.
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]% sambucinum@} F. graminearum
3] 218) A] A& AR 204 0] =

20 2 7] =it Daami-Remadi,

oA &= FAIARS H.
W5 olgste] F7H A
S ATE 42 U A
2012).

A2 A Al AR mREAE T A Bk A2l FollAl
50.4ppm H2| 7004 715 S Lrefso 0, 50 4ppm Bk 1
&5 A 2]51¢1503.8ppm A 2]t O] oA Ayt
o0 Ao, e) ao] o E ol chrorpr-
opham o] AR olAal= 7]240] o] FAPIHE 5
LA 2-8-51= Ao 2 AYZFEth 503.8ppm chrorpropham
#J2) A 7] moleiAol & alxjol} 2hate] 2 s 8
AV 50.4ppm A2l Rk v o] dhat o) &
7k e, olefst Aol gt Aol Braht Tk
chlorpropham #|2] A| W{4to] AT AA|SIA|E A} 7
74 o] ;AR o] H|FEH-Y o A9} Bl A=A 2R & oFsl Al 7}
5730 A=A o= A %‘QE} AARO| upE-S ol o8-
AbatA]| Zof| thiabendazle(Hide 5, 1992)3} benzimidazoles
(Daami-Remadi 2} El Mahjoub, 2006)-2 o]u] QX =-7}of A
SR A A LS ZH= Fusarium 0] EAYsHe] WA avlr) o
oAz o] BT 9l R WIS Sial oFAlo)
AT AR S e WY 2ES SN
4= Qo g o thgh At 2H8-7]2o] Aol gk ofA| o] iLs
A W EgA] 2] e|al 28 oFA| 9] 7o) E e sk &
Ay} FAE ARl AFe] A2 A Al HorAlAI]
chrorpropham #|2]7} wpE4-3H Ao o]-& 7Aool 3
© 7o peke,

[«

b
a3

0]

2k OB S & Fusarium %o ©J5) g5k 704 4
) F Shtolm AYE ~BT L4 dos| el

selgsfolck. Wolel 4|2 915 5148 chlorpropham /2]
1= 22 7158 7] AR A A) o] 45T 9l 2 Ao
Kz 214 AR % viole] FRE olAlsl] 918l A EE
chlorpropham & 2|7} Fusarium©l| |8t uf=X-2¥(Fusarium
solani Appel & Wollenw) 23 Q] 14| F117} Q1 =%] &2l3}
7] 16l ATk BEL ol ato] SYEIC 243
O] FA S-S 2| Qe A RS F. oxysporum
TAFS 245t chlorpropham(5.0, 50.4, 503.8, 5,038ppm) T}t
prochloraz(0.1, 1.0, 10.0, 100.0ppm) SFA|HjR]|E- ©]-8-5}o]
in vitroo| &l ZAFSHETE 20°CofA] 1447F AASE FAR=
chlorpropham¥}-prochloraz *|2] A] 8] =7t =25 A
Zlo] gL A= o, AA|-8-& chlorpropham 503.8ppm
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I}prochloraz 10ppm A 2] A] Z+2198.2%2} 100% S L}l
t}. 20°C 721} 4°C A 24174 F nFEA5 8 WA A= F.
oxysporum< %35t 714} I 738 chlorpropham(5.0, 50.4,
503.8ppm) - prochloraz(100ppm) o] R E|5to] ZALS|
HF. =2 AR A AH20°C) o] WHE 2782 A7 70 wjof
FA 4t 17 9] 13.7mmoj) H] 3} chlorpropham 50.4ppm %]
2ol A9k 10.7mm = -0/ o] QA A= Yt A0l A
L RE Aol A W e BAH SR} glo] 941
staich. & QA Aol A3 ke B2 S ot
7] 94+ =& & chlorpropham 50.4ppm *|2]7} -5-85k
Aoz ek,

Z7h A0 AR, TR AR, A, Fusarium

oxysporum

Al AL

B OG= 2021 W% HE2AEH A/ daA|( A H &
PJ01560603)2] A osf o] Fof7l < 319] e A< A5 2+
Ap gt 5 e Yl o] 84 Sl AP A2 =R = A5 Tk

Literature Cited

Bojanowski A., T.J. Avis, S. Pelletier, and R.J. Tweddell 2013,
Management of potato dry rot. Postharvest Biol Technol
84:99-109.

Chelkowski J. 1989, Toxigenicity of Fusarium species causing
dry rot of potato tubers. In J Chelkowski, ed, Fusarium:
Mycotoxins, Taxonomy and Pathogenicity. Elsevier Science
Publishing, New York, USA, pp 435-440.

Corsini D., G. Stallknecht, and W. Sparks 1979, Changes in
chlorpropham residues in stored potatoes. Am Potato J
56:43-50. doi:10.1007/BF02851122

Daami-Remadi M. 2012, Potato Fusarium dry rot in Tunisia:
Current status and future prospects. Pest Technol 6:15-22.

Daami-Remadi M., and M.E. Mahjoub 2006, Présence en
Tunisie d’isolats de Fusarium sambucinum résistants aux
benzimidazoles : développement in vitro et agressivité sur
tubercules de pomme de terre. Biotechnol Agron Soc Environ
10:7-16.

Daniels-Lake B.J., K. Pruski, and R.K. Prange 2011, Using
ethylene gas and chlorpropham potato sprout inhibitors
together. Potato Res 54:223-236.

Elsherbiny E.A., B.H. Amin, and Z.A. Baka 2016, Efficiency
of pomegranate (Punica granatum L.) peels extract as a high
potential natural tool towards Fusarium dry rot on potato
tubers. Postharvest Biol Technol 111:256-263.

Journal of Bio-Environment Control, Vol. 32, No. 2, 2023



A} voteA| A Chlorpropham®] HFEA S oA &7}

Environment Protection Agency (EPA) 1996, R.E.D. Facts,
Chlorpropham. United States Environment Protection Agency,
Washington, D.C., USA.

Hanson L.E., S.J. Schwager, and R. Loria 1996, Sensitivity to
thiabendazole in Fusarium species associated with dry rot of
potato. Phytopathology 86:378-384.

Hide G.A., and G.R. Cayley 1985, Effects of delaying fungicide
treatment of wounded potatoes on the incidence of Fusarium
dry rot in store. Ann Appl Biol 107:429-438. doi:10.1111/j.1
744-7348.1985.tb03159.x

Hide G.A., P.J. Read, and S.M. Hall 1992, Resistance to thia-
bendazole in Fusarium species isolated from potato tubers
affected by dry rot. Plant Pathol 41:745-748. doi:10.1111/
j-1365-3059.1992.tb02558.x

Kim J.W. 2000, Plant Pathology. Daegu University Press,
Daegu, Korea. (in Korean)

Lee Kim M.S., E.E. Ewing, and J.B. Sieczka 1972, Effects of
chlorpropham (CIPC) on sprouting of individual potato eyes
and on plant emergence. Am Potato J 49:420-431.

Lee M.S. 1970, Effects of isopropyl AT-(3-chlorophenyl)
carbamate on sprouting and metabolism of potato tubers.
PhD Dissertation, Cornell University, NY, USA.

Mahajan B.V.C., A. Dhatt, K. Sandhu, and A. Garg 2008,
Effect of CIPC (isopropyl-N (3-chlorophenyl) carbamate)
on storage and processing quality of potato. J Food Agric
Environ 6:34-38.

National Crop Pest Management System (NCPMS) 2023, Dry
rot of potato. Available via https://ncpms.rda.go.kr/npms/Im
ageSearchInfoR 1.np?detailKey=D00000075 (in Korean)

Olofsson B. 1970, Chemicals and methods to inhibit sprouting

MEAXHSS|X|, M32H K2= 20234

during storage of potatoes. Medd St VaxtskAnst 14:323-340.

Olsen N., J. Miller, and P. Nolte 2006, Diagnosis & management
of potato storage diseases. University of Idaho Extension,
Idaho Agricultural Experiment Station, ID, USA.

Park J.S. 1988, Plant Pathology. Hyangmoonsa, Seoul, Korea.
(in Korean)

Paul V., R. Ezekiel, and R. Pandey 2016, Sprout suppression on
potato: need to look beyond CIPC for more effective and
safer alternatives. ] Food Sci Technol 53:1-18. doi:10.1007/
s13197-015-1980-3

Rural Development Administration (RDA) 2012, Agricultural
science and technology research and analysis standards,
RDA, Suwon, Korea, p 475.

Rural Development Administration (RDA) 2022, Chlorpropham,
Pesticides safety information system, Available via https://psi
s.rda.go.kr/psis/agc/res/agchmRegistStusLst.ps

Theron D.J., and G. Holz 1991, Prediction of potato dry rot
based on the presence of Fusarium in soil adhering to tubers
at harvest. Plant Dis 75:126-130.

Tiwari R.K., R. Kumar, S. Sharma, V. Sagar, R. Aggarwal,
K.C. Naga, M.K. Lal, K.N. Chourasia, D. Kumar, and M.
Kumar 2020, Potato dry rot disease: current status, pathogen-
omics and management. 3 Biotech 10:503 doi:10.1007/
$13205-020-02496-8

Vaughn K.C., and L.P. Lehnen Jr. 1991, Mitotic disruptor
herbicides. Weed Sci 39:450-457.

Wharton P., R. Hammerschmidt, and W. Kirk 2007, Fusarium
dry rot. Michigan potato diseases series. Michigan State
University, MI, USA.

171



