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Sprouting Inhibition after CIPC Spraying on Early and Mid-season Potato
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Varieties during Storage in Semi-underground Warehouse at Room
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Abstract. This study was carried out to determine the sprouting period of early and mid-season varieties, which includes
‘Atlantic’, ‘Chubaek’, and ‘Superior’, during the summer storage period in a semi-underground warehouse without
cooling system. And also it was investigated the effect of chlorpropham [Propan-2-yl N-(3-chlorophenyl)carbamate,
CIPC] treatment on the sprouting inhibition for the varieties. This study was conducted to figure out a sprout inhibitory
effect when CIPC was applied to 1kg of the potato tubers at concentrations of 10 mg and 20 mg which are lower than the
treatment concentrations of ca 30 mg prescribed by the positive list system (PLS). The internal temperature of the
warehouse used in this experiment was lowered by 5°C or more than the outside temperature. The difference between the
lowest and highest temperature during the experiment throughout the day was 5°C. It showed the effect of reducing to
1/2 of the difference in outdoor temperature. As for the sprouting of potatoes, the extremely early variety ‘Chubaek’
sprouts appeared at the 6th week of storage of control and it was the fastest sprouting potato among the control groups
of'the varieties. Sprouting began to appear in the Superior at the 6th week of storage, while the ‘Atlantic’ sprouted at the
8th week of storage. The appearance of sprouts was suppressed in all treatment groups of ‘Atlantic’ and ‘Superior’
varieties in CIPC treatments. Sprouts were observed in all treatment groups of ‘Chubaek’ after the 7th week, but the
elongations of the sprouts in tubers were completely inhibited until the 8th week of storage. ‘Atlantic’ and ‘Superior’
seemed to have a sprouting inhibitory effect even with a low CIPC concentration of 10 mg-kg™', with the exception of
extremely early variety ‘Chubaek’ that breaks out of the dormancy quickly. Although weight loss occurred continuously
during storage, it was minor loss of 0.7-1.6%. There was no consistent trend for changes of the loss in the varieties and
CIPC treatments. Most common pathological disorder was the dry rot during the experiment, but only few were affected.
The use of the tubers treated at 18°C and 90% RH for 10 days and the rack of refrigeration system which lead to lack of
convection seemed to have suppressed the spread of pathogens.
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Fig. 1. Types of semi-underground warehouses including cave shape (A) and slanted shape (B) located on Gangwon Province in Korea.

Fig. 2. Sprouting steps on potato tubers, including none (A), emergence of sprout less than 3 mm length (B), sprouting more than 3 mm length (C),

and growth of sprout (D), respectively.
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Fig. 3. Changes in temperature and relative humidity in cave shape (A) and slanted shape (B) semi-underground warehouses without cooling systems
located at elevations of 260 m (A) and 570 m (B) during summer season in 2021.
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Table 1. Longest sprouting length on tubers of ‘Atlantic’, ‘Chubaek’,
and ‘Superior’ potato stored in cave shape semi-underground
warehouse without cooling system located at elevations of 260 m
during summer season in 2021.
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Table 2. Sprouting degree on potato tubers of ‘Atlantic’, ‘Chubaek’,
and ‘Superior’ potato stored in cave shape semi-underground
warehouse without cooling system located at elevations of 260 m
during summer season in 2021.

Longest sprouting length (mm)

Sprouting degree

CIPC CIPC
Cultivar _ Storage period (week Cultivar _ Storage period (week)
(mgke) e p ) (mgrke) v pe
6 7 8 5 6 7 8
0 2 - - o 0 (124 0 0 1
10 - - - - 10 0 0 0 0
Atlantic Atlantic
20 - - - - 20 0 0 0 0
30 - - - - 30 0 0 0 0
0 - 57 b* 62 b 104 b 0 0 2 3 3
10 - - * * 10 0 0 1 1
Chubaek Chubaek
20 - * * * 20 0 1 1 1
30 - * * * 30 0 1 1 1
0 * 46 a 56a 89 a 0 0 1 2 3
Superi 10 - - - - Supers 10 0 0 0 0
uperior uperior
pe 20 - - - - P 20 0 0 0 0
30 - - - - 30 0 0 0 0
“None of sprouting, Significance - N X N

"Less than 3 mm of sprout length.
*Mean separation within columns by Duncan’s multiple range test at
p < 0.05.

o] 3mm o]5te] ol7} 1 4ol 4 T Sick. AP A
85710l 3mm ofste] Wobrt Holy] ARG O HE
CIPC He) 7o) golr} TakelA] 9ekek. Su) = A3 6
el 27 149] 2134 4.6mm ] ot} |9l
L} o]t g A|R9] 4% Hholo] oJk 210 2 *ou] o] o}
SWN7|2 B7]E ofehe A0 R WekEh Sl 77
8| Wolrt BakE] Aashglom, 850 A2 0 2
o7} sto] Bt BImm7EA] AIck Sy & AR5 H
o #4207 Yot H@5Y] Alsto] Bt 6.7mm71A]
Ao A4 8FA}ol = 10mm o]0 2 AlAahch

B ABN 4 F ob 28 P RAIA BE TN F
%] fhRTCIPC M2} 9] 24 YA = 43 5727t
A3 jolrk ZHE|A] 9k vl(Table 2), *thAP = ol
A #44 83:71] 3mm olale] Wolrt TaE]7] A2rsieic
el oA A 6758 ol SR Ak
om, 47 770 50% FF, 123 A48l 100% ot
7hE@E 1 o] AEUTE a2 270 g A
A 6] o] 50% o144] Bolr} FRBle] A 8ol 1
£ Aol 0] Aol Ik “HAY o e e mE
CIPC He|7o)4 ot &7o] ofA|EIgiek. Famgel Fup
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“0: None, 1: less than 3 mm of sprout emergence, 2: more than 50%
of sprouting, 3: 100% of sprouting and sprout growth

*Values are meantSD (n=5).

*, **Correlation is significant at the 0.05 or 0.01 level, respectively.

o] 772 10mg-kg" A2] A| A% 750, 1211 20mg-kg
ol Al Al AAF 6] ot 3 o] TEEQILE AsE A
2] Lol A Wo} E¥ o] Wk Zo- A o]8-H T A
2] 24 2Jolo] 2J3t 2 0 2 10mg kg A 2]tol Flo] U
EfbE A 27} Q%7 it O &2 ket <] eb oA =
=UjoflA] PLS A|m=of| A 7h=e] 3]-8-5 CIPC A 2l5=2] 1/3
O] gl g ol A= o} A AIprF Skt S o=
Z2AYE B/ o] w2 A elutE]o] ol S A7EA] = oA
51A] ZTE A 0 &2 AZE CIPC= A5 E9) A2 2= v
of Alfo] A | g A8 7ER}o] Al AAF A] o} oA 2}
Al7ol| 48517 282 4= QIth CIPC 2] A] 10mg kg™ 2]
Ao A ol AR BIHE Wl o, HER|} A4 A] ‘of
A= 8F oA, ‘eu = TEEA), L] AL (3 L 67X
o7}k A = ik

o|gfgt At Hof a2 o Z - A7] AL o 2=
2 ga}A] efrtar TekEch CIPC A 2] A] BE EFo] o=
ZF = 2R AAto] HR|w= Al o2 AR Qi) $HH v]=:
ol 4] A o & A5 aerosol A 2|Hol|A| A 2] 5= Tt
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17mg-kg ' o]t, CIPC2] wo} 27| 7|2} wfjEo] uj=tof A=
TAE Aol 4dAR] CIPC AR-S F35HA] gkt
(Lewis %5, 1997). & A& o] A aerosol A2 5=2] 1/2 ~5F21
A5 CIPC A 2jtoflA| = )7 9] mjo} Al7do] 23] oA
B2 FAoli= A ARgSlA = §F Eli= 2L 02 2AFE QI

3. A Z2E

A= A 58 B A% 5 FAVEasigl o, dix
T AR 8L CHA = 9F 1.4%, ‘ul = 2F 1.1%, 18]
a1 3= 2.1 29 0] 7H 8- W QI THFig. 4). CIPC A 2] 1%
et FASIHAl A% 5 FAI7F Aaskel e, CIPC 2
Al Ae] FEHE YA HFS glo] A% 811717 0.7—
1.6%2] 7 AL CIPC A 2| 7F 2174 A| A} )7 2]

3.0 3.0

WA BHAISE AR E o] g3 S ALAY

wo} o4 &} u]iL

7Hmgo] vlAl RS gl A0 e, £ 10°C9)
RH 80— 90%2] A3-510] 215 2/ A2 A] Al 44}
O] ZFH-8-2 9F2 5%0]tHJeong 5, 1996). A& 271 6°C
Ol =il LEHAHCCTH AR Ao A A #8 H5F
A o] 7)0) ATkTH09— 1.8% HiE e S
RHolok i=A2olA 7iG B EBE 24 glo] ARk FA
a7 =) SR AL 271710 Aotk 24 98% ol el
257 4, AR el W Alsdel glo] 87
0] ] AlghElo] figle.w Pkiny

4. BE U 7|H wM
AN %0 712} 3582 431 32 25— 30mL kg -h"' 3
Egom, ThA s WL o] oh S o] tha gkot 2

—e— control
254 | —v— 10ma/kg 25
—=— 20mg/kg
—O— 30mg/kg

—e— control
—v— 10mg/kg
—a— 20mg/kg

20 204 | —©— 30mg/kg

Weigth loss (%)
by
Weight loss (%)
&

0.5 0.5

0.0 0.0 &

—e— control C
251 | —v— 10mgl/kg
—a— 20mg/kg
—O— 30mgl/kg

Weight loss (%)
@

0 2 4 6 8 0 2

Storage period (week)

4

Storage period (week)

6 8 0 2 4 6 8

Storage period (week)

Fig. 4. Weight loss of tuber of potato ‘Atlantic’ (A), ‘Chubaek ’(B), and ‘Superior’ (C) stored in cave shape semi-underground warehouse without
cooling system located at elevations of 260 m during summer season in 2021. Error bars represent standard deviation (SD) (n = 3).

Table 3. Respiration of ‘Atlantic’, ‘Chubaek’, and ‘Superior’ potato stored in cave shape semi-underground warehouse without cooling system

located at elevations of 260 m during summer season in 2021.

Respiration (mL-kg'-h™")

Cultivar CIPC_I . Storage period (week)
(mg'kg") at Harvest after Curing
4 5 6 7
0 2427 1.66 0.62 0.86 3.18 2.15
10 0.86 1.01 3.38 3.74
Atlantic
20 1.59 1.23 3.16 297
30 1.59 0.88 3.14 1.98
0 28.29 1.32 1.12 221 241 1.51
10 1.44 2.73 3.29 1.81
Chubaek
20 2.04 3.33 344 1.59
30 1.20 3.16 432 1.94
0 29.78 1.37 4.79 1.25 2.00 2.09
. 10 4.28 1.59 1.94 2.34
Superior
20 391 2.09 2.28 1.42
30 3.63 2.39 1.91 1.63
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BAtA -

Aol =
21.3—1.7mLkg"h'¢lom, 43} ¢
7%71A] A A5HE lek

RSATH Table 3). 10917k0] 57013 & 7H4fe] 555
FUo 3 EE |5~
A& 7R ﬂW’h 11
I IU6TA, ol & A 27124, el
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A= F5HEE CIPC Ao upe} o} o] ‘?iZﬂEJ Aot
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S A% %0.01ppm A= 2 245 o ddlln 2304 &
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HFHE 798 ALITH F 718 e A B T E A
2170 Rl A9] AEEA) ehekekFig. 5). ol =dlo]

A = control
0.4
10mg/kg
m20mg/kg
~ 03 W 30mg/kg
€
g
~ 0.2
<
I
a
o
0.1
ND? ND ND
0 — — —
4 5 6 7
Storage Period (week)
B
0.4
_. 03
£
g
~ 0.2
<
I
o'
0.1
ND ND ND
S ——— —
4 5 6 7
Storage Period (week)
C
0.4
__ 03
£
g
~ 0.2
<
I
&
o
0.1
ND ND ND
0 — B N
4 5 6 7

Storage Period (week)

934 -

olol
=
e}
o
of
ot

iu)
3
i) ur

A4 5 Q5 71 Al RelA] ] WAool
2 e, wol 1)7o] 2 o] HglelE %
WA ] jmlshlck

)

do O iy
39

oL 0

i)

1 o rlo

1

T20) A} AR Z 8ok & AL Ble| e A
E,i - A QJck(Fig. 6). TR = A% 5 thafsh wof FH ok

ofal, 50| nFEAS (AT ) 22 IR S 2 25%0)
K A7 17 S0 60%714] S0l Al= A 0 2 1 g ul 9]

T Wharton 5, 2007; Tiwari 5, 2020). A&3st AL 2l
= QAT SolAE A B HATHE et vl
o8 o2 ok A QItiLee, 1989). JTHAF A 62 7HA] =
2= Ao M T WA UdTk A TEANEE oA ol
A s ol 42l - 24 el ol 1
ZAE|Q o, ] @ Z=ul o A 0 Z 2 — 37)2] o] vF
A5FATE Z2 9 CIPC 22t 7+ 2po]7F UehA] iglct
WP 7172 Sstol T e AakFig. 7) T

A u control
0.4
10mg/kg
m 20mg/kg
_. 03 m30mg/kg
£
Q.
o2
|94
o
>
0.1
ND ND ND ND
0 ——— ———
4 5 6 7

Storage Period (week)

B
0.4

0.3

VOC (ppm)
o
N

e

ND ND ND ND
0 — - -
4 5 6 7
Storage Period (week)
C
0.4
— 0.3
£
o
o2
19
o
>
0.1
ND ND ND ND
0o — — —
4 5 6 7

Storage Period (week)

Fig. 5. Ethylene and VOC production of ‘Atlantic’ (A), ‘Chubaek’ (B), and ‘Superior’ (C) potato stored in cave shape semi-underground warehouse
without cooling system located at elevations of 260 m during summer season in 2021. ND = not detected, Limit of detection (LOD) = 0.1 ppm.
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Fig. 6. Colony morphology of the isolated fungal species Fusarium oxysporum (A), Fusarium sp. (B), and Mucor sp. (C), on potato stored in cave
shape semi-underground warehouse without cooling system located at elevations of 260 m during summer season in 2021.

Fig. 7. Pathological disorders on tubers including infection by Fusarium of ‘Chubaek’ (A), dry rot of ‘ Atlantic’ (B) and ‘Superior’ (C), and powdery
scab of ‘Atlantic’ (D) potato stored in cave shape semi-underground warehouse without cooling system located at elevations of 260 m during

summer season in 2021.
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