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Seed Germination and Seedling Growth as Influenced by Humic Substances —containing Water —soluble
Fertilizer Produced from Landfill Leachate —derived Concentrate Generated During Membrane Bio-reactor
Coupled with Nanofiltration Process

GU Long—xiang, XU Yu-dong

(College of Environment and Resources, Fuzhou University, Fuzhou 350108, China)

Abstract; Research has showed that the concentrate generated during the process of treating landfill leachate by membrane bio -reactor
coupled with nanofiltration could be used to produce a humic substances—containing water—soluble fertilizer(HSWF ). In this paper, a hy—
droponic experiment was conducted to investigate the effects of HSWF on seed germination and seedling growth of cucumber, cabbage, let—
tuce and perennial ryegrass. Results show that HSWF at original or low dilution had significant inhibition effects on seed germination of all
crops tested, with lettuce being the most sensitive. However, such inhibition disappeared when the fertilizer was diluted at more than 20
times. The length and weight of all crops were inhibited by high concentrations, but enhanced by low concentrations of HSWF. The fertilizer
showed greater inhibition to the root length than shoot length, as well as to seedling growth than seed germination. The optimum concentra—
tions of the fertilizer for promoting crop growth ranged from 10 to 25 time dilution depending on crops. The promoting effect of the fertilizer
was cucumber>cabbage and lettuce>perennial ryegrass.
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Figure 1 Effect of HSWF on seed germination rate of crops
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Table 2 Effect of HSWF on shoot length of crops

MR VN HiE B RA
A kK 2.75+0.57b  3.22+0.41c  2.02£0.28a  5.32+1.0lc

1

1.5 nd nd
2 2.05+0.34a  1.17£0.36a 0.84+0.35a
3 2.79+0.75b  2.08+0.45b 2.68+1.09b
4 3.65+0.60cd  3.18+0.44c nd 3.18+0.87b
6 5.27+0.54ef 3.78+0.32efg  4.69+0.36i  5.23+1.22¢
8 5.61+0.64efg 4.10+0.43gh  4.18+0.34g  5.31+0.86¢
10 6.10+0.79fg  4.34+0.47hi  3.88+0.39f 5.87+0.91cde
15 5.76+0.67fg  4.51+0.53i  3.72+031f  6.52+1.04¢
20 5.31+0.80ef  4.64+0.41i  3.49+0.30e 6.09+0.80de
25 5.29+0.61ef 4.08+0.44gh 3.33+0.28¢ 5.86+0.85cde
50 5.10+0.53e  3.93+0.46fg 2.85+0.30d  6.15+1.02¢

100 4.08+0.67d  3.84+0.33efg 2.43+0.27¢  6.17+0.88e

200 3.95+0.59cd  3.67+0.47def 2.24+0.30b 6.01x0.81de

300 3.48+0.62¢  3.45+0.46cd  2.12+0.24ab  6.08+1.27de

500 3.55+0.80c  3.57+0.35de  2.00+0.24a  5.44+0.78cd

T BAEMANEFHERLRE LS, AR TFHEREAE R
FEF(P0.05) ;58 ARRFPFARKZE, nd TR KE/NTF 0.3 em R,
Tl

SEEINGEIE % KA %

B 2 REHBREH HS BRI EM KR
Figure 2 Effect of HSWF on relative shoot length of crops
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Figure 3 Effect of HSWF on relative shoot weight of crops
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Table 3 Effect of HSWF on root length of crops
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Figure 4 Effect of HSWF on relative root length of crops
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Figure 5 Effect of HSWF on relative root weight of crops
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Table 4 ECy values of seed germination rate and seedling biomass

of crops under HSWF
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