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Effects of Temperatures on Seed Germination Characteristics
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Abstract: Temperature is an important factor to impact seed germination. Under the background of climate warming

and grassland degradation it includes great value to understand temperature change on seed germination of Stipa pur—

purea. In the present study six constant temperature conditions (5 10 15 20 25 and 30 C) and three variable

temperature conditions ( 5/15 10/20 and 15/25 °C) were set to systematically detect the effects of temperatures on

seed germination characteristics of Stipa purpurea from three different populations. The results showed that the more

suitable seed germination temperature of S. purpurea ranged from 15 to 25 C

and temperatures lower than 10 °C or

higher than 30 °C would not be conducive to seed germination. Compared to the corresponding constant temperatures

variable temperature conditions had no effects on promoting seed germination of S. purpurea. Seed germination charac—

teristics of S. purpurea from different populations responded to temperature change with both same and different points.

Correlation analysis revealed that altitude showed highly significant negative correlation with the germination rate

whereas soil temperature of seed germination seasons in the field had significant negative correlation with seed germina—
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tion delay. This study will provide a scientific basis for reasonable protection and restoration of S. purpurea meadow.
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Table 1  Basic information about seeds weight and collection sites of Stipa purpurea
Locality Longitude and latitude Alitude Monthly average soil Thous.and seed Vegetation
/m temperature / °C weight/g type
Gar E 80°47-22" N 31°10°57" 4495 5.10 2.45
Nyima E 86°50°54” N 32°00°05" 4538 3.83 1.85
Nagchu E 90°37°15" N 30°50°52" 4690 3.13 2.61
( http: //cde. cma. gov. cn/home. do) 1981-2010 (4.5 )

" The data is from the China Meteorological Data Sharing Service Network ( http: //cdc. cma. gov. cn/home.do)  which is the average monthly tem—

perature of seed germination season ( April and May) for the years 1981-2010 from the nearest weather stations
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Fig. 1 Effects of temperatures on seed germination rate and germination energy of Stipa purpurea from different populations
A. Germination rate; B. Germination energy. Different letters on column present significant difference

( P<0.05) ( Following figures are the same)

2

Table 2 The average values of Stipa purpurea seed germination indicators from three populations under different temperature conditions

Temperature Germination Germination Germination Germination Germination Germ length Radicle length
I rate /% energy/% index delay/d duration/d /mm /mm

5 5.0£6. 9° 0. 0£0. 0° 0. 04+0. 06° / / 0. 00+0. 00° 0. 00£0. 00*

10 74.3+13.0" 0.0=0. 0° 1.30+0.28%  9.08+0.52°  18.50+1.00°  11.44x1.96" 11.09+1. 38"

15 78.0£19.0" 4.0%1. 0" 1.7120. 48"  7.00£0.50"  18.58+2.74"  26.22%3.65°  20.19%7.00°

20 79.3+7.0" 40.314.0%  2.94x0.51¢ 4.0020.00°  14.42+1.70°  53.46x4.45°  25.92+3.37¢

25 76.7+7. 6" 54.7+15.5° 3.97+1.23¢ 2.58+0.63%  17.58+4.25°  58.98+4.75°  33.70x4. 09"

30 54.3x1.5" 32.7+13.8™  2.98+1.23 2.25+0.43%  19.92+2.70°  41.39£9.55¢  26.42+1.08
5/15 64.0+5.2" 0.0=0. 0° 0.80+0. 11" 14.00+1.32'  16.08x1.81° 4.20+2. 00" 4.68+2. 97"
10/20 79.0+4. 4" 14.3+11. 1 1.970.36™ 5.92+0.95"  15.92+2.74*  31.56+2.47°  24.94x2 20

15/25 70.0+7. 8" 38.3+16.5"  2.63+0. 86" 3.92+0.58*  19.50+4.55° 50.78+1.77¢ 33.20+6. 944
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Fig. 2 Effects of temperatures on seed germination index

of Stipa purpurea from different populations
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Fig. 3  Effects of temperatures on seed germination delay and germination duration of Stipa purpurea from

different populations. A. Germination delay; B. Germination duration
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3

Table 3 Correlation analysis of different Stipa purpurea populations among seed size habitat conditions and seed germination indicators

Gr Ge Gi Gd Gd Lg Lr
Pearson -0.525 -0.396 -0.245 -0.042 -0. 663 -0.876 0. 305
. . ( ) 0. 648 0. 741 0. 842 0.974 0.539 0.320 0. 802
Seed size
N 3 3 3 3 3 3 3
Pearson -1.000*  -0.994 -0. 965 0. 850 -0.978 -0. 850 -0. 680
. ( ) 0. 004 0. 067 0. 169 0.353 0.135 0.353 0.524
Altitude
N 3 3 3 3 3 3 3
Pearson 0.891 0.932 0.978 -0.997" 0.772 0.513 0.941
Soil ( ) 0. 300 0.237 0.135 0.049 0. 439 0. 657 0.220
temperature N 3 3 3 3 3 3 3
" 0.05 ( ) P 0.01 ( )

" Significant correlation on the 0. 05 level ( bilateral) ; ** Significant correlation on the 0. 01 level ( bilateral)
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