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Development of Solar-Radiation-Dependent Drip-Irrigation Apparatus

for Container Cultivation of Grape

Yoshiaki KASAHARA, Kenji MATSUMORI, Shuichi WATANABE and Masami HIMEMIYA !

Summary

We devised new procedure to regulate water supply on solar-radiation-dependent drip-irrigation sys-
tem by using holed pipe instead of a valve. Utilization of a water level adjustment tank and device of irri-
gation pipe location improved an electric valveless solar-radiation-dependent drip-irrigation apparatus. We
developed an automatic controller for the apparatus to prevent surplus water supply.

Farming Systems and Agro-Environmental Technologies Research Division, NARO Western Region

Agricultural Research Center
1

Shimane Agricultural Technology Center
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Studies on Optimum Cultivation Methods
for Seed Production of Rice Cultivars with Short Panicles

Hiroshi FujimoTo, Kei MATSUSHITA, Koji NakAGoMI ! and Shinsuke MORI

Summary

‘Tachisuzuka’ and ‘Tachiayaka’, which are promising new rice cultivars with short panicles, have
been developed for whole crop silage (WCS) use. They offer improved lodging resistance, harvesting
period, straw yield, sugar content, silage fermentation and feed value due to their morphological charac-
teristics, which result from their short panicle (spl) mutant gene. However, there is a problem in that
their seed production is poor. We investigated a way of increasing the seed yields of these cultivars by
optimizing their cultivation methods. In this study, we applied factorial design or fractional factorial
design to the design and analysis of experiments whose aim was to evaluate the factors affecting seed
production in short-panicle cultivars. We investigated four (in 2010) and five (in 2011) factors including
planting time, planting density and fertilization methods, each at two levels, for two (in 2010) and four (in
2011) cultivars. The panicles of ‘Tachisuzuka’ varied greatly in size according to the treatment. In the
short-panicle cultivars, there was a strong positive correlation between seed yield and panicle size, and no
correlation between seed yield and panicle number. This is in contrast to wild-type panicle cultivars,
which usually exhibit a positive correlation between yield and panicle number. Factors related to planting
time and fertilization method had a strong effect on seed yield with ‘Tachisuzuka'. For a high yield with
‘Tachisuzuka’, late planting and no nitrogen application until topdressing is applied at the panicle forma-
tion stage are recommended. The expected seed yield with the treatment was 409g/m? We obtained a
seed yield of 420kg/10a for ‘Tachisuzuka’ using the optimized cultivation method in a demonstration
field in 2011.

On the other hand, we never achieved a satisfactory result with ‘Tachiayaka'. ‘Tachiayaka’ is anoth-
er short-panicle cultivar with an spl mutant gene, but with different heading characteristics from
‘Tachisuzuka’. Further studies are required to obtain a comprehensive understanding of the function of

the spl gene in rice cultivars with short panicles.

Lowland Crops Research Division, NARO Western Region Agricultural Research Center
" NARO Agricultural Research Center
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Effect of a Simply Installed Pad and Fan Cooling System on Photosynthesis,
Fruit Yield and Quality of Tomato under Salinity Stress

Kenji Murakamr, Hiroki IkoMmA, Keisuke YaMAZAKI, Yuko YOSHIDA, Yuji NAGASAKI !,
Hiroshi HaMaMOTO 2 and Teruaki SHIMAZU °

Key words : pad and fan cooling system, cooling of horticultural structure, tomato, salinity stress,
photosynthesis, stomatal conductance, total soluble solid, blossom-end rot

Summary

The effects of a simply installed pad and fan (PF) cooling system on photosynthesis, fruit yield, and
tomato quality under salinity stress at a high temperature were investigated. Tomatoes in the PF system
were cultivated in a nutrient solution in which the electrical conductivity was set at 10 dSm™ or 25 dSm™!
NaCl. Air temperature and vapor pressure deficits in the PF system were lower than those in the control
(without PF). The photosynthetic rate and stomatal conductance of the tomato leaves cultivated in the
PF system were higher than those of tomato leaves cultivated in the control. Fruit weight, total fruit
weight per plant, and fruit acidity were not significantly different between the control and PF system
under salinity stress. Total soluble solids and dry matter percentage of tomatoes cultivated in the PF sys-
tem were higher than those of tomatoes cultivated in the control. The percentage of the occurrence of
blossom-end rot of tomatoes was 12% in the control and 0% in the PF system.

We concluded that cooled, humidified air from the PF system, which restrained stomatal closure under
salinity stress, alleviated the reduction of photosynthesis caused by that stress. We inferred that saccha-
ride synthesis by photosynthesis was maintained under cooled, humidified air from the PF system, leading
to increased total soluble solids in tomatoes cultivated under salinity stress.

Furthermore, we inferred that the retention of transpiration stream caused by stomatal closure inhibi-
tion under the PF system facilitated the persistent movement of calcium ions to the tip of tomatoes.
Therefore, we concluded that the PF system prevents the occurrence of blossom-end rot of tomatoes

under salinity stress.

Sustainable Vegetable Production Research Division, NARO Western Region Agricultural Research Center
' Department of Planning and General Administration, NARO Western Region Agricultural Research Center
NARO Institute of Vegetable and Tea Science

Faculty of Applied Biological Sciences, Gifu University
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