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1.0 INTRODUCTION  
Cabbage (Brassica oleraceae L.) belongs to the Brassicaceae family and is a cool season crop 
(Best, 2000). It is consumed raw or cooked with other vegetables and mostly grown as a 
commercial crop. It contains 93 ml water, 1.5 g protein, 0.2 g fat, 4 g carbohydrate, 40 mg 
calcium and 0.5 g iron/100 g sample (Albrizio et al., 2010). Cabbage is one of the priority 
vegetable crops in the diet of the most African people (Cooper, 2000). Nigeria is the country 
with high rain fall. But, during winter season rain fall of the area is erratic and cannot fulfill 
crop requirements. In summer season the rain fall is high and cabbage is very susceptible for 
different diseases as well as the high amount of water causes splitting the cabbage head. The 
availability of cabbage in the market is low as compared to winter season and is mostly 
needed as a fastening food. Farmers in these areas have low knowledge of timely and 
optimum application of irrigation. Cabbage water requirements are approximately 440mm 
depending on climate and length of growing season, the crop transpiration increases during 
the crop growing period with a peak toward the end of the season. Depending on climate, 
crop development and soil type, the frequency of irrigation varies between 3 and 12 days. If 
water supply is limited, early irrigations should not be practiced. Water savings should 
preferably be made in the beginning of the crop growing period (Xu et al., 2014). Cabbage is 
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more susceptible to water stress and nitrogen deficiency. Improper irrigation management 
practices cause not only wastage of scarce water resources but also decreases crop yield, 
quality, water use efficiency and economic return as well as leads to water logging and 
salinity which can be partly corrected by expensive drainage system (Himanshu et al., 2012). 
For cabbage production in dry area or in the summer season farmers use irrigation. Most of 
them are producing different horticultural crops. From this cabbage is one of most needed 
crops around many area. But the production of these crops is less because from sowing up to 
harvesting it needs better crop management as well as protection from different disease and 
insects attack. For these reason the price of these crops is very high in winter as well as in 
summer (Jimma, 2015). 
 Globally, Irrigation scheduling is one of the factors that influence the agronomic and 
economic viability of small farms. Fertility of most soils in semi-arid region has already 
declined due to continuous cropping, abandoning of fallowing, reduced use of manure and 
crop rotation (Haileslassie et al., 2005; 2006 and 2007). The use of animal manure and crop 
residues for fuel and erosion coupled with low inherent fertility are among the main causes 
for decreasing soil fertility (Tilahune et al., 2007). Irrigation scheduling is a critical 
management input to ensure optimum soil moisture status for proper plant growth and 
development as well as for optimum yield, water use efficiency and economic benefits. 
Therefore, it is essential to develop irrigation scheduling strategies under local climatic 
conditions to utilize scarce water resources efficiently and effectively (De Fraiture et al., 
2010).  
 
 Poultry manure, an efficient organic fertilizer is readily available in the Seychelles, in 
sufficient amounts and it is an important source of plant nutrients (Reddy and Reddi, 1995). 
In addition to releasing nutrients, also improves the physical properties of soil. It has been 
reported that 30 % of nitrogen from poultry litter is in urea or ammonium form and is hence 
readily available (Sunassee, 2001). Its average primary nutrient content is 3.03 % N, 2.63 % 
P2 O5 and 1.4 % K2 O (Reddy and Reddi, 1995). In addition, the amount of organic fertilizer 
needed for optimum production of most vegetable is also context specific and the current 
recommendation is generalized. Considering the above facts, the present investigation was 
undertaken to determine the most effective irrigation interval and dosage of sheep manure on 
growth and yield of cabbage. 
 

2.0 MATERIALS AND METHODS  

2.1 Experimental Site Description 
The experiment was conducted at the Ramat Polytechnic Teaching and Research farm 
Maiduguri during the dry season between Februarys to April, 2018. Maiduguri i.e. on latitude 
1 1.4°N and longitude 13.05°E it has the altitude of 354m above sea level Bashir., 2015).The 
average annual rainfall is around 640mm and the temperature is high ranging between 20-
40oC (Dalorima, 2002). The area is highly susceptible to drought with relative humidity of 
13% and 65% in dry and rainy season respectively (Bashir, 2014). Also the area is vulnerable 
to desertification (Dibal, 2002). 
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Table 1: Soil Characteristics of the Experimental Site (0-30 cm)                 
 Soil type (USDA soil classification) Sand 

loamy 
  

Clay (%) 8.0   

Silt (%) 11.8   

Sand (%) 80.2   

P H 6.8   

Field capacity (vol. %) 16.2   

Wilting point (vol. %) 3.2   

Available water content (vol. %) 

Bulk Density        (g/cm3                         

13.0 

1.70 

  

Organic matter (%) 3.99   

Source: Agricultural Research Farm Rampoly 
 
2.2 Treatment and Experimental Design 
The experimental factors considered in this studies were irrigation interval and organic 
fertilizer (Sheep Dung) each at three level. The irrigation interval (IRin) selected were namely 
I2 day,  I4   day   and I6  days; while the decomposed sheep dump (SD) were namely: 10 t/ha, 15 
t/ha, and 20 t/ha as presented in Table 2. The treatments were laid out in a randomized 
complete block design (RCBD) with three replications as shown in Figure 2.  

Table 2. Treatment combination of irrigation schedules with fertilizer 

Figure 2: 
Showing 
replicatio
n of the 
treatmen
t  

Application day  Sheep manure  (t/ha)  Treatment combination  

2 days 5 2 days x 5 kg 
 10 2 days x 10 kg 
 15 2 days x 15 kg 
   
4 days 5 4 days x 5 kg 
 10 4 days x 10kg 
 15 4 days x 15 kg 
   
6 days 5 9 days x 5 kg 
 10 9 days x 10 kg 
 15 9 days x 15 kg 
  Total  3+3+3=9 x2 = 36   
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2.3 Agronomic Practice 

The experimental plot area was 24 m2 with bed size of 1.5 m×2 m .The variety of cabbage 
used was ‘Spring Light’. It is popularly grown by farmers, both for home use and source of 
income.  Seedlings of the selected cabbage variety were raised in the seed bed one month 
before the actual transplantation (February 07, 2019), healthier and uniform seedlings were 
transplanted into a hole of 6cm depth at a spacing of 45 cm x 45 cm between and within rows 
in each treatment plot. Thus, the unit plot accommodated a total of 9 plants. The seedlings 
were watered immediately after transplantation at field capacity. The organic fertilizer were 
applied at the different rates of 65.5 g, 125.5g and 187.5g (equivalent of 5 t/ha, 10 t/ha and 15 
t/ha tonnage as stated in section 3.2) were applied in each hole a day before transplanting. 

2.4 Data Collection 

To evaluate influence of irrigation interval and sheep manure rate on cabbage growth and 
yield three samples were taken per plot. Based on three sampled head height, head diameter, 
Number of leaf per plant and yield from each experimental unit were captured and their mean 
values were used for the computation. 

2.4.1 Plant height (PH) 

 Cabbage plant height was measured at 4, 6 and 12 week after transplanting from selected 
plant per plot and their mean were recorded. The measurement was done with ruler from the 
tip head to down the collar at maturity and expressed in centimeter. 

2.4.2 Number of leaves per plant (NLPP) 

 Number of leaves per plant were counted at 4, 6 and 12 week after transplanting from the 
selected plant per plot and their mean were recorded.  

 

2.4.3 Head diameter (HD) 

  At harvest, that is maturity stage, the head diameter and head height of the selected plant in 
each plot was measured at widest part using tape and ruler and their mean were recorded. 

2.4.4 Yield Parameter  

The selected sample plants were taken from each plot and the whole plant parts was 
measured using beam balance (model WA310rev-B. Aeadam equipment).  

2.5 Statistical Analysis 

The data were statistically analyzed using the Analysis of Variance (ANOVA) while the 
Least Significant Difference (LSD) was used to separate treatment means following the 
method of Obi, (1990). 
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3.0 RESULTS AND DISCUSSION 

3.1 Irrigation Interval and Sheep Dung Rate on the Cabbage Height 

The result of irrigation interval and sheep dung dose on the cabbage height at 4, 8 and 12 
weeks after transplanting (was) were presented in Table 3.  

Table 3. Irrigation Scheduling and Sheep Dung Rate on the Cabbage height in (cm) 
 

Means within a column followed by similar letter(s) are not significantly different at 5% probability level 
according to Duncan’s Multiple Range Test (DMRT).  
 
The irrigation interval and sheep dung used as treatment were significantly (p<0.05) 
influenced the Plant height of cabbage as presented in Table 3. The highest Plant height at all 
weeks after transplanting was observed in SD2 with corresponding PH values (11.233cm, 
17.567 and 32.633) respectively. It was closely followed by SD3 at same weeks after 
transplanting and the least of (6.533, 15.533 and 25.567) at 4, 8 and 12 WAT remarkable 
recorded affect by SD1. This was attributed to the fact that higher manure levels favored the 
growth of plants height with larger leaf area and it was more usefully utilized in head 
formation. Similar observations on cabbage were made by Ghantis et al. (1982)  
Likewise, irrigation interval variation significantly (P<0.05) affected cabbage plant height. 
The highest plant heights of (9.73 cm, 19.06cm and 31.96cm) at 4, 8 and 12 WAT was 
affected by 4day irrigation interval. It was closely followed by 2day irrigation interval at 4 
and 8 WAT with corresponding plant height values of 5.966cm and 15.20 cm respectively. 
While the least of 16.833 at 8WAT was recorded with 6days irrigation interval used as 
treatment. This result was supported by findings of Kadyampaken, (2013). Similarly, the 
interactions between the sheep dung used as organic manure and different irrigation interval 
were significant  

3.2 Influence of Irrigation Scheduling and Sheep Dung Rate on the Number of Leaves 
per Cabbage 

The result of Irrigation Scheduling and Sheep Dung Rate on the Number of Leaves per 
Cabbage at 4, 8 and 12 Weeks after transplanting were presented in Table 4. 

 

Treatment Week After Transplanting 
Sheep Dung (g/m2) 4 8 12 
SD1 (65.5) 6.533c 15.533ab 25.567b 
SD2  (125) 11.233a 17.567a 32.633a 
SD3  (187.5) 8.933b 15.267b 29.033c 
Significance    *    * * 
SE± 0.6472 0.7843 1.7149 
Irrigation Interval    
IT (2days) 5.9667b 15.2b 25.7a 
IF (4days) 9.7333a 19.067a 31.967a 
IS (6days) 7.1ab 16.833c 31.367b 
Significance NS    **    NS 
SE± 1.0477 0.895 1.3596 
Interaction    
SD × Iin       *         * * 
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Table 4. Influence of Irrigation interval and Sheep Dung Rate on the Cabbage number of leaves 

 
Means within a column followed by similar letter(s) are not significantly different at 5% probability level 
according to Duncan’s Multiple Range Test (DMRT). 
 As shown in Table 4. The treatment combination were significantly (P<0.05) 
influenced the number of leaves per plant of cabbage. Highest number of leave per plant of 
(11, 15 and 19) was affected by sheep dung at 125 g/m2, closely followed by 10t/ha at 8WAT 
and 12WAT with corresponding number leaf number per plant of 15 and 19 respectively. 
While the least was affected by both 187.5 g/m2 and 65.5 g/m2 at 4 WAT. Similarly the 
variation of irrigation interval has significantly influenced the number leaf per plant of the 
cabbage.  Highest number of leaf per plant of (8, 17 and 24) at (4, 8 and 12) week after 
transplanting  was affected by 4days irrigation interval, closely followed by both 2day and 
6day irrigation interval. Similar results were observed by (Mustafa and Zohair, 2013). 
Likewise, the interaction between sheep manure and irrigation interval were not significant.  
 

3.3 Influence of Irrigation Scheduling and Sheep Dung Rate on Yield and Yield 
Parameter of Cabbage  

The result obtained on the Influence of irrigation scheduling and sheep dung application rate 
on head height, head width and the yield of the cabbage were presented in Table 5 

 

 

 

 

 

 

 

 

Treatment  Week After Transplanting 

Sheep Dung g/m2              4             8            12 
SD1 (65.5) 7.33b 15.00b 19.67a 
SD2  (125) 11.00a 15.00b 19.00a 
SD3  (187.5) 8.33ab 17.00a 20.33a 
Significance * * NS 
SE± 1.28 1.28 1.21 
Irrigation Interval 

   IT (2days) 6.33b 13.33b 17.67b 
IF (4days) 8.00a 17.33a 24.00a 
IS (6days) 6.67b 14.00b 18.67b 
Significance NS * * 
SE± 1.05 1.09 1.04 
Interaction    
SD × Iin NS NS NS 
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Table 5. Influence of Irrigation Scheduling and Sheep Dung Rate on Yield and Yield Parameter of 
Cabbage  

Means within a column followed by similar letter(s) are not significantly different at 5% probability level 
according to Duncan’s Multiple Range Test (DMRT). 
 
 As presented in the Table 5, both sheep dung application rate and irrigation interval used as 
treatment were significantly (P<0.05) increased yield parameter and yield of cabbage. 
Application of sheep manure up to 125g/m2 steadily increased parameters such as head 
height, height width and yield in t/ha of the cabbage with correspondent value 16.58 cm 
15.68 cm and 65.97 kg/ha respectively, it was closely followed by 65.5g/m2 with 41.73 kg/ha 
of fresh cabbage yield.  And also, the least yield parameter was remarkable recorded with 
187.5g/m2 sheep manure, this could be attributed to the antecedent soil fertility rate of the 
study site. Similarly the irrigation interval variation significantly influenced the yield and it 
attribute, but didn’t affected the head height of cabbage. However, the head width and the 
yield was significantly affect by the 4days and 6days irrigation interval, resulted to 67.57 
kg/ha and 40.557 kg/ha respectively.  The interaction between sheep manure rate and 
irrigation interval were significant.  
 
4.0 CONCLUSION  
The study revealed that irrigation interval at 4 days and sheep dung rate at 125 g/m2  

(equivalent to 10t/hac)  had a significant influence the plant height, number of leaves per 
plant,  head height  and head width parameter of the cabbage at all Week after transplanting, 
as well at the maturity. The combined effect of sheep manure rate at 125 g/m2 and 4 days 
irrigation interval gave the best result. It is therefore suggested as the best practice in the 
study area.  
 
5.0 RECOMMENDATIONS 
The following recommendations were made; 

1. Farmer should use 4 days’ irrigation scheduling and 10 t/ha of sheep manure rate for 
their increment of cabbage yield. 

2. Further research need to be carried out at different seasons of the year 
3. Further research need to be carried out at different soil type, cabbage varieties and 

farm practice.   

Treatment HH (cm) HW (cm) Yield  
in kg 

Yield 
 in t/h 

Sheep Dung g/m2     

SD1 (65.5) 14.04b 9.28b 4.17c 41.73c 

SD2  (125) 16.85a 15.68a 6.60a 65.97a 

SD3  (187.5) 15.05ab 9.78c 4.02b 40.23b 

Significance * * * * 

SE± 0.76 0.89 0.61 6.14 

Irrigation Interval     

IT (2days) 12.93a 12.00b 3.76b 37.57c 

IF (4days) 14.93a 13.59ab 6.76a 67.57a 

IS (6days) 14.34a 14.10a 4.06b 40.57b 

Significance NS * * * 

SE± 1.49 0.71 0.44 4.42 

Interaction     

SD × Iin *      *      *      * 
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