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INTEGRATED NUTRIENT MANAGEMENT STUDIES ON THE GROWTH AND YIELD OF RICE IN THE HUMID TROPIC OXISOLS P. P. Joy, P. V. Balachandran and Gracy Mathew Regional Agricultural Research Station, Pattambi, Kerala, India. Abstract: Field investigation was conducted at RARS, Pattambi during 2001-’02 to evaluate the production potential of a rice-rice cropping system as influenced by FYM, in situ green manuring and varying levels of recommended nutrient combinations. The experiment was laid out in spilt-plot with three replications. Main-plots were three pre-kharif treatments (control, green manure and FYM 10 t ha-1). Fertilizer treatments (0, 50, 100 and 150 % of recommended fertilizer dose of 70:35:35 kg N:P2O5:K2O ha-1 for Jyothi) duplicated in kharif and rabi seasons constituted the subplot treatments. The results revealed that though the FYM had a positive significant influence on kharif rice yield, the differences were not significant with respect to the rabi rice yield. The in situ green manuring did not exert any significant influence on the yield in both the seasons. Fertilizer response was limited to 100% of recommended dose with a peak grain yield of 2408 kg ha-1 in kharif but it was progressive up to 150% with a peak grain yield of 4772 kg ha-1 in rabi. Grain yield increase was primarily due to higher number of panicles resulting from higher tiller production and more panicle weight. Higher plant height and more number of tillers added to the straw yield. The low fertilizer response in kharif might be due to climatology-driven low rice production level. For kharif, fitting a quadratic function between grain yield in kg ha-1 (Y) and fertilizer level in per cent (X) gives the regression equation, Y = 1831.55 + 7.831X - 0.0307X2 (R2=0.8729) and the optimum fertilizer level for maximum yield as 127.54% of the recommended fertilizer dose. Key words: Rice, Jyothi, season, green manure, FYM, fertilizer INTRODUCTION Rice production in Kerala has been stagnating for a long time owing to many reasons including the unavailability of organic manures. Green manuring and addition of farm yard



manure (FYM) play crucial role in maintaining soil productivity and boosting rice yields. A viable alternative to build up soil organic matter is to grow a green manure catch crop and to incorporate into the soil during land preparation. With this background a field investigation was conducted to evaluate the production potential of rice-rice cropping system and to study the effect of pre-kharif treatment, season and fertilizer level on the growth and yield of Jyothi rice. MATERIALS AND METHODS The study was conducted at the Regional Agricultural Research Station (RARS), Pattambi during 2001-’02. The experiment was laid out in spilt-plot with three replications. Main-plots were three pre-kharif treatments (control, green manure and FYM 10 t ha-1). Fertilizer treatments (0, 50, 100 and 150 % of recommended fertilizer dose of 70:35:35 kg N:P2O5:K2O ha-1 for Jyothi) duplicated in kharif and rabi seasons constituted the subplot treatments. Rice was transplanted at 20 x 10 cm spacing and the package of practices recommendations (KAU, 1996) were followed. The soil of the experimental field was oxisol with pH 5.6 and medium fertility status. Daincha (Sebania aculeata) seeds were sown broadcast at 8 kg ha-1 with the receipt of pre-monsoon showers and incorporated into the soil during land preparation. FYM was incorporated with the last ploughing. Urea, Rajphos and muriate of potash were used as the source of N, P and K, respectively. RESULTS AND DISCUSSION The pre-kharif treatments significantly influenced the plant height at maturity, number of panicles hill-1 at maturity and the straw yield (Table 1). Application of FYM 10 t ha-1 recorded highest values for all these parameters. The seasonal variation was highly significant for all the growth and yield parameters tested. The grain and straw yields were significantly higher in rabi which also recorded higher number of panicles hill-1, tillers hill-1 at maturity and plant height at panicle initiation stage. However, plant height at maturity, tillers hill-1 at panicle initiation stage, panicle length, panicle weight and thousand-grain weight were more during kharif. Grain and



straw yields increased with the rate of fertilizer application and the yields recorded with 150% of the recommended fertilizer were significantly superior to all the lower levels. Grain yield increase was primarily due to higher number of panicles resulting from higher tiller production. Higher plant height and more number of tillers added to the straw yield. There were significant seasonal differences in the response of Jyothi rice to the pre-kharif treatments and the fertilizer levels as evident from the respective significant interactions (Table 2). Application of FYM 10 t ha-1 significantly increased grain yield in kharif, but not the green manure. Pre-kharif treatments had no significant influence on grain yield in rabi. Similarly, application of FYM 10 t ha-1 significantly increased panicle weight in kharif but not in rabi. Fertilizer response followed quadratic function with a peak grain yield of 2408 kg ha-1 at 100% in kharif, but Mitscherlich’s function with a peak grain yield of 4772 kg ha -1 at 150 % in rabi. In the case of straw yield, fertilizer response followed Mitscherlich’s function in both the seasons with maximum straw yields at 150%. The results show that pre-kharif treatments had significant influence only on kharif rice wherein application of FYM 10 t ha-1 significantly increased grain yield, but not the green manure. Fertilizer response was limited to 100% of the recommended dose with a peak grain yield of 2408 kg ha-1 in kharif but it was progressive up to 150% with a peak grain yield of 4772 kg ha-1 in rabi. The low fertilizer response in kharif might be due to climatology-driven low rice production level. For kharif, fitting a quadratic function between grain yield in kg ha-1 (Y) and fertilizer level in per cent (X) gives the regression equation Y = 1831.55 + 7.831X - 0.0307X2 (R2=0.8729) and the optimum fertilizer level for maximum yield as 127.54% of the recommended fertilizer dose. ACKNOWLEDGEMENT This paper forms a part of the All India Coordinated Rice Improvement Project (AICRIP) operational at Regional Agricultural Research Station (RARS), Pattambi.
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Table 1. Effect of pre-kharif treatment, season and fertilizer level on the growth and yield of Jyothi rice at Pattambi in 2001 Treatment



Plant height at PI (cm) Pre-kharif treatment Control 50.08 Green 50.98 manure FYM 10 t 52.63 ha-1 SEm 1.150 CD(0.05) NS CV (%) 11.00 Season Kharif 49.28 Rabi 53.19 SEm 0.583 Significance ** Fertiliser (%) 0 46.93 50 51.97 100 50.92 150 55.12 SEm 0.824 CD(0.05) 2.351 CV (%) 6.82 General 51.23 mean



Plant height at maturity (cm)



Tillers hill-1 at PI (No.)



Tillers hill-1 at maturity (No.)
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74.15 59.57 0.538 **



7.32 6.54 0.121 **



5.95 6.35 0.110 *



4.80 5.34 0.100 **



20.74 19.87 0.120 **



2.13 1.99 0.029 **



28.42 25.29 0.201 **



2150 3986 55.9 **



1680 3051 45.0 **



63.19 66.67 68.38 69.19 0.761 2.172 4.829 66.86



5.91 6.93 7.17 7.72 0.171 0.488 10.46 6.93



5.13 6.00 6.41 7.06 0.155 0.442 10.69 6.15



4.38 5.01 5.19 5.70 0.141 0.402 11.80 5.07



20.09 20.34 20.37 20.41 0.170 NS 3.55 20.30



1.99 2.04 2.10 2.11 0.041 NS 8.55 2.06



27.22 26.78 26.56 26.86 0.284 NS 4.49 26.85



2553 2914 3279 3527 79.1 225.8 10.94 3068



1705 2205 2508 3044 63.6 181.6 11.41 2366



Table 2. Interaction effect of pre-kharif treatment, season and fertilizer level on the yield and panicle weight of Jyothi rice Treatment Kharif Rabi SEm CD(0.05) Interaction effect of pre-kharif treatment and season on grain yield (kg ha-1) Pre-kharif treatment Control 1944 3782 96.9a 276.6a b Green manure 1954 4061 129.3 468.8b -1 FYM 10 t ha 2553 4117 Interaction effect of fertiliser and season on grain yield (kg ha-1) Fertiliser (%) 0 1865 3240 179.1 703.2 50 2046 3782 100 2408 4151 150 2282 4772 Interaction effect of fertiliser and season on straw yield (kg ha -1) Fertiliser (%) 0 1299 2112 80.5 315.9 50 1500 2911 100 1812 3204 150 2109 3979 Interaction effect of pre-kharif treatment and season on panicle weight (g) Pre-kharif treatment Control 2.02 1.96 0.051a 0.145a Green manure 2.06 2.00 0.055b 0.192b -1 FYM 10 t ha 2.30 1.99 a Between season means for the same pre-kharif treatment b Between pre-kharif treatment means in the same or different seasons.
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