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Effects of Different Fertilizer Application Methods on Nitrogen
Phosphorus and Potassium Contents in Soil Layers
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Abstract: Red soil and purple soil in leakage cement pools planted with Newhall navel orange ( Citrus
sinensis Osbeck) trees on trifoliate orange Poncirus trifoliata( L.)  rootstock were used to study the effects of
fertilizer application methods including broadcast-application furrow-application and fertigation on increas—
ing the concentrations of nitrogen available phosphorus( AP) and available potassium in 0 — 50 c¢m soil lay—
ers. When urea was applied by the three application methods the available nitrogen moved downwards easily
in soils. With KH, PO, applied to red soil by the three application methods the P element was strongly fixed
by red soil and the AP concentrations in soil were very low which had almost no effect on increasing soil AP
concentration. However when KH,PO, was applied to purple soil by broadcast — application the soil fixation
of P element was not strong and the AP concentrations in 0 =50 c¢m purple soil layers increased significantly

with the characteristics of high AP concentrations in upper soil layers and low AP concentrations in lower soil
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layers. Soil application of KH, PO, increased available potassium concentrations in the two soils and the distri—
bution of available potassium concentrations were generally higher in upper soil layers. The suitable fertilizer
application method in citrus orchard is discussed too.
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A: fertilization in 2009 spring and soil sampled on 9" day after fertilization; B: fertilization in 2009 spring and soil sampled

on 17" day after fertilization; C: fertilization in 2009 summer and soil sampled on 9"

day after fertilization; D: fertilization in

2009 summer and soil sampled on 17" day after fertilization. ( RF1: broadcasting fertilization in red soil; RF2: shallow furrow

fertilization in red soil; RF3: fertigation in red soil; PF: broadcasting fertilization in purple soil. )
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The changes of available nitrogen concentrations in different soil layers under different fertilization methods
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A: fertilization in 2009 spring and soil sampled on 9" day after fertilization; B: fertilization in 2009 spring and soil sampled
on 17" day after fertilization; C: fertilization in 2009 summer and soil sampled on 9" day after fertilization; D: fertilization in
2009 summer and soil sampled on 17" day after fertilization. ( RF1: broadcasting fertilization in red soil; RF2: shallow furrow

fertilization in red soil; RF3: fertigation in red soil; PF: broadcasting fertilization in purple soil. )
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Fig.2 The changes of available phosphorus concentrations in different soil layers under different fertilization methods
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A: fertilization in 2009 spring and soil sampled on 9" day after fertilization; B: fertilization in 2009 spring and soil sampled

" day after fertilization; D: fertilization in

on 17" day after fertilization; C: fertilization in 2009 summer and soil sampled on 9
2009 summer and soil sampled on 17" day after fertilization. ( RF1: broadcasting fertilization in red soil; RF2: shallow furrow
fertilization in red soil; RF3: fertigation in red soil; PF: broadcasting fertilization in purple soil. )
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Fig.3 The changes of available potassium concentrations in different soil layers under different fertilization methods
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