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Nutrient balance and accumulation in soil of
solar greenhouse in Shaanxi
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Abstract: [Objective)] This study evaluated nutrient balance and soil nutrient accumulation in green-
house systems at different areas of Shaanxi to provide technical support for the nutrient management in lo-
cal greenhouses. [ Method) The application of fertilizers in 193 greenhouses over two consecutive years
from July 2013 to July 2014 in Yangling, Ansai,and Jingbian was surveyed for analyzing the changes of to-

tal nutrient input, crop yield,and apparent nutrient surplus in greenhouse system. Nutrient contents and
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basic physical-chemical properties in greenhouse soils were also determined. [Result] (1) Total nutrient in-
puts from manures and chemical fertilizers varied with regions. The average annual input amounts of N,
P,O; and K, O were 1 933. 3,1 587.2 and 1 799. 2 kg/hm?®, respectively. The N,P,O; and K,O uptake a-
mounts by crops accounted for only 22% ,7% and 36% of nutrient inputs,resulting in surplus of N 1 503. 2
kg/hm*,P,0; 1 473.1 kg/hm?* and K, O 1 155. 2 kg/hm” in greenhouse system. (2) The contents of organic
matter in soils were in medium or low levels, which was related to low soil fertility. Nitrate-N accumula-
tions in 0—2 m soil profile of Yangling, Ansai and Jingbian greenhouses were 1 451.5,1 647. 2 and 498.5
kg/hm®,and 37.8% ,36.9% and 37.9% of the accumulated nitrate in the three regions were distributed in
0—60 cm soil layer. More than 60% of nitrate accumulation in 0—2 m soil profile was distributed below 60
cm layer, which was difficult to be absorbed by crops. Soil available P and K contents were at high levels,
and 77% —91% and 35% —91% of soil available P and K contents were higher than the critical value (=50
mg/kg P, O; and =150 mg/kg K,0O). (3) Soil pH was weakly alkaline, which was related to local soil de-
veloped from loess parent material with high carbonate content. Soil pH in topsoil was significantly lower
than that of the subsoil. The soil electrical conductivity was lower than 600 xS/cm,which is the critical val-
ue influencing growth of vegetables. Electrical conductivity of topsoil was significantly lower than that of
the subsoil. (4) Compared with the Lou soil and Loessal soil, the nutrient contents in aeolian sandy soil was
relatively low. Therefore,attention should be paid to the effective application of organic manure and chemi-
cal fertilizers in this soil in Northern Shaanxi. [Conclusion) Excessive fertilization is a problem in sunlight
greenhouse systems at different areas of Shaanxi,leading to large surplus of nitrogen, phosphorus and po-
tassium nutrient in soil and causing environmental problem. Decreasing nutrient inputs properly in green-
house should be the focus of nutrient management at different areas of Shaanxi.
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Table 1 Nutrient budgets of greenhouse system in Shaanxi kg/hm?*
_ Hb 5 (B A ) Site(sample number)
1517 Y T T A1
Index %@(082 ﬁ‘%ﬁgg) A‘HJE‘(S ) Average
Yangling (58) Ansai(83) Jingbian(52)
H LB A N 1086.1+£501.2 915.54368.5 472.84+169.5 824.8
Input of organic P, 05 883.54409. 2 657.2+327.2 339.8+123.6 626. 8
fertilizer K0 887.04403.5 719. 7+ 305. 1 380.9+144. 2 659. 2
SRR A N 1042.5+483.9 1478.7+1 686.3 804.24336.9 1108.5
Input of chemical P, O; 961.4+419.6 1 255.7+843.9 664, 0+250.6 960. 4
fertilizer K;O 1767.24£921.9 1072.0+£889.3 580.8+327.9 1 140.0
Fa 43 A At N 2 128.6 2 394. 2 1277.1 1933.3
Input of P,0Os 1844.8 1912.9 1003.8 1587.2
nutrient K, O 2 644.2 1791.7 961. 7 1799.2
S 4 N 529.9+186.5 585.44198.6 175.1+51.5 430. 1
Uptake of P05 129.9+41.3 154.8+63.7 57.6+19.3 114.1
nutrient K, O 828.4+310.4 861.7-+309. 1 241.9-+80. 3 644.0
N 1598.7+691.6 1 808.8+1 709.4 1102.0+438.1 1503.2
eV =

i‘iﬁhj‘i?ﬁ“i P, O; 1715.0£596.0 1758.1£922.5 946.24336.9 1473.1
K, O 1 815.8+980.0 930.0+1021.9 719.9+388.7 1 155.2
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Fig. 1 Contents of organic matter (a) and total nitrogen(b) in greenhouse at different regions of Shaanxi

Black solid line indicates the median,black dotted line inside the box plot represents the average value,

outliers from sample are not shown. The same for Fig. 4
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Fig. 2 Distribution of soil nitrate-N in the 0—200 cm
profile of greenhouse in Shaanxi
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Fig. 3 Nitrate-N accumulation at different soil profiles in greenhouse of Shaanxi

Different letters at each soil layer mean significant difference (P<Z0.05)
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Fig.4 Contents of soil available phosphorus (a) and available potassium (b) in

greenhouse at different regions of Shaanxi
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Fig.5 Soil pH (a) and soil electrical conductivity (b) in greenhouse at different regions of Shaanxi
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