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ABSTRACT

Application of fertilizer nitrogen to soybean by researchers had produced varying positive and negative results
over time. This work sought to evaluate the effects of low N rates on two soybean varieties in the southern
Guinea savanna of Oyo State, Nigeria.

A 2-year field experiment was established in the rainy seasons of 2009 and 2010. The experiment was located at
Ipapo (Latitude 8° 08’ N; Longitude 03° 30° E, 353m asl). The experiment was a 5 x 2 factorial in a-split-plot
plot design, where N rate was at the main plot and variety was the sub-plot factor with three replications. Two
soybean varieties TGx1485-1D and TGx1448-2E were obtained from IITA, Ibadan. Five low rates of N fertilizer
treatments (0, 5, 15, 25 and 35 kg/ha) were applied one week after planting in the form of Urea (46%N).
Planting was done on June 28, 2009 and June 11, 2010 for the two year-study at a spacing of 75cm x 5¢cm. Plot
size was 22.5 m? (4.5m x 5 m). Data was collected on yield and yield parameters. Shoot samples were oven-
dried at 72° C for 24 hours and analyzed for N content. Data analysis was carried out using GENSTAT
statistical package and means of observations were separated using Duncan Multiple Range test at 5% level of
probability.

Application of 15 and 25 kg/ha gave grain yield that was significantly greater than the control (zero
application). TGx1448-2E produced a grain yield of 1.54t/ha while TGx1485-1D produced 1.35t/ha. There was
no difference in the effects of low N rates on soybean in terms of dry shoot weight and shoot N-content, however
varietal differences occurred where TGx1448-2E produced heavier dry shoot weight (2.96t/ha) than TGx1485-
1D (2.32t/ha); TGx1485-1D accumulated a greater shoot N-content (3.29%) than variety TGx1448-2E (2.59%)).
The uptake of N at 15 and 35 kg/ha rate was significantly higher than the control and other rates.

Application of 15 kg/ha enhanced the yield and N-uptake of soybean in the study area, however, there was a
marked distinction in the responses of the two varieties under investigation. While TGx1448-2E had a heavier
biomass weight, TGx1485-1D had greater shoot N content.
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I. INTRODUCTION

Nitrogen is a major nutrient element of crop and perhaps the most critical in plant nutrition (10).
Nitrogen status of soils of sub-Saharan Africa is very low as a result of the prevalence of low activity clay with
1:1 lattice structure coupled with the climatic factors of characteristically heavy and torrential rainfall and high
temperatures, which affect the availability of nitrogen to crops.

It is widely believed that soybean does not need any application of fertilizer nitrogen for the attainment
of good growth and development. This is because, soybean as a legume is believed to enrich its environment
with naturally fixed nitrogen from the atmosphere through the activities of symbiotic-bacteria that live on its
roots. However, there were mixed feelings as reports from several studies either lend support for, or go against
N application in soybean production (12). Such studies were reported to have led to an increased yield or a
reduced yield or no effect on soybean yield consequent upon application. Randall and Schmitt (11) in studies on
the effects of fertilizer-N application to soybean concluded that soybean yield could be increased by addition of
soil applied fertilizer, however responses were inconsistent and varied with season, variety, rate, fertilizer
source, application timing, and other yield- limiting factors. Similarly, Oplinger and Bundy (7) in a review of
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soybean N fertilization research over many years summarized that in a few cases, yields were increased but in
the majority of cases there was no response to applied N.

Requirement for N by soybean is typically provided through native nitrogen in the soil and through the
process of atmospheric fixation by the activities of root nodule bacteria known as rhizobia. Hence relative
nitrogen supply can vary, as either a function of the native soil nitrogen or as a function conditions for the
development of root nodules (3).

Nigeria is ranked first among the producers of soybean in Africa, with the bulk production coming
from southern Guinea savanna agro-ecology; although production has extended to other agro-ecologies (1, 6).
Ipapo is a town which lies in the northern part of Oyo state, which is regarded as the food basket of the state and
falls within the southern Guinea savanna agro-ecological zone of Nigeria. The soils of Ipapo (the study site) are
characterized as luvisols using the FAO guidelines of 2006 (2, 9).The soils are highly weathered with low
fertility levels.

This work therefore examined the effect of low rates of nitrogen application on the yield of two
soybean varieties in the southern Guinea savanna agro-ecology of Oyo State, Nigeria.

Il. MATERIALS AND METHOD

A 2-year field experiment was conducted during the rainy seasons of 2009 and 2010. The experiment
was located at Ipapo (Latitude 8° 08> N; Longitude 03° 30 E; 353m asl). The soil of the study site was a loamy
sand. The experiment was a 5 x 2 factorial in a-split-plot plot design, where N rate was at the main plot and
variety was the sub-plot factor with three replications. Two soybean varieties TGx1485-1D and TGx1448-2E
were obtained from IITA, Ibadan. Five low rates of N fertilizer treatments (0, 5, 15, 25 and 35 kg/ha) in the
form of Urea (46%N) were applied one week after planting through banding. Planting was done in June 28,
2009 and June 11, 2010 for the two year-study at a spacing of 75cm x 5cm to give a population of
266,667plants/ha. Plot size was 22.5 m? (4.5m x 5 m). Data was collected at a designated harvest area for each
treatment on yield and yield parameters. Shoot samples were oven-dried at 72° C for 24 hours and analyzed for
N accumulation. Data analysis was carried out using GENSTAT statistical package (4) and means of
observations were separated using Duncan Multiple Range test at 5% level of probability.

I1l. RESULT AND DISCUSSION

3.1 Grainyield

The two varieties responded differently to low rates of nitrogen in terms of grain yield. Variety
TGx1448-2E produced a grain yield (1.54t/ha) that was significantly higher than that of variety TGx1485-1D
(1.35t/ha). This might be due to the genetic composition of the varieties. This is in agreement with earlier works
by Okpara and Ibiam (6) as well as Yusuf and Idowu (16) who observed significant differences among soybean
cultivars. With respect to N application rates, 15 and 25 kg/ha rates produced grain yields which were
significantly higher than the control (0 kg/ha); although, not significantly different from all other rates of
nitrogen (Table 1). Similar positive results were reported in some field investigations (8, 13, 14) but contrary to
the works of Ying et al. (15).

3.2 Dry shoot weight (biomass)

There was no difference in the effects of low N rates on soybean in terms of dry shoot weight,
although, biomass increases with increasing N rate. Similar report was given by Manral and Saxena (5), who
posited that soybean dry matter accumulation increased with nitrogen rates. However, the two varieties
responded differently where variety TGx1448-2E produced heavier shoot dry weight (2.96t/ha) than TGx1485-
1D (2.32t/ha). This could be ascribed to the genetic make-up of the varieties.

3.3 Shoot Nitrogen Content

Response of soybean to low nitrogen rates in terms of shoot N accumulation was similar as there was
no differential effects of low nitrogen rates. However, the two varieties under investigation responded
differently, where variety TGx1485-1D accumulated a greater shoot N-content than variety TGx1448-2E (Table
1). This could be due to genetic make-up of the varieties.

3.4 Nitrogen uptake

There were significant differences occasioned by the application of low nitrogen rates to soybean.
Nitrogen application rates of 15 and 35 kg/ha produced crop N uptake which are significantly higher than crop
N-uptake produced by 25, control (0) and 5 kg/ha application rates. However, the two varieties responded
similarly in terms of N-uptake (Table 1).
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IV. CONCLUSION

Application of 15 kg/ha enhanced the yield and N-uptake of soybean in the study area, however, there was a
marked distinction in the responses of the two varieties under investigation in the study site. While variety
TGx1448-2E produced a higher biomass weight, TGx1485-1D accumulated greater shoot N content.
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Table 1: Effects of N Rate and Variety on Yield and N-uptake (2009-2010).

Treatment % Shoot N Dry shoot weight (t/ha) Grain yield N-uptake (kg/ha)
(t/ha)
N rate (kg/ha)
0 3.05 2.10 1.24 64.14
5 2.77 2.15 1.29 59.42
15 3.17 2.37 1.38 75.19
25 2.75 2.40 1.37 65.95
35 2.90 2.53 1.34 73.37
LSD (0.05) 0.480 ns 0.44 ns 0.12 211
Variety
TGx1485-1D 3.29 2.32 1.35 76.39
TGx1448-2E 2.56 2.96 1.54 75.80
LSD (0.05) 0.42 0.52 0.15 2.79ns
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