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Characteristics of phosphorus uptake by plants in soybean (Glycine
MaxL. merr) and citrus (Citrus poonensis Hort ex Tanaka)

intercropping system

ZHOU Wei-Jun', WANG Kai-Rong', LI He-Song® (1. Institute of Subtropical Agriculture,Chinese
Academy of Sciencess Changsha 410125, China; 2. Hu’nan Agricultural University, Changsha 410125, China). Acta
Ecologica Sinica,2003,23(12) :2565~2572.

Abstract: The characteristics of **P uptake by soybean and citrus among monoculture and intercropping
systems were studied with field micro-plot trials and **P isotope technique. A field experiment was
conducted at Taoyuan Experimental Station of Agro-ecosystem Research of CAS from April to Jun in
2001. The experimental soil is acidic with pH of 4. 45. The citrus tree were planted in plots of 3m X 3m in
row and line distance in Dec. 1995. The soybean was seeded 4 round around citrus tree within diameter of
3m on 15" April 2001. *P was applied at three distances (27.5, 62.5 and 97. 5cm) from the cent of citrus
tree and three depths (15, 35 and 55cm) below the surface. Sixty equi-spaced holes of each plot were dug
to the required depth in certain distances according to the treatment protocol. Into each soil hole, a PVC

access tube was inserted leaving about 10cm of the tube length above the soil surface. In each hole, 20mlL
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2P solution was dispensed into the access tube on 10" May 2001with radioactivity of three depths (15, 35
and 55cm) being 13.5mCi, 20.0mCi and 28. 4mCi, respectively. The samples of plant and soil were
collected on 25" June 2001. The samples were dried at 80 C, wet digested (H,SO, and HCIO,) and the
total P were determined with colorimetric method. The radioactivity of **P was radioassayed with FH408
and FJ-367 counting technique in a scintillation system.

The planting mode and **P applying depth significantly affected the characteristics of phosphorus
uptake by soybean and citrus. Under soybean-citrus intercropping, considerable competition could be
observed when the **P fertilizer was applied at topsoil (15cm) so the recovery rate of **P fertilizer by
soybean and citrus declined 41.5% and 14. 7%, respectively, and the supplying amount of **P fertilizer in
topsoil to soybean and citrus decreased 346. 8mg/plot and 148.1 mg/plot, respectively, comparing with
monoculture. It was possible the recovery of *P fertilizer by soybean was promoted when **P fertilizer was
applied at deeper soil layer (35cm or 55cm) under soybean-citrus intercropping, the **P fertilizer was
hardly used by soybean after **P fertilizer was applied at 55cm or below 55cm layer so its recovery rate was
less than 0.1% under soybean monoculture, while the recovery of **P fertilizer by soybean was 0.253%
under intercropping. The capacity of P uptake by citrus was larger than by soybean when P was applied at
the deeper soil layer so the recovery rate of **P fertilizer were less 25. 6% and 878. 3% while that of *P
fertilizer in 35cm and 55cm soil layer under soybean monoculture than under citrus monoculture,
respectively. Considerable increase of **P recovery was observed under soybean-citrus intercropping.

Key words :soybean; cirrus; intercropping ecosystem; **P; absorption characteristic
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Table 1 Total amount of phosphorus absorption by soybean and citrus plants (g/plot)
Monoculture Intercropping Monoculture
Treatments S15 S35 S55 SC15 SC35 SC55 C15 C35 C55
Soybean 6. 84a 6.39b 6.18b 4.61c  4.55¢c 4. 75¢c
Citrus 5.125a 4.520b 4. 288c 5.033a 5.035a 4.639b
5% (LSRy. 05) Data in a row with various letters are
statistically different at 5% of significant level (LSRy, o5)
2.2
2.2.1 (15 cm) (
2). , 41.5 %,
14. 7%, ; ; 104. 8%,
66.0 %,
s s ( +
) 13.3 % 1.3 2,
2 3p %
Table 2 3?P recovery rate by soybean and citrus %
Monoculture Intercropping Monoculture
Treatments S15 S35 S55 SC15 SC35 SC55 C15 C35 C55
Soybean  5.421a 1.473d 0. 092f 3.832b 1. 948¢c 0. 253e
Citrus 2.308b 1.612d 0. 696f 2.647a 1. 849¢ 0. 900e
Total 5.421b 1.473f 0.092h 6. 140a 3.559%¢ 0. 949¢g 2.647d 1. 849e 0. 900g
5% (LSRy.¢5) Data in a row with various letters are

statistically different at 5% of significant level (ILSRy. o5)
2.2.2 (35 cm) s 35cm

32.2 %, 12.8 %.

s 35 cm

25.6 %, , 20.8 %,
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Table 3 The distribution of soybean root in the soil profile
Monoculture Intercropping
LSDy. o5
Depth (cm) Ttems S15 S35 S55 SC15 SC35 SC55
(g) _
. 155. 4 145.1 140.9 130.0 121.0 117. 6 3. 44
0~20 Root biomass
%)
. 73.4 71.2 70. 5 72.9 69.9 68. 5 1.74
Percentage of the total root biomass
(g) - . _
. 56. 2 58. 6 58.9 48.3 52.2 54.1 1.68
20~40  Root biomass
%) - -
. 26.6 28.8 29.5 27.1 30. 1 31.5 0. 85
Percentage of the total root biomass
3 4
[15] s Table 4 The distribution of citrus root in soil profile
6%, 30 cm Z2p Coarse root Fine root
0.7%. Suman " % %
Depth (g) Percentage (g) Percentage
° Root of total Root of total
(cm) .
s s biomass root biomass root
,5b m biomass biomass
0~20 90. . . .
1%, 55¢m 2 190. 2 33.7 138.8 24. 6
. 20~40 65. 2 11.6 50. 8 9.0
, 0. o
IAC 2 40~60 61.9 11.0 34.4 6.1
[16]
’ 60~80 15.4 2.7 7.2 1.3
’ 0~20 cm ’ = 2mm, < 2mm Coarse root
0~40 cm ° diameter=2mm;fine root diameter<2mm
b
L) s (15 cm )
13.3 % 132.0 %3 35cm 141.6 % 92.5%; 55
cm 931.5 % 5.4 %; 55 cm ,
’ ° ’ - o
9 .’ 9
5.1 % , 14.7 %,
, . 10.9 %, ,
’ - N -
[9.11]
C 2 s ) ,
o s 0~20 cm
( 3:4), . 0~20 cm 58 % ,
., b o .
b o 2
b b N A N
sl s 20~40 cm , 20 % »40~60 cm
15 % ) .
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