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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: F1 (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: Hg1(0.1 mg-kg™), Hg2(0.3 mg-keg™), He3
(0.6 mg-kg™), Hgd (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 5", —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

¥e o b | yEs /R | Jys A | Jrs b

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 FI1Hg4 10 F3Hg2 16 F4Hg4 22 FOHg2
5 F2Hgl 11 F3Hg3 17 F1Hg0 23 FOHg3
6 F2Hg2 12 F3Hg4 18 F2Hg0 24 FOHg4
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Table 1 The basic character of experimental soil and organic fertilizer

4 £ 3 Soil name  pH FHHLFT OM./g-kg 2% TN/% 2 TP/% 281 TK/% 478 THe/pg kg FRGK Avai.Hg/pg kg
G FE soil 6.91 9.143 0.088 0.134 0.645 132.51 55.41
FHHLIE 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 # it ALY treatments of applying organic fertilizer
Content of Hg FO Fl F2 F3 F4
44kt Hg Hg0 13251k 136.77h 13459k 129.43h 130.73h
total Hg insoil yyoq 991 15, 226,625 224925 219.635 228.16f

Hg2 414.42( 424.87c 419.76¢f 414.55fc 419.75¢f
Hg3 719.51cd 717.23d 723.54cd 726.12¢ 722.24cd
Hed 1626.3a162341a1 611.67h 1 628.47a 1 630.42a
UGS Hg Hed 5541 38.14s 33761 19.52u  18.61u
;ﬁﬁdﬂﬁ Hel 93.02m 77.43p 6172 40.51r  38.19s
Hg2 178461 152.96jk 116.86] 86.54n  81.34o
Hg3 31647f 272.99g 209.70h 155.62j 151.62k
Hgd 753.59a 644.94b 512.88c 381.24d 369.54e
NERI He Hgd 13.72p  13.00g  11.14r  7.90u  9.04t
Hg iv‘vlhg’t“ of Hel 1819m 17.44n 14300 749y  8.18u
He2 22.82j 2271) 18801 10.14s  11.04
He3 2826f 27.84g 26.18h 2234k  23.70i
Hgd 4421a  43.58b  4232¢  40.10e  41.78d
NEZ2EF Hg Hg0 1142 10.80r 853t 5.67x  6.40v
Hgin sten/leaf yoy 15560 15200 1221p 611w 7.06u
of wheat
Hg2 2002k 19721 1628m 835t  9.44s
Hg3 26.16f 2527 24.02h  2132j  22.48i
Hgd 4124a  4039b  39.09c  37.04d  38.10e

e R AR F R RR 2557 3 (P=0.05), R,
Note : Data in the table followed with different letters are significantly

different at P=0.05, the same below.
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Figure 1 The effect of applying organic fertilizer on available Hg in soils
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Figure 2 The relationship of the contents of available Hg in soils with the contents of stem/leaves roots of wheat
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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

Hg in organs of wheat and soil in harvesting period(pg-kg™)

Hg & FHLIEALFR treaments of applying organic fertilizer
content of Hg FO F1 F2 F3 F4
4 g HeO 125.32h 12843h 124.17h  127.26h  128.55h
total Hg insoil oy 905 117 223.54fz 22337fz  218.32fz  215.64g
Hg2 42647d 413.84e 418.18de 419.81de 422.11de
He3 719.83¢ 722.23¢ 717.76c  717.37¢  721.52¢
Hg4 1623.32a 1613.66b 1620.54ab 1621.93ab 1624.32a

T ASHg HeO 49.77q  34.61s  25.06t 18.26u  17.68u
available Hg pyo1 99 60m  67.15p  51.89q  38.13r  34.95s
in soil Hg2 179.92h 132.14j 104.121  7898n  72.570
Hg3 307.92f 235665 179.71h  138.69i 128.56k
Hgd 706.87a 552.69b 429.30c  327.07d  312.23e
/NERREHg Hgd 20.72q  19.00r  17.62s 1226t 11.54u
Hg i;}l‘:;‘s of Hel 2896m 2541p 21.11q  18.69r  17.63s
Hg2 35.14h 32.55k 29411  2839n  26.850
He3 41.68f 3825 3562h  3351)  33.14i
Hgd 8120a 75.12b  6923¢  62.53d  61.79%
JNEE2ENFHg Hg0 1721 1522r  1326s  927u  7.46v
ligf ‘:ff:ﬁ‘::t Hgl 2221m  20.54n 18540  13.14s  11.25
Hg2 29.14i 27.56] 24381  2026n  17.74p
Hg3 3928f 35.12¢ 3352k 27.24k 2426
Hgd 5423 50.38b  4639c  41.13d  39.94e
INEFFRIHg Hg0  Oq 0q 0q 0q 0q
Hginseed of gy 514n  0g 0q 0q 0q

wheat

Hg2 5.19h  423j  3.02m 162  1.25p
He3 7.54d  6.63e 545 381k 354
Hed 10072 954b 8.1l  524g  5.10h

BB FERL A R ARG Y, ek TR T B S
B AEXTRE RN 16 MEARHFA 75500, 1A
RS IR T i SRR R i S B S IR AR OC G
%(r=0.918 8"),
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Kb B /NA AR 2R DR R 1 R R
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-, BRAE Hgl AKRER A Rzl 1155 LAAN , A ab 3
PIE A HUIEH RSB, /N2 AR B R o i
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5 ZEM R SR R 2 A G (=0.975 27 -0.984 6™
-0.981 57.-0.956 47) . SH ARk & i 2 W UG
(-0.933 1" ,-0.943 4" .-0.915 8" .—0.937 9°) , T X HFHr 1

R B s i Bt A MR SR A AN TR AR TR R, 7F Hel
A Tt A MU TS 0] T R IR RS (A4
RRAKG T8 Hg2 7K AP R SRR & i
SR 2 R 52 (=0.960 77) , 7 He3 Hed K, 5
KR & 2 B E U (-0.95507,-0.942 47),

EANA HUIE LA, A AU AN [R] it FH 2 0 R AR/
W ORI BE AN (36 5), TE[Al— Hg K, Bk
ROR AR (Hgl) LS, Bifi 25 A LI it FH 12 i 3 m , 417
Tl ZNAZHRT . ZEE RSRS8O A
] Hg AbBE ELAS , SMIS SR Tt A &8N, A HLIEXT /N2
W SCoR A VE FH B B 5 /N A2 TR g B LA, it
A HUEIHAFRLRGR RO o B B, 25k,
HREB I/ N, T HAEASR T B0, it AT LR LT 58 4
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MR S IR I /N 25 A8 B IR RS R A R
AR>S ZE > KPR
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Table 5 Organic fertilizer reducing range of Hg absorbed by wheat

N B TR IR R /%

FAOF HHLIEK T Reduced range of Hg in wheat organs
Hg level organic fertilizer level M 2 fae A
root stem/leaf seed
Hgl F1 12.26 7.52 100
2 27.10 16.52 100
I3 35.46 40.84 100
4 39.12 49.35 100
Hg2 F1 7.37 542 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
Hgd 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 &R

(1)BEE SR A S RN, 4ok ARk
AR BN, 52U N2 WG ; fE Y], 39
BESR B BEE/INAEHGS 25O B A A IEATOGG
Z, MSERBOMINN 0923 0" (n=25).0.920 6 (n=
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16),

(2) A7 8RB 1 1) e AT I e b 32 A7 ML i
FHEEBIS2MR  I/INAZ BRSO, it FH AT HILIE 2 068
A E RS RA — R R B RIAE L, 76 [ —oRoK
-, bt A ALIE i S A3, A RS A R
Wy o ST, 4 ATt Hg 7K (Hgl (Hg2 |
Hg3 Hed ) T A HLIE G H &5 A 88Ok & 2 2 1]
FAIAE I ZREE B A3 31 —0.945 17 —0.938 77 .—0.930 5,
-0.935 4", #E WA /4> 9 -0.913 7°.-0.913 5°,
-0.9150",-0.917 3", 2 B E A, HHEAHLEXT
T EAHOR A ROR AR A HUIE A 3 A8CR B
3 AR 58.94% O IA E] 62.29% , 11
ARARA WAL PR £ 2% , H 35 250.96% , R
k% 55.83%,

(3) 7B HLAE At FH B R i - 4988 3SR 9 &
L YRR MR /NE T IR IR, A AT Rk
WY, 7E 110 Hgl Hg2 /KF A MU & 5 25 )
BB IR it 22 ] 38 ) 1 2 TUAH C KO, 7 Hg3 (Hgd 7K
o, AHUIEEH S 2R AREOR & 2 (A R U
K AHAH A 1 2 5 RN, A\ Hgl ~Hgd 7KF-, f1
MR 5 25 R B i B 3 A G, SR
R B ARG, X AR AT SR A 5 i i
TR A Bt AN [ AR AR K 7R Hgl 7KF- it FH A AL
{7t e 11 WP IR A A B i AU S T &7 o
1E He2 7K, AP & S5 FROKR & & S 2
UM OC , 7E Hg3 Hgd 7KV, SFFRLKR & i 5 ik 25 Al
X(-0.9550",-0.942 4°),

(4) TR /N A 25 48 B WBOR B B AR > 25

I, FE 1 /N2 A B R ASOR AR O AR > 25 >

SE 30k

(1] L, 500, HIERR, 55, LI ORIAFAEI A Bl R 4 44
HYAS R[] +3ggia iz, 2007, 38(3) : 597-600.
LU Hong—juan, NI Wu-zhong, YE Zheng—qian, et al. Mercury form in
soils and effect of excessive mercury on plants and human beings[J].
Chinese Journal of Soil Science, 2007, 38(3) :597-600.

(2] SKATE, PRIERSC. 53 DX 43 T Yt 38 1 (], P14 UG D4 2
5K, 2000, 12(2):22-24.
ZHANG Shu-hai, SHEN Yue-wen. Danger to soil by heavy metals pol-
lution from polluted irrigation[J]. Environmental Monitoring Man age—
ment and Technology, 2000, 12(2 ) :22-24.

(3] BRI, AR, I N, 45, o e G 5 P BUIR 5 B VA X
W] AMBIO: AZEHEEZ43E, 1999, 28(2):130-134.
CHEN Huai —man, ZHENG Chun-rong, TU Cong, et al. Heavy metal
pollution in soils in China: status and countermeasures|J]. Journal of
Human Beings Environment, 1999, 28(2):130-134.

(4] T, XN, HFEE, 45 MEHORASE BRI e ()], HakRlaF
iERE, 2002, 17(6):881-885.
WANG Qi-chao, LIU Ru-hai, LV Xian—guo, et al. Progress of study on
the mercury process in the wetland environment[J]. Advance in Earth
Sciences, 2002, 17(6) . 881-885.

[5] iDL, 5w b, SR AR . Al VARG BT R IS B,
1995, 16(3):35-38.
YE Yu-han, HU Fu-tao, TU Heng—wei. Study on new method of Har—
ness of dissolved mercury[J]. Environment Sciences, 1995, 16(3):35-38.

[6] Huang Y X, Wang M L, Lin S H, et al. The effect of the humius, sulfur,
chloraresodium on absorption and accumulation of rice Hg[J]. Acta Ecol—
ogy Science, 1982(2):1-9.

(7156835, £ A I, 55 B HURENT I8 28 R AE A AL
PERYSEAL]. B AR 524412, 2002, 13(2):1659-1662.
ZHANG Qiu—fang, WANG Guo, YAAG Pei-yi, et al. Effects of manure
on the conformation and biological availability of soil Cd[J]. Chinese

Journal of Applyied Ecology, 2002, 13(2):1659-1662.



