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Effects of Long-term Different Tillage Methods on Mercury and Methylmercury

Contents in Purple Paddy Soil and Overlying Water

WANG Xin-yue', TANG Zhen-ya', ZHANG Cheng'*®, WANG Yong-min', WANG Ding-yong' "
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Abstract: A long-term experiment was conducted to evaluate the effect of tillage methods on mercury and methylmercury contents in the
purple paddy soil and overlying water. The experiment included five tillage methods: no-tillage and fallow in winter, ridge-no-tillage,
compartments-no-tillage, paddy-upland rotation and conventional tillage. The results showed that the content of total mercury in soil
had the maximum value in the 10-20 cm layer of no-tillage and fallow in winter, ridge-no-tillage and compartments-no-tillage, and the
enrichment effect of no-tillage and fallow in winter was especially significant. The concentration of total mercury in soil of paddy-upland
rotation and conventional tillage decreased with the increase of the soil depth, and paddy-upland rotation was specifically beneficial to
the migration of mercury. The distribution of soil methylmercury was similar to that of total mercury in the soil profile. The methylation
ability of soil mercury in the surface and middle of the soil profile was weaker than that at the bottom, while there was an opposite trend
for other tillage methods. The concentrations of dissolved mercury (DHg) and dissolved methylmercury ( DMeHg) in the overlaying
water declined with the rise of the water depth in all treatments. The content of DHg in sediment porewater was related to the value of
soil total mercury, and they had the same distribution in the soil profile. The content of DMeHg and its proportion accounted for DHg
in porewater owned their largest value in the 10-20 cm layer of no-tillage and fallow in winter and ridge-no-tillage, where showed the
lowest value of DMeHg in porewater for paddy-upland rotation and conventional tillage. And the percentage of DMeHg in DHg in
porewater grew with the increase of soil depth of the latter two methods. Noticeably, the concentration of DMeHg and its proportion
accounted for DHg in porewater were both higher than the values in overlying water for all tillage methods.

Key words :tillage methods; purple paddy soil; overlying water; mercury; methylmercury

Wr#s HHA: 2015-08-28;; 11T HHA: 2015-11-10
ESTH . ELESSEMPIIERL(973) 5 H (2013CB430004 ) ; EK A KRB 54 T H (41373113 ,41173116) ; e 2 A L A0 55 35 4 10
(XDJK2015B036)
EE® N ERBL(1991 ~) , L, BEBF5EA:, FEBI )T HEE %, E-mail ; wangxinyuel991_6@ 163. com
# IR AN, E-mail : dywang@ swu. edu. cn



34 FIBEAE : I FIBE T 20T 58 R A B K Hh ok R 5K B8 70 A1 AR o11

R (Hg) J& TR A A b | w5 B9 ol i B 6
JLER KIS DR T A ALY LR E
TCAUBURL AR BR R 455 1, IR DT AR R A 32
FAI R T UL He 1 £ 410
AR ARZ K AR YIRS, B He el it &Y
R AR NSO TV 20K A2 s 9y i Hg 19 &
FORE .

KRR YA R AR B 2 —,
AR T AR xR AR AY 25% . Rt i [ A
A m TS YRS H T REOK R R A R AR
TR AR R A R TS Ytk i B A
AT IR A FE A O B WP B R R R A WA
S, SRAT DX A TH AR 25 2R Gt HAT AR5 i JC ALK H
FALRE ST KRR N R & B i T/ A L FOK
WS EARIEY . R KRR IR B —Ff
Xt RS SR AT R | I /K A0 H R 2R 1 BBV — A
“WR-E R -E AR BB AR AR, AN R TR ALK
AL, LR DX K L 1A Jg B A Y R oK B
) FFEAR . R W L ORE E A R T
FAE ROl R PSS B O G, 182
BEAE T 30 il A . B A A AR PR it Y R
101 e B O R e T
e B A ST R AL R BN R 2 —. A0
N FHECT R B e E Tt TR s AR
AR R | AL B2 R UL REAE HI S5 R 3R B2

—BITR A REAE LR R R T H AR X B
VRS20 AT 5T 32 B4 vh A S, X 7K B B 5 A1
XD A S TR I THE RS ILARGE. T A
() H 2 J Z I A 22 5, AN [R) 26 2 - S A M it A
JARTR], PR, 5 TAN RV D7 2006 7K R s rpoR i
BN AR W05, AR Z N EEATREA
TR, ARHIIE LS KRS A M0 % 56 X 42,
e I 5 R P 5 ZCRTIAN ] 8 2 51 i 398 % L LR
K PR IR A oK B, 20 B R SR AN TR
VEIT S KR ok R TR I ZE 32
Wi, DAY BT A AR 25 AR 4 ok R BE AL~ AT
AR A PR e A O U B RS

1 #RE5FE

1.1 CREES

A KR AN R B 0 7 100 1l iy 2 1
1990 4, B 78 5 K i b6 X P8 m K24 i 8k
(N30°26",E106°26") , &b F L i 1) 4 1 Hr 58, W 4K
230 m. AL R AT F KU HR T A AR R
i1 105.4 mm, 4F H I8 1276.7 h, TR W4 24
334 d. RERET— ELR VU1 25 R AL SRR D7
B (—ZEPRG + ZK ) B 150 R A
RARE RINE I KA S P Iea BE T R F R
P KRG L, b is B IR A A S A ER AL
LR 1.

F1 TEHEREBLER

Table 1  Physicochemical properties of soils
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Table 2 Treatments of the long-term field experiment and its quantity of fertilizers
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Fig. 1 Contents of total mercury and methylmercury in purple paddy soil of different tillage systems
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Table 3 Proportion of methylmercury in total mercury in soil/ %
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Fig. 2 Contents of DHg and DMeHg in overlaying water and sediment porewater of different tillage systems
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Table 4  Proportion of DMeHg in DHg in overlaying water and sediment/%
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