KPEBERS © v 5 —ESHRANTARE #35 48-53

1995

HRdRE7 VX b A Y 7 OHHEHNC & 2 BIGEIER

AXPrE] - kB W

F—D—=F.FARIOAYT, FFa9UbAF+7, Eria, Sova, ATy Ko a4

Effects and Practicality of Soil Cooling System on Increased Yield
and/or Income of Alstroemeria

Takeshi Morozu and Akira Asano

Summary

Eight Alstroemeria cultivars, ’Regina’, ’Red Valley’, Wilhelmina’, ’Amor’, ’Amanda’, "Nevada’,

"Ice Cream’ and ’Vienna’, and one nameless A. rigtu strain were grown in a glasshouse controlled soil

temperature at 15, 17, 19 deg. or ambient.

Soil cooling resulted in increased yield of ’Regina’ and *Vienna’, but did not affect yield of 'Red

Valley’, ’Amor’, ’Amanda’ and *Nevada’, and decreased that of "Wilhelmina’. Soil cooling affected

the flowering pattern of ’Red Valley’, and especially resulted in an increased yield in autumn/winter.

Yields of "Regina’ and *Vienna’ with soil cooling increased by approx 150%.

Soil cooling practicality was obtained in the two cultivars, 'Red Valley’ and ’Vienna’. If the price

pattern seen in 1993/1994 continue in the future, the soil cooling system would be recommended.

Practical soil temperature was 15/17 deg. in ’Red Valley’ and 19 deg. in *Vienna’ .
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Fig.1. Schematic of soil cooling system.Cooling tubes in 20mm diameter were installed at 15 to 20 cm
under the soil surface.Plants were planted at the same level of the cooling tubes and in the middle
of dual the tubes with 35cm of planting distance. The system cannot warm up the soil temperature.
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Fig.2. Change of soil and the open air temperature during
August 1993 and December 1993. The soil
temperature was recorded at rhizome level(15 to 20
cm under soil surface),the soil cooling setpoints
were 15,170r 19°C ..
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Fig.3. The effect of different soil temperature on productivity of marketable flower stems from
September 1993 to June 1994. Marketable flower stems included only over 100cm long stems. All
plants were planted in May 1993. Plants of ‘Red Valley’and ‘Regina’were propagated with
dividing rhizomes in Japan, and other cultivars were propagated through tissue culture in the
Netherland. Soil temperature was controlled throughout the year with the soil cooling system
shown in Fig.1.Soil temperature setpoints were as followed;- Il -:15°C ,- @ -:17°C ,- A -:19°C,

- -:Ambient.
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Fig.4. The effect of different soil temperature on productivity of marketable flower stems from September 1993
to June 1994. Markebable flower stems included only over 100cm long stems. Soil temperature setpoints
were as followed; — M — :15°C, — € — :17°C, — A — :19°C, — O — :Ambient.
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Table 1. Monthly change of the market price of one Alstroemeria cut flower in Ota Floriculture Auction Co., Ltd.in
Tokyo 1993/1994.

Cultivar Market price(Yen/Stem)
July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June
‘Red Valley’ - - 84 141 194 238 120 78 82 33 16 21
‘Vienna’ 70 58 74 92 105 122 69 56 68 39 22 36
‘Wilhelmina’ 62 53 68 103 120 111 70 53 66 34 30 30

Table 2. Effect of different soil temperature on net sales of Alstroemeria cut flower stems per 1,000m’.Simulation of
practical work on the assumption that utility rate of glasshouse is in 60% and plants were planted in the planting
distance of 35 X 50cm.

. Soil temperature Net sales Index of Index of
Cultivar . .
<) (Yen/1,000m’) Increased income? Inceased yield?
‘Red Valley’ 15 6,535,830 153 86
17 6,200,460 145 101
19 4,419,450 104 102
Ambient 4,260,780 100 100
‘Vienna’ 15 8,292,180 146 140
17 7,629,630 135 133
19 8,371,620 148 144
Ambient 5,673,600 100 100
‘Wilhelmina’ 15 3,531,780 71 62
17 2,748,780 56 55
19 3,717,060 75 76
Ambient 4,957,380 100 100

z;Calculated as yield and income in ambient were as 100 in each cultivar.
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