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Abstract. In this study, we investigated the effect of nutrient supply periods on the fruit growth and quality of ‘Duke’
blueberry. The nutrient solution was contained with NO;-N 4.6, NH4-N 3.4, PO4-P 3.3, K 3.0, Ca 4.6, and Mg 2.2
mmol-L", and EC in the nutrient solution was 1.5 ds.m™. In 2017 and 2018, an individual blueberry bush was supplied
with 8 L of the nutrient solution per week. In 2018, the drainage water quality of growing medium and fruit quality was
investigated. The nutrient supply was started from April 01, and stopped at 15 days intervals as follows, 15 days before
final harvest, at the final harvest date (June 30), 15 days after final harvest (DAFH), 30 DAFH, 45 DAFH, and 60 DAFH.
The content of inorganic components in the growing medium was not significantly different by the stop time of nutrient
supply, but the content of phosphorus (P,Os) tended to increase with the delay of stop time of nutrient supply. There were
no significant differences in the fruit quality characteristics in terms of size, sugar content, and acidity among the
different stop time of nutrient supply. The blueberry yield was tended to decrease with the delay of periods of nutrient
supply, while the lowest yield of 1.8 kg was recorded when nutrient supply stopped at 45 and 60 DAFH.

Additional key words : bush growth, flower bud initiation, fruit quality, nutrient solution

M B 60 248 ASISFTL 2= Ao F0T A7 A
2o =9ick

2 A 7] sS D87 EFH| ] A DA HA o] S

Zstar glom, opaul 1ED ABAoleR Sl

B5ae)is Ak} 2 9] 7)5Ao] S auKalt 5, 2001;
Pior 5, 1998), 2:8]2} 427} ekt glond, 4 A4

pISSN 2288-0992
elSSN 2288-100X

2 AR o] Z7slar Qlrk Tl A= AuE R o] F4
3] 2715109 20054 35haof| 4] 20134 1,516ha@ A< 27}
sttt 2012 vk AR FH(FTA)S 2|43 o] ¢
o]=pAF S5 E] AR} gl =l =7 AlRFsE AL, 2016
W FTA gafj2d AEg3 F AR e A1%S vrowA] 2
w2 0] 24% 7HA5t9ATt F YA U0 2 A A o] T4
Hol= St 2017 S| 2] A A2 ©F 3,700ha 2

*Corresponding author: jgkiml119@gnu.ac.kr
Received August 24, 2020; Revised October 05, 2020;
Accepted October 09, 2020

ANEEHOAMESE, HM293 x4E 20204

HAH gk ohzh kel e o) AYs], EX] 0] Ak o]
& A g2 S5 B0 A= At 5 of = 7 A
O] Ut} A S EFHI2] x| AfHl A2 Zastal, Al
A 2-2-2010H 3haof|4] 2018 61haZ F713IAcE E
T EFHE e pH7 2 EYolM Ak AR B
27} ol F2 ik el A aesto] AldAE 283
871 Al alo] S7IskL Q= FAlolth -EluztelA &
2] Aulls 7 287 1A AL, Ev], S =, ),
Tl 5 2] 7HA] FEle] = TSl QUek AR A
T Yot PGl BHesto] AR @/do] Ays)

421



Aol

I Fm 2l FAAQ = AL glem(Claypool,
1975), B0 =2 A7 I7HA] e 533t Sl 9 A2
SIS U= ARIZE 7SI Qlol(Ercoli 5, 2004), -7 4l
Al BEAR] FEEE= AT FHAE B gl st
th B pH, 55, 71E 2 Ao Y THl 9%
U, AR S7A7 I Ao et F- 2 2
e 7P A QFARE P A Q) e S Bl
Helire 7] Ao AR 2ol SaEefoF etk

whpA U A ofl 2t &R 2] Aldeh L
2| AAR T EFuE] AApiAl R, FA,
A A S 7S = s FETEAE Lok

A 3 A stk

o
=
-

]

B

ERTRY

13

1. Mg
AR 2017 AR 20187 297 A 9714 Y
O 7k 5R92e0] 4 ataick 20179 494 BE
2 180L -27](60 x 80 x 40cm)o]] T E R A9} Hajo| ES
247:30.2 5fo] §7]0] Wil BHEo.E BT lem) FF
1.5m, 7 1.0m = wix|toick. WA o) A BA
3}, & AAgEFo] 0.24%, P,0s 0.08%, KO 0.22%, CaO
0.74%, MgO 0.10 Na,O 0.15% = Z}2} AL i 323 v
&S A1) Slate] ARt 87 ofe ufo] WTiE A

AJ3hsict

3

my N

2. YATT W
= 1 [e) 1= O 1 = 1=
PR FFAI4Y 1 ARE oS B OM FRF

= .
R 1I5YH Ag)=49 1Y T3 AlAste] 69 1597t
A sFet A2 FE-S T 0= BLE 123] T3
ok ot SR AT A =d4d 1Y 35S
TH] FaT A RS Td 4R
At T2 FR S 157 Sadt A= 4d 1Y Sa5S Al
2k5to] 7Y 15 Y7HA] 353k Al 2 S T A2 8L
£ 163] F35I8ich 72 T8 $ 3047 gt Ael=4
A 1Y 35S AR, 79 30 4714 a3t Ag 2 e
7Y A0 2 8LE 183] ottt 2 FR' F45U7HA]
SEt AT =4Y 1Y S AR 8 15 U7HA] aeh
A& it 7Y (A 2= 8L5 203 35ttt 2k &
B F60U7HA] et Aef=49 1Y 35S AlAeke] 8

0 FEE AR PR TANEORILE2028 F

% >
2
o
S
£
(@)}
e
w
(=)
e

422

oFol © NO;-N 4.6, NH,-N 3.4, PO,-P 3.3, K 3, Ca 4.6, Mg
2.2mmol-L'EEC 1.52 243} o 3385t 25|
g LTI F s aE S AATFS TS TR 15U L]
A~6Y 159)0] 26.4g, 43 F& AF(4H 1Y~ 6930Y)
30.8g, $8ERE 51594 Y 19~79 159) 35.2g, 5=8k%
2330049 1YU~79302)39.6g, 53ERE 5452(4Y
190~89 159) 44.0g, 538 T 60U(4Y 12~8Y 30
&) 48.4g o] Gt} THA A 7]= 6Y 1 YHE] 6E 307}
A St

3. FH|Ms ZA

A T AR A R0l R S SR E 15Y
71702 8 F2e7hA| He| a2 Aol
alo] w2AFH FUT|E ATEAF EA7IERDA,
2012)0] we A2 7T A 24E A A2 RS Az
715-0l4 0.5cm Hofl 2|5 of| 4] By o] Z 2] 2(Mitutoyo
CD-20CP, 0.00lmm; Kawasaki, Kanagawa Prefecture,
Japan) & 251500, 424 U $7HL9] 0] o] 22
2] gke 7 Aol 4] 7]z HE] A% Alrkio) ol 24819
o A ool Fgo] Tl mAE JFS 2ARY]
915120181 39 1020} Qo uf )l E 4] & E

271202 A4 B 58 ALK

= At ALk = ARSIt ahE o] A = A
A Z}A|(Minolta, CM-508i, Japan)& ©]-83}] z} ThfofA]
mzrol 2 ke 107 1 9] A =1-2] 9] Hunter value(L, a,
b)E SIS =S 2H2He] Ag]to| A S BE 4
gfsto] HAE A& ARgSto] S45HI:

5. A 3 H{H ZA}

Hjei 2] EC= electric conductivity & pH meter(F-54BW,
Horiba Co., U.S.A) 2 243311, vjHE-2 oFoH e I3}l
64171 5 vl W] ghol olg vjel 18 2751o] 2
4ts1Sich B M2 NH,-N, NOs-N. P, K, Ca, Mg= 55517
(2017. 9. 20)0]] A5} Ha3=A)(Shimadzu, UV-1800,

Protected Horticulture and Plant Factory, Vol. 29, No. 4, 2020



Bk 5oL Ay

Japan)E 0|-83}o] APHA 9] 2554 (Clescri 5, 1998)
of J3} vfele] ke A Bksict

Ao o D

FEFFA7H 270 F715S 2ARE AukFig. 1), 4
31492 3304 % gsadblodudel d2ge
/\‘ Z

TR 15LW A= 3. 1mm, 2= 25 A2 he
2.9mm, 4\«@}%&' 51574309, 459, 60 #2717} 242t
33,3.3,2.9,3.6mm= LE H2]7F 9032 Ho|x| QLo
Bi(P £0.05), 45517102 3020l A7t fojAhE W
OJA] AL H(P <0.05) K= A 2]of| A Al o] F7 1A
= Aol ch, AT 7302 A FRHA oA ALz
7 Ao che Ajelo] lstel wekout EAHl ol
Ho|X = AITHP < 0.05). EFH|g]of glo] ZArAlHo] =
71E A7 AR = AT (Ballinger?t Kushman,
1966, Ballinger 5, 1963)7} Rl E|¢l o1}, 2 AL A3} &
Q11 2 FFE 127 e} AlkAo] 27) 9k A
2 e Qi

S FH|E] A A] A2 370l A S skl 1A}

A% L(E_ THA))2- 6 BHeBE] 7Y AR, 23} RS- 7Y
AR 89 B, 33 AL 8 Bhezoll K] 9 ST
A A Rth(Park &, 2013). Al AR 1A 2 2t
Z57 1549 A0]108.7cm, 25 A5 %2]7}108.2cm, 4=

ot 25 & X 2|7} 124em, 2 25 23094 2)7F113.3¢cm,
ot ER 5459 HE7F112.5ecm, 8 217 3604 A2
7} 116.4cm 2 H]$=3F AgFo| Qa1 22} AYARS 4=t 27 15
] 0] 190.8cm, 58+ £7 257} 198cm 1L, 53 £5 =
1593} 4327 3302 A7} 2+2F201.2,201.9cm it
S8 T459 A2=1972cm, 8 2R T 60U A=

183.2cm itk
3;(}/04;(1—3]:0 _,ﬂg]__J_Elso ﬁ Lﬂaiﬁ}jﬁii
5ot pRER F 15900 I TR} A2t 44

15.4%, 15.6% 372 20| dh= ol AL, 8557 360
Aol FEsge TN Adfe TR 15U St
2| wir} 33} Aol 53.0% S71sRs Agew REE
K717} 2oV 45 A1z0] Zol7} HolA] Eel
TH(Table 1).

A0l ASZ A M29H X445 20204

R Bl e FEE

AZI7F FAAE, B, Rl vAle 9%

50 ——TI
1
457 —v— T3
T4
401 s
35+ a5

30

25

20

15

Shoot diameter increased (mm)

10

05

00 ® 18D

I ) L L L L L L 1

5/30 6/18  6/29 7116 7/30 8/15 8/30 9/15 9/30

Date

Fig. 1. Changes in shoot diameter of ‘Duke’ blueberry bushes
according to the different stop times of nutrient supply. Vertical
bars indicate SE (n=3) at P < 0.05 according to LSD test analyzed
by statistical analysis software (SAS 9.1). T1: 15 days before the
final harvest, T2: at the final harvest date (June 30), T3: 15 days
after the final harvest (DAFH), T4: 30 DAFH, T5:45 DAFH, and
T6:60 DAFH.

Table 1. Effect of different stop times of nutrient supply on ‘Duke’
blueberry shoot length. Experimental data represent means (n=3)
according to LSD test (P < 0.05) analyzed by statistical analysis
software (SAS 9.1).

Nutrient supply Date
treatment 6/30 8/30 9/30
T1Y 362 £ 21.1a 43.8 £ 22.5a  46.0 £ 20.4a
™ 343 + 18.9a 422 +200a 542 +82a
T3 41.6 + 24.6a 67.1 £ 11.0a  67.1 = 11.0a
T4 375 + 21.4a 65.7 £ 72a 68.0 + 5.4a
T5 375 + 21.4a 65.7 £ 72a 68.0 + 5.4a
T6 26+ 170a  S34+35 619452

“Different letters in each column indicate a significant difference (P <
0.05) on each parameter.

*T1: 15 days before the final harvest, T2: at the final harvest date (June
30), T3: 15 days after the final harvest (DAFH), T4: 30 DAFH, T5:45
DAFH, and T6:60 DAFH.
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Fig. 2. Changes in electrical conductivity (EC) in ‘Duke’ blueberry
growing medium according to the different stop times of nutrient
supply. Vertical bars indicate SE (n = 3) at P < 0.05 according to
LSD test analyzed by statistical analysis software (SAS 9.1). T1: 15
days before the final harvest, T2: at the final harvest date (June 30),
T3: 15 days after the final harvest (DAFH), T4: 30 DAFH, T5:45
DAFH, and T6:60 DAFH.

Table 2. Effect of nutrient supply on number of flower buds of ‘Duke’
blueberry bush counted on 10" March, 2018.

Nutrient supply treatment Number of flower buds

TI* 1,604 a
T 1,817 a
T3 1,220 ab
T4 1,305 ab
TS 1,276 ab
T6 952 b

“T1: 15 days before the final harvest, T2: at the final harvest date (June
30), T3: 15 days after the final harvest (DAFH), T4: 30 DAFH, T5:45
DAFH, and T6:60 DAFH.
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Table 3. Effect of different stop times of nutrient supply on quality of drainage water collected from the ‘Duke’ blueberry growing medium.
Experimental data represent means (n=3) according to LSD test (P < 0.05) analyzed by statistical analysis software (SAS 9.1).

NOs NH,4 P,0s K Ca Mg

Nutrient supply treatment . ;
(mg'L™") (cmol-L™)

T 427 & 14 a 360 b 7.0 a 1420 b 540 b

T2 433 a 0.8 a 383 b 7.5 a 1393 b 510 b

T3 49.7 a 12 a 52.0 ab 11.8 a 2583 ab 610 b

T4 537 a 12 a 49.0 ab 130 a 294.0 ab 403 b

T5 56.7 a 1.0 a 49.0 ab 82 a 196.3 ab 94.0 ab

T6 70.7 a 1.7 a 673 a 83 a 3483 a 137.7 a

“Different letters in each column indicate a significant difference (P < 0.05) on each parameter.
*T1: 15 days before the final harvest, T2: at the final harvest date (June 30), T3: 15 days after the final harvest (DAFH), T4: 30 DAFH, T5:45
DAFH, and T6:60 DAFH.

Table 4. Effect of different stop times of nutrient supply on nutrient compositions in shoots of ‘Duke’ blueberry bushes. Experimental data represent
means (n=3) according to LSD test (P < 0.05) analyzed by statistical analysis software (SAS 9.1).

Nutrient supply treatment Total N P0s k0 a0 MgO Na:O
(%) (o) (o) (o) (o) (o)
T1Y 0.57 ¢* 0.53 a 0.40 ab 0.50 a 021 ab 0.15 a
T2 0.73 ab 0.54 a 035 b 0.56 a 024 a 0.14 a
T3 0.70 b 0.54 a 0.39 ab 057 a 024 a 0.15 a
T4 0.72 ab 0.53 a 0.42 ab 0.64 a 0.19 ab 0.17 a
T5 0.80 a 0.50 a 036 b 043 a 0.18 b 0.16 a
T6 0.71 ab 053 a 0.50 a 0.59 a 021 ab 0.16 a

Different letters in each column indicate a significant difference (P < 0.05) on each parameter.
*T1: 15 days before the final harvest, T2: at the final harvest date (June 30), T3: 15 days after the final harvest (DAFH), T4: 30 DAFH, T5:45
DAFH, and T6:60 DAFH.
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Table 5. Effect of different stop times of nutrient supply on nutrient compositions in leaves of ‘Duke’ blueberry bushes. Experimental data represent
means (n=3) according to LSD test (P < 0.05) analyzed by statistical analysis software (SAS 9.1).

Nutrient supply treatment To(t;l))N Iz(zy?)s I(ijg f;o()) l\gi()) I\(Ioa/i)O
T 1.39 ab’ 0.53 a 040 b 0.59 ab 048 a 0.14 b
T2 138 b 049 ¢ 039 b 0.57 ab 0.53 a 0.15 ab
T3 1.57 ab 0.53 ab 0.41 ab 0.72 a 049 a 0.17 ab
T4 1.40 ab 0.51 abe 0.46 ab 0.51 b 040 a 0.17 ab
T5 1.56 ab 0.49 be 0.43 ab 0.66 ab 039 a 02 a
T6 1.59 a 0.52 abe 053 a 0.67 ab 047 a 0.17 ab

“Different letters in each column indicate a significant difference (P < 0.05) on each parameter.
*T1: 15 days before the final harvest, T2: at the final harvest date (June 30), T3: 15 days after the final harvest (DAFH), T4: 30 DAFH, T5:45
DAFH, and T6:60 DAFH.

Table 6. Effect of different stop times of nutrient supply on ‘Duke’ blueberry fruit quality. Experimental data represent means (n=3) according to LSD
test (P < 0.05) analyzed by statistical analysis software (SAS 9.1).

Nutrient supply treatment

Berry weight (g)

Soluble solids content (°Brix)

Acidity (%)

Yield per bush (kg)

T 14 v
T2 19 a
T3 19 a
T4 23 a
TS 2.1 a
T6 20 a

132 a 039 a 2.1 ab
137 a 040 a 26 a
129 a 041 a 25a
133 a 038 a 20b
136 a 0.36 a 1.8 b
129 a 043 a 1.8 b

“Different letters in each column indicate a significant difference (P < 0.05) on each parameter.
*T1: 15 days before the final harvest, T2: at the final harvest date (June 30), T3: 15 days after the final harvest (DAFH), T4: 30 DAFH, T5:45

DAFH, and T6:60 DAFH.
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