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Effect of Local Livestock Waste Using as Fertilizer on Pollution of Chromium in Vegetables

LONG Hai-yan ,WU Chun-shan, LI Xiao—mei"

(Institute of Environmental Science, Fujian Normal University, Fuzhou 350007, China)

Abstract: With the application of modern technique of breeding domestic livestock, heavy metals are added into the feeding material of live—
stock, then some of them may be remained into the livestock waste after the livestock’s absorption. If the waste is reused directly as fertilizers
in the field, it will potentially lead to the accumulation of heavy metals in vegetable or cereal through soil. We selected the traditional veg—
etable fields in suburb of Fuzhou, analyzed the chromium content in local typical vegetables in fields both with pig farm wastes as fertilizer
and without pig wastes at the meantime, then assessed the heavy metal pollution impact on vegetables caused by the application of pig farm
wastes. Results showed that chromium content in soil samples with pig farm wastes as fertilizer was 1.35~2.75 times of that in soil samples
without pig farm wastes; Chromium content in vegetable root arrived at the highest level among the whole plant, then leaf and stem, it meant
that chromium in vegetable was quite inactive; Chromium content in different organs of the vegetable with pig farm wastes as fertilizer was
1.14~5.82 times of that without pig farm wastes , the highest was edible stem or leaves of vegetables . With pig farm wastes as the fertilizer,
the distribution pattern of chromium content in the organs of vegetables was changed, chromium element percentage in root decreased while
increased in edible leaf or stem, for example, the highest chromium concentration of potato was in edible stem. Therefore, using waste of live—
stock as fertilizer may increase the security risks of vegetables.
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Figure 1 Location of the research area
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Figure 2 The spatial distribution of sample points in the research area
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Table 1 The method of sampling and pretreatment
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TR 1 BAREEE, R R A IR R £ 80 CHLT, WHEE i 80 BB Ik, &
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Table 2 Total Cr concentration in feeding material and waste from

the sampling pig farm
FEah 4 SRR E /mg kg
e 8.944
FIEY 12.465
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Table 3 Comparison of the concentration of total Cr in vegetable soil with the waste of pig farms or not

AR R R e kg RIS kg mmﬁﬁi‘?{i@gﬁig&%ﬁ )
(AAE )M 1 37.35 18.08 2.07
(FE3L )3 2 63.35 46.81 1.35
(FF3R )36, 3 62.62 22.77 2.75
(%) 4 60.33 24.32 2.48
(Z5BRH 5 )3 5 41.90 27.82 1.51
(HE3R) 3k 6 48.59 2277 2.13
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Figure 3 Total Cr and Cr( V) concentration in river and waste water samples for vegetable irrigation
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Table 4 Comparison of total Cr concentration in vegetables with the waste of pig farms or not

Bem 2R T A2 R o T ) Rt FsE3E ) (s FRE2E 5 R W A 28)
BRI M S B /mg- kg BN S B/mg kg BRI A

EREHER DRE s 0.077 0.041 1.88
% THZE 0.064 0.011 5.82
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S AR 0.032 0.015 2.13
pics 0.083 0.054 1.54
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AN, SR RARSH>ZE XU E SR Cr eSS
IS

3 &g

(LN g ZE RIS HE G , MR TRt A #E 2
PR G S8, w3 DR RS B A 1.35~2.75
i, HEBREENFRTBORZLE, HEKD
275, SR A X AP Cr S B3I 5 76
EEBKFIRAFHIEY G ,KH Cr B,

(2Bt FAE2E S5 HE AR = 1 LR 2R A0 S BB U
JEE , $R R BRI A 2E A IR SRS (R 0 (0r e E
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Table 5 Comparison of chromium distribution in vegetable organs with the waste of pig farms or not

il SETEBRSRAS 5 B BV EE L fhi] WG 2 RIS KRN
OE iR R 2R 1.2:1.0:0.7:3.3 3.7:1.0:3.4:15.8
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1496 T, % B BRI G & BRI

201248 A

RO MABERTE/ARABLEZG TEEKRERE 6 MREXEREETRLTIR Cr BN

Table 6 Comparision of the Cr bio—enrichment ability among whole plants and different parts of 6 kinds of vegetables with

the waste of pig farms or not
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H 0.12 0.24

MR AT O SN 0.10 0.53 0.08 0.58
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