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ABSTRACT

This study was carried out to develope the techniques of hydroponics in summer
cultivation using the everbearing strawberry for export to Japan in highland of Gangwon
Province for 3 years. The results were as follows. Coconut-peat was selected as proper
medium because the price was cheaper than peatmoss for the elevated production
system in summer cultivation of everbearing strawberry. Use of mixing single fertilizers
for soilless culture was much cheaper than use of compound fertilizers, so it was useful
for reduction of production cost. And new nutrient composition was made a proposal
for summer cultivation of everbearing strawberry, used with nutrient and water

absorption ratio by Yamazaki’s method.
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A 7 x% ihes = HHE ooF 85I E

(cm) (cm) (cm) (cm) (1) (mm)

o 3 32.5 12.2 18.7 20.0 4.8 24.2

g A 34.2 10.9 175 23.2 5.2 28.0

I E 274 93 15.3 16.2 4.0 23.2
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£ 12, vHFol E ASEA

HEZES 2% % 4= A F =35 Z@RFA
° (cm) (cm) (cm) (cm) N (mm)
L 325 122 18.7 20.0 48 24.2
2 A 34.8 12.4 19.2 224 47 25.0
£ 13. v Fol| E FFEA
= R % T o e
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ol o]yt Wgo] F3lE Flolal T3 wjAL wjA TS Fote mEHER AAZE gf
o] a4E Aihe ARG ARG ES Aibe FAAe dEYoly AAe] H
£0] 55352 Habe AL wis] gruyole) HAA
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wEta] A &H o2 ARSI o] HlZ ot
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HEZH T £ F(kg) @71 /kg) =4 (8)
. Pol}z-Feed 25.00 4,000 100,000
Universol 25.00 7,200 180,000
A (©) 24.95 1,586 39,561
A F 8.10 2,508 20,314
A aE 10.03 616 6,176
Ll = A1A2F 2.58 2,672 6,886
I AEIEEc 3.48 408 1,421
A EF 0.20 1,176 233
Aol ER 0.57 8,000 4,531

A= Ot AsDAEE Aol & F 7HA9 #elE EFPHEE & e E85HY
swaote] Aujsid oy, olgd HlgEo] A e ZEAQd AMS 2T = jld
o 2 HEES EFANE AAZ AdE #AHE HIsRA, EFEIEY S A=A
Aeg A 240 g FAHA ARE ATeA don, da AR FolA a4H 2
A5 et domw E¢ wAEc] A9 Qe wWiAANAE AEo] uE FF o8
F glonz wjde o) WMHAA HEZ Ao £40] A3, 240 E Eo| FHolx o] 9]
olE g EC meterel] o8 SAHA &7] W&ol 2= EC X ¢ A Hlgsx 39

LAZE WASA Ho] A del ofws heAAST £33 g JHAR Aelrt §el
B2 Ashaie] M3 Ao A E SEHIEE o] &3te el frysitha AT E Ao
Wl Bg 289 /148 200949 7]F0 g HE 71AS v B Ay =
UwEe] 7hZo] 25kg 132 ZH7} 100,000¢ 3 180,0009¥9 ] Ao HEHISE o] 8T A
°F 40,0009 0.2 s} 2= A}
ol#1g 7}A L 7|FLE 10aT AT A28 FS 225kg(9

i
o
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i
-
jinss
I

102 = 11, AEHATZAD



L& Y ES v BEIHEE d8uEE wASHE 10aT 97 540~1,2600 L o] v EH &
ARER) Qe Aew BAYAY
3 15, JAEE A wE YA A ax (10a 71<%)
28 @ 7t 5 ¢
=z = pu =]
MR F R (25kg/'d) ) )
waug  PolyFeed (A) 9 100,000 900,000
Universol (B) 9 180,000 1,620,000
s k= (C) 9 40,000 360,000
4 7 o A -C 540,000
B-C 1,260,000

el & AuiH 2 12.8hadll A AlE HIEES #u]-& B38| F
§ 69~161MwHd o] Mg H| g, 5 A4E] A E a7 B
2= AAHZH 18hadl FELET A A7 97~2279Mwr o] AAE] A7yt Qvky BEAE

wEtA] olef T2 AIE HlE O R ‘AMAIA o EE 7] FAulg el sk FYgn] d3t
o g3tFom, 20108 HHA I S AulE7E F 70~80%2] F 71l
A FEHEE BEE wASHT Aulsrtel] dAnF wAe wE FUENSS

iy X ol

FE ASANE SAHLZ NEEo] AAA

o|\
Nk
2
=)
il
B~
By
é
=
s
Sl
e
fo
=
2
N
s
ol
=

o

oAyl & A& AAEFN S o]&ste 1/3, 1/2 B 1A 9] 37HA] T FFEORE
Ao wE FE9 FFd(water absorption; w)T} o]-9]
S48t 1 WstEFS n/wet st 4 @A 8 ssFEEE
FoRks ol &5t midd S 2ASIATE 117FA] Fa e tiE ofrpapr A e g
542 n/well AolA AA 24 2 w=7F ded, Be 24 oA Literd v
(meq) 71F22 NOy=K'+Ca” =1/3~4(POs")=1/3~4(Mg™)olgt= TE5 ol AU
A 2AAE MFA L BAFE FAHSLE HA FUtA ASAEES T3t V€Y wg

W} wlaste] #Ede] FAAT AN S AAst A st FHE FAANA @
o] &=l Utk WA B AP AEE WEFE S At ofntATY n/wHEES A&

[e3

Ael F 57A A% A

s

BH, Agss ol & zbol7t gy 94 <= 1.0dS/m
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FFol M ggon ZaR AAL TRV EE5E A9 NEEE Avzed B2 F
o)At ECO A As=e FHsA A FES FASGOH nEzoA tha
7kt AFoldth. pHY A Helwmol #AQlo] a3ty oAl dssted Ay A
pH %2 70 2202 3E Ut

Fw s % Wy 8% T A3 A0
(vH) (cm) (cm) (cm) (mm) (g) (g) (2)
7.4 4.2 4.0 6.6 1.05 6.1 1.74 0.31

® 17 AS5EH(AE 55 F)
Agle= 9 ¢ 9 F 9 F  GR¥IF I{RAF Asys  ARE

(dS/m) () (cm) (cm) (cm) (mm) N/F) N/F)
0.5 16.0 4.2 4.1 5.2 20.5 11 0.2
1.0 18.1 4.1 4.0 4.0 21.5 0.9 0.3
15 16.3 4.5 4.4 4.8 22.5 0.8 0.2

—~—05 -m~10 15 10.0 =05 —m-10 15
2.0 9.0
= 15 :
h""E‘ 1.0 ——a——-a = -
a g 7.0
2 05 e > o — 60 \//
0.0 5.0
0 7 14 21 0 7 14 2
NEEN Hel & Y
EC pH

<ay 7> FAFx Ao wE EC9 pH W3}

UM gl wet 1.5dS/m F&=

[©)
— =
1tk EE 5 A% A79 n/wik 23T A, AdFE £Fo] FE5E

104 = I, Al AT}
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Ki-
T3]
o L
bt
7 A K-
<
8 ) KF
— [1a}
y A K-
o ~N
5 L
i ¢
o w9 nao
NN H - oo
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S gmote) dxel ANF Wart A A,

B8

i)

A

710171 el & W7t il

—4—0.5dS/m
——1.0dS/m

1.5
1.2

=]
m

A

A—1.5dS/m
r

A

(1/5w) N-"HN

2

n o wm o w;m
NN A

(1/ow] N-ON
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0.3
0.0
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0
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(/)

21

14

Days after treatment
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i 18 A547I00st d) n/w 54 23

AYFTE TEXT HO FEET NO-N NH-N POP K Mg  SOsS
(dS/m) SAAE (L) SHAY (me/l) (mel) (me/l) (me/L) (me/L) (me/l) (me/l)
a 249 y 40 03 13 15 48 1.1 03

0.5 w 3.1 yl 42 0.2 13 1.6 5.1 11 03

a/w 81 n/w 26 0.6 14 13 3.1 0.7 03

a 229 y 122 05 24 44 8.8 22 0.8

1.0 w 29 yl 12.6 05 24 42 9.3 23 0.8

a/w 79  n/w 9.1 0.6 23 55 54 1.8 0.9

a 28 y 205 1.0 35 64 140 3.6 15

15 w 34 yl 208 0.9 35 67 144 38 15

a/w 6.8 n/w___ 190 14 3.1 50 112 3.0 1.7
(1) '10d 109 159 24 el 200L BAE o] &ste] Hled WAoZ 3HHE AP o] Fde F
stplom WA= Ji% A (Expert)S o]t 6574 FAsIAUS. FATH 109 2197 H
A s A8
(2 A Foy f%‘: oppiAt7] w78 wjged S o] gt e AeFEE 05 1.0 % 1.5dS/m 35
Fo2 Al
(6) A7 10€ 219~11¢ 1899 7t &, $71= 11€ 19¢~1€ st Mg 2 728k A
71F F719] g W R Fge] wskel 4 AR s=rstE 4%
@ Z A2 = W n/w A
y>y1d “H, n/w =f;j(y v+
y<yle W, n/w =y~ (y,—y)

w
n: FFALF(meq), w: AEATE F5E 29 FL), a: HAx FY TEHD)
ES ! 1

oI 2 FEH FE F554d WE n/wiks B, 208 249 n/wke]l 7HE
Eokor Zgd ZHg, A wolddth oA Aite) AA o] n/wgko]l EUW olfrE AS
2719 I B a7l =347] WiEolta AR E AT

REIRS n/w %k (meq-L")
(dS/m) NOs-N NHs+N  PO,P K Ca Mg SOs-S
0.5 2.6 0.6 1.4 13 3.1 07 03
1.0 9.1 0.6 23 55 5.4 1.8 0.9
1.5 19.0 1.4 3.1 5.0 11.2 3.0 1.7
ks 10.2 0.9 2.3 3.9 6.6 1.8 1.0
AEA F7 ol FFEe AYFEIt 2oldSE BolAe AFo|Utt. 53] A4 F
FEFol 7MY By Aot 2w FrEs B otk I wE o9 58



o Aud A2 gEots Pxe] Freol /4 EUoM VES AUY BE o] eEe
A% PR FAE FEEFS G

E 20 FAFE Ad 4BA FY ol FoY

AEEE  NO:-N NH;-N PO,-P K Ca Mg SO,-S
(dS/m) mg/F) mg/F) mg/F) mg/F) mgF) mgF) (mg/F)
0.5 147 5 8 65 58 14 9
1.0 199 15 13 131 74 21 17
15 441 25 45 267 143 41 22

50 4
m 0.5d5/m m 1.0d5/m 1.5dS/m
40 -
%
o 30 -
<F
ol 20
10 -
D -
NO3-N NH4-N  PO4-P K Ca Mg S04-5
0|2 MdE

a9 10 2849 FABE Aed ol FFE%)

oj¢} 2 AdE EUE AMAAY FFU ST 59 A5 279 AR FdzAdnE
v S 1022 Fbste] A ZAHIE NOs-N @ NHe-N : POsP 1 K : Ca : Mg : SOsS
57:05:13:22:37:1.0: 0610tk ©] AjEo] A wjdde J|E wjFA = Ha
2y, 2w ol Aolzh vk vk, A= AARE vkl Hh o) A5 7ol A3 uy
FHo A9 GAZF Aom o] o]gste] HIEFTHE R RS AW AFAel &
THAS wEtM AddE - 45 T HA Y HEYS ol8% FAERAde vl A7
A 2L NOs-N :NHg-N :POsP:K:Ca:Mg:SOs5 =57:04:13:20:37:10:1.0
o]t

¥ 21 FFE F55AC wE 2r] 29 F59 4527 A% FAxA4H (me/L)
T ¥ NO:>-N  NHsN PO4-P K Ca Mg SO+S
n/wak 10.2 0.9 2.3 3.9 6.6 1.8 1.0

2 2t 5.7 0.5 1.3 2.2 3.7 1.0 0.6

F &) 5.7 0.4 1.3 2.0 3.7 1.0 1.0

7] ¥(B) 5.0 0.5 1.3 3.0 2.0 1.0 1.0

2} (A-B) 0.7 0.1 0 -1.0 1.7 0 0
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¥ 224 wjgAe) HaERE AHE AR (me/L)

T NOs>-N NH&N  POP K Ca Mg SO4+S
ETEFE(A) 57 0.5 1.3 2.0 3.7 1.0 0.6
Ca(NO3),4H,O 37 3.7
NH4H,PO, 04 1.3
KNO3 2.0 2.0
MgSO4-7HO 1.0 1.0
Al (B) 5.7 0.4 1.3 2.0 3.7 1.0 1.0
2H(A-B) 0.0 -0.1 0.0 0.0 0.0 0.0 0.4
3® 232 wgFH e HIEFRE LW (kg/ton)
Ca(NO3),-4H,0 NH,H,PO, KNO; MgSO,-7H,0
43.7 5.0 20.2 12.3

o]} & %ﬂ%
2 48t AF F7]0
Hrtel S AlRS T HFHoE &8
2011del= A i
‘NEA G S
‘o EEY] 127 2.
Fdstd 587 AL wdd MRS e AAE FPsta B A= THsVIE A

gkt

AN WAL $EEOE AHT AT AAY Br1) AN &S A

S 20089RE 20109744 397 B AGL BB FPE &

LA AFF fMAZE /)] HERANG AP LA E

49 AMAzRoRE J1E nAMAL} APHRor, FAE BEUTE o FF AF
g of 4

I BUE APUS G BUUE A BT $ A T ATAAD AYE )
FhE AE37) S3ke] okehATIe) n/wiE ol Edte] MZE M 2L AAFAT

o]Zy ¢ 5¢1. 2005. WA AMAA =7 Aujr]E A 1BAFFATAE ADATFELR

Lee, J.N. et al. 2005. Growth response on ever-bearing strawberry for off-season
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production in highlands. Kor. ]J. Hort. Sci. Technol. 23:1563-158.

WS 9 5¢. 19%. @737 Aiks A AAIAG 2] guiue) el AujA e wE s
2 F4. sH=TH 38(2) : 439-442.

WS 9 62 199%. F7] ©87] ks AR Y AR ASA =Yl e 3
3 AAA vl FF=EH 37(2) : 664-668.

Nishiyama, M., et. al. 1998. Induction of reproductive growth of ever-bearing strawberry
plants in dormant condition by controlled temperature and photoperiod. J. Japan.
Soc. Hort. Sci. 67:228-235.

Perez, M.E. de C., et al. 2002. Pattern of growth and development of the strawberry
cultivars Elsanta, Bolero, and Everest. ]. Amer. Soc. Hort. Sci. 127:901-907.

Sasaki, K. 1982. The general problems about hydroponic culture. 3. Prescription and
several management technique of nutrient solution in the hydroponic culture.
Agric. and Hort. 57:677-682.

Yamazaki, K. et al. 1976. Studies on water culture of several vegetables with special
reference to the control of nutrient solution and ratio of nutrient absorption per
water consumption (=n/w). Mem. Fac. Agr. Tokyo Univ. Education. 22:53-100.

Yamazaki, K. 1981. The general problems about hydroponic culture. 2. Composition of
nutrient solution, especially that’s vicissitude. Agri. & Hort. 56:1391-1398.

S . 1982, ZEWiHh i (8T, WAL, o,

PR, RS 1989, PURYE ) ROt D) A F TR A B0 R o A &
R #. BB, 58:635-640.

A= (aAY 2878 A=
2008(1d 2}) AEEE o nAA AAY AFE7] AR f7IA A
200923 2} Y8 o aA 58 7] FAvE fA
7. T HY
FoAd=
T ' A2 % 43 A THHT 08 09 10
A A Aof A3} EHATAL AAE  AFHRA T2 O o o©
FTEATFA ” y A 24T A © o ©
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