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Abstract: Foliar fertilizer application is one of the methods to increase fertilizer use efficiency in plant. The
objective of this research was to evaluate the rate of basal phosphorus (P) fertilizer combined with foliar
P fertilizer application for improving yield and P use efficiency (PUE) in rice. The variety RD61 was planted in
the Ayutthaya soil series, Phranakhon Si Ayutthaya province. The experimental design was carried out in
randomized complete block design (RCBD) with 3 replications and 11 treatments. The results showed that
the basal P fertilizer at the rate 0.5 times of site-specific fertilizer management (SSF) combined with foliar
P fertilizer application at 1.28 kg P,O/rai (P, +FP. ..) provided the highest grain yield (1,185 kg/rai) which
10 kg
P,Oy/rai) and also gave the highest total P uptake in rice (10.17 kg P/rai). The basal fertilizer application of
P

concentration of foliar P fertilizer application higher than P

0.5SSF 1.28)

was not significantly different from the P fertilizer application according to the farmers practices (Pp,,) (

,sss Was linear correlation between grain yield (R” = 0.89*) and total P uptake in grain (R®= 0.95**) with the

osssse 1t was found that the foliar P fertilizer
application at various rates had higher P use efficiency than basal P fertilizer application. The application of
basal P fertilizer at 0.5 times of SSF combined with foliar P fertilizer at 1.28 kg P,O /rai is suggested as a
suitable method to increase yield and P use efficiency of rice RD61 variety planted in Phranakhon Si

Ayutthaya province.
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Table 1. Properties of soil used in the experiment

Soil pH EC, Organic matter Available P Exchangeable K
Texture
(1eon * Twater) (dS/m) (9/kg) (mg/kg) (mg/kg)
Clay 5.0 (SA)' 0.9 (VL)' 49.5 (H)' 18.6 (MH)' 148.2 (H)'

! Interpretation according to FAO Project Staff and Land Classification Division (1973): SA= strongly acid; VL= very low;
MH= moderately high; H= high

Table 2. Treatment details of phosphorus fertilizer in basal and foliar application in comparison with the

control treatment

Treatments Symbols Describes
1 C Control (no P fertilizer)
2 Pvp Basal of P fertilizer according to the rate of FMP' (10 kg P,O,/rai)
3 Pesr Basal of P fertilizer according to the rate of SSF” (3 kg P,O,/rai)
4 PyasssFPois  Basal of P fertilizer according to 0.25 times of SSF* + foliar P at 0.16 kg P,0,/rai
5 PyassstFPos  Basal of P fertilizer according to 0.25 times of SSF* + foliar P at 0.32 kg P,0,/rai
6 PosssitFPoes  Basal of P fertilizer according to 0.25 times of SSF? + foliar P at 0.64 kg P,0,/rai
7 PoasssitFPo s Basal of P fertilizer according to 0.25 times of SSF? + foliar P at 1.28 kg P,0,/rai
8 PosssrFPo 16 Basal of P fertilizer according to 0.5 times of SSF* + foliar P at 0.16 kg P,O,/rai
9 PosssrFPoan Basal of P fertilizer according to 0.5 times of SSF* + foliar P at 0.32 kg P,O,/rai
10 PosssrFPoes Basal of P fertilizer according to 0.5 times of SSF* + foliar P at 0.64 kg P,O,/rai
11 PosssrtFPyog Basal of P fertilizer according to 0.5 times of SSF* + foliar P at 1.28 kg P,O,/rai

' FMP= farmer practices; 2 SSF=site specific fertilizer management

Akinrinde and Gaizer (2006) #azLsz@NEN1WN199)A e pU = nsgaavannaaneda (flansu
dneanesa (phosphorus-use efficiency, PUE) Tng ald), Total P = AnudNduraanaanasalung (nsu
fnuilaaannainises Fageria et al. (2014) WAz planlansy), DM = “fmffﬂ wifais (Alansusals),
Girma et al. (2007) FAEUNE 1 WA 2 ATNANAL PUE = dsz@nsninnisgnldveanada (esidus),

GPU treatment = nsgnazaunaanaialuinanues
PU =Total P (g/kg) X DM (kg/rai) (1) arsuninisldilanaanesa (Rlanfusials), GPU
_ _ control = nspaazanaanaialumanaes1Fun
GPUtreatment (kg/rai)- GPU control (kg/rai) . v - e v
= x100 (2)  ldldflaeanesa (Alansusalsd) uay Prate =
Fnnuileweanasainld (Alansusals)

PUE

P rate (kg/rai)
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Table 3. Effect of P fertilizer application on growth and yield components of rice variety RD61

Height Plant/Tiller ~ Panicle length Seed/Panicle 100 grain wt Fertile grain
Treatments
(cm)' (No/tiller)' (cm)' (No/panicle)' (g)' (%)'
Control 69.6 1.33° 17.6° 48.3° 3.72 94.7
Pewp 79.6 3.00° 20.5° 71.3° 3.73 90.3
Peor 68.6 2.00” 17.3° 60.0% 3.48 93.6
PossssiFFPos 74.6 1.67™ 17.4° 55.3% 3.60 92.6
Po2sssrt FPo.as 72.6 2.33% 18.5% 61.6" 3.70 94.4
Po2sssiTFPoss 74.0 2.00% 17.3° 54.6 3.63 94.0
Py asssi P18 75.6 2.33" 18.6%° 65.6% 3.75 95.2
Py sssr+FPo 16 73.0 1.67™ 17.6° 56.3" 3.65 97.0
PosssrTFPo 3 68.6 2.00” 18.6% 51.0° 3.72 95.0
Py sssitFPoss 70.6 2.67% 18.6% 59.3% 3.52 96.1
Py sssr PP 06 74.0 2.67% 19.8° 65.0%° 3.67 94.3
F-test ns * * ) ns ns
CV (%) 6.07 24.81 5.88 14.38 3.64 1.18

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

* significant difference at 0.05 probability levels, ™ not significant
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Figure 1. Straw and grain yield of rice variety RD61 when applied with different P fertilizer at different
rates. The lowercase letters above the bar indicated significant differences among treatments
by using DMRT at P<0.05
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Table 4. Effect of P fertilizer application on P concentration and total P uptake in different parts of rice

variety RD61

Phosphorus concentration (g/kg)’

Total phosphorus uptake (kg/rai)’

Treatments

Straw Grain Straw Grain Total

Control 2.46° 4.05 1.92% 4.14° 6.07°
Pep 2.44° 4.83 2.25° 6.37° 8.63%

Pssr 2.30° 4.48 1.91% 5.49° 7.40°
Po2sssitFPo s 2.35° 4.43 1.76° 5.37° 7.13°
Po2sssitFPoan 2.33° 4.94 1.79° 5.67° 7.46°
PosssetFPoscs 2.53° 5.00 2.05> 6.02% 8.07%
Poossse PPy 06 3.13%® 4.78 257" 5.65° 8.20%
Py sssetFPo s 2.32° 3.86 1.98" 4.65™ 6.63°
PossseFPo 5 3.02% 4.39 2.44° 4.90" 7.34°
PosssrTFPoss 3.54° 4.40 3.01%° 4.98" 7.99%
Py ssse PP 26 3.45° 5.19 3.56° 6.61° 10.17°

F_test * % nS * %k *% * %k
CV (%) 16.42 12.60 19.36 11.88 7.78

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

DMRT, ** significant difference at 0.01 probability levels, ™ not significant
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Figure 2. Relationships of grain yield, grain P concentration, grain P uptake and foliar P different rates

applied in rice variety RD61 applied with two levels of soil P fertilizer at 21 days after sowing
(A-C and D-F were applied with P fertilizer at 0.25 and 0.5 time of SSF, respectively)
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Phosphorus use efficiency of rice variety RD61 as affected by different rates of P fertilizer. The

different lowercase letters above the bars indicated significant differences among treatments by

using DMRT at P<0.05
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