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Response of Amylase and Peroxidase Activity of
Emerging Rice Seeds to Different Temperatures™

Chang Ho Soh* Yeong Deok Rho* Jin Il Yun* and Young Chae Kim*

ABSTRACT : The periods of germination and seedling emergence, epidermal cell size and the

activities of peroxidase and amylase of 6 rice cultivars were examined to clarify the response to

3 temperature conditions, constant temperatures of 27°C and 17°C and alternating temperature of

24 /10%C, in the dark condition. The periods of germination and seedling emergence were inc-

reased and the germination was delayed greater than the seedling emergence under 17°C and
24 /10°C, compared with 27°C. Lengths of epidermal cell of coleoptile and first leaf were red-
uced, but the widths were increased in the 17°C and 24 /10°C, compared with 27°C. The activi-
ties of peroxidase in the emerging shoots and amylase in the germinating seeds were reduced in

17°c and 24 /10C. There were significant correlations between peroxidase activities and the

widths of epidemal cell of first leaf and between amylase activities and periods of germination.
Varietal differences of all observations were remarkable in 17°C and 24 /10C.

Key words : Amylase and peroxidase acitivity, Emerging rice seeds.
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Table 1. Effect of temperature on the germination and emergence of rice cultivars

Days to 50% emergence?

Days to 90% germination?

Days to 90% emergence®

Cultivar 279 17 24 /10 27 17 24/10 27 17 24/10
Seohae 6.3 15.0 13.7 2.7 6.7 4.2 3.6 8.5 7.0
Hwasung 6.2 15.8 13.2 2.4 6.9 4.0 3.4 10.3 6.8
Shoa-Nan-Tsan 4.5 16.1 15.8 2.0 5.8 3.3 2.8 9.6 7.4
Lenkwang 4.7 16.7 16.2 21 5.5 3.2 3.7 12.0 10.0
Baekyang 6.4 21.3 22.4 3.0 10.4 6.9 3.8 14.7 13.6
Newbonnet 6.6 22.1 16.8 3.3 9.6 5.6 3.7 9.8 10.4
LSD 0.8 1.6 1.8 0.3 11 0.9 0.6 1.6 2.1

U Seeding depth: 2.5cm, dry seed sown, 2" Pertridish trial

3 Seeding depth: 2.5cm, germinated seed sown

4 Temperature: 27C and 17°C were constant temperatures, respectively and 24 /10 indicated temperature

cycle by 24%C for 12 hours and 10°C for 12 hours.
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Fig. 1. Lengths of coleoptile (C) and first

leaves (F) of rice seedling. Germi-
nated seeds were sown at 2.5cm soil
depth and measured the length when
they emerged.
Temp: the same as Table 1. cv: cul-
tivar, Seohae(Seo), Hwasung(Hwa),
Shoa-Nan-Tsan(Shoa), Lenkwang(Le-
n), Baekyang(Baek), Newbonnet(Ne-
w)
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Table 2. Subepidermal cell size of coleoptile(Coleop) and first leaf(First) of emerging seedlings
under the different growth termperatures.

(unit: gm)
27v 17 24 /10

Cultivar Coleop First Coleop First Coleop First

L2 w L \'Y L \Y L W L W L Y
Seohae 139 33 113 17 137 28 96 24 131 33 72 16
Hwasung 146 29 115 21 135 23 91 21 142 33 75 18
Shoa-Nan-Tsan 155 24 110 11 127 27 86 21 133 31 79 15
Lenkwang 154 25 92 13 133 31 64 17 119 33 73 18
Baekyang 158 30 104 19 114 31 69 21 99 34 63 17
Newbonnet 141 27 98 12 121 24 62 14 123 32 59 13
LSDgs 18 4 14 6 13 5 11 5 13 bs 6 ns

U Temperatures : the same as Table 1.

2 1: length, W: width
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Table 3. Peroxidase activity in rice shoots during emergence

0 DATY 1 DAT 3 DAT
Cultivar 27 27 17 24 /10 27 17 24 /10
— uint /mg protein —
Seohae 1.38 1.49 1.62 1.42 1.54 1.84 1.61
Hwasung 1.24 1.56 1.66 1.39 1.63 1.75 1.67
Shoa-Nan-Tsan 1.37 1.46 1.64 1.45 1.52 1.56 1.63
Lenkwang 1.11 1.43 1.46 1.29 1.57 1.73 1.78
Baekyang 1.30 1.56 1.65 1.38 1.59 1.78 1.69
Newbonnet 1.17 1.42 1.61 1.39 1.49 1.58 1.51
LSD s 0.17 ns 0.13 0.08 0.10 0.09 0.11

D DAT: days after temperature treatment, Germinated seeds were sown at soil depths 2.5cm and grown under
27°C constant temperature condition for 44 hours and transferred to three temperature conditions.
2) Temperature: the same as Table 1.

Table 4. Effect of temperatures on the amylase activity of rice seeds during germination

Temp. Cultivar Days after treatment
() 1 2 4 6 8
Seohae 44 19.3 51.2 64.5 80.0
Hwasung 3.4 13.9 47.0 63.7 71.3
27 Shoa-Nan-Tsan 9.1 15.8 63.3 72.9 82.5
Lenkwang 9.7 16.3 65.4 76.8 85.6
Baekyang 1.7 7.8 33.1 42.0 52.5
Newbonnet 5.9 10.4 44.2 54.2 74.6
LSD 1.8 2.4 3.6 7.3 6.4
Sechae 3.0 2.4 10.7 21.7 37.2
Hwasung 1.7 2.3 11.7 24.9 30.1
17 Shoa-Nan-Tsan 1.7 4.6 20.4 26.2 36.7
Lenkwang 1.2 5.9 24.4 33.2 54.6
Baekyang 1.5 1.9 7.3 20.1 28.1
Newbonnet 1.3 2.4 9.6 20.4 27.6
LSD ns 1.6 2.4 3.7 5.8
Seohae 4.2 3.2 18.4 32.5 49.9
Hwasung 2.8 4.1 14.4 29.4 43.3
24 /10 Shoa-Nan-Tsan 2.7 9.5 14.7 36.6 61.1
Lenkwang 2.0 11.6 21.8 42.3 70.5
Baekyang 1.8 1.7 8.3 20.9 25.9
Newbonnet 1.1 3.8 11.5 22.3 27.2
LSD g5 1.6 4.3 5.4 7.1 9.2
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Table 5. Correlations between parameters

Correlation

Parameters o
coefficient

Length of coleoptile and

length of coleoptile cell 0.515*
Peroxidase acitvity (3DAT) and

length of coleoptile cell 0.083™

width of coleoptile cell 0.064"¢

length of of first leaf cell 0.183"

width of of first leaf cell 0.611*
Days to 90% germination and

amylase activity, 2DAT 0.631*

amylase activity, 4DAT 0.567*

amylase activity, 6DAT 0.648*

amylase activity, SDAT 0.726™*
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