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Effect of Different Varieties of Phosphorus Fertilizer Application
on the Phosphorus Component of Maize Rhizosphere Soil
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Abstract: [ Purpose ] To study the effects of intercropping on different phosphorus (P) components
in maize rhizosphere soil. [ Method] Taking maize soybean intercropping as the research object,

pot (100 mg/kg) and field (90 kg/hm’) experiment were used to study the effects of diammonium
phosphate (DAP), monoammonium phosphate (MAP) and calcium superphosphate (SSP) application
on the changes of total P and P components in maize rhizosphere red soil, by Tiessen-Moir phosphor-
us classification method. [ Result] The application of P fertilizer increased the total P content of
maize rhizosphere soil, and the order of the effect of different P fertilizer varieties was DAP>MAP>
SSP. Synthesized the results of field experiment and pot experiment, compared with no P application
(CK), the application of P fertilizer increased the proportion of middle active P (NaOH-Pi, NaOH-Po

Wk HEA . 2020-06-17 & H . 2021-05-03 W% B BBTE . 2021-11-20 08:40:37
SEEWH . ERE SR (2017YFD0200207); =EAERHEAA SE G (20191C029),

PEETA : KB (1994—), &, WEHUTERBON, Bit, FEENGFRPIICT S8R . Q

e L1

E-mail: 3293815931@qq.com
*f{E1E#H Corresponding author: X%t (1964—), %, J"ARMMA, L, #I%, FEENFEER WS |
JAMF5E . E-mail: zhengyi-64@163.com

PR 2515 & Hidik : https:/kns.cnki.net/kems/detail/53.1044.S.20211118.1633.002.html OfEarS

I%


https://doi.org/10.12101/j.issn.1004-390X(n).202006029
mailto:3293815931@qq.com
mailto:zhengyi-64@163.com
https://kns.cnki.net/kcms/detail/53.1044.S.20211118.1633.002.html

£ 6 1]

s B, S AFESFPBRALIE P EORAR PR LR B R 1077

and D.HCI-Pi)(5%-42%), decreased the proportions of active P (Resin-P, NaHCO;-Pi, and NaHCO;-
P0)(2%-16%) and stable P (C.HCI-Pi, C.HCI-Po, and Residual-Pt)(3%-9%); intercropping increased
the proportion of active P and stable P (3% and 4%, respectively), decreased the proportion of middle

active P (6%). In pot experiment, the application of different varieties of P fertilizer could increase the

content of P components in maize rhizosphere soil except NaHCO;-Po and Residual-Pt. Compared

with monoculture, intercropping significantly reduced the contents of NaOH-Pi and NaOH-Po
(P<0.05), significantly increased the contents of NaHCO;-Pi, NaHCO;-Po, C.HCI-Pi and Residual-Pt
(P<0.05), but had no significant difference on the contents of other phosphorus components (P>0.05).

[ Conclusion ] Different varieties of P fertilizer had different effects on different P components in

maize rhizosphere. Among them, DAP had significant positive effects on the activation of middle act-

ive P and the increase of total P in maize rhizosphere.

Keywords: phosphorus fertilizer varieties; maize; intercropping; phosphorus component; red soil
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Note: CK. no phosphate application; SSP. calcium superphosphate; MAP. monoammonium phosphate; DAP. diammonium phosphate; MM. monocropping

maize; IM. maize soybean intercropping; different small letters above the bars mean significant different treatments for every period of duration at the
P<0.05 level; the same as below.
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Fig. 1 Total phosphorus content of monoculture maize rhizosphere soil under different phosphorus fertilizer application
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Tab. 1 The phosphorus component in rhizosphere soil of mono-cropped maize in harvest under differ-

ent phosphorus fertilizer (field experiment) mg/kg
i AL o o % A8k active phosphorus 3% P % middle active phosphorus Fa5E AWk stable phosphorus
pl;::;?;g ) Resin-P NaHCO;-Pi  NaHCOs-Po NaOH-Pi NaOH-Po D.HCI-Pi C.HCI-Pi C.HCI-Po Residual-Pt
CK 4724028 b  87.67+4.74c 22.08+9.35b 85.4246.45d 16.62+1.87c  9.93£1.15bc 183.42+6.65b  25.00£1.93¢c  95.33+5.82b

SSP 13.3140.40 a 118.44+1.46b 25.18+1.15b
MAP 5.99+0.23b 134.47+1.24a 14.47+1.40Db
DAP 14.08£0.49a  130.34+2.91 ab 20.02+3.77 b

130.32+8.23 ¢ 67.06+8.42b 23.50+4.43 a 231.36£19.36a 91.18+5.99b 151.86+4.51 a
126.42+£0.40 ¢ 76.79£2.09a 4.94+2.90c 207.01£22.54 ab137.09+22.48 a 92.83+7.84 b
194.42+2.13 2 60.17+1.74 b 7.97+0.39 ¢  201.79+4.27 ab 166.50+1.16 a 103.32+7.84 b

VE: CK.ANHERENL; SSP. L BERES; MAP. Wi #EIR—%:; DAP. JEHIWERR —4%: AR/NG FEERIRANE fb A B L AL 2 7 7E.P<0.05 /KT 22 57 ()

BEAKT; FE.

Note: CK. no phosphate application; SSP. calcium superphosphate; MAP. monoammonium phosphate; DAP. diammonium phosphate; MM. monocropping
maize; IM. intercropping maize; different small letters above the bars mean significant different treatments for every period of duration at the P<0.05 level; the

same as below.
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Tab.2 The phosphorus component in rhizosphere soil of maize in harvest under different phosphorus

fertilizer (pot experiment) mg/kg
S — VLA o b A Rk
prau BT active phosphorus middle active phosphorus stable phosphorus

phosphorus  planting
fertilizer pattern Resin-P NaHCO;-Pi NaHCOs;-Po  NaOH-Pi NaOH-Po D.HCI-Pi C.HCI-Pi C.HCI-Po  Residual-Pt

MM 9.06+0.61d 27.18+0.91d 67.39+0.85d 163.96+0.40 g12.23+0.80 cd4.20+0.28 ¢ 137.75+2.01 d38.90+4.40 ¢ 115.39+0.56 a

o IM 10.44£0.20 ¢ 24.76+0.59 ¢ 101.70+1.29 a 215.02£1.05¢ 9.39+0.00d 3.15+0.25d  165.50+£0.28 ¢25.62+1.16d 83.73+0.00 d
MM  21.68+0.61a 31.55£0.34b 46.80+0.75 f 285.41+3.88 a15.07£2.64 ¢ 5.52+0.25b  193.25+2.01 a78.27£5.06 b 85.31+2.44d
SS¢ IM  13.59+0.40b 42.60£0.30a 59.52+0.05 e 232.51+0.00 ¢ 8.96+1.05d 3.02£0.14d  193.25+1.16 290.37+0.58 a 103.32+0.48 b
MM 6.31£0.40 f 31.80+£0.34b 43.71+0.84 g 264.0846.07 b23.89+3.19a 7.16+0.12a  187.09+2.68 b81.59+5.85 ab 68.29+0.97 f
VAP M 6.96+0.23 f 29.13+1.19¢c 94.48+£0.25 b 221.42+0.70 d11.66+0.80 cd6.70+0.74 a  165.74+3.74 ¢ 81.12+4.19 ab 97.18+0.56 ¢
MM 7.93+0.61 ¢ 26.46+0.34d 88.33+2.47 ¢ 203.50+0.70 f 14.79+1.06 ¢ 2.99+0.22d  126.84+2.92 ¢83.01+4.08 ab 77.00+1.12 ¢
DA IM 13.1140.40 b 31.55+0.34b 67.86+0.75 d 203.21£2.13 £ 19.91+2.13b 5.89+0.15b  169.54+3.35 ¢80.64+4.08 b  77.00+0.56 ¢
I
average
CK 9.75¢ 25.97d 84.54a 189.49d 10.81b 3.67¢ 151.63 ¢ 32.26b 99.56 a
SSP 17.64 a 37.08a 53.16d 258.96 a 12.02b 427b 19326 a 8432a 94.32b
MAP 6.64d 30.46b 69.10 ¢ 24275b 17.78 a 693 a 176.42 b 81.35a 82.74 ¢
DAP 10.52b 29.00 ¢ 78.10 b 203.36 ¢ 1735a 4.44b 148.19 ¢ 81.83a 77.00d
MM 1125a 29.25b 61.56 b 22924 a 16.50 a 497a 161.24b 70.44 a 86.50 b
™M 11.02 a 32.0la 80.89 a 218.04 b 12.48 b 4.69 a 173.51a 69.44 a 90.31a
BEM
significance
TR it <
ﬂ]*ﬁbﬁ *k sk sk sk sk sk ko * Kk

phosphorus fertilizerx
planting patterns

AL h B > *k *k *k *k ] *k *x *x *k
phosphorus fertilizer
*EM‘E}JEQ k% *k k% *% ns ok ns **

planting patterns ns

M MM BAEIOK, IM. [EEEK: * A REMEZER (P<0.05), ** HWMBEMEZER (P<0.01), ns. LREFEMFES: (P>0.05).
Note: MM. monocropping maize, IM. intercropping maize; *. significant difference (P<0.05), **. extremely significant difference (P<0.01), ns. no significance
(P>0.05).

FhA% L pot experiment 100 [ ]3035 field experiment
100

~
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O W ST
active phosphorus

O s AR
middle active phosphorus
stable phosphorus

i Eb/% proportion
W
3

N
W

0
MM IM|MM IM| MM IM{MM IM CK SSP MAP DAP
CK SSp MAP DAP

B2 FRE#HERMERT ERRRTIEBAS AL

Fig. 2 Phosphorus form proportion of rhizosphere soil of maize under different P varieties fertilizer
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