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ABSTRACT

_ BUN]]‘UC, KRISTAL JOY R.. Department of Soil Science, College of
ﬁg_{-{-::u-lzs-u-.ﬂe, Lentral Luzon State University, Science City of Mudoz, Nueva Ecija,
Philippines, June 2019, DETERMINATION OF OPTIMUM AND MAXIMUM

NITROGEN FERTILIZER RATE FOR TIVBRID RICE PRODUCTION IN
LOWLAND ECOSYSTEM

Adviser;, ARIEL G. MACTAL. Ph.D

The study aimed to: (i) determine the response of hybrid rice 1o increasing Jevels
of N fertilizer and (ii} detenmine the optimum and maximum rate of N fertilizer for
hybrid rice production. The experiment was conducted at the farm of College of
Agriculture and wes laid out using Randomized Complste Block Desian (RCBD). The
treatments were Control (No Nitrogen Fertilizer with Recommended Rate of P and K),
Recommended Rate of P and K {0-60-90 kg P20s-KaO/ha) + 50 kg of Niha,
Recommended Rate of P and K (0-60-90 kg P20s-K:O/ha) + 100 kg of W/ha,
Recommended Rate of P and K (0-60-90 kg P2Os;-K:O/ha) + 150 kg of Niha,
Becommended Bate of P and K (0-60-90 kg P.0s-K-O/ba) + 200 kg of N/ha and
Recommended Rate of P and K (0-80-90 kg Pr0s-K0vha) + 250 kg of Niha,

Plant height at 60 DAT and at harvest was significantly improved by increasing
levels of N while no significant differences was obtained for number of productive tillers,
percent filled grains per panicle, grain yield and dry matter yield.

Inconclusive result on grain wield apd other pammeter may be due to
contamination brought by the use of imgation water coming directly from the rice
paddies which is applied by the recommended level of N. It can be recalled that water

aceidentally overflowed to the weated plots. Contamination by N fertilizer led to the

X1



increased outcome of the experiment especially the vntreated plants which is beyond the

control of the researcher.

The R? value of 0,617 reflects the closeness of the estimated regression live with

the actual observed values, This also means that the increase in yield is accounted for by

the incresse in the level of Nitrogen.

The maximum yicld, as computed is 8 873.3 ke/ha.

Kevwords

Hyorid rice, lowland ecosystem, nitrogen fertilizer

wiv



LITERATURE CITED

Aulakh M.S., T.S. Khera. J.W. Doran and K_F. Bronson (2001). Deninification, N2O and
CO;y fluxes in rice-wheat cropping system as affected by crop residues, fertilizer
N and legume green manure. Biology and Fertility of Soils 34, 375-389.

Bacon P.E.. ILW. McGarity, EH. Hoult and D. Alter (1986). Soil mineral nitrogen
concentration within cycles of flood irripation: effect of rice stubble and
fertilization management. Soil Biology and Biochemistry. 18, 173178,

Belder P, B.AM., Bouman, R. Cabangon, L. Guoean, E.J.P. Quilang, L. Yuanhua, J HI.
Spieriz and I.P. Tuong(2004). Effect of water-saving irrigation on rice yield and
water use in typical lowland conditions in Asia. Agricwineal Water

Management, 63, 193-210.

Buresh R.J1., E.G. Castillo and $.K. De Datta(1993a). Nitrogen losses in puddled soils as

atfected by timing of water deficit and nitrogen fertilization. Plant and Swifl 157,
197206

Buresh R.J., KR, Reddy andC. van Kesse(2008). Nitrogen transformalions in
submergedsoils. In: Schepers, 1.8., Raun. W.R. (Eds.), Nitrogen 1n Agricultural
Systems. Agronomy monograph 49, American Society of Agronomy, Madison,
WI, USApp. 401-436.

Cassmank. G., 5. De Datta, D.C. Olk, I.M. Alcantara,M.1. Samson, 1.I. Descalsota,
and M.A. Dizon (1995). Yield decline and nitrogen economy of long-term
experiments on continuous, Vol. 73, No. 5, 1996 559 irngated rice systems in the
tropics. Pages 181-222 in: Soil Management: Experimental Basis for
Sustainability and Envirommental Quality. R. Lal and B. A. Stewart, eds.
Lewis/CRC: Boca Raton, FL.

Chaturvedi 1. (2003). Effect of Nitrogen fertilizers on growth, yield and quality of
hybridrice journal of Central Furopean Agriculiure, 6: 611-618.

Chien S.H., L.L. Prochnow and H. Cantarella (2009). Recent developments of fertilizer
production and use lo improve nutrient use efficiency and minimize
environmental impacts. Advances in Agronomy, 102, 267-321.

De Datta S.X. and R. J. Buresh. (1989) Integrated nitrogen management in irrigated rice.
Advances in Seoil Science 110, 143-169,

Dobermann A.. C. Witt, D. Dawe, H.C. Gines, R, Nagarajan and 5. Satﬂwuthananﬂqt.
(2002).Site- specifc nutrient management for intensive rice cropping systems in

Asia. Field Crop Research 74:37-66



LT R IABE ¥

30

Donner 5,D. and Kucharik J.A. (2003), Evaluating the impacts of land management and

L':]i:l']'lﬂ-.tf.‘- variability on crop production and nitrate export across the upper
Mississippi Basin. Gobal Biogeochemistry, Cycle.

Entry [ A., {'.“.'l';. Mitehell, and C.B. Backman. (1996), Influence of management practices
on so}l organic matter, microbial biomass and cotton vield in Alabama’s “Old
Rotation.” Biology and Ferdility of Soifs 23:353-358.

Fageria N.K. and Baligar V.C, (1999). Yield and yield components of lowland rice as

influenced by timing of nitregen fertilization. Jowmal of Plant Nutrition, 27: 23-
3

Fageria N.K, and Baligar V.C. (2001). Lowland rice response to nitrogen fertilization,
Communications in Soil Science and Plant Analvsis, 321 1405-1429.

Fageria N.K. and Baligar V.C. (2005). Enhancing nitrogen use efficiency in ¢rop plants.
Advances in Agronomy, 88: 97- 185,

Fageria N.K. and Baligar V.C., Y.C. Li, {2008). The role of nutrient efficient plants in

unproving crop yields in the twenty first century. Jowrnal of Plant Nutrition
351121-57

Francis D.D., MLF Vigil and AR, Moiser (2008). Gassous losses of nitrogen other than
through denitrification. In: Schepers, [.5., Raun, W.R. (Eds.)), Nitrogen in
Agricultwral  Systems.  Agronomy  wonograph 49, American  Society of
Agronomy, Madison, W1, USA, pp. 255-279

Gomez KA. and Gomez V.C. (1984). Statistical procedure for aericultural research (2
#d ed. ). John Willeyr and Sons, Singapore, 28-192 pp.

Griggs B.R. R.J. Norman, C.E. Wilson Jr. and N.A. Slaton (2007). Ammonia
velatilization and nitrogen uptake for conventional and conservation tilled dry-
seeded, delayed-flooded tice, Soil Science Society American Journal 71, T45—

75l

Hartwig U.A., S, Zanetti, T. Hebeisen (1996) Symbiotic nitrogen fixation: one key to
understand the response of temperate grassland-ccosystems to elevated CO2? In:
CarbonDioxide, Populations, and Communities (eds KoErner Ch, Bazzaz
Hossain, S.M.A.. and Islam, M. S. 1986. Fertilizer Management in Bangladesh.
Adveances in Agvonomy. Res. BangladeshSoc, Agron. pp. 48-54.

Hossain S.M.A_ M. Satter and J.U. Ahmed (1981). Bench Mark Survey. KanharCropping
System Research Site. Graduate Training [nstitute and Department of
Agronomy. Bangladesh Agricultural University. Mymensingh



31

Huffaker 1{'_{:‘ _3“4 Rains D.W. (1978), Factors Influencing Nitrate acquisition by plants:
assimilation and fate of reduce Nitrogen, [n: Nielsen D.R. and Macdonald J.G.

{ﬂdlﬂizqitmgzn in the Environment: Soil-Plant-Nitrogen Relationships, Vol 2,
PRL-43

Hunt R., P.RV. Hand, M.A. Hannah andA.M. Neal (1991). Response to CO2 enrichment
in 27 herbaceous species. Functional Ecology, 5, 410+421

Jongkaewattana S., S Geng, D.M. Brandon and 1.E. Hill (1993). Effect of Nitrogen and
Harvest Grain Moisture on Head Rice Yield, Agronony. Jowrnal 85, 1143-11486.

Kiemedtssm} I, B.H. Svensson and T. Rosswall (1988). Relationships between soil
mowsture content and  nitrous  oxide production during nitrification  and
denitrification. Biology and Fertility of Soils 6, 106-111.

Kropft M.J., K.G. CassmanH.H. Van Laarand S. Peng (1993). Nitrogen and vyield
potential of irngated rice. Plant Soil 155/156:391-304.

ladha JLK. and Reddy P.M. (2003). Nitrogen Fixation in Rice System: State of
Knowledge and Future Prospects. Planf and Soil, 252:151-167

Lacha J.K., H. Pathak, T.JJ. Krupnik, J. Six andC. van Kessel (2003). Efficiency of
fertilizer nitregen in cereal production: retrospects and prospects. ddvances in
Agronomy §7.85-156

Lal K. (2008). Carbon sequestralion. Plilosophical Transactions of the Roval Society B
Biological Sciences 363, 815-83().

MaeT. (1997}, Physiological nitrogen efficiency in rice: Nitrogen utilization,
photesynthesis and yicld potential. Plant and Seil. 196; 201-210

Maotior R.M., A. Takahisa and S. Ttauhike (2009). Nitrogen effecting and recovery from
N ferfilizer under rice-based cropping systems, AJCS, 3(6):336-35].

Norman R.J., C.IE, Wilson Jr, N.A. Slaton, B.R. Griggs, 1.T. Bushong andE.E.
Gbur{2009).Nitrogen fertilizer sources und timing before flooding dry-seeded,
delayed-flood rice. Soil Svience Society Americen Jowrnal 73, 21842190,

Poorter H. (1993). Interspecific variation in the growth responses of plants to an elevated
ambient CO; concentration. Fegetation, 104/105, 77=97

Reddy K.R. and Patrick Jr. W.IL (1986). Denitrification losses in flooded rice fields.
Fertilizer Research 9, 99-116.



32

Saleque MLA., M.J Abedin, N.1. Bhuiyan, S.K, Zaman and G.M. Panaullah (2004). Long-
lerm effects of inorganic and organic fertilizer sources on yield and nutrient
accumulation of Field Crops Research, 86: 53-65

Samonte 5.0.B., L.T. Wilson, J.C. Medley, S.R.M. Pinson, A.M.M Clung and 1.S. Lales
2006). Nitrogen utilization efficiency: Relationships with grain yield, grain
protein, and vield-related traits in Rice. Agronomy Jouwrnal 98: 168-176.

Schlesinger W.H, (1997). Biogeochemistry. An Analysis of Global Change. Academic
Press, 588 pp.

Scherr 8.1, (1999). Soil degradation. A threat to developing country food security in

20207 Food, agriculture and the environment Discussion paper 27. Washington
DC. [FPRL

Streeter I, (1988). Inhibition of legume nodule formation and N» fixation by nitrate. Crit.
Rev. Plant Sci. 7:1-23

Wood P.M. (1986). Nitrification as a bacterial energy source, In: Prosser, 1.1, (Ed.),
Nitrfication, IRL Press, Oxford, pp. 39-62.

Zhu 1.G., Y, Han, G. Liu, Y.L. Zhang and X.H. Shao(2000). Nitrogen in percolation
waterin paddy fields with a rice/wheat rotation. Nutrient. Cycle. Agroecosystem.
37, T5-82.



