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ABSTRACT 

Nitrogen, Potassium and Phosphorous (NPK) are important macro nutrients which are essential for improving 

the morphological and physiological characteristics of crops. Application of NPK fertilizers to rice (Oryza Sativa L.) crops 

plays a significant role in enhancing the yield and growth attributes of rice such as an increase in grains, large number of 

spikelets per panicle, biomass weight, straw yield and nutrient concentration. 
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INTRODUCTION 

The macronutrients, nitrogen, phosphorus and potassium (NPK) are classified as essential nutrients for growth 

and development of crops, without them the crop development is impaired. There deficiency is manifested through various 

ways, including reduction in yields of crops. In rice, the role of NPK fertilizer is manifested in various ways, viz., increase 

in the number of spikelets, panicles and grains. Nitrogen is used by plants for lots of leave growth and good green color, 

Phosphorous is used by plants to help form new roots, make seeds, fruits and flowers. It helps in fighting diseases. While 

potassium helps plants to make strong stem and keep growing fast. Therefore, combining NPK in fertilizing rice (Oryza 

Sativa L.) will definitely produce a promising yield.  

Djomo et al., (2017) while working on different doses of NPK fertilizer (20:10: 10) and (23:10:05) on rice 

observed that application of the fertilizer at the rate of (0 kg; 180kg; 200kg; and 220kg) produces a significant impact on 

rice. They conclude that with regard to the output application of (20:10: 10) at the rate of 200 kg recorded significant yield. 

Halima et al., (2017) carried out a pot experiment with the aim to ascertain the response of rice to application of N and P 

fertilizer. The sources of the fertilizer were (NH4)2SO4 and Ca (H2PO4) respectively. The outcome of the result shows that 

number of tillers, biomass weight and grain yield were increased significantly. They suggested that field trial should be 

conducted for further documentation. Riste et al., (2017) found out that application of recommended dose of NPK 

(60:30:30) to a local rice cultivar registered in a significant increase in grain yield up to 36.51qha-1 and straw yield of 

60.90qha-1. Abulhamid et al., (2016) perform an experiment on three varieties of rice to evaluate the response of the 

varieties to NPK fertilization. According to the outcome of their research there was a significant varietal difference to 

fertilizer response, they observed that the variety sadamota gave higher yield by producing more panicles and large number 

of spikelets per panicle due to moderate application of NPK (40kg, 15kgP, and 24kgP). Lukman et al.,(2016) noted a 
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significant effect of combine application of cow dung and NPK on the growth and yield of rice. 

They suggested that a judicious use of cow dung and NPK fertilizer could be a useful practice for better 

performance of rice. Gebrelibanos and Fisseha (2016) performed an experiment to investigate the response of rice yield 

parameters to timing of nitrogen (N) application. They discovered that application of various doses of N at different growth 

stages produces a significant result on yield of rice. They summarized the outcome of their research as “Rice yield and 

yield components were significantly affected by time of nitrogen application.” However, they also stated that rice crop 

phenology and panicle length were not affected by timing of nitrogen application. Azwan et al., (2016) conducted an 

experiment to ascertain the effect of NPK and chicken manure on growth and yield of rice TR-9 variety. They reported that 

NPK at the rate of 60:30:30 kg ha-1 produce the highest percentage of productive tillers (71.62%) and 1000 grain weight 

(24.73g) while chicken manure at the rate of 20t ha-1produce the highest plant height and other growth parameters, they 

also found out that the combine application of NPK and chicken manure to BRIS soil have significantly increased soil 

nutrients and the organic carbon content of the soil which signify that the soil can promote crop growth. Muhammad et al., 

(2016) investigated the effect of NPK application at various levels on yield and quality of two rice hybrids. 

The result reveals that application of 162-120-70 kg NPK ha-1 improved the yield and other attribute of the crop. 

Chhay et al.,(2015) reported that nitrogen fertilizer application increases Rice growth and yield. They discovered that 

fertilizer application in the nursery produces more vigorous seedlings with higher nutrient concentration. Md Safiqul Islam 

et al., (2015) investigated the response of rice to application of green manure and nitrogen and reported thus: “application 

of different nitrogen levels (0, 40, 50 and 120kg ha-1) with green manure had a significant effect on the growth and yield of 

transplanted amma rice. Wanyama et al., (2015) reported that the major limiting nutrients in lowland rice is nitrogen and 

that the application of 65kg N in the study area significantly increase yield component of rice and consequently the grain 

yield. They reported that improving nitrogen supply can support yield target of 2.8t ha-1 in the soils of the study area while 

P and K can support yield target of about 9 t ha-1 Dakshina et al.,(2014) reported that grain yield of rice was increased by 

11.5% and 6.3% as a result of increased in recommended doses of nitrogen from 100% (120kgh-1) to 125% and 15%. They 

further went on to say that increase in P and K doses from 100% to 124% (P from 60 to 75 and K from 40 to 50 kg ha-1 ) 

also improved grain yield significantly. According to their observation the energy use efficiency of K was also high. They 

finalized by saying that grain quality milling characteristics were remarkably influenced by N P and K doses. 

Amarasinghe et al.,(2014) while investigating the response of some traditional rice cultivars to fertilizer 

application observed various significant response to the fertilizer by the crop. Umar et al., (2013) investigated the effect of 

four nitrogen rates (0, 20,40and 60kg ha-1) on the growth of a variety of rice and reported a significant effect of N on all the 

growth parameters except days to 50% flowering. Yosef (2013) reported an increased on plant height, stem diameter, total 

tiller, percentage barrier, tiller percentage, and yield increased in rice crop with N and P fertilizer application. Juan and 

Francisco (2013) conducted an experiment with the objectives to determine the effect of increasing N rates on plant 

nutrients composition and N rate apparent recovery in rice cultivated soils. The result indicates that N rate affected dry 

matter production, P, K and Mg concentrations in plants. They observed that in some of the soils of the study area the 

concentrations of P and K decrease, when N was added and they attribute it to the chemical properties of the soils. They 

reported that the nitrogen apparent recovery was not affected by the N rate and accounted for 49% and 41 % for 80 and 160 

kg N ha-1 respectively. Debiprasad et al., (2011) investigated the effect of organic and inorganic sources of nitrogen on rice 

attribute and discovered that application of recommended doses of fertilizer brought about a significant increase in growth 
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attributes of rice (total tillers, dry matter production, and leave area index). They stated that application of nitrogen through 

inorganic sources brought about significant improvement in grain and straw yield of rice. Sumreen et al., (2011) studied 

the response of different cultivars of rice to NPK levels and concluded that the application of NPK fertilizer increase yield 

and grain nutrient ratio and economic return respectively. Ehsan et al., (2009) investigated the response of fine rice to NP 

fertilizer and weed management practices the result obtained reveal that the grain yield of rice increased significantly with 

N and P application at the rate of (100 and 80kg ha-1). They attributed increased in yield as a result of increased in number 

of tillers. Muhammad et al., (2008) while investigating the growth and yield response of fine rice to split application of 

nitrogen discovered that higher number of grain per panicle and 1000 grain weight was significantly increased when 70kg 

ha-1during pudding +35kgha-1 N at 20DAT and 35kgha-1 at 40DAT was added. Manzoor et al.,(2006) investigated the 

response of different rates of N application on super BASMATIC rice and found out that increasing levels of N 

significantly affect the yield to a certain thresh hold above which the yield reduces. Base on their report application of 

175kgN ha-1 recorded the maximum yield while at the rate of 200kg N ha-1 and above the yield decline. Indira (2005) after 

performing an experiment discovered that the growth characters, yield parameters and grain nitrogen of rice increased 

significantly with the application of sulfur containing nitrogen fertilizer. Krishnakumar et al.,(2005) observed that NPK 

fertilizer registered significant yield of hybrid rice in an official seal of Tamil Nadu. They equally observed that application 

of 150:50:50 kg N, P2O5 and K2O recorded the highest phosphorous and K uptake. Awan et al.,(2003) investigated the 

response of rice to different NPK levels. 

The outcome of the experiment reveals that crop yield and maximum paddy yield were significantly improved 

with the application of 120-100-75 kg h-1 NPK. They also reported that harvest index was higher at control, while N 

physiological efficiency and N efficiency decrease with increasing N levels. They also reported a decrease in the P 

physiological efficiency index while P fertilizer efficiency increased with increasing P levels. Ranjha et al., (2001) reported 

that application of NPK and Zn at the rate of 120:80:60 and 20kg ha-1 along with FYM at 12 Mg ha-1 increased all the 

growth parameters of rice. 

CONCLUSIONS 

The use of inorganic fertilizer (NPK) plays a vital role in improving the growth and productivity yields of crops. 

Most of the literature cited in this work reported a positive role of NPK fertilizer nutrients. This shows how important the 

nutrients are to crop. With the growing increase in farming activities, the nutrients in the soil are depleted by crop hence 

the need to replenish the nutrients as soon as they are removed. One way to do that is by addition of conventional 

fertilizers. The local farmers should be encouraged to use fertilizers to boost crop yields. 

REFERENCES 

1. Azwan, A., Mohamadu, B. J., Pang, S. K., Kimiko, I., Toshiaki, M., and Mohd. D. A., (2016) Effect of Adding 

Appropriate Mixture of NPK and Chicken Manure on Growth and Yield of TR-9 Paddy Variety on Beach Ridges 

Interspersed with Swales (BRIS) Soil Bull. Facul. Agric. Niigata Univ., 68:43-48 

2. Awan, K.H, Ranjha, A.M. Mehdi, S.M., Sarfraz, M. and Hassan, G.(2003) Response of Rice Line PB-95 to 

Different NPK Levels Journal of Biological Sciences 3 (2): 157-166 

 



30                                                                                                                                                                   M. L. Bubarai & N. Swaroop 
 

 
NAAS Rating: 3.00- Articles can be sent to editor@impactjournals.us 

 

3. Abdul Hamid, J. U, Altaf. H, Aminul.I. and Shahrina. A.(2016) Response of Indigenous  Rice Cultivars to 

Applied Fertilizers in Tidal Floodplain of South Central Coastal Region of Bangladesh Academia Journal of 

Agricultural Research 4(4): 168-175 

4. Amarasinghe, U.G.S, Ranawake A.L, and Senanayake S.G.J.N. (2014) Fertilizer Response of some Sri Lankan 

Traditional Rice Cultivars during Vegetative Growth Phase International Journal of Scientific and Research 

Publications, Volume 4, Issue 7, 2250-3153 

5. Sudeshna Panja et al., Effect of Water Stress at Tillering Stage on Different Morphological Traits of Rice (Oryza 

Sativa L) Genotypes, International Journal of Agricultural Science and Research (IJASR), Volume 7, Issue 3, 

May-June 2017, pp. 471-480 

6. Chhay. R., Peter. F. W., Richard W. B.(2015) Nursery Fertilizer Application Increases Rice Growth and Yield in 

Rainfed Lowlands with or without Post-Transplanting Crop  Stress American Journal of Plant Sciences, 6, 

2878-2892 

7. Djomo, H. S, Mbong, G. A, Malla.D.K, and Suh. C.(2017) Effect of different doses of NPK fertilizer on yield of 

rice in Ndop, North West of Cameroon.African Journal of Agricultural Research. Vol 12(15) pp 124-152 

8. Dakshina, K. M, Upendra, R. A, Vijay, D. and Sridhar,T.V (2014) Effect of levels of nitrogen, phosphorus and 

potassium on performance of rice (Oryza sativa L) Indian J. Agric Res.49(1)83-87 

9. Debiprasad, D, Hrusikesh. P, Ramesh. C. T, and Mohammad. S,(2011) Effect of organic and inorganic sources 

of N on growth attributes, Grain and straw yield of rice  (Oryza sativa) International Journal of Pharmacy 

& Life Science. 2(4): 655-660 

10. Ehsan, U, Atique, U.R, Qaisar, A., and Shamshad, S. H., (2009) Yield Response of fine Rice to NP Fertilizer and 

Weed Management Practices Pak. Journal. Bot., 41(3): 1351-1357 

11. Gebrelibanos, G. and Fisseha, B. (2016) Response of rice yield and yield parameters to timings of nitrogen 

application in Northern Ethiopia International Journal of  Engineering Development and Researc Volume 4, 

Issue 4 : 2321-9939 

12. Halima, R. M., Jerome, P., Mrema,B.,and Michael, M.(2017) Response of Rice to Nitrogen and Phosphorus 

Applied on Typical Soils of Dakawa Irrigation Scheme, Morogoro, Tanzania Imperial Journal of 

Interdisciplinary Research Vol-3, Issue-6, 2452-1362 

13. O Sampath et al., Plant Density and Fertilization Manoeuvering to Achieve Targeted Rice (Oryza Sativa L.) 

Yield Under Late Sown Conditions, International Journal of Agricultural Science and Research (IJASR), Volume 

7, Issue 2, March-April 2017, pp. 95-100  

14. Indira, C. (2005) effect of Nitrogen fertilizers on Growth, Yield and Quality of Hybrid Rice (Oryza sativa L.) 

Journal of central European Agric Volume 6 No. 4 611-618 

15. Juan,H., and Francisco, R. (2013) Increasing nitrogen rates in rice and its effect on plant  nutrient composition 

and nitrogen apparent recovery Chilean Journal of Agric Reasc 73(4) 385-390 



Response of Morphological and Physiological Characteristics of Rice (Oryza sativa L.)                                                                   31 
to Inorganic Fertilizer (NPK) Application: A Review 

 

 
Impact Factor(JCC): 3.6754 - This article can be downloaded from www.impactjournals.us 

 

16. Krishnakumar,S., Nagarajan,S.K., Natarajan,D., Jawahar and Pandian.B.J(2005)NPK Fertilizers for Hybrid 

Rice (Oryza sativa L.) productivity in Alfisol of Southern  District of Tamil Nadu Asian Journal of Plant 

Science 4(6): 574-576 

17. Lukman,S.A.,Audu.M.,Dikko.A.U.,Ahmed.H.G.,Sauwa.M.M.,Haliru.M.,Noma.S.S.,Yusif.A.Salisu.A, and 

Hayatu.N.G.(2016) Effects of NPK and cow Dung on the performance  of Ric(oryza sativa) in the Sudan 

Savanna Agro-ecological Zone of Nigeria.Asian research Journal of Agriculture 1(4): 1-9 

18. Muhammad,A.K.,Fahd,R.,Ali,Z.,Khalid,A.,Tasawora,A.,Tassaduq,R.,andMuhammad,N  (2016)Effect of NPK 

application at various levels on yield and quality of two rice hybrids Scientific Journal of Seoul. 4(1): 14-19 

19. Muhammad, T, Muhammad, A. N, Muhammad, A. N, and Muhammad, A. (2008) Growth and Yield Response of 

Fine Rice to Split Application of Nitrogen Pak. J. life Soc. Sci.6(1): 14-17 

20. Manzoor, Z. Awan, T. H., Zahid, M. A., and Faiz, F. A. (2006) Response of Rice Crop (SUPER BASMATI) to 

different nitrogen levels. Journal Anim. Pl. Sci. 16(1-2): 52-55 

21. Md, S.I., Nitish,K. P.,Md, R. A.,Md, R. U., U, K. S.,Md, A.I., and Sang, U. P. (2015) Responses of Rice to Green 

Manure and Nitrogen Fertilizer Application Journal of Biological Sciences 2, 15 (4): 207-216 

22. Riste, K., Gohain, T., and Kikon, N.(2017) Response of local rice (Oryza sativa L.) cultivars to recommended 

NPK fertilizer dose under upland rainfed conditions. Agricultural Science Digest, Vol. 37 Issue 1, p10-15. 6p. 4 

Charts. 

23. Ranjha, A.M., Iftikhar, A., Iqbal, M. and M. Javaid, A.(2001) Rice Response to Applied  Phosphorus, Zinc and 

Farmyard Manure Int. J. Agri. Biol., Vol. 3, No. 2 196-198 

24. Sumreen, S., Alia, A., Aamer,S., Asif, M. A., and Muhammad, Y. (2011) Response of  Different rice (Oryza 

sativa L.) Cultivars to Different NPK levels in the Central  CroppingZone of Punjab Agric. Sci. Digest., 31 (3): 

155 - 160 

25. Umar, A, Ukwungwu. M. N, and David. T.G. (2013) Response of Nerica rice to fertilizer application at Doko, 

central Nigeria. E3 Journal of Environmental Research and  Management Vol. 4(7). pp. 0299-0301 

26. Wanyama, I, Ochwoh, V.A, Nankya.E, and Van Asten. J.A (2015) Optimization of major nutrients (N, P and K) 

for lowland rice production in Eastern Uganda International Journal of Agronomy and Agricultural Research 

Vol. 7, No. 2, p. 218-227  

27. Yosef, T. (2013) Effect of Nitrogen and Phosphorus Fertilizer Management on Growth and Yield of Rice Intl J 

Agric Crop Sci. Vol., 5 (15), 1659-1662, 

 



 

 


