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Abstract |

The global climate change such as the temperature shift, increased yellow sand, and acidic rain
were concerned to cause serious damage to beekeeping in Korea. We examined the effect of
these factors on the life span of adult honeybees, Apis mellifeara, and Nosema ceranae infection
rate. Adult worker bees incubated in 30°C and 35°C survived for 34 days, but those in 40°C all
died in 8 days. Yellow sands of 4.4mg per bee killed all worker bees in a day. The bees dusted with
2.2mg and less sands or sprayed with artificial acid rain of pH 2, 3, 4 did not increase their
mortalities; however, their infection rates with Nosema ceranae were raised. These environmental
factors related with climate change should be studied more for sustainable beekeeping industry.
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Fig. 1. (A) Survival rates of worker honeybees in different temperature. (B) Mortalities of worker bees and infection rates with Nosema ceranae
after 19 days of incubation. (C) Average Nosema spores per worker bee. (D) Infection rates of Nosema ceranae in worker bees in different
temperature. *Different symbol means statistically different at 0.05 level, n.s.: not significant.
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Fig. 2. (A) Survival rates of worker honeybees in different yellow sand (YS) concentration. (B) Mortalities of worker bees and infection rates with
Nosema ceranae after 19 days of incubation; n.s.: statistically different at 0.05 level. (C) Average of Nosema spores per worker bee. (D)

Infection rates of N. ceranae to yellow sand treatment.
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Fig. 3. (A) Survival rates of worker honeybees in different acidity of artificial rain. (B) Mortalities of worker bees and infection rates with Nosema
ceranae after 20 days of incubation. (C) Average of Nosema spores per worker bee. (D) Infection rates of N. ceranae to artificial acid
treatment. *Different symbol means statistically different at 0.05 level; n.s.: not significant.
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