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Sugarcane (Saccharum spp. hybrid) is an
essential crop for food and energy
production in the world. However, cold
stress is a major constraint in production.
To improve sugarcane’s cold tolerance, we
developed sugarcane and Miscanthus
intergeneric hybrids (Fig. 1). The hybrids
exhibited higher photosynthetic rates in
the chilling treatment (Fig. 1, Table 1),
and JM14-09 showed higher biomass
productivity than sugarcane in a cold-
climate region (Sapporo City) (Fig. 2). The
hybrids can be utilized for improving the
biomass productivity and photosynthetic
characteristics of sugarcane at low-
temperature environments.
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Sugarcane x M. sinensis Sugarcane Miscanthus
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Sugarcane x M. sacchariflorus

Fig. 1. Photosynthetic rates in the chilling treatment

The experimental materials were planted in plastic pots with
three replications. Photosynthetic rates were measured pre-
chilling (22-25° C day/13-15° C night) and after 7 and 14 days
of chilling (12-13° C day/7-9° C night). A different letter
indicates significant difference (p<0.05).
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Fig. 2. Dry matter yield per year in the cold
climate region

The experiments were conducted for two years, in 2017
and 2018, at the fields in Hokkaido University (Sapporo,
Japan; 43° 07'N, 141° 33'E). The average temperature
and precipitation in the experimental period were 17-
18° C and 700-800mm, respectively. A different letter
indicates significant difference (p<0.05).

Table 1. Recovery of the photosynthetic rate after chilling treatment

Assoo (pmol m? s

clone Pre-chiling?  Chilling 4 days”  Recovery 7 days” pmol m=2 s,
IM14-09 28.8 b 17.1(59) ab 29.9 (104) a
IML4-72 B2a 14.8 (45) b %477 b
IM14-88 234c 132 (56) b 24.0 (103) b
KRO05-619 283b 93(3) ¢ 205(72) ¢
KY06-139 203b 9.5(32) ¢ 20.3( 69) ¢
Shiozuka %2¢ 16,0 (66) b 24.9 (103) b
Miyakonojo 299 b 19.7 (66) a 289(97) a
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1) The photosynthetic rate at a photosynthetic photon flux density of 1,500

2) Photosynthetic rates were measured five weeks after

planting (26° C/18° C day/night). 3) Photosynthetic rates were measured
after 4 days of chilling treatment (12° C day/7° C night). 4) Photosynthetic
rates were measured after 7 days of recovery treatment (26° C day/18° C
night). 5) A different letter indicates significant difference among the
treatments (p<0.05). The values in parentheses in the table indicate the
ratio to the photosynthetic rate of pre-chilling.




	サトウキビとススキ属植物との属間雑種は低温条件下での光合成特性が優れる

