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Effect of Root Zone Temperature on the Growth and Quality of
Single-Stemmed Rose in Cutted Rose Production Factory
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Abstract.

A rose factory type is a system that enables year-round, planned and mass production of high

quality cut-rose. Conversion of a conventional system to a rose factory is essential to increase cut-rose
export. Controlling root zone in cutted rose production factory is very important for economic and efficient
production of rose. This study was conducted to determine optimum root zone temperature of nutrient solu-
tion in single-stemmed rose production system. The optimum temperature of the nutrient solution for
growth, photosynthetic and transpiration rates for ‘Red Velvet’ was 15~20°C. Whereas the optimum temper-
ature for ‘Vital’ was 10~15°C. However, growth was almost stoped at 30°C, resulting in concluding the
adaptation of ‘Vital’ to high temperature was poor as compared with ‘Red Velvet’.
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Fig. 1. Changes of pH and EC of nutrient solution in different root-zone temperature control.
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Table 1. Effects of nutrient solution temperature on photosynthetic rate, transpiration rate and water use efficiency(WUE) of
single-stemmed rose ‘Red Velvel’ and ‘Vital’ grown in aeroponics (Measured at PAR 800~900 umol - m™ - s, air temp
2240.5°C, leaf temp 25+0.5°C, R.H. 67.6920.05%, flow rate 500£0.5 pmol - s,

Root-zone
temperature (°C)

Photosynthetic rate
(umol - CO; - m? .57

(mmol - H,0 -m?2-s7)

WUE
(mol - CO, - mol - H,0™)

Transpiration rate

‘Red Velvet’
10 7.87 a* 1.58b 71.76 ¢
15 10.60 a 2.68 a 89.92a
20 971 a 249 a 88.16a
25 8.89a 23la 7797b
30 845a 2.16 ab 74.50 be
“Vital’
10 10.06 a 277a 5587b
15 8.27 ab 2.16b 14524 a
20 527c¢ 1.72¢ 73.69b
25 590 be 1.41d 5528 b
30 -d -e -C

*Mean separation within columns by Duncan's multiple range test, 5% level.
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Table 2. Mineral nutrient contents in leaves of single-stemmed rose ‘Red Velvet’ and “Vital’ as influenced by nutrient solu-

tion temperature grown in aeroponics for 5 weeks.

Root zone Mineral nutrient (%)
temperature (°C) N P K Ca Mg
‘Red Velvet’
10 525 v 081 b 246 ab 202 a 028 b
15 576 a 119 a 243 b 239 a 0.30 ab
20 4.80 bc 081 b 282 a 2.08 a 030 ab
25 453 ¢ 078 b 2.12 be 221 a 031 a
30 382 d 059 ¢ 195 ¢ 1.85 a 032 a
“Vital’
10 4.12 ab 0.75 a 2.64 a 142 a 0.17 a
15 342 b 056 a 246 a 1.24 a 0.13 a
20 299 b 071 a 264 a 1.34 a 0.16 a
25 512 a 0.60 a 254 a 157 a 0.20 a
30 -c -b -b -b -b

“Mean separation within columns by Duncan's multiple range test, 5% level.
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Table 3. Effect of nutrient solution temperatures on growth of single-stemmed rose ‘Red Velvet’ and ‘Vital’ grown in

ABroponics.

Root zone Cut flower Stem Max. leaf No. of

temperature Length Weight Dry weight diameter Length Width leaf
) (cm) () (2) (cm) (cm) (cm) (ea/pl)

‘Red Velvet’

10 470 37.16a 828 a 0.66 a {752 16.0a 8b

15 555a 37.63a 822a 0.69 a 19.7a 17.3a Ila

20 550a 318l a 7.93a 0.67 a 195a 165a 1la
25 51.5ab 3524 a 8.13a 063a 19.7 a 174a 9 ab

30 51.7 ab 36.39a 8.05a 0.69a 186a 17.0a 11a

*Vital’

10 51.0a 37.00 a 9.05a 05b 135b 12.3b Ila

15 48.0b 17.60 ¢ 743b 05b 1632 13.0a 1la

20 50.0a 26.60 b 7.11 be 06a 133b 10.6 ¢ I1a

25 47.8b 20.85¢ 891 c 05b 13.0b 13.0a 9b

30 ~C -d -d -c -c -d -c

“Mean separation within columns by Duncan’s multiple range test, 5% level,
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