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Influence of heavy metal waste water on seed
germination of different wetland plants

ZHANG Gui-ling
(College of Life Science, Linyi University, Linyi 276000, China)

Abstract Our objective was to explore the germination of wetland plant seeds in heavy metals waste water. Seventeen
species of wetland plant seeds were collected and incubated in the waste water with different heavy metal
concentrations. The results showed that the germination rate, germination, index and vigor index of 10 seeds increased
at first and then decreased with increasing heavy metal concentrations except Phragmites caustralis, Arundo donax.,
Cyperus alternifolius, Lris pseudacorus Linn, Juncus effuses, Alisma plantago-aquatica, Ranunculus sceleratus L. The
higher the concentration, the more obvious inhibition was observed. All the parameters in both T3 and T4 were
significantly lower than those of the control (P > 0. 05). The inhibition to the vitality index was greater than the
germination rate and germination index. All the seeds had certain resistance to heavy metal stress. The cluster analysis
of the membership function integrated values showed that the test plants were divided into 3 categories with high,
medium and low resistance to heavy metal stress during germination. Both Lris pseudacorus Linn and Limnocharis flava
were lowest resistant to heavy metals. Twelve species were middle resistant. Typha orientalis, Typha minima,
Phragmites caustralis were highest resistant to heavy metals, suggesting that they might be suitable to grow in the
wetland contaminated with heavy metals.
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PSS R Cd % Cr #iPb 4 Cu B NI % Zn

CK 0 0 0 0 0 0
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Table 2 Germination traits of 17 species wetland plant seeds

TH ) %4 B b B HEE/ % [P & ILAER
Plant names Treatment Germination Germination index Vigor index
oK 3 CK 76+£1.7 ab 8.621+0.19 ab 0.204 740.000 9 b
Veronicaundulata T1 84+2.3 a 8.714£0.15 a 0.216 840.001 2 a
T2 744+6.2 b 8.174+0.12 b 0.195540.001 5 b
T3 70£2.3 b 7.384+0.09 ¢ 0.152 440,002 6 ¢
T4 60+2.9 ¢ 6.43+0.21d 0.097 240.000 6 d
e CK 6443.9 a 13.13£0.23 a 0.200 840.001 7 a
Phragmites caustralis T1 64+1.5a 13.154+0.17 a 0.200 340.000 8 a
T2 6242.4 ab 13.134+0.12 a 0.198 340.001 2 b
T3 6042.7 ab 13.07£0.20 b 0.178 840.001 4 b
T4 58+1.4 b 12.61+0.18 ¢ 0.171 740.000 6 ¢
K2, CK 80+1.3b 12.08+0.08 b 0.559 970.004 b
Scirpus validus Vahl T1 86+2.5 a 13.214+0.11 a 0.581 140.029 a
T2 76£3.1b 11.9240.25 b 0.536 5+0.013 ¢
T3 70+1.8 ¢ 10.754+0. 14 ¢ 0.405 640.033 d
T4 564+2.7d 8.2540.07 d 0.328 440.024 ¢
AR CK 704+3.2 a 8.34+0.12 a 0.739 840.027 a
Arundo donax T1 70£2.7 a 8.30%0.04 a 0.661 3+0.044 b
T2 66+1.9 a 7.8240.19 b 0.656 310.037 b
T3 60+1.3b 7.2740.10 ¢ 0.528 140.014 ¢
T4 544+2.5 ¢ 6.5040.17 d 0.433 540.021 d
4 2 CK 8642.6 ab 14.3740.27 b 0.438 840.028 b
Cyperus alterni folius T1 90+£1.7 a 15.2840.16 a 0.462 840.018 a
T2 8042.1 be 12.524+0. 14 ¢ 0.426 140.031 ¢
T3 76+1.4 ¢ 11.6440.20 d 0.302 840.020 d
T4 664+2.3d 9.4740.11 ¢ 0.249 240.024 ¢
W CK 56+1.2a 7.8940.07 a 0.873 040.041 a
Lris pseudacorus Linn T1 5046.9 ab 7.84%0.14 a 0.823 740.039 b
T2 4842.2 b 7.38+0.10 b 0.630 240.027 ¢
T3 424+5.6 ¢ 6.26+0.11 ¢ 0.610 340.038 d
T4 324+1.34d 4,9840.19 d 0.495 740.024 ¢
WAL CK 5442.6 a 7.84+0.12 a 0.006 1£0.000 9 a
Limnocharis flava T1 56+5.4 a 7.92+0.07 a 0.006 3£0.000 7 a
T2 54£1.9 a 7.1240.31 b 0.004 540.000 3 b
T3 46+2.3 b 6.2140.17 ¢ 0.003 540.000 4 ¢
T4 30+1.7 ¢ 5.3240.13 d 0.002 140.000 8 d
B CK 94+2.5 ab 15.64+2.14 ¢ 0.232 040.015 b
Acorus calamus T1 96+4.7 a 16.37+3.01 a 0.243 840.007 a
T2 9043.6 b 16.24+1.59 a 0.233140.011 b
T3 80+2.1c 15.884+2.87 b 0.182 740.009 ¢
T4 74£2.9 ¢ 14.1440.97 ¢ 0.123 340.017 d
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Plant names Treatment Germination Germination index Vigor index
i CK 8040. 8 ab 12.86+0.17 b 0.098 2+0.000 8 b
Typha orientalis T1 8642.7 a 13.5240.14 a 0.099 5£0.001 5 a
T2 8242.0 ab 12.7740.13 be 0.098 940.001 7 ab
T3 78+1.7b 12.6940. 22 cd 0.092 7£0.001 0 ¢
T4 70+1.4 ¢ 12.3640.18 d 0.089 4+0.001 4 d
T CK 80+1.8 ab 9.75+0.06 a 0.614 3+0.025 a
Juncus e f fusus T1 84+2.4a 9.6140.12 ab 0.614 7£0.017 a
T2 78+1.7b 9.42740.16 be 0.528 2+0.012 b
T3 76+1.4b 9.2940.20 ¢ 0.433 6+0.021 ¢
T4 68+2.3 ¢ 8.76+0.17d 0.343 1£0.019d
T8 CK 5443.2 ab 6.23+0.18 b 0.102 4£0.000 4 b
Lythrum salicaria Linn T1 56+3.7 a 7.1540.10 a 0.108 60.001 3 a
T2 524+1.6 b 6.1840.06 b 0.103 0£0.001 7 b
T3 44+1.1 ¢ 5.6440.09 ¢ 0.091 3+0.001 0 ¢
T4 38+1.8d 4.5840.11d 0.085 7£0.001 4 d
BB CK 64+2.4 ab 17.2940.16 b 0.005 6£0.000 8 a
Alisma plantago-aquatica Tl 68+1.5a 17.7240.23 a 0.005 04=0. 000 3 ab
T2 64+2.7 a 15.84=+0.17 ¢ 0.004 5£0.000 7 b
T3 58+2.1b 15.28+0.20d 0.003 2£0.000 6 ¢
T4 50£3.5 ¢ 14.2240.19 ¢ 0.001 94£0.000 4 d
%37 CK 90+2.0 a 39.48+3.32 b 0.093 7%0.001 8 a
Plantago asiatica T1 94+1.4 a 40.2942.51 a 0.094 1£0.001 1 a
T2 90+3.4 a 37.43+1.97 b 0.093 0+£0.0014b
T3 82+1.7b 34,17+2.17 ¢ 0.081 4+0.000 9 ¢
T4 68+2.1c 30.62+1.29 d 0.072 6+£0.001 3 d
¥ fi i CK 64+0.7 a 12.87+0.37 b 0.152 7+0.002 8 b
Pontederia cordata T1 66+1.2a 13.2440.14 a 0.155 2+0.001 8 a
T2 60+2.4 ab 12.7340.29 ¢ 0.148 3+£0.019 ¢
T3 54+1.3 be 10.5140.18 d 0.139 4+0.002 1 d
T4 48+1.5 ¢ 8.79£0.20 ¢ 0.127 24£0.001 2 e
N CK 76+0. 6 ab 12.5140.27 b 0.089 70. 001 2 ab
Ty pha minima T1 80+1.7a 12.9740.19 a 0.090 440,001 1 a
T2 76£1.1 ab 12.47+0.34 b 0.089 1£0.002 1 b
T3 72+2.6 b 12.214+0.11 ¢ 0.082 1£0.000 9 ¢
T4 64+2.2c 11.96=+0.16 d 0.076 4=0.001 7 d
T 2 CK 86+1.8 ab 4,8140.08 ab 0.075 340. 002 6 ab
Cortaderia selloana T1 88+3.7 a 4.9240.12 a 0.075 94£0.001 2 a
T2 8441.4 ab 4.76+0.06 b 0.071 2£0.000 8 b
T3 78+£2.7b 4.20%0.11 ¢ 0.062 8£0.001 4 ¢
T4 70£1.9 ¢ 3.4940.05d 0.053 3£0.001 1 d
Vel A CK 88+2.6 a 3.50+0.07 b 0.103 1£0.001 7 a
Ranunculus sceleratus L T1 90+1.3 a 3.6140.10 a 0.102 97£0.000 8 a
T2 86+2.8 a 3.49%0.09 b 0.095 7£0.001 9 b
T3 78+3.0b 2.86+0.04 c 0.082 3+0.001 1 ¢
T4 60+E1.7 ¢ 2.2740.08d 0.061 8£0.001 6 d

T W H/NG FHRER R P<0.05 K2R BE,

Note: Different small letters in the same column mean significant difference at 5%

level at L.SD test.
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