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Optimum Rate of Phosphorus Fertilizer for Pathum Thani 1 Rice Variety Grown
in Soils of Phra Nakhon Si Ayutthaya Province
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Abstract: Phosphorus (P) fertilizer is an important macronutrient fertilizer for rice cultivation as it contributes
to promote the growth, development of roots and inflorescences, which is directly affected on rice yield.
This research was conducted to study the effects of P fertilizer application at the rate of 0, 0.04, 0.08 and
0.16 g P,0O, / pot on yield and P uptake. Besides, the appropriate P fertilizer application rate for Pathum
Thani 1 rice grown in Tha Rua (Tr), Sena (Se) and Ayutthaya (Ay) soil series was assessed using the
quadratic equation. The results showed that Pathum Thani 1 rice grown in the Tr and Se soil series tended
to increase rice yields in accordance with the increasing P fertilizer rate. Meanwhile, Pathum Thani 1 rice
grown in the Ay soil series found that the application of P fertilizer at the rate of 0.08 g P,O,/pot gave the
highest of yield (24.6 g/hill). As for the uptake of P in Pathum Thani 1 rice, it was found that the application
of P fertilizer at the rate of 0.04 - 0.16 g P,O,/pot resulted in having higher P uptake than without P fertilizer
application treatment, especially in Se and Ay soil series. Evaluating the optimum P fertilizer application
rate using quadratic equation was found that the optimal P fertilizer rates for Pathum Thani 1 rice grown in
the Tr, Se and Ay soil series were 0.133, 0.127 and 0.102 g PO,/ pot. The highest yields obtained from the
application of fertilizers at the rates were 14.50, 29.38 and 24.79 g/hill, respectively.
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Table 1. Soil chemical properties prior to conducting the experiment

Soil _ Soil pH EC, oM Avail. P Exch. K Exch.Ca  Exch. Mg
Soil texture

series (1:1H,0) (dS/m)  (g/kg)  (mgkg) (mgkg)  (mgkg)  (mglkg)

Tr Sityclay  6.5(SA)' 0.6 (VL) 154 (M)  3.9(L)  94(H) 5031 (VH) 385 (H)

Se Clay 48 (VSA) 12(VL) 502 (VH) 13.7(M) 157 (vH) 2418(H) 443 (H)

Ay Clay 6.1(SA)  14(VL) 523 (VH) 26.9(H) 234 (vH) 4340(VH) 698 (H)

' The letters in bracket are interpreted according to FAO Project Staff and Land Classification Division (1973): SA= strongly

acid; VSA= very strongly acid; VL= very low; L= low; M= medium; H= high; VH= very high

NANARTND

ﬁwﬁ“ﬂLmﬁmmzmbﬁ”ﬁmﬂnumﬁ 1 Uang
u Table 2 n3ldilevaaneiadns 0-0.16 n. PO,/
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SrinHaRARNARTIANTY 14 1Wefifus nudn
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Table 2. Effects of different rates of phosphorus fertilizer on straw and grain yield in Pathum Thani 1 rice

Soil series

Rates of

Dry straw weight (g/hill)’
P,O (g/pot)

Grain yield at 14% moisture (g/hill)’

Tr Se Ay Tr Se Ay
0 38.6 56.4 77.0 8.8° 17.5° 14.5
0.04 35.2 56.3 86.8 11.4° 24.4%° 20.5%°
0.08 42.9 61.3 76.4 13.8° 27.4° 24.6
0.16 44.8 68.3 79.1 14.2° 28.7° 21.4
F-test ns ns ns * * *
CV (%) 20.4 10.2 10.2 14.7 12.0 115

' Means within the same column followed by the same letters indicate no significantly different among treatments using

DMRT; * significant difference at 0.05 probability levels, ™

N3ANNZHU (Attanandana and Vacharotayan, 1986)
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ﬁﬁﬂﬁﬂﬁméwwdwﬁﬁwmm (P<0.01) 21l
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not significant
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Table 3. Effects of different rates of phosphorus fertilizer on phosphorus uptake in Pathum Thani 1 rice

Soil series
Rates of ] ] ]
P uptake in straw (g/hill) P uptake in grain (g/hill) Total P uptake (g/hill)
P,O, (g/pot)
Tr Se Ay Tr Se Ay Tr Se Ay
0 0.21 027°  0.27° 0.03° 0.08° 0.08° 0.25° 0.35°  0.35°
0.04 0.23 0.32°  0.48° 0.06* 013>  0.11* 0.29° 0.45°  0.60°
0.08 028 038"  0.40° 0.07° 0.15° 0.14° 0.35° 0.52° 0.54°
0.16 0.33 0.48° 0.42° 0.09° 0.21° 0.14° 0.42° 0.69° 0.57°
F_test nS *% * % *% *% *% * * % * %
CV (%) 20.9 9.58 10.2 17.7 14.7 11.7 17.7 791  9.66

' Means within the same column followed by the same letters indicate no significantly different among treatments using

DMRT; ** * significant difference at 0.01 and 0.05 probability levels, ™
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not significant
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Table 4. Maximum grain yield and optimum rate of phosphorus fertilizer in three

from quadratic equation

soil series with calculated

Maximum yield Optimum P fertilizer

Soil series Quadratic equation (@il (@/pot)
Tr y=-325.19x" + 86.458x + 8.7251 14.50 0.133
Se y=-723.34x° + 184.13x + 17.667 29.38 0.127
Ay y=-1000.3%" + 204.09x + 14.376 24.79 0.102

y = maximum yield of rice (g/hill); x = optimum rate of P fertilizer (g/pot) with calculated from equation (x = -b/2a)

20 9 Tr soil series 35 9 Se soil series A
30 R A
= = 25 | A A
g E
; - 20 A A
° 15 4
= £ )
® 5 {y=-32519+ 86.458x + 8.7521 2101 y"723'34§2f38743'11§)(+ 17667
o R2=0.7357 © ] =
0 T T T T 1 0 T T T 1
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 02
Rate of P, 05 applied (g/pot) Rate of P,O5 applied (g/pot)
35 7 Ay soil series
E
=2
=
3
=
£
© 10 1y =-1000.3x2 + 204.00x + 14 376
o 5 R2=07263
0 T T T T 1
0 0.05 0.1 0.15 0.2

Rate of P,O; applied (g/pot)

Figure 1. Quadratic regression model for estimating the maximum yield of rice and optimum rate of P

fertilizer in three soil series

natdsziiudnanisldilenmnnzandmiu
- = P a2 o o =
anlundaznunnedudedrdylsznismile

o o

3
il

v
o

WU N

Weti1l
Faignaiafunuiedenfulltendanaliie
anadranandmldlidiad auilldnannandnoiu
wiﬂimﬁuﬂ?ﬁmmmﬂdﬂﬂﬁ'Lummu&u
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gnu1rndsziiuldanndannisnainangaNnis
nsldaNn1In189d89%Te quadratic equation “Lilu
Hunilaludslgsuaiu ey (Zhang et al., 2018;
Jiang et al., 2020) FelunnImAneeA e lE¥NnA-
ﬂaﬁuﬁué“mmmﬂm’ﬂﬁw'mvmé“@ﬁﬁmmﬁﬂmﬂz
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