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Abstract

Research Farm of the Department of Agricultural

Technology, Federal Polytechnic, Mubi, Adamawa
State Nigeria, during cropping seasons of 2011 and 2012.
The design of the experiments in both seasons were split-
plot in a Randomized Complete Block Design (RCBD) in
which cowdung (o, 1, 2 and 3 t/ha) constitute the main plot
and subplots as four (4) levels of nitrogen (o, 60, 120 and
180 kg N/ha) in three replications. Data were collected on
soils of the experimental site, number of spikes per plot,
number of spikelets per spike, number of seeds per plant,
weight of seeds per plant, 1000-grain weight and total grain
yield per plantand in kg/ha. Data collected were subject to
analysis of variance (ANOVA) and means were separated
using Duncan's Multiple range Test (DMRT) at 5% level of
significant. The results showed that in 2011 and 2012, the
soils were sandy loam. All the characters measured in both
seasonswere higher fromapplication of nitrogen at the rate
of 120 kg N/ha compared to other treatments. Non
application of nitrogen (o kg N/ha) resulted in decrease in
all the characters considered. Application of cowdung at
higher rate (2 t/ha) given higher result in most of the
characters measured. Across the years, the interaction
between application at 120 kg N/ha and 2 t/ha gave the
highest total grain yield in kg/ha (5,139 kg/ha). The
interaction between application at o kg N/ha and o t/ha
resulted in lowestyield (1,169 kg/ha). It could be concluded
that NERICA-3 rice could be produced in Mubi with yields
above Nigerian average of 2000 kg/ha. From the findings,
application of nitrogen and cowdung at the rate of 120 kg
N/ha and 2t/ha appeared to be suitable for NERICA-3 in
Mubi foroptimumyield.

I Vield trials were conducted at the Teaching and

http://internationalpolicybrief.org/journals/international-scientific-research-consortium-journals/edu-and-sci-jrnl-of-policy-review-and- curriculum-dev-vol6-no1-november-2016

Page | 98



Background to the Study

New Rice for Africa (NERICA) is an interspecific culture of rice developed by West Africa
Rice Development Association (WARDA) to improved the yield of African varieties
(Dingkuhn, Jones, Johnson & Sow,1998). Nigeria being the most populous country in Africa
with over 140 million people (Preliminary Census, 2006), struggle for food is expected to have
increased with the increase in its inhabitants, and the demand for rice has since being rising
steadily at about 14% annually (Erenstein, Lancon, Osimane & Kebbeb, 2003). Although 240
million people in West Africa rely on rice as the primary source of food (Sarla & Mallikarjuna,
2005) energy and protein in theirdiet, the majority of thisrice isimported ata cost of $1 billion
(Watanabe, Fitakuchi & Johns, 2006). Therefore self-sufficiency in domestic rice production
would improve food security and aid economic development in the region (Kijima, Serun
Kuuma & Otsuka, 2006a).

Upland rice is grown annually on about 17 million ha of land area worldwide, and this
represents about 10.5 million ha in Asia, 3.7 million ha in Latin America and 2.8 million in
Africa (Fageria, 2001). Average grown yields of upland rice are generally less than 2000 kg/ha
in most of the upland rice producing regions due to many environmental stresses and use of
low inputs by farmers (International Rice Research Institution, 1999). The annual rice
production in Nigeria is about 4 million metric tons (Food & Agriculture Organisation,
2008). Nigeria has emerged as a major importer of rice (Anonymous, 2009). This is because,
rice production in the country is characterized by low yield probably due to high weed
infestation, lack of fertilizer application and cultivation of low yielding varieties while total
crop failure may occur due to lack of fertilizer application, especially nitrogen which is the
most limiting nutrient in the Nigeria soils and cultivation of pooryield varieties Africa Rice
Centre (WARDA, 2008). According to Anonymous (2009), the production of rice eaters is
increasing at an exceptional fast rate and will probably double by the year 2020. Kang, Seo,
Ohishi, Vijarnson & Ishii (2006) found out that manure (animal manure) second essential for
high yield in dry year, but in wet years, commercial fertilizer alone seemed sufficient. The
application of inorganicand organic manure has theaim of increasing soil, fertility, and thus,
productivity, but the effect of this addition depends partly on the existing fertility of the soil.
According to Gupta, Kumar & Tripath, (2004), the effect varies according to the inherent
physical and chemical properties of the soil. They also found that yield of rice was
significantly influenced by organic matter, cation exchange capacity and P" of soil and mean
annual minimum temperature as a result of cowdung incorporated. The interaction between
inorganic and organic fertilizer has been proved to increase yield significantly (Rayer, 1986).
When N was applied in combination with cowdung, its utilization by the plant was increase
by 32%, resulting in higher crop yield than when N and cowdung were applied separately
(Bokhtiar, Sakwai, Islam & Mohammed, 2006). Yadev & Prassad (1992) reported that
combination of cowdung at 2 t/ha and 1 t/ha with 5 kg N/ha minimized production in yield
from successiverice cropping,.

According to Matsushima (2005), the number of grain/panicle was found to be directly
proportional to the nitrogen content of the plant during the period in which spikelet number
was mostly determined. Seed weight was also found to increase with increasing nitrogen
content in the plant during the ripening stage (Matsuo, 2000). Top dressing nitrogen at the
ripening stage helped to promote synthesis and mobilization of the nutrients to the
developing grain. Khatua & Sahoo (2003) reported 76 kg N/ha for high yielding, short
duration cultivars, maturing in 75 to104 days.
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Despite the fact that there have been a tremendous effort towards rice production by the
farmers in Nigeria in general and Mubi in particular, the expected targeted yield is yet to be
achieved because of lack of inputs such as fertilizers improved varieties etc. There is a need
therefore for serious concern on how the farmer will produce higheryield of rice, especially
theimproved varietiessuchas NERICA.

Materialsand Methods

The experiments were conducted at the Teaching and Research Farm of Agricultural
Technology Department, Federal Polytechnic, Mubi during the 2011 and 2012 cropping
seasons. Mubi is located in the Northern Guinea Savannah belt of Nigeria's vegetation zones,
between latitude 13° 14 and longitude 13° 16' with land area of 50,640 km’ and population size
of 759,045 with a density of 160.5 per square kilometer (Adamawa State, Agricultural
Development Programme (2009), (Preliminary Census, 2006).

The land used in each year were cleared of all debris, gathered and burnt after which the land
was ploughed and harrowed to obtain fine tilt, there after marked into plots. The designed
used for the experiments in both seasons (2011 and 2012) was split plot in a randomized
complete block design (RCBD) in which cowdung (o, 1, 2 and 3 t/ha) constitute the main plot
while the four levels of nitrogen (o, 60, 120 and 180 kg N/ha) as subplot in three replications
given a total of forty eight (48) subplots. Each subplot size was measured 4 mx3m (12m’) and
the measurement of each main plot was 19 m x 3 m (57 m*) each main and subplot as well as
replication was separated by 1 m wide path.

Basal application of cowdung at the rate given above was applied to each main plot before
sowing of seeds were sown two weeks after cowdungapplication. The spacingadopted in both
seasonswas 25 cm by 25 cm, seven seeds were sown per hole which was later thinned to five (5)
plants perstand at three weeks after sowing. The following data were collected on someyield
characteristics: number of spikes per plot, spikelets per spike, number of seeds per plant,
weight of seeds per plant, 1000-grain weight and total grain yield (kg/ha). The data were
subjected to analysis of variance (ANOVA) as described by Gomez & Gomez (1984) using
mixed model procedure of statistical analysis system. Means were separated using Duncan's
multiplerange test (DMRT) at 5% level of significance (Duncan, 1955).

Resultand Discussion

The results of composite soil samples for the two cropping seasons used in determining the
physicochemical properties of the experimental sites as well as rainfall data for two seasons
are presented in Table 1. In Table 2, there were significant (P=0.01) effects of nitrogen and
cowdung on all the parameters measured except weight of seeds per plant in 2011 season. In
both seasons (2011 and 2012), the highest number of spikes per plot (115.42 and 183.2)
respectively were obtained from the application of nitrogen at the rate of 120 kg N/ha while
the lowest were recorded from o kg N/ha (78.00 and 82.5) respectively. The production of
more spikes from 120 kg N/kg in this study could therefore be attributed to efficient supply of
nitrogen. Ajayi & Ayotade (1985) also reported that efficient utilization of nitrogen fertilizer
by rice crop is determined among other factors by the nature of the soil variety, season,
intensity of cultivation and fertilizerattributes and modifications.

Page | 100



With theapplication of cowdung, at the rate of 2 t/ha the higher number of spikes per plot was
recorded in both seasons (116.83 and 158.0) respectively from 2 t/ha while least were recorded
from o t/ha (74.42 and 121.9) in both seasons. The number of spikes per plot were increased
with an increase in cowdung application. This is similar to the report of Vanlauwe, Wendt &
Diels (2001) that long term manuring increased aggregate stability, pore space, bulk density
and available waterrange.

Application of nitrogen and cowdung were observed to be highly significant (P=0.01) on
number of spikelets per spike in 2012 season. However, it vary significantly (P=0.05) on
number of spikelets per spike in 2011 season. The application of nitrogen at the rate of 120 kg
N/ha gave the highest number of spikelets per spike in both seasons (18.25 and 18.25)
respectively. Production of higher number of spikelets from 120 kg N/ha was not uncommon
since o kg N/ha had fewer or lower number of tiller per plant. The fewer the tillers in rice, the
more spikelets are produced (Cornell International Institute for Food Agriculture
Development, 2009), the same trend was observed in 120 kg N/ha where it was observed that
the more tillers were produced the crop tend to make a compensation on the number of
spikelets per spike because potentially a high tillering rice plant tend to “feed” more than the
low tillering one (Chang & Liu1992).

With the application of cowdung in 2012 season the highest number of spikelets per spike was
obtained from 2 t/ha (18.50), while the least was obtained from 15.17 t/ha. The application of
cowdung at the rate of 2 t/ha produced higher number of spikelets per spike while control (o
t/ha) recorded the least. This could be as a result of increase in soil organic matter content
derived from the incorporated cowdung coupled with enough rainfall especially in 2012
season.

The mean number of seeds per plant, were all highly significant (P=0.01) with the application
of nitrogen and cowdung in both seasons (201 and 2012) (Table 2). Application of nitrogen at
the rate 120 kg N/ha produced higher (206.0 and 209.1) number of seeds per plant in both
seasons. Number of seeds per plant and weight of seeds per plant may likely depend on the
number of tillers. This result corroborate with the report of Africa Rice Centre (WARDA,
2003) that most upland varieties were equally bred for improved yield by utilizing the little
amount of inputs likely moisture and fertilizer than the land race varieties (Hossner & Juo,
1999), Consultative Group on International Agricultural Research & Africa Rice Center
(2003). Seed weight was also found to increase with increasing nitrogen content in the plant
during theripeningstage (Matsuo, 2005).

The highest number and weight of seeds per plant were observed from application of
cowdung at the rate of 2 t/ha in both seasons while the least were obtained from o t/ha. In this
study number of seeds per plant decreased with increase in application of cowdung where as
weight of seeds per plant increased with increase in application of cowdung. This is in line
with the report of Yadev & Prasad (1992) that combination of application of cowdungat 2 t/ha
and 1t/haminimized production inyield from excessiverice cropping.
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Application of nitrogen and cowdung were observed to be significantly higher on 1000-grain
weight in both seasons (201 and 2012). Application at the rate of 120 kg N/ha and 2 t/ha was
observed to produce higher 1000-grain weight than control (o kg N/ha and o t/ha
respectively) throughout the study period. This could be due to the former having more
translocation of assimilates to the sink. The low weight with the control (o kg N/haand o t/ha)
could be asaresult of the moisture stress at the end of the season which resulted in the seeds
not filling fully.

Total grain yield per plot and total grain yield in kg/ha were both influenced by nitrogen
application. The highest total grain yield were recorded from application at the rate of 120 kg
N/ha in both seasons, while the lowest were recorded from o kg N/ha. Jashin, Ahmed &
Ahmed, (2004) found that applying 120 kg N/ha to an upland cultivar BRg produced the
highest paddyyield. In India, Kumar & Sharma (2000) also reported 120 kg N/ha as being the
economic optimum level for an early maturing rainfed rice cultivar, of which NERICA-3 is
among. Also in Philippines, farmers have been reported to apply 120 kg N/ha to traditional
uplandswhich results toabout 3 tons of paddy (Dedatta & Ross, 2005).

Total grain yield per plot and grain yield in kg/ha were both influenced by cowdung
application. The highest total grain yield was recorded from application of cowdung at the
rate of 2 t/hawhile the lowest was recorded from control (o t/ha). This is because cowdung has
been reported to increase the efficiency of mineral fertilizers by improving properties of the
soil (Vanlauwe, Vanlauwe, Vendt & Diets 2001). Gupta, Kumar & Tripath (2004) also found
thatyield of rice was significantly influenced by organic matter, cation exchange capacity and
P" of soil and mean annual minimum temperature as a result of cowdung incorporated.
However the interaction between cowdung and nitrogen has been proved to increase yield
significacntly (Rayer, 1986). The present report also lends support from the work of Garba
(2006) whoreported similartrend during anthesisand grain filing in groundnut.

Conclusion

In conclusion, the study indicated that NERICA-3 rice could be produced in Mubi
successfully which could result in high yield above the Nigerian average of less than 2000
kg/ha. Result showed that application at the rate 120 kg N/ha could give ayield of 5139 kg/ha.
Further research should be conducted on other varieties of NERICA rice with the same
combination of nitrogen and cowdung,

Recommendations

Based on the findings of the study, it could be recommended that the combination of nitrogen
and cowdung at the rate of 120kg N/ha and 2 t/ha respectively was found to produce the
highestyield thus this farmersin Mubi and its environs could benefit from application.
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Appendix
Table 1: Soil Physicochemical Properties and Monthly Rainfall of the Experimental
Site During the 2011and 2012 Cropping Seasons.

Soil Properties 2011 2012
Soil P" (CaCl,) 5.65 5.92
Organic Carbon (%) 0.48 0.41
Bulk Density (g/cm?) 1.45 1.26
Total N (%) 0.29 1.53
Available P (ppm) 0.02 0.05
C.E.C. (cmol kg/ha) 4.90 4.91
Exchangeable Ca (cmol kg/ha) 0.16 0.92
Exchangeable Mg (cmol kg/ha) 0.86 0.64
Exchangeable K (cmol kg/ha) 0.87 1.79
Exchangeable Na (cmol kg/ha) 0.22 0.15
Textural Class Sandy Loam Sandy Loam
Monthly Rainfall (mm)

April 7.9 65.4
May 67.0 133.0
June 93.9 187.0
July 140.0 201.8
August 195.0 331.5
September 182.3 314.5
October 83.7 109.7
Total 769.8 1342.9
Mean 109.97 191.84

Source: Adamawa State University
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