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Abstract . Tie vegetable greenhouse soils in Yanglou Town, Ruzhou City, Henan Province were taken as the research object in the present study to explore the difference in
soil physiéal and chemical properties and the total and fraction of heavy metals of different planting years. The potential ecological risks of heavy metals in greenhouse soils with
different planting years were assessed by using single and comprehensive potential ecological risk index methods. The results showed that the soil pH of vegetable greenhouses
increased, and fertility factors such as organic matter, available phosphorus, and alkali-hydrolyzable nitrogen accumulated to a certain extent compared to the control group,
whereas catalase showed a decreasing trend. Correlation analysis showed that the planting years were significant positively correlated with pH (P <0.035) and organic matter
(P<0.01) and significant negatively correlated with catalase (P <0.01). The amount of heavy metals in the vegetable greenhouse soils increased with the increase in
planting years, among which Cu, Zn, and Cd increased most obviously, with maximum increases of 129. 14% , 204. 17% , and 161.11%, respectively. The proportion of
acid-soluble and reducible heavy metals in the vegetable greenhouse soils also increased gradually with the planting years, and the proportion of residual heavy metals decreased
correspondingly, which resulted in the heavy metals transforming into fractions easily absorbed by plants. The results of the single potential ecological risk index showed that Cd
in vegetable greenhouse soils had a strong ecological risk with the increase in planting years, whereas Cu, Pb, Zn, and Ni were in the mild risk category. The comprehensive
potential ecological risk index showed that the heavy metals in the vegetable greenhouse soils of different planting years have reached a strong or very strong ecological risk.

Key words: planting years; greenhouse soil; heavy metals; fraction; risk assessment
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Table 1  Planting and fertilization of vegetable greenhouse
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Table 3 Physical and chemical properties of greenhouse soil in different planting years

B FAE AR R

AL TEAR - -
CK1 CK2 S5a 7 a 10 a 24 a

pH 5.36 £0.37a 6.57 £0.33b 6.32 £0.23b 7.26 £0.31c 6.28 +0.25b 7.13 £0.20c
o(FAHLET) /% 2.68 +0.41b 1.70 £0. 12a 2.86 +0.14b 2.00 £0.30a 2.58 +0.14b 2.68 +0.26b
o (W) /mg-kg ™! 3.98+1.57ab  3.37£0.57ab  10.14 £3.39d 2.38+0.41a 6.08 +1.05¢ 5.15+1.17he

() /mg-kg !
o (A /mg-kg ™!

376.28 £58.64d 148.98 £11.54a 395.58 £61.57d 234.09 +£24.23b 317.33 £51.63c 176.22 +15.88a
108. 13 +28.94ab 101. 80 +44.46ab 180.26 +48.39¢

121.52 +26.33ab 142.91 +34.80bc 88.33 +38.70a

CEC/cmol -kg ™! 2.74+0.07a  2.78+0.10ab  3.42+0.09d  2.76 +0.09a  2.880.07bc  2.98 +0.09c¢
Jbi S/ mg - (kg-h) ~! 0.94+0.19a  0.59£0.07a  1.25+0.74a  0.96+0.28a  1.93 +1.34a 1.00 £0.52a
AL A /mL- (g20 min) ' 1.30£0.15bc  1.57£0.22d  1.4520.14cd  1.61£0.16d  0.96 0. 18a 1.22 £0.25h
1) ATF)/INE S 37 AN ) FAF A BR B L3 A 18 b A7 7 f 35 22 57 (P < 0. 05)
R4 TEMEERFEREAMNLIBBUMEROBEEEST (n=9)
Table 4  Correlation analysis of soil physical and chemical properties in different planting years
ik AR pH K A HLB HRE A e 2 CEC i St H,0,
FlHtAR B 1
pH {H 0.387"* 1
A UL 0.529 ™ -0.126 1 7 |
BBE 0,077 ~0.467*  0.6757 1 WA
AR -0.173 -0.505"  0.622" 0.721 " 1 ] s
AR -0.256 -0.358"  0.488 0.559 " 0.731* 1f 8 \ }_}"x
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