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Abstract:In order to explore combined effects of growth of soybean seedling to acid rain and rare earth,soybean seedling
were subjected to Lanthanum ( Il ) and simulated acid rain. Response of growth of soybean seedling’ s underground and a-
bove- ground organs to combined treatments of Lanthanum ( Il ) and acid rain were studied. The results indicated that RE,
(20 mg - L™") promoted soybean seedling growth , but that RE, (60 mg - L") ,RE, (100 mg - L."" ) and RE, (500 mg - L")
inhibited growth of soybean seedlings. The sequence of inhibition degree was RE, > RE, > RE,. Under acid rain ( AR,/
pH2.5,AR,/pH3.5 and AR,/pH4.5) stress alone,all growth indices were lower than those of the control. With RE and
AR combined treatments , growth of soybean seedling were all inhibited. The degree of inhibition of growth was larger when
the pH value of AR was lower and the concentration of RE solution was higher. Moreover, the degree of decrease of growth

index in RE; and AR combined treatment was lower than that in AR or RE, treatment alone ,while RE, ,RE;and RE, are op-

posite.
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Table 1  Effects of La( Il ) and acid rain on the growth of above- ground organs of soybean seedling
b3 PR LIIIEA e ETHE IH-fif T L i

Treatment Plant height/cm Leaf area/cm? Shoots fresh weight/g Shoots dry weight/g  Leaf fresh weight/g Leaf dry weight/g
CK 45.25 +0.62b 101.77 +1.70b 1.597 £0.027b 0.173 £0.001b 0.888 +0.021b 0.129 +0.011b
RE, 46.41 +0.34a 105.31 +1.68a 1.767 £0.006a 0.184 +£0.005a 0.964 +0.036a 0.147 £0.004a
RE, 42.40 £2. 15¢ 79.57 +2.89f 1.532 +0.036¢ 0.171 £0.003b 0.728 +0.002e 0.103 +0.003ef
RE; 41.23 +0.04de 73.10 1. 14¢g 1.385 +£0.009ef 0.160 +0.003cd 0.689 +0.007fg 0.092 +0.003gh
RE, 35.97 £0.20gh 69.71 +0.31h 1.266 +0.004g 0.150 +£0.003ef 0.586 +0.022i 0.084 +0.002ij
AR, 34.65 +1.49jk 80.93 +1.42f 1.091 +£0.065h 0. 123 +0. 006hi 0.658 +0.049h 0.099 +0. 004fg
AR, 35.70 1. 68hi 87.80 £0.79%e 1.336 +0. 006fg 0.135 +£0.017g 0.687 +0. 006fg 0.107 +0.004de
ARy 37.63 £0.0.70f 91.18 +0.35d 1.442 +0.050d 0.156 +0.003de 0.762 +0.054d 0.116 +0.009¢
RE, + AR, 37.15 =0. 69f 87.13 £3.00e 1.228 £0.048gh 0.136 +0.008¢g 0.703 +0.020ef 0.110 £0.009¢d
RE, + AR, 40.31 +0.03e 90.87 +1.15d 1.394 +0.002de 0. 155 0. 005def 0.730 £0.007e 0.115 +0.009¢
RE; + AR; 41.72 +0.58cd 94.45 +2.50¢ 1.505 £0.049¢ 0.165 +0.002bc 0.815 +0.055¢ 0.125 £0.003b
RE, + AR, 33.61 +0.36l 42.58 +0.701 1.070 0. 045i 0.119 £0.002ij 0.230 £0.018m 0.068 +0.007m
RE, + AR, 34.74 +1.01j 62.88 +0.74j 1.252 £0.055gh 0.131 +0.006gh 0.559 +0.005ij 0.080 +0.002jk
RE, + AR, 36.88 £0.35fg 70.44 +0.66gh 1.371 £0.010ef 0. 147 +0. 006f 0.671 +0.035gh 0.095 +0.012gh
RE; + AR, 31.75 £0.36mn 32.06 £2.73m 0.911 +0.029k 0.117 £0.0041; 0.179 £0.003n 0.061 +0.005n
RE; + AR, 33.78 +0. 40kl 58.15 +2.21k 1.200 +0.008h 0. 123 +0.006hi 0.501 +0.008k 0.077 +0. 003kl
RE; + AR; 34.95 £0.44ij 66.42 +2.20i 1.265 +0.004¢g 0.129 +£0.007gh 0.558 £0.002j 0.089 +0.003hi
RE, + AR, 30.60 +1.170 30.59 £0.76m 0.848 +0. 0581 0.108 +0.011k 0.151 +0.0050 0.059 +0.003n
RE, + AR, 31.47 +1.16no 57.86 +2.67k 0.981 +0.015j 0. 113 +0.006jk 0.465 +0.0241 0.073 +0.005Im
RE, + AR, 32.51 £0.10m 60.74 +0.42jk 1.207 +£0.058h 0.116 +0. 0155k 0.511 +0.046k 0.084 +0.006ij

P BE R AME £ AR UER s R R TR R R [R | th & A B ) 2% 5 5 3 (P <0.05) , F[A]. The data in the table are average values + standard

deviation. Values followed by a different letter within the column are significantly different at 0. 05 probability level. The same as below.
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Table 1  Effects of La( Il ) and acid rain on the growth of

underground organs of soybean seedling
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Treatment Main root length/e¢m Root fresh weight/g Root dry weight/g

CK 12.60 £0.35b  0.921 +0.053b  0.058 =0.007h
RE, 13.07+0.24a  0.980 +0.004a  0.062 =0.001a
RE, 12.42£0.06b  0.887£0.009c  0.056 =0.002h
RE, 12.06 £0.0lc  0.841£0.003d  0.049 +0.001c
RE, 11.72+0.15d  0.803 +0.004e  0.046 =0.001d
AR, 9.59 +0.60i 0.605 £0.055kl  0.033 £0.007hi
AR, 10.47 £0.40fg  0.664 £0.024hi  0.037 £0.009g
AR, 11.07 £0.76e  0.732£0.053f  0.045 £0.011d
RE; +AR; 10.50+0.03fg  0.670 +0.005hi 0.040 =0.001f
RE, +AR, 10.84+0.10e  0.703 £0.016fg  0.044 £0.0.01de
RE, +AR;  11.7120.43d  0.781 £0.043e  0.049 £0.001c
RE, + AR,  9.40 =0.06i 0.267 £0.0080n 0.021 +0.001;
RE, + AR, 10.19+0.09gh  0.621 £0.003jk 0.035 £0.001gh
RE, +AR;  10.95+0.09¢  0.682£0.034gh 0.043 £0.001ef
RE; +AR,  9.30£0.09i  0.231£0.0130  0.016 £0.002k
RE; +AR,  9.97+0.11h  0.588=0.021lm 0.033 £0.001hi
RE; +AR;  10.79 +0.18ef  0.675 £0.012gh  0.041 0. 002f
RE, + AR,  8.97 =0.11j 0.108 £0.030p  0.011 £0.0011
RE, +AR,  9.59 +0.67i 0.572+£0.020m  0.031 0. 002i
RE, +AR;  10.42+0.24g  0.644 +0.014ij 0.037 =0.001g
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