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Abstract: Due to decreasing land units and decline in soil fertility integrating soybean in to the maize production system is a 

viable option for increasing productivity and protein source. In view of this, field experiment was conducted during 2012 at 

Mechara Agricultural Research Center with theobjectives of identifying best compatible combinations of maize with soybean 

varieties and N rates for maximum yield and yield components of the associated cropsand productivity of intercropping 

system. Three varieties of soybean (Awasa-95, Cocker-240 and Crowford) were intercropped with early maturing maize 

variety Melkasa-2 with three rates of nitrogen (32, 64 and 96 kg N ha
-1

). The experiment waslaid out in factorial arrangement 

in randomized complete block design in three replications. Highest maize grain yield (2196kg ha
-1

) was obtained from soybean 

variety Crowford and 32 kg N ha
-1

 and lowest yield (1352 kg ha
-1

) was recorded from maize intercropped with soybean variety 

Awasa-95 at 96 kg N ha
-1

. The grain yield of intercropped soybean was increased from 586 kg ha
-1

 to 842kg ha
-1

 as the 

nitrogen rates increased from 32 kg N ha
-1

 to 96 kg N ha
-1

. The higheist LER (1.10) was obtained from maize intercropped 

with soybean variety Crowford and lowest LER (1.08) was from maize intercropped with variety Cocker-240 due to main 

effects of soybean varieties while due to main effects of N, the highest (1.16) and the lowest (1.1) LER were obtained from 

higher rate of nitrogen (96 kg N ha
-1

) and lowest rate of nitrogen (32 kg N ha
-1

), respectively. On the other hand, the highest 

Gross Monetary Value (17315 Birr ha
-1

) was recorded from interaction of Cocker-240 at highest rate of nitrogen (96kg N ha
-1

) 

which was not significantly different from Awasa-95 at 32 kg N ha
-1

 (15304 birr ha
-1

) and Crowford at 32 kg N ha
-1

 (15103) 

while lowest GMV (12362birr ha
-1

) was obtained from variety Cocker-240 at 32 kg N ha
-1

. Therefore, variety Awasa-95 at 

lower rate of nitrogen (32 kg ha
-1

) could be best in intercropping system to reduce cost of fertilizer and maximize total 

productivity. 
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1. Introduction 

Crop intensification is one of the strategies to increase 

productivity per unit area of land. For example, intercropping 

provides potential for the subsistence farmers who operate in 

low resources (inputs) situation. It is the practice of growing two 

or more crops simultaneously in the same field. Insurance 

against the vagaries of weather, disease and pests and higher 

productivity per unit area are the major reasons for the existence 

of intercropping. By growing more than one crop at a time in the 

same field, farmers maximize water use efficiency; maintain soil 

fertility, and minimize soil erosion, which are the serious 

drawbacks of monocropping (Francis, 1986). 

In Ethiopia, as it is also true in most tropical countries, 

traditional cropping systems are based on resource poor farmers’ 

subsistence requirements and are not necessarily the most 

efficient ones (Kidane et al., 2010). Because of this, crop 

production per unit land area is usually below National average. 

Therefore, in diversified crop production systems having 

production constraints, diversified options need to be assessed. 
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In western Hararghe zone intercropping maize with sorghum, 

cereal with pulse, maize and Kchat is common. As most of 

people in Hararghe are based on cereal consumption, protein 

from pulse is very low. Evaluating the performance of soybean 

varieties for increasing of soil fertility under intercropping 

systems could help to maximize yield in the area. 

Intercropping cereals and soybean is not anew practice and 

has been tried in a number of countries for example in 

Nigeria (Mueneke et al., 2007), Canada (Carruther, et al., 

2000) and United States of America. In Africa, soybean is 

one of the leguminous crops selected for active research for 

instance, in Zimbabwe the maize yield was enhanced with 

soybean intercropping through nitrogen transferred from 

nitrogen fixing soybean to maize during crop development 

(Mudita et al., 2008). Brophy and Hiechel (1989) reported 

that the soybean released 10.4% of symbiotically fixed N in 

to the root zone over its growth period. Martin et al. (1991) 

also reported that the elevated yield and protein level 

observed in maize and soybean intercrop may be a 

consequence of Nitrogen transfer from soybean to maize.  

Now a day the cost of inorganic fertilizer is increasing and 

the resource poor farmers are forced to use below 

recommended rate or null. Therefore, technologies that will 

reduce N fertilizer input by resource-poor farmers in the area 

are urgently needed. Nitrogen input through biological N2 

fixation (BNF) by grain legumes can help to maintain soil N 

reserves as well as substitute for N fertilizer requirement for 

large crop yields. Different growth habit and maturity period 

soybean varieties have different nitrogen fixation ability. 

Since late maturing soybean varieties were able to fix more 

N2 than early and medium varieties, greater N contribution to 

any cropping system is expected through their roots, litter 

and harvest residues. Ogoke et al. (2003) reported that a 

positive N balance by soybean crop was reported due to the 

effect of increased crop duration and N application. Late 

maturing soybean varieties are, therefore, able to give higher 

N benefit compared to early and medium varieties for the 

improvement of the cropping systems. The objective of this 

experiment was to identify the appropriate combination of 

Soybean varieties and nitrogen fertilizer rates on yield, yield 

components and productivity of Soybean and Maize under 

intercropping at Mechara. 

2. Material and Methods 

An on station experiment was conducted for in the 2012/13 

cropping season at Mechara Agricultural Research Center 

(MeARC) west Hararghe Zone, eastern Ethiopia. Three 

varieties of soybean namely; Awasa-95, Cocker-240 and 

Crowford and maize variety Melkesa-2 were used for the 

study. Awassa-95 is relatively early to intermediate maturing 

variety requiring around 120 days reaching physiological 

maturity depending on the temperature, altitude and moisture 

availability of the growing locations. It is suitable for 

production in intermediate rainfall areas. The areas receiving 

500 mm rainfall in growing period is conducive for its 

production. Crowford is early maturing variety, determinate 

growth habit and takes 90-120 days to reach physiological 

maturity. It grows on soils free from excessive rain fall and at 

altitude ranges from 1300-1700 m. Cocker-240 is a medium 

maturity class and indeterminate growth habit with a 

physiological maturity of 121-150 days. It best grows with 

altitude ranges 1300-1700 m and temperature 23-25°C 

(Mandafro et al., 2009).The maize variety Melkasa-2 used in 

this experiment is an open pollinated variety recommended for 

moisture stress areas that receive annual rainfall of 600-1000 

mm. It is early maturing variety that reaches physiological 

maturity in 130 days after emergence. It was released in 2004 

by Melkasa Agricultural Research Center (MoA, 2011). 

The three N levels (32 kg N/ha, 64 kg N/ha and 96 kg 

N/ha) used in maize/soybean intercropping were from DAP 

and urea. The sole maize received 46kg N/ha from urea and 

18 kg N/ha from DAP. Sole soybean varieties received 18kg 

N/ha and 46 kg P2O5/ha from 100 kg DAP ha
-1

.The rate used 

for the sole crops was as recommended for production of 

each crop. 

The intercrop of maize and soybean were in 100% of the 

sole maize population and 53.3% of soybean population was 

intercropped as additive series between the two maize rows 

at the same time. Two seeds per hill of both maize and 

soybean were planted to ensure germination and good stand 

of the crops and were thinned to one plant per hill after 

emergence. The plot size for intercropping was 11.25m
2
 (3.75 

m width and 3m length). The plot size for sole maize was the 

same as the intercropped with the row spacing of 0.75 m and 

0.25 m. Four rows of soybean were planted in maize rows in 

between plant spacing of 0.05 m. The plot size for sole 

soybean was 11.25 m
2
 (3.75 m width and 3 m length) 

containing nine rows, 0.4m and 0.05m row spacing and 

spacing between plants, respectively. The yield data for 

experiment were collected from the net plot area of 4.5m
2
 

(2.25 m x 2 m) both for sole and intercropped. The design of 

the experiment was randomized complete block design in 

factorial arrangement in three replications.  

 

Figure 1. Weather condition of experimental area during 2012 Source: 

MeARC weather station, 2012. 

2.1. Soil Condition of Experimental Area 

Analysis of soil before planting was done for some 

physical and chemical properties of soil at Ziway Soil 

Laboratory of Oromia Agricultural Research Institute (Table 

1). The analysis indicated that the soil had low levels of total 

nitrogen (0.172%) and medium organic matter (2.62%), 

0

20

40

60

80

100

120

140

160

180

200

Ja
nu

ary

Feb
ru

ar
y

M
ar

ch
A
pr

il
M

ay
Ju

ne
Ju

ly

A
ug

us
t

S
ep

te
m

be
r 

O
ct
obe

r

N
ove

m
be

r

D
ece

m
be

r

Rainfall(mm)

Maximum tem  

Minimum tem

Average tem

RH (%)



 Agriculture, Forestry and Fisheries 2016; 5(1): 1-7 3 

 

medium level of available phosphorus (21.3ppm) and high 

CEC (30.32) as per the criteria developed by Murphy (1968) 

for Ethiopian soils and Landon (1984) for tropical soils. The 

pH of the soil was 5.82 showing moderately acidic nature of 

the soil (Tekalign, 1991). The textural class of the 

experimental site was silty clay soil. 

Table 1. Selected physico-chemical properties of experimental soil. 

Soil characteristic Values 

pH (1:2.5 H2O) 5.82 

Organic matter (%) 2.62 

Total nitrogen (%) 0.172 

Available phosphorus (ppm) 21.3 

Cation exchange capacity (meq/100g) 30.32 

Table 2. Total nitrogen of the experimental plot after harvest in response to 

the treatments. 

Treatments Total Nitrogen (%) 

Maize +Awasa-95+ 32 kg N/ha 0.073 

Maize +Awasa-95+ 64 kg N/ha 0.099 

Maize +Awasa-95 + 96 kg N/ha 0.114 

Maize +Crowford + 32 kg N/ha 0.071 

Maize +Crowford + 64 kg N/ha 0.086 

Maize +Crowford + 96 kg N/ha 0.099 

Maize +Cocker-240 + 32kg N/ha 0.099 

Maize +Cocker-240 + 64kg N/ha 0.097 

Maize +Cocker-240 + 96kg N/ha 0.085 

Sole maize 0.064 

Sole cocker 0.099 

Sole Crowford 0.085 

Sole Awasa-95 0.099 

Before planting 0.172 

2.2. Post Harvest Soil Analysis 

The soil analysis for the samples collected before planting 

and after harvesting revealed that there was variation in total 

nitrogen due to variation in cropping practice (Table 2). The 

soil analysis after harvesting showed that intercropping of 

maize and soybean resulted in increased total soil nitrogen 

than sole maize planting. However, all cropping systems 

reduced total nitrogen compared to total nitrogen of the site 

before planting (Table 2). The reason for the reduction of 

total nitrogen could be due to maize and soybean depleted 

soil nutrients extensively and most of the soil nitrogen was 

removed through grains and other plant parts of both crops. 

Other possible losses could be through denitrification, 

leaching, volatilization and/or their combination. Low soil 

pH and drought might have affected nodule development and 

efficiency that ultimately affected the amount of atmospheric 

nitrogen fixed by soybean. 

2.3. Data Collected and Analysis 

Data on maize yield components such as number of ears 

per plant, ear length, thousand kernel weight, grain yield and 

soybean number of pods per plant,100 seed weight (g), grain 

yield (kg ha
-1

) and harvest index (%) were collected. The 

collected data were analyzed using GenStat Release 13.3 

software (Genstat, 2010). Mean separation was carried out 

using Least Significant Difference (LSD) test at 5% 

probability level. 

3. Results and Discussion 

3.1. Maize Yield Components and Yield 

Analysis of variance showed that maize stand count at 

harvest was not significantly affected by main effect of 

soybean varieties, nitrogen rates and interaction of main 

effects. Stand count of maize was significantly (p<0.05) 

affected by cropping system (Table 3). The mean number of 

stand count of sole cropped maize was higher (21.67/plot) 

than intercropped maize 20.11/plot (Table 3). The lower 

stand count in intercropped maize may be due to competition 

for the same resource with soybean or due to shortage of 

moisture during early vegetative growth. Similar to this 

result, Biruk (2007) reported reduction in stand count of 

intercropped sorghum with common bean varieties. 

Table 3. Main effects of the intercropped soybean varieties and nitrogen rates on yield components of maize in maize and soybean intercropping. 

Treatments 
No. of stand 

count/plot at harvest 
No. of ears per plant Ear length(cm) No. of kernels per ear 

1000 kernels 

weight (g) 

Harvest 

index (%) 

Soybean varieties       

Awasa-95 20.22 1.044 11.80 396.6 219.1 33.9 

Cocker-240 19.78 1.067 12.71 378.2 229.9 37.6 

Crowford 20.33 1.133 12.64 398.1 220.8 34.3 

LSD (5%) NS NS NS NS NS NS 

Nitrogen rates (kgha-1)       

32 19.44 1.07 12.24 386.4 226.3 33.8 

64 20.67 1.06 12.60 396.0 220.4 37.2 

96 20.33 1.12 12.31 390.4 223.8 34.7 

LSD (5%) NS NS NS NS NS NS 

CV (%) 6.7 11.1 13.8 11.8 8.6 15.4 

Cropping system       

Intercropping 20.11b 1.08b 12.39b 391.0 223.3b 35.3 

Sole cropping 21.67a 1.26a 14.87a 428.0 294.0a 31.7 

LSD (5%) 1.48 0.15 2.19 NS 51.97 NS 

CV (%) 5.8 10.8 13.9 10.9 19.1 16.7 

Means followed by the same letter(s) in the column are not significantly different at 5% level of significance 

NS=not significant 



4 Wondimu Bekele et al.:  Effect of Soybean Varieties and Nitrogen Fertilizer Rates on Yield, Yield Components and Productivity of  

Associated Crops Under Maize/Soybean Intercropping at Mechara, Eastern Ethiopia 

 

Number of ears per plant, ear length and number of kernels 

per ear were not significantly affected by main effect of 

soybean varieties; nitrogen rates and interaction of main 

effects. However, cropping system had significant effect on 

number of ears per plant and ear length (Table 3). Sole 

cropped maize produced significantly more number of ears 

per plant (1.26) than intercropped 1.08 (Table 3). Similarly, 

significantly longer ear (14.89cm) was recorded due to sole 

cropping while shorter ear length (12.39cm) scored due to 

intercropped maize (Table 3). The reduction in number of 

ears per plant and ear length in intercropped maize might be 

due to the reduction in the ear leaf photosynthesis due to 

competition with soybean that lowers the number of ears per 

plant. Similar to this result, Wogayehu (2005) and Walelign 

(2008) reported lower number of ears per plant, ear length 

and number of kernels per ear of maize from intercropped 

maize with haricot bean varieties. 

Analysis of variance showed that 1000 kernel weight, 

grain yield and harvest index were not significantly affected 

by main effect of soybean varieties and nitrogen rates, while 

grain yield was significantly influenced by interaction of 

main effects (Table 3 and figure 2). The highest grain yield 

(2196 kg ha
-1

) was obtained from combination of maize 

intercropped with soybean variety Crowford and 32kg N ha
-1 

and the lowest maize grain yield (1352 kg ha
-1

) was obtained 

from maize intercropped with soybean variety Awasa-95 at 

96 kg N ha
-1

. Higher grain yield of maize with soybean 

variety Crowford might be due to good nitrogen fixing 

abilities related to the higher number of nodules per plant as 

compared to other varieties, and early maturity of soybean 

variety Crowford. This might be because intercropping with 

early maturing legume could lead to increased productivity of 

the cereal (Rao, 1980). 

 

Figure 2. Interaction effect of the intercropped soybean varieties and 

nitrogen rate on grain yield (kg ha-1) of maize in maize and soybean 

intercropping. 

Grain yield of maize was significantly reduced by 31.7% 

due to intercropping. Similarly, Wandahwa et al. (2006) 

found that intercropping maize and soybean reduced the yield 

of maize probably because of competition for resources. 

Even though the difference was not significant, higher 

harvest index (35.3%) was recorded from intercropped than 

sole cropped maize (31.7%) (Table 3). The higher harvest 

index from intercropped maize could be due to increasing in 

nitrogen rates in intercropping increased biomass of maize. 

Similar result was reported by Selamawit (2007) that higher 

harvest index was from intercropped maize with potato than 

sole cropped maize.  

In this study a severe water stress during early growing 

period in June (43.3mm) and August (97.7mm) might have 

contributed for lower yield and yield components of maize. 

3.2. Soybean Yield Components and Yield 

The analysis of variance showed that number of pod per 

plant, 100 seed weight and harvest index were significantly 

(P<0.05) affected by soybean varieties. The highest number 

of pods per plant (32.22) was obtained from soybean variety 

Awasa-95 intercropped with maize while the lowest number 

of pod per plant (26.0) was obtained from variety Crowford 

(Table 4). Similar to this result, Thole (2007) reported that 

number of pods per plant of soybean intercropped with maize 

was significantly reduced by soybean varieties. Number of 

seeds per pod was not significantly affected by main effect of 

soybean varieties, nitrogen rates and their interaction and 

cropping system (Table 4). The number of 100 seed weight 

was significantly affected by main effect of varieties. The 

highest 100 seed weight (17.31g) was obtained from soybean 

variety Crowford intercropped with maize while significantly 

the lowest 100 seed weight (14.16g) was obtained from 

soybean variety Awasa-95 (Table 4). The highest 100 seed 

weight in variety Crowford could be due its larger seed size. 

Cropping system significantly (P<0.05) affected 100 seed 

weight and grain yield. Higher 100 seed weight (15.95 g) was 

recorded from intercropping (Table 4). This could be the fact 

that the lower intra species competition between soybean as 

plant density was lower in intercropping than sole cropped 

soybean and higher seed weight was recorded from lower 

plant density (Turk et al., 2003). Similar to this result, 

Wogayehu (2005) in maize/haricot bean, Biruk (2007), in 

sorghum/haricot bean and Egbe et al. (2010) from 

sorghum/soybean intercropping study reported higher 100 

seed weight of legume components in intercropping than in 

sole crop. 

Grain yield per hectare of soybean was significantly 

affected by main effect of soybean varieties and nitrogen 

rates (Table 4). Yield obtained from plot treated with 96 kg N 

ha
-1

 (842 kg ha
-1

) was significantly higher than that of 32 kg 

N ha
-1

 (586 kg ha
-1

). In this result, the yield of soybean was 

enhanced by increased level of nitrogen rates. The response 

of soybean to increase in grain yield might be the soil was 

deficit for nitrogen required by crop. In agreement with this 

result, Wandahwa et al. (2006) reported that the yield of 

soybean was increased due to increased nitrogen fertilizer in 

intercropped maize and soybean. 

Cropping system highly significantly (P<0.01) affected the 

yield of soybean. Sole cropping gave significantly higher grain 

yield (1754 kg ha
-1

) than intercropping 703 kg ha
-1

 (Table 4). 
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Lower grain yield of the intercropped soybean might be due 

to the competition effect exerted by maize component for 

limited growth factors in intercropping and lower stand count 

under intercropping. Pal et al. (2001) and Muoneke et al. 

(2007) reported similar yield reductions in soybean 

intercropped with maize and sorghum and associated the 

yield depression to interspecific competition and the 

depressive effect of the cereals. 

Here in additive intercropping of maize and soybean, the 

intercropped soybean grain yield per hectare was reduced by 

40% as compared sole cropped (Table 4). Comparably, 

Huxley and Maingu (1978), in cereals and legumes 

intercropping system, reported that the grain yield of the 

legume component declined, on average, by about 52% of 

the sole crop yield, whereas the cereal yield was reduced by 

only 11%. 

Thus, the general observation in this study showed that 

yields of soybean component were significantly depressed by 

maize component in intercropping. This is most likely due to 

competition for soil nutrient and the reduction in transmitted 

photosynthetically active radiation to the soybean as a result 

of shading. 

The harvest index of soybean was highly significantly 

(P<0.01) affected by soybean varieties. The highest harvest 

index (47%) was from soybean variety Crowford and the 

lowest harvest index was from Awasa-95 (32.7%) which was 

significantly not different from variety Cocker-240 (36.7%) 

(Table 4). The highest harvest index recorded for variety 

Crowford intercropped with maize might be due to the high 

grain yield to biomass obtained by the variety as a result of 

high partitioning of dry matter to the grain. Udealor (2002) 

and Ano (2005) reported that the differences in harvest index 

might be due to the inherent varietal characteristics, 

environmental factors and other cultural practices. 

Table 4. Effect of intercropped soybean varieties and nitrogen rates on yield components and yield of soybean in maize and soybean intercropping. 

Treatments No. of pods per plant No. of seeds per pod 100 seed weight (g) Grain yield (kgha-1) Harvest index (%) 

Soybean varieties      

Awasa -95 32.22a 2.49 14.16c 679 32.7b 

Cocker-240 28.56abc 2.53 16.07ab 755 36.7b 

Crowford 26.0c 2.35 17.31a 676 47.0a 

LSD (0.05) 4.67 NS 1.25 NS 8.86 

Nitrogen rates (kgha-1)      

32 26.33 2.39 15.73 586b 36.1 

64 29.67 2.40 15.87 681ab 39.0 

96 30.78 2.59 16.23 842a 41.4 

LSD (0.05) NS NS NS 212.5 NS 

CV (%) 16.2 10.2 7.9 30.2 22.8 

Cropping system      

Intercropping 28.9 2.46 15.95a 703b 38.8 

Sole cropping 31.8 2.54 14.52b 1754a 33.7 

LSD(0.05) NS NS 1.21 169.4 NS 

CV (%) 19.9 10 9.9 22.4 26.9 

Means followed by the same letter(s) within column are not significantly different at 5% level of significance  

NS=Not significant 

Table 5. Effect of intercropped soybean varieties and nitrogen rates land equivalent ratio (LER) and gross monetary values (GMV) of maize and soybean 

intercropping. 

Treatments LER MV 

Soybean varieties Maize Soybean Total Maize(Birr/Ha) Soybean(Birr/ha) GMV(Birr/ha) 

Awasa-95 0.70 0.39 1.09 8906 4685 13591 

Cocker-240 0.69 0.40 1.08 9213 5208 14421 

Crowford 0.69 0.41 1.1 9318 4662 13980 

LSD (0.05) NS NS NS NS NS NS 

Nitrogen rates (kgha-1)       

32 0.76 0.34 1.1 10210 4046 14256 

64 0.65 0.39 1.04 8694 4697 13391 

96 0.68 0.48 1.16 8533 5811 14344 

LSD (0.05) NS NS NS NS NS NS 

CV (%) 17.8 20.7 16.3 19.9 38.4 14.7 

Cropping system       

Intercropping 0.69b 0.40b 1.09a 9146b 4850.7b 13996.7 

Sole cropping 1.0a 1.0a 1.0a 13387a 12102.6a - 

LSD (5%) 0.17 0.089 NS 2878 1169 - 

CV (%) 18.5 20.7 16.0 24 22.4 - 

Means followed by the same letter(s) within column are not significantly different at 5% level of significance 
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3.3. Total Land Productivity and Gross Monetary 

Evaluation 

Analysis of variance showed that partial LER of maize and 

soybean and total LER were not significantly (P<0.05) 

affected by the main effects of soybean varieties, N rates and 

their interaction. The highest total LER due to main effect of 

variety was obtained from soybean variety Crowford 

intercropped with maize (1.10) while the lowest value was 

obtained from Cocker (1.08). With respect to the main effect 

of N, the highest LER (1.16) was obtained due to application 

of 96 kg N ha
-1

 and the lowest LER (1.04) was obtained due 

to 64 kg N ha
-1

 (Table 5). 

Productivity was improved in almost all intercrops as 

depicted by LER values greater than one (Table 5). The total 

land productivity ranged from 108% in Cocker-240 and 

maize to 110% Crowford and maize intercrop as compared to 

sole crops. This indicated that intercropping of maize and 

soybean was advantageous than sole planting of either maize 

or soybean. The result also indicated that the intercrops are 

more advantageous in efficiently utilizing land than the sole 

cropping of either maize or soybean and it would require 

10% more land to get the same yield obtained from the 

intercropping system. This intercropping system resulted in 

the highest cumulative total yields than either of maize or 

soybean. 

The LERs, greater than one in this experiment might have 

resulted from morphological differences of these two species 

and creating various niches for resources such as sun light, 

nutrients and moisture. The higher LERs in intercropping 

than mono-cropping were reported by Adeniyan and Ayola 

(2006), Bingcheng et al. (2008) and Javanmard et al. (2009). 

Table 6. Gross monetary value (Birr ha-1) of maize and soybean under 

intercropping as influenced by interaction of soybean varieties and nitrogen 

rates. 

Nitrogen rates (kg ha-1) 

Soybean varieties 32 64 96 

Awasa -95 15304ab 12922b-g 12548b-h 

Cocker-240 12362b-i 13584b-e 17315a 

Crowford 15103abc 13667bcd 13168b-f 

Intercropped mean   13997a 

Sole soybean   9146b 

Sole maize   13387a 

 Soybean varieties x N rates Cropping system 

LSD (0.05) 3565.3  1877 

CV (%) 14.7  19.8 

Means followed by the same letter(s) within column and row are not 

significantly different at 5% level of significance 

Unlike main effects of soybean varieties and N rates, the 

analysis of variance showed that the interaction significantly 

(P<0.05) affected the GMV in the intercropping system. The 

highest GMV (17,315 ETB ha
-1

) and the lowest (12,362 ETB 

ha
-1

) were obtained from soybean variety Cocker-240 

intercropped with maize at 96 kg N ha
-1

 and 32 kg N ha
-1 

respectively (Table 6). This finding was in agreement with 

the previous studies on maize-soybean intercropping by Raji 

(2007), Thole (2007) and Gani (2012) who obtained higher 

monetary returns from intercropping maize and soybean as 

compared to sole maize. 

4. Conclusion 

Due to increasing population, decreasing land units and 

soil fertility, integrating legumes in to the cereal production 

system is a viable option in western Hararghe for food 

security. The statistical analysis revealed that maize yield 

components and yield were not significantly affected by main 

effects of varieties and nitrogen except grain yield which was 

affected by interaction of main effects. The highest maize 

grain yield (2196kg ha
-1

) was for soybean variety Crowford 

at 32 kg N ha
-1

 and the lowest yield (1352 kg ha
-1

) was 

recorded from maize intercropped with soybean variety 

Awasa-95 at 96 kg N ha
-1

.The main effect of soybean variety 

significantly affected yield components of soybean such as 

number of pod per plant, 100 seed weight and harvest index 

while N and their interaction had no significant effect on 

yield and yield components of soybean except grain yield 

which was significantly influenced by main effect of 

nitrogen. The highest LER due to main effect of soybean 

varieties (1.10) was recorded from soybean variety Crowford 

intercropped with maize while the highest LER (1.16) due to 

main effect of nitrogen rates was recorded from the highest 

rate of nitrogen (96 kg N ha
-1

) and the highest GMV (17315 

Birr ha
-1

) was obtained from Cocker-240 and 96 kg N ha
-1 

while the lowest GMV (12362 Birr ha
-1

) was from Cocker-

240 and 32 kg N ha
-1

. Awasa-95at lowest rate of nitrogen (32 

kg N ha-
1
) which was not significantly different from 

Cocker-240 at highest rate of nitrogen (96 kg N ha
-1

) could 

be better in intercropping system to maximize yield of both 

crops as well as total productivity. 
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