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Effect of acid rain on germination of Rice and Rape
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(1. The Key Laboratory of Industrial Biotechnology, Ministry of Education, Wuxi 214036, China; 2. Seed company, Xishan District,
Wuxi 214064, China; 3. College of Science and Technology of Suzhou, Suzhou 215009, China )

Abstracts: Rice and rape seeds were subjected to a simulated acid rain adjusted to pH value of 2. 0, 2.5, 3.0, 3.5, 4.0, 5.0, and
to pH values of 6. 5 (the control) for 7 days in order to understand the effects of acid rain on seed germination of various acid — fast
plant. The germination test showed that seed germination was remarkably inhibited by pH 2. 0 treatments for the two species. Rice
seeds germinated abnormally at pH 2. 5. Rape seeds didn’t germinated at pH 2. 5. From pH 2. 5 to pH 5. 0, the percentage of ab-
normal germination of rice decreased in relation with decreased acidity levels. When pH values above3. 0, percentage germination,
germination energy, germination index and vigor index of rice and rape seeds increased in relation with decreased acidity levels. The
positive correlation between each index and pH value was remarkable. From pH3. 0 to pHS5. 0, the amplitude differences of these
indexes of rice seeds were 4. 00% , 4. 67% , 3. 60% , 35.90% , respectively. In the same acidity levels, the amplitude differences
of rape seeds were 16. 67% , 10. 67% , 21.44% ., 52.99% , respectively. These data evidenced that the amplitude differences of
these indexes of rice seeds were remarkably lower than those of rape. The experiment data about physiological aspect demonstrated
that water absorption rate, respiratory rate and the transformation rate of storage reserve of rice and rape seeds also increased with
increased pH values. The positive correlation between these indexes and pH value was remarkable. The loss rate of storage reserve of
rice increased with increased pH values but that of rape decreased. Inhibition index of shoot and root length of two kinds of seeds
decreased in relation with increased pH values. The negative correlation between inhibition index and pH value also was remarkable.
From pH2. 0 to pH5. 0, the amplitude differences of water absorption rate, respiratory rate of rice seeds were 4. 84% , 73.07%,
respectively. The amplitude differences of rape seeds were 10. 38% , 87. 50% , respectively. From pH3. 0 to pHS. 0, the loss rate
of storage reserve, the transformation rate of storage reserve, inhibition index of root length, inhibition index of shoot length of rice
seeds were 3.39%, 9.21%, 77.74%, 12.00%, respectively. The amplitude differences of rape seeds were 7. 55%, 15. 70%,
81.61% , 55.87% ., respectively. The amplitude differences of index of rice seeds were lower than those of rape. The experiment
data suggested that rice had stronger fastness than rape under acid rain stress.
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Tablel The effects of acid rain on rice seeds germination

WhHE/pH  REER /% 2:H REH % 2EMH JOFIREC MXME WSRO MDIME RREREFR/ R
CK 96. 00 — 92. 00 — 31.49 100. 0 3.76 100. 00 1.33 —
2.0 0.00" " -96.00 0.00" " -92.00 0.00" " 0. 00 0.00" " 0.00 0. 00 -1.33
2.5 0.00" " -96.00 0.00" " -92.00 0.00" " 0. 00 0.00" " 0. 00 90.00" " +88. 67
3.0 93.33 -2.67 91.33 -0.67 28.69" " 91.11 2.417° 64. 10 4.67" +3.34
3.5 94. 67 -1.33 92. 00 0. 00 29.60" 94.03 2.827" 75. 00 1.33 0.00
4.0 95.33 -0.67 92. 67 +0.67 31.09 98.73 3.43 91.22 1.33 0.00
5.0 97.33 +1.33 96. 00 +4.00 31.40 99.71 3.76 100. 00 1.33 0. 00

s % % P <0.01, % P <0.05, A,
®2 BWXNBMEMFHLAZNE
Table 2 The effects of acid rain on rape seed germination

WHE/pH R/ % 2l REFH % E= REFIREC O MO WJHEE MIXME RREZFRE/% 2
CK 85.33 — 75.33 — 33.58 100. 00 3.51 100. 00 0. 00 —
2.0 0.00" " -85.33 0.00" " -75.33 0.00"" 0. 00 0.00" " 0.00 0. 00 0. 00
2.5 0.00" " -85.33 0.00" " -75.33 0.00" " 0. 00 0.00" " 0.00 0.00 0. 00
3.0 70.00" " -15.33 67.33" " -8.00 27.72" " 82.55 1.78"" 50.71 0.00 0. 00
3.5 84. 67 -0.66 74.00 -1.33 32.73 97. 47 3.20"" 91.17 0. 00 0.00
4.0 85.33 0 78.00 +2.67 34.58" 102. 98 3.57 101.71 0. 00 0.00
5.0 86. 67 +1.34 78. 00 +2.67 34.92"" 103.99 3.64 103.70 0. 00 0. 00
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Table3 The effects of acid rain on rice seed physiological activities

b B W KA T4 J5

[ae: 270018 ZER AN HRA Al

/pH /% PR A THFEHE /% BEERE /% =M 5%/ % 2 880/ % =M
CK 36. 14 — 0.26 100. 00 31.46 — 33.65 — 0. 00 — 0.00 —
2.0 30.40""  -5.74 0.06"" 23.08 24.35°° -7.11 0.00"" -33.65 100"~ + 100 100"~ + 100
2.5 33.64"" -2.50 0.10°° 38.46 25.07"" -6.39 6.14"" -27.51 86.11"" +86.11 100"~ + 100
3.0 34.43*"  -1.71 0.12°° 46. 15 28.56" -2.90 25.21"° -8.44 12.84"" +12.84 78.66"" +78.66
3.5 34.91° -1.23 0.16"° 61.54 29.52° -1.94 28.49"° -5.16 8.28"" +8.28 36.49""  +36.49
4.0 35.11 -1.03 0.24 92.31 30. 41 -1.05 31.17 -2.48 0. 84 +0. 84 0.92 +0.92
5.0 35.24 -0.90 0.26 100. 03 1.95 +0.49 34.42 +0.77 -1.61 -1.61 -2.30 -2.30
R4 BEXHEMFEEEHNZM
Table4 The effects of acid rain on rape seed physiological activities
AR e w0 gy RO TRy REEE
/pH /% THFER /% BEGE /% 6% % 88/ %
CK 93.21 — 0.16 100 16. 74 — 43.18 — 0 — 0 —
2.0 81.34"" -11.87 0.04"" 25.00 28.60"" +11.86 0.00"" -43.18 100"~ + 100 100"~ + 100
2.5 82.27"" -10.94 0.07"" 43.75 30.03""  +13.29 0.00"" -43.18 100" " + 100 100" " + 100
3.0 84.86" " -8.35 0.13"" 81.25 25.02" " +8.28 27.13"" -16.05 56.36"" +56.36 85.07"" +85.07
3.5 86.17" " -7.04 0.15 93.75 21.20" " +4.46 41.08" -2.10 9.59"" +9.59 35.90""  +35.90
4.0 90. 67 -2.54 0.16 100 19.87° +3.13 41.96 -1.22 5.76" " +5.76 17.80" "  +17.80
5.0 91.72 -1.49 0.18 112.51 7.47 +0.73 42.83 -0.35 0.49 +0.49 3.467 " +3.46
3 i (4.0% ~35.9% ) <ili3%(8.0% ~52.99% ). VLI
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