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ABSTRACT

This experiment was conducted to understand nutrient uptake of container-grown highbush blueberries in
plastic film house. In March 2013, one-year-old ‘Duke’ was planted in a 180-L container mixed with peatmoss
(130 L) and perlite (40 L), and hydroponic solution was supplied (fertilization) or not (non-fertilization) until
October 2020. Hydroponic solution consisted of NO3-N 4.6, NHs-N 3.4, PO4-P 3.3, K 3, Ca 4.6, and Mg 2.2
mmol L' and the non-fertilization was supplied with only underground water. In October 2020, total dry
weight of a blueberry increased 1.5-fold more in the fertilization than in the non-fertilization. Dry weight and
inorganic nutrient content were the greatest in root than in leaf, shoot, old branch, and cane, indicating
importance of root as a reserve storage organ. Fertilization increased dry weight by 2-fold and inorganic
nutrient contents of root by 2.2 - 2.6-fold. Total content of each nutrient in a bush increased 1.8 - 2.2-fold more
by the fertilization. In non-fertilized treatment, maintaining dry weight and nutrient contents for 8 years
indicated that plants absorbed the nutrients to some extent through mineralization of peatmoss medium and
underground water.
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Dry weight in different parts of 8-year-old blueberry bush as affected by fertilization treatment for
8 years.
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Introduction
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Materials and Methods

Az Y M2| AFARR AT AT A B7Re 24 oA Afuligh & 0}0]—,——.4 (northern highbush)
EFH|E] <53 (Vaccinium corymbosum L., cv. Duke)E QY22 SHAATE Al8FE 20134 39 134 BE-S
180 L 9% EetAE §7]of B ERACL Helo|ES 7} 130 Lo} 40 LE 23R A& AXsIIAL, 2013137 €
20203714 Fll= Faohes AlElFet A[okeRt FFohs FAIRIFEE Lol TSIt Aol ARgR L= A
ez 473 om 24 U o)z siAstoint. e o] SFH2] Aulg i R HPAA 48 T
6] 79 5le7HA] NOs-N 4.6, NH,-N 3.4, PO,-P 3.3, K 3, Ca 4.6, Mg 2.2 mmol L& EC 1.52 285l 7=
8LA 7Y HA 02 otk AlE ]—TL~2016 A7 5 20209712 S50] 2 W3} glo] Ao Fosl
O} FAHITE 2018 7] AU 0] 50% H g At AlgkE A o= ASih AldF=2l il71= 44
FeroIsler, k2 5 o}~r74°ﬂ FRE e Fegol wet F ol FA S shlaL, et 2Rt Axfof
ol AR 2kg0] 871 oV HA] e 7S} ol 282215 Follt

MNZiHF Y 2N AP T L b 35S $I5] AR Alok=E 20131 2]l AfFfate] A7 b=
Table 13} 79k} AE 2] 51514 E41.2 20201 7€ 204 A2 H =2 372] -87]o A EH O ZHE] 30 cm o7k~
AE NRE A5 F 522083 B354 (RDA, 2002)f] w2t 24153t (Table 2).
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Table 1. Chemical property of underground water used for irrigation or fertilization in the experiment. Water sample
was collected in February, 2013.

EC  NOsN NHN P K Ca Mg Na cl SO,  HCO;
(dsm") (mgL™")
7.4 0.19 121 048 006 311 218 436 142 245 817 478

pH

Table 2. Effect of fertilization treatment for 8 years on chemical properties of mixtures of peatmoss and perlite within
container on July 20 in 2020, where ‘Duke’ blueberries were planted.

. pH EC T-N Avail. P,0s Ex. cation (cmol.kg™)
Fertilized 1 o -1
(1:5) (dSm™) (%) (mgkg™) K Ca Mg
Yes 426+0.03 029+0.03 1.10+£0.06 44.55+037 0.19+0.02 6.12+1.05 1.11+£0.19
No 437+0.03 0.07+0.00 0.89+0.04  6.88+0.05 0.06+0.01 088+0.02 0.48+0.01
ns * * okk * *k *

Data represent the means of 5 replications with SE.
NS.* "% "*Nonsignificant or significant at p < 0.05, 0.01, or 0.001, respectively.

2020 10 8ol HPH= 454 75 255l U, A%, 29 VJ 2 7H, 754, Hew 22ehl o
80°CollA] 48AIZF AXAIX] & FoE HAEF-S S70ISlth A4 7918 Hxd A E 5 IFE F2H9= Aot
40 mesh ] FASH =S 4] & A4 (N), SAF (P205), ZF (Ko0), 24 (Ca0), PFIHIE (MgO) 5 771/ 24
Ag51T) A A= KjeldahlHofl m2h 2 AE47] (Foss, Kjeltec auto 1035, UK) =, Q14E2 Lancaster © 2 H]AA|
(UV-1650PC, Shimadzu Co., Kyoto, Japan)= 2451911, ZHg, ZHa, O 1Ula-2 Inductively Coupled Plasma
Spectrometer (ICP, Analyst 300, Perkin-Elmer, Norwalk, USA)S ©]-85}] Lee and Ha (2011)2] HI'H 0 2 =45}
At T A= 4240 F714720] F B woto] B9 7 R T & S Aoekairh

AlH] ol e B 2R, 4| T 9 i ot Hl o] 916to] R A= 17 (1386 4.1.0) 5 ©]-8-5}
o1 1% H 5% Fror=EolA T-testE =BTt

Results

Table 2+=2013d AJH]A2] - 71d0] 2t 20204 70l AFTHAE ] ol EA-S Lehd
2 Zol7h gl o AH|7E FAJHIALE L EC 4.19), & 4 1.24], fa14k 6.58] 2 “@*30301%—%% 23-
70812 2] 0 2 271519t 20201 109 8ol 5ot EF 2] LFFo] BOjH AES
AEF2 A7 FAMITETE LT - 2,08 Z=H], FAA 72182 Alzof Bajol Aut Lheyt o m BajolA] 71
T ZpolE Bt} 77 T A=F2 AR 58] 2 ZIoh U B9 = 24 dA, U, 2, A
O Fie = AlHFOA =2 Aol ot folid2 FoH = B/l whet th=A] YePgth (Table 3).

Fod 7t 571/ d50] Fge Hieloll A 7P Eqkom, A7t RE F9o|A FAM|THT 22 Z4Fo]{lar
71 Zpoli= Bejollx] 7Fd ZiTt (Table 4). AHIH-9] A} ﬂ*&% Feg2 ol FARIFE T Z12E 1.2, 1.34] =8t
ot RigjolA =271 2.2, 2.6H12] 2to|7F QISIT. Be] O] ZHg, Zw, nllulE fFg-E AJH|7HFAH| R T 2, 3H]
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Fig. 1. Dry weight in different parts of 8-year-old blueberry bush on October 8, 2020 as affected by fertilization treat-
ment for 8 years. Vertical bars represent the means of 4 replications with SE. ™ “"Nonsignificant or significant at p<
0.05 or 0.01, respectively.

Table 3. Effect of fertilization treatment for 8 years on inorganic nutrient concentration of different parts of 8-year-old
blueberry bush on October 8, 2020.

Inorganic nutrient concentration (% DW)

Bush part  Fertilized

N P,0s KO Ca0O MgO
Yes 1.89 +£0.07 0.13+£0.01 0.74 £0.01 0.79 £ 0.04 0.31+0.02
Leaf No 1.74 £0.04 0.11+0.01 0.52+0.01 0.75 +0.05 0.31+0.03
ns ns * ns ns
Yes 0.88 +£0.02 0.15+0.01 0.73 £0.03 0.69+0.18 0.11+0.01
Shoot No 0.78 £ 0.06 0.14+0.02 0.73 £0.04 0.64 +0.09 0.10+0.01
ns ns ns ns ns
Yes 0.74 £0.02 0.18+£0.01 0.56 £ 0.06 0.69 £ 0.03 0.10£0.01
Old branch No 0.47 +£0.03 0.15+£0.02 0.47 £0.02 0.45+0.01 0.07£0.01
skesk ns ns sksk *
Yes 0.53 +0.01 0.16 £ 0.01 0.42 +0.02 0.36 +0.02 0.08+£0.01
Cane No 0.36 +0.03 0.15+0.01 0.35+0.01 0.27 £0.02 0.06 £ 0.01
* ns ns * ns
Yes 2.19+0.06 0.67 £0.05 0.70 +0.01 0.94 +0.07 0.37+0.01
Root No 2.02 £0.05 0.51 £0.01 0.64 £ 0.04 0.83 £0.07 0.33+£0.02
ns * ns ns ns

Data represent the means of 4 replications with SE.
NS-*-"Nonsignificant or significant at p < 0.05 or 0.01, respectively.
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Table 4. Effect of fertilization treatment for 8 years on dry weight and inorganic nutrient content of different parts of a
8-year-old blueberry bush.

Inorganic nutrient content (g/bush)

Bush part  Fertilized

N P,0s K,O CaO MgO
Yes 11.77+£0.97 0.84 +0.05 4.57+0.20 4.90 +0.04 1.92 +£0.08
Leaf No 9.79 £ 0.68 0.64 £ 0.04 2.97+0.29 4.21+0.33 1.73£0.05
ns * * ns ns
Yes 4.85+0.33 0.80 £+ 0.06 4.03+0.21 3.87+1.24 0.61 £0.07
Shoot No 2.31+0.26 0.44+0.11 2.19+0.33 1.87+£0.34 0.30+0.0.7
sk Kk sk ns *
Yes 3.55+0.34 0.84 +0.09 2.78 £0.51 3.37+0.55 0.47 +0.08
Old branch No 1.65+0.05 0.54 +0.05 1.67 +£0.19 1.59+0.13 0.25+0.04
sk * ns * ns
Yes 7.98 £0.49 2.45+0.12 6.38 £0.68 5.45+0.30 1.15+£0.06
Cane No 5.07+0.49 2.08+£0.18 4.91+0.14 3.73+£0.32 0.84 £0.06
Kk * ns * *
Yes 54.74 £2.62 16.84 +£1.95 17.58 £0.93 23.54+£2.32 9.39+0.84
Root No 25.02+5.21 6.44 +1.51 7.79+1.30 10.25+2.31 4.07+0.75
sk % sk sk *
Yes 82.90 +3.62 21.77+2.01 35.33+2.00 41.12+1.67 13.54+£0.94
Total No 43.84+5.96 10.14 +1.83 19.53 £ 1.33 21.65 +2.53 7.20+£0.87
sk ek % sk *

Data represent the means of 4 replications with SE.
NS-*-"Nonsignificant or significant at p < 0.05 or 0.01, respectively.

Discussion

AH] f7o] g AEF 2tol7h Bejo|A 7 & 2102 Kol Rr|oREo] FZo] Bejo] Aol 71 & 97
20 = QIQlTh 11 Q1o 2 AL B |ofE Bo] MRS TAA1A (Boussadia et al., 2010)
AirFo] HolRE Aolet. Tgh FAH| Ao v 2yt A& gleo B2 ok 52}/\}30] Sk
(sink activity)©] 7P & T 412 0 & FEEAL, 879 EAdo] iAo W 71l o= 3w
2 217] W& (Inglese et al., 2002; Choi and Kang, 2007) 2.2 THe o) of2 T} B 314 T2 o]
22 BE|9] HEFo] AAL (Fig. 1) 9] S £7] Ul (Table 3) 02 B2]|0] o 2 7|HomA AT
(Loescher et al., 1990)°] S & = Qlth. AJH] 7o b Be] o] Qi o 2tol= ol 5ol &FH 2] 9] 271 A=
T P & A (Loescher et al., 1990) 22 ST},
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Conclusions

2 A7 5ol AH] 7 I AT A B9 APl nIA g melolx] 1 Feekela, RAN
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