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Abstract. This study was conducted to compare the effect of salicylic acid (SA), an ethylene biosynthesis inhibitor,
and the 1-methylcyclopropene (1-MCP) fumigation, to prevent fruit quality deterioration and physiological disorders
during the shelf-life of Korea’s leading export grape variety ‘Campbell Early’. The berries treated with SA after 1-
MCP fumigation (1-MCP+SA) showed a higher firmness value and titratable acidity than single treatment of SA or
1-MCP. The rate of shattered berry was high as 41.7% for 100ppm ethephon spray, 40.8% for 25uM SA, and 38.2%
for 1,000ppb 1-MCP, but showing only 18.7% when the SA was applied after 1-MCP fumigation. The ratio of short
brushes less than Imm was largest at 74.3% for ethephon treatment, while 1-MCP+SA treatment was found to have
the longest brush length among all treatments, with a 2-4mm ratio of 22.8% and a 4-6mm ratio of 27.9%. The weight
of rachis was found to be the lowest at 2.3g in the ethephon treatment, and the reduction of rachis weight loss per
cluster by 1-MCP+SA treatment was evident. In addition, 1-MCP+SA treatment were effective in mitigating stem
browning and berry decay during the 16-day storage period at 19°C in this cultivar, so it is believed that they can be
used as a practical post-harvest treatment in grape exportation.

Additional key words : berry decay, brush length, rachis browning, soluble solids
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ZAshs 52821 g (Saltveit, 1999y E=9| 7=
2u 9 Bwe 5 B AR Aes 484
22 (de Almeida 5, 2014), T}3t FAlollA oA}
|AAAR] 1-methylcyclopropene (1-MCP)S &5 RJE]
sto] e ool tigk vheAdS 2dske A

R 9 FERA RS SR 91'7}(Cheng 5,
2018; Lee &, 2012; Li &, 2015; Massolo &, 2011).
SHA, AlEERIde] #kslE el 434k (oxygen
free radicals)®] S7}= A lﬁoﬂ/ﬂ ARIARR-S Yo7
2= J}N"ﬂ—:—ﬂ' 7154, 7F2 &3oE wdsa &
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% A7}, 1-aminocyclopropane-1-carboxylic acid (ACC)
oxidase®] &4 7, AEITHMAPESE AEF 2

Protected Horticulture and Plant Factory, Vol. 28, No. 3, 2019



Salicylic acid ¥ 1-MCP 2|7} sidlde]’ xwo] Agjgs)] 2 #4

g w27k Sel 2w 9 eavsel gud
phenylalamne ammonia-lyase2} perx01dase-4 A4
(He ‘&, 2005; Mauchi-Mani®} Metraux, 1998; Cai 5,
2006) 2 G A BEHE Hole 2= dHA
ATHAltvorst} Bovy, 1995).

uebs B AeMe e Ui FEEE A
HAe)E t1deE f5 T 28gA ¥ FERES 9
gk oG AlofEARl SA AY &HE IMCP
oA e} Hlal HEFOEN FX 3=t I £
A7 58 SHE T F=EF S 78t
AR

V=]

0 T
IE

AlE AEE 20189 92 10Y FEoshal H5=golA
e IS FEete] A APl o8 A
IS 1007] B3 § 9kgEo] ZTREH W Akl 1
& ol 25°ColA 122K WA & Ao o]-83IA
o} 502PES OO E  ethephon(2-chloroethyl phosphonic
acid, Farm Hannong Co. Ltd, Korea) % salicylic
acid(Junsei Chem. Co. Ltd, Japan)E Z}Z} 100uL-L' 2
25uME el E1Eo] Hold A= A AN
o} -MCP Hel= ’“ﬁﬂfﬂﬂ 9d 21L E°] Eek=Y
A= 5009 e ¢ 1-methylcyclopropene(1-
MCP, SmartFresh™, AgroFresh Inc., USA) powders
7NAPSENZ 71SA1A 1000ppb FEZ 12417 A0l 4]
A28t

I-MCP7} 22)E 507 5 2592 SA ZSHM—‘

401 ruz

o mX= T
70 polyethylene (PE) ¥7 JE|Z 12- 137H./] S
A 19°CollA 1697 2| fES §
7Zh 2 R QoS BAEIYT)
Jth'*’“‘ 2 A_FS HAAE(AND, CB-3000, Korea)
2 ZSHs193, BHe] 7% (diametery?} F73 (lengthyS
vernier calipersZ 43 & AFH|E F3IATE F=2
7]°]L Iy AAE AAT F SHsIAAL, AFATY
Jo], ZHg WETNQ] si=9o] A, sj=et ARs st
FRG BeRel 2oIE 2t Ze A
27 Smm S-S ol8sl] FHEHY| FHoE

Smm sample move, 100mm/min®] FO0F HUHS
A3k 7R 738ES 9 10HE EOF cheese
clothE ©]-&3q 253 £ digital refractometer(PR-32a,
ATAGO, Japan)s AF83sl] A3

2 e Y WHoE A3 I SmLE S
% 35mLel B43le] 0.IN NaOHE: o183}l pH s}
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Table 1. Fruit characteristics of ‘Campbell Early’ grapes at harvest.
Characteristics At harvest
Berry wt. Berry length Berry diameter Berry shape
in berry Cluster wt. () g) (]iy mm%t I(Tg’ mm) I(T]i]/ D) ’
374.3+14.6 4.540.2 20.7+0.4 19.2+0.3 1.11+0.02
Rachis Pedicel Pad Brush Browning
in stem (mm) (mm) (mm) (mm) (Index)
145.8+5.6 4.6+0.3 3.3+0.2 7.1£0.3 0
Berry Soluble solids Titratable acidity SS/TA Off-odor
in quality firmness (N) (°Brix) (%) (ratio) (Index)
2.5+0.17 15.3+0.3 0.48+0.01 70.83 0
L* a* b* C H°
in color
28.3+0.3% 3.240.3 0.4+0.1 3.3+0.2 2.7+1.4
“Data were the average of 24 clusters with standard error.
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Fig. 1. Effect of single or combined treatment of salicylic acid (SA) and 1-methylcyclopropene (1-MCP) on the berry firmness, soluble
solids content (SSC), titratable acidity (TA) and SSC/TA ratio in ‘Campbell Early’ grapes stored for 16 days at 19°C.
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2010; Deng 5, 2005). ¥ Aolr A F HAxe o
HZ AT, SA A+ L 1-MCP A7+ 1.95-
1L9SNE AR 508 AL [-MCPE A2)3h
o] SAE FIFoE AHE3E Afole 23INCE
A F b A=fA a3t 7P 34 el
(Fig. 1). olgigt Aa= A% d Zje] H=rF 25N
2 A1 H(Table 1)S 798P 1-MCP+SA *|2]+-2]
BAEfA 2de vl fS o= wriEgleH
100uL-L! T=9] dHE Hee HHY A=olle & 3
S AR e AoE ZARUT

7R ETEle 8 & Ao wE Jo]
EPA] kol 15-16°Brixs AISFAT. 274 Algle 1-
MCP+SA A&7} 049%= 7PF =3, SA 2 1-
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Fig. 2. Effect of single or combined treatment of salicylic acid (SA) and 1-methylcyclopropene (1-MCP) on the berry shatter rates and
brush length distribution in ‘Campbell Early’ grapes stored for 16 days at 19°C.

A 5} A JEA] e Bl ARl

¥w ZEdEg XYA7] 2 AT 5o oelx] dEZE
°ﬂ q] 3l BkeAo] PElAtlE AL Fold 4= )

A= 1_1_«] HeEslE2x] AEH 9 HAEEH
’\Efﬂ]’\ S-S Zdske E4=E odzAgAd Il
o] ACC ’1‘1'3@}}3‘_1_ 24 AE Bt dgAEs o
A= a3= EO]\:}(Altvorstﬁ]r Bovy, 1995). ¥%9j

o= ‘Bidaneh’ 50 tigt 1-2mM SA AZ=E A
2% 71k T HAHAEE FAET v =4 1A
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Table 2. Effect of single or combined treatment of salicylic acid (SA) and 1-methylcyclopropene (1-MCP) on the weight of individual
berry, rachis and weight ratio of rachis per cluster in ‘Campbell Early’ grapes stored for 16 days at 19°C.

Weights (g)
Treatment
Individual berry Rachis Rachis/cluster (%)
Ethephon 460 250 0.72+0.08"
SA 49a 39a 1.01£0.11
1-MCP 5.0a 35a 1.02+0.01
1-MCP+SA 50a 38a 1.06+0.02

“Mean separation within columns by Duncan’s multiple range test at 5% level.

YData were the average of 5 replications with standard error.
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Fig. 3. Effect of single or combined treatment of salicylic acid (SA) and 1-methylcyclopropene (1-MCP) on the stem browning and berry

decay in ‘Campbell Early’ grapes stored for 16 days at 19°C.
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