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Growth and Fruit Characteristics and Working Time of ‘Duke’
Highbush Blueberry by Shrub Distance

Kim, Su-din - Lee, Dong-Hoon - Hur, Youn-Young - Im, Dong-Jun - Park, Seo-Jun

Shrub growth and fruit characteristics and working time of ‘Duke’ blueberry by
shrub distance were investigated. Overapping rate of blueberry crown was 109% in
0.6 m shrub distance, 37% in 1.2 m shrub distance, and -88% in 2.4 m shrub
distance, respectively. The number of main stem tended to increase as the shrub
spacing widened. The other fruit characteristics, except for the fruit weight, did not
show any significantly different according to the shrub distance. The yield per 10
a was 2,097 kg for 0.6 m shrub distance, 1,303 kg for 1.2 m shrub distance, and
710.7 kg for 2.4 m shrub distance in 2019, respectively. Total working time was
154 hr for 0.6 m shrub distance, 114 hr for 1.2 m shrub distance, and 74 hr for
2.4 m shrub distance. Therefore, the blueberry shrub distance was judged to be
appropriate about 1.2 m in the long-termly. However, in order to increase yield
early and income, the shrub can maintain 0.6 m distance during young shrub, it
can managed flexibly to 1.2 m distance when it becomes a mature shrub.
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FollA AAEET ES55 T G FEFS AASHAT i Ad JRA 7 solu
7] W&ol AAHoZ F3eT Z7}3T(Schneider et al.,, 1978; Layne et al., 1981; Hartman
and Hill, 1983; Archbold et al., 1987; Testolin, 1990). A E32] 0 & &lo] R ELu|g] o] F3F
A= 135 m= & A QovkEck, 1988) @A 7HE Weol o] &3h= F3F A= 1.2 mo]
THEck et al., 1990). Eck(1988)= dtol -4 EFw 2l FF ALE 091 mZ AH3AS o
135 m 3t Aol vla] @A FaeFo] 14% A= Srbskdthal 2 vk ok

H A v ggsiAIEA HEEHA e g JeWA el =& R
o} Z& g7 E9o] s JATHKim et al., 2019). EFHZ & FEAloPd 2 A
24 45 O et 7158 o] 84, 7HEA ol Holu(Jeong et al, 2007; Gruia et
al., 2008; Battino et al., 2009; Jurikova et al, 2012; Tabart et al., 2012) U] A= F7}51
2019 7] 3,446.5 ha (Ministry of Agriculture, 2019)2] Au A& 21X 3}= HFolt}.
FHlgls gt Aok g 354 A2 2 F97F SuEAA AFske S-S
I Ak kA A=) olF uf A AH 1HAS FASHE Ao] A At 2
A&EsHA & F = otk =9 AF EFH g BAtEFS T 5 kg oo E &
A Ao (Moore et al., 1993) mUl= ool mX|A| Eale= AAHo|th sto| R EFHE] FF
ToAE ‘Duke’ FF2 ZATOIARE 7HE7]7E =0 =AZE T &+ A A7t 7+
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‘Duke’ S Ul o2 3FTh A4 1HELE F3 ALlE 06 m, 1.2 m, 2.4 mE AAsFA 224
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7+-841 3118 E(total soluble solids, TSS) ¥ T2 =2 107]]9] e Mesle] A= 24
S o] &3t FE3 20C 2 A5 A E = digital refractometer (RA-520N, Kyoto Electronic,
Japan)E AR8-3te] SA3H ). 2 A4 E(titratable acidity, TA)+= 5L JFS A= E
23 Al(Titroline easy, Schott, Germany)E ©|&3l] 43 & EFHg] F2 41 citric acid
FFOoE gHbete] 7| T 7HEAA I E T A S T 4NEoE S5
HH HEE 1 mm A7 probes A2 EAJZA7|(LF Plus, Lloyd Instrument Ltd., West
Sussex, UK)E ©]-&3to] St
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e AT oA st ® Sk, A3 Ao FA A= SAS R
#(SAS Institute, Cary, NC, USA)S AF&3lo] E4HEA(ANOVA)S 333, Al b o=t
752 Duncan’s multiple range testE AF&-3d 0.05% oA AS3HA T
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Table 1. Growth characteristics of blueberry by shrub spacing

Shrub Sucker Shoot
Shrub No. of
spacing | Height | Width refl));?;g main No Length |Diameter| No. | Length | Diameter Nt(()).ta;)f
(m) branch :
(cm) | (cm) rate (%) (cm) (mm) |[(>20cm)| (cm) (mm) shoot

0.6 147.3 | 168.5 | 108.52"” | 6.0b| 0.6c| 127b| 39b 46.2 | 33.6 47b |[336.0b

1.2 147.3 | 157.0 37.0b 70b| 12b|403b| 7.8a 46.6 | 33.7 49a |487.6a

24 1543 | 1523 | -87.8c | 11.8a | 1.7a| 50.0a | 79a 472 | 354 50a [493.6a

D Values are mean separation within columns by Duncan’s multiple range test, p<0.05.

3 FH5A 5 FA A WEFS Bl AFLE 24 m AN M we
2 Uetor 0.6 mok 1.2 m F3F A Aolell M= FAZ R fod Afol= yEhY
A AkTH(Table 1). A 2] 7k FA4 AT AH 2 Aol glol FA9 7t
24m>12m=06m F3t A «o2 BAs] Wi FHA w71 FA 9 ok A F
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2™ 0.6 m, 1.2 m T+ Ag A7t 2ol YEhA] gtk TEu T 9o 9,
A, AR e vE A EAde T AgEE FAZR SR FoF Aol »EhA|
FAUTE o= stolFAETFH T FFTEY T A ol A FEFE Aot gt
Aol JA3FA THMoore et al., 1993).

Table 2. Fruit characteristics of blueberry by shrub spacing

Shrub Fruit ssc? TA? Firmness
spacing (m) Weight (g) | Length (mm) |Diameter (mm)| (0Brix) (%) N)
0.6 2.6b" 11.6b 174D 11.2 0.5 0.6
1.2 2.7b 11.7b 17.8 b 11.3 0.5 0.6
24 29a 12.1a 182 a 11.2 0.5 0.6

D' SSC, soluble sugar content
D TA, titratable acidity
? Values are mean separation within columns by Duncan’s multiple range test, p<0.05.

Fege AxpEE 2 2o] Qo] 0.6 m>12 m>24 m FIF Aol o 3 435

< 4 S 7|FOZ 1.2 m 1¥40] 77%, 2.4 m AL 51% F=oIqdth &

s 74?4 4 m, %71_} A 0.6 m A2 10a B 4165, 1.2 m A 272 49 2085, 2.4 m
|Elo 2 AR A3 201939 B9 79 T2 0.6 m (14

3 kg 24 mo A 68 kgl B F £EFL FI1 7HA0] HEFE

735

5.0 kg, 1.2 me] 35 6 5
T 79 7EFS 22 T WY S BACE A HAFo] F&

BT Abgte] A

Table 3. Yield of blueberry by shrub spacing

Shrub spacing Year

(m) 2016 2017 2018 2019 Cumulative
(kg - 10a™)

0.6 63.0 a” 832.0 a 4576 a 2,096.9 a 3,449.5 a

1.2 220 b 499.2 b 249.6 b 1,3033 b 2,074.1 b

2.4 155 ¢ 260.0 ¢ 176.8 ¢ 710.7 ¢ 1,163.0 ¢
(kg/shrub)

0.6 02 a 2.0 b 1.1 b 50 ¢ 8.8 ¢

1.2 0.1 b 24 a 12 b 6.3 b 137 b

2.4 0.1 b 25 a 1.7 a 6.8 a 18.0 a

Y Values are mean separation within columns by Duncan’s multiple range test, p<0.05.



Adhe Aol o A Frt ol AAAR] dHATG FoFo] £ FoR
= 1} ATH(Archbold et al., 1987). A2} 533241 2019 d9l= 10a G 2] 0.6 me]
$- 2,097 kg, 1.2 m2] 7% 1,303 kg, 2.4 m2] 7% 710.7 kg2 EFSFTKTable 3).
2018 A0l 7] a3 /7o A2 5 Aol o3 WA= FFTFo] 2017
ol Hlal A A o2 ZAaPYAT 3t A F27F Zol= a7t AdTrF AA= BF
ojldth. ANEEY} 2S5 & TEF2 oAU AXFrE 8] ffZol deuAT
S Folxitt. & APoME A sAAA T ikl AAUETE =2 0.6 m
3 ANA T e A2 UehEth dubH o R dgoa AAUETL FoldFE
T ARG FEFS AaskAT dejady Ak Sk O AR AN FF,
=, 3 g} 1 H =7} tFZtH(Granger et al., 1986; Ogata et al., 1986; Claytion-Greene,
1993; Tustin et al., 1993; Costa et al., 1997; Widmer and Krebs, 2001; Wertheim, 2005; Eccher
and Granelli, 2006; Yang et al., 2010). 2214 u]joll A Z7]|o Th-S o] F7] s = €4
FHAFES 9ok 3=d(Robinson, 2003) A2 sAFF] FAHFE] 1.2 me] HS &
FAFEC] 137%E £ HolARE F@o] HA= HlE&2 0.6 m T3 ARG 22 o)
Jl(Table 1) A2 54 =4 AAZF AAA Fa 7HA 29 LFE7F GA7] wfZel
S-S AR ST 5 9le AoE ATHHAH

e A E A% G MRS FE>HE x> AA>AY o' 20
o8 ZAEJATHFig. 1). 2 AlFe 2ARRE A3 23 A7 S5 2 A
oW th(Fig. 1). 2 ToANAE Tl == AZFo] 61~77%2 YERt o F31 3hA o] &
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Fig. 1. Working time (hr/10a) of blueberry by shrub spacing (A, 0.6 m; B, 1.2 m; C, 2.4 m).
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= 5 AZF vlFo] 0wtk A AR 0.6 m FIF Aol A YR F47 B9
74 Bol 17402 e 12 m 3 A AE T 24 m F4 A AT A
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0.6 m {FAAA 71 BUdE ZAoE AGHAT F 2 A 0.6 m FIF A A5
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