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Abstract

The aim of'this study is to ascertain suitable harvesting time and yields for the development of color
chart for the establishment of harvesting standard based on the skin color of ‘Shine Muscat’ grapes.
The experiment was conducted at an orchard in Cheonan, Chungcheongnam-do, Korea and clusters
per vine were set to harvest 1,800 kg, 2,100 kg and 2,400 kg per 10 a. Even though the yield was
increased up to 2,400 kg per 10 a, there was no difference in the size of the fruit. However, with
regard to fruit quality, grapes controlled to 2,400 kg per 10 a had lower soluble solids content,
poorer coloring, higher acidity and hardness compared to other grapes controlled to 1,800 kg and
2,100 kg. Also, the chlorophyll content of grapes controlled to 2,400 kg per 10 a was higher compared
to other grapes. Accordingly, for ‘Shine Muscat’ grape cultivation, it is considered that controlling
the yield to less than 2,100 kg per 10a is effective in terms of fruit quality. Soluble solids content in
grapes controlled to 1,800 kg and 2,100 kg per 10 a, exhibited a continuous increase with progress
in ripening. The acidity and soluble solid-acid ratio remained unchanged for about 110 days after
full bloom. Also, the color stage reached the peak at 120 days after full bloom. Therefore, it is
considered that controlling the yield of ‘Shine Muscat’ grapes to within 2,100 kg per 10 a and
harvesting 120 days after full are effective in meeting both productivity and fruit quality. To
develop a color chart for the matured determination of ‘Shine Muscat’ grapes, the growing period
was divided into 5 stages and based on these stages; fruit quality and pigment content were compared.
A color chart was made by determining the appropriate range of soluble solids content and acidity.

Additional key words: acidity, clustering, coloration, color chart, soluble solids content
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TR HR7} 7oK Yamada et al., 2008). @AH -9-2utefell A AuiHA o] F7kskal Lo = ol A= Shine Muscat’ ]| T
S99 gl TR 3112 1517 ofoi) g A ) R,
FTL e T A77FDNA E=RNA 4“—%01%1 0]20]Z] 31 Q) O (Kim et al., 2017; Moon et al., 2017), L =E AH[ & Q)
23l 278 50) Ao 7] R AP 1A QMR ot L] A ek o Tlefte Z0.3 a.9lelck Shfel A
T ‘Campbell Early’ ©}Kyoho’ H35-2 #‘_i A7 2 e S5l M) 2R S A1 AR She Aol R
0123 -0 L}(Shim et al., 2007), *Shine Muscat’ -2 thA}.0 &2 St 2R A0 5t ol Hof| A{ul =8 ]o] 21T} Yamada et al., 2008).
o, 4=817] WALyl o] ZA T A7 7HE A A= Z Q61 Q010 2 |4 T vhol AL S 4516 A0 ml Al Z A

o] Bl 7] oo Al e, Qe 2 EE e a0 2 418 Heksiv, Sl ol
347] Mk 52702 517] 915 2t A color chart) S oG8k, @A) Sl AT <Fo]4 T} Campbell Early 2 22
o A E FoX ThAL0 2 A% A4S A7|2 T $1 750 2 Zet (=S AUslel Besta glout

(Park ctal., 2007 Park et al,, 2009), 9] 47} At oL e} gh. b 5 7} B0 et palo] 90w, 341
ool -4 o] sl | L 2 A7 Sl 7l Slaai 2ia) apde] b s k) 7146 Aol e

Sflof gt} E3, Shine Muscat' ¥} 22 M I F5-3 o 2 et et 2fE of| gt $At= =0 9 2] ¢ 2™, anthocyanin
0 2 740] o S0 2 F425P7] 412 A 0] Hle) H e Tl B2 47] Weko] of21 L, M| HeRE 7}
7| HAE 25k 2 ERE o2 9 ofof iRt A7} B @ st o] 2Rt A ThA| 2] FHE-2 hierarchical clustering 4]
2511, Kaur and Kaur(2013) = 2+ dataset S AHESF 78-2-0f| = K-means clustering 2 CH= hierarchical clustering 0]
o] Aol daa Arstr]ofl F2 Woletal skt

whebA] 2 A2 “Shine Muscat” 50| 1132 M Aks flsto] =] o] 27 2t A4 42412 o851

FE FLEE £0l7] FIRH A AEE A Sk At ef E Sl

A=z U gy
A Mz I 242

= AFE=2016W00 FHE = A 274 Q1571 A 3.0 x 3.0mE A4 E 4134 Shine Muscat” &= 1275 0]-§-5}0]
2P| Q). 2] whE M EA-S AN Q15 BB AR ZH2) 10a 1,800, 2,100, 2,400kg © 2 510, h
5 500gS 7102 A A refoto] HiE AkgE 2EGHI:

S7]0l= T 340958 7Y 7HA 0 2 -8 AR 2 89U 7] A2 E A Folo] 5 150l 5 1¥HE 0 = A7
3RO = I ”1—‘%5‘4 ot3.om, 817]ol= T 2 100 el A 58 B 5 1309742] 109 7HA 0 2 S 36015 19F
£.0 2 sfof A2t 3ukEo 2 3 B4 245150

ZH R 1702] 7h % AA510] T) 2| €7 2l(D80, Nikon Corp., Japan)E o]-85to] o A|7|H =2 AFA-S Zodatg) o,
Nikkor 18 - 55mm(Nikon Corp., Japan) #2} &7 A5},

o

4
N
o

I EHEN

SR A I, T, T, 97, 7184 1 E e AR 5 7R EAS XA 7R I E o
< HAE 24 YEA(PR-32, Atago Corp., Japan)yE ]85t S50t AT 72 715 10mLe} S-74 40mLE et
5]49Ro]| 0.1N NaOH= 7}5}9] pH meter(SP-2200, Suntex, Taiwan) 2 pH 8.10] = tj7}2] 2] NaOH k& Z4619 1, 24

%S TA(titratable acidity) 2 2HFotSiTh
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A 5P S1oh W 470 2ol 5311 el el on, D)) A et AT F 4
2mm plunger”} 21 texture analyzerS ©]-851] 2mm-'s™ £ & Smm Zo)712] FEI(N) ©¢j o] ) oel-e =451

Agzof| W2 A Hr B 4= ]QOV] 215}], Motonaga et al.(2015)°] TF= Color Ripening ChartE ©]-85}9] “Shine
Muscat’& TVF Q2 BISILE 1, S0HE 125 129719 Al A7 92 2|2kt & 2P S| (color stage) 41L& o853
t}. T3k Photoshop E?._:L%*(Adobe Photoshop CC, Adobe Systems Inc., USA)S 0|85} 2} A|7] 9] E AFRlof| A 0] 9]
Wt hue ga 75HAH

Carotenoid &tzF

A 9] 7] W carotenoid TS 4517 Yol AR Lo A 7S o] ShGE 71 0 2 A7 S -carotene} luteinS F-415}
YHGiovanelli and Brenna, 2007). I} —f—f_—. 2FQ| 2 A ‘?3}‘]-0:] o) & oA E2ls}al, 7] 10g-S acetone 20mLof| G4}
Efof| A 24 A17HE<t AAJot Tt MR H FE Mol A A BS F2]oto] 0.45um membrane filter= oot & EA619]T,. (-

carotene™} lutein-> Bunea et al.(2012)-4 HPH-S- 2715104, HPLC A]2~Bl(Agilent 1,200 series, Agilent Technologies, CA,
USA) 0 & BA5199th 248 A2 ZORBAX C-18 A (250 x 4.6mm 1.D, particle size 5.0pm)-S 085107 440nmeoi| A
el

HEA(chlorophyll) g2k

A 0] i) f FEA oS S5 Slol ZF ol A 107582 529 2 A6 0, 1.1em @] cork borerE: 0|85}
diskE A5t AF S 10719 diskE 100% MeOHE 261 651nm&} 664nmIpPgof A 3 & =45t o =4 3
2F0 2 BPASIATH Choi et al., 1996).

PR T AR ok HIES o] fIote], BEA Te ST wl AlRSIAE disk] FAIE SAst] ©RIE &
Zolottt. EEIMH GEA SRS 08519 lutein/chlorophyll 3H¢ Hl&-2 F-513iT}.

£7 24
275 glo]E] o] EA R PASW(PASW Inc., 18.0 K, USA) Z2 738 0]2:5}9], Duncan TEEAA(p = 0.05) B4
AN A A FURAL FARE /Y M AU, G54 U lutein FF; hue 22 02 7950

T910] A17] 9IS thA] BRsks B AHgsIsr

“Shine Muscat’ 5= @A) 2-2ualol| 4 214 Zalefo] 1w o] 91 2] efof vt o] o5t vpal o] &2 11—3}7}3},04 51119
t}. o]of| wke} “Shine Muscat” 5] 27 2l 1gsl7] floted, Y= oA ] o] Q)= Shine Muscat’ 2] 2 7FS- 7150,
2 B S A6 o7l HAaT A A 2l 2,400kg/10a714] A7 755kl 5199 01 Okayama
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Prefecture Web site, 2012), Yamada and Sato(2016)~> ‘Shine Muscat’ 2] 24 ZHEES- 1,800kg/10a= Ad7gsto] B 1z} 7HAA
Hafege] Ao]7} 7 1 AT HHE 1,800 H 2400ke/10a HaF: o] 5 el o] STRES Fialol A5 A

KB 120 2 AR 43712 24P S1510], B 5 1002, 1102, 120, 130230] 212} 214 Zsfege] 114
Baye]z 23519tk 1) 3 1002 ool whE0] Wa} 7o) gl 20 2 ZAbslglon], hiEo] A9 2 BaA
Eslel7] w20l 571 100209 o]o] 2 T4 Siegoll £el9S 2102 oIk Fig. 1) W % 13000 24 ok o)
4 S AT 2 28 T A1 2 R B ST . S
AL T3] G Ao F ATISE 2Ho1] B 420l e ATE B2 B8 Al U510 B Cheon
ctal, 2015), Jung etal.(2014)2 2% AA1o] 5 AT} ke T 2eiol o] 2] e ek W alch v
ol ‘Kyoho' EE0IH AU A1eke B2l A B 9 9512 245 o] ZAgeke W37k 9ol(Shim et al.
2007), ‘Shine Muscat’ ]| %= 2,400kg/ 10a7}A] = 2H1Fo] “}0}7\15 2& Artegol| d3ks AR oot Aatsko] ¥ wot
A 2|F Artero] das 2 0 & A7,

700

—@—— 1800kg
6004 — & — 2100kg
——X—— 2400kg
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£
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Fig. 1. Changes of cluster weight according to crop load in ‘Shine Muscat’ grapes. Vertical bars indicate standard error of the
mean.

Table 1. Final yield according to crop load in ‘Shine Muscat’ grapes at 130 days after full bloom

Crop load (kg/10a) Final yield (kg) Achievement rate” (%)
1,800 1814.5 100.8
2,100 21343 101.6
2,400 2437.7 101.6

“Mean percentage of final yield per crop load.

2102k0| w2 2R BicHet 2

7t 7| 2y 20| g oA B4 A AT 1P, S S, 942 T S 11099 T8-S Al elstale
A7 2 AAteFo] 2 2ol 7 UFERER] SEofth Table 2). T 5 1102¢]] 1,800kg/10a ABAFL7} T2 AJAR L EC] H] 5]
o] ZA| ZAE| QL o, Il FaFS WA At E]A] ¢hal £3], thE A7 oflkd= oA 2fol & Hol 7] gfof
A2 AEE AFohe oA 9] QA1 A 0 2 BZYE|] 0w, A A 0 2 Ipro] 5715 YAsHA 2 sk 2tAl7]

>

rlr o Zgj jk?l
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Table 2. Comparison of fruit growth characteristics according to crop load during the harvest period in ‘Shine Muscat’
grapes

Harvest time Crop load Cluster weight Berry weight Berry length Berry diameter
(DAFBY) (kg/100) © © (mm) (mm)
100 1,800 51334 72a 260a 24a
2,100 5113a 7.1a 259a 21.7a
2,400 531.5a 74a 260a 220a
110 1,800 4928a 6.7a 24.1b 21.0a
2,100 5204 a 72a 258a 213a
2,400 5275a 74a 256a 213a
120 1,800 5163 a 7.1a 255a 2l.1a
2,100 481.0a 69a 26.1a 214a
2,400 518.6a 74a 263a 2.1a
130 1,800 502.0a 7.0a 249a 215a
2,100 521.0a 6.5a 246a 203a
2,400 536.0a 7.8a 264a 21.8a
“Days after full bloom.

YMean separation within each columns by Duncan’s multiple range test, 5% level.

Tpo] Zpof mhet Aate 28 739 10T 1,800 - 2,400kg7HA]| 0] W ]l A] pgiolut wpho] e o7} gli=Z 0 &
=] Qi

Song et al.(2000)-> ‘Campbell Early’ ZErof|A] 2k th2A] 2] 2]t 73-9- 7 Aeji vpgo] $2144.02 Zfol= 9l
U EAA 02 o7t glal, IS 2hke] s FAYAE el qdrtal Halskg] 0 H, Kok(2016)-> ‘Muscat
Hamburg’ Z T o] 4] Fol57] RH YAt 0] ipZo] 192] oF-& A4t o] iR o} AZIckal B vsto] 2 A o] Aol
UA|5HA] gkt 2 Aol A= “Shine Muscat” 5 0] 7-9- 10a 2,400kg7 12| = A A7t 7o) FAE A7ohH 2hakgo]
whE Akt mHA] 9)F EAJofl RS nlA| 7] ¢ A0 2 FALE G

2t 2] b I FAE AP ] Q1o 7HeAd 1= ot 4 o A 2 A OAIE H|wSkGITH Table 3).
7heA 1FE FEko] A2 1,800, 2,100, 2,400kg/10a AJAETOIA Z¥2F AR B, 19.2, 19.7, 18.2°Brix= 1,800 2
2,100kg/10a A4t A= EA 1A 2fol & HolZ] hetoL, 2,400kg/10a A4t HRE A4kl Bl 7184 1 &= ool
1°Brix oA+ 23cH Table 3).

AF3FEES 1,800, 2,100, 2,400kg/10a 34T 4] ZF2H0.35, 0.32, 0.37%E T 207 A= 9501} 2,400kg/10a A3AHL0]
A7} 1,800 2 2,100kg/10a AJAET] H]a]] =2 710 2 LFepRdrh, @AM 1,800, 2,100, 2,400kg/10a AJAELoA] ZH2t
58.0, 63.1, 50.9% 2,100kg/10a 847178 =3E o™, 7R84 1 E ot nEd7EA] 2 2,400kg/10a Y47} TR AYAT
ol Hlal] GAt7E Eerom, SAA 0 2 f-o)do] QI Itk Table 3).

ZE=1,800, 2,100, 2,400kg/10a AT 7F7F39.3, 41.6, 48. INO & ZHlefo] 7EASHRE AL 7} olx| = ARS H Y]
©m, 1,800 2 2,100kg/10a 4771 2,400kg/10a AL T} SHA] ZAFE|ITK Table 3).

45t TP E] 2 S H WSl 2 AT} 1,800, 2,100, 2,400kg/10a AAFFol| A Z1 2 B 8.75, 9.14, 8.44% ZAFE] ]
CHTable 3). 1,800kg/10a AJAH17}2,400kg/10a AAFTETE 21440 2= =9F oL BANE 2lo]7) Gl Z 0 2 FAME|Z O
™, 2,100kg/10a AAFEL7T 714 =7 ZAFE Q). HIE Motonaga et al.(2015)©] 7HEt3F Color Ripening Chart”} 2} A 2] THA|

of e I FEES AASIARE Bko, @R oz hd o] Mo] 2 o] Fo] T a7t A Te P o] 7R S
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AN
ox

kAL o 0] M FATHSTRIAIE UE B2 2 THA| S o] 8ote] I E4 7Ho) A THIAIS BATSF{TH Table
4). R A, 2P A= 7R 1 E S ol AFTRAIE, At e S0 A TRIAIE U, ek At
. A7}= ‘Campbell Earlly’ 9} ‘Kyoho® EEof|A] 2t} A o] whe} 2o}
SHA| 1} o] Z20 2o )7} Qletal B 1k Ao} ZHITH(Shim et al., 2007; Song et al., 2000).
2}Ao]| kS | A= FEAL} carotenoid g AR At FEA T2 1,800, 2,100, 2,400kg/10a AN FE
4 a §FFo] 712} 0.20, 0.19, 0.23ug-em™, F=4 b7} 212} 0.17, 0.16, 0.20ug-cm™, & F=4 3Fo] ZH2} 0.37, 0.34,
0.43pg-em™2 1,800, 2,100kg/10a Aol H] 5] 2,400kg/10a AAFLO A ] 27| ZAFE Qch(Table 5). 24 g2k 744
7} Agzof el AAFel-S 71t w(Giovanelli and Brenna, 2007; Kamffer et al., 2010), 2,400kg/10a AJAHL7} 1,800
2 2,100kg/10a AJ ko]l H]oH Ad<o] 215 A 0 =2 7.
Carotenoid T=F2] 7, Lutein TR 1,800, 2,100, 2,400kg/10a ALl A Z42H0.24, 0.24, 0.24pg g ' 2 ZH AL H 2
o7t Y= A 0= FAE IEK Table 5). SEAFF 8 -carotene o] 7-¢, ZF AEC] olo] vk ¢ nlFo & HEE o #40]

Table 3. Comparison of average fruit quality from 100 to 130 days after full bloom according to crop load in ‘Shine Muscat’
grapes

Treatment Ssc? Acidity SSC Firmness

(ke/102) (°Brix) (%) Jacidity ™) Color stage”
1,800 1924 035b 58.0a 393b 8.75 ab
2,100 19.7a 0.34b 63.1a 41.6b 9.17a
2,400 182b 037a 509b 48.1a 8.44b
“Soluble solids content.

*Mean color value digitized by using the color ripening chart from Motonaga et al. (2015).

*Mean separation within each columns by Duncan’s multiple range test, 5% level.

Table 4. Correlation among fruit quality attributes in ‘Shine Muscat’ grapes

Instrucmental Correlation coefficient between instrumental attributes

attribute Color stage SSC Acidity SSC/acidity Firmness
Color stage 1.000

Ssc? 0.804 ** 1.000

Acidity -0.787 ** -0.789 ** 1.000

SSC/acidity 0.813 ** 0.894 ** -0.944 ** 1.000

Firmness -0.016 ns 0.012 ns -0.057 ns 0.069 ns 1.000

“Soluble solids content.
™ “Non-significant or significant at p < 0.01, respectively.

Table 5. Comparison of average fruit pigment contents from 100 to 130 days after full bloom according to crop load in
‘Shine Muscat’ grapes

Treatment Chlorophyll a Chlorophyll b Total Chlorophyll Lutein Total chlrorophyll
(kg/10a) (ugrem™) (ug-em®) (ng-em™) (ng'gh) /lutein
1,800 0.20 v* 0.17 ab 0.37b 024a 19a
2,100 0.19b 0.16 b 0.34b 024a 19a
2,400 023a 0.20a 043 a 024a 2.1a

“Mean separation within each columns by Duncan’s multiple range test at 5% level.
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Brleslodrt whebA] 2 A AL utein FFIHS o] @51e] BAG o], A O 2 B-caroteneo] X L9 thE A
gol2ta AJZyet off, Shine Muscat” ol A] lutein]] T /-0 = AEH Zlof tet S5 Alddo] o Do A o= 47}
=3t

B0} lutein©] Hl-&2 1,800 2,100, 2,400kg/10a A7 Zk2F 1.9, 1.9, 2.1 EAA 90142 g2t 2,400ke/10a
AT} TRE AL B3] 428 A 0 2 ZAFE| QL) Shine Muscat’ T 258 A E 1 0] 314 TS anthocyanin AJSH
gof uig-gste] ofet At lﬁ_ﬂﬂ 21,07 (kobayashi et al., 2004), Rustioni et al.2015)-& 0]t anthocyanin®] Gl E=
EZo] A LA LFER=H] anthocyanin} 28 A4 B210] 22 g)4] G249} carotenoid 2} 2+ A4 B2 0] 0|3} 28
So| ot} 519t b, A= 49} carotenoid$! lutein H]-8-2] 7= *Shine Muscat” Z 2] Aj4=of SHIgH 2HA4 o] &
EE7A 0 ofnjoin, B AG A= SAA o8-S $IAIRE, 1,800, 2,100kg/10a AAHL7F2,400ke/10a A E T
249} utein®] H]-80] IS A 0 & Hol AR 52 A9 Zallo] 2]o1E] A 0 & WebATK Table 5),

Aoz 7184 THE AR A T, WPHL &0 28 TS vl el HORS: 1, 2,400kg/10a A7} 1,800 2
2,100kg/10a A7 |3 314 E20] Hof Az 2k B11% 4= QJGITk Table 3). @7 “Shine Muscat” A 571074 3
B3t A7) 20] 2] A] 9oly] WiEef] Tict Hate A7 AS7 e, oD 9] EAJ-L 2lo|7t IAg 7H EAo]
A el U] wlizel Aget 2t /1] glrte 35 YH Aol ofehe 4+ Slrk ek T4 olefe A e
E57} o] ATNekS A 2AR5E 1 o] FAkwl ol o] A1 ET} e At Holut, 1,800 B 2,100kg/10a 4
RS 10a2,100kg W92 2851H= 710] ABAtt

i?:g

Ao A 2ol 2 iom 990 O 2 “Shine Muscat” ZI Al A] AJAT =
A SN 7V S ATE e o e A o= A7 o 2 Aol A 12 o] ZH5R ) 100457 E] 0‘@3}
A /438 #9)“%01 ol ol 7] Fdo| i 7Hs A2 viAIE o= (ISIe BhHo] @A 12} 2 ol = 74

S TSI (144 20} AL A ) T AR B AL k142,100 e

Zatego] w2 A o] B4 BISHE vl QlelA, FAol 2te)7t gl 10t 1,800kg 2 2,100kg AHAHE T 0 = 718
3 = 40458 mpA|er 8171 Q1 T 5 130 Y7HAE HI S 0, 7 e B 347 L 5L E ot
70 % 130971A], 2 SHAl= 2 Aol A7t Rl 3 1007 13097k2] | s3I

7H8A 1 R G| AWESE Al TRl oH, T = 110Y00= 1,800 2 2,100kg/10a AJAHoll A Zk2F
19.2, 19.6°Brix 2 Yamada et al.(2008)©] ©]0F7| St “Shine Muscat’ 2] -+t T2l 19°Brix H} =3O o, w7l & 130 ofl=
7}7}20.4, 20.8°Brix & FOFATH Fig. 2). AHHA] 0 & & O] 7R84 1w > WA | o dofli= - B2 5 frAI5h
T} A7) 2o FZ6l= A 02 HUE|Q O (Kim et al., 1998), 2 A7oA=gH7l7] 013 2|44 Z7} fj€lS Hoj
7|0 HARl=HE AVE HeloH, 2% FFH 7MY v E Y STl vt B 2 At de g A o = A7t

r
<

AL gl w1} o), BE AATOA] ST kg BolFglom, Tl 271 ) $ 477 A1 Seo] Sttt
2 1102 o35 B oA 7451 931 A A=tk That] AL, 4%

o] HAHA 1@%7}6}@7}@11?110@0@-@1 2131 T Fig. 2). AE0) 7 7H W 2710 G408 e

AR Qs A=k Fie. 2).

24 7)o Q}L wﬂflzomﬂ AejAle] =S AP o s Aaolglont skol
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Fig. 2. Changes of soluble solids content (A), acidity (B), soluble solids content/acidity (C), and firmness (D) according to
crop load in ‘Shine Muscat’ grapes. Vertical bars indicate standard error of the mean.

—@&—— 1800kg
1141 — A — 2100kg

Color stage
Vo)

100 110 120 130
Days after full bloom

Fig. 3. Changes of color stage according to crop load in ‘Shine Muscat’ grapes during harvest. Vertical bars indicate standard
error of the mean.
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Fig. 4. Dendrogram showing classification of datasets by a hierarchical cluster analysis using ward’s method for ‘Shine
Muscat’ grapes. The datasets of soluble solids content, acidity, chlorophyll content, lutein content and hue value were
input into the cluster analysi s as variables. The red dotted line means selection criteria for five clusters.
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Table 6. Comparison of fruit qualities and pigment contents according to development stage in ‘Shine Muscat’ Grapes

Cluster  Berry Berry Total

SSC*  Acidi SSC  Fi Lutei Hue val
Development stage ~ weight  length  diameter . cidity . rimness Chlorophyll ! el_rll e vatue
CBrix) (%) /acidity  (N) o (ngg) ©)
(® (mm)  (mm) (ng-om™)
DAFB’
Stage 1 40-54 2052¢* 214d 169¢ 55e 39la l4dc 2215a 0.48 ab 1.76 a 73.6a
DAFB
Stage 2 61- 68 3162b 233¢ 195b 112d 198b  6.lc 77.8b 049a 1.16b 73.7a
DAFB
Stage 3 75 3947b 239bc  203ab 129c¢ 1.06c 122c¢ 489¢ 040abc  0.62¢ 70.7 a
DAFB
Stage 4 %2 - 100 4872a 257ab 2l4a 173b 044d 423b  447c¢ 0.38 be 0.30d 64.7b
DAFB
Stage 5 110-130 5086a 253a 209a 202a 030d 67.6a  405c 0.39¢ 0.24d 62.6b

“Soluble solids content.
*Days after full bloom.
*Mean separation within each columns by Duncan’s multiple range test at 5% level.

‘Shine Muscat’ Grape Color Chart for harvest determination

3.3~8.3 10.1~12.4 12.6~13.3 14.7~19.5 18.2~22.5
4.55~3.07 2.66~1.38 1.09~1.02 0.71~0.30 0.38~0.27

Soluble solids content (°Brix), Acidity (%)

Fig. 5. Different ripening stages and color chart for ‘Shine Muscat’ grapes.
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