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Abstract 

A Field experiment was carried out at the Akwa Ibom State University Teaching and 

Research farm in April 2019 to evaluate the influence of tillage on the growth and yield of 

Ginger (Zingiber officinale Rosc.) in Obio Akpa, Akwa Ibom State of Nigeria. The 

experimental design used was a Randomized Complete Block Design (RCBD), with 4 

treatments replicated three times. The treatments were 4 tillage practices (mounds, ridges, 

flat and surface hoeing). Data were collected and subjected to Analysis of Variance 

(ANOVA). Significant means were compared using least significant difference (LSD) at a 5% 

probability level. Results indicated significant differences (P < 0.05) in the leaf area, plant 

height and rhizome yield. At 6, 9 and 12 weeks after planting there were significant 

differences (P<0.05) in the plant height with the different tillage practices (mounds, ridge, 

flat and surface hoeing) adopted. Leaf area, stem girth and the number of leaves showed 

significant differences (P<0.05) at 9 and 12 weeks after planting with the various tillage 

methods adopted. Mounds produced the highest rhizome yield of 11.35 t/ha whereas ridges 

recorded 11.13 t/ha, surface hoeing treatment had 10.70 t/ha relative to flat with the least 

yield of 5.84 t/ha. The number of tillers per plant and number of rhizomes per plant were 

significantly high with mounds (18.00, 4.83) and was followed closely with ridges (17.6, 

4.77) respectively. The least number of tillers per plant and number of rhizomes per plant 

were recorded with flat (6.13, 2.68). The tillage practices involving mounds and ridges were 

recommended to ginger farmers in Obio Akpa, Akwa Ibom state. 
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1.0 Introduction 

Ginger (Zingiber officinale Rosc.) is a flowering plant that belongs to the family 

Zingiberaceae, to which also belong turmeric (Curcuma longa), cardamom (Elettaria 

cardamonum), and galangal. It is an herbaceous perennial which grows as an annual pseudo-

stems (false stems made of the rolled base of leaves), whose rhizome, ginger root or ginger, is 

widely used. The crop is gaining importance as a curative agent for a variety of ailments. 

(Ernst & Pittler, 2000; Zaniyah et al., 2010).  

Cultivated ginger, though sterile, exhibits variations in rhizome and vegetative characters. 

Yield and quality traits (such as essential oil, fibre and oleoresin contents) are important 

determinants of the end product of the commodity (Nair, 2019). Ginger is widely distributed 

across the tropics of Asia, Africa, America and Australia which represents the centre of origin 

of the species (Nybe, 2009). Nigeria is currently one of the main producers of ginger in the 

world and the major producer in Africa. With the annual world production surpassing 1.5 

million tons and traded in various forms, ginger is now one of the most important trade 

commodities in the world (Poudel, 2015). Ginger is produced mainly in five (5) states of the 

federation namely, Kaduna, Nasarawa, Benue, Niger and Gombe with Kaduna as the major 

producer with an estimated 110, 000 metric tonnes annually (FAO, 2009).  

Ginger is available in various forms such as fresh ginger rhizomes, powdered ginger and dry 

ginger rhizomes. Medically, the crop has been found to be anti-inflammatory, antifungal, 

anti-vomiting and analgesic. It has been affirmed to be effective in gastro intestinal problems. 

In the food and allied industries, ginger has been used widely in food preparation (Zaniyah et 

al., 2010). It has often provided the necessary spices in meals and recipes and thus a 

necessary item in culinary usage. In the manufacturing sector, it is used in confectionaries, 

soft drink production and in most flavouring preparations. Aside, ginger is a major source of 

foreign exchange, an income generator and a source of employment to the people (Ahmadi, 

2012). 

Incidentally, its production has been hindered by series of factors. Among such factors are the 

land preparation method (since ginger is a rhizome), soil fertility status, husbandry practices 

and some related issues. Ginger requires a good soil tilt to optimize production and growth. 

Various land preparation methods are available ranging from mounds, ridges, beds and so on. 

Tillage operations are known to influence both the release and conservation of soil nutrients. 

The response of crop yield to non-tillage, conventional and intensive farming system is well 

documented for the temperate region of the world. Published results show that tillage 

methods for ginger vary with soil type, soil depth, microclimate and topography, and tillage 

studies mainly compares the effect of either minimum reduced tillage or conventional tillage 

system on ginger yield. Several studies however show the effect of seed bed preparation on 

the growth of ginger. In Kaduna State, Nigeria, Sati & Bala (2017) found that the mound 

tillage method produced the highest yield of ginger, followed by ridge and mounds, 

respectively. A study conducted at the Hill Agricultural Research Station, Khagrachari, 

Bangladesh indicated that ginger yields in zero tillage plots were greater than in furrow and 

conventional plots (Zaman et al., 2002). 

Rahman & Ezegoli (2008), however reported that on the hills, ginger is usually planted in 

furrow with subsequent ridging since most of the land area is sloppy and does not encourage 

conventional tillage operation as it accelerates soil erosion. Research work carried out on the 

ginger crop on the hill slope, revealed that zero tillage gave higher yield than conventional 

tillage. According to Grossman (2010), ginger cultivation on such piece of land may affect 
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yield and soil fertility and the common method of ginger cultivation employed by farmers in 

the study area (Kurmin -Jatau) is the flatbed.   

Agbede & Adekiya (2008) reported that zero tillage had higher soil organic matter N, P, K, 

Ca and Mg in the three years’ research was conducted when compared with tilled soils. The 

best fertility status of zero tillage can be attributed to the presence of mulch on the surface 

due to decomposed plant residues, which lead to enhanced soil organic matter status and 

associated availability of nutrients. Ali et al. (2006) reported that the least values of soil 

organic matter N, P, K, Ca and Mg recorded by tilled soils compared with zero tillage could 

have been due to inversion of top soil during soil preparation, which brought less fertile 

subsoil to the surface.  In addition, to possible leaching, the higher values of soil nutrients 

produced during ploughing and harrowing compared with other tilled soils could have led to 

possible increase in oxidation and mineralization of organic matter and consequent release of 

nutrients (Adekiya et al., 2009; Mueller-Harvey & Emehute, 2005). Rapid mineralization has 

been previously reported for tropical Alfisol. The decrease in soil organic matter N, P, K, Ca 

and Mg from the first to third year indicates degradation of soil fertility over time. Most of 

the soils available for crop production in the tropics are fragile and can rapidly decline in 

fertility after 2-3 years of cultivation (Adegboye, 2005).  

Ginger grown on zero tillage has higher values of plant height and rhizome yield compared 

with other tillage methods. This could also be caused by reduced soil bulk density and high 

moisture content. Adekiya & Ojeniyi (2002) reported that the performance of ginger was 

related to soil physical and not chemical properties. The effect of soil bulk density and 

moisture content on ginger performance was more prominent in his study. Decrease in soil 

bulk density is known to increase root elongation and therefore nutrient and water uptake. 

The higher moisture content of the zero tillage also enhanced root development and nutrient 

uptake which favoured rhizome expansion and formation. The zero tillage had lower mean of 

bulk density and higher mean of water content and these positively influenced ginger growth 

and yield (Aikins & Afuakwa, 2002). 

Though endowed with high economic values and usages, the production of ginger is often 

hindered through tillage practices since it is a rhizome. Adequate seed bed preparation should 

be adopted hence the essence of the research. Various researches have been done at different 

locations (Adekiya & Ojeniyi, 2002; Rahmann & Ezegoli, 2008) to ascertain seed bed 

preparation attributes towards the growth and yield of the crop. There is need to repeat these 

research in a different ecological zone  as typified in Obio Akpa. This therefore suggests the 

essence of the research in Obio Akpa. 

 

2.0 Materials and method 

The research was conducted at the Teaching and Research Farm of Akwa Ibom State 

University, Obio Akpa Campus in Oruk Anam Local Government Area of Akwa Ibom State. 

The farm lies between latitude 4 30°S and 5 30°N and longitude 7.30°W and 8.00°E with an 

altitude of 38.1 m above sea level and has annual rainfall range between 2000mm - 2600mm 

with bimodal pattern, which peaks in June and October (SLUS - AKS, 1989). The annual 

temperatures ranges between 24°C and 30°C being highest in the months of February and 

April, while the relative humidity ranges from 75 - 79% (SLUS – AKS, 1989). The 

vegetation of the place is a tropical rain forest though much of the climatic vegetation has 

been destroyed and now under arable crops. The experiment was laid out in a Randomized 

Complete Block (RCBD) with 4 treaments replicated three times. The treatment plots 
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measured 3 x 4 m while the experimental field measured 15 x 15 m giving a land area of 225 

m². The treatments used for the experiment were four (4) types of tillage practices – mounds, 

flat, ridges and surface hoeing.   

Planting was done early in April 2019 within the season on the crest of mounds, ridges and 

on flat at the spacing of 0.5 x 1 m. The ginger rhizomes used were the early maturing variety 

and each ginger rhizome (setts) measured 10 g in weight. N.P.K (15:15:15) fertilizer was 

uniformly applied at the rate of 400 kg/ha using the ring method after three weeks of 

planting. Weeding of the plots were done manually 3 times at 1, 3 and 5 months after 

planting. Harvesting of the crops were done manually at 7 months after planting. 

The following growth and yield parameters were collected for growth parmaters- plant 

height, stem girth, leaf area, number of leaves, and for yield parameters- number of 

tillers/plant, number of rhizomes/plant, weight of rhizomes/plant and yield of rhizomes. 

The data obtained were subjected to analysis of variance and treatment means were separated 

using F- LSD at 5% probability level using the statistical software SPSS version 22. 

 

3.0 Results  

Table 3.1 shows the effect of various tillage practices adopted on the height of ginger plant.          

Results showed significant differences (P<0.05) among the various tillage practices adopted 

on the height of ginger at  6, 9 and 12 weeks after planting (WAP). There was no significant 

effect of tillage practices on plant height at 3WAP. At 6 WAP  mound tillage  gave the 

highest plant height (numerically) but this was not significantly different from ridges and  

surface hoeing. However, mound tillage produced plants significantly taller (10 cm more) 

than flats. At 9WAP mounds (31.4 cm) were higher than flats (19.45 cm)  and surface hoeing 

(28.24 cm) but not ridges. While at 12WAP mounds (31.59 cm) were higher than flats (22.17 

cm) but not ridges and surface hoeing. 

 

Table 3.2 shows the effect of various tillage practices on the leaf area of ginger plant.Result 

showed significant differences (P<0.05) among the tillage practices adopted at 9 and 12 

WAP. At 9 and 12 WAP, the values of 47.59 cm
2
 and 52.01 cm² were obtained for the leaf 

area of ginger plant with mounds. The ridges recorded 45.60 and 50.90 cm
2
  respectively. 

The flat recorded 46.51 and 49.70 cm
2
 and the surface hoeing  recorded  46.40 and 50.40 cm

2
 

respectively. The leaf area mean  for the mound treatment at 9WAP was higher than the   

 

Table 3:1  Effect of adopted tillage practices on height of ginger 

  Weeks After Planting (WAP) 

Treatments 
    

 
3 6 9 12 

Mounds  19.36 28.31 31.4 31.59 

Ridges  19.33 27.4 29.9 31.08 

Flat  10.06 17.62 19.45 22.17 

Surface hoeing 18.74 26.4 28.24 30.42 

LSD(P< 0.05) NS 2.16 2.31 1.87 
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ridges but not  flat and surface hoeing. At 12 WAP leaf areas in mounds were significantly 

higher than other treatments. 

Table 3.3 shows the effect of tillage practices on the stem girth of ginger plant. The result 

indicated  no significant differences  on the stem girth as influenced by the various tillage 

practices adopted at all the measurement times 9 and 12 WAP.  

The effect of tillage practices adopted on the number of leaves of ginger plant is shown in 

table 3.4. The result showed significant differences (P<0.05) on the number of leaves of 

ginger plants on the tillage practices adopted at 9 and 12WAP. On mounds, the approximate 

values of 8,, 10, 16 and 18 were obtained at 3, 6, 9 and 12 WAP respectively. This was 

followed by ridges with values of 9, 10, 11 13 at 3, 6, 9 and 12 WAP. With surface hoeing 

values of 8.51, 10.33, 13.41 and 13.91 were obtained at 3, 6, 9 and 12 weeks after planting.  

At 9 and 12WAP mounds produced the highest significant number of leaves. The lowest was 

recorded in flats; 10 leaves at 9WAP and 11 leaves at 9 WAP.  

 

Table 3.2:  Effect of adopted tillage practices on leaf area of ginger 

   Weeks After Planting (WAP) 

Treatments   

  3 6 9 12 

Mounds  36.14 37.7 47.59 52.01 

Ridges  36.03 35.11 45.6 50.9 

Flat  29.26 34.3 46.51 49.7 

Surface hoeing 34.14 35.4 46.4 50.4 

LSD(P< 0.05) NS NS 1.21 1.12 

 

 

Table 3.3:  Effect of adopted tillage practices on stem girth of ginger 

  Weeks After Planting (WAP) 

Treatments   

  3 6 9 12 

Mounds  2.51 3.11 3.42 4.22 

Ridges  2.32 3.06 3.4 4.02 

Flat  2.11 3 3.2 3.33 

Surface hoeing 2.18 3.1 3.21 3.56 

LSD(P< 0.05) NS NS NS NS 

 

 



P. I. Udounang, et al.         AJAFS 6 (1) (2022) 36 - 45  

 

41 
 

The yield and yield components of ginger as affected by the various tillage practices is shown 

in table 3.5. The result showed significant differences (P<0.05) on the yield and yield 

components of ginger plants on the tillage practices adopted. The ginger planted on mounds 

and ridges had significantly higher number of tillers (18 per plant). This was followed by   

surface hoeing (12). The least number of tillers (6) was recorded with flat in comparison to 

other tillage practices adopted.   

The number of rhizomes per plant as affected by the adopted tillage practices (Table 3.5) 

indicated significant differences (P<0.05) on the ginger plant. The highest number of 

rhizomes was recorded with mounds (5) ridges (5) and surface hoeing (4). The least number 

of rhizomes per plant (3) was recorded with the treatment on flat. 

The yield of rhizome as affected by tillage practices adopted is shown in Table 3.5. Similar to 

the results obtained from rhizome number the ginger plants   on mounds (11.3 t/ha) ridges 

(11.13 t/ha) and surface hoeing (10.7 t/ha) produced significantly higher yields  than those on 

flat  (5.84 t/ha).    

 

Table 3.4:  Effect of adopted tillage practices on number of leaves of ginger 

   Weeks After Planting (WAP) 

Treatments   

  3 6 9 12 

Mounds  7.6 10.3 15.7 18.21 

Ridges  8.9 10.01 11.4 13.01 

Flat  5.4 9.77 9.8 10.6 

Surface hoeing 8.51 10.33 13.41 13.91 

LSD(P< 0.05) NS NS 1.21 1.67 

 

 

Table 3.5:  Effect of adopted tillage practices on yield and yield components of ginger 

Treatment  Tillers no /plant  Rhizomes no/plant Yield (tons /ha) 

     Mounds  18 4.83 11.35 

      Ridges 17.6 4.77 11.13 

       Flat  6.13 2.68 5.84 

Surface hoeing 12.4 4.27 10.7 

LSD(P< 0.05) 2.41 1.22 3.13 
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4.0 Discussion 

The effect of tillage practices on growth and yield of ginger has revealed that soil 

manipulation influenced ginger growth and yield in high humid zones of south eastern 

Nigeria. The treatment on mounds performed best for the number of tillers, number of 

rhizomes per plant and rhizome yield per hectare, followed by ridges and surface hoeing due 

to the loosened soil. The significantly high yield obtained from the treatment on mounds, 

ridges and surface hoeing could be attributed to the fact that the soil was well prepared via 

loosening of the soil particles and thus enhanced perfect root penetration and rhizome 

expansion. This agrees with the findings of Adekiya et al. (2009) that the highest plant height, 

leaf area and the subsequent yield were obtained on ploughed and harrowed plots whereas 

manual clearing with surface hoeing gave the least values in growth and yield. This stand 

point with vegetative growth with tillage practices was further supported by Asumadu et al. 

(2013), who observed that vegetative growth was higher in minimum tillage with mulch than 

slash and burn, hoeing and ridging.  

However, Ndaeyo et al. (2003) in a similar work on Colocasia esculenta and Xanthosoma 

sagitifolium in Uyo, Southeastern Nigeria concluded that zero tillage and surface hoeing got 

adequate supply of soil moisture during most parts of the growing seasons than ridges 

because they were not raised high above the soil water table. Agbede & Adekiya (2008) and 

Adekiya et al. (2011) have also reported similar observations in their tillage work on 

cocoyam that zero tillage and surface hoeing received adequate moisture during most part of 

the growing seasons than ridges but with tillage, higher vegetative growth was recorded. Ali 

et al. (2006) reported that the least values of soil organic matter N, P, K, Ca and Mg recorded 

by tilled soils compared with zero tillage could be due to inversion of top soil during soil 

preparation, which brought less fertile subsoil to the surface. It could further be observed that 

aside possible leaching, the high values of soil nutrients produced during ploughing and 

harrowing compared with other tilled soils could have led to possible increase in oxidation 

and mineralization of organic matter and consequent release of nutrients used by the plant 

(Adekiya et al., 2009; Egbuchua & Enujeke, 2009; Hussain, 2005; Mueller-Harvey & 

Emehute, 2005). Also, adequate soil manipulations could have encouraged soil water 

infiltration and soil improvement as well as nutrient cycling.  

According to Sati & Bala (2017) in their studies on the effect of seed bed preparation on the 

growth and yield of ginger, they assert that producing ginger on mounds gave the highest 

yield when compared to ridges. On the contrary, Zaman et al. (2002) observed that ginger 

yield on  tilled plots were greater than in furrow and conventional plots. The findings hold 

true for tilled soils since the loosened soils allows penetration of the rhizomes, enlargement 

and development. The findings further agree with Udounang (2015) who opined that tuber 

crops, underground stems or rhizomes does well under properly tilled soil and has the 

propensity to enlarge because of the loosened soil. Similar study was conducted by  

Grossman (2010)  in a study area where the common method of cultivation was on flat-bed. 

The researcher compared other methods of tillage with flat-bed preparation to study their 

effect on yield and erosion problem. The study revealed that higher yields of ginger were 

obtained with bed in comparison to mounds and ridges. The submission however affirms the 

fact that tillage encourages high yield of the rhizomes due to the loosened nature of the soil. 

This was further supported by Rahman & Ezegoli (2008) who reported on ginger usually 

planted in furrow with subsequent ridging performing better in relation to yield of rhizomes. 
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5.0 Conclusion      

The findings of this study generates the under mentioned conclusion. Ginger planted on 

mounds, ridges and surface hoeing produced significant rhizome yield as compared to the 

planting on flat. Specifically, planting ginger with mounds gave the highest growth and yield 

when compared with flat. This was followed sequentially by ridges and surface hoeing 

respectively. The least recorded value was obtained with flat. This study suggest mounds 

could be a promising tillage practice for ginger cultivation. There is need to focus more 

research on this tillage practice in order to attain optimum ginger yield at Obio Akpa. 
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