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Summary

‘Sonia’ roses grafted to the Rosa multiflora rootstock were grown in recirculating hydroponic
systems at two concentrations (EC 1.2 and 2.1 mS-cm™") of the Japanese standard nutrient solu-
tion (Enshi-shohou).

Changes of pH, EC, and uptake concentrations of macro elements were measured at twelve
intervals varying from 11 to 51 days, depending on the season and plant sizes. Plant growth and
cut flower yield were also recorded.

The higher concentration of nutrient solution increased flower production and the cut flower
length.

The pH at both concentrations sharply increased up to 8.5 in the winter, but that of the higher
concentration remained constant during periods of high temperature.

The uptake of elements fluctuated seasonally and cyclically, descending in the summer and ris-
ing in the winter. The average uptake of the macro elements was NO;~ 7.2, H,PO, 3».3,KJr
2.7, Ca?* 4.2, Mg?t 1.2, and SO,% 1.0(me-liter ). The lower uptake concentrations made in
the summer months were from 44% (NOs™) to 56% (K *) of those absorbed in the winter
months.

The range of seasonal fluctuations in uptake concentrations depended on the elements, of
which NO; produced the most notable change; thus the pH of solution at the end of the sam-
pling date varied.

The result illustrates that not only ion balance but also seasonal changes in uptake concentra-
tion, which may appertain to transpiration velocity, are important factors to know in order to
keep the nutrient solution in the root environment constant.

NH4 " and H,PO, which tend to be absorbed preferentially beyond the level of nutrient con-
centrations, require further experiments to determine how to maintain the optimum concentra-
tion levels in the nutrient solution.
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Table 1. The pH, EC value and salt contents of nutrient solution at the start of examinations.
Concentration pH EC NO; NH,t  HPOS ' ca™ Mg** S0
mS-cm’’ me-liter"
Low 54 1.2 6.9 0.5 1.4 33 4.1 20 2.0
High 5.1 2.1 13.4 1.0 29 6.7 7.4 3.7 3.9

Means of the twelve examinations
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Table 2. Effect of nutrient concentration on the cut flower yield of
grafted ‘Sonia’ rose grown on recirculation hydroponics.

Nutrient Cut flower Gradey(No. of stem)
concenration  number freshweight(g) 28 S M L 2L
Low™ 219 5726 14 74 79 4 8§
High 277 8553 16 64 80 71 46

Total cut flowers of eight plants obtained from Sept. to following

Apr..

Y 25:<40S:40= M:50= L:60= 2L:70= (cm)

Average EC value : low 1.2 mS'cmil, high 2.1 mS-cm”"

The experiments had two replications.
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Fig. 1. Comparison of the pH and EC values of the nutrient solution between the start

and the end of each sampling date.
Low (EC1.2mS-cm™?)

High (EC2.1mS-cm™)
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Table 3. Relationship between pH and components in the high concentration solutions at the

end of experiment.

Examination period pH NO;  HPO, K" ca®t Mg”  SO{
me - liter”'
aJul-Aug. 6.0 10.0 1.5 5.1 55 30 3.1
b Apr., May, Jun., Sept., Oct. 7.1 10.0 1.1 56 53 33 36
¢ Nov.-Mar. 8.5 10.0 02 6.6 58 39 45

Based on NO; at 10 me - liter "
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Fig. 2. Seasonal changes of uptake concentration of macro ele-
ments in grafted ‘Sonia’ rose plants grown at two concen-
trations. Concentrations were calculated by dividing the
differences of each ion content in the solutions between
the start and the end of examinations by the amount of
solution consumed.

Low (EC1.2mS-cm™")

—— High (EC2.1mS*cm ™)
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Table 4.  Seasonal changes of uptake of macro elements by ‘Sonia’ rose plants grown in high

concentration solution (me * liter ")

Examination period NOy H,PO, K* ca® Mg* so”
Means 7.2 33 2.7 42 1.2 1.0
(LSD 0.05) 2.0 1.1 0.5 13 04 04
a Jul-Aug. 44 22 1.9 27 0.8 0.7
b Apr., May, Jun., Sept., Oct. 7.0 32 2.7 39 1.2 1.1
¢ Nov.-Mar. 10.1 46 34 59 1.7 1.3
ale 0.44 0.48 0.56 0.46 047 0.54
blc 0.69 0.70 0.79 0.66 0.71 0.85

Concentrations were calculated by dividing the differences of each ion content in the solutions between the start
and the end of experiments by the amount of solution consumed.
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