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Plant growth in highbush blueberry ‘Scintilla’ grown with different N and K

compositions of nutrient solution in heated cultivation

Mi Geon Cheon®, Seo Hyoun Lee*, Kyung Mi Park®, Seong—Tae Choi",

Yeon Hyeon Hwang®, and Hye Suk Yoon®

‘Gyeongnam Agricultural Research and Extension Services, Jinju, Korea

ABSTRACT : This study was conducted to improve a nutrient solution to pot—grow
southern highbush blueberry ‘Scintilla’ in heated cultivation. From September 2020 to
late May (about 40 days after harvest) 2022, young blueberry plants were supplied
with different compositions of nutrient solution, 25% increase (NK increase) and 25%
reduction (NK reduction) of N and K concentrations, compared with a nutrient solution
for the unheated cultivation (control). The nutrient compositions did not affect fruit
size except for the small size of the NK reduction in 2021. Yield in both 2021 and
2022 increased by 14~22% for the NK increase but decreased by 13~59% for the
NK reduction, compared with the control. The total shoot length per plant was 28~
56% longer for the NK increase than the control, while it was 33~47% shorter for
the NK reduction. Total dry weight per plant increased by 25% for the NK increase,
especially 2.4—fold more in the root, in contrast to a 17% decrease of the total for
the NK reduction. 7.2% and 51.2% of the total dry weight of a plant were partitioned
into root and fruit for the control, respectively. It was noted that the root partitioning
of the dry weight increased to 14.1% for the NK increase, while the fruit increased to
54.1% for the NK reduction. The NK increase led to an increase of 49% and 30% of
the total N and K contents per plant, respectively, compared with those of the control,
while the NK reduction caused a decrease of 41% and 21% of the respective total
content. When N and K increased in the nutrient solution, the root partitioning

increased with higher leaf and fruit partitioning of inorganic elements, compared with
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the control. However, the root partitioning decreased with higher fruit partitioning for
the NK reduction. The result indicated that the NK 25% increase of nutrient solution
helps active root growth with higher nutrient absorption, increasing plant growth and

yield.
Key word : Fruit characteristic, dry weight, nitrogen, potassium, pot cultivation
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S5Hg e kst W ogtanrt 2 Ae® I ghar(Kalt et al, 2001; Prior
et al., 1998) A glovheker s FE AT Sokskal glol -Evhetel Fadk #E
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Atk e A elXE EFRT 8715 &8 FAAnst Frteka Aok 87] S
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2 SAS 9.1(SAS Institute, Cary, NC, USA)Z 23S o] 83}9 5% FTolA HaFdxt

(least significant difference) 7AAS A A3} ).
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(Kovaleski et al., 2015), ¥ @oﬂd 2020 9€HH G FTH AR oo o
FR3lo] 93-S Fo] (Williamson et al., 2012) 0]%3]1 Zapgko] delx S

A2l 7F g Apols A AV YR HdE EEis AE 4
Aol @5k7] Wi o R o AT (Table 1).

3. 2% & 1%

Fle] NK 25% Z7H= AHel F A 8% 202199 33, 7H8AngE, A = 2
FEFol= dFE FA FROeU NK 25% #ae A 7T FEFS FRAZTHGE 1), A
d WodTe HET7E 2.4g90 Wl NK 52 Wi AT 21% Fobd 202249
o= ARt FHd 5 Aok Y At wE7F NK S AFelA ddst dasid w2
eIk, 9 FFe] x77F 2,014gd W NK 5 A== 22% F7HHla, NK 7
AP 13% #ashs dow yegton o4 F2 ofydrh

202100l A sl Arjek 7 Apo] Hlgo] thE A 3 A7)k FF A
Apolell o7k Aow ek 5 HE=
]

® 1. 240 e REEA
7} E A
N, K & e e e A
(2) (°Brix) (%) (g/plant)
On April 22, 2021
Control 2.4 at 13.7 a 0.36 a 522 a
25% 7} 2.4 a 13.0 a 0.44 a 595 a
25% A 1.9 b 12.7 a 0.43 a 212 b
On April 25, 2022
Control 2.2 a 13.1 a 0.35 a 2,014 ab
25% =7} 2.4 a 13.7 a 0.43 a 2,459 a
25% A 2.3 a 13.0 a 0.42 a 1,747 b

Different letters in each column indicate significant difference at p < 0.05.

A Aderel 202193 2022 690 2AREE Ax A
ol ol ot Az AL gxFol Hls] NK = A7t

B, NK gF A7k AL Adolddwd, Fat Axdan 79 FAxES 20218980
202209 A2k zbol7t AA YElETE 9 T2 NK 5 A8 7F 2021de] dix
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AL b A7l e FRdF 2 T F5 Abel7h A vR g F(Furukawa
= 7

and Yamashita, 1974; Lee et al., 2002; Lee et al.,, 2007)2.% & 4 A5 Aot} (k% 2).

E 2. 2 e FAEA
Az Az Al 24 A Az
N, K & (mm) (cm) o) i
On June 12, 2021
Control 2.1 a 18.9 ab 113.7 b 21.1 ab
25% <7} 2.3 a 19.7 a 175.5 a 27.0 a
25% 2 14 b 16.8 b 78.7 b 141 b
On June 12, 2022
Control 2.4 ab 18.5 ab 176 ab 30.1 ab
25% 7} 2.6 a 215 a 214 a 47.0 a
25% FrA 1.7 b 13.1 b 93 b 16.1 b

fDifferent letters in each column indicate significant difference at p < 0.05.

T 32 ¥ NK A4S =28k 2020 9258 g & 20223 4 3 66Y
T U AAE AFAs B AEFS A Adolrh. TAA fo4S AR NK
T AgT7F dxTRg BE F9dA dEke] SreklE 53 el 2,49 S7kst
Qom FF 2AEHFL T 551.9g8 T 25%7F Both NK 2 AT+ 2E 19

1
= AEHL 17% 7239t}

X2 B F AEFTAA Yo] 15~18%, A7} 13~16%
olojA] H& A sl FEA S HEL 4% olahz Gk} W

ol
T T~14%% Zol7h A APadrt 35 vt A2 F A=A 48~59%= 7F

|

T 2¥]E EATE WA 1A FEAG7IRT e ds FulE Fo
= Blo] A A g8 F - 2 48 A AtH(Forshey and Elfving, 1989).
a2y EFHEE didem & 2 Aol o] M Bdd NK T Agate e
st et mob A FA B2 a3 doiE Hxuo] i ALkl fEleAl 28
Ao dekdnh. s NK 72+ Agate 34 dE gl 7 Eoket, o= <l
iAo g 7AW grelo] Aol vk A A4 2 3 o 22lEkgls Aol i
Aol a8l AEe Mol w2 AL tE FgollA Had Ao} npirbA R &3t
ofgk A& & F7HF FA okstE A o]old 4 Sdth(Forshey and Elfving, 1989).
olelgh ¥l A FHave HAUIA] B AL EHsA A8F ThsAel =t
(Loescher et al., 1990).
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¥ 3. A WE HEF
HE=
N, K Mg HAE% (g/plant)
4 Az Aol FEA % T
Control 99.8 a' 89.2 ab 22.3 a 18.3ab 40.0 a 282.3 ab 551.9 ab
ntr
oo (18.1)  (16.2) (4.0) (33)  (7.2)  (51.2)  (100)
101.5 a 101.8 a 25.4 a 20.0a 96.7 a 342.2 a 687.7 a
25% F7}
(14.8)  (14.8) (3.7) (2.9) (141  (49.8)  (100)
80.4 b 60.6b 15.1 a 15.0b 38.3 a 247.2 b 456.7 b
25% ¥
(17.6) (13.3) (3.3) (3.3) (8.4) (54.1) (100)

Different letters in each column indicate significant difference at p < 0.05.

Plants were sampled on June 30, 2022, except fruits harvested on April 25.

2R 747 49%, 30% Bkew, 53|
Ao F9 F Ny K g gixtrd 7
33% 743tk okle] N3} K §320] th& 7]

Table 39 AEZF Atolwrt Z 2 NK FFo] 275 FA9 7|44 5% Ho}
A7) ez dekE
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F714 % (mg/plant)

AR N K H}&: PER
A Az T TFER VE 3} 72
= oW 7 T=A e EURS| Al
1979.7 4,347.7
552.7 b 27.6b 85a 370.2Db 1409.0 b
Control af (127) 07 (0.2) (85  (32.4) @b
(45.5) ' ) ' ' ) (100)
16.0  1432.0
N — 2308.5a 9174 a 674 a 1746.1 a  6,487.4 a
5 a a
e (35.6)  (14.1) (1.0 (26.9) (100)
(0.3) (22.1)
1051.3 b 2092 ¢ 82c¢ 65a 1655b 11214 b 25621 b
25% A
(41.0) (8.2) (0.3) (0.3) (6.4) (43.8) (100)
1406 a 1249 a 150ab 5.2a 5560b 2524 b 593.7 b
Control
(23.7) (21.0) (2.5)  (0.9) (9.4) (42.5) (100)
1411 a 1663 a 194a 50a 280.4a 566.3a 11785 a
p 2% 57}
(12.0) (14.1) (1.6) (0.4) (23.8) (48.1) (100)
97.5 a 729b  91b 09b 527b  22590b 459.0 b
25% 32
(21.2) (15.9) (2.0) (0.2) (11.5) (49.2) (100)
1782.9
Contral 956.5a 495.7a 23.0b 45a 939D b 3356.5 ab
ontro
(28.5) (14.8) (0.7) (0.1) (2.8) (100)
(53.1)
K ] 11217 a 617.8a 40.0a 5.0 a 387.3a 2180.7a 43525 a
X% %7} _
(25.8) (14.2) (0.9) (0.1) (8.9) (50.1) (100)
588.8.a 2742b 142b 24a 963b 1481.3 Db 24572 b
25% 12
(23.9) (11.2) (0.6) (0.1) (3.9) (60.3) (100)
303.4 14.1
503.3 a 20.8 b 158.3 b  276.8 a 1276.7 ab
Control 594 ab 16 L (24 QLD (100)
) (23.8) ' (1.1) ) ]
16.2
Ca 506.5 a 388.4 a 41.7 a 606.5 a 312.2 a 1871.6 a
D% <7} a
(27.1) (20.7) (2.2) (0.9) (32.4) (16.7) (100)
2314 b 22870b 157b 23b 151.1b 2419 a 871.1 b
25% 712
(26.6) (26.2) (1.8) (0.3) (17.3) (27.8) (100)
1296 a 429a 5.8a 27a 31.1b 1549 ab  367.0 ab
Control
(35.3) (11.7) (1.6) (0.7) (8.5) (42.2) (100)
" — 1340 a 536a 7.8a 16a 1391a 1704 a 506.5 a
8 e (26.5)  (10.6)  (1.5)  (0.3)  (27.5)  (33.6)  (100.0)
77.4 a 210b 21a 87a 288b 108.3b 246.3 b
25% 712

(31.4) (8.5) (0.9) (3.5) (11.7) (44.0) (100)
fDifferent letters in each column indicate significant difference at p < 0.05.

Content of inorganic elements was calculated from dry weight and inorganic element
concentration in different parts.

Numbers in parentheses are percentages of a plant total in each treatment.
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O Effects of Different Pruning Time on Bush Growth

=EA A and Fruit Production of Southern Highbush Blueberry
‘Scintilla” Cultivated in a Heated Plastic House
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O Bush Growth and Fruit Quality of ‘Duke’ Blueberry]
Influenced by Nutrition Supply Periods in Unheated
Plastic House

202149 % O Effect of Peatmoss—Based Organic Material Mixtures
(2:33}) on Soil pH, Growth and Fruit Quality of Highbush
Blueberry(Vaccinium corymbosum L.) Plants

27 4 O Bush Growth and Yield of Highbush Blueberry ‘Duke
as Influencedby Different Pruning Times in Unheated
Plastic House

O Growth and Yield Response of Highbush Blueberry
‘Duke’ toHydroponic Cultivation

O Effects of Different Pruning Time on Bush Growth
and Fruit Production ofSouthern Highbush Blueberry
‘Scintilla” Cultivated in a Heated Plastic House
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O Plant Growth and Partitioning of Dry Matter and

InorganicElements in Highbush Blueberry (Vaccinium
=EA A corymbosum L.)‘Scintilla’ Grown with Different N and
20223 % K Compositions of Nutrient Solution in Heated
(33=}) Greenhouse Cultivation
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