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Abstract

This study investigated the effective harvest of ‘Kyoho’ grapevines by examining their
characteristics including bud development, necrosis types and flower primordium formation.
The size of the axillary bud did not show any difference in the 5" node or more, but it was
smaller because it was closer to the base in the 4™ node or less. In the 1* node, the rates
of main bud necrosis (MBN), accessory bud necrosis (ABN), and whole bud necrosis (WBN)
were high, and the rate of flower primordium formation was low, but there was no significant
difference in the other nodes. Therefore, it was expected that using other nodes than the 1%
node would be advantageous to secure production. Because the growth progresses after
sprouting, the main bud necrosis rate increases, showing a very low flower primordium
formation rate in March of the following year. Therefore, a method is needed to increase the
storage nutrients in the winter and the rate of flower primordium formation after March. This
study found that the thickness of the shoots should be less than 8.5 mm between the 3 and
4" nodes, and the length should be less than 60 cm for nodes up to the 10" node.
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Introduction

A 2= F “AHE (Vitis Labruscana B. cv. Kyoho)2 U0l A FHHlA 2]’ (Campbell
Early)ol] o]0} FHA = wo| Zjui=] 11 Q= FQ 5t FF F Shuto]Th(Hwang et al., 2010).
& (Kyoho) ZZ o] 3t A= Zatgkol 2 7] 52 (Shim et al., 2007), AJ2EA| 2]
(Han and Lee, 2001) 2 4 %] 2](Kim et al., 2017) TS Tt 2 & thefst Mg A o)
EASH= AT} v asto], A4t I drge] ]l Holbud)oll thet A= iAo
¢ F55 A7 o]},

31 O] Hopi= Qg st Ho| ATk 11 Qtoj shite] Srofel of 2] 7je] Fofz o] Fof
A o, ook 71|, 9, Zo] f7]E B 7FA| AL JITH(Choi et al., 2007). Al 2] A7t ot

7 Bhejutet A dlohs 422 AU AL FH7IE AR o5 olsi HIck. wreby
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Aol P9 2= Hopo] 27 5l Aupr x| o] 572 thgdl| Al el 2 mlH ol 5sl 2= ool &
A 5L Al 23R 9= 713 Th(Vasudevan et al., 1998; Choi, 1999). 53], B2 ol A] H]"\Hﬁl'ﬂ M=+
ot ALR QISH FolE 0] &3t w4l AJtto] o] £oi2| 4l 9] o, Fofof| A W A o] -9 F =, A, RFEA[O}
d 5 B S22 Fotoll A AR AT} Aol 7t lont I, w S5-0] Aot T—]’e——] Q%} s} 5L A
AV A 71 2 9IeCho, 1999), BfebA jofe] 98 SAE ofalsks A 1EA TS Apufst] Slat
7]ol & 4=t

L= Hopof| gt ] At TR ), “§o]& (Hongisul) 12|11 <’ (Heukgoosul) 5ol 4] ZI§ % HE )

o, A e) o] 4 A x9| A o] cllo} MAto] FF} U]Z]—T'-(Chm 1999), “E0] &’ Alx9] |2z} o Eo]
Holo] A 9Jx|of| wat Ho} F|ARZ} JFFS jh= 7 0 2 B 1 E]QThKim et al, 2011). ‘T7L’0] 9= ololo]
AL 2= o2 FEol vlsh Aot 19 Hofe] FajARgo] ot A A] 11 Hoto] ARg-S wsfiof 425 &
of gt Ao = B QITHKwon et al,, 2011). =-2] A2 2 - 31 Hojo|A &2 MAZHPHEH = ‘A H
HFRIOK=" (Queen of vineyard) 2= (Lavee et al,, 1981) 5] I A, Fufe]oflA] 7182} olofel] tigh A=
719 At
wheba] B Lo A= A o] ololo] i E
X

jg=3
=242
S Z2Atel A8 FF0 oot 548 7yt

g olslist7] flsliA dote] 27], MArYE Bl o714 E
].

Materials and Methods

SR
2 AT 771 QPgA] el 918 57 ol A 5 - 6A4 AR EEE o] g3te] 20181 6LRE]

[ s o
20199 387b) S WYshedch A4 AL 25 m X 28 mE A4 Hjglon] AR LE olofe] Belo] E4
1)=]

S ZAFSH] 95l LubAQl = Afjul BFA) 1} T2 A| 2o gibberellin 2 TR 2] 2] S 51A] ¢kl 8-S WSS
.
FEEE

ofoto] oA Hig £S5 wEsty] flal uie 10mtd o] 2tgt 74| E 7)1 HEE 100 7R E 127FA1 4] A]
Foto] A F8gstAct dYote] F7]= 71| o]l YJA|5h= BE WOk vemier calipers (CD-15CP, Mitutoyo corp.,
Kawasaki, Japan) S ©|-85to] &7& S75tict. T3t 712 9] dhdof| w2 oljofo] Mg Y & ot 7] 9fs) +
2 o] Daf= 3813} 481 vt Alo]Q] F7]E vemier calipersE ©|-8510] S75F3 o 71A| Q] o] TSt &
ZJ5telet. & dloto] o)A 32 2vt cHoto] WA JeE 2 A7) o] 7] wiZoll(Dry and Coombe, 1994;
Collins and Rawnsley, 2005), 2jotS &7 WO 2 Hrhsto] Ftof W Hol o]20oj3l oHolo] L5 AlA|dn|7
(Olympus BX51, Olympus, Shinjuku, Japan)< ©]-8-510] I A} o 2.0} 519 7] o] Hhdh-S ZAFSHRATHFig. 1).

S =M
S BA-2 PASW Statistics 18 (SPSS Inc., Chicago, USA)Z 2 1234-8- 0]-85}0§ Duncan TFE73 % (p = 0.05)2 A A|
sto] & 2|1t f-2l/d& B4kt
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Fig. 1. The necrosis types of lateral bud observed by the photograph of stereomicroscope in ‘Kyoho’
grapevine. (A) Normal, normal bud, (B) MBN, main bud necrosis, (C) ABN, accessory bud necrosis, (D) WBN,
whole bud necrosis. AB, accessory bud; Fp, flower primordium; Lp, leaf primordium; MB, main bud; N,
node, WWT, white wool tip.

Results and Discussion

ot fIxlofl (hE 2ALE S SFRIVIHEE

A %7} dholsto] 10abt] o] AF F A E]= 2018 6QEE] o] Saf| A7} Hlolsl7] A A]7]91 2019 3L 7kA] Y
2 oHolo] Ut Tk Axtol| ujz} AHAFoHol(Fig. 14), FoF AkFig. 1B), H-ol2) AkFig. 1C), =1 AKFig. ID)E -5
stlom, 3hel7] W of = Fof 22 Hof JLEglo] ZALSIQITE Tt Hofo] 57] 4l Hoto] 4] 9]x]of| u}
2 ot ALg, Hol A, w2ARE 18|31 ST [P E-S ZASHI O (Table 1) Z 3= T2t 2Tt Hotol
A7) 715l 7I7h2- 18 ot A 4.68 mmE 7H A ZAFE] L om e 7 Kool A 5,69 mm} 5.66 mm
2 3A ZAHE RO 4 - 91 Hote] 3717} 551 - 5.69 mmQl 02 FAFE| 0] 4- 91 712] 9] Holo A= ofe]
7] 2 2}o] 2 Ho|z| &9ttt 48 Ho} o|slol| A 7| B2 Zk4~ 2 ollofe] F 7|7} AlolA =t o] ‘Fo|&’ I
Z(Kim et al,, 2014 ‘SE" E = (Kwon et al.,, 2011)2] 1 - 31 fo}o] 7|7} ARQtth= 7]&9] Aot -2 Ayt
£ Eolth FolARE-2 61 otoll A 30.0% = 7HE =7 ZAFEIIAL, 981 HofollA] 12.9% = 7Hg WA ZAME
pelel uq HolARE-2 11 ofol| x| 188% 2 7HY ot T2 Y| Ert €55 =2 202 ZAME| QT w1 AR
£ otol| A 10%E HA| Lgkor SAH}o]7} UrEPUer oottt “Zol&’ X E o] Folu|ARg I} Hwsto]

(Klm etal, 2011) & ELEo] FolT|ARE0] =7 ZAME| ] O Hola| At} wHARE B H&-S H I} T3t

Korean Journal of Agricultural Science 47(4) December 2020 989



Characteristics of lateral bud development, necrosis and genesis of flower primordium in ‘Kyoho’ grapevines

HARgo] 7|5 o]l 7}7h2 Holof| Muk A ZAFE I Frotof| A= A o] MAF UERA] 92 ‘TAE ek
Skoq(Kwon et al., 2011) ‘718 E == A2 02 uir] QJx|of] whg S HolA] il FolyjAkgo] w2 22
2 ZAFE o H o= Fof olsh= foto] g2 Ffo] Ropyl dhdsh= Zl o2 mhiE Qi) gk ‘A e Hulol
of=’ oA 1’ ollofr} 7p Ak 6, TRIA Qofrt 7h 71 o ofole] 71} Fobj AR So) A HAIE B
ATH(Lavee et al, 1981)= B3F AT SHA71F/dE2 9 Hotoll A 45.8% =2 7 &7 2AMH 1™ 7}
& 2A ZARE 1] Aote] 183%E Tt F vl o] w2 | E Bl ol2|dt Arks ‘B AlE2|4 (Thompson
Seedless) 0| A] 7|5 ZA{ ol F/JH Hole] 7] E o] tHE Hotel vl HojRlth= Ak(Williams,
2000)2+ LRSI Wt A8 e F - AR DS ohe 2ol QPRI f5f FHof fed Ao g g7t
=, SRR A DAY S She 73 dob o] Wk A7t o e g Al o2 AZtE ik

-

Table 1. Bud size, bud necrosis and flower primordium rates according to bud position.

Bud position Bud size (mm) MBN (%) ABN (%) WBN (%) Flower ‘(’;‘;mdl“m
0

1 4.68d 21.6abc 18.8a 83a 183¢c
o 493¢ 20.8abc 33c 33a 30.0b
34 507c 22.5abe L.6¢ 4.1a 34.1b
4t 5.55ab 25.0a 1.6¢ 7.5a 30.0b
5t 5.61ab 22.5abc 33c 9.1a 22.5bc
6" 5.69a 30.0a 2.5¢ 5.8a 29.1bc
7" 5.66a 25.0ab 2.5¢ 4.1a 34.1b
" 5.51ab 20.0abc 4.1c 4.1a 32.5b
9" 5.53ab 12.9¢ 10.8b 4.1a 458
10" 541b 15.0bc 5.8bc 4.1a 30.8b

MBN, main bud necrosis; ABN, accessory bud necrosis; WBN, whole bud necrosis.
a- d: Means in a row with different letters are significantly different (p <0.05).

22 ot 2|ALE S BHV[HEE

2018 6¥H-E] 2019 3€7HA] Hole] 7|} Fpof, Hof 2|1 wijikg W A7 PP ES =R RASH
ATh(Fig. 2). A} 71745 7€) Hotel 7|7} 4.76 mmE 71 AA| ZAFE| 3L 9ol 6.10 mm=E 7Hg IA] AL
59101} 0% olFol o8 Hrt 08le] A4S A0 FAEIgITh FolmARR L oot §4 2719 ¥t 7ol
33%E 7Y 2| ARl oW o] & MM o 2 Frksto] mpA|al 2ARRI 3€ o)) 52.5%E 7HY =] RAREI QI
ROl ARg T} = ARE2 AP IZ A 0= 10%E H71A] A RA| ZAFE AT 3H 7|8 &2 681} 72
ofl Aol ZALE]A] FgoL} o]& & F0 & F7lsto] 9ol 533%= 7 =k or RY7HA] =2 FAHES Ho|
C} o1 4851 ol FolmAlt S7kafel ufet ol ol BYIE 81719] 240 wrE stz 2t
H, ZAL 712F 5 S B UENA] 92 Fot B w3 ARES A|Qlskal ol Algat Bedsto] ‘Fol& 2
E(Kim et al., 2011)2} ‘S41E&" I = (Kwon et al., 2011) ZL2] 31 ‘OkAF}F2]’ (Askari) 22 = (Bijan et al., 2013)°|A] A7}
A8Yd 5 FobA| = Aot ok & Q1T 4= AT E3H B2 A 582 Z oA 7)E7]oll= 3Hl 7]
21 710] S QAR A A7 17} AT S BN 2k Wiliams, 2000/ LA, FormApt
o] B5H= ‘42t (Shiraz) Z Lol A & A|to] Z| o] e} Fota] A7 A E] 11 7-gof] F7 1K (Collins and
Rawnsley, 2005)= 2 2tet A [T, wheba] F-5of whef ot Akgat ot AL A 7] 7F TS 4= QoL ol i
gk FolthE ool & 2 VX = AR YEH ST 37 S FA5H] oM B2 AT ES =

AA7]= 2ol T2 o= AJzhd.
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mmm Bud size ==@==MBN e=OmsABN esfles WBN e=J=Flower Primordium

Bud size (mm)
Incidence rate (%)

Fig. 2. Bud size, bud necrosis and flower primordium rates according to growth stages. MBN, main bud
necrosis; ABN, accessory bud necrosis, WBN, whole bud necrosis.

AL $:M|of| 2 oo} BAE U StV IHME

ZAflol] w2 Hofo] Wk} AR 2|1 SHI7| P &S Yok 7] flsl ZA|ZE 59 7HA| 9] F7](Table 2)2F
70| (Table 3)°l| e} B] 5T, 714 2] #7147 mm BITHRE] 11.5 mm O[/d7HA] 1.5 mm ZFH 02 F tpAlF17ke.
2 o] H] w5l th(Table 2). Bl i A3} Aote] 7] BE F1tol|A] 2po] & B Om 7 mm BT 7Hol|A] 4.65
mmZE 7P 2R3 1.5 mm o4 7oA 6.01 mmE 7HE 210 7kA]7t #8245 Hote] 377k FrkehHe 2o
B AR I}, Fotujabg S Hote] 7)ot npZ IR 2 ZEA 7 FE4E STt 7HE Zhe Aol A= 4.0%
2 7P AA ZAFE Yo 7FE F& Ji7tol| A 423%E 10] oA 2 x}o| S B itk BolaARe-2 7|7} 71
7he T2t 10.0%E 7HE A ZARE AL 7 52 Ftell M= 3.8% 2 7 WA ZAME] o] ZFA)7F Fold &
AL YolA| = 43S Bk FYAREL 10 mmE- 7]FC2 10 mm ©]42 10 mm B]FHojA] 2 x}o] S B
t. St B2 %L{WJ SAZA ] Ho|A] ekt u 7 F- 11.5 mm o) TRl A 252%E 71 BA| 2
AFE]Q]ct ote] F|ARg2] §to] 8.5 mm O]RE 77t A] 18% 2T kAL, 10 mm U] T ol A oF 25916 1) 10
mmO|} 7oA = 47% B et E=917] tii2oll, 7HA 9] #71E 8.5 mm PIThO & RAJ5l AL 2 TSk 10 mmE 7]
L= E Sh=Zl0] Aot Makg EYU 4= U= 02 AYZtEn, F710] w2 Arh= Fol& L= (Kimetal, 2011)]
A 85 mmE H= F#719] 7FA]oll A 723 dote] ulgo] @A 5| Fol B At Ayt YAt

Table 2. Bud size, bud necrosis and flower primordium rates according to shoot diameter.

Shoot diameter (x,mm)  Bud size (mm) MBN (%) ABN (%) WBN (%) Flower 12;3‘0“1“““
x<7 4.65¢ 40d 10.0a 3.0 32.0a
7<x<85 493d 103¢d 5.6ab 2.0¢ 33.3a
85<x<10 5.40c 16.5¢ 4.8ab 4.0bc 32.2a
10<x<1L5 5.60b 31.6b 54ab 10.8 2952
115<x 6.0la 23a 3.8b 8.1ab 252a

MBN, main bud necrosis; ABN, accessory bud necrosis; WBN, whole bud necrosis.
a - e: Means in a row with different letters are significantly different (p < 0.05).
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Table 3. Bud size, bud necrosis and flower primordium rates according to shoot length.

Shoot length (x, cm) Bud size (mm) MBN (%) ABN (%) WBN (%) Flower primordium (%)
x <60 5.08b 14.1b 6.2a 4.7 35.0a
60<x<80 5.65a 28.9a 4.8a 5.8b 26.7ab

80<x 5.82a 33.3a 0.0a 13.3a 16.6b

MBN, main bud necrosis; ABN, accessory bud necrosis; WBN, whole bud necrosis.
a, b: Means in a row with different letters are significantly different (p < 0.05).

7}219] Zol= 60 cm BITHEE] 80 cm O1/d7HA] 20 em ZFA Q& F A7 & SRS 7kR] 9] Zoof 2
H| 2 AYKTable 3), 24ote] 37]+= 60 cm BT 7ol A 5.08 mmZE 7 A ZALE| 1o 74| o]z dojd 4
£ 5.82 mm7HA] AR 2 60 em o) PR oA = BAIK RO E Ko 2] YTt ot AR E TARE-E 60 cm
ngke] ZEx| ol A 22t 14.1%2F 4.7%3 2.1 80 cm ©1442] Z7FA|oll A= 33.3%2} 13.3%71A] =obXI T, Fol]ALg-2
7HA] Zo|7t Ao o wlet Z|Akgo] FAshs FAE Bl o BAA ZtolS Eolx] ottt st7| P ES
Hotu|Abgat -2 A & 35.0%011 4] 16.6%7HA] Z43t3iTt. 7121 9] Z o760 em HIRE F17tol| A 1 2] F:7tat H)
wato] Hoko] F7]= Aot WA Wtor 37| /d &2 =0k, 107744 60 cm PIREC 2 A1z 0] 2
0|5 A5l F= Zlo] Ao} wido] F2] sk 7l o & AY7h= Qict,

o] 7]2&of B 1% 718’ I & (Naito et al.,, 1986)L} ‘4)2}2’ I = (Dry and Coombe, 1994)°14] 7}2]1Q] #7]|7} &
o] A& Fotu| A7 o] Wk Aatet A|5Hl 0w, A7t Bt st A A A] G E S-S F s AU
Z2)5 ook & 71 o & k= QiTt,

A 8o AatES TS o Ae’ = Aol whel dote] digho] A - o, WopA] Foto]

oJsto] of-¢ 2 7 02 ZALE| o] QP Q1 AALS: Q]5te] Aot Kot a7t ol F a3 7l o 2 AZEE| Q)Y

Conclusion

1% Zizo] A8 utol 22] olofe] wre E412 wjolstar olote] WAk Y] YA EAS 2AIY
ok P2 elofel 1 58 ok o]l Aol ol ) kot 48 ok olsfoll i 7120l 171k
= 2ok}, Fof, o}, LAHEw} 5171 PHEL 19 mhrjol A ako] &1 39l o] Ygtort 1 9
o) nhcloll = 2 3ol 2 ol x] ok 11 ohc) Bk the jc} o] g3k 2ol A atol el Ao
ZAEIIT} Wot 3 A g o] A P4E Folujabgo] Z7}8te] o) 53 38oll TS L 51174 52 Ko
A AR 10k 39 ol olrhA) BA71PHES ol7] I3t chHlo] West Ao 2 Azt Azl
2719k 2ol 3 - 48 v Ato] ] $7]Z 8.5 mm U]THOR B 109} 7o) Lol 60 om B0 Pl
= 7o) oote] HAHE ket BHA7 WY ES BN 4 Qe 20 ZAFE gl
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