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ABSTRACT 

Field trials were conducted at Teaching and Research farm, Usman Danfodiyo University, 
Sokoto during 2015 rainy season. The main objective of this research was to determine the effect 
of Agri-boom and Nitrogen fertilizers on growth characteristics of Amaranthus. The treatments 
consisted of Three Nitrogen levels O kgha-1, 50 kgha-1, and 100 kgha-1and  Agriboom at 0 litre ha-

1, 2 litreha-1 and 4 litreha-1, which are laid out in a Randomized Complete  Block Design (RCBD)  
replicated 3 times. The results obtained revealed that both Agriboom and Nitrogen had 
significant influence in all growth parameters of amaranthus assessed. Nitrogen at 100 kgha-1, 

recorded the highest values and was  statistically at par with application of 50 kgha-1,. Agriboom 
at 4 litreha-1, produced the highest values which also statistically at par with the application of 2 
litre ha-1, except for plant height. Significant effect of interaction between agriboom and Nitrogen 
was observed in all the parameters measured except for  leaf length and width. From the results 
obtained it may be concluded that Agriboom at the rate of 4 litre ha-1 in combination with 
Nitrogen at 100kgha-1, could be used for increased production of amaranthus in the study area. 
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INTRODUCTION 

Amaranthus is an important leaf vegetable which is widely grown all over the world. 
Amaranthus belongs to the family Amaranthaceae, the cultivated species are Amararantus 
caudatus, Amaranthus cruentus, amarnthus  dubius. Mathai (1978) reported that the grain types 
belongs to the following specie Amaranthus cruentus, amaranthus caudatus, and Amaranthus 
dubius. While the vegetable type belongs to the Amaranthus  tricolor, amaranthus blitum and 
amaranthus hypchondriacus. Many species probably originated in the Andeen region of south 
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America or Mexico and are now widely distributed throughout most tropical areas (Tindall 
1992). He also reported, that vegetable Amaranthus originated from the tropics with area of wide 
cultivation as india, Malaysia Indonesia, west Africa, central and south America.  

The leaves of most amaranthus species contain a high level of vitamin A, calcium and 
potassium. The seeds of amaranthus species are used as a food in some tropical areas and protein 
content up to 15% and can also be used as animal feed (Becker and Sauder 1984). In addition to 
their iron content, leafy vegetables contributes significantly amounts of beta-carotene and 
ascorbic acid (Vitamin C). Protein mineral particularly calcium and carbohydrate, Rice and 
Tindall (1992). The leaves and young shoot of both forms are used in soup and stews. They are 
used also as medicine and as ornamental, they are also used as raw-material for biscuit. Despite 
the role of Amaranths as one of the source of vitamin A, B, thiamine, niacine, riboflavin and 
some other dietary minerals such as calcium, iron, potassium, zinc, copper and manganese its 
production in Nigeria still remains low compared to other countries. However most of the 
amaranthus  produce in the Northern part of the country has short growth characteristic which 
contribute to the low supply to the consumers. Therefore in order to meet the consumers demand 
for the crop an intelligent fertilizer programme is needed. In view of the above, this research is 
undertaken with view ti finding the appropriate dose of agri-boom and nitrogen fertilizers for 
enhanced Amaranthus production in the study area. 

MATERIALS AND METHOD 

The experiment were conducted during 2015 rainy season at Usmanu Danfodiyo University 
Sokoto, Teaching and Research Farm Sokoto. Sokoto lies in the Sudan Savannah ecological zone 
of Nigeria, and climate of area is semi-arid which is characterized by erratic and scanty rainfall 
(Singh, 1993). The annual rainfall ranges between 550-799 mm per annum, while the minimum 
and maximum and maximum temperature are 150c and 400c respectively. The humidity ranges 
from 21 to 45% in the dry season and between 51 to 79% during the rainy season (SERC, 2013). 
The treatments consisted of three levels of Nitrogen fertilizer 0 kg/ha, 50 kg/ha and 100 kg/ha, 
and three levels Agriboom (Organic fertilizer) 0 litre/ha, 2 litre/ha and 4litre/ha. The treatments 
were laid out in a Randomized complete block design (RCBD) with 3 replications. There were 9 
plots in each block, measuring 2m by 1.5m (3m2). There was 1m in between the plot. Thus the 
total field size was (126.5 m2). The seeds of ameranthus were drilled at a spacing of 25cm 
between the plants rows. Fertilizer  which was the treatment was applied in split doses. Both 
nitrogen fertilizer and Agriboom were applied 2 weeks after sowing as per treatments. The data 
was recorded on Number of Leaves, Plant Height, Leaf Width and leaf yield. The data generated 
was subjected to analysis of variance (ANOVA) using statistical analysis. Mean showing 
significance difference were separated using Duncan’s multiple  range test (DMRT). 
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RESULTS AND DISCUSSION 

Plant height  

The results on the effect of Agriboom and nitrogen fertilizer on the plant height of Amaranthus is 
shown in Table 1.  

Table 1. Effects of Agriboom and Nitrogen fertilizer on growth and yield attributes of 
Amaranthus cruentus at sokoto. 

Treatments Plant 
height 
(cm) 

Leaf 
width(cm) 

Leaf 
length 
(cm) 

Numbero
f Leaves 

Yield/kgha-1  

Agriboom L/ha      
O 10.52b 2.55b 4.23b 14.33b 1044b 
2 45.09a 4.50a 6.62a 28.33a 3411a 

4 47.31a 4.77a 7.00a 28.67a 3444a 
Significance  * * * * * 
SE 10.95 0.26 0.805 3.77 30.9 
Nitrogen kg/ha      
0 10.52c 1.55c 4.23b 14.33b 1044c 
50 47.09a 3.49b 6.98a 27.67a 3722b 
100 49.72a 4.63a 7.67a 28.00a 3989a 
Significance  * * * * * 
SE± 10.95 0.26 0.805 3.77 30.9 
Interaction  
 

* NS NS * * 

Means in the same column with the same letter do not differ significantly at 5% level of 
probability to DMRT. 

Effect of Agriboom:- The results shows that there was significant effect of both Agriboom and 
nitrogen fertilizer on height of Amaranthus plants. The highest value (47.31cm) was obtained 
when four litres/ha of agriboom fertilizer was used. This was not statistically different from the 
application of 2 litres/ha but different from the control. The taller plants produced by higher 
doses of fertilizer shows the beneficial effect of fertilizers in enhancing plant growth. This results 
is similar to the findings of Oikeh and Asiegbon (1993) who reported that application of poultry 
and rabbit manure on average gave significantly higher plant height than did the application on 
of NPK alone.  
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Effect of Nitrogen:  As regards to nitrogen, application of 100 kg/ha recorded the highest value 
(49.72cm). This was statistically different from application of 50kg/ha which recorded (45.09cm) 
and also different from control which recorded (10.52cm). This result shows the role, fertilizers 
play in plant nutrition which enable the plant to grow high compared to controls. Hooda et 
al.,(1980), and Mani and Romathan (1980)observed that application of Nitrogen fertilizer led to 
an increase in plant height number of leaves, growth and branches per plants. 

INTERACTION: Interaction effect between Nitrogen and agriboom fertilizer was also found to 
be signfuiicant, as shown in Table 2. The highest value of plant height (50.51cm) was obtained 
when 100kg/ha was combined with 4 litre/ha of agriboom. This was closely followed by 
(41.77cm) obtained from application of 4 litre/ha of agriboom and 50 kg/ha of nitrogen. The 
lowest value (10.52cm) was recorded in the control plots.  

Table 2: Interaction of Agriboom and Nitrogen fertilizer on plant  
height of Amaranthus Cruentus 

Nitrogen kg/ha           Agriboom l/ha 
 0 2 4 
    0 15.52d 36.09c 37.31c 
    50 37.09c 38.96c 41.77b 
   100 40.72b 39.55c 50.51a 
   Significance  *   
    SE±           3.95   

Mean with same letters(s) do not differ significantly at 5% level of probability according to 
DMRT. 

Leaf Width 

The results on the effect of agriboom and Nitrogen fertilizer on leaf width of Amaranthus is 
shown in Table 3. The results shows that there was significant effect of both Agriboom and 
Nitrogen fertilizer. 
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Table 3: Interaction of Agriboom and nitrogen on Number of leaves of  
Amaranthus. Cruentus at Sokoto. 

Nitrogen kg/ha Agriboom L/ha 
 0 2 4 
0 4.33c 8.33b 8.67b 
50 7.67b 8.33b 8.69b 
100 8.00b 7.00b 9.67a 
Significance  *   
SE± 0.77   

Mean with same letters(s) do not differ significantly at 5% level of probability according to 
DMRT. 

Effect of Agriboom: The highest value (2.77cm) was obtained when four litreha-1 of agriboom 
was used. This was not statistically different from application of 2 litreha-1 which recorded 
(2.50cm) but statistically different from control. This result was similar to findings of suresh et 
al., (2004) who reported that higher leaf width was observed with treatment receiving farm yard 
manure at 100% while the lowest values was obtained at a recommended dose of fertilizer  used 
as a control.    

Effect of Nitrogen: As regard to the Nitrogen fertilizer application of 100 kgha-1 recorded the 
highest value (2.63cm). This was not statically different from application of Nitrogen at 50kgha -1 
which recorded (2.49cm) but statistically different from control which recorded (1.55cm). 
Bungard et al., (1999) reported that nitrogen is the major constituents of proteins, and presence 
of proteins in abundance tends to increase the size of leaves and ultimately carbohydrate.  

The highest values form higher rate of Agriboom and Nitrogen as result of the role they play in 
nutrition which strongly affected growth rate of vegetables leaves. 

Leaf Length  

The results on the effect of Agriboom and Nitrogen fertilizer on the leaf length of Amarathus is 
shown  in Table 4. The result shows that, there was significant effect of both Agriboom and 
nitrogen on the leaf length of Amaranthus. 
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Table 4. Interaction of agriboom and nitrogen on leaf yield of  
amaranthus cruentus at Sokoto. 

Nitrogen kg/ha         Agriboom L/ha 
 0 2 4 
    0 1044f 2411e 2444e 
    50 2722d 2989b 3400a 

   100 2989c 3011b 3467a 
   Significance  *   
    SE±         30.9   

             Mean with same letters(s) do not differ significantly according to DMRT. 

Effect of Agriboom: The highest value was obtained (7.00 cm) when 4 litre/ha of agriboom 
fertilizer was used. This was not statistically different from the application of 2 litres/ha which 
recorded (6.68 cm) but different from the control plot which recorded (4.23 cm). This is due to 
the role of organic fertilizer in providing essential nutrients elements to the soil thereby 
enhancing proper plant growth. This finding is in agreement with the findings of Haerda et al., 
(1998) who reported that increased access to the soil nutrients by the roots was evident on the 
leaves development in tilled environment. 

Effect of Nitrogen: Nitrogen application at the rate of 100 kgha-1 recorded the highest value 
(7.07cm). This was not statistically different from what was obtained with application of 50 
kgha-1 which recorded (6.98 cm) but statistically different from control which recorded (4.23 
cm). Burris (1959) reported that Nitrogen application stimulated root activity and hence 
encourage the development of large stem and leaves. The highest value obtained from higher 
rates of agriboom and nitrogen fertilizer was due to the role they play in stimulating root activity 
which enable plant to grow and have longer leaves compared to control.    

Number Leaves 

The results on the effects of Agriboom and nitrogen on  Number of leaves of amaranthus is 
shown in Table 7. The result  shows that there was significant effect of both Agriboom and 
nitrogen. 

Effect of Agriboom:  The highest value (28.67) was obtained when 4 litres ha-1 of agriboom was 
used. This result was not statistically different from the application of 2 litres ha -1 which recorded 
(28.33) but differ statistically from control which recorded (14.33). Similar observation were 
made by Senjobi et al., (2010) who reported the use of poultry, plant and sheep/Goat manures to 
have improved all growth parameters of the leaf of the vegetables. 
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Effect of Nitrogen: Nitrogen application at the rate of 100 kgha-1 recorded the highest value 
(28.00). This is not significantly different from application of 50 kgha-1 which recorded (27.67), 
but statistically different from control plots which recorded (14.33). This result is in accordance 
with the findings of Makinde et al. (2010) all of whom reported that the application of each of N 
and P to have significantly increased plant height and number of leaves of vegetables. The 
highest value obtained from the higher rates of agriboom and nitrogen fertilizer was a result of 
the role they played in plant nutrition, which increase exchangeable cation which enable the 
plant to grow and have many number of leaves. 

Leaf Yield  

Results on the effect of agriboom and Nitrogen fertilizer on the leaf yield of Amaranthus is 
shown in Table 8. The results shows that there was significant effect of both agriboom and 
Nitrogen fertilizer. 

Effect of Agriboom:- The highest value (3,444) kg ha-1 was obtained when four litre/ha of 
agriboom fertilizer was used. This was not statistically different from the application of 2 litres 
ha-1 but different from control. This results is similar to the findings of Akanbi (2010) Adeoye 
(2008) who reported that the complementary use of organic fertilizer is able to give desired 
sustainable crop yield.  

Effect of Nitrogen: Application of Nitrogen  at the rate of 100 kg ha-1 recorded the highest value 
(3,989) kg ha-1 which was statistically different from what was obtained with application of 
application of 50 kg ha-1 of Nitrogen which recorded (3,722) kg ha-1 and also statistically 
different from control what was recorded from control plots (1044) kg ha-1. The highest yield 
recorded from higher doses of fertilizers was due to the role they play in increasing the 
photosynthetic ability of the plants hence higher yield.  Olowake (2014) reported application of 
mineral fertilizer to have enhance Amaranthus cruentus yield.  

Interaction: Interaction between nitrogen and agriboom was found to be significant as shown in 
Table. The highest value of Yield (3467 kgha-1) was obtained when 100 kgha-1 was combined 
with 4 litres ha-1 of agriboom. This was closely followed by (3011 kg) obtained when two 
litres/ha of agriboom and 100 kgha-1 of nitrogen was combined. The lowest value (1044 kg-1) 
was recorded in the control plots. According to Akanni et, al. (2001) and Ayeni, (2008), 
combination of organic and mineral fertilizer perform better on yield of tomatoes, maize and 
solanum macrocarpon than when each of them is solely used. 
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CONCLUSION 

From the results obtained, it may be concluded that agriboom application at the rate of 4 litres ha-1  
and Nitrogen at the rate of 100 kg ha-1 could be used for increased Amaranthus production in 
sokoto. 
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