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Study on the effects of different phosphorus supply levels on rice yield and phosphate
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Abstract: A field plot experiment is carried out in Feixi country, Anhui province to analyze the dry matter
accumulation, yield composition, phosphate fertilizer utilization efficiency and economic benefits of rice under
different phosphorus supply levels (0, 45, 90 and 135 kg/hm®). The optimal phosphorus dosage in the area is
determined through a comprehensive evaluation using linear platform equations and grey correlation method. The
results show that based on the relationship between yield and phosphorus application rate, the highest yield is 11.91
t/hm’, which is obtained with a phosphorus application rate of 78.24 kg/hm’; The comprehensive evaluation of rice
yield, phosphorus fertilizer utilization rate, and net income shows that P90 treatment has the best effect. Based on
indicators such as rice yield, economic benefits, phosphorus fertilizer utilization efficiency, and apparent
phosphorus balance, under experimental conditions, 78.24 - 90.0 kg/hm’ is recommended as the optimal phosphorus

supply in rice production in the Yanjiang planting area of Anhui province.
Key words: phosphate fertilizer; phosphorus supply level; rice; yield; phosphate fertilizer utilization rate;
economic efficiency
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Fig. 1 Dry matter accumulation of rice during the reproductive
period under different levels of phosphorus supply
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Table 1 Rice harvest index under different phosphorus

supply levels

b BRSSP b BRSSP
PO 47.57c P90 55.71a
P45 53.35ab P135 49.72b
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Table 2 Effect of different levels of phosphorus supply

on rice yield

JhIE B (hm?) R POALRING R BEAC STERER %
PO 9.45+0.50 b

P45 1139031 a 20.53 17.03

P90 11.9420.51 a 26.35 20.85

P135 10.8420.33 a 14.71 12.82
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Table 3 Effect of different levels of phosphorus supply
on yield components of rice

; ; N FRFR G
yisi P R ) o
PO 237.80+£8.34a 223.08+1.83b 21.42+0.99 a 82.24 +0.75 ab
P45 24946 +3.39a 245.75+3.84a 2249 +0.58a 82.65+1.57b
P90 256.14 + 10.53 a 248.10 £ 4.26 a 22.55 + 0.34 a 83.31 £ 0.54 ab
P135 25247 +7.12a 22342 +7.64b 22.32 +0.84 a 86.30 +0.51 a
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Fig. 2 Linear plus plateau analysis of rice yield under

different levels of phosphorus supply
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Table 4 Effect of phosphorus fertilizer use efficiency in

rice under different levels of phosphorus supply

e WRACHG I BRACAC RIS BRICRL BRAC IR L™ T/

(kg-hm™) (kg-kg™) FIR%%  (kg-kg")
PO 0
P45 45 4150 a 21.46 a 253.11a
P90 90 27.67b 1636 b 132.67 b
P135 135 1030 ¢ 9.46 ¢ 120.44 ¢
2.4 RREVEHE KR B R ALK I TR 0R

AN TRV AT X Tl 25 2 LA S A7 1) 5 i AL ¢
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Table 5 Effect of different levels of phosphorus supply

on the apparent balance of phosphorus

BRACHG I, (R Y BEERRE T WSk

AbB , e
(kg-hm™) (kg-hm™) B (kg-hm™) VR %
PO 0 20.17b -20.17d ~100.00
P45 45 29.83 a 15.17 ¢ 52.20
P90 90 34.89 a 55.11b 162.19
P135 135 31.59 a 103.41 a 333.28
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Table 6 Analysis of economic benefits of rice under different levels of phosphorus supply

e Fri/ ‘%Fﬂ{ﬁ/ BRI/ hm™) ‘ «%qﬁzﬁ/ —
(t-hm?) (JG-hm™) e A Fih5-2%H FL A HoA 2% (JG-hm™)
PO 9.45 24 570 2055.70 540.00 180.00 280.00 2151430 7.04
P45 11.39 29 614 2 866.36 540.00 180.00 280.00 25 747.64 6.66
P90 11.94 31044 3677.01 540.00 180.00 280.00 26 366.99 5.64
P135 10.84 28 184 4 487.66 540.00 180.00 280.00 22 696.34 4.14

TE RIS 2.6 T kg s 7 (EL=7 bR A s Wi = B - B B AJRAS s P FE =1 I BB s AL T P GLAR IS AR 2555 3 T

2.6

E L PR IR S
PRGBS, SRR F IR, g X Rk 0.499 3
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Table 7 The correlation coefficients, correlation degree, and comprehensive evaluation sorting

S, ik

HRAEMBK B R 7 IR, TE& S —1Ehr
, HWE

FERL™ B OCHE S 0.496 3, AR [ LR AKCE- XK
AR g AR B AR RO ol PRS- B —

gLl IR FEL %ﬁﬁfﬁm .
WRFUWA TR BEEEROEAR APRER IRPEREL BRI EdlE PSS
PO 0.295 5 0.266 9 0.4972 0.4915 0.348 9 0.498 5 0.399 7 4
P45 0.376 4 0.386 6 0.4959 0.493 5 0.4372 0.500 2 0.448 3 2
P90 0.429 3 0.426 9 0.500 6 0.496 9 0.486 9 0.500 6 04735 1
P135 0.269 4 0.250 6 0.491 6 0.498 9 0.426 4 0.498 1 0.405 8 3
R ARG 0.3427 03327 0.496 3 0.495 2 0.4249 0.499 3
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