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ABSTRACT

A study was carried out to determine the influence of climatic environments on the growth
characteristics and bulb quality of extremely early-maturing type onion grown at different
altitudes, such as 60m, 200m, 350m and 700m above sea level (ASL). The mean air
temperature during the growing season of extremely early-maturing type onion (October 18 to
April 27) was 10.8C, 9.6C, 81C and 6.1 at 60m, 200m, 350m and 700m ASL. The
mean air temperature during the bulb growth period (March 16 to April 14) was recorded
10.5C, 94T, 7.9C and 6.0C at 60m, 200m, 350m and 700 m ASL. Plant height, neck
diameter, leaf number, leaf area, top fresh weight and top dry weight were significantly
increased in growing of extremely early-maturing type onion at 60m ASL. Bulb/neck
diameter ratio increased rapidly under the same temperature regime. The diameter and weight
of the bulb were also the largest at 60m ASL during the bulb growth period (daily mean
temperature of 12.5C). At 60m ASL, there was the highest bulb size like a height, diameter
and weight of bulb related directly on onion yield in the bulb growth period from March 16
to April 14. In contrast, yield and bulb quality were considerably decreased at 700m ASL
during the bulb growth stage (daily mean temperature of 8.4°C). The quantity of extremely
early-maturing type onion has gradually decreased as the daily average temperature drops
below 12.5C during the bulb growth stage (March 16 to April 14). As a result, the lower
temperature (daily mean temperature below 12.5C) during the bulb growth stage significantly
decreased the size and quantity of bulb in direction proportion.
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Fig. 1. Changes in daily mean air temperature (A), growing degree days (B), daily rainfall (C) and daily
radiation (D) in the altitude experiment sites where the extremely early-maturing type onion plants were grown.
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Fig. 3. Changes in plant height (A), neck diameter (B), leaf number (C) and total leaf area (D) of the extremely
early-maturing type onion under different temperature regimes at different altitudes.
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Fig. 4. Changes in top fresh weight (A) and top dry weight (B) of the extremely early-maturing type onion
under different temperature regimes at different altitudes.
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type onion under different temperature regimes at different altitudes.
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Table 1. The growth characteristics of bulbs of the extremely early-maturing type onion harvested at 180

days after
Altitude Bulb moisture Bulb height Bulb Diameter Bulb weight Dry bulb weight
Content (%) (mm) (mm) 2 )
60m (10.8C) 95.6+1.1a Z 752428 a 83.8+1.5 a 2472+ 57 a 18.7£ 0.6 a
200m (9.6C) 95.8+0.7a 67.8+£3.6 a 73.8t1.6 b 168.9+7.7 b 133+ 1.0 b
350m (8.1C) 92.3£2.3b 47420 b 39.2+09 ¢ 356+ 1.6 ¢ 3.0+ 0.1 ¢
700m (6.1C) 90.5+4.1b 254423 ¢ 15.5+2.1 d 39+1.1 d 0.4+ 0.1 d

“The data are represented as mean + standard deviation (SD) of three replicates. The different letters in each
column indicate significant differences among different temperature levels (P<0.05).
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Fig. 6. Relationship between bulb weight (A) and bulb dry weight (B) of extremely early-maturing type onion
with daily mean temperature during the bulb growth stage (March 16 to April 14).
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