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Fig. 1. Comparision of cold tolerance of B. napus cv. Naehanyu-
chae and B. campestris cv. Gunwisandongchae at right after cold
shock.

Table 1. Changes in peroxidase activities of Brassica seedlings
according to the recovering time after cold shock
(U/mg of protein)

Recovering time Root Hypocotyl Cotyledon
(hours) BN BC BN BC BN BC
control 1299 1848 111 191 072 148
0 1030 1603 098 143 067 139
4 1297 1900 138 195 080 163
8 1558 1982 142 264 081 166
24 1728 3464 204 58 075 174

Cold shock was carried out by subjecting 6.4 days old seedlings
to temperature of 1+ 1T in refrigerator for 15 hours. Cold shocked
seedlings were recovered by transferring from refrigerator to nor-
mal growth condition. BN, BC and control indicate B. napus cv.
Naehanyuchae, B. campestris cv. Gunwisandongchae and 7 days old
seedlings grown under the normal growth condition, respectively.
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Fig 2. Changes in enzyme activities according to the recovering
time after cold shock in the hypocotyl fraction of Brassica seedli-
ngs. All experimental conditions are the same as described in Table
1. Enzyme activity of the control at each time point was expressed
as 100%.
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Fig. 3. Change of superoxide content due to the recovering time
after cold shock in the hypocotyl fraction of Brassica seedlings.
All experimental conditions are the same as described in Table

1. O,” content of the control at each time point was expressed
as 100%.

Table 2. Changes in peroxidase activities according to the reco-
vering time after cold shock in B. napus cv. Naehanyuchae seed-
lings pretreated with Uniconazole

Recovering time POD activity (U/mg of protein)

(hours) Root Hypocotyl Cotyledon
control 8.39 (100) 0.85 (100) 0.81 (100)
0 740 ( 88) 0.84 (100) 0.73 ( 90)
4 780 ( 93) 0.90 (106) 0.72 (89
8 11.76 (140) 143 (168) 064 (79)
24 14.22 (170) 1.68 (198) 081 (100)

Uniconazole 0.3 ppm was treated to 3 days old seedlings. Conditions
of cold shock and recovery after 34 days of Uniconazole treatment
were the same as described in Table 1. Numbers in parenthesis
indicate percentage against control.
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Fig. 4. Change of H,0, content due to the recovering time after
cold shock in the hypocotyl fraction of Brassica seedlings. All
experimental conditions are the same as described in Table 1. H,O,
content of the control of B. napus cv. Naehanyuchae at each time
pont was expressed as 100%.
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Fig. 5. An increasing rate of peroxidase activity upon the recove-
ring time after cold shock (RAC) with (b) or w/0 (a) Uniconazole
in B. napus cv. Naehanyuchae seedlings.
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Biochemical Changes in Brassica Seedlings Due to Cold Treatment
Min-Hee Nam"™, Woo-Churl Park? and Kyeong-Bae Park® (\National Yeongnam Agricultural Experiment Station, Milyang
627-130, Korea; *Dept. of Agricultural Chemistry, Kyungpook National University, 702-701, Korea)

Abstract : In order to determine the mechanism of cold tolerance in crops, changes in biochemical factors related
with the biological reduction of molecular oxygen upon cold shock treatment were analyzed at an early stage of
Brassica germination. As the cold shocked seedlings were recovered under the normal growth condition for 24 hours,
the peroxidase activities in cold sensitive rape(B. napus) and cold tolerant “Sandongchae” (B. campestris) were considerably
increased by 33% and 87% in root fraction and, 84% and 206% in hypocotyl, respectively. The content of superoxide(O,™)
in hypocotyl fraction was dramatically accumulated until 8 hours after recovery and then gradually decreased. The
extent of superoxide accumulation was severer in B. napus than B. campestris. At 24 hours after cold shock, O,~
content was decreased to the nearly control level in B. campestris but still remained by 38% in B. napus. Even
though H;O, content in hypocoty] fraction was decreased only 2% in B. napus during cold shock, while in B. campestris
it was severely decreased about 15%. On the other hand, the cold shock at 3 days after Uniconazole treatment
was more effective in increase of peroxidase activity than each separate treatment.
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