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Effect of EC Level of Nutrient Solution on the Yield and Quality
of Cut Rose Based on Mixed Coir and Perlite

Gyeong Lee Choi*, Myeong Whan Cho, Tae Cheol Seo, Mi Young Roh, and Han Cheol Rhee
Protected Horticulture Research Institution, NIHHS, RDA, Busan 618-800, Korea

Abstract. Organic materials reveal the remarkable absorption and high buffer capacity for nutrient. Hence,
organic materials need some different nutrient management skill from inorganic one. The objective of this
study was to evaluate the effect of EC level of nutrient solution on the yield and quality of cut rose grown in
the mixed substrate of coir and perlite. 3 EC levels of nutrient solution was treated, which were 0.7, 1.0, 1.3
times of standard solution (Aichiken solution, Japan) for cut rose hydroponics. EC of the standard solution
was changed by season following as 1.4 (Apr.~June), 1.0 (July~Aug.), 1.4 (Sep.~Oct.), and 1.6dS - m™'
(Nov.~Mar.) subsequently. The supply of nutrient solution was controlled by the signal of water potential at
—5kPa using frequency domain reflectometry (FDR) sensor. As the results, marketable yield was similar for
all treatments until 3rd harvest, but was decreased in high EC level from 4th harvest to 7th harvest as final.
0.7 times of standard solution decreased the ratio of unmarketable rose having short stem below 70cm and
increased the ratio of high quality rose having long stem above 91cm. The flower weight and stem diameter
of cut rose was higher in the low EC treatment than the others.
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Table 1. The chemical composition of Aichiken nutrient solution.

) . NO3-N NH4-N PO4 K Ca Mg SO4
Cultivation season
me - L
High temperature 12.0 1.1 3.5 5.0 7.0 2.0 2.0
Low temperature 11.0 2.0 3.5 4.5 6.5 2.0 2.0
Table 2. EC and mineral nutrient contents in the nutrient solution treated by EC level during the growing period.
Growing EC EC NOs-N PO, K Ca Mg SO,
period level dS - m mg - L'
Apr~Jun 0.7 1.0 109.8 61.7 152.9 78.4 23.5 96.0
s P '~ou t‘“; 1.0 1.4 156.8 88.2 218.4 112.0 33.6 137.2
p~et- 13 1.8 203.8 114.7 2839 145.6 437 178.4
0.7 0.7 78.4 44.1 109.2 56.0 16.8 68.6
July~Aug. 1.0 1.0 112.0 63.0 156.0 80.0 24.0 98.0
1.3 1.3 145.6 81.9 202.8 104.0 31.2 127.4
0.7 1.1 123.2 85.4 140.7 100.1 19.6 78.4
Nov.~Mar. 1.0 1.6 176.0 122.0 201.0 143.0 28.0 112.0
1.3 2.1 228.8 158.6 261.3 185.9 36.4 145.6

“Nutrient solution for high temperature season was treated.
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Fig. 1. Marketable yield of cut rose in respective harvest
times as affected by EC level of nutrient solution.
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Fig. 2. Shoot length distribution of cut rose harvested by season as affected by EC level of nutrient solution.
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Table 3. EC, pH and mineral nutrient contents in the drainage investigated at Aug. 1 and Jan. 31 as affected by EC level of

nutrient solution.

Investigated EC H NO;-N PO, K Ca Mg SO,
date dS - m™ p mg - L
12+£008 65+£0.06 983+103 30910 995+73 108.1+6.6 276+2.1 174.1£199

'06. Aug. 1 1.5+0.07 43+022 1523 +73 733+45 2003+12.0 130.0+4.8 323+18 1543 +138
20+015 3.7+£0.06 232.1 £222 978+64 226.1+19.6 181.7+19.6 395+2.6 192.1£85
1.6£0.10 63=+0.16 184.0+188 552+78 137.9+11.3 2229+13.7 435+22 2103 £16.3

'07. Jan. 31

24+0.13 46+035 338.8+20.6 128.0+6.9

251.8+ 143 299.0 £40.9 55.7+5.8 3022+23.6

36+ 019 42+028 579.0+514 217.7+22.7 433.1+£27.0 487.8+20.6 87.1 £4.5 4425+ 30.9

“Mean = SD of 4 samples

Table 4. Quality of cut rose investigated at the 7th harvest as affected by EC level of nutrient solution.

EC  Shoot length  Cut flower Stem diameter Leaf number Leaf Flower Stem Petal number

level (cm) weight (g) (mm) (ea/stem)  weight (g) weight (g) weight(g) (ea/flower)
0.7 104.8 a* 515a 6.6a 16.8a 16.6 a 11.8a 255a 258a
1.0 91.8 ab 43.2 ab 6.0b 15.7a 15.1 ab 10.1b 18.6 b 27.0a
1.3 89.9b 40.1b 5.6b 14.7 a 13.6b 10.5b 172b 244a

“Mean separation within columns by Duncan’s multiple range test, p = 0.05

-351 -



H730] - ZHF - A

Ca, Mg= Wi} B} ozt 9k FE8 F5dral
BHusigiet K7 0.7 Z2lgoll A ke o] Hj
Ao F&ol| ofel] sl A 42| K]
F&0] Eop ol AMAE F71ARI A7 2
a3 Ao= et Avtzos wjdu ol 5
7t 5 EE Hoh s =2 A viAe] olstet
e Fdo] AlE AR F st el
A4 FEeTEHy =37 diEolRlal AdEn. 5
3], FE7lelle ] F57F 9438 S7RITAL B
® b} glol(Choi 5, 2008) EiH e} A7)} =g
719t 2E arefeh Axrt s Adeke Al
Zlelle= v Fr1 R T o w3S Ve
o] A FERH o] 2ol Aol IS vFES
Ao AYzbEt

AsVg, dske, 87, 8%, A sdETr v
0.794< H2lFroll A Prationt, dald gt 29l
F= Zol7F U Gato(1994)= BiXW EC7}
2.0dS - mo A 71 FA} Sako] 945}l 3.0dS -
m opFollx Akl dste] Aol Ea1, HalEo]
7HHAA, ko] Fhsigitiar sisletl & ATl

N olsh fAle AnkE YepiRid

¥ 2

A3} A VitalS ZRIES} DEO)EG: 1, viv)
EghRolA 2006 42 2095 ©)E & 109 15
7] B 1ANE ST ARE-gE oFele- ol A& (i
1) Ar] TFYoZ 318719} Ao gele] 24
< geEjsiglon, AdER JlseE gl 0.7,
1.8}, 2=)ar 1.3 o2 Hejsldet] Faoe] AE
H FNEEE 4698 14dS - m!, 7-8¥S 1.0dS -
m™', 9~108-& 14dS - m™', 11~39L 1.6dS - m™'Qrt
FHFE FDR T2AXE ©]83te] —5kPaollA]
sle] T 120mLY I3tk 8 73] St
T RS Azlel Ael7t gIAT, 43F
HrEe 13| o] OE A2l niste] A
Aok, dspgnle] 7Y Fa3E ASreaR] Hslgs Al
HiA) 72 ZARSIS W) 0.7 e} Bla
sl FFERe 2L AEeleH 70em ©lEke] skE
AakFo]l Aa1, 9lem o AFEACl S Hsle]

Aol Bkt 2 ool 0. A= A3l

e

ol A7E T8, 718 ZRIEE A
T2 alo] HejolEe} T3t viA|E o] 8ato] Mgl
v AN Alells Al71zte] AoFSE Aol
F713%0] A=) whitol 7]1Ee] F71E vixE o]
£ v Bo} BFA] oMY AEZ B FER
FH3HH FFg0] 3 Haks ARk 5 s A

o= Al

FAO] : e, el 57N, 7 A, e

-0

0
MO
ror

1. Abad, M., F. Fornes, C. Carrion, and V. Noguera.
2005. Physical properties of various coconut coir dust
compared to peat. HortScience. 40:2138-2144.

2. Abad, M., P. Noguera, R. Puchades, A. Maquieira, and
V. Noguera. 2002. Physico-chemical and chemical
properties of some coconut coir dusts for use as a peat
substitute for containerised ornamental plants. Biore-
sour. Technol. 82:241-245.

3. Ao, Y., M. Sun, and Y. Li. 2008. Effect of organic sub-
strates on available elemental contents in nutrient solu-
tion. Bioresour. Technol. 99:5006-5010.

4. Choi, GY., M.Y. Cho, T.C. Seo, M.Y. Roh, H.C. Rhee,
and S.Y. Lee. 2008. Change in uptake and tissue con-
tents of N, P, and K at different growth stages in
hydroponically- grown cut roses. J. Bio-Env. Con.
17(4):247-251.

5. Fascella, G. and G.V. Zizzo. 2005. Effect of growing
media on yield and quality of soilless cultivated rose.
Acta. Hort. 697:133-138.

6. Gato, T. 1994. Cut flower soilless culture. Nongmon-
hyup. p.138-147.

7. Handreck, K. A. 1993. Properties of coir dust, and its
use in the formulation of soilless potting media.
Comm. Soil Sci. Plant Anal. 24(3&4):349-363.

8. Kim, H.J., Y.S. Cho, O.K. Kwon, M.H. Cho, J.B.
Hwang, S.D. Bae, and W.T. Jeon. 2005. Effect of pH
and EC of hydroponic solution on the growth of green-
house rose. Asian J. Plant Sci. 4(4):348-355.

9. Konduru. S., M.R. Evans, and R.H. Stamps. 1999.
Coconut husk and processing effects on chemical and
physical properties of coconut coir dust. HortScience
34:88-90.

10. Mikihiko, M., K. Yoshihiro, and K. Kuniyoshi. 1997.
Effect of nitrogen concentration in culture solution on
the growth and nutrient uptake by rose plants. J. Jpn.
Soc. Hort. Sci. 66(2):379-383.

-352 -



11.

12.

13.

Folojs} Wetol= EFMAS ol &3 WS FAA A FABES 5

Reynolds, S.G. 1973. Preliminary studies in Western
Samoa using various parts of the coconut palm as
growing media. Acta. Hort. 37:1983-1991.

Rincon, L., A. Perez, A. Abadia, and C. Pellicer. 2005.
Yield, water use and nutrient uptake of a tomato crop
grown on coconut coir dust. Acta Hort. 697:73-79.
Terada, M., T. Goto, Y. Kageyama, and K. Konishi.
1996. Effect of potassium and calcium concentration

14.

15.

-353 -

et
fr

FA VA= ¥

[}

in the nutrient solution on growth and nutrient uptake
of rose plants. Acta Hort. 440:366-370.

Verdonck, O. 1983. Reviewing and evaluation of new
materials used as substrates . Acta Hort. 150:467-473.
Verdonck, O., I. Cappaert, and M. D. Boodt. 1973. the
properties of the normally used substrates in the region
of ghent. Acta Hort. 37:1930-1944.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


