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This study was conducted to compare the plant growth and fruit quality of blueberries grown in different soil
textures of Korea, in order to utilize the results for stable production and soil improvement. Rabbiteye
bluebenry cultivars ‘Tifblue’ and ‘Baldwin’ were planted and grown for three years from 2013 in wagner pot
(12000 a'l) in a greenhouse of Namhae Sub-station, Institute of Horticultural and Herbal Science. The plants
were grown in four soil textures, sand, sandy loam, loam and silt loam, and nutrient uptake and growth
characteristics of plants were investigated. Leaf nitrogen and phosphorus contents of two cultivars grown in
different soil textures ranged between 8.6 to 10.5 g kg‘l, which was lower than appropriate level for rabbiteye
blueberry. However, the contents of potassium, calcium and magnesium in leaves were appropriate levels as
2.29~3.62 g kg'l, 4.46~5.46 g kg'1 and 1.45~2.12 g kg'l, respectively. Nitrogen and phosphate contents in
leaves were higher in the two cultivars grown in silt loam soil. There was no significant difference in plant
volume and root dry weight among four soil textures in two cultivars. However, dry weight of leaves and
branches were highest in loam soil. Fruit production was highest in loam and silt loam soil in two cultivars,
showing negative correlation with the amount of sand in soil. However, sugar and acidity showed no
correlation with sand content in soil. These results show the limit to the blueberry growth in soil that has no
nutrient holding capacity; however, most of Korean soils that have good nutrient holding capacity can produce
competitive fruits if the drainage is improved.
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Effect of soil texture on the fruit properties and yields of rabbiteye bluebernry cultivars.

Soil texture Fruit weight Soluble solids Titratable acidity Yield

g berry’ °Bx % g bush

‘Baldwin’ Silt loam 1.75™ 15.5° 0.47° 1,901°
Loam 1.96 14.9% 0.67" 1,691°

Sandy loam 1.88 15.8° 0.65" 958"

Sand 2.18 12.4° 0.65" 947°

“Tifblue’ Silt loam 131° 14.5™ 0.63 1,066
Loam 1.18° 14.9 0.73° 1,058"

Sandy loam 1.36° 172 0.67° 607

Sand 1.93" 159 0.71% 246"

"Mean separation within columns by Duncan’s multiple range test at p=0.05.
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Introduction

S22l 3A EXS (Vaccinium corymbosum L)}
U238 (Vaccinium corymbosum hybrid)slo]R4] 12|31
giuloto] EFH|E] (Vaccinium ashei Reade)Z -EH Tt
(Spiers et al., 1985), o5 EFH2l= Fejdo] gla 24
o] ol e olgelo] Ul Akaolei slE 54
o= & Zpo|7} git} (Abbott and Gough, 1987; Coville,
1910; Gough, 1994; Jaco bs et al., 1982; Korcak, 1989).
ol 542 EFH|E|9] AMPA|7E, A a5 M
B, GO kvt AL 713 A mgho] & o] F
ojX= Tt oEEA Y] TRt o o HSE=AIE F
A3l Ft} (Brown and Draper, 1980; Cain and Eck,
1966; Haynes and Swift, 1985; Holmes, 1960), A=t ©]<}
B AYE AT AT AsksAlA shao] A
wefgapol B mope] AASHES Ak 9lct (Coville,
1910; Haynes and Swift, 1985; Kim et al,, 2010; Korcak,
1989).

T, ) 5AA B EE AL AUE, FE 1
2L vAFESETL BSSE HlER AA| B9 90%E A
3lal 9l (Kang et al,, 2012, 2014; Kim and Jo, 1998;
Kim et al., 2003), °o|& EAL HESGEFo| oF 20~30%°]
Sk H|Sgh b, Weet wjake) kiRt Aok mafidher
O] S7t= HEdt v 9 5] S AlwstAINl ARt
vlxjel] Hla sHHo] Mol o i FHol AEHoln,
Wbl ol nlAle] gEEke Ao w ) Ba
A= @1e 73 Qo) (Billings, 1987; Davidson and
Lefebvre, 1993; Sands and Bowen, 1978, Sands et al.,
1979; Theodorou et al., 1991; Yapa et al,, 1988)., EA2]
TH S YA FAAHEL 771EY R713} (Hassink et
al,, 1993), Y= (Mamedov et al,, 2007; Tisdall and
Oades, 1982), H|AE THFx2] tjokA (Bach et al.,
2010; Chau et al,, 2011) 5 EoF E2]&], AJESHA oA A

Table 1. Physicochemical properties of soil used in experiment.
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wEp & Ats Ul 8 B4 whE EFHE e 4
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Materials and Methods

MEAH U 2 aTs TRt delE
s AVdeR-2olA] 20125 3dXE 2134 "Tifblue ©F
‘Baldwin’ #j5loto] E2H|2]E 1 2000 a 'wagner pot (0,05
m’)of| AJ2Jste] =3FALt, Addol AMEH B TR
Sand, Sandy loam, Loam “12]1 Silt loam 4£5F9] EAS
o]-8-3}%tt (Table 1).

7} AP EZES] M= vARE -S| A5t
= AHIEEE BFEe R fot (Fa)-2H (I4Ah-—Hkde
Zra)) S 747} 66,7 g—82 g—31 g m “year ' (14 g plant™ )
|83t om, Aot Zhel= 714] 60%, S| 40%= 23t
sto] AJH]SFQAL, 14K A 18] 81¢ltt (Hanson and

Hancock, 1996).

—~

>~

AQHste] = AAL KjeldahlH 02, Q1ARS Vanadatet]©O
2, IE 5 71382 5488 ICPE 249319t} (RDA,

2000), HHO| Y= 2HGEAR, AR 01N NaOH

Treatment pH EC OM Av.P,0:s Exch.Cation (cmol. kg'l) NH4-N NOs-N
(1:5) dS m’ g kg' mg kg’ K Ca Mg mg kg’ mg kg’
Sand
(f(;looof 646£0.06 02440.03 71105 3004422  ND*  1.64£0.10 021£0.00 247415 18.0+3.68
I
(S;:Clyo 6(;am 6.6240.04 022£0.01  8.0+1.11 1823079  ND 1574049 475£0.11 1824426 32.142.25
30-
L
(4‘;““;7 ) 716:0.04 091:0.02 35.7£0.78 44023275 0.88:0.04 0.85:0.65 2.14+0.08 2524642  54.0+4.76
Silt loam
535314 6.574028 0.72£0.05 28.742.19 2436344 0.15:0.03 6.73:031 1.18£0.05 20242.67 23.6:4.90
53-

f(Sand,%-Silt,%-Clay,%)
*Not detected
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sggoR AR B pH, 718U, AvRO,
NON, NH,-N 223 A8 Jole 5 $EUH &
JESHAY] Ftol, pHE AAHTE, FEANS

Lancaster®, G753 Tyuring], NO;—N2} NH,—N+=
Kjeldahl¥, ¢Fo]22 ICPE o]&sto] B3It EFe]

AAFELS 5% sodium hexametaphosphate@® HARS

UsDARM o] ©ls}o] BEaloith (Day, 1965),

SARN B Ugel Al dHey sses
ool om, A Holel SARA 7144l SAS
9.2, Enterprise 4.3 (SAS Institute, Inc., Cary, N.C., USA)
o olfelel B, W] CEARNIR (P0.05)F
A

A,

B2 Table 29} g}, EAJH
gigloto] EFH|2| o] 324
, e A e
(Hancock and Reta—
, 2012), ‘Baldwin'#59] BAY A% A4t A4ES
717} AP YRS AR A ke, QAR T
FEQF FEo|A =outt, vh gt viadle SR
Ztolg YeRHA] okttt Tifblue’ #52] A5 A
A4t 12 al RS nAESEA Eeken, ui
Ve FEelA Tbg etk EFY FREY

< AR A SRS} FEAA =2

Hulg zjo7h Fiks Feltk

males

>
-
L
O
T

~

S Kol BY
= th(Silver et al.

AR} vlmsio] HAEIA Aok Qo] e
T o=ako chall (Shi et al., 2009), GE (Zhao et al., 2015)
EulE (Oyinlola and Jinadu, 2012)9|A %= G-A}3}
EFHE] 2 AP RSN =& kel lnt
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(Korcak, 1986a,b; Korcak et al,, 1982). W& X3t
g 2HEol daolgE f71Ee #7718t 3 (Janssen,
1996; Mengel, 1996)3} ¢txu]o}o] ZALSIRRE- (Hart et
al., 1994)0] 257] wjZof] ESrdE o] id e
2 52 HAEY] AHEESGET FE5itt (Bittar et al.,
2013). Wk SR H|E] 5310 Xjol= EAJTE Huelg Hot
= F5719 ©@712 Bejddo] thE WA Ajo|= Hojw
(Kooistra et al,, 1992; Lee et al., 2006; Veen et al,,
1992), AHES} AFEOIA =2 kS UEhd 95 vk
& TS B9 SAET= Z4E Tl 93 w2 A
o7 HLECh (Christenson et al,, 1973; Leggett and
Gilbert, 1969).

B0 ug F F50 S Table 33} itk A4 3
|zt & F59 aeb A ZF7F 104~135 emit
0.75~1.24 m’e] WG o, a1l BAHOR Hojxp}

S =
H B B AESS F 55 25
EFA] oFqket, RHH ‘Baldwin' #-5-9]
153gS el FE7L 7P o, uAEYES AR
1AL ARFE o]k, Tifblue' F& AA] R4 7H
2 TS UEaL, AFROIA 7MY Wit o s
Al BE E7] AR Bt Ao R, FEA
‘Baldwin' Z=£3} ‘Tifblue’ Z&£o0] Z¥z} 60.7 g bush I}
93.3 g bush O 2 7P &bt} AA AEAQ & HEF
A T FF BT GEANA M F2 AeS vERth

Erb and Draper (1993)= 1A HE Hfgt=Fo] 95%2]
AR} 59791 AP A SR A ARE A} AFEOA H %2
e ol BEug Huke vigdo] B w2 A% SHa
1oz AN ol AHES] fY]Ege] ATiE e
B Fof HE53 Hujgs HE3U] gieo s wekE
Table 304 LRt ALES] AAtsiets, EFu2]o] W
Faol Antshe ARdolx|ut, HH|Ho| ShHE ]

Lo vl e Aol TS ZRethe ZlE HolRm 9)

fo

&O

Table 2. Effect of soil texture on the content of nutrients in leaves of rabbiteye bluebeny cultivars.

T-N P K Ca Mg
Cultivars soil texture 1
g kg
‘Baldwin’ Silt loam 10.5"" 0.74" 3.07™ 520" 1.76™
Loam 9.3%® 0.68" 337" 5.46 1.94
Sandy loam 8.6" 0.52° 2.83¢ 5.18 2.12
Sand 9.3% 0.58" 3.62" 535 2.08
“Tifblue’ Silt loam 10.5° 0.75" 3.04° 5.28™ 1.94°
Loam 9.0° 0.57" 237" 4.65 1.45°
Sandy loam 8.7° 0.44" 2.83% 446 1.92°
Sand 8.6° 045" 2.29° 5.19 1.87°

"Mean separation within columns by Duncan’s multiple range test at p=0.05.
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Table 3. Effect of soil texture on the growth properties of rabbiteye bluebeny cultivars.

Plant height = Plant volume

Soil texture

Dry Weight (g/bush)

(cm) (m’) Stem Root Leaf Total

‘Baldwin’  Silt loam 135" 1.24™ 128" 23.8" 47.0° 199®
Loam 122 1.10 153 19.8 60.7" 234°

Sandy loam 118 0.75 97° 19.0 46.8" 163

Sand 116 1.17 101° 18.5 58.7° 179°

“Tifblue’ Silt loam 133™ 1.18™ 123° 14.0" 68.2° 205°
Loam 127 1.73 195" 26.3 93.3° 315°

Sandy loam 121 0.89 100° 29.5 482° 178°

Sand 104 1.47 93° 27.0 66.0° 186°

"Mean separation within columns by Duncan’s multiple range test at p=0.05.

Table 4. Effect of soil texture on the fruit properties and yields of rabbiteye bluebeny cultivars.

Soil texture Fruit weight Soluble solids Titratable acidity Yield

g berry” °Bx % g bush™

‘Baldwin’ Silt loam 1.75™ 15.5" 0.47° 1,901°
Loam 1.96 14.9® 0.67" 1,691°

Sandy loam 1.88 15.8° 0.65" 958"

Sand 2.18 12.4° 0.65" 947°

“Tifblue’ Silt loam 131° 14.5™ 0.63" 1,066°
Loam 1.18° 14.9 0.73 1,058

Sandy loam 1.36° 17.2 0.67" 607"

Sand 1.93° 159 0.71% 246®

"Mean separation within columns by Duncan’s multiple range test at p=0.05.

t} (Coville, 1910; Korcak, 1989; Hanson and Hancock,
1996; Haynes and Swift, 1985)

B w2 F5E HHEES 2ARE A Table 4
9} 2t} “Baldwin' E%] A A o0 Sl Aol
£ oA ASkth. Tifblue’ FE9] 52 AHEOIA] 1.93 g
berry 'O 71 w9k, AlFESL nlAbAE e o

o voiTh vhe Sk TET} vkt ALECA 7}
A W9kt ‘Baldwin'®] EAE $E n|AbIopEe} o
of| Al 27t 1,901 g} 1,691 g &= O™, AHEQ} AR
=900 grEo 7 Atrog "POPE} ‘Tifblue’ EZo| A=
BAH 0 folAe QAT 2 4TS et Sal
ool F/HEE rapo) sl 5
onl, el A e vl
4 A% ¢le}, ‘Baldwin’ #%-0] 2Hd Gl AR
¢} /\].01:57]. 16°Brix 507 ALEQ} oFE WL} =9FoL)
Tifblue” #E20] B FAA fFolabt §igiet. EA4H
R 7 BE WRHEGENA TP Bkl
Tifblue’ HFE- FEOA 7P =30t

S5l 194 7ol Eieo] A=) wfiZel A
T AdEe A &, 7T 9 ddof ke e

T} (Gough et al,, 1978), whehA] AHEQ} AJFE O] LrO A3

=

oft

2 Ao R we Halgo] o3t
|2t T} (Table 3).
FH 2] ARG Sedog 7] W iAol 7
Fagt AR adlom dHA 7] wiwol Hefgtol
=2 BopslEe A Qlrt (Coville, 1910; Gough,
1994), AHES] w2 F71/d2 HeFst B¥u|Hof 23] Table 3
3} 49} o] W2 AREAE s, g B2 A
e A 771 Z00S Fab wu)e 9o} Besld,
e} Rl B8 AIEGE e AolA] o
eI, W 2 LA 71 B )
Eo| tjeF = AIEE kR3] uf ofH e} (Gonealves
et al, 1994; Slngh and Gupta, 1977), o|e} e | EQF
ST 2 vl 0E Seike 7IEESY MR
e 7150 YR o&Estes o= A0S 7t
Akt

SHH EnA] o AR sshe vl= 8ty
O] ARl A @42 0] BEALS AYESLL YR T8
EAog Y EAT zol7F ¢t (Kim and Jo, 1998;
Kim et al,, 2003; Retamales and Hancock, 2012), WhHH,
o[EX 0] B} f71E FEF2 oF 30~130 g kg ‘SO
(Retamales and Hancock, 2012), =] 74X B4 $7|&

e LN

e

m{m 1)
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32l 24 g kg WOk ATfF O R Eo f2Zo|r} (Kang et
al., 2012, 2014).
ool i FISEH, 2 K]

gg 21 A
e Hrh B EAS SN AT EFAYE
[e]

Conclusion

& A A Felloll AR Sl S2ek ol
24 Aol SaEtdnt AlFES Tifblue' 9}
Baldwin' #f¥lo}o] E2d]2]S wagner pot (0,05 m®)o] A
Aste] 2013135 31t Rkt Aldol AR B
o] FEL AV, AJFE, R 183 uAEYE 4550]

g

o, FREFFI YSELS 2ARR, BAY F EF
2k0 8.6~10.5 g kg 9IS 2o

o) 4% Aol I
Hloto] BRujele] A SERc Wetolh, AEY Ua
T1E)an updle TR 247} 2.29~3.62 g kg |, 4.46~5.46
g kg 183 1.45~2,12 g kg O] WS AH ol =3
=3 A% ek QAR & S5 W vPRRYE
oA STk B ST W) ARG F EE w
= BT S} 912

oA 71 ot TS F EF BE ofEe} u)i)

ox,

g Zﬂe T
3 glon], WjE wajEo] shuE Ff Fa B v
2710] ot o 2 ML 88 448 g 3t
AATo] THshehe RS el ot
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