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Charateristics of Chromium Accumulation in Soils Under Different Agricultural Utilization Pattern in

Shouguang of Shandong Province, China

LI Shu-hui’, LI Lian—fang", ZENG Xi-bai', BAI Ling—yu', WANG Dao-long?

(1. Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences/Key Laboratory of A-

gro—Environment & Climate Change, The Ministry of Agriculture of China, Beijing 100081, China; 2. Institute of Resource and Regional
Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract:In Accordance with the basic principle of equidistant sampling, soil samples were collected in the vegetable plantation land of
Shouguang City, Shandong Province, and corresponding chemical analysis were conducted to systematically investigate the content of chromi—
um in soils under different utilization type and its spatial distribution trend, and the chromium accumulation characteristics. The results indi—
cated that the average content of chromium in agricultural soils in the study areas was by 51.17 mg-kg™. Compared to soil background value
of chromium in Shandong Province, about 9.7% of the total samples exceeded 66.0 mg-kg™, but all the samples did not exceeded that of
grade Il value recommended in the National Soil Quality Standard (GB 15618—1995). In comparison with four kinds of land utilization

types in agriculture, the highest content of chromium in soils was found in protected cultivation planting pattern with the content of 53.04 mg-

kg™, then by the common farmlands and open land planting with vegetables, while the lowest content of chromium was found in control soil.

The result of spatial analyses on chromium content showed that lower chromium content appeared in the middle region than that in the sur—

roundings. Under the protected cultivation pattern, the content of chromium increased with the cultivation time prolonged, the accumulation
rate of chromium reached at 2.18 mg-kg™-a™.The underlying reason may be contributed to the application of abundant organic fertilizer with
high content of chromium. Totally, the content of chromium in the region was in the permitted range of Soil Quality Standard recommended. In
the long run, the problem on chromium accumulation in greenhouse vegetable plantation soils should not be neglected.
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Figure 2 The spatial distribution of chromium content in soils under different utilization type in Shouguang City, Shandong Province
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Figure 3 Change of chromium content in greenhouse soils with the

cultivation time
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Table 2 Chromium content in agricultural soils of Yingli and Hualong Town

+HES HRAE BEF AR /e b R s A R/mg kg FFEVEY

s1 E118°46'18.6";N37°3'54.8" 1 s b T B R A 39.03 P
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9 E118°38'34";N36°56'49.4" 10 S b A p /N E 59.06 #IK
S10 E118°38'28.9"; N36°56'48.7" - (55311 eI B/NE B 4430 |
s11 E118°3875.9”;N36°58'34" - BRE e S TEA 41.85 [
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Figure 4 Change of chromium content in greenhouse soils in

Yingli and Hualong village with cultivation time prolonged

B R _ERIRAESE A AR R S R S B b
R ks (E 4):

y=2.021 12+37.917(R*= 0.712 9; P<0.05)
Ky N RS B x IR AR
3 itig

TR EER AT E , —2 3% B ARTRED
HEEAR S BTN, R AREN M EHEK .
EREEHER BRI, TEARBISE A, WA H
e RN SRR , B2 2k S5 R
FIERARRF— B UL X IR S R
Z AR HEEMEW, (B, iSRS 4%
CTRMEBNE, BRERELEEAHENEER I
AR B A R 43 B 8% 5% F1 9%, T H R[]
WA AR BR [ 1 & B —E 25, BB BEIREF
FRAE PRI I T e ke g

Wit e ARl H IR E B X,
Lt FEWATREZ — WA R RA
e R R ERHE, AR A VU ALIE R R ER A T
BEEEA N EBFENES AP ESBAEY
NN EE R RS, G AR L R R A HLAE 2
HELSRS BT PR, K Ei AR
A RE S B AE AR H o R, At S b2 3R E A
FAEVEERA RN, B, T EPELSENRER
KAk AR . WATFR F AR A IEE R
PR AE H A S B A SR, M i S
HUEREX &N 207 t-hm o™, RS &R 494



1544 ERESE IR A RO A7 20F e i R

201148 A

t-hm?-a”, MXTAFE A 62 MEHEEHAEA B 555
2 AN R A AT ARkt R A TR D T, R BRI
TS B SE VBRI HEF & S S A A R
F] 2 RS FOE A RO R IF H T ik &
7N

lg y=0.044 11g(Ax)+1.573(P<0.05)
Ky HEEHE R (mg-kg) ;A FHPUEHERAK
Y (kg-hm?) ;5 HBHEFEFR , a0

T S b P 8% 25 55 PO A it PR 2 ) 0 o & R
B BRI K R

WA, WARFEIZREE HLAEXT 345 & 2 W
F(F3), 5 A 83 BM 3 FMAFRREMA L
JEXT TR S B MERA —EE 71,3 Ml
A HLIEXT T 4% & B W A IDUF RS> T
K, B EORET AR ) BRI R, hE
5. XGNP REAE—E R LA - k) B R
FEfnbR

3 AEEEAR TRERE LRPEEE(ng-kg")
Table 3 Chromium contents in greenhouse vegetable soils under

different fertilization(mg-kg™)

B 95% BfFIXIH

MBS HEAAMNE PHE AR TR
pre + 20 53.86 8.962 49.66 58.05
- 33 52.53 9.771 49.06 55.99
Pl + 43 53.68 8.508 51.07 56.30
- 10 50.22 12.76 41.09 59.35
=H + 25 53.21 10.03 49.07 57.35

- 28 52.87 8.998 49.38 56.36
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