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Agronomic effects and threshold of phosphorus fertilizer in low phosphorus red soil maize

SU Lizhen', ZHANG Lianya', WANG Sirui', CAO Huimin', XIAO Jingxiu', ZHENG Yi"?, TANG Li"

(1.College of Resources and Environment Science, Yunnan Agricultural University, Kunming 650201, China; 2. Yunnan Open University,
Kunming 650599, China)

Abstract: To promote the efficient use of phosphorus fertilizer in red soil, the application of phosphorus fertilizer must be reduced and
efficiency increased, along with providing the theoretical basis for scientific application of phosphorus fertilizer in red soil. A 3—year field
experiment was carried out under low phosphorus red soil and four phosphorus application (calculated by P,0s) levels (0, 60, 90 kg« hm™
and 120 kg + hm™, marked as PO, P60, P90, and P120, respectively). The effects of phosphorous (P) application rate on maize yield, its
utilization efficiency and the response of agricultural threshold of P fertilizer to different application levels was studied. The results showed
that application of P fertilizer significantly increased maize yield and sustainable index of maize yield in low P red soil. The maize yield
increased with the increase of P application. The maize yield in P120 treatment was the highest, which was significantly increased by
210.48% compared with that in PO treatment. However, there was no significant difference compared with that in P90 treatment. The partial
productivity of P fertilizer and its apparent utilization decreased with the increase of P fertilizer application amount, where P60 was the best
treatment. P application significantly increased soil available P content, and P120 treatment had the highest available P content, which was
significantly increased by 313.44% compared with PO treatment on average. The application amount of phosphorus fertilizer in soil

phosphorus balance was 19.89~23.00 kg + hm™. The agronomic threshold of P fertilizer was 97.04 kg + hm™. In conclusion, rational
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application of phosphorus fertilizer in low phosphate red soil in southwest China can improve maize yield and agricultural utilization rate of

phosphorus fertilizers in season. Under the condition of basic nutrient of phosphorus in this experiment, applying phosphorus according to

P90 treatment can achieve the goal of reducing phosphorus and increasing efficiency of maize, while promoting the green development of

agriculture.

Keywords : low—phosphorus red soil; response of maize to phosphorus application; utilization efficiency of phosphate fertilizer; agronomy

threshold of phosphate fertilizer
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Figure 1 Grain yield of maize in red soil with different P

application levels

®1 AEEBKFAEE KRS
Table 1 Sustainable index of maize yield in red soil with different

P application levels

AbH Treatment 2017 4F 2018 4 20194F  F-J4 Average
PO 0.22 0.26 0.32 0.27
P60 0.52 0.70 0.65 0.62
P90 0.62 0.88 0.98 0.82
P120 0.89 0.74 0.92 0.85
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Figure 2 Biomass of maize straw in red soil with different P

application levels

2.2 {RBELTIE R RBEIER AR
2.2.1 fIRBELTHE T ORBEAL A 243k %

TR A 27 803 30 46 A T PO T 3
BT i, SR SIS RS RN I ZR AR B, k2 W]
PUE i, 7E P60 P90 P120 A HE T, F KB NIEF- 2k 2
505 R o 25 ot ) B T S B S s R AR A 3, HL
FE 3 ATt Wb BRI JC i 25 25 5 0 2017 4F P120 /b FH L
P60 . P90 Ab FRIFENEAR “F R IE N T 10.87% F122.85% .
2018 4= P90 AL FT L, P60, P1200 Ab FR A NE AL A 5 R Ha i
T 4.88% F163.21%. 2019 4F P90 4L FH L P60, P120 4k
PRBEAEAR SRR T 37.78% F147.99%

2.2.2 fIRBRLTHE 1 KB AL R %

T A LRI FH 3 A it A - 398 P A 24 2 e 1
Wy SR FH RS . Pl 2 AT R R X A BRI T
FORBEAEFOMAN I Z, 2017.2018 2019 4 %R %
B, 7E POOALFE T , T KB AR FA R dw e , WA g
TNFRAL T FOK S BB FUA 2. 2018 4F F oK BEAL
MZEIWAN FHHAE 3 AL BRRIC B & 22 57
2.2.3 fIRBRELTHE T ORBEAL i A= 7= 11

TR Al A= 7 T 2 I e 214 il - 398 Lt 5% 43 7K
W N il P 28 A AL 2E B SR AR . KSR 2 v AT,
20172018 4F[a] , F AR i A= 7 1 ¥ 7E P60 7K F- T

2 AEHEREK T EKBEAEF AR
Table 2 Phosphorus utilization effect of maize with different

phosphorus levels
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Year Treatment AE/(kg-kg™) RE!% PFP/(kg-kg™")
20174 P60 19.69+1.19ab  19.71+1.12a  33.89+2.04a
P90 17.77+1.36b  16.38+1.49b  27.24+1.83b
P120 21.83+0.96a  11.55+0.50c  28.93+1.39h
20184 P60 27.28+2.03a  19.6+0.90a  46.52+0.22a
P90 28.61+1.10a  18.5+0.6la  41.44+2.42a
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Average P90 23.45+4.58a 17.84+1.48a  35.18+6.18a
P120 18.5242.65a  10.33+5.04b  27.32+2.13b

T AR NE FREF R AL B E] 22 57 1.3 (P<0.05) .
Note: Different lowercase letters indicate significant differences
among treatments (P<0.05).

e A3 ati BoRAE , FoKRBEAE A AL = ) 2 PR
Tita B8 Sk o i D )
23 RBIOEEXREURHSE

Pl L 3 ] 2R it e o X TG A T 4 K R AR B - A
B T i B B B AE AR & T EORAR bR
S, SR 3 ali B AR B9 1K, 358 R 1Y
(L I 55 il 9l K S 1% 398 i it 5 0 . 5 PO A BRAH
FE , P60 . POO F1 P120 4b T 3 a S35 43 551 & 2 42 15 ok
MR PR -3 24 o 163.00% .252.01% F1313.44% .
2.4 (RBEEERFRUBETEE

- SR ] i A IR R A
AR, A HAE A H 3 e & R iR i 2% . Bl

157
a
BiT 12
G E e 127
Zet J
Bz | -
@;E 9 c %I
®EG -
5]
c3f o ==
XZ e d
SEE IR
0 . . . .
PO P60 P90 P120
AL Treatment

3 AEEHEKFAEERRFELIEGUBSE
Figure 3 Available P content in maize rhizosphere soil of red soil

with different P application levels
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