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TIETOHUBEA Sy . SRS SRR A o6 R . IR TORBE . KEHAME . K- KEGMAE 3 AR K 3
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BRI, FAR-KERIVEEREACID 50%(P50) WA T, IFARBEARFRAR G RBEICR SkPh= &, 3 MKE T, RIfE
P T TR K GARPR A R & i, REE TARBR HHE B JCHLBE LI L Fe-P. AL-P, Ca-P. O-P A&t [FIAidE i i A . 2%
P T FORFNK GARPR - R TR & IO 1 i AR, IFEMR 1389 Fe-P. AL-P. Ca-P 1 O-P (7% fL(CIL
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Effects of Maize and Soybean Intercropping on Inorganic Phosphorus Forms and Available

Phosphorus in Red Soil Under Different Phosphorus Levels
LUO Yanfei, QIN Xiaomin, NONG Yugin, LU Jinmei, QIN Hongyu, YANG Jingyang, LI Jinting, WEI Jinjian"
(Guangxi South Subtropical Agricultural Science Research Institute, Longzhou, Guangxi 532415, China)

Abstract: A 2-year pot experiment was conducted to study the differences and relationship of inorganic phosphorus forms, available
phosphorus in rhizosphere soil and phosphorus uptake in maize and soybean intercropping system under different phosphorus levels, in
which 9 treatments, three cropping patterns (maize monocropping, soybean monocropping and maize-soybean intercropping) X three
P,0O5 levels (0, 50 and 100 mg/kg, labelled PO, P50 and P100). The results showed that compared with monocropping, intercropping
significantly increased grain yields and phosphorus uptake of maize and soybean under PO, P50 and P100 levels in 2018 and 2019.
Phosphorus uptake and grain yields of intercropped maize and soybean were not declined in the P50 level compared to corresponding
monocropped plants in P100 level. Intercropping increased available phosphorus content in rhizosphere soil of maize and soybean under
PO, P50 and P100 levels, but decreased the contents of total inorganic phosphorus, Fe-P, Al-P, Ca-P and O-P. Meanwhile, appropriate
application of phosphorus fertilizer significantly increased the contents of total inorganic phosphorus and inorganic phosphorus forms in
rhizosphere soil of maize and soybean. Under this experimental condition, the activation of Fe-P, Al-P, Ca-P and O-P in soil (especially
Fe-P) induced by intercropping was an important source for the increase of soil available phosphorus content and phosphorus uptake in
intercropping under low phosphorus condition. Maize-soybean intercropping has the potential to save phosphorus fertilizer while
maintain crop yields, rhizosphere available phosphorus and phosphorus uptake.

Key words: Maize-soybean intercropping; Phosphorus levels; Inorganic phosphorus forms; Soil available phosphorus;

Phosphorus uptake
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WEKNAE, KRG PMES TG MRAE 3 Fh, [fE
AbFEHE IR 1 1 FiRE R AR K 5 K45 2 Bk,
VR Ab A LA ORI T 4 bk, B A TRRIE PR
— 3, IR HE 9 b, RN AbHE 3 ANEE, FHLHE
1. RAEHE N 150 mg/kg(T 1), #AEHRE K0 150
mg/kg (T 1), B RaliFR I

RIS T HERE RS . AR HAE 340 mmxfa
J 240 mm, FEEAELIHEGT 2 mm §i)10 kg AEHRAAE
Bl JRZE(F N 460 g/kg) . Ml i BERRES (£ P,05140
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BAPU AR R 5 3 T HLBE Y A5 AR 5 5K < AR
Jackson!" Wy Jy = BEA T 0 HF N AE
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ki~ H, 2018 4E PO. P50 fil P100 /K°F F E K F
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38.92%. MWAERIEHE R E , 1E Y 3G il i IE 14 1
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IPER R

R1 TREBIKET ER-KZ BAEXEPHTRL= 8 B F2 08 (g/4%)

Table 1 Effects of maize-soybean intercropping on grain yields under different phosphorus levels
WK - T AR X EP/S KE
2018 4 2019 4F 2018 4 2019 4

PO HrE 277+020¢ 3.12+0.17 ¢ 1.05+0.05¢ 123+0.04¢
EIE(S 494+021d 5.81+0.51d 2.06+0.08 d 245+0.16d
P50 B 8.85+0.56 ¢ 10.04 + 0.44 ¢ 333+023¢ 459+0.17 ¢
[ £ 1431+1.65b 17.24+1.42b 573+0.40 b 7.70+0.27 b
P100 AR 1335+ 1.12b 1627+127b 6.01£0.28b 7.94+0.56 b
&)1 25.03+0.65a 2998 +137a 8.06+0.71a 11.03+0.81 a

o RPRISIA R/ NG T3 3R 7] —4F B b 38 (] 25 7 W 3 (P<0.05).
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Fig. 1
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Effects of maize-soybean intercropping on phosphorus uptake under different phosphorus levels
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Fig. 2 Effects of maize-soybean intercropping on soil available phosphorus contents under different phosphorus levels
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Fig. 3 Effects of maize-soybean intercropping on soil total inorganic phosphorus contents under different phosphorus levels
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Fig. 4 Effects of intercropping on inorganic phosphorus forms in maize rhizosphere soils under different phosphorus levels
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Fig. 5 Effects of intercropping on inorganic phosphorus forms in soybean rhizosphere soils under different phosphorus levels

2.4.3  HIEICHLBRA A 19 AR A S
FRILVE Y, FORSREEEMER, R &IEE
TEHLRAE 5 B A AN R R B AR AR, 7 — e R T LA

MFE 4

R EARE RGBS TR, M 2018 4EF1 2019
ERRRIE LSRR E , MVERMES , ok LB
W/ ELL Fe-P A3, 205 &5 TEHLBEE > B

http://soils.issas.ac.cn



513 BRPFILAS . ARIBEARET E KRR EZIAEXT LR TOHLUBRL 73 KA R i 20 77

38.46%F1 39.18%, HKJE O-P, 0551 b/ i
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£2 ERBFETIEDRNBEESS & TS SHLH(%)

Table 2 Proportions of inorganic phosphorus forms to total inorganic phosphorus in maize rhizosphere soil

B 38.25%. 39.12% 1 27.70%. 28.54%., HAHk,

Ab PR 2018 4 2019 4F
Fe-P Al-P Ca-P O-P Fe-P Al-P Ca-P O-P
PO 30.00 a 9.89b 6.28 b 53.84a 28.76 a 9.76 ¢ 7.44 a 54.05a
P50 3031 a 11.39a 7.95a 50.36 b 30.08 a 11.27b 8.44a 50.21b
P100 30.10 a 1221 a 8.16 a 49.53b 30.04 a 1243 a 8.13a 4940 b
MM 30.52a 1141 a 7.84a 50.23 b 30.00 a 1143 a 8.33a 50.24 b
M 29.75 a 1091 a 7.09 a 52.26a 29.25a 10.88 a 7.67 a 5220 a
®3 KERRIRPENBZES & TNBS 2 RIELHI(%)
Table 3  Proportions of inorganic phosphorus forms to total inorganic phosphorus in soybean rhizosphere soil
b3 2018 4F 2019 4F
Fe-P Al-P Ca-P O-p Fe-P Al-P Ca-P O-P
PO 28.56 a 11.53 a 5.52b 54.40 a 2930 a 11.01a 6.40 a 54.61 a
P50 2943 a 11.39a 6.34a 52.83b 2997 a 1123 a 6.34a 52.47b
P100 29.68 a 12.09 a 6.71a 51.52b 30.17 a 12.09 a 7.07 a 50.67 b
MS 29.56 a 12.01a 6.48 a 51.95a 29.77 a 11.74 a 691 a 51.58b
IN] 28.88 a 1133 a 590 a 53.89a 29.85a 11.15a 6.30 a 53.58a

x4 EEMETITNHSESEDESTNBE DS EE D (%)

Table 4 Percentages of reduction of different inorganic phosphorus forms to total reduction of inorganic phosphorus in intercropping

BKF T AR 2018 4 2019 4
Fe-P Al-P Ca-P 0-P Fe-P Al-P Ca-P O-P
PO M 36.30 18.64 15.49 29.57 37.57 18.67 13.32 26.20
IS 40.65 18.62 12.19 28.55 41.03 19.90 10.40 28.66
P50 M 40.13 16.33 15.21 28.33 39.53 18.64 15.82 26.00
IS 37.37 20.20 14.91 27.52 39.01 18.87 14.14 27.98
P100 M 38.94 16.38 16.85 27.82 40.43 17.39 15.42 26.76
IS 36.73 2237 13.86 27.03 37.33 17.21 16.49 28.97
SEHE M 38.46 17.12 15.85 28.57 39.18 18.23 14.85 26.32
IS 38.25 20.39 13.65 27.70 39.12 18.66 13.68 28.54
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