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Effects of Coal Mining Wastewater and Soil Amendments on Seed Germination and Seedling Growth of Ken—

tucky Bluegrass
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(1. College of Ecology and Environmental Science, Inner Mongolia Agricultural University, Hohhot 010019, China; 2.College of Animal Sci—
ence and Technology, Hebei North University, Zhangjiakou 075000, China )

Abstract: In laboratory, petri dish exposure test was adopted to study seed germination and seedling growth of two common Kentucky blue—
grass, Nuglade and Award, as influenced by coal mining wastewater and different soil amendments (gypsum, coal powder and sewage sludge ).
Seed germination and seedling growth were negatively influenced by reclaimed mining wastewater and 2:1 mixture of wastewater and clean
water, however, irrigation with 1:1 wastewater and clean water had no significant influence on germination percentage, germination tendency,
germination index and seed vigor index, and promoted root length and shoot length, compared with the control. In amendment treatments,
seed germination and seedling growth were best in gypsum irrigated with 2:1 and 1:1 mixture of reclaimed wastewater and clean water.

Keywords: reclaimed mining wastewater; soil amendments; seed germination; seedling growth
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Table 1 Quality of water used in experiment

IKFE Ca*/mg- L™ Mg*/mg-L""  K+Na’/mg-L" Cl/mg- L™ SO /mg- L™ COY/mg- L™ HCO;/mg-L" W 4LJ&F/mg- L pH
WK 124.3 14.1 450.4 292.1 4453 25.5 623.4 1844 8.9
K 0 0.6 23.5 20.6 24.5 0 84.2 250 7.1
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Figure 1 Seedling growth of Nuglade in different ratios of

wastewater
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Table 2 Seed germination of two Kentucky bluegrass varieties in different ratios of wastewater

e RS 4
K% REFRI% REFIRE RIS IR RHHI% RHERI%  REREC RIS AR
W3k 96.67a 51.11b 28.04¢ 52.42¢ 93.33a 56.67c¢ 28.28¢ 45.13b
2:1RA 97.78a 65.56b 31.23b 75.95b 100.00a 80.00b 32.75b 52.49h
1. 1R& 100.00a 96.67a 36.20a 103.76a 100.00a 98.89a 36.43a 95.96a
Tk R B 100.00a 91.11a 35.40a 95.61a 100.00a 94.44a 35.73a 89.36a

TE H A P (E (n=3) : ISR R S BEFRORAE0.05 K- 22 5 B3 MRl A REFROR 2R A BE . T
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Figure 2 Seedling growth of Award in different ratios of wastewater
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Table 3 Seed germination of Kentucky bluegrass in different combination of wastewater and soil amendments

e HrAORLE i
REHHI% K% REFRE IR REFHI% REHHI%e BB R IRE

C1s 98.89ah 75.56¢ 31.78b 68.88def 96.67ab 64.44c 29.12¢ 64.96d
cic 93.33be 88.89b 30.07c 94.44bc 87.78a 33.61b 68.27d
1w 87.78d 42.22f 23.38¢ 60.04ef 90.00cd 44.45d 24.56d 62.09d
C28 98.89ah 93.33ab 35.57a 79.40cd 95.56ah 94.44a 34.58ab 74.68cd
c2c 97.78abc 94.44ab 353la 69.41def 95.55ab 95.56a 34.80ab 73.37cd
2w 88.89d 51.11e 25.98d 71.08de 86.67d 50.00d 25.68d 71.01cd
€38 100.00a 96.67a 36.21a 106.17a 100.00a 97.78a 36.32 a 104.11a
c3c 98.89ah 97.78a 36.03a 85.23bc 100.00a 95.56a 36.01ab 84.10bc
C3W 92.22cd 64.44d 29.79¢ 96.30ab 90.00cd 74.44b 30.16¢ 95.25ah
CK 100.00a 93.33ab 3571a 93.98ab 100.00a 90.00a 35.21ab 90.41ab

[E:C1,C2,C3 73R T oK, 221 TG, 11 IRE;S,C, W B3R A H I R, Bk B, {5988 R s CK FoRTE K G RX I, T,
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Figure 3 Seedling growth of Nuglade in different combinations of wastewater and soil amendments
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Table 4 Grey relational coefficients and relational order in different

combinations of wastewater and soil amendments

Ak P 25 AbBHZE & ESIEY ES Rk
1 E 0.569 1 9
2 cic 0.676 2 7
3 CIW 0.547 6 10
4 €28 0.781 6 3
5 c2c 0.765 6 4
6 2w 0.579 1 8
7 €38 0.992 0 1
8 c3c 0.829 3 2
9 C3W 0.758 5 5
10 CK 0.739 3 6

C2W @3S Cc3C  C3W CK
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B4 RRKER AR LESRAAN Ry EE KN

Figure 4 Seedling growth of Award in different combinations of wastewater and soil amendments
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