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Partitioning of Carbon and Nitrogen Reserves during Winter
Adaptation and Spring Regrowth
1. Effects of low temperature on growth, total content of nitrogen and
non-structural carbohydrate in forage rape (Brassica napus L.)
Byung Ho Kim, Tae Hwan Kim*, Ki Won Kim**, Woo Jin Chung and Hae Yeal Jean***

Summary

The objective of this study is to obtain the basic data for investigating the effects of organic reserves on wint-
er survial or regrowth yield. Dry matter, nitrogen and non-structural carbohydrate content of plants grown under 5
C or 207 of culture temperature during 25 days were investigated.

The dry matter content of leaves and roots were significantly reduced under 5°C compared with 20°C culture
condition. Comparing with the dry matter per plant under 20°C, those in leaves and roots under 57C decreased to
25% and 10%, respectively, after 25 days of temperature treatment.

Total nitrogen content in leaves under 20 and 5°C increased to 68% and 39% compared to the initial lenel
(day 0), respectively, during 25 days after temperature treatment, Nitrogen content in roots highly increased under
5 while there was a little change under 20°C condition. The nitrogen contents in roots under 5 and 20¢C
were 39.0 and 30.8mg/g DM, respectively, after 25 days of temperature treatment.

Total contents of soluble carbohydrate in both leaves and roots under 5°C were higher than those under 20C
condition. After 25 days of temperature treatment under 5, their contents in leaves and roots were 1.4 and 2.0
times higher than those of under 20°C condition. Stach atent in roots under 20°C was less changed, while that
of under 5 greatly increased from 64.8 to 178.7mg/g DM during 25 days.

These results clearly showed that an accumulation of both nitrogen and non-structural carbohydrate in the

plants occured under low temperature condition.
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Table 1. Composition of the nutrient solution used
for hydroponic culture of Brassica napus L.
cv. Chungpoong

Macro elements mM Oligo elements uM
NH,NO, 1.0 H;BO; 14.0
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Fig. 1. Changes in the dry matter of leaf and root

during 25 days under two regimes of
culture temperature. The plants were grown
hydroponically in a growth cabinet on the
temperature of 207 /15T (day/night)
during 4 weeks, and then placed on the
constant thermic regimes of 5C or 20T.
Each value is the mean = SE for n=3.
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Fig. 2. Changes in the content of total nitrogen in
leaf and root during 25 days under two
regimes of culture temperature. The plants
were grown hydroponically in a growth
cabinet on the temperature of 20°C /15T
(day/ night) during 4 weeks, and then
placed on the constant thermic regimes of
5¢C or 20C. Each value is the mean=SE
for n=3.
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Fig. 3. Changes in the total content of soluble
charbohydrate in leaf and root during 25
days under two regimes of culture
temperature. The plants were grown
hydroponically in a growth cabinet on the
temperature of 20°C/15C (day/night)
during 4 weeks, and then placed on the
constant thermic regimes of 5C or 20C.
Each value is the mean £ SE for n=23.
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