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Input Pattern of Sources for Pb, Cd and Zn in the Agricultural Ecological System in the Lower Reaches(Wu-—
tongqiao Section) of Minjiang River

ZHU Peng, LIU Yang, CHEN Liang—hua, GAO Shun, ZHANG Jian", YANG Wan—qin, LI Yong, LIU Kai

(Institute of Forestry and Ecology, Faculty of Forestry, Sichuan Agricultural University, Chengdu, 611130)

Abstract: Median to low contamination of lead (Ph), cadmium (Cd) and zinc(Zn) had been found in the agricultural soils of the lower
reaches( Wutongqiao section ) of Minjiang River. In order to understand the input pattern of these three heavy metals of different sources in
this area, we quantitatively researched the input flux of air wet deposition, irrigation and fertilizer, which were supposed to be three main
sources in the agricultural ecological system of this area. According to the results, we found that the input fluxes of three metals from air wet
deposition all had significant differences among periods, showing that T1(2009/02—2009/06 ) and T2(2009/07—2009/10 ), due to their
abundant precipitation( Wet season ), were significantly higher than T3(2009/11—2010/01 ) ( Dry season ). While, the input fluxes from fer—
tilizing among periods were significantly different only for Pb and Zn, being that the input fluxes of T3 were significantly higher than those of
T1 and T2. Nonetheless, no significant differences were found in the input fluxes of any metals from irrigation among periods. Regarding the
contribution of different sources, air wet deposition and fertilizing exhibited as two main sources for all the three metals, while irrigation con—
tributed differently for three metals, wherein the yearly input flux of Pb from irrigation only had a small proportion(8.0% ), which increased
up to 21.9% for Cd and were nearly the same as those of the other two sources for Zn. Conclusively, climate and agricultural production be—
havior could have important influence on the input pattern of heavy metals of different sources. Therefore, it is of benefit to monitor the pos—
sible contamination of heavy metals caused by climate and agricultural production behavior in the agricultural ecological system so as to pro—
mote the safe, hygienic production of produce.
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Table 1 The situation of three sample plots

R 3/ T /m? pH AL g kg R kg E RS /g ke
St 335.4 120.69 6.43 20.95 0.88 111 31.84
2 379 82.29 7.43 27.48 128 0.56 35.48
s3 379 78.17 7.18 22.1 135 0.53 36.84
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Table 2 The amounts of precipitation, irrigation , and fertilizers of different types within different periods of three sample plots

FEHy B0 Rok e ot/ ?“%‘J?ﬂ(_iz/ ‘ N/ kg hm™ ‘
mm m’hm PRE NFR SRR AR bk KCl WY ZH
S1 T1 392.5 600 450 30 000 150 — — — 150
T2 730.7 450 450 45 000 75 — 150 — —
T3 137.3 150 225 22 500 120 — 150 450 —
S2 Tl 392.5 750 450 30 000 450 525 375 525 450
T2 730.7 150 600 22 500 — — — — —
T3 137.3 120 150 15 000 — — — — —
S3 T1 392.5 450 450 37 500 375 — 600 300 450
T2 730.7 300 450 22 500 75 — — — —
T3 137.3 120 150 22 500 30 — — — —
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Table 3 The monthly mean input flux(mg+m™) of Pb within different periods and from different sources in

agricultural ecological system

i A5 Pb & it T1 T2 T3 AAEH T . ANOVA -

KA B 4.309Bb 5.603Bb 2.616Ab 4.523b 12.668 0.007
SD 0.628 0.986 0.477 0.311

T R 0.897Aa 0.739Aa 0.600Aa 0.793a 1.434 0.310
SD 0.269 0.244 0.080 0.127

Jti e S 3.528Ab 5.185Ab 6.715Bc 4.581b 7.121 0.026
SD 0.430 0.560 1.648 0.790

syl -1 8.734A 11.527A 9.932A 9.897 2.658 0.149
SD 1.600 2.406 2.832 1.928
ANOVA F 44.157 48.600 29.635 57.546
P 0.000 0.000 0.001 0.000

T KRG FREFI/ING T 43 31 9 35 45 ol ST TR0 254 AR R] 94 2 57 B 35 (P<0.05) A R) FRE 3R 25 R .35 (P>0.05 ) AR PR 25 5 1 3%

(P<0.05), I,

Note: The uppercases and the lowercases indicate the significances of differences(P<0.05) among periods and among sources, respectively, the same let—

ters for non—significant differences(>0.05), different letters for significant differences(P<0.05).
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Figure 1 The proportions of the monthly mean input flux of heavy metals of different sources within different periods and of the whole year



R4 REESRESHNE ZHEH Cd A EHHBNEE(mg-m?)
Table 4 The monthly mean input flux(mg+m=) of Cadmium within different periods and from different sources
in agricultural ecological system
AR Cd i Tl T2 T3 AT P AnovA b

KA Sy 0.195Ba 0.251Ba 0.117Aa 0.203b 14.037 0.005
SD 0.035 0.037 0.018 0.012

TE R 14 0.141Aa 0.116Aa 0.094Aa 0.124a 1.406 0.316
SD 0.042 0.039 0.013 0.020

it E -1y 0.199Aa 0.228Aa 0.374Ab 0.241b 2.947 0.128
SD 0.029 0.139 0.082 0.054

pe¥ill Fy 0.534A 0.596A 0.585A 0.569 0.270 0.772
SD 0.042 0.097 0.141 0.060
ANOVA F 2474 2.154 30.005 9.164
P 0.165 0.197 0.001 0.001
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Table 5 The monthly mean input flux(mg-m™) of zinc within different periods and from different sources in agricultural ecological system

LN Cd &4k T1 T2 T3 e R DX - ANOYA »

KA P 41.561Ba A53.557Ba 24.998Aa 43.378a 16.430 0.004
SD 7.451 6.787 3.327 0.739

HEWE Sy 44.936Aa 37.006Aa 30.068Aa 39.705a 1.432 0.310
SD 13.494 12.239 4.006 6.369

(o0 Yy 27.557Aa 41.148Aa 52.099Bb 35.897a 7.895 0.021
SD 3.716 4.439 11.782 6.170

pavill Py 114.055A 131.711A 107.165A 118.980 1.977 0.219
SD 11.249 10.465 14.042 5.504
ANOVA F 3.040 3.097 11.261 1.591
p 0.123 0.119 0.009 0.279
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F 6 KAESRHEEERE Pb.Cd Zn HANBEHBNBEFNEREZRS Z5HF
Table 6 Two—way ANOVA (sources and periods ) of the input flux of Pb, Cd and Zn in agricultural ecological system

B 22 Pb il 5t Cd Zn il Gt
dr F P df F P af F P
LN 2 28.423 0.000 2 6.270 0.001 2 4481 0.004
i 2 3573 0.049 2 0.297 0.747 2 2.279 0.131
I AT 2 11.338 0.000 2 5.490 0.005 2 7.652 0.001
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