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Growth and yield of rice under different phosphorus fertilizer levels
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ABSTRACT: This study was conducted to evaluate growth and yield potentials of different rice cultivars under
different levels of phosphorus (P). An experiment was set up in a 4 x 4 factorial in RCBD with 3 replications in which
4 rice cultivars (Beukorpae Kaodang Fuangkam and SMJ) were grown in pots containing soil with low P supplemented
with 4 different levels of P (0, 30, 60 and 120 kg/rai) and kept under greenhouse condition. Data were collected at
maximum tillering stage and harvesting stage. At the maximum tillering stage, it was found that all growth parameters
were affected by cultivars, while RGR and tiller number were also affected by levels of P. Cultivars Beukorpae and
Kaodang were found to have higher tiller number/hill than other cultivars. All rice cultivars displayed higher tiller
number/hill with higher P, whereby the highest numbers were observed at P 60-120 kg/rai. At harvesting stage, all
growth parameters except panicle length were affected by cultivars and/or levels of P. Cultivars Beukorpae and
Fuangkam were found to have higher yield (seed weight/plant) than other cultivars. P supplementation resulted in
higher yield, whereby there was no difference in yield for each cultivar grown at P 0 and 30 kg/rai and yield increase
was observed in rice grown at P 60 and 120 kg/rai. In conclusion, rice growth at both vegetative and reproductive
stages was affected by P availability, in that increasing P availability resulted in increasing growth. In addition, each
rice cultivar processed different growth potential regardless of P levels. Among the tested cultivars, Beukorpae gave
the highest yield even at low P which suggested that it maybe suitable for cultivation in low P areas.
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Table 1 Relative growth rate (RGR), tiller number per plant and root shoot ratio (R/S ratio) characteristics of 4
rice cultivars grown under 4 P levels (0, 30, 60 and 120 kg/rai) at maximum tillering stage.

P level (kg/rai) Varieties RGR (g-g™day”) Tiller number / hill R/S ratio

0 BKP 0.71+£0.25 11.0+x44 0.15+0.05

FK 0.40 £0.30 6.7+4.6 0.31+0.14

KD 0.50 £0.29 10.0+ 3.6 0.27 £0.14

SMJ 0.29 £0.06 8.0%+1.0 0.12+£0.05

30 BKP 2.03+0.75 22.3+6.4 0.17 £0.05

FK 0.61+0.31 9.3+3.2 0.17 £0.09

KD 0.96 £ 0.51 20.0+5.0 0.18 £0.05

SMJ 0.90+£0.14 20.3+1.5 0.14 £0.02

60 BKP 1.78 £0.36 2567+25 0.16 £0.03

FK 1.22+112 17.3+£12.9 0.16 £0.05

KD 0.98+0.17 220+4.4 0.17 £0.06

SMJ 0.78 £0.44 18.3+3.1 0.14 £0.03

120 BKP 2.59+1.08 33.3%+7.0 0.11+£0.04

FK 1.58 + 0.62 257+6.7 0.16 £0.03

KD 1.23+0.23 19.0+26 0.23+0.11

SMJ 0.92+0.25 21.7+25 0.09 £0.05
F-test V*, P* Vv, P* V*
HSD (P<0.05) 0.53, 0.53 55,55 0.08

* Significant difference at P < 0.05, P and V indicate F-test for P levels and varieties effects.

HSD = Tukey’s Honestly Significant Difference.

Table 2 Yield and yield components of 4 rice cultivars grown under 4 P levels (0, 30, 60 and 120 kg/rai) at
harvesting stage.

P level o Panicle Length Good seeds Undeveloped Tiller Panicles / hill 100 seed Yield / plant (g)
(kg/rai) Varieties (cm.) / panicle  seeds / panicle number / hill weight (g)
0 BKP 24.8+0.8 85.9+6.1 10.3+9.0 10.7+1.5 9.5+0.7 3.2+0.3 24.10 +0.76
FK 23.2+3.0 57.5+26.6 449+6.2 3.7+0.6 4.0+£0.0 3.1+0.1 7.47 £3.93
KD 23.9+0.1 61.7+4.6 16.6 0.1 10.0+4.0 9.5+0.7 26+0.1 14.79 £ 1.80
SMJ 17.7+6.3 29.8+22.6 13.8+1.6 7725 3.3%+21 24+0.3 3.14 £2.82
30 BKP 21.9+6.4 78.6 £6.2 23.3+9.0 233+35 140+£13.0 3.1+0.1 31.60+29.46
FK 23.3%15 1147+£29.0 17.8+44 19.7+2.1 145+49 26+0.1 43.07+26.71
KD 23.0+4.6 59.9+48.2 22.7+59 22715 13.0+5.7 26+0.0 23.23+21.56
SMJ 26.2+1.6 53.7+29.9 384+208 18.7+6.1 16.7+8.3 26+0.2 20.51+2.95
60 BKP 24.4+1.0 75.7+20.2 17.3+4.2 26.3+2.1 26.5+2.1 3.0+0.1 62.10%+10.34
FK 24.1+1.0 68.7 £19.0 32.7+18.0 14.0+4.4 12.0+0.0 29+01 26.07 £0.00
KD 25.4+3.0 80.2+29.6 30.7+129 23.3+45 16.0+ 3.6 26+0.2 33.99+16.60
SMJ 254 +0.7 42.3+150 46.4+14.0 16.7+7.0 13.3+3.1 26+04 16.52 £ 1.08
120 BKP 24604 87.5+12.6 19.2+7.6 34.0+£53 25.0+4.2 3.1+£041 64.16 £ 14.11
FK 24.9+0.7 85.1+0.3 54.9 £27.3 17776 11.0+0.0 3.0+£0.2 27.44 +4.04
KD 23.7+2.0 60.7 441  41.0+£29.0 247+45 20.0+98 25+0.2 24.07 +7.41
SMJ 254+20 33.2+3.7 64.2 +204 25.0+53 16.5+10.6 25+0.0 17.62+11.12
F-test ns V* V*, P* V*, P* p* V* V*, P*
HSD (P<0.05) - 26.1 19.5,19.3 3.8,3.8 8.0 0.3 18.8,18.5

* Significant difference at P < 0.05, P and V indicate F-test for P levels and varieties effects,

ns = not significant, HSD = Tukey’s Honestly Significant Difference.
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