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Abstract

Field experiments were carried out at the InstifoteAgricultural Research (IAR) farm at Samaruidgr2011
and 2012 rainy season. The treatments evaluated ey rice varieties (NERICA 4 and 8), three rabés
nitrogen (0, 65 and 130 kg N Haand three seed rates (30, 60 and 90KphBhe treatments were factorially
combined and laid out in a Randomized Complete IBIDesign (RCBD) replicated three times. Results
obtained shows that NERICA 4 produced taller pléimis NERICA 8. Application of nitrogen up to 65 kigha
!significantly increased plant height, and leaf airedex, however, crop growth rate and relative gtovate
responded to applied 130 kg N*h&lant height was not significantly increased lmelyseed rate of 60 kg ha
Based on this study it can be concluded that b&RICA varieties can be sown at the rate of 60 Kgwith
application of 65 kg N Ha
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1.0 Introduction

Rice Oryza sativa L.) is one of the oldest and most important cefeat crops in the world belonging to the
family Poaceae, subfamily Bambusoideae and tribgz&ar(Clayton and Rendoice, 1986). There are two
cultivated speciedD. sativa, of Asian origin, andD. glaberrima, of African origin. NERICA was obtained as a
result of inter- specific hybridization betwe@nyza sativa (Asian rice) andOryza glaberrima (African rice).
The progeny was developed by West Africa Rice Dmwelent Association (WARDA) in 1994, combining tsait
from the hardy African rice that is resistant tcstse weeds and problematic soils with high yieldiggod
response to mineral fertilization and non — shattecharacteristics of the Asian rice (Dzomedtuwal., 2007;
Kijima et al., 2006; WARDA, 2001a). NERICA is also tolerantdmught and blast diseases with a potential
yield of 5tha' (WARDA, 2006). Rice is the world's second mostlely grown cereal crop after wheat, more
than half of the world's population depend on is&gple food. Lombin 1987 has reported that savasods are
low in inherent soil fertility hence, the need teakiate the optimum rate of nitrogen fertilizer NNERICA
varieties. The availability and high cost of improved seeds isnajor constraint for rice production by the
farmers. Likewise the wastage incurred during phenas a result of over seeding is something tkatla to be
curtailed in order to maximize profits and furtireduce cost of rice production. More so, seedingsitig is
believed to affect crop performance due to intecm@mpetition for the available growth factors thagh be
inherently limiting. Equally worrisome was the loyield that was usually recorded under farmerstciica
where plant population below the optimum lead ttuced yield. In view of the foregoing reasons thuelg was
conceived to determine the optimum rate of nitrofgtilizer and seed for the varieties in the nerthguinea
savannah ecology.

11 Materials and M ethods

The experiment was carried out at the InstituteAgricultural Research (IAR) farm Samaru (latitutiz°18'
16"N, longitude 07°62' 34"E and 686 m above sealjeduring 2011 and 2012 rainy season. Random ssampl
of soil were taken at depths of 0-15cm and 15-3®@m the experimental sites using an auger befane |
preparation and analyzed for physico-chemical pittgse The treatments evaluated consisted of twe ri
varieties (NERICA 4 and 8), three rates of nitrog@n65 and 130 kg N Hyand three seed rates of 30, 60 and
90 kg h&. The treatments were factorially combined and Bavn in a randomized complete block design
(RCBD) replicated three times. The land was sprayih glyphosate at the rate of 1.5kg a.i‘lia order to
control already emerged weeds prior to land prejeraThereafter the land was ploughed and harrowexda
fine tilth after 14 days. The bonds of beds weiise (4x3m) manually with hoe before seed sowirepdS
were sown in July by dibbling at 20 x 20cm aparandal hoe weeding was also carried out at 2 anéeksv
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after sowing there after weeds were hand pullednvthe need arose. Nitrogen fertilizer (Urea) waglieg as
par treatment in two split doses at 3 and 6 wedes aowing. Phosphorus and Potassium fertilizerevadso
supplied using single super phosphate and murfgtetash at the rate of 50 kg-haach and these were applied
at sowing. The fertilizer application was done nalhlyuby side placement. Data were collected onféflewing
parameters; plant height, leaf area index, cropvtiroate, relative growth rate and total dry matter

12 Results and Discussion

The result of the soil analysis (table 1) showet :15cm was loam while 25-30cm was sandy clasnleath
low amount of nitrogen, phosphorus and potassiuhe @&ffect of nitrogen and seed rate on the vasiate
presented on table 2. Application of nitrogento 65 kg N ha significantly increased plant height in 2012 and
leaf area index (LAI) in both years. However, cigmowth rate (CGR) and relative growth rate (RGRYyave
significantly increased with application of 130 Kgha' than the other rates except with CGR which wasaat p
to applied 65 kg N ha

Significant interaction on TDM and CGR was obsenEdween nitrogen and varieties in 2012 (Table 3).
NERICA 4 showed increases in TDM when N was apptie®5 kg ha and further increase to 130 kg'ha
produced similar results. NERICA 8 however produstdistically similar TDM throughout the fertilizéevels.
The crop growth rate for NERICA 4 was increasedaipplication 65 kg N habut further increase to 130 kg N
ha' depressed CGR, however for NERICA 8 CGR was sirtilmughout all the N levels.

The significant responses in of the parametersttogen fertilization could be attributed to thetfahat among
various nutrients, nitrogen has the strongest amfte on growth of Rice (Ahmeet al., 2005). In addition,
nitrogen is an important component of chlorophyllieh enhances photosynthesis thus promoting vegetat
growth which leads to increased production of aBates. The results from soil samples analyzed shibfiable

1) that the soil is poor in nitrogen thus the gesitresponses to nitrogen observed. This is ineageamt with
Lombin (1987), who reported that Savannah soilspai@ in inherent fertility and are easily leachkdye low
organic matter content, low CEC and poor buffedagacity.

Seed rate had significant effect only on plant heig 2012 where taller plants were observed whesd gate
was increased to 60 kg haThe increase in height observed at higher setsb reould be attributed to
competition for light which is required by the pldar photosynthesis.

Between the varieties, it was observed that NER#O#&oduced taller plants than NERICA 8. The diffex@ in
height could be attributed to the genetic makeughefplant as it has been reported that NERICArgraw up

to 120 cm while NERICA 8 grows up to 100 cm tallARDA, 2001).

Table 1 Physical and chemical properties of theafdhe experimental site.

Depth 0-15cm 15-30cm
Particle size distribution (g/kg)

Sand 460 500
Silt 300 260
Clay 240 240
Textural class Loam Sandy clay loam
Chemical properties

pH in 0.01m CaGl 4.20 4.10
Organic carbon (gky 10.3 6.50
Total N (gkg?) 0.88 0.56
Available P (mgkd) 0.50 1.75
Exchangeable bases (cmoffig

Ca 3.60 3.60
Mg 1.30 0.48

K 0.18 0.12
Na 0.58 0.32
CEC 7.8 6.60

Soil samples as analyzed by Agronomy Departmentyatu Bello University, Samaru, Zaria
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Table 2 Effect of nitrogen and seed rate on graftNERICA at Samaru during 2011 and 2012 rainy @eas
Pl@eight (cm) _LAI &gwk?h) RGR(gdwk ™) TDM(q)
Years 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012
Nitrogen (kgha)
0 89.38 68.00b 3.425b 2.920b 2.56b 3.18 0.30b  0.3614.69 16.67
65 94.93 75.39a 4.231a 3.920a 2.84a 3.47 0.31b 0.4@5.98 17.39
130 92.08 74.67a 4.255a 4.040a 3.23a 3.21 3.37a6 0.316.81 16.82
SE+ 1.940 1.771 0.1787 0.2260 0.210 0.287 0.020 210.0 0.890 1.165
Seed rate (kgha®)
30 90.78 68.00b 4.077 3.700 2.85 3.26 0.33 0.39 5315. 16.47
60 94.83 75.39a 3.890 3.680 2.98 3.28 0.33 0.35 3116. 17.29
90 90.77 74.67a 3.944 3.500 2.80 3.33 0.31 0.38 6315. 17.11
SE+ 1.940 1.771 0.1787 0.2260 0.210 0.287 0.020 210.0 0.890 1.165
Variety
NERICA 4 96.69a 77.37a 4.066 3.500 2.93 3.36 0.33 80.3 6.81 17.32
NERICA 8 87.57b 68.00b 3.875 3.750 2.83 3.22 0.32 70.3 6.22 16.60
SE+ 1.580 1.446 0.1459 0.1840 0.170 0.042 0.010 170.0 0.280 0.951
Interaction
N*S NS NS NS NS NS NS NS NS NS NS
N*V NS NS NS NS NS * NS NS NS *
StV NS NS NS NS NS NS NS NS NS NS

Means followed by the same letter(s) within a tmeit group are not significantly different at 0J@vel of
probability using DMRT. NS = Not Significant.

Table 3 Interaction of nitrogen and variety on cgopwth rate and total dry matter at Samaru dug@g2 rainy
season.

Cropwth rate (g.wk) Total dnatter ()

Nitrogen rates(kgh?a) NERICA 4 NERICA 8 NERICA 4 NERICA 8
0 2.64b 3.73a 14.61b 18.72a
65 3.97a 2.96a 19.58a 15.20a
130 3.46b 2.96a 17.77a 15.87a
SE+ 0.406 1.647

Means followed by the same letter(s) within a tmeit group are not significantly different at 0l@vel of
probability using DMRT. NS = Not Significant.

13 Conclusion

The results obtained from the experiment showedetitiaer of the two varieties can be used withapplication
of 65 kg N ha at 60 kg hdseed rate.

References

Ahmed M, Islam M.M, Paul S.K (2005).Effect of nigren on yield and other plant characters of locaAman
Rice, Var. JataiRes. J. Agric. Biol. i, 1: 158-161.

Anonymous, (2001) Proposal for Viethamese assistavith Rice production in Nigeria. PCU Annual Crop
Production figures, 2001. Abuja, Nigeria, Projeco@inating Unit. Federal Ministry of Agriculturend
Rural Development. Pp11-19

Clayton, W.D. and Renvoice, S.A. (1986). Generan@ua. Grasses of the world. London: Her Majesty’s
Stationary Office.

Duncan, D.B. (1955). Multiple Ranges and Multipte test,Biometrics. 11-42

Dzomeku I.K, Dogbe W, Agawu ET (2007). Response8lIBRICA rice varieties to weed interference in the
guinea savannah uplandsAgro., 6:262-269.

Kijima Y, Sserunkuuma D, Otsuka K (2006). How reat@nary is the “NERICA revolution™? Evidence from
Uganda. Dev. Econ.44:252-267.

Lombin G. (1987). Towards efficiency of fertilizase and development in Nigeria. Proceedings oNgi@nal
Fertilizer Seminar held in Portharcourt, Oct. 23-8f. 106-123

WARDA (1994). Africa Rice center CGIAR, http://wwwarda.org

WARDA (2001). NERICA,; Rice for life. CGIAR. httpwww.warda.cgiar.org

WARDA. (2006). African Rice Center. Passport D&ARDA News Release, 5p.

West Africa Rice Development Association (WARDA) 0(®a). “NERICA Rice
http://www.warda.org/publications/NERICAS.

for life.”

14



This academic article was published by The International Institute for Science,
Technology and Education (IISTE). The IISTE is a pioneer in the Open Access
Publishing service based in the U.S. and Europe. The aim of the institute is
Accelerating Global Knowledge Sharing.

More information about the publisher can be found in the IISTE’s homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

The 1ISTE is currently hosting more than 30 peer-reviewed academic journals and
collaborating with academic institutions around the world. There’s no deadline for
submission. Prospective authors of IISTE journals can find the submission
instruction on the following page: http://www.iiste.org/journals/  The IISTE
editorial team promises to the review and publish all the qualified submissions in a
fast manner. All the journals articles are available online to the readers all over the
world without financial, legal, or technical barriers other than those inseparable from
gaining access to the internet itself. Printed version of the journals is also available
upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Recent conferences: http://www.iiste.org/conference/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e BSCO INDEX@ COPERNICUS
ros INFORMATION SERVICES DN RSN B LI AR

@ vmensyize sourmaocs @

£z Elektronische
@0® Zeitschriftenbibliothek

open

GEORGETOWN UNIVERSITY

LIBRARY



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/

