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Abstract

This study aimed to investigate why empty branches occur in ‘Shine Muscat’ grapevines. Moreover,
it also aimed to understand the bud characteristics of grapevines by examining bud development,
the occurrence of various necrosis types and inflorescence primordium formation. The rate of
inflorescence primordium formation was highest in September for young vines and in October for
adult vines. In contrast, the rate was rather low in March of the following year. The rate of blooming
during the flowering period of the following year was higher than the rate of inflorescence
primordium formation during all investigation periods. This is likely because inflorescence primordia
are continuously formed in accessory buds during environmental dormancy. However, several
empty branches were found in both young and adult vines. According to the location of node, the
necrosis rates of primary and accessory buds were high, and the rate of inflorescence primordium
formation was low in the 1st node. Therefore, higher than medium pruning could increase grape
yields. Leaves should be pruned up to the nodes before and after the 5th node, which has a relatively
low rate of necrosis and a high rate of inflorescence primordium formation. Monthly comparisons
showed that the rate of primary bud necrosis increased during the dormancy period, and the
inflorescence primordium formation rate was lower in adult vines compared to in young and
gibberellic acid (GA)-treated vines. There were no significant differences in bud characteristics
among the branch lengths in both young and adult vines. However, it was determined that the
branch length in GA-treated vines should be at least 80 cm in order to increase the rate of
inflorescence primordium formation. In addition, if the thickness of the branch is either too thick or
thin, it negatively affects the rates of necrosis and the formation of the inflorescence primordium.
Therefore, it is advantageous to maintain the thickness of branches between the 3rd and 4th nodes
to 8.5-11.5 mm for young vines and 10.0—11.5 mm for adult vines. Furthermore, longer and thicker
branches in GA-treated vines were found to be more advantageous for the formation of inflorescence
primordium.
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ARQIH A7 (Shine Muscat) = U] NIFTS(national institute of fruit tree science)©4] 1988 0| “Akitsu-21’
(Vitis labruscana)™} ‘Hakunan’(Vitis vinifera)= wH{sto] 2003 H| SE3 A YT EF 02 ER-o| AT} =
2T 9o AL 2 7P An|7F 45 20 |t Yamada et al., 2008). | =rU] 0] HA| AARRS 7HASI Q10
7t AFLTE ARIM A Z2 o) b2 F7hslal 9lom 2022 0l = =W 2 5 5 A A 1915 AT AL
& V=L ok

ARIHAIR 5 0] £:317]%-8 51| $15H AR E 7} /=] 9]0 ™(Yamada et al., 2008; Kim et al., 2019a), 324
4ol TRE A7H Wu et al., 2020), T2-= Z 2] o] 2Jgt 1} 0] tHSK Suehiro et al., 2019), H] =] 2]2t 74 0] £4] ¥3K(Yao
etal., 2019), 3 5ol 2l &g H o]l et A (Kim et al., 2019b), 7|0 wh2 A} 2hAYo] Pt AHKim et al., 2021) &
Ao et A2 thefolAl K= AR 1 9] 9] 713hS t i & 7t A= e 53 Aot Eo] 4% Z5ol7t
712 = RIZEA) AL ARIHAZR oA FF A7 BT Q1o A 2] AL HZ gict.

HI7ER] 2202 91l 7] /darh fhedo] Qs A 0 2 7w, Ik O] Shel7] = Mol P/ = o] A& FHE AX S ol
off A2 A s 1dRtol P43 7170 60%E 2T Li-mallet et al., 2015). Hok= 2J3Hd it of shut
& Aok AAE Holut T1 & 17]2] Frofel 27 &2 11 o] Fol o] F017] o™ (Choi et al., 2007), HF-ol| o
2 719 719t 27171 A B/dHT. oRA|ut @]l A £¢to 2t oo (N B ATl E meloh= A2 of2fzo] Qlrt.
o] thgt o] A& HH “FLAE7 A’ (Thompson seedless)@t “SH A AE=] A (Flame seedless) &5l 4] ot 3]
A7} NS} 835 Fofl A2 WAH F4 - 670l 24 A2 2™ (Morrison and lodi, 1990), B2l=2] GPEl7F-o-2t
7d¢ oA = ol F2 Y= U] 2(Srinivasan and Mullins, 1981), o] 2 A7 o] &gtz 2] 5ol 7
Z3} 749 o] PAE]R] o=ty H 1 E Itk Lebon et al., 2008). E3F AW cytokinine 2Hl7] dhgo] £8-5 F
(Negi and Olmo, 1972), RFtiZ 50| X7 (Perez and Kliewer, 1990; Wolf and Cook, 1992) £} gibberellin 2]
(Naito et al., 1986)°ll 2JallAl, =47 23t b0} 712 of| 4] Hofe] At 2 dojdttal 1% QITH Lavee et al., 1981;
Naito et al., 1986, Dry and Coombe, 1994; Kavoosi et al., 2012). ‘°}A7}2] (Askari) EEOAE salicylic acid2t
potassium sulfate®] #]2]7} o} MALS Zol=t] 77} Itk B VIt Ahmadi et al., 2018). =FUjolA % FHE A
2’(Choi et al., 2007)2} ‘Zo]&(Kim et al., 2011)  <37&"(Kwon et al., 2011) Z5& Sof|A] FolujAl@Alof| ket A7}
ZISY =] QL O} ARIH AN LT O] Mo} Fi= BFl7|oF TrAH Al XsH =7} gl

b 2 Aol A ARIHAZ 25 o) W7Ex] HAY Z371S Qlof] ‘ARIH A 2 o] {53t J5-S dPd o= Fat
AYtol| AHE-El= GA(gibberellic acid)yE A 2]oto] fofe] AL o1el7] o A 41% B A|7| 5g] o] 5o dofe] HopA|
7| 2742 kst §1742] Aol odgkE mlle 8 lof| diste] Stgstarat gkt
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HIZRA7 Bo] Ml 28 Ao 2 Helste] Aot v s Art. GA Al A4 A2 2.5m x 2.8mE AHAE 2
715 QPRI IRt Tt TR A Ik GA Al ARITATR Bl M THEH 0 2 Aalalz W o]
gaigom, Wri7lo] LFHE $16] GACERAR], ofolololm Auleel -8, korea) 25ppm S T8 A5} W) 149
] 74 HE 2 915 GA 25ppm} Thidiazuron(8to] &l ZEAo]R12, F12], korea) 2. Sppm & E831e] 23} A 2falic
Saln LS S5 AEEAA) A2 Slofie ThE A2l HiAsle] dote] weto] ARkS B AT Qe Rele Hasfelolt
webi] GAS A5} oS 9 4.5, 43 453 GAS H2igH50 98 £ 37149 A7 A8e Aaetlrt

A3
20189 GHH Aoke] 718 S4L 2AkH] 9I5te] 412:0] ntel47H 108ke] o) B 68 E 20194 3Y7HA] vl

7HAE AFste] A ’%1@3}93\‘:} 7HA AF= 107 o s AR E-RrEH s B 12714 55T Az o]
G AEE ZRI5E] Qloll EAFE ol-8-5te] nit] Afe] Zo|& SA F el A% o] Hlo[E = AME-SH. O™, vernier
calipers(Mitutoyo corp., CD-15CP, Japan) =& T} o] W5]= 31 oolel 41 oo} Alo] o] #7115 Z75to] A% 7] H|o]E]
= ARgSETt. T12jar dlote] 7] wsk= 715-0) A AR E o WAER] Hote] 7S vernier calipers® S5t

T oRolo] YRE THas}y| $l6te] 3712 245t HolS 3 (DORCO VINA CO., ST300, Korea)S AF&510] Z.0
2 Ao & AA|d ] Z(Olympus BX51, Japan)= 0]-85}0] ojoto] 7|ated i dl S117] @48 ZAKSISLY,

oot A= A(Kwon et al., 2011)2] B whe} A4+=(Normal bud)¥} =0} AHMBN, main bud necrosis), 0}3’4/\}
(ABN, accessory bud necrosis), ++3AHWBN, whole bud necrosis) &= F-5761 A THFig. 1). 17§2] S0t/ 22
ool Foprh i AR 2 B/ Fig. 1A), Kot ZAF o] et Rol= /444 0 2 ZAfshd o7t gAY 31]/\}
gk MolS FoljAKFig. 1B), ok dolu Fol7t AL ZARE =& ol K Fig. 10), AfA[9}O & Jrole} Hof
AU AR FH 9] = AR Fig. 1D)= FHE5H 0 H, 311710] 942 348 9IAIY o] 4 glo] B RE X
ATt

B. Main bud necrosis

C. Accessory bud necrosis ——— D, Whole bud necrosis

Fig. 1. Types of necrosis in the axillary buds of ‘Shine Muscat’ grapevines observed using stereomicroscopy. MB: main bud;
AB: accessory bud; Ip: inflorescence primordium; Lp: leaf primordium; VWWVT: white wool tip.
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=7 B2 PASW Statistics 18(SPSS Inc., USA) T2 788 0]851 T-ZH(p = 0.05,0.01)7} Duncan THEAZ(p =
0.05)= dAlste] Atk old= 24T

2ot

a2 4= sl |¥dED} sl E

Hotol ] BEAIRE X127} 100te] o402 2ebd 2018 6 YR o 5afl Al27tHotslr] A9l 2019 397HA] dhd 744
0 & 7122 AF|5te] AR K Table 1), 422 9U0] 36.7%, A=-2 10991 49.2% 5 FAL 7|7 5 713 =2 311719
FES Bk 7P SR718/d 80 =2 A1719] AR 5501 90%, 4501 89.2% 2 2ol Kol 2] ¢korom 1=2] 37
L 850]4.69mmE A=) 4.11mm Ko} o & 20 & ARG

SEHEFONE 7RI AR HES Lot Y] flete] 5Yo] Az nf 7L ohAl wit] o4 B 9)S o 314=0] F7-E FA
SFATH Table 2). §-52] 749 24 1,041709] 412 Z 699709] 4127} 3105 7FA 1L Q0] 67.1% 2 ZAFE| LY, A35.0] 744
o= 1,270712] 412 5 6717]2] 4127} S8 gAdoto] 52.8% 2 ZAFE|QILE o] HollA] AR 17| @A &k vl
Tli= Aol sHA7|gAB0] TP =l ol §-E.2.36.7%, B2 49.2%5.01 HE A 399 sHlV|HEL
5 27.7%, 5 8.5%= BH7| 3 B Hwoto] =2 S ES BT o= 2T ZAMA]7]Q1 39 o] ¢ 7} ol
Sh= 48 7] R 454710 717k 1tol SF 7| @ o] Al FE| STk on| = A ZtEH, E5] o] 7] 7toll= FotefAf 2]
SHI71B4EC & A0 R FHE|GLY. o|27t Avls Sl A A0 -5 RARE A0 B Az 2507t i 9
S RIeHH sl A E-2 ] oPd 7Fs o] 9lg2 & = QUG o, e B ety f- 5t 45 5 sl 5 71 7}
A9 M Eo] 2 210 2 AR Qe

rol

Table 1. Characteristics of axillary buds in the month with the highest inflorescence primordium formation rate from June
2018 to March 2019 according to age of ‘Shine Muscat’ grapevines

Bud Size Normal MBN* ABN” WBN* Inflorescence primordium
(mm) (%) () (o) () ()
Young vine (September) 4.69" 90.0 2.5 6.7 0.8 36.7
Adult vine (October) 4.11 89.2 33 5.8 1.6 49.2
Significance wok ns ns ns ns ns

“MBN: main bud necrosis.

¥ ABN: accessory bud necrosis.

*WBN: whole bud necrosis.

ns,*,**: not significant and significant at p <0.05 and p < 0.01, respectively, according to t-tests.
" Average values for each month are shown.

Table 2. Incidence of bunched shoots in young and adult ‘Shine Muscat’ grapevines after germination in 2019

Bunched shoot formation

Total shoot number Bunched shoot number
(%)
Young vine 1,041 699 67.1
Adult vine 1,270 671 52.8
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20184 O] 2f2|of| 2 AHote| S/d H|w

Az Globt Gl B S1AIo] T2 dlote] E42 17] 913 20184 68T E 20198 3WIHAS] AolS 45
(Table 3), A2 Table 4), GAXe}(Table 5)2 LFro] 412 715-0] 31 4] Aol & WA Slobrix| 2 thipo 2 2Atstict
S AJRIn A7 o] §]7]0] g olole] A7) 1oolh 4 37mme 1 2 A0 2 ZApEIgo ] vl he 5 A oo}
74.03mmsz 7F 9o, 7 2ol oF0.3mmel B34510] 9171 thE dole] 27} 2 3ol} gigirk. oAl 11
Solr}4.18mm 71 O] 23} kA 10Hob} 3.7 Imm 71 2 A0 2 ARG oLt B ubr R 1

Table 3. Means of bud size, bud necrosis, and inflorescence primordium formation rate from June 2018 to March 2019
according to bud location in young ‘Shine Muscat’ grapevines

Bud location Bud size MBN* ABN” WBN* Inflorescence primordium
(mm) () () (o) (o)
Ist 437a" 15.0a 158a 4.1ab 83¢
2nd 403 ¢ 25¢ 25b 6.6a 10.8 be
3rd 4.30 ab 33c¢ 9.1b 4.1ab 19.1 ab
4th 4.24 ab 25¢ 5.0b 33ab 15.8 abc
5th 432 ab 33c 5.8b 5.0ab 24.1a
6th 4.35ab 1.6¢ 5.0b 2.5ab 25.0a
7th 4.30 ab 6.7 bc 33b 4.1 ab 25.0a
8th 4.27 ab 41c 5.8b 0.8b 21.8a
9th 4.19 ab 41c 41b 2.5ab 24.1a
10th 4.16 bc 10.0 ab 6.6b 33ab 15.0 abc

“MBN: main bud necrosis.

¥ ABN: accessory bud necrosis.

“*WBN: whole bud necrosis.

“Means followed by different letters within columns are significantly different according to Duncan’s multiple range tests, p <0.05.

Table 4. Means of bud size, bud necrosis, and inflorescence primordium formation rate from June 2018 to March 2019
according to bud location in adult ‘Shine Muscat’ grapevines

Bud location Bud size MBN* ABN” WBN* Inflorescence primordium
(mm) (o) () (") (%)

Ist 4.18a" 14.1a 17.5a 50a 10.0b
2nd 3.87cd 6.6b 4.1 cde 0.8a 20.8a
3rd 3.99 be 83ab 33de 50a 12.5ab
4th 4.11ab 58b 33de 0.8a 15.8 ab
5th 4.09 ab 58b 08¢ l.6a 14.1 ab
6th 4.08 ab 7.5 ab 33de l.6a 15.8 ab
Tth 4.08 ab 9.1ab 6.6 bede 0.8a 13.3 ab
8th 3.97 be 83ab 9.1 bed l.6a 15.8 ab
9th 3.77e 50b 10.8 be 4.1a 18.3 ab
10th 371e 58b 11.6 ab 33a 20.0 ab

“MBN: main bud necrosis.

¥ ABN: accessory bud necrosis.

*WBN: whole bud necrosis.

“Means followed by different letters within columns are significantly different according to Duncan’s multiple range tests, p < 0.05.
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Zpoli= 37 (k). TS Y IHRE ol A AAE A -5 ARIH AR -2 5HTL 61 AotoflA] 4.40mmE 7}
Z A7) AP 9.0, 2/ Aol 4.02mmE 7Hg 9L o GA] T 2to] 7} 32] gfotuir] o] hofe] F7] = BE AR olA
Zolg Bl ot 1 ztol7F 32] fotup] i dote] 37)= FA thER] (F2 A0 2 XA It} R0k F4H dote] 5
of, Fo} & F IS ZARRH AT, 11 ool ] Frof 9l Hofajakgo] ZF2F 15.0%, 15.8%= 7P =0T & A S+
A2 25 Holol| A 6.6%= 7H =] ZAFE QAT T 2po]7F T 2] 949kt 3 - 91 uir] o] ool A= Frof, Hotdl
FARgo] dlote] Sixjof mhat 2 2jolE Holz] gigkont 10H 0] Fola|AMEo] o= 70 2 ZALE| QML A RoflA E
3t ol ALga} Hol|ARgo] 1H Holol| A 14.1%2} 17.5%2 7F =7 ZAFETh A2 HA 4 0 & 5.0%E 37
A &Skek. 18] 11 thE 17| 2] dofol| = Frof|Abgo] 4, ST HofollA] 5.8% = WA ZAFE|G A, FofARE-2 5ol
2 0.8%2 71 S ZATEIQL0H 3, 4, 61 ool A= 3.3, 2 sH oL ol 1A} 27 dojuk= A 0 2 SRl =)t
GAE A3t -5 Al oA m Fol & Fofa|Akgol| A 11 Hoprt ZhzE 15.8%, 16.6%2 71 7] ZAFE| o] BE X2+
oA B2 FdE BTt EARE2 1, 21 Hopol A 7P A A= Q)29 5117 | g/Ad o] 1 HAoLlIA] 10.0%2 71
A VRt o] MI7E2)7 S A 0 2 P et Azl whet Alx.0] 71 H R {eo] Wdshy] Al&kste] 27]9] Fo}
AP o] A1 %0] o} e & =RE] Al <7l 2] (Choi et al., 2007)2}2, 311 ool 4] F & =2 T8-S Holw 7H
Hol7712] 4714 0 2 ZHAFhh= <71 2 HHEQIOFE " (Queen of vineyard) 2= (Lavee et al., 1981)2} H]S=3H S LFERALE.
A7 ES F=olA 1 dotol A 8.3%= 71 R 7| ZAFE| QLo ™ 2/ Hofof| A 10.8% = 1 T 0 = Wt vhd
5951 dopof| A= 21.8-25%F FAFE]S] 7|50 dlofHr} of Ful| o] &2 SlV|PES HGloH, ol “dEt
Lp (Sultana) ZEof|A] 7] 5ol A] Fo]7F 7h A A /=] 11 91 Aoteflx] F/dEo] 71 =TH Anticliff and Webster, 1955)
£ BoLfARRE A3e B SRR 5T {5 GA A2 79] 9= 19 Hoprp 7P B ZAFE| 9L oL, 21 Hofof| A
Q- = A] ZAFE| AT

Kot 4 SIx]of| whE ATE FoolH 45 ARIM AT -2 7|50 1§ dolof 4] Fro} & Hofa|Akgo] 7 =01, 317
FHEL 7P GolA]7] fige, IR F AL sV EO] -2 51 o) Afe] o] AAAI EA A= Ao 7kt
Bl 2@ Aoz B7HET /g5 2 GA A 2] ARIH A T3 1 dolol| A the 91x] 2] dotrtt FAME-2 =11 3117]

ol

Table 5. Means of bud size, bud necrosis, and inflorescence primordium formation rate from June 2018 to March 2019
according to bud location in young ‘Shine Muscat’ grapevines after gibberellic acid treatment

Bud location Bud size MBN* ABN” WBN* Inflorescence primordium
(mm) () () (%) (o)

Ist 4.37 ab* 158 A 16.6a 33c¢c 10.0b
2nd 4.02¢ 25B 25¢ 33c¢c 26.6a
3rd 4.29 ab 58b 4.1bc 8.3 abc 20.8 ab
4th 4.23 abc 41b 25¢c 10.8 ab 21.6a
5th 440a 33b 5.8 bc 7.5 abc 2l.6a
6th 440a 1.6b 33c¢c 9.1 abc 16.6 ab
7th 427 ab 25b 5.0bc 11.6a 24.1a
8th 4.24 abc 41b 8.3 bc 4.1bc 19.1 ab
9th 4.15bc 41b 10.8 ab 5.8 abc 275a
10th 4.18 abc 1.6b 7.5bc 5.8 abc 18.3 ab

“MBN: main bud necrosis.

¥ ABN: accessory bud necrosis.

“*WBN: whole bud necrosis.

“Means followed by different letters within columns are significantly different according to Duncan’s multiple range tests, p < 0.05.
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5.0
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Fig. 2. Seasonal changes in bud size in young and adult ‘Shine Muscat’ grapevines and in young grapevines treated with
gibberellic acid.
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—@— Young ‘Shine Muscat' vines
—O— Adult ‘Shine Muscat' vines
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Fig. 3. Seasonal changes in MBN (main bud necrosis) in young and adult ‘Shine Muscat’ grapevines and in young grapevines
treated with gibberellic acid.
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L2990 4.69mm2] Hd] 2715 Hol & 1297F4] 4.21mmE ZoFA, 98 4.15mmAE Mool 27171 12Y 4.09mmE T7]
7} H87E A 9] gl gl Hlsted Hlw A 2 5.0 & ZASIGTh -5 GA 2|7 1090 4.59mm= 7P 2] 2ARE L2
™ 1970 &2 A5kt AA R T 18729 Afo] dlot 27| = AAstAARH o F A= 3 8ol e 2718 2l
She Aoz ALl 7EA 0 s 717 Fol w0l 2717F 2 F o= Hsts }Dﬂ LGt B HolA] 2 A2 71 1071
Hoto] Bt gk 7IE 0= TARRS w] 714 o A eivt rheE o] e ko]l 2 o)t Q7] w2l Aoz A7 9L
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A IARE H Wl A FohAbe-2(Fig. 3= 1297 B A TollA 2 2fo] 2 HolA] 231 10% oFfl & 4] = 3o
U= GAA TS Al QfstilE o] F FH7| ok F7lshe FH1E H 3l o m 53] A=9] Z-%oll= AlEsiA S71ste] 34
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A B A A7)0 AA 10%E Eis 2ol SAIHA] eotth 7FE 58 B9k 752 73988 83% A0 452
347 5%01] E3CE BHHol 55 GA A2 7= 1097 1190 2 F.0 = F7ksto] £1120%°] 77k A1 B o4 o]
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Fig. 4. Seasonal changes in ABN (accessory bud necrosis) in young and adult ‘Shine Muscat’ grapevines and in young
grapevines treated with gibberellic acid.
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Fig. 5. Seasonal changes in WBN (whole bud necrosis) in young and adult ‘Shine Muscat’ grapevines and in young
grapevines treated with gibberellic acid.

60

—@— Young ‘Shine Muscat’ vines
—O— Adult ‘Shine Muscat’ vines

50 - —¥— Gibberellic acids-treated vines

40

30 A

20 -

Inflorescence Primordium (%)

Q% "L“\% '19\% ’19\% \% ’19\% ’LQ\g ’LQ\Q' ’L“\g

e & S < ) X
W& \\ﬁ P ‘)‘)s o 6\“‘% 060‘1 & (_?,(0\0 = N\ » \0\\9’“ R
«* %

Month

Fig. 6. Seasonal changes in inflorescence primordium formation rate in young and adult ‘Shine Muscat’ grapevines and in
young grapevines treated with gibberellic acid.
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Table 6. Means of bud size, bud necrosis, and inflorescence primordium formation rate from June 2018 to March 2019
according to shoot length in young ‘Shine Muscat’ grapevines

Shoot length Bud size MBN* ABN” WBN* Inflorescence primordium
(cm) (mm) (o) () () ()
<60 3.75¢" 10.0a 10.0 ab 75a 15.0a
60< <80 377¢ 2.8b 109a 14b 185a
80< <100 423b 4.6 ab 4.1b 33ab 184a
100< 449a 6.4 ab 5.8 ab 4.4 ab 19.6a

“MBN: main bud necrosis.

Y ABN: accessory bud necrosis.

*WBN: whole bud necrosis.

“Means followed by different letters within columns are significantly different according to Duncan’s multiple range tests, p < 0.05.

Table 7. Means of bud size, bud necrosis, and inflorescence primordium formation rate from June 2018 to March 2019
according to shoot length in adult ‘Shine Muscat’ grapevines

Shoot length Bud size MBN* ABN” WBN* Inflorescence primordium
(cm) (mm) () (o) (o) ()
<60 2.93d" 133a 10.0a 0.0a 20.0a
60< <80 3.69¢ 22b 85a 1.8a 14.8a
80< <100 4.01b 109a 6.1a 28a 144a
100< 426a 6.5 ab 7.1a 26a 17.6a

“MBN: main bud necrosis.

¥ ABN: accessory bud necrosis.

“*WBN: whole bud necrosis.

“Means followed by different letters within columns are significantly different according to Duncan’s multiple range tests, p <0.05.

Table 8. Means of bud size, bud necrosis, and inflorescence primordium formation rate from June 2018 to March 2019
according to shoot length in young ‘Shine Muscat’ grapevines after gibberellic acid treatment

Shoot length Bud size MBN* ABN” WBN* Inflorescence primordium
(cm) (mm) () () (%) ()
<60 3.85¢? 1.8b 9.0a 27b 8lc
60< <80 39%c¢ 3.0ab 6.6a 440b 16.6 b
80< <100 441b S54ab 58a 7.1b 22.6 ab
100< 46la 63a 7.0a 11.8a 277a

“MBN: main bud necrosis.

¥ ABN: accessory bud necrosis.

*WBN: whole bud necrosis.

“Means followed by different letters within columns are significantly different according to Duncan’s multiple range tests, p < 0.05.
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Table 9. Means of bud size, bud necrosis, and inflorescence primordium formation rate from June 2018 to March 2019
according to shoot diameter in young ‘Shine Muscat’ grapevines

Shoot diameter Bud size MBN* ABN” WBN* Inflorescence primordium
(mm) (mm) (%) (%) (%) ()
<7 372¢% 50a 10.7a 2.1b 16.4 ab
7< <8.5 3.96d 48a 74 ab 22b 148b
85< <10 433 ¢ 48a 6.9ab 1.5b 23.6a
10< <11.5 4.46b 69a 4.6 bc 6.1a 20.0 ab
11.5< 480a 50a 1.8¢ 81la 17.5ab

“MBN: main bud necrosis.

Y ABN: accessory bud necrosis.

“*WBN: whole bud necrosis.

“Means followed by different letters within columns are significantly different according to Duncan’s multiple range tests, p < 0.05.

Table 10. Means of bud size, bud necrosis, and inflorescence primordium formation rate from June 2018 to March 2019
according to shoot diameter in adult ‘Shine Muscat’ grapevines

Shoot diameter Bud size MBN* ABN” WBN* Inflorescence primordium
(mm) (mm) () () () ()
<7 3.56e" 3.0c 10.0a 0.8a 13.6b
7< <8.5 3.97d S54bc 5.8a 32a 16.6 ab
8.5< <10 424c¢c 11.7b 69a 26a 152b
10< <11.5 4.65b 233a 33a 6.6a 25.0a
11.5< 524a 26.0a 40a 20a 120b

“MBN: main bud necrosis.

¥ ABN: accessory bud necrosis.

*WBN: whole bud necrosis.

“Means followed by different letters within columns are significantly different according to Duncan’s multiple range tests, p < 0.05.
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Table 11. Means of bud size, bud necrosis, and inflorescence primordium formation rate from June 2018 to March 2019
according to shoot diameter in young ‘Shine Muscat’ grapevines after gibberellic acid treatment

Shoot diameter Bud size MBN* ABNY WBN* Inflorescence primordium
(mm) (mm) (%) (%0) (%) (%)
<7 3.514% 0.7b 123a 0.7b 12.3d
7< <8.5 4.06 ¢ 3.7ab 44D 22b 144 cd
8.5< <10 424b 4.7 ab 5.0b 8la 20.5 be
10< <I1.5 4.61 a 6.6a 7.0b 114a 25.1 ab
11.5< 474a 53a 9.2 ab 99a 3l.1a

“MBN: main bud necrosis.

¥ ABN: accessory bud necrosis.

*WBN: whole bud necrosis.

“Means followed by different letters within columns are significantly different according to Duncan’s multiple range tests, p < 0.05.
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