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Table 1. Time course of peroxidase activity during germination
of Brassica seed

Days POD activity (U/mg of protein)
after Root Hypocotyl Cotyledon
germination BN BC BN BC BN BC
3 46 97 11 30 03 09
6 107 249 18 45 10 15
9 125 356 22 51 12 24
12 16.7 438 29 70 13 37

BN and BC indicate B. napus cv. Nachanyuchae and B. campestris
cv. Gunwisandongchae, respectively. Plants were grown in a growth
chamber at 20C with 12 hours photoperiods.
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Fig. 1. Time course of catalase activity and hydrogen peroxide
content in B. napus cv. Naehanyuchae seedling.
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Fig. 2. Change of hypocothyl length during germination of Bras-
sica seed. B. napus, Nachanyuchae; B. campestris, Gunwisandong-
-chae. .

Table 2. Effect of Unlconazole on perox1dase activity in. B. napus
cv. Naehanyuchae seedling

Conc.‘ of POD activity (U/mg of protein)
Uniconazole - - : ,

(ppm) : Root Hypocotyl Cotyledon

Control 10.04 (100) 104 (100) 051 (100)°
0.03 973 ( 97) 133 (128) 057 (119)
0.10 877 (8D 153 (147) 0.55 (108)
0.30 11.58 (115) 172 (165) 060 (118)
1.00 1033 (103 1.80 (173 059 (116)

Parenthesis indicates percentage against control. Uniconazole (5
mi/pot) was treated to 3days old seedlings. Peroxidase activity was -
analyzed at 3days after Uniconazole treatment. All seedlings were
grown under normal growth condition such as 24+ 1C during the
day (15 hrs. photoperiod) and 20+ 1T at night.

Table 3. Efféct of Uniconazole on hypoddtyl length and protein
content in B. napus cv. Naehanyuchae seedling

Conc. of - Hypocotyl " Protein content (mg/m/)
Uniconazole - “length —
“(ppm) . (cm) Root Hypocotyl ~ Cotyledon
Control 74 0.82 072 834
0.03 70 092 0.80 - 822
0.10 47 098 084 873
0.30 42 1.00 093 945
1.00 40 095 099 980 -

All experimental conditions of Uniconazole treatment were the same
as described in Table 2.
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Fig. 3. Correlation of the shortening rate of hypocotyl length
and the increasing rate of peroxidase activity by Uniconazole
treatment in the hypocotyl of B. napus cv. Naehanyuchae seedl-
ings.
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Biochemical Changes in Brassica Seedlings Due to Uniconazole Treatment**
Min-Hee Nam' and Woo-Churl Park? (\National Yeongnam Agricultural Experiment Station, Milyang 627-130, Korea;
Dept. of Agricultural Chemistry, Kyungpook National University, 702-701, Korea)

Abstract : [n order to obtain the basic data for clarifing the mechanism of cold tolerance in crops, we analyzed
various biochemical changes according to the Uniconazole treatment in Brassica seedling. Peroxidase activity in the
root fraction of Brassica seedling was about 3 to 4 times higher than that in hypocotyl fraction, while catalase activity
in those fractions showed opposite trend to the peroxidase activity. The content of hydrogen peroxide in root fraction
was higher than that of hypocotyl fraction as being a reciprocal proportion with catalase activity. Especially in all
fractions, peroxidase-activity of “Sandongchae” (B. campestris) seedling, known as cold tolerant, was two-fold higher
than that of cold sensitive rape(B. napus). The elongation rate of hypocotyl after germination was faster in B. napus
than in B. campestris. The application of Uniconazole at 0.3 to 1.0 ppm to B. napus suppressed 43 to 46% of hypocotyl
elongation and increased 65 to 73% of peroxidase activity in hypocotyl fraction. The shortening rate of hypocotyl
length due to Uniconazole treatment was positively correlated with the increasing rate of peroxidase activity in hypocotyl
fraction. Superoxide dismutase was not induced upon Uniconazole treatment and has only 3 isozymes in any fractions.
Its activity was observed in the order of cotyledon>root>hypocotyl fraction.
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“Biochemical Studies for the Mechanism of Cold Tolerance in Crops”.



