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Determination of Optimum EC of Nutrient Solution
by Season in Closed System of Rosa hybrida
- by Total Integrated Solar Radiation
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Abstract.

This study was carried out to determine the optimum EC supply by accumulation amount of

solar radiation in closed system. EC concentration of drainage was higher than that of supply. The higher
EC concentration of supply was, the lower pH of drainage was. It was no difference in the quality of cut
rose ‘Nobles’ (Rosa hybrida), stem length, stem diameter, leaf number, petal length, and petal diameter
by EC treatment by season. The yield was higher about 6% in treatment of EC 1.3 dS*m™ in April and
May, about 10% in treatment of EC 1.0 dS-m™' in June, July and August, and about 10% in treatment of
EC 1.0 or 1.3 dS-m™! in September and October than the others. In general, the yield of the cut rose was
higher in treatment of (B) EC 1.3 mS/em in spring, EC 1.0 dS-m™" in summer, EC 1.3 dS-m™ in autumn,

and EC 1.6 dS-m™" in winter.
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Table 1. Standard nutrient of component C. Sonnveld in closing system.

EC N]‘I4-N NO;-N SO4 PO4 K Ca

Mg Fe B Zn Mn Cu Mo

(dS+m™

0.7 0.85 43 0.5 0.5 2.15 0.9

0.5 15 15 3 5 0.5 0.5

Z sole Ay fel2-4 330 mPllA w82 73|
Aol AA AT AL C. Sonneveld TwFHAE
sl B4 A wkgsle] AM831Y oM (Table 1),
Fohe Al vlEAOE T YAEE, 71, S5
£ 271 232 (CR10X, Campbell. Co., US.A)
2 2338150, 24ue] SATRE s B3R
Ao} AZEI(HPS500, SpainyS AHE3IGTH &4 2%
w)e oRE HA 16405, FE 22405004 S30],
27:05904 AFol dE=F S, YA 650+
25 Whm? ool = 23S 50% H5=E AAEI
ALY 25 HTE FJskd AR} A, 3t 101l
A} F71aRb 7} AEdEs oottt e deRS
Hhalo 2 ool 2l 27| (HP6000, PC, SpainyE AR
Slo] TR YA oalA] Zzte] Helnit) glEke
o2 FFEEY), ASAhs dolEd 2 FE
AZ 63)(03. 5. 6~6. 4, '03. 6. 23~7. 24, '03. 8.
4~9. 5, '03. 9. 29~11. 4, '03. 12. 8~'04. 1. 26, '04.
3. 2~04. 4. 19) AAEIE o, 2] F 10E4 34HE
02 FARI EA0] Sl £V Asi 5314
2 A8l Ve Audele 528 2E9E
wE A2} AR 7IEe) T3t

ord 59 49 FAE AN =BeYx 5 E30)
029 38 195E AEE 59 EC = tE2A A
3R, 56, 4, 59), AE6, 7, 89), 70,
10, 119), A2, 1, 2¥9)2 7839 ECE (A)

0.7(48)-1.0(E7H)-1.3(742), (B) 1.0(H9E)-1.3¢8,
7EE)-1.6(42), (C) 1L.3(EE)-1.6(E71E)-1.9(42) 3
A Ao R W st FAAET 5
e FAYARFO] 250 Whem? Ef 40mLE
sk AXATE F S0om 2X2F WS F4
15¢cm, Z7F 30 emE dlF.0H, ¥l= Fol: 80 wm,
=2} H= ALO)E 140 cmZ KA AEE T
EM+EElE2E ()R FAISK A8l

FAel pHO} EC 342 109 7HHo FAE A
FHatel AFH FA] pHE pH/ISE ZA7)(76P, Istek
Inc., Korea)2, ECE EC/Conductivity/ TDS &% 7]
(43C, Istek Inc., Korea)s AMESIHT) el o2 &
432 Memberance filter 0.45 ym= A3}E F35t
AN 30812 Z|HAIA o|RARFIETIEEIC-T61,
Metrohm, Swiss)E EX3159t). A &A1) Y78 4
& Age AHst 32 B AH F 60°C, 24
AIZE [E7RA T ElEkT ERAIR 0585
H,80,-H,0,2 54 53} $ Whatan No. 6 &A=
100mZ}F HA skt 4k 470 nm UVelA] Vana-
domolybdate H O Z(HP 8452A, Diode Array Spec-
trophotometer, U.S.AYXA 31591, Ki= 766.5 nm, Ca
4227 nm. Mg 2852 nm 3ol A QA H LA
(Perkin ELMER, Analyist 300, Norwalk CT 06859,
US.A) ARAAE Kjeldaht 3 Z(UDK 1304,
Velp Scientifica, Italy)2 3 &34}

—o—Ave. —l— Max. —&—Min.

7000
6000
5000 |

Accumulated monthly
radiation(Wh-m™)

4000 |
3000 r
2000

1000 W

Jan. Feb. Mar. Apr. May

June July Aug. Sep. Oct. Nov. Dec.

Month

Fig. 1. Monthly accumulation amount of daily integrated solar radiation from January to December, 2002.
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Fig. 2. Daily change of solar radiation during experiment period.

Table 2. Monthly supply time in closed substrate system.

Month*
’02.3 4 5 6 7 8 9 10 1 12 03.1 2
13 14 13 16 11 10 14 11 7 6 7 8
*The greenhouse was shaded with 50% screen more than 650+£50 Wh-m™ in solar radiation.
Table 3. The difference of mineral content in leaf and stem according to EC treatments by season.
Inorganic content
Treatment”
T-N P,0s KO CaO MgO
A 3.00 2" 0.46 a 3.78b 0.33a 0.15a
Leaf B 295a 0.46 a 3.80b 0.29b 0.13b
C 3.18a 0420 398a 0.30b 0.14 ab
A 123b 046a 2254d 0.09¢ 0.06 ¢
Stem B 1.29b 043 b 2.50¢ 0.06d 0.05¢
C 1.29b 0.43b 248¢ 0.05d 0.05¢

“Treatments in supply EC concentration of 0.7(Summer)-1.0(Spring, Autumn)-1.3(Winter) (A), 1.0(Summer)-1.3(Spring,
Autumn)-1.6(Winter) (B), 1.3(Summer)-1.6(Spring,autumn)-1.9(Winter) (C).
YMean separation within column's by Duncan’s multiple range test at P=0.05.
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Fig. 3. Monthly change of EC of nutrient solution according to EC treatments by season.
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Fig. 4. Monthly change of pH of nutrient solution according to EC treatments by season.
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Fig. 5. Monthly change of Nitrogen according to EC treatments by season.
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Fig. 6. Monthly change of phosphate concentration of nutrient solution according to EC treatments by season.
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Fig. 7. Monthly change of potassium concentration of nutrient solution according to EC treatments by season.
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O|A} e3THTable 4). 3} vlwsl] HSEhA JebdTh(Table 5).

Table 4. Effect of EC treatment on growth response of cut rose ‘Nobles’ growth in substrate culture.

Treatment” Stem Length Stem Diameter No. of Flower Hight Flower Diameter No. of
(cm) (mm) Leaf (cm) (cm) Petal
A 65 a” 62a 114a 44a 85a 48.0 ab
B 64 a 63a 11.5a 45a 84a 489a
C 66a 64a 11.8a 45a 83a 512a

“Treatments in supply EC concentration of 0.7(Summer)-1.0(Spring, Autumn)-1.3(Winter) (A), 1.0(Summer)-1.3(Spring,
Autumn)-i.6(Winter) (B), {.3(Summer)-1.6(Spring,autumn}- [.9(Winter) (C).

YMean separation within column's by Duncan's multiple range test at P=0.05.

Survey : From May 6. '03 to April 19.'04

Table 5. Effect of EC treatment on flower quality response of cut rose ‘“Nobles’ growth in substrate culture.

Flowering Stem Length (cm)

Treatment”
> 40 Under 40~50 51~60 61~70 _ <70 Above
A 0 10.7 a¥ 325b 29.0a 27.8a
B 0 11.3a 33974 314a 233 ¢
C 0 9.6a 33.4ab 30.8a 262b

“Treatments in supply EC concentration of 0.7(Summer)-1.0(Spring, Autumn)-1.3(Winter) (A), 1.0(Summer)-1.3(Spring,
Autumn)-1.6(Winter) (B), 1.3(Summer)-1.6(Spring,autumn)-1.9(Winter) (C).
*Mean separation within column's by Duncan's multiple range test at P=0.05.
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Table 6. Effect of EC treatment on yield of cut rose ‘Nobles’ growth in substrate culture.

Peried” Total
Treatment” 1st 2nd 3rd 4th 5th 6th (Plant/Year)
Yield Index® Yield Index Yield Index Yield Index Yield Index Yield Index Yield Index
A 208 102 283 95 330 99 267 110 173 114 205 99 146.76% 102
B 21.5 106 315 106 378 113 268 11l 177 117 207 100 156.0a 109
C 203 100 297 100 333 100 242 100 152 100 207 100 1433b 100

*Treatments in supply EC concentration of 0.7(Summer)-1.0(Spring, Autumn)-1.3(Winter) (A), 1.0(Summer)-1.3(Spring,
Autumn)-1.6(Winter) (B), 1.3(Summer)-1.6(Spring,autumn)-1.9(Winter) (C).
Yist. :'03. 5. 6~6. 4, 2end. : '03. 6. 23~7. 24, 3rd. : '03. 8. 4~9. 5, 4th. : '03. 9. 29~11. 4, 5th. : "03. 12. 8~"04. 1. 26, 6th. : *04.

3.2~°04.4.19
*Average of yield index in during harvest time.

¥Mean separation within column'’s by Duncan's multiple range test at P=0.05.
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