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Effects of cultivating years on soil ecological environment in greenhouse of

Shouguang City, Shandong Province

GAO Xinhao', ZHANG Yingpeng'*, LIU Zhaohui'*, JIANG Lihua', LIN Haitao', SHI Jing', LIU Ping'?,
LI Yan'**

1 Institute of Agricultural Resources and Environment, Shandong Academy of Agricultural Sciences, Jinan 250100, China

2 Key Laboratory of Agro-Environment in Huang-Huai-Hai Plain, Ministry of Agriculture, Jinan 250100, China

Abstract: Greenhouse farming is one of the important ways to produce vegetables in the world. This technology is
characterized by that it may produce high yield of vegetable and would be less affected by the seasons. In addition, it could
improve the land-use efficiency and agricultural sustainability in the regions with a large population but not enough arable
land. Therefore, it could significantly raise the income of the farmers and was extended quickly in northern China. In
China, Shandong province is the major vegetable production region, accounting for nearly 50% in terms of greenhouse area.
In recent years, the vegetable production in greenhouse farming system has developed rapidly and brought good economic
revenue and social benefits in Shouguang, Shandong Province. Now, Shouguang has been one of the most important
vegetable production bases of China and obtained the title “the village of Chinese vegetable”. However, due to the lack of
scientific and reasonable fertilization guidance, many problems has also arisen in vegetable production including excessive
fertilization nutrient imbalance, and low fertilizer use efficiency, resulting in nutrient accumulation in soil, significant
decrease in vegetable quality, and serious deterioration of soil under greenhouse conditions. Thus, the greenhouses for years
in some regions are no longer suitable for vegetable production. This situation had brought certain negative impact on the

agricultural sustainability, vegetable quality and ecological environment. To examine the effect of different cultivating years
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on soil ecological environment under the greenhouse conditions, this study was conducted to investigate the differences of
soil physical and chemical properties, microflora, and the correlations between cultivating years and soil physic-chemical
properties and microbial quantity under the greenhouse conditions. The results showed that with the increase of cultivating
years, soil bulk density and pH value were significantly reduced, while the soil porosity, electrical conductivity, soil salt
content and organic matter content were significantly increased. The contents of soil total nitrogen and total phosphorus were
kept rising. The amounts of total potassium, nitrate nitrogen and available phosphorus in soils increased in the first years,
and then followed by a gradual reduction. With the increase of cultivating years, the number of bacteria tended to decrease
after a rise in the first years; the number of actinomycetes remained relatively constant after a rapid rise in the first years;
only the number of fungi had been continuously increasing. It can be concluded that the large inputs of organic and inorganic
fertilizers lead to the soil acidification, nutrient imbalance, a decrease in micro-ecological balance, and significant increases
in soil salt content and environmental risk in the greenhouse soils of different cultivating years. Thus, some reasonable and
scientific fertilization strategies should be proposed and recommended to the vegetable producers to coordinate the balance
between nutrient and energy of soil, improve soil quality and ensure the security of soil ecological environment in
greenhouse. Main strategies may include the alteration of the fertilization habit of farmers, reductions in the amounts of
nitrogen fertilizers, phosphorus fertilizers and some physiologically acid fertilizers, and properly combined application of

organic and inorganic fertilizers.
Key Words: cultivating years; greenhouse; ecological environment; physic-chemical properties; soil microorganism
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Table 1 Related information of investigated greenhouse

P AR R Bk R A ﬁﬁ%ﬁﬁ(w) Jitii i (P,05) AT (K,0) ﬁfﬁﬂﬂfé&i_ | .Eﬁ‘?ZFt@
Cultivating years Amounts of N fertilizer iale /P fertilizer rate/ K fertilizer rate/ Amounts of fezruhzer/ Ratio to
samples (kg/hm*) (kg/hm?) (kg/hm?) (kg/hm™) samples/ %
1 3 3593.7 1928.3 3776.2 9298.2 5.66
2 3 3456.9 1863.9 3738.4 9059.2 5.66
3 5 3538.9 1978.8 3317.5 8835.2 9.43
4 2 3500.4 1352.9 4145.1 8998.4 3.77
5 6 3414.4 1807.6 3164.2 8386.2 11.32
6 5 4399.2 2103.8 4531.6 11034.6 9.43
7 2 2669.5 1528.9 3043.5 7241.9 3.77
8 3 3314.3 1985.1 3452.1 8751.5 5.66
9 4 2772.2 1136.8 2987.0 6896.0 7.55
10 10 3748.7 1863.1 4119.7 9731.5 18.87
11 3 1855.3 1065.5 2138.2 5059.0 5.66
12 1 1521.4 1099.6 1139.6 3760.7 1.89
13 1 2251.8 1046.6 1956.6 5255.0 1.89
16 1 3731.8 1718.3 3868.4 9318.5 1.89
17 2 2783.2 1880.3 2880.5 7544.0 3.77
20 1 1046.6 761.8 1118.1 2926.5 1.89
25 1 3507.5 1945.4 2242.3 7695.1 1.89

SRR B S KM ARIAE AE B A 10a JIF o HE SRR, O FIEAE R 5a Fl 6a, MtIE A& SE 1451 F , fil
FEAEBRAE 10a LAR (7% 10a) M RBIRAC E ( LL2lFR4011) P30k 8823.3 kg/hm? , 111 2241 HFAR I ( ol 4F B i
i 10a) FHEAR E A 5937.0 kg/hm? it & b 10a LR A KIISEIEIR & N T 30% 447, mii# 1) 53 4>
M B S 247 i FH AR 352 23094 N 3006.2 kg/hm? ,P,0,1592.2 kg/hm*F1 K,0 3036.4 kg/hm’,
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Fig.3 Effect of cultivating years on soil pH and EC value of greenhouse
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Table 2 Effect of cultivating years on soil nutrient contents of greenhouse

T4y T YUYy AHIE R AL L ONI e
Nutrient factor Regression equation Correlation coefficient Amount of available greenhouse
34 Soil total-N Y=0.102+"18 0.3674** 51

14 48 Soil total-P Y=0.126+"1% 0.5745*" 48
344 Soil total-K Y=-0.000x2+0.019x+1.912 0.2345 53
+HEHE A Soil alkal-N Y=-0.048x2+1.625x+24.52 -0.2627 " 53
A M Soil avail-P Y=66.445"0% -0.1225 53

T HEGEAAET Soil avail-K Y=-0.860x2+22.16x+490.8 -0.255 53
AW Lt Ratio of N/P Y=0.796e 002+ -0.3521"" 53

A Ratio of N/K Y=0.0524"1% 0.3162* 51

4P L Ratio of P/K Y=-5x10""x2+0.003x+0.071 0.5187** 48

R3 MEERSAMLEBENHENEXES T

Table 3 Correlation analysis between cultivating years and soil microorganism amounts

DEXLES mEpiyts LB LN e
Microflora types Regression equation Correlation coefficient Amount of available greenhouse
YEH Bacteria Y=-0.128x>+2.857x+13.85 0.2530 52
FRLEH Actinomycetes Y=2.560In(x) +13.70 0.1643 52
K& Fungi Y=6.17440%3 0.3606 ** 53
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