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Fig. 1 Effects of seed soaking in CaCl, solution on germination rate (A), germination energy (B),

germination index (C) and vigor index (D) of Festuca arundinacea seeds under simulated acid rain stress

A RNG bR & AL Fi A 22 5 B3 (P<<0.05) . R ).

Note: Different lower case letters show significant difference at 0. 05 level. The same below
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Fig. 2 Effects of seed soaking in CaCl, solution on seedling height (A), root length (B), fresh weight (C) and

electrical conductivity (D) of Festuca arundinacea seedlings under simulated acid rain stress
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Table 1 The scores of effects of seed soaking in CaCl,

solution on germination characteristics of Festuca arundinacea

seeds under simulated acid rain stress

CaCl, ¥ J& 34y Hey
CaCl, concentration/mmol « L™} Score Order
0 —3.814 6
5 —2.022 5
10 0.211 3
25 2.570 2
50 3.353 1
100 —0.298 4
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Table 2 Subordinate function analysis of effects of seed soaking in CaCl, solution on indices of seeds germination of

Festuca arundinacea under simulated acid rain stress

& R EUE Subjection value

CaCl, ¥ GaTEE 4
CaClo  gpsd RS RN WA W MK 8RR mi%  Comprehensive Order
concentration/ Germination Germination Germination Vigor Seedling Root Fresh Electrical ~evaluation value
mmol « L' rate energy index index  height length weight conductivity
0 0. 000 0. 000 0. 000 0. 000 0.000  0.000 0.000 0.000 0. 000 6
5 0.143 0.143 0.312 0.185 0.372 0.049 0.169 0. 440 0. 645 5
10 0. 357 0.286 0.528 0.556 0.704 0.439 0.687 0. 600 1.477 3
25 0.571 0.714 0.731 0. 815 0.870 1.000 0.936 1. 000 2.346 2
50 1. 000 1. 000 1. 000 1. 000 1.000 0.689 1.000 0.720 2.627 1
100 0.571 0.333 0.462 0.481 0.507 0.199 0.569 0.520 1. 289 4
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Effects of Ca’* on germination characteristics of

Festuca arundinacea seeds under simulated acid rain stress

CHANG Qing-shan', ZHANG Li-xia’, WAN Tao®, WANG Qing-ya', WANG Rui’
(1. College of Forestry, Henan University of Science and Technology, LLuoyang 471003, China;
2. College of Agriculture, Henan University of Science and Technology, Luoyang 471003, China;
3. Department of Biology and Chemistry, Jingdezhen Comprehensive College, Jingdezhen 333000, China;
4. College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, China;
5. College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to find the optimum CaCl, concentration and study effects of CaCl, on seed germination
characteristics under simulated acid rain stress, Festuca arundinacea seeds were treated with different con-
centration CaCl, solutions and the related germination indexes were measured after seed soaking. The
results indicated that seed germination percentage, germination energy. germination index, vigor index,
seedling height, root length and seedling fresh weight increased firstly, and then declined with increaseing
CaCl, concentrations continually, while electrical conductivity of seedlings was oppsite, declined firstly and
then increased. The results obtained from the comprehensive evaluation of principal component and subor-
dinate function analysis showed that the order (from strong to weak) of effects promoted by Ca*" was 50,
25, 10, 100, 5 and 0 mmol « L', The 50 mmol « L™' CaCl, solution soaking seeds was the best for
F. arundinacea to improve the resistance to acid rain at the germination phase.
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