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ABSTRACT 
Field trials were conducted on the research farm of the Institute for Agricultural Research Samaru (11

0
 11’N,7

0
 

38’E and 686m above sea level) in the Northern Guinea Savanna ecological zone of Nigeria to study the 

performance of soybean (Glycine max L.) and rice (Oryza sativa L.) mixtures as influenced by NPK 15:15:15 

fertilizer rates (0:0:0) kg ha
-1

, 40:40:40 kg ha
-1

80:80:80kg ha
-1

 and 120:120:20 kg ha
-1

) and row arrangement 

(1:1, 2:1 and 2:1 of soybean: rice) during 2005 and 2006 cropping seasons. The treatments were laid out in 

randomized complete block design replicated three times. The rice crop, in both 2005 and 2006, produced 

significantly number of grain/panicle, grain weight per panicle, 1000 grain weight and grain yield kg ha
-1

 at 

80:80:80 and 120:120:120 kg ha
-1

 than the other rates used. The rice crop responded significantly to 1:2 row 

arrangements which produced high number of 1000 grain weight, number of spikelet per panicle, and grain 

yield. The land equivalent ratio (LER) for the two years showed so that 1:2 row arrangement (soybean : rice) 

has the highest yield of 4739 and 1716 kg ha
-1

  for soybean and rice respectively over 1:1 and the sole crops   

The study showed that planting soybean and rice in 1:2 row arrangement and 80:80:80 kg ha
-1

NPK fertilizer rate 

is best for optimum yield. 

__________________________________________________________________________________________ 
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INTRODUCTION 

Rice, Oryza sativa (L.) is one of the oldest cultivated 

human food crops belonging to the family 

Graminaezea.  Rice is the third most widely grown 

cereal in the world after wheat and maize (FAO, 

2014).  It is the single most important staple food for 

about half of the world population.  A substantial area 

of rice production in the world lies in the tropical 

areas with the highest concentration in Asia, statistics 

showed that 423 million tonnes of rice was produced 

in 2013 worldwide (FAO, 2014). Inter- cropping can 

be described as the growing of two or more crops on 

the same piece of land during a growing period 

(Willey, 1979).  It is a common feature of production 

in Nigeria (Muoneke et al., 2006).The system has 

been shown not only to be more efficient than sole 

cropping, but also to improve the overall ecology 

(Adelana, 2002).The main objective of intercropping 

has been to maximize use of resources such as space, 

light and nutrients (Li et al., 2003), as well as to 

improve crop quality and quantity (Mpairwe et al., 

2002). Other advantages include water quality control 

through minimal use of inorganic nitrogen that 

pollutes the environment (Crew and People, 2004). 

The traditional farmers have adopted mixed cropping 

for various reasons which include increased monetary 

returns, insurance against crop failure and reduction 

of pests and diseases due to biological diversity within 

the system, among others (Adelana, 2002).  For these 

reasons, intercropping systems are very attractive not 

only to small farmers but also to managers of rural 

development projects in sub-Saharan Africa 

(Waddington and Karigwindi 2001).  It is a well 

known fact that under the indigenous mixed cropping 

practices, not much fertilizer is applied to the crop 

especially to the legume in the mixture. Legume 

crops, such as soybean have been found to be more 

suitable to combine with cereals in Nigeria. Grain 

yield of maize was recorded to be higher when inter -

cropped with soybean than sole crops (Raji, 2007). 

Better use of soil resources by inter-crops was also 

advanced as another reason for better water use 

efficiency (WUE) whereby interference of root 

systems of the component crops is minimized by 

exploiting different soil layers (Siwana., 2002). 

Rice requires a large amount of nitrogen at the early 

and mid-tillering stages to maximize the number of 

panicles. (Balasubramniyan, 1984) observed an 

increase in plant height, number of panicles per hill 

and grain yield at 120 kg N ha
-1

 when urea (46%N) 

was applied 50% at sowing, 25% at tillering and last 

25% at panicles initiation.  ( Jaggi et al., 1985) 

reported a highest yield of 4.2 tonnes/ha with 80 kg N 

ha
-1

.  According to (Wada et al., 1986), the number of 

grains per panicle was found to be directly 

proportionate to the nitrogen content of the plant 

during the period in which spikelet number was 

mostly formed. Phosphorus is second to nitrogen 

based on the amount required by majority of crop 

plants.  Phosphorus has been shown to stimulate root 
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development and tillering; to hasten maturity and to 

give a higher feeding value to the rice plant (Toufiq, 

2004). Potassium is less generally required on paddy 

soil, probably because such soils are usually of a 

heavy nature and contain adequate quantities of this 

element. (Toufiq, 2004) found that potassium did not 

affect yields. However, potassium enables water to be 

saved up in the tissues; confers some resistance to 

lodging and increase resistance to diseases. Inorganic 

fertilizer is one of the key factors in increasing rice 

productivity.  

The application of 150:75:50 kg ha
-1  

NPK recorded 

the higher grain yield of hybrid rice up to 135% more 

than the no application (Krishnakumar, 2005). 

Application of 80:30:30 and 60:30:30 kg ha
-1

 NPK 

has been recommended for irrigated low land and 

upland rice respectively (WARDA, 1995). The LER 

may be defined as the relative land required as sole 

crop to produce the same yield as intercrop. Several 

studies of the intercropping of soybean with cereal 

crops showed that LER value that is greater than one. 

(Willey 1979) reported LER value of 1.55 in an 

intercropping system involving soybean/maize. Other 

researchers (Agbaje et al., 2002) had also confirmed 

higher land productivity in maize/soybean 

intercropping. (Raji, 2007) reported LER value of 

1.70 in a maize and soybean intercrops. These finding 

is in accordance with that of (Kuchinda et al., 2000). 

Therefore, the study was conducted to achieve the 

following objectives: ascertain the effect of different 

rates of NPK fertilizers on the growth, yield and yield 

components of soybeans and rice intercrop and 

determine the best planting arrangement for soybean 

rice mixture for optimum yield. 

 

MATERIALS AND METHODS 

Field trials were conducted in the wet seasons of 2005 

and 2006 at the Institute for Agricultural Research 

Farm (IAR), Ahmadu Bello University, Samaru, 

Zaria, Nigeria (11
0
 11`N; 07

0
 38`E altitude 686m) to 

determine the performance of the three major fertilizer 

nutrients NPK (15:15:15) and row arrangements on 

the growth and yields of soybean and rice in a 

soybean/rice mixture. The treatments consisted of four 

rates of fertilizer (0,40,80 and 120 kg ha
-1

) and three 

alternate row arrangements(1:1. 2:1 and 1:2) of 

soybean and rice, laid out in a Complete Randomized 

Block Design (CRBD).  The varieties used were: 

TGX.1448.2E, it is medium maturing, resistant to 

shattering and lodging. It has good nodulation and 

high yielding while NERICA 2, It has maturity range 

of 90-95, resistance to leaf blast disease, has good 

tillering, compact panicle and high yielding.    

Soybean was sown 5cm apart and 30cm between the 

rows, while rice was drilled 30cm between the  

 

rows.  The rice seeds were dressed before sowing with 

(Apron plus) at the rate of 3 kg seed per sachet of the 

chemical. The four rates of NPK fertilizer were side 

banded 7cm away from the plant at two weeks after 

sowing of soybean and the second doze was applied 

six weeks after sowing. Weeds were controlled by 

application of pre-planting and post emergence of 

glyphosate and pendimenthalin respectively at four 

liters per hectare each of the herbicide. At harvest, 

number of grain per panicle, number of spikelet per 

panicle 1000-grain weight and the grain yield of plots 

were recorded for rice component. The productivity of 

the intercropping system in term of the land 

equivalent ratio (LER) was used to assess the yield 

advantage or otherwise of the soybean/rice cropping 

system over the sole crops. The data were subjected to 

analysis of variance and significant difference among 

the means were compared using the Duncan Multiple 

Range Test (Duncan, 1955). 

 

RESULTS 

The effect of NPK fertilizer was observed to 

significantly affect number of grain per panicle.  In 

both 2005 and 2006, the application of 120 kg ha
-1

 

fertilizer rate produced significantly higher number of 

grain per panicle than other fertilizer levels (Table 1). 

The combined grain per panicle for the two seasons 

showed that application of 120:120:120 kg ha-
1
 

produced the highest number of grain per panicle and 

the control 0:0:0 kg ha
-1

 produced the lowest of all the 

treatment used. The row arrangements had significant 

effect on the number of grains per panicle. The 2:1 

row arrangements produced statistically higher 

number of grain per panicle than 1:1 and 1:2 row 

arrangements in 2005. The value for 2006 and the 

combined years showed that the 1:1 and 1:2 row 

arrangements produced statistically higher number of 

grain per panicle. There was no significant interaction 

between fertilizer levels and row arrangements on the 

number of grains per panicle of rice in both 2005 and 

2006 season and the combined. Significant differences 

due to the application of different fertilizer rates were 

observed for 1000-grain weight of rice in 2005 only 

(Table1). Fertilizer applied at 120 kg ha
-1

 produced 

significantly highest 1000-grain in 2005. Row 

arrangement was found to significant influence 1000 

grain weight in 2006 season and the combined 

analysis only.  In 2006, the 1:2 row arrangement 

produced statistically higher value of 1000-grain 

weight   than  2:1. There was no significant difference 

between the 1000 grain weight observed in the 1:1 

and 2:1 row arrangements. The interaction between 

fertilizer rates and row arrangements on the 1000-

grain weight in both years and the combined analysis 

was not significant. 

The effect of fertilizer rates on the number of spikelet 

per panicle varied significantly in 2005 (Table 2).  In 

2005 and 2006 different fertilizer rates did not have 

any significant effect on the number of spikelet per 

panicle, although120 kg ha
-1

 treatment produced  the 



Dutse Journal of Agriculture and Food Security                                                                      Danmaigoro et al. 

Volume 1 Number 1 December, 2014 pp 59 - 65 

 

61 
 

highest number of spikelet number per panicle but the 

combined years was significant. Row arrangements 

did not have significant effect on the number of 

spikelet per panicle throughout the period and 

combined. The fertilizer levels significantly affected 

grains yield (Table 2).  In 2005, 2006 and combined 

years, an increase in fertilizer rates from 0 to 40 and 

to 80 kg ha
-1

  did not result in any significant increase 

in yield. Row arrangement significantly affected the 

grain yield. I.2 row arrangement produced statistically 

higher grain yield than 1:1 and 1:2 row arrangements 

in both years and combined however , 1:1 row 

arrangement had the higher grain yield than 2:1. There 

was a significant interaction between NPK fertilizer 

rates and 1:2 row arrangement produced on grain 

yield in 2005 and combine (Table 4). Generally, for 

2005 and combine years, the grain yield  was greater 

for plants grown at 1:2 row arrangement and supply 

with higher NPK rate and lowest for plants grown at 

2:1 with no NPK application. 

 

DISCUSSIONS 

Positive response of rice to the application of NPK 

fertilizer was observed. Number of grain per panicle, 

number of spikelet per panicle.1000 grain and grain 

yield of rice were positively affected by increase in 

fertilizer rate. Wada et al., 1986 identifies these plant 

parameters to be the most important affected by N and 

P. This  confirm the finding of Nossa and Virgaral 

1980 that the significant increase in grain yield of 

three upland varieties of rice was due to the increase 

of these characters with NPK Similarly, rice 

component of the mixture responded significantly 

with row arrangement. The rice yield characters such 

as 1000grain weight, number of grain per panicle and 

grain yield were significantly increased with 1:2 row 

arrangement which had a high population of rice 

indicate that the rice crop and soybean do not 

complement each other because the soybean crop 

which is more vigorous in growth and aggressive and 

might have over shadowed the shorter stature crop.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The lower grain yield of rice in all the arrangement 

indicates that the soybean might have assessed rice 

yield. The calculated land equivalent ratio (LER)  

revealed yield advantages in various mixtures over the 

mono-cropped system in all the seasons.  In both 

seasons in all arrangements of soybean/rice, the LER 

values were greater than 1, indicating that it is better 

to grow soybean and rice in mixture than as sole.  The 

2:1 stand in this study gave the highest yield 

advantage. In conclusion the study showed that 

planting soybean and rice in 1:2 row arrangement and 

80:80:80 kg ha
-1

NPK fertilizer rate is best for 

optimum yield. 
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Table 1: The effect of different fertilizer levels and row arrangement on yield and yield  components of rice grown in mixture with soybean at Samaru in 2005 

and 2006. 

                                                                                                                                                             

    Number of grain per panicle                                                  

i 

Number of spikelet per panicle                                                          

i 

 

Treatment    Rate 

              

2005
 

 

2006 

        

combined 

 

 

          

2005 

 

2006 

     

combined 

 

 

    NPK15:15:15 (R)          

    0:0:0                                 96.0b
 

84.0ab 90.0  9.0b 19.0 20.0b  

   40:40:40                              118ab 72.0b 95.0  20.0bc 19.0 19.0b  

   80:80:80  115b 76.0ab 104  21.0ab 20.0 21.0a  

   120:120:120  132a 104a 109  22.0a 21.0 21.0a  

    SE±  10.0 9.0 10.0  0.5 0.70 0.60  

Row arrangement (A) S:R          

    1:1                         109 81.0 98  20.0b 18.0b 19.0b  

    2:1  116 85.0 100  21.0ab 20.0ab 20.0b  

    1:2  111 85.0 100  22.0a 21.0a 21.0a  

   SE±  9.0 8.0 9.0  0.40 0.60 0.50  

Interaction          

     R × A  NS NS   NS       NS NS NS  

 Means followed by the same letter within a column of each treatment group  are not significantly different at P  using DMRT. 

NS = No significant, S:R =Soybean : Rice. 
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Table 2: The effect of different fertilizer levels and row arrangement on yield and yield  components of rice grown in mixture with soybean at Samaru in 2005 

and 2006. 

                                                                                                                                                            

          1000grain weight (g)                                                              Gran yield (kg/ha)                                                          

i  

 

Treatment    Rate 

                 

2005
 

 

2006 

        

combined 

 

 

          

2005 

 

2006 

     

combined 

 

 

    NPK15:15:15 (R)          

    0:0:0                                 19.0b
 

23.0 24.0  709c 715c 711c  

   40:40:40                              21.0b 23.0 23.0  1463b 1538b 1500b  

   80:80:80  23.0ab 26.0 23.0  1802a 2226a 2014a  

   120:120:120  24.5a 20.5 20.0  1907a 2338a 2121a  

    SE±  1.50 2.00 1.75  46.0 51.70 48.0  

Row arrangement (A) S:R          

    1:1                         21.0 22.0ab 22.0b  1238b 1466b 1352b  

    2:1  22.0 20.0b 21.0b  1264b 1192c 1228c  

    1:2  23.0 26.0a 25.0a  1581a 1850a 1716a  

   SE±  1.30 1.70 1.50   39.0 44 41  

Interaction          

     R × A  NS NS   NS       * NS **  

 Mean followed by the same letter within a column of each treatment group  are not significantly different at P  using DMRT. 

NS: No significant. (S:R) Soybean : Rice 

 

 

Table 3:   The land equivalent ratio of soybean and rice grain yield  (kg/ha) grown in mixture at Samaru. 

 

Treatment  

Soya Bean  

Yield  

(kg/ha)  

 

Rice Yield 

(kg /ha) 

2005 

Partial LER          Partial LER 

Soybean              Rice  

 

Soya Bean  

Yield (kg/ha) 

 

Rice Yield 

kg/ha 

2006 

 

Soybean          Rice 

1:1 

2:1 

1:2 

Sole Yield 

4162 

2997 

4983 

2691 

1238 

1264 

1581 

1290 

1.55                      0.96 

1.11                      0.97 

1.87                      1.27 

1                            1 

3664 

2562 

4493 

2544 

1466 

1192 

1850 

1306 

1.44                  1.12 

1.00                  0.90 

1.77                  1.40 

1                       1 
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Table 4: Interaction between NPK fertilizer and row arrangement on grain yield of rice     in 2005 and 

combined 

                                                    2005                          Interaction                 Fertilizer                     Rate(Kg/ha) 

Row Arrangement 0:0:0 40:40:40 80:80:80 120:20:20 

1:1 647k 1394g 1687c 1221i 

2:1 831j 1424f 2250a 1818b 

1:2 648k 1572d 1468e 1366h 

            S:E                                                       81.0 

                                                  Combined                    Interaction                  Fertilizer                      Rate(Kg/ha) 

Row Arrangement 0:0:0 40:40:40 80:80:80 120:20:20 

1:1 741j 1913b 1540e 1671d 

2:1 750j 1279b 3663a 1710c 

1:2 751j 1422g 1475f 1218h 

               S:E                                                                 91.0 

Mean followed by the same letter within a column of each treatment group  are not significantly different at P 

 using DMRT 
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