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ABSTRACT

This study was carried out to develope the techniques of hydroponics in summer
cultivation using the ever-bearing strawberry for export to Japan in highland of Gangwon
Province. New nutrient composition was NOs-N 5.2, NHy-N 0.2, POs-P 1.5, K 2.0, Ca 3.8,
Mg 1.0, SOs&S 0.5me/L made a proposal for summer cultivation of ever-bearing
strawberry, used with nutrient and water absorption ratio by Yamazaki's method during
the early and latter stage of growth. Potassium concentration of new nutrient composition
was low as it was cultivated on the cocopeat substrate and was tested on greenhouse of
ever-bearing strawberry in Cheorwon County, Gangwon Province for 2012. It showed
similar effect on growth and yield of ever-bearing strawberry in summer against PBG
nutrient composition. Flow of underground water through root zone on the high bed
hydroponics of ever-bearing strawberry in summer was good to enhance fruiting. It
showed that the cooling effects were 3.5~3.6C on the average temperature and 4.2~4.3C
on the maximum temperature and showed that commercial yield increased as 32% and
increased in profits as 1,410thousand won/10a. And ventilation system with duct under
high bed hydroponics of ever-bearing strawberry in summer also was good to enhance
fruiting. It showed that the lowering effects were 6.4C and 41.7% respectively on the
maximum temperature and humidity and showed that the growth and fruit quality of
ever-bearing strawberry was good and yield increased as 7%. Support fixture for leaves
and fruit cluster was developed to promote coloring ever-bearing strawberry in summer
and was light because it was made by plastics to use easily for farmers of ever-bearing
strawberry at any high bed hydroponic system. Effects of Mulching materials
improvement with aluminium adhesion film was good on coloration of ever-bearing

strawberry but that film was not durable as it was damaged easily while at work.
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Zgwa 05 a 240 y 409 001 145 208 422 117 057
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1.0 a 240 y 644 006 252 333 517 159 084
w 186 yl 672 000 250 360 532 163 1.07
a/w 129 nw 64 01 25 33 51 16 08
15 a 240 y 998 012 419 521 656 219 126
w 191 yl 1121 000 446 573 692 237 148
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AEAN7] F 3 Hels ww @ (meq'L)
(d S/m) NOs;N NHs-N POsP K Ca Mg  SOsS
A 7 =g 0.5 5.0 0.0 1.8 24 4.7 1.3 0.5
1.0 6.4 0.1 25 3.3 5.1 1.6 0.8
15 9.7 0.1 4.1 5.1 6.5 2.1 1.2
=Ry 7.0 0.1 2.8 3.6 5.4 1.7 0.8
AR 0.5 6.8 0.0 2.0 2.5 5.0 1.4 0.4
1.0 6.6 0.1 2.6 3.3 5.2 1.6 0.8
15 9.8 0.1 41 5.1 6.5 2.2 1.2
At 7.7 0.1 2.9 3.6 5.5 1.7 0.8
33t 736 008 286 361 548 171 0.83
F 71 EZgda 05 6.6 0.0 2.8 2.3 6.2 1.2 0.7
1.0 6.8 0.1 1.3 2.0 6.5 1.6 0.8
1.5 10.9 0.3 35 3.1 8.5 1.5 0.8
it 8.1 0.1 2.5 25 7.0 14 0.7
AF 2 0.5 6.5 0.0 2.8 2.3 6.0 1.2 0.7
1.0 6.7 0.1 1.3 2.0 6.4 1.6 0.8
15 11.1 0.3 35 3.1 8.6 15 0.8
3t 8.1 0.2 25 2.5 7.0 1.4 0.7
3t 810 015 252 246  7.02 143 0.75
201089 %= Z&9a 05 2.6 0.6 14 13 3.1 0.7 0.3
AP 1.0 9.1 0.6 23 5.5 5.4 1.8 0.9
n/wak 1.5 19 14 3.1 5 11.2 3 1.7
3 1023 087 227 393 657 183 0.97
3 857 036 255 333 636  1.66 0.85
FE 10, &R FFEAC e 29 AA FAxgH (me/L)
T ' NOs;-N  NHs;N PO4-P K Ca Mg SO+S
n/wak 8.57 0.36 2.55 3.33 6.36 1.66 0.85
g 2HA) 5.2 0.2 2.0 3.8 1.0 0.5
7] Z(B) 11.5 1.0 5.5 6.5 25 3.0
2} (A-B) 6.3 0.8 15 35 2.7 15 25
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R 1. AMZE T8 AL AFE7] vl Fd ] vgddd e =4 (me/L)

T ¥ NO>N NH&N  POsP K Ca Mg SO+S
AFFE(A) 5.2 0.2 1.5 2.0 3.8 1.0 0.5
A (B) 5.5 0.5 15 20 35 1.0 1.0
Ca(NOs),-4H,0O 3.5 3.5
NH,H,PO, 0.5 15
KNO; 2.0 2.0
MgSO,-7H,O 1.0 1.0
2} (B-A) 0.3 0.3 0.0 0.0 0.3 0.0 0.5

FFEE R A A28%% 100+]

T mel)  mmoyr) T g ag®)
Ca(NOs),-4HO 3.8 1.90 236 448.4 44 8
NH4H,PO4 1.5 0.50 115 57.5 5.8
KNO; 2.0 2.00 101.1 202.2 20.2
MgSO4-7HO 1.0 0.50 246 123.0 12.3
0114 AT 24T AAA ABB7] A8 WA B} AFA BAE o9 gAE 2
A7 P 2227 Aol A)E StolME FAA A2He UDRE PBG o
A3} vaste] AZANEL FPFG Behga FEL 20119 AA FEate] o] g3y
AzE EEe BN AW £UT BB ol§akel 39 15U A TH 2074 3wEo R
4439 44 A © a4 E 133 2o
¥ 13 44 @ Bad
R aan | AR FEE)
F 3 %(HH)T (ﬁcmj‘} Cﬁ(cj cﬁ(ﬁf 4 3 gAF ARF AAFT AE
(mm)  (g) (®) () ()
Zgy 5.1 3.0 2.6 2.8 9.8 2.3 0.7 7.7 1.8
A & ) 7.6 8.8 8.1 125 14.3 24.8 4.7 8.3 1.8

7t 4wt FFE9A, Jun et al(2011)9] Hare}
dS/m FF o2 #H2ste] 7]F PBG FAa At =4
5
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UERTHE 17). ol4e] ATelA A7 2AE wge AR FEIM A% ¥ 9
B BT ANl TS Ao ARAT olFAE AAY A58 FE
of tg AFol A%H o FaAEolor & Basgel gtk

= = = "o
FIgF FEHF 7 3= _ &
x = 1l ok o T o T -3 = 718 %) 2= T
MR ) @M m) mm) T (g100)
71&
somsn  (PBG) 96 12.8 32.7 31.6 1.04 1,242.0
Rt 9.8 12.8 32.7 32.0 1.02 1,289.3
71E
4% e (PBG) 9.7 12.0 313 32.3 0.97 1,286.8
277 10.0 12.0 31.2 32.0 0.98 1,315.6
17 g 7Y B2 FR
Az 3= e
z = Hll oo © © — ALY
=3 () H J:—H (kg/C]If) (°Bx) (%) ° U ]
71&
N (PEG) 8.0 6.47 0.99 6.54
Al 8.2 6.42 1.04 6.17
71&
R (PEG) 7.1 6.65 0.96 6.93
A 5F 6.8 6.74 0.87 7.75
AN 2) 8 127 FHFA 7|

o o

~36C, 19 Hi 42~43TCY
& 287 Aol Ao At
copE QEADS 3a AL T He 707} Sste

B3390, Won et al(2003)& &7 ©d =3 A ul A
E7F 3L 42°C 74A ol duke] A3 o] FFETaL y_ﬂ—a}gau}_

O

¥ 18. F4 A HAA
- 4+ 94 F @ =  gwxz AR AR AR
e (=) (cm) (cm) (m) FZmm) BAFE BAZ(g)
AFEH| 4.5 6.8 6.2 20.8 8.8 8.8 49
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¥ 19. Asts 7 Y7L F ZALE 5411 6. 1 ~ '11. 9.27)
9 7 A g ZAYL exAR
g HAx FHAA B Hx FHA ¥ FHx  HA
6 209 235 190 199 229 175 1.0 0.6 14
7 256 273 244 21 231 212 35 42 32
8 252 270 235 215 228 205 3.6 43 3.0
9 195 226 169 193 219 173 0.2 0.8 0.4

% Ay Aske 87 (10001600, A7 28], 208/ 3))

30 7 —=2 K 3 50 —2 A 2
45 - — a3 45 - — 3
~ 40 - 7l2x . 40 - 7| e=
'8 35 - ".L_). 35
OL:IJ 30 - Oul-ﬂ 30

25 - — 25 ____ /— T~ =
20 ‘"\-"‘L‘-/ \/ N 0 TN

15 - 15
0+ 10 +————+" """ T T

0:00 6:00 12:0018:00 0:00 6:00 12:0018:00 0:00 0:00 6:00 12:0018:00 0:00 6:00 12:0018:00 0:00
6 5 6E6Y 8Es5Y 82 ed

458M 2 F7tete A¢S HYoy o 7
gl 11470/ vld) 15.070/F2 718193 o5 238 AAE A5t dFA

o) ZHY 25 P e GO

o
fu
of\
R
2&
3R
2
=3
S
~ r

E 20, Ass BFA) HE AKEA
=3 @+ 94 9% @37 g%+ our =@y
(m) ()  (m)  (m)  (m)  (WF)  CNF) AR mm)
A 39.5 45.8 9.5 8.4 27.3 15.0 4.8 16.0

J 37.6 42.8 9.5 8.9 29.1 114 3.6 14.4

Hd B e 542 Ak ARAGE 9 3 R AHRE NHeE Hae B Het
Z7V8Ed(RF 21) T %o 1,587kg/10as F-A 2] 1,195kg/10a BT+ FFAF7} 32%
FHL 10aTF 820kgl 2 F71eRa BN AEEE HF 1.5% 5718 &
F22). HH FE H FF Fd 5S4 AN F 8EH} 10894 2 &
3
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¥ 21 Aty FFAY wE FAEA(11. 6. 2 ~ '11.10.18)

A 4 3 (A /5F) BT HF(g) =
Al AEFH  HAEH A Kin AEF  wRER  (Brix)

<Aag 30.3 12.1 18.2 8.44 10.8 8.1 12.8

7 g 26.4 10.2 16.2 7.60 10.0 6.8 12.7

¥® 22, ASHg BFAY W FFEA(11. 6. 2 ~ '11.10.18)

. T BET FEE oy
A
A (kg/10a) (kg/10a) (%) AT
+AYY 1,537 820 53.3 132
A4 g 1,195 619 51.8 100
1000 Nijog mgg mgy m7E WNeg
T 800
o
g 600
o
4 400
4o
T
0 T 1
£ 2

¥ 23. AAA 24

£2437 24 (A)

°|9F 84(B)

o S7t== HlE

- P RS : 1,00049/109=100

- A71eF - 500/
- Al(A) : 60099

o Z7HE = o]d
- 557 201kgx10,0009 = 2,010

- A(B) : 20108

0 FEFY(B-A) = 141089
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Y 6. L7)(12. 8. 4~5) YEBE A &% Wi

¥ 05 EBE Aol ASEA

SEs AAn Ao

_ A< 3z et ] T
gaaz B F 9 F 9 F GV 7 ns a5z gnz asz
@) (em) (m) (em)

(mm) (8) (8) (8) (8)
2 3 g 33.2 11.3 14.0 12.2 61.6 73.0 12.2 87.3 13.3
BErs 31.3 11.8 14.6 11.6 58.8 65.8 11.7 86.6 12.7
SGE&=Z 30.8 11.6 14.4 12.7 577 68.1 11.7 85.8 12.6
3 = 7] 349 11.2 13.8 12.7 60.8 70.3 12.0 86.8 12.8

: Z 5cm

L Z 30em B FS

-3 F 7] =7] 25%25cm, AW E

3
PR=]

E 26 WREE AE A4 L 5P 54

712 A% 135 10cm, 35HP FZeEAF A4, 83)(15%)/19(09~1641)
90cm, 350W &3 7] A4, 83](15%)/19(09~1641)
3 30emol] 2m 7HA A=), 83)(15%) /1 (09~162))

WRgE —’F%ii? HagF 73 = 78 2] % T
A/F) (g/71) (mm) (mm) (kg/10a)
T A g 10.2 12.0 31.2 31.9 0.98 1,326.1
BEFas 10.2 12.1 31.3 31.9 0.98 1,345.6
GESE 10.4 12.4 31.4 32.2 0.98 1,412.2
3 Z 7 10.3 12.3 31.3 321 0.98 1,385.7
27 U E3E A 3 £
- BAE 3x M=
733 (ke/arr) °Bx) (%) gAY
T A F 6.8 6.76 0.85 7.95
i a 6.8 6.78 0.82 8.27
JEELF 6.5 6.95 0.72 9.65
3 Z 7] 6.6 6.84 0.78 8.77
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