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Effects of Applying Organic Fertilizer and Mercury Added on Hg Pollution in Soils—Winter Wheat System
LIU Wen-ba, ZHANG Qin, ZHANG Chong—yu

College of Life Sciences, Guizhou University, Guiyang 550025, China
Abstract Effects of applying organic fertilizer and mercury added on Hg pollution in soils — winter wheat system was conducted by pot experi—
ment, taking winter wheat as experimental object. In pot experiment, organic fertilizer treatment was designed to four levels 1 0.15 kg-pot™ ,
F2 0.3 kg-pot™ , F3 0.5 kg-pot™ , F4 0.8 kg-pot™ , applied Hg was designed to four levels Hgl 0.1 mg-kg™ , Hg2 0.3 mg-kg™ , Hg3

0.6 mg-kg™" , Hg4 1.5 mg-kg™ . Full randomic test program with two factors was used in this experiment.The analytic result indicated
that the contents of total Hg and available Hg in soils increased with increasing amount of Hg added, so that the content of Hg in winter wheat
organs also increased. The relationships between contents of available Hg in soils and contents of Hg in roots, stems/leaves in seeding period
were positive correlated significantly with the correlated coefficient of 0.923 0™ n=25 and 0.920 6 n=25 . The relationships between
contents of available Hg in soils and contents of Hg in roots, stems/leaves and seeds in harvesting period were positive correlated significantly
with the correlated coefficient of 0.964 5 n=25 ,0.918 2" n=25 ,0.918 80 n=16 , respectively. The contents of available Hg in soils
were affected obviously by amount of applied organic fertilizer which absorded and restained available Hg in soils from seeding period to
havesting period. At same Hg level, the contents of available Hg in soils decreased with incresing of applied organic fertilizer. The correlated
analytic results showed that the relationships between contents of available Hg in soils and amounts of applied organic fertilizer not only
were negtive correlated in seeding period but also in havesting period at four Hg levels Hgl Hg2  Hg3 . Hg4 , the correlated coeffi-
cients were —0.945 17, =0.938 7%, -0.930 57, —0.935 4" in seeding period and —0.913 7*, -0.913 5%, -0.915 0%, =0.917 3" in havesting period.
The treatment of higher organic fertilizer with lower Hg is of best restraining effect, in seeding period reaching to 58.94%, in harvesting period
to 62.29%. Applying organic fertilizer affected directly content of available Hg in soils and winter wheat to absorb Hg in soils. Relationships
between amount of applied organic fertilizer and contents of Hg in wheat root and stem/leaf were negative correlated significantly under
lower Hg levels Hgl, Hg2 in seeding period, but were not under higher Hg levels Hg3, Hg4 . Under all of Hg levels in havesting period,

the relationships between amount of applied organic fertilizer and contents of Hg in wheat root, stem/leaf and seed were negative correlated
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significantly, specially at lowest Hg level. Applying organic fertilizer almost eliminated Hg from soil to wheat seed. The distribution regular of

contents of Hg in wheat organs was that root>stem/leaf>seed.
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Table 2 Treatment combination
No. treatment | No. treatment| No. treatment No. treatment
1 F1Hgl 7 F2Hg3 13 F4Hgl 19 F3Hg0
2 F1Hg2 8 F2Hg4 14 F4Hg2 20  F4Hg0
3 F1Hg3 9 F3Hgl 15 F4Hg3 21 FOHg1
4 F1Hg4 10 F3Hg2 16 F4Hg4 22 FOHg2
5 F2Hgl 11 F3Hg3 17 F1HgO 23 FOHg3
6 F2Hg2 12 F3Hg4 18 F2Hg0 24  FOHg4
1 16 o
4 16~20 4
21~24 - 3
75 . o
1.2
pH 2.5:1
0.1 mol - L
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Table 1 The basic character of experimental soil and organic fertilizer

Soil name  pH OM./g-kg™ TN/% TP/% TK/% THe/pg kg™ Avai.Hg/pg-kg™
soil 6.91 9.143 0.088 0.134 0.645 132.51 55.41
oM. — 754.5 2.99 0.66 1.04 33.01 —
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Table 3 The effect of applying organic fertilizer on the contents

of Hg in wheat organs and soil in seeding period pg-kg?

Hg treatments of applying organic fertilizer
Content of Hg FO Fl F2 F3 F4
Hg Hg0 132.51h 13677h 134.59h 129.43h 130.73h
total Hginsoil yy01 951 15 226,625 224.925 219.63 228.16f
He2 414.42f 424.87e 419.76ef 414.55fc 419.75¢f
He3 719.51cd 717.23d 723.54cd 726.12¢ 722.24cd
Hgd 1626.3a 1 623.41a1 611.67h 1 628.47a 1 630.42a
Hg H0 55.41q 38.14s 33761 19520  18.6lu
;;i‘tlﬁ Hgl 93.02m 7743p 61.72q 40.51r  38.19s
He2 178461 152.96jk 116.861 86.54n 81340
He3 316.47f 272.99g 209.70h 155.62) 151.62k
Hgd 753.59a 644.94b 512.88¢ 381.24d  369.54e
Hg Hg0 13.72p 13.00q 11.14r  7.90u  9.04t
Hg i;h’:;‘s of Hgl 18.19m 17.44n 14300 749y  8.18u
He2 22.82) 22715 18801  10.14s  11.04t
He3 2826f 27.84g 26.18h 2234k  23.70i
Hed 4421a  43.58b  4232¢  40.10e  41.78d
Hg Hg0 1142q 1080r 853t  567x  6.40v
Hginstem/leaf o1 1556, 15200 1221p  6.01w  7.06u
of wheat
Hg2 2002k 19721  1628m 835t  9.44s
He3 26.16f 2527g 24.02h  2132)  22.48i
Hed 4124a  4039h  39.09c  37.04d  38.10e
P=0.05

Note Data in the table followed with different letters are significantly

different at P=0.05, the same below.
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Figure 3 The relationship bwtten amount of applying organic fertilizer and the contents of available Hg in soils in harvesting period
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Table 4 The effect of applying organic fertilizer on the contents of Hg2
Hg in organs of wheat and soil in harvesting period pg-kg™ -0.960 7 Hg3 Hed
Hg treaments of applying organic fertilizer -0.9550°.-0.9424"
content of Hg FO Fl F2 3 F4
' Hg' HgO 125.32h 128.43h 124.17h  127.26h 128.55h 5. I_Ig
total Hg in soil Hgl 225.11f 223.54fg 223.37fg 218.32fg 215.64g Hel
Hg2 426.47d 413.84e 418.18de 419.81de 422.11de
Hg3 719.83¢ 722.23¢  717.76¢  717.37¢ 721.52¢ ®
Hg4 1623.32a 1613.66b 1620.54ab 1621.93ab 1624.32a Hg
HgHe0 49.77q 34.61s 2506t  1826u  17.68u
available Hg pyo1 99 60m  67.15p  51.89q  38.13r  34.95s
in ol Hg2 179.92h 132.14; 104.121 78.98n  72.570
Hg3 307.92f 235.66g 179.71h  138.69i  128.56k
Hg4 706.87a 552.69b 429.30c¢  327.07d 312.23e
Hg HgO 20.72q  19.00r 17.62s 12.26t 11.54u :
Hg ixhr;:’tts of Hgl 28.96m 2541p 21.11q  18.69r  17.63s Z 7
Hg2 35.14h 3255k 29411 28.39n  26.850 5

He3 41.68f 3825¢ 35.62h 3351  33.14j

Hgd 8120a 75.12b  6923c  62.53d  61.79%

Hg HgO 17.21q 15.22r  13.26s 9.27u 7.46v

Hginstem/ poj 2001m  2054n 18540 13.14s  11.25¢
leaf of wheat

He2 29.14i 27.56] 24381 20260  17.74p

Hg3 3928f 35.12¢ 3352h 2724k 24.26]

Hgd 5423a  5038h  4639c  41.13d  39.94e

Hg Hg0  0Oq Oq Oq Oq Oq

Hginseed of yoy 5140 0q 0q 0q 0q

wheat

Hg2 5.09h  423j  3.02m 162 125

He3 7.54d  6.63e 545 381k 3.54]

Hgd 10.07a  9.54bh  8.1lc 524  5.10h

Table 5 Organic fertilizer reducing range of Hg absorbed by wheat

1%

Reduced range of Hg in wheat organs

Hg level organic fertilizer level

16

r=0.918 8" ,

25

Hgl

° Hgl~Hg4
-0.97527.-0.984 6",
-0.981 57.-0.956 4™ |
-0.933 1'.-0.943 4", -0.915 8".-0.937 9"

root stem/leaf seed
Hgl F1 12.26 7.52 100
F2 27.10 16.52 100
F3 35.46 40.84 100
F4 39.12 49.35 100
Hg2 F1 7.37 5.42 18.50
F2 16.31 16.33 39.88
F3 19.21 30.47 68.79
F4 23.59 39.12 75.92
Hg3 F1 8.23 10.59 12.07
F2 14.54 14.66 27.72
F3 19.60 30.65 49.47
F4 20.49 38.24 53.05
Hg4 F1 7.49 7.01 1.32
F2 14.74 14.46 19.46
F3 22.99 24.16 47.35
F4 23.90 26.35 49.35
3
1 N

N

0.923 0" n=25 .0.9206" n=
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