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Abstract
of nutrients and heavy metal elements were determined by sampling and analysis of the soils of vegetable greenhouses and open soils in open

[ Objective | To study the effect of agricultural greenhouse on soil fertility and soil environmental quality. [ Method ] The contents

field. The indexes were evaluated by exponential method and pollution index method according to the measured results. [ Result] Nutrient con-
tent of agricultural greenhouse was higher than that of open field. Soil fertility reach to first level or second level by exponential method evalua-
ting. Contents of Cu, Cr, Cd, Pb and Zn in the greenhouse were higher than those of in the open field, and the fertility of the greenhouse was
higher than that of the open field. The content was higher than that of open field, and soil was at the clean level by pollution index method e-
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valuating. [ Conclusion] Greenhouse agriculture increased the soil fertility, but the accumulation of heavy metals in the soil was obvious.
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Table 1  Grade of soil nutrient content g/kg

IHE AHLT e A U B LA AL
Score Organic matter Total nitrogen Alkaline nitrogen Tota Iphosphorus ~ Available phosphorus ~ Total potassium  Available potassium
100 >40.0 >2.00 >0.150 >2.00 >0.040 >30 >0.165
90 30.1~40.0 1.51 ~2.00 0.121 ~0.150 1.61 ~2.00 0.020 ~0.040 24.1~30.0 0.125 ~0.165
80 20.1~30.0 1.00 ~1.50 0.090 ~0.120 1.21 ~1.60 0.010 ~0.020 18.1~24.0 0.085 ~0.125
70 10.1~20.0 0.76 ~1.00 0.060 ~0.090 0.81~1.20 0.005 ~0.010 12.1~18.0 0.040 ~0.085
60 6.0~10.0 0.50 ~0.75 0.030 ~0.060 0.40 ~0.80 0.003 ~0.005 6.1~12.0 0.025 ~0.040
50 <6.0 <0.50 <0.030 <0.40 <0.003 <6.00 <0.250
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Note:The grade was divide into six-level according to national standard
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Table 2 Classification of soil nutrition comprehensive grades
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Table 3 Environmental standard values of soil quality

sty -4 pH 4 cd (R M) #Pb % (4) Cr(Dryland) B Zn
Grade Soil pH mg/kg Cu( farmland) // mg/kg mg/ kg mg/kg mg/kg
—2 One level B <0.20 <35 <35 <90 <100
2% Two level <6.5 <0.30 <50 <250 <150 <200

6.5~7.5 <0.60 <100 <300 <200 <250

>7.5 <I1.0 <100 <350 <250 <300

=2 Three level >6.5 <400 <500 <300 <500
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Table 4 Soil pollution grading standards
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Table 5 Soil physical and chemical properties of greenhouse in Xiejiaji Distric
[N e y SOk A
THEE AHL 2 B 2 e 2 S
; . : . . Available . Available
Sampling pH Organic matter  Total nitrogen Alkaline nitrogen Total phosphorus Total potassium .

b K K o/k o/k phosphorus o/k potassium
number g'kg &'kg mg/kg g me/ ke g me/ ke
S, 4.85+0.035 24.921+0.737 1.482+0.124 144 +0.010  0.503 +0.010  48.0+0.006 15.109 +0.064 115 +0. 006
S, 4.24£0.120 19.702 +£1.327 1.256 +0.058 138 £0.009  0.475+0.006 44.0+0.006 16.593 +0.037 129 +0.007
S, 4.35+0.058 28.422 +0.626 1.706 +0.088 169 +0.035 0.538 £0.006  53.0+0.002 16.465 +0.124 219 £0.007
S, 4.35+0.088 24.184 +0.428 1.416 +0.031 131 +£0.008 0.607 £0.006  37.0+0.001  15.384 +0.057 208 +0.004
CK 6.15+0.120 16.187 £0.308 0.904 +0.009 96 +0.003 0.401 £0.010  12.0+0.002 15.043 +0.115 112 +0.003
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Table 6 Determination of heavy metals in soil of Xiejia Formation in Huainan City

KRR Cd Cr Cu Pb 7n
Sampling number ne/ke mg/ kg mg/ kg mg/ kg mg/ kg

S, 89 +1.051 90.1 +0.636 27.2 +0.557 30.8 +0.226 66.4 +0.468
S, 95 +£0.404 71.0 +0.839 24.8 +0.351 29.4 +0.331 65.1+0.322
S, 96 £0.587 59.4 +0.365 24.9 +0.434 28.7 £0.098 57.1 £0.306
S, 96 £0.102 93.0 +0. 846 28.6 +0.129 30.4 £0.283 56.3 £0.116
CK 49 +0.577 83.1+0.297 23.2 +0.447 25.8 +0.318 50.4 +0.491
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Table 7 Correlation coefficients between the soil fertility indexes

. HHUR P WA e A ey L
Project Organic .Tolal A‘lkahne Total Available Totzfl Ava_lla.ble

matter nitrogen nitrogen phosphorus phosphorus potassium potassium
A BT Organic matter 1.000
4> Total nitrogen 0.982 1.000
Wfi# & Alkaline nitrogen 0.743 0.855 1.000
4 Total phosphorus 0.425 0.288 -0.168 1.000
A% Available phosphorus 0.555 0. 682 0.915 -0.502 1.000
4417 Total potassium -0.160 0.008 0.450 0.405 0.368 1.000
JHA Available potassium 0.614 0.589 0.674 0.775 -0.029 0.192 1.000
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Table 8 Average correlation coefficients and weight coefficients of soil

fertility indexes

_ AR R BMH ERT
E‘Erjt?ﬁi:i*fiﬁn dex Average (?orrelation We'ig‘hl

coefficient coefficient
A BT Organic matter 0.579 0.172
4> Total nitrogen 0.567 0.169
Waifi# & Alkaline nitrogen 0.584 0.174
4= Total phosphorus 0.427 0.127
AR Available phosphorus 0.509 0.152
48 Total potassium 0.264 0.079
AT Available potassium 0.429 0.128
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Table 9 Soil nutrition integrated fertility index

5, Sample point 1F1 4% Level
S, 81.5 £0.750 1
S, 79.8 +0.542 2
S, 87.5 £0.469 1
S, 82.5+0.288 1
CK 73.3 +0.718 2
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Table 10 Evaluation of soil environmental quality in the study area

KL AR F48 %k Single factor index .
RitH A Sing GO
ampling Composite index

point Cd Cr Cu Pb Zn posite

S, 0.297 +£0.000 0.601 £0.009 0.544 +0.005 0.123 £0.008 0.332 £0.006 0.502 +0.008
S, 0.317 £0.001 0.473 £0.007 0.496 +0.004 0.118 £0.005 0.326 +0.004 0.359 £0.007
S 0.320 £0.002 0.396 £0.005 0.498 +0.007 0.115 £0.009 0.286 +0.003 0.420 +0.003
S, 0.320 +0.005 0.620 £0.008 0.510 =0.002 0.114 £0.010 0.282 +0.001 0.510 £0.002
CK 0.163 £0.006 0.554 £0.008 0.464 +£0.010 0.103 £0.001 0.252 +0.010 0.448 £0.006
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