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Effect of Long-term Fertilization on Hg Contents of
Cinnamon and Corn Grain
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Abstract ; Based on the situation of Hg pollution in the soil,the change rule of Hg element in north sub-humid
cinnamon of farmland were studied. The Hg content in the soil surface layer of 0 —40 cm and in the corn grain in
2013 of the experiment on 22-year application of nitrogen, phosphorus and organic fertilizers were determined, and
the analysis of Hg content in corn grain in 2013  the balance and interannual and depth profile changes of Hg con-
tent in cinnamon soil under long-term fertilization were studied. The results showed that the soil Hg content of no
fertilizer treatment decreased , others increased ; With time running after fertilization the soil Hg content decreased
29.3%-74.2% respectively as compared to the baseline levels;High fertilization may cause the rise of Hg content
in soil layer of 20 —40 cm. The content of Hg in soil tested in 2013 did not exceed the upper limits of the grade 11
criteria of the national standard for soil environment; Hg content between treatment in cinnamon soil was not signifi-
cantly affected by the use of nitrogen, phosphorus and organic fertilizers. Hg content in corn grain analyzed in 2013
were below their respective threshold of the national food safety standard. Long-term nitrogen , phosphorus and organ-
ic fertilizers had no sign to show.
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Tab.1 Chemical properties and Hg content of foundation soil samples in 1992

LERINiv 2R/ 7% o it &/ B R/
+)Z/cm Hg/
Soil laver pH (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/ke)
ve oM Total N Total P Available N Available P &xe
0~20 8.40 23.80 1.05 0.76 117.69 4.84 0.34
20 ~40 8.35 21.50 0.97 0.76 106. 20 3.61 0.34

1.2 KBAR

KR A B AL 3 &K 4 KFIEL
i, 3R 18 ANAEFE 1992 4 4% b /N X B AL HE S, it
JG EAE/NX B E . NX TR 66.7 m®, [ 1992
AETFIG & 2013 AERKZE A IR P B 22 4R, AR BER
R R A [) it A Ak 3 4 3 Hg 5 68 1) 28 AU R AE , 2
T H 9 A4k 3 A7 A 5 40 s A it A ik 3
N PoM, ; B i £k A 4k B N, P, M, N, P,M;  N,PM, |
N, P, M, ; A Bl JC HLIE B it 40 38 N,P,M, | N,P,M, |

N, P, M, ; 5t & 5 A HLAE AL B N P M o 2% 40 A
B B AR 26 (R ) it 2= N 35 2 B

G T AL IR (35 N 46% ) , B AE Jy % i
HBEREG (& P,0514% ) 5 B # A3 (AT ) A P
T 90.5 ~127.3 g/kg, 2K 3.93 ~4.97 g/kg, &
B (P,04)1.37 ~1.46 g/kg, &8 (K,0)14.1 ~34.3
g/kg, HERER BRIE JEHEFEONT) He S EANR 3
PR BHRVE Y o #F E K, MR % 6.6 J7 Hi/hm’
2013 £ iy Fl A Oy B 81 5
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Tab.2 Experimental design of long-term nitrogen and phosphorus fertilizer combined with organic manure kg/hm2

yog:il

Treatments NOPOMO NIPIMO NZPZMO N3P3M0 N4P4M0 NZPIM] N3P2M3 N4P2M2 NOPOM6
N 0 60 120 180 240 120 180 240 0
P, 0, 0 37.5 75.0 112.5 150 37.5 75 75 0
AHLAE M 0 0 0 0 0 225 00 675 00 450 00 135 000

®3 #HHREBEBEAFE(RT)ESREHe S E

Tab.3 Heavy metal content of urea,

phosphate fertilizer ,cow muck (dry) mg/kg
e i 5 X AR WA
Determination U Ordinary Rotten cow
of the item red superphosphate dung
Hg 0.022 9 1.4812 0.024 3

T« 3% TP B A MR AR i 0 2 P 3 4R

Note: The value in the table is the average fertilizers.
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Tab.4 The soil Hg's input and output conditions under nitrogen and phosphorus fertilizer

combined with organic manure from 1992 to 2013 g/hm’
JOBL
Treatments N,P,M, N, P M, N,P, M, N,P,M, N,P,M, N,P,/ M, N,P,M, N,P,M, N,P/M,
i AE Input 0 8.79 17.59 26.38 35.18 14.89 35.75 29.78 36.19
# 1 & Output 1.61 2.95 2.48 2.43 6.17 4.28 4.43 4.26 4.91
#75 #& Profit and loss -1.61 5.84 15.11 23.95 29.01 10.61 31.32 25.52 31.28

T R P A B A R A0 I RUIE BEIE A LIRS A I b S rh Hg f AR o 35 R i e K 25 R R SOk R E
Note ; The amount of input is point to nitrogen fertilizer, phosphate fertilizer, organic fertilizer contribution to soil. The amount of carrying out refers to re-

move by corn stem, leaf, cod and seed of corn plant.

2.2 KHGBUCEMENERENLE Hg 2 AbF 2 SR . A AL TG LA IE i Ak B, 2013 4F
FRRTIFE NP M, Fb 1992 4L hl + FEREAR T 0. 21 mg/kg, f#
A1 o] A, Bl A e IR AR BR A3 K, 0 ~ 20 em KT 67.65% , Lt N,P M, &b FHFEAL T 28.80% , M #E
A4 He & BERIKEFEIUE S 1992 4F % 2013 3l N,P M, 4 BEFFAS T 0. 04 mg/kg, [ % i )i
AERK,22 AR5 LHE 0 ~20 em 1 JE Hg S EWEEAL L 55 23.539% . 2006 - 2013 4E N,P,M, 5 N,P,M, /b
FERRIR T 29.3% ~74.2% o YW He &8 22 4R 09 pps 4 g 45 6 8 8. N,P,M, F4 M 0 3 &% K,
ek, N, P, M, Al NP M, 4b B + 3 Hg % &3 1992 4EPEAL T 0.26 mg/ke, A% T 28.80% , b ANjiti
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FRIOA 5 T 48 & &, X £ E 4 8 Hg 1R, A b BT A B 4 3 He & 530 %
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Fig. 1

Annual variability of Hg contents in the soil layer of 0 —20 cm in chemical

fertilization (A) and chemical-organic fertilization treatments ( B)
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Fig.2 The variation characteristics of Hg content in
the soil layer of 0 —40 cm under nitrogen, phosphorus
and organic fertilizers in 2013
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