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Science’ and Technology, Huainan 232001, China) ,l"lf " v

Abstraet : Thé aim of this study was {0 apply phosphorus fertilizer smenuﬁ('al\ and,reasonably and reduce the pollutlon risk to the facility agricultural environment. Taking the
facility agmulture congentrdtlon area in Daxing District of Beijing as-he reSeafCh Ob}é"ﬂt the phosphorus content in soil (0-100 cm) of the facility agriculture profile with
different planting years was measured and analyzed to explore the charadfetistics of phosphorus accumulation, migration, and transformation. The results showed that the
contents offotal phosphorus and available phosphorus in the surface soil of facility agriculture varied widely, which was significantly higher than that in the surrounding grain
field soil; which was mainly related to the amount of phosphorus applied by farmers in different planting years. With the increase in soil depth, the contents of total phosphorus
and available phosphorus decreased gradually, showing surface aggregation @ ( total phosphorus) ranging from 0. 38 to 2.58 g-kg ™" and @ (available phosphorus) ranging
from 1. 60 to 256. 00 mg-kg ~". With the increase in planting years, the contents of soil total phosphorus and available phosphorus first increased and then decreased , reached
a peak in approximately 15 years, then gradually decreased, tended to be stable, and generally remained at a high level. Inorganic phosphorus was mainly concentrated in the
surface soil of the facility agriculture, in which Ca-P accounted for the largest proportion of inorganic phosphorus, up to 98.38%; Ca,,-P was the main form of Ca-P, up to
78.70% of Ca-P, and Ca,-P accounted for the smallest proportion, only 9.50% of Ca-P. The contents of different forms of inorganic phosphorus showed the vertical
distribution characteristics of enrichment in the surface soil and a decrease downward. There were differences in the proportion of different forms of inorganic phosphorus to total

phosphorus in different soil depths, in which the change in Ca-P was obvious, whereas the change in Fe-P and 0-P was not significant, indicating that the migration and
transformation of Fe-P and O-P in the facility agricultural soil was poor, and the migration and transformation of inorganic phosphorus was mainly Ca-P. According to the
correlation and path analysis, the direct path coefficient of Ca,-P to available phosphorus was the largest (0.787), which was not only the main source of soil available
phosphorus but also the main form of inorganic phosphorus migration and transformation. Under the condition of protected cultivation, soil phosphorus showed a large
accumulation trend, the availability of Ca,,-P was low, and the accumulation was large. How to improve this portion of phosphorus sources is the key to the management of
protected soil phosphorus.

Key words: facility agriculture; P accumulation; migration and transformation; inorganic phosphorus from; planting years; path analysis
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Table 1 ~ Nutrient input of facility agriculture in different planting years
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Fig. 2 Variation trend of total phosphorus and available phosphorus in different soil depths
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Fig. 4 Variation trend of soil inorganic phosphorus content in different planting years
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Table 3 Path analysis of different forms of inorganic phosphorus and available phosphorus in facility agriculture soil
LIEERTREES 5 y(ARE)
Al PR Yy v 2
AL JEESUREEY 4 XI - - x4 s S
Ca,o-P(x,) -0.029 0. 749 0.382 -0. 104 -0.045 0.929
Ca,-P(x,) 0.787 -0.028 0.414 -0.120 -0.043 0. 986
Cag-P(x5) 0. 427 -0.026 0.763 -0.119 -0.035 0. 988
Fe-P(x,) -0.133 -0.023 0.712 0. 381 -0.035 0. 883
0-P(x5) -0.061 -0.021 0. 560 0.242 -0.077 0. 624

e 3 A A A R R A A ) AR
e, HAKJE: Cag-P.
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Table 4  Correlation analysis of different planting years, soil depth,

different phosphorus forms and soil physical and chemical factors

FivAE AF B X0 R Ca,-P Cag-P Cayy-P Fe-P 0-P pH H G

oo A B 1 0.79 0.48 0.57" 0.62 " 0.72* 0.36 0.71" 0.67* 0.55*
R0 1 0.99 ™ 0.93* 0.99 ™ 0.98 0.90 ** 0.43 0.63* 0.01
AR 1 0.93* 0.99 ™ 0.99 ** 0.88 0. 46 -0.52" 0.03
Ca,-P 1 0.95* 0.90 ** 0.78 ** 0. 47 -0.35 -0.16
Cag-P 1 0.97* 0.89 0.54*  -0.55* 0.01
Cayy-P 1 0.91* 0.57*  -0.50" 0. 06
Fe-P 1 0.43 -0.717" 0. 06
0-P 1 -0.40 -0.14

pH 1 -0.51*"

R 1
1) " RRMCRBGEL T P <0.05 B RFKF; ~ MR T P <0.01 B RFHKF



134 T R4 Bl TR RAUT A i R 459

®5 FARAMEEXHATELNHEIE" /mg kg™

Table 5 Soil inorganic phosphorus content in different planting patterns/mg-kg

-1

TCHLBRE 53
LERE om L Ca,-P Cag-P Cay-P Fo.P 0-p
i 138.63(6.12) 157.00(6.92)  1042.50(45.72) 7.25(0.32) 5.00(0.22)
0 ~20 23] 54.13(2.71) 56.50(2.83) 867.50(43.38) 5.00(0.25) 5.06(0.26)
V& 36.13(3.69) 41.50(4.23) 231.50(23.62) 3.00(0.31) 4.65(0.47)
R 2 32.25(2.71) 35.00(2.94) 347.50(29.20) 5.50(0.46) 5.00(0.42)
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el 6.00(0.97) 6.50(1.05) 38.00(6:13) | 2.25(0.36) 3.26(0/53)
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