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Eco-toxic Effect Study of Cyanide on Seed Germination and Seedling Growth Wheat
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Abstract : With the severe shortage of water resources, sewage irrigation was applied more and more widely as an important mean to alleviate
water deficit. Although numerous experiments have shown that the sewage irrigation can increase organic matter content in soils, it may also
cause some negative effects as decreasing enzyme activity of soils, accumulating heavy metals in soil and crops, reducing crude protein and
amino acids of the crop seeds, and lowering quality of agricultural products. This paper dealt with eco—toxicity study of cyanide on seed ger—
mination and seedling growth of wheat (Triticum aestivum) crop through hydroponic culture experiments. The results showed that the low
concentration of cyanide (under 5.0 mg+L™") could promote the seed germination and seedling growth of wheat, whereas the high concentra—
tion of cyanide (above 5.0 mg-L™") greatly reduced the germination rate, the seedling growth, and a—amylase activity. Through a series of
correlation analysis, we found that there was a significantly positive correlation between the inhibition rate of seed germination indices of
wheat and the concentration of cyanide in solution. The inhibition of the root elongation rate was stronger than that of seed germination rate.
Due to the highest sensitivity of the root elongation to cyanide concentrations, the change in root elongation rate might be the best bio—marker
among those of this study for ecological risk assessment on cyanide toxicity to wheat crop.
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Figure 1 Effect of cyanide on the seed germination of wheat
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Figure 2 Effect of cyanide on root and sprout of wheat
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Table 1 Effect of cyanide on the weight of dry matter of seedlings

HRAEF FE /mg MR Hi/mg

Zfitf i /mg 2T Hi/mg

A E g L Root Root Seedling Seedling qz?jiﬁ
Cyanide Concentration Fresh we;ig}‘l{ Dry w’eighF \ Fresh wgight Dry weigh? i Number
CEEARED) CEIfE=bRIED) CEEI bR fER) CFEpRED)

X AR 5.17+0.15 0.43+0.02 6.31+0.12 0.56+0.03 35

0.1 6.07+0.12 0.51+0.04 7.45£0.22 0.65+0.03 35

0.5 7.47+0.21 0.60+0.03 8.57+0.16 0.75+0.04 4.0

1.0 5.86+0.18 0.47+0.01 7.1420.15 0.63+0.02 4.0

5.0 4.98+0.11 0.39:0.02 6.02+0.14 0.53+0.03 35

10 3.30+0.10 0.27+0.02 5.19+0.15 0.46+0.03 35

30 2.50+0.13 0.21+0.01 4.24+0.11 0.38+0.02 33

50 1.81+0.10 0.15+0.01 3.37+0.10 0.29+0.01 2.0

100 — — 1.81+0.11 0.15+0.01 0.0

150 — — Je e JoE 0.0

200 — — JoiE JokE 0.0
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Figure 3 Influence of cyanide on a—amylase activity of seedlings
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Table 2 Critical value and the interrelation among the physiological indexes of seedling with the cyanide concentration

i FRIEHT sepppy T /g L

n r P a B ECys ECs
DK ZEMHIR 11 0.991 0.000 0.021 0.003 $20.021+0.003x 76.3 159.6
ORI R 11 0.970 0.002 0.165 0.012 $=0.165+0.012x 7.1 279
@ZFERAm = 11 0.880 0.000 0.119 0.007 $=0.119+0.007x 19.6 56.9
T AP IR 11 0.855 0.001 0.159 0.012 $=0.159+0.012x 7.6 28.3
O T EIMHI= 11 0.933 0.000 0.103 0.007 $=0.103+0.007x 20.0 53.6
@R AT S5 11 0.930 0.000 0.048 0.009 $=0.048+0.009x 21.8 48.8
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