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 An experiment was carried out from June 2023 to February 2024 at the 

Biotechnology Advanced Research Centre Farm in Garki-Abuja to 

evaluate the effects of mulching rates and materials on a local turmeric 

variety. The 3x3 factorial experiment was set up using a Randomized 

Complete Block Design (RCBD) and was carried out three times. Three 

mulching materials (rice husk, soybean straw and sawdust) and three 

mulching rates (0, 5 and 10 t/ha) made up the treatments. Protein, 

magnesium, calcium, iron, and manganese were among the nutritional 

attributes gathered. Calcium, manganese, iron, potassium, 

magnesium, and nitrogen were the elements concerned with nutrient 

absorption and potassium, respectively. The analysis of variance 

(ANOVA) and Least Significant Difference (LSD) were used to 

compare the significant means of the mineral contents and nutrient 

uptake.The findings showed that the best calcium content (107.97 

mg/100 g) was obtained with a mulching rate of 10 t/ha, whereas the 

highest magnesium mineral content (33.49 mg 100 g) was created by 

sawdust mulch material. It is evident that soybean mulch material had 

the maximum potassium nutrient uptake (110.29 mg 100 g), whereas 

mulching at a rate of 5 t/ha produced the same nutrient uptake element 

(100.93 mg 100 g).In the turmeric farming communities in the study 

region, sawdust mulch material at a rate of 10 t/ha can be suggested for 

the generation of mineral contents and soybean mulch at a rate of 5 t/ha 

for nutrient uptake. 
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INTRODUCTION 

According to research published by Chattopadhyan et al. (2004), Jilani et al. (2012), 

Olatunde et al. (2014), Nwaekpe et al. (2015), Taoheed et al. (2017), Chanda and 

Ramachandra (2019), turmeric (Curcuma longa L.) is a medicinal plant that is 

botanically a member of the Zingiberaceae family. It is a rhizomatous perennial erect 

leafy herb that can grow up to 1 m high, with a short stem, oblong, pointed leaves, and 

yellow flowers with a funnel shape. Turmeric is originally from Asia and India, it 

makes for around 6% of India's total area under spices and condiments (Akter et al., 

2019). It is sold commercially as a source of industrial starch, oleo-resin, spice, and dye. 

The primary ingredient in turmeric, curcumin, possesses anti-inflammatory, anti-

tumor, anti-cancer, anti-bacterial, anti-oxidant, anti-fungal, and anti-parasitic qualities 

(Akter et al., 2019; Tomeh et al., 2019; Ahmad et al., 2020).The main benefits of turmeric 

include its use as orange coloring powder in the food and textile industries, its 

medicinal value, its flavor, and its oleoresin. According to Sidhu et al. (2016), dry 

turmeric has approximately 69.43% carbohydrates, 6.30% protein, 5.1% oil, 3.5% 

mineral, and other significant components. It is an ancient, precious, and revered spice 

that has significant amounts of protein (6.3%), lipids (5.1%), carbohydrates (69.45%), 

and fiber (2.6%). It is also rich in minerals like calcium, iron, phosphorus, and vitamin 

A.Turmeric has an active element called curcumin (3-5%), which has biological action 

and colors food, fiber, wood, and other preparations (Sidhu et al., 2016). 

Nutrition with appropriate, balanced, and healthful diets is one of the most significant 

issues facing our world today, which is undergoing fast social, cultural, and economic 

development. From the beginning of time, plants have provided the body with the 

fundamental nutrients it needs, mostly for metabolic and physiological processes. 

More plants that have previously not been used for their nutritional benefits are 

gaining attention as a result of the growing prevalence of food insecurity and the 

"hidden" hunger of most micronutrients in developing nations. Plants have long 

served as the foundation for the most sophisticated and conventional ethnobotanical 

treatment systems worldwide (Ononamdu et al., 2019). Even plants that were only 

used as culinary spices have been used to treat and control a wide range of diseases 

and conditions. According to (Enemor et al., 2019), there is growing evidence that even 

plant seeds that have been overlooked up until now have enormous nutritional and 

medicinal potential. The potential phytoethnomedicinal qualities and nutritional 

components of these plants have not been fully utilized. As traditional medicine gains 

popularity (Ononamadu et al., 2019), more and more authors are demonstrating the 

scientific value of studying the phytochemical components of these plants (Koneri et 

al., 2014). Despite its numerous use in industry, medicine, pharmacology, food, and 

cosmetics, as reported by (Prasad and Aggarwal, 2011), Curcuma longa remains the 

most underutilized plant in the southeast of Nigeria. 
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Compared to other major producing nations, Nigeria continues to have low turmeric 

crop productivity and production. Among the many causes of this output gap are 

dwindling soil fertility and a lack of relevant and sufficient research data. Turmeric is 

a crop that is nutrient-exhaustive, according to several research (Singh et al., 2001; 

Agere and Shiferaw, 2015), particularly since it is a strong feeder of nitrogen. Because 

of their shallow rooting and capacity to yield a significant amount of dry matter per 

unit area, turmeric has a high nutritional need (Singh et al., 2001). Furthermore, the 

crop takes eight to nine months to grow, which means that the time needed for 

nutrients also needs to be extended in order to increase rhizome yield."Turmeric" is a 

spice made of boiled, dried, cleaned, and polished rhizome with a modified 

underground swelling stem (Shirish et al., 2013). 

Mulching is a crucial part of turmeric management techniques. It maintains soil 

moisture and raises soil temperature during the dry months so that the rhizome can 

germinate properly (Kumar et al., 2022). Additionally, it improves the soil physical 

characteristics while lowering its fertility (Qin et al., 2014). In addition to improving 

soil physical characteristics, preventing erosion, improving nitrogen balances, and 

increasing soil biological activity, organic mulches are effective at reducing nitrate 

leaching (Bhardwaj, 2011; Iqbal et al., 2020). According to (Indulekha and Thomas, 

2018), natural mulches like leaves, straw, sawdust, wasted materials, and crop wastes 

have been utilized for generations.Following decomposition, organic mulches enhance 

the soil physical, chemical, and biological characteristics and replenish the soil with 

organic matter and plant nutrients, thus increasing agricultural output (Thakur and 

Kumar, 2021). Additionally, it keeps soil nutrients from being washed away during 

periods of intense rainfall (Iqbal et al., 2020; Mohanty and Panda, 1991). As a result, it 

enables more soil moisture retention, aids in temperature regulation, and boosts the 

physical, chemical, and biological characteristics of soils, all of which contribute to the 

soil nutrient addition and eventually increase crop development, yield, and nutritional 

value (Kumar et al., 2010). Therefore, considering all these facts, the current study was 

undertaken to evaluate the effect of mulch materials and mulching rates on rhizome 

yield, nutritional quality and nutrient uptake of turmeric. 

MATERIALS AND METHODS 

Site Description 

A field trial was carried out during the 2023–24 cropping season at the Sheda Science 

and Technology Complex Garki-Abuja, Biotechnology Advanced Research Centre 

Farm, FCT, Nigeria. Abuja climate is chilly and dry from November to March and 

warm and humid from April to October. It is situated between 8O10'N and 7O 10'N; 

35°C is the highest temperature while 27°C is the lowest. All year round, with the 

exception of January, when a dry wind from the north blows, the area has a high 

humidity of 74%. Over 1250 mm of rain falls there on average each year. 
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Treatments and Experimental Design 

The marginal Local variety was planted with mulching rates of control (0), 5 t/ha, and 

10 t/ha, respectively, utilizing rice husk, soybean, and sawdust mulch materials. The 

treatments were factorial experiment fitted into Randomized Complete Block Design 

(RCBD), replicated three times. The turmeric plants nutritional characteristics and 

nutrient absorption were determined using these variables. 

Determination of Nutritional Quality and Nutrient Uptake of Turmeric 

The leaves were ground into powder for proximate analysis and the rhizome was 

examined using standard laboratory techniques. In order to determine the 

phytochemical contents of the rhizomes at full maturity, five rhizome samples were 

randomly chosen from each plot and examined for nutritional characteristics such as 

protein (%), iron (mg/100 g), potassium (mg 100 g), calcium (mg 100 g), manganese 

(mg 100 g), and magnesium (mg 100 g). In order to evaluate these components, the 

rhizome samples were oven-dried for 72 hours at 65°C.The dried rhizome samples 

were pulverized separately using a Wiley mill and then sieved through a 0.5 mm 

screen in order to analyse the tissue. The atomic absorption spectrophotometer was 

used to estimate the total K and Ca, whereas the flame photometry was used to 

determine the Mg and Fe (IITA, 2009). Crude protein was calculated by multiplying 

total N by a factor of 6.25. Total N was evaluated using the micro-Kjeldahl technique 

as outlined by (IITA, 2009). Utilizing the same technique, the nutrient absorption was 

assessed. Five leaves were chosen at random from each plot to determine the 

phytochemical contents of the leaves. The nitrogen (%), potassium (mg 100 g), calcium 

(mg 100 g), magnesium (mg 100 g), and manganese (mg 100 g) levels were measured 

for nutrient absorption. The Chemistry Advanced Research Centre Laboratory of 

Sheda Science and Technology Complex (SHESTCO), Federal Capital Territory Abuja 

was the site of the nutrition absorption and proximate analyses.  

Statistical Analysis 

The Crop STAT software was used to do an analysis of variance (ANOVA) on the data, 

and the Least Significant Difference (LSD) at a 5% probability level was used to 

distinguish the significant means. 

RESULTS and DISCUSSION  

Effect Mulch Materials and Mulching Rates on Rhizome Weight and Rhizome Yield 

of Turmeric 

Mulching materials and rates had no significant (P≥0.05) effect on rhizome weight 

(Table 1). On the other hand, rhizome weight was significantly impacted by the 

interaction between mulching rates and materials (P≤0.05). However, only the 
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mulching materials had a substantial impact on the rhizome yield; the mulching rates 

and types did not significantly interact. The highest turmeric yield (3.74 t ha-1) was 

obtained from the application of rice husk mulch material, whereas the lowest yields 

were obtained from sawdust and soybean straw, respectively (Table 1). 

Table 1. Effect of mulch materials and mulching rates on rhizome weight and rhizome 

yield of turmeric in 2023/-24 cropping season 

Treatment Rhizome weight (g) Rhizome yield (t/ha) 

Mulch materials (MM)   

Rice husk 91.11 3.74a 

Soybean straw 90.02 2.91b 

Saw dust 83.60 2.84b 

Level of significance NS ⃰ 

SE± 3.44 0.20 

Mulching rates (t/ha) (MR)   

0 91.65 3.37 

5 87.61 2.98 

10 85.46 3.14 

Level of significance NS NS 

SE± 3.44 0.20 

Interaction   

MM X MR ⃰ NS 

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

of probability, ⃰ significant at 5%, NS= Not significant 

Effect of Mulch Materials and Mulching Rates on Nutritional Quality of Turmeric 

Turmeric protein content was not significantly impacted by mulching rates or 

materials, but the interaction between the two was (P≤0.05) strongly impacted. 

Mulching materials and mulching rates both significantly (P≤0.05) increased the 

magnesium content. In terms of magnesium content, plants mulched with sawdust 

produced the largest amount (33.49 mg 100 g), followed by soybean mulch, while rice 

husk mulch had the lowest mean value. The plants mulched at a rate of 10 t/ha 

produced the highest magnesium content (107.97 mg 100 g) compared to other rates 

assessed, and this difference was significant (P≤0.05). As a result, the other two rates 

were comparable. The calcium content was not significantly increased by mulch 

materials, but it was by the rates; the plants mulched at 10 t/ha had the highest calcium 

content (107.97 mg g), whereas the control plot had the lowest mean value. There was 

no significant (P≥0.05) impact of the interaction between mulching rates and mulch 

materials (Table 2). 
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Table 2. Effect of mulch materials and mulching rates on protein, magnesium and 

calcium nutritional quality of turmeric in 2023/-24 cropping season 

Treatment Protein (%) Magnesium (mg/100 g) Calcium (mg/100 g) 

Mulching materials (MM)    

Rice husk 10.72 22.70 86.31 

Soybean  8. 53 25.94 89.21 

Saw dust  9. 78 33.49 86.80 

Level of significance NS * NS 

SE± 1.04 2.31 10.54 

LSD 3.12 6.94 31.59 

Mulching rates (t/ha) (MR)    

0 8.97 24.24 65.15 

5  9.67 20.22 89.20 

10  10.40 37.66 107.96 

Level of significance NS * * 

SE± 1.04 2.31 10.54 

LSD 3.12 6.94 31.59 

Interaction    

MM X MR * NS NS 

SE = Standard Error, LSD = Least Significant Difference, NS = Not Significant, * Significant at 5% 

Mulch materials and mulching rates had a substantial (P≤0.05) impact on iron and 

manganese contents. Although they were not much different from soybeans, plants 

mulched with rice husk had the highest iron concentration. Additionally, plants 

mulched at a rate of 5 t/ha had the maximum iron content, whereas the un-mulched 

plot had the lowest mean value. However, plants mulched at 10 t/ha produced the 

maximum manganese mineral content (5.89 mg g), but plants mulched at 5 t/ha and 

the control plot were comparable. Manganese content was greatly impacted by the 

interaction between mulching rates and mulch types. Potassium and calcium mineral 

levels were not significantly impacted by mulching rates or materials, but the 

interaction between the two was (P≥0.05) strongly impacted (Table 3). 
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Table 3. Effect of mulch materials and mulching rates on Iron, manganese and 

Potassium nutritional quality of  turmeric in 2023/-24 cropping season 

Treatment Iron (mg/100 g) Manganese (mg/100 g) Potassium (mg/100 g) 

Mulch materials (MM)    

Rice husk 6.95 4.74 118.30 

Soybean 6.51     3.13 133.52 

Saw dust 4.79 5.44 122.146 

Level of significance * * NS 

SE± 0.64     0.54 6.14 

LSD 1.93     1.62 18.42 

Mulching rates (t/ha) (MR)    

0 4.74     3.61 119.13 

5  7.35     3.81 133.97 

10  6.16 5.89 120.87 

Level of significance * * NS 

SE± 0.64     0.54 6.14 

LSD 1.93     1.62 18.42 

Interaction    

MM X MR NS * * 

SE = Standard Error, LSD = Least Significant Difference, NS = Not Significant, * Significant at 5% 

Effect of Mulch Type and Mulching Rates on Nutrient Uptake of Turmeric 

Calcium nutrient uptake was not significantly (P≥0.05) impacted by mulch materials 

and mulching rates. However, interaction effect between mulch materials and 

mulching rates was considerably (P≤0.05) affected. Mulching materials, mulching 

rates, and their interaction did not significantly (P≥0.05) influence manganese nutrient 

uptake. 

Mulching materials and rates had a substantial (P≤0.05) impact on the uptake of 

turmeric iron nutrients. Rich husk had the lowest mean value, whereas plants mulched 

with sawdust had the maximum nutrient uptake (2.46 mg g), which was comparable 

to soybeans. It is clear that the plants mulched at a rate of 5 t/ha had the greatest mean 

value (2.37 mg g), which was not substantially different from the plants mulched at a 

rate of 10 t/ha. The control plot had the lowest mean value. Mulching rates and mulch 

materials did not significantly (P≥0.05) affect the interaction impact. Mulch materials 

alone considerably improved turmeric plants uptake of potassium nutrients (Table 4).  
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Table 4. Effect of mulch materials and mulching rates on calcium, Manganese and Iron 

nutrient uptake of turmeric in 2023/-24 cropping season 

Treatment Calcium (mg/100 g) Manganese (mg/100 g) Iron (mg/100 g) 

Mulch materials (MM)    

Rice husk 94.30 4.61 1.71 

Soybean 131.07 5.31 2.34 

Saw dust 98.44 5.36 2.46 

Level of significance NS NS * 

SE± 14.17 1.47     0.15 

LSD 42.49 4.42 0.46 

Mulching rates (t/ha) (MR)    

0 119.45 3.59 1.78 

5  99.40 4.99 2.37 

10  104.96 6.70 2.36 

Level of significance NS NS * 

SE± 14.17 1.47     0.15 

LSD 42.49 4.42 0.46 

Interaction    

MM X MR * NS NS 

SE = Standard Error, LSD = Least Significant Difference, NS = Not Significant, * Significant at 5% 

 

The plants mulched with soybean proved its superiority over the ones mulched with 

saw dust, but was not significantly different from rice husk mulch material. The 

mulching rates did not prove any level of significance with each other. Also, 

interaction between mulch materials and mulching rates were not significantly 

different. On the other hand, magnesium uptake was not significantly (P≥0.05) affected 

by mulch materials and mulching rates, but the interaction effect did. Nitrogen 

nutrient uptake of turmeric plants was significantly (P≤0.05) inferred by mulch 

materials, mulching rates and its interaction.Plants mulched with saw dust produced 

the highest uptake (7.54 mg g) which was concurrent with that of soybean while the 

least mean value (4.16 mg g) was observed from rice husk. There was no significant 

effect among the mulching rates; however the highest nutrient uptake was received 

from plants mulched at 5 t/ha. The interaction between mulch materials and mulching 

rates was significantly (P≥0.05) influenced (Table 5).   
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Table 5. Effect of mulch materials and mulching rates on protein, magnesium and 

calcium nutrient uptake of  turmeric in 2023/-24 cropping season 

Treatment Potassium mg/100 g) Magnesium (mg/100 g) Nitrogen (mg/100 g) 

Mulch materials (MM)    

Rice husk 102.53 41.92 4.16 

Soybean 110.28 46.43 6.02 

Saw dust 78.13 44.70 5.38 

Level of significance * NS * 

SE± 8.76 4.91 0.75 

LSD 26.27 14.71 2.24 

Mulching rates (t/ha) (MR)    

0 92.93 43.32 6.00 

5  100.93 50.55 6.83 

10  97.10 39.17 4.89 

Level of significance * NS * 

SE± 8.76 4.91 0.75 

LSD 26.27 14.71 2.24 

Interaction    

MM X MR NS * * 

SE = Standard Error, LSD = Least Significant Difference, NS = Not Significant, * Significant at 5% 

 

Interaction between Mulch Materials and Mulching Rates on Protein, Manganese 

and Potassium of Turmeric 

The interaction between mulch materials and mulching rates on number of protein 

content is significant (Table 6). Where plants mulched with saw dust at the rate of 5 

t/ha produced higher number of protein content than other interactions. 

Table 6. Effect of mulch materials and mulching rates interaction on protein, 

manganese and potassium contents of turmeric in 2023/-24 cropping season 

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

level of probability, SE = Standard Error, LSD = Least Significant Difference 

Mulch materials Mulching rates Protein Manganese Potassium 

1 1 13.19ab 5.96b 111.11b 

1 2 7.80bc 3.45bc 122.83ab 

1 3 11.18abc 4.82bc 120.97ab 

2 1 6.52c 2.65c 148.64a 

2 2 7.74c 3.27bc 128.97ab 

2 3 11.34abc 3.45bc 122.96ab 

3 1 7.20c 2.22c 97.65b 

3 2 13.46a 4.72bc 150.11a 

3 3 8.69abc 9.39a 118.67ab 

SE±  1.80 0.93 10.64 

LSD  5.40 2.80 31.90 
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More also, the highest manganese nutritional content was gotten from the plants 

mulched with saw dust at the rate of 10 t/ha and the least mean values were received 

from the plants mulched with saw dust.On the other hand, plants mulched with saw 

dust significantly produced the highest potassium content which was at par with 

soybean straw compared with the rest of the interactions (Table 6). 

Interaction between Mulch Materials and Mulching Rate on Calcium, Magnesium 

and Nitrogen Uptake of Turmeric 

The interactive effect between mulch type and mulching rates on calcium content is 

significant (Table 7), where plants mulched with soybean straw gave higher protein 

content than other interactions.  

Table 7. Effect of mulch materials and mulching rates interaction on calcium, 

magnesium and nitrogen uptake of turmeric in 2023/-24 cropping season 

Mulch materials Mulching rates Calcium Magnesium Nitrogen 

1 1 103.64abc 32.02b 4.04bc 

1 2 120.60abc 60.52a 3.12c 

1 3 58.66c 33.21b 5.32bc 

2 1 173.20a 64.81a 7.72ab 

2 2 67.25c 40.36ab 7.33ab 

2 3 152.77ab 34.10b 3.01c 

3 1 81.52bc 33.14b 6.24abc 

3 2 110.36abc 50.77ab 10.04a 

3 3 103.43abc 50.19ab 6.33abc 

SE±  24.55 8.50 1.29 

LSD  73.60 25.48 3.87 

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

level of probability, SE = Standard Error, LSD = Least Significant Difference 

Much more, the highest magnesium content was produced from the plants mulched 

with soybean which was concurrent with the plants mulched with rice husk at 5 

t/ha.On the other hand, plants mulched with sawdust at a rate of 5 t/ha had the highest 

nitrogen content, whereas plants mulched with soybean and rice husk at the rates of 5 

and 10 t/ha had the lowest nitrogen content (Table 7).  

DISCUSSION 

According to the current study, the marginal local variety of turmeric had a 

magnesium content of 33.49 mg/100 g, which is consistent with the findings of 

Kumarawa et al. (2007), who found that magnesium as a mineral content can lower 

blood pressure in humans, resulting in a good, healthy lifestyle. This study found that 

applying different mulch materials and mulching rates resulted in significant 

differences in iron and manganese contents.This contradicts the findings of Shirish et 

al. (2013), who claimed that mulching is a crucial part of turmeric management 
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techniques that may assist raise the mineral concentrations. According to this study, 

mulching rates and materials had no discernible effects on the mineral composition of 

manganese or potassium. This contradicts the findings of a field trial conducted by 

Kumarawa et al. (2007), who observed a considerable impact on the nutritional value 

of turmeric. 

The present investigation found that mulching rates and materials consistently 

resulted in considerable improvements in magnesium, iron, and manganese levels. 

These findings are congruent with those of Quaye et al. (2009) and Prinyawiwatkul et 

al. (1996) who found that plants have a significant quantity of mineral content overall. 

Concurrently, this study demonstrated that soybean mulch outperformed other 

mulching materials in terms of nutritional quality. 

This study clearly showed that the best nutritional absorption of potassium was found 

in soybean mulch. This is enough to state that, when plants were mulched at a rate of 

5 t/ha, the best uptake of potassium nutrients was observed compared to other rates 

assessed. The current study's findings, on the other hand, showed that mulching rates 

and materials had an impact on iron, potassium, and nitrogen uptakes. This suggests 

that turmeric plants require these nutrients for metabolism and soil nutrient buildup. 

The study's findings concur with those of Farooq et al. (2013), who emphasized that 

normally plants need nutrients for uptake and translocation; otherwise, productivity 

may suffer to the cost of output. Turmeric mulching should therefore be promoted in 

order to retain soil moisture for plant growth, yield, and mineral content generation 

as well as improved nutrient uptake. 

As a result, the study's conclusions demonstrated that, with the exception of calcium, 

manganese, and magnesium, nutrient uptake was noteworthy. Only soybean mulch 

showed the highest nutrient uptake, according to the study's findings. The study's 

results are consistent with those of a study on the nutritional intake of two okra 

cultivars conducted by Tswanya et al. (2020). The current study's findings showed that 

there was a relationship between mulching rates and materials in terms of nutrient 

uptake and nutritional quality. However, when turmeric is grown using a variety of 

mulch materials and mulching rates, better interaction can be produced. 

CONCLUSION and RECOMMENDATION 

Based on the investigation, it was found that sawdust at a rate of 10 t/ha had the 

highest magnesium mineral concentration (107.97 mg 100 g). Additionally, at a rate of 

5 t/ha, soybean mulch produced the maximum potassium nutritional absorption 

(110.29 mg 100 g). Therefore, sawdust mulch at a rate of 10 t/ha might yield a higher 

mineral content and soybean mulch at a rate of 5 t/ha could be utilized for turmeric 

farming communities in the study area to improve nutrient uptake. 

 



 Matthew et al. / J. Agric. Food, Environ. Anim. Sci. 6(2): 389-402, 2025  

 
 

400 
 

ACKNOWLEDGEMENTS 

The authors desire to acknowledgeWe are thankful to Sheda Science and Technology 

Complex management for given us the enabling environment to conduct the research. 

Conflict of Interest 

The authors declare no competing interest. 

Authors Contribution 

The authors contributed immensely to the article. 

REFERENCES 

Agere L, Shiferaw T., 2015. Determination of optimum rate of nitrogen and 

phosphorus fertilizers for the yield and components of turmeric (Curcuma longa L.) 

on nitisols at Yaki Woreda Southwestern Ethiopia. Academic Research Journal of 

Agricultural Science and Research, 3(10): 289-295. 

Ahmad SA, Hussain MB, Sultan MT, Arshad MS, Waheed M, Shariati MA, Plygun S, 

Hashempur MH., 2020. Biochemistry, safety, pharmacological activities, and clinical 

applications of turmeric: a mechanistic review. Evidence-Based Complementary and 

Alternative Medicine, 7656919. https://doi.org/10.1155/2020/7656919. 

Akter J, Hossain MA, Takara K, Islam MZ, Hou DX., 2019. Antioxidant activity of 

different species and varieties of turmeric (Curcuma spp): isolation of active 

compounds. Comparative Biochemistry and Physiology Part-C: Toxicology and 

Pharmacology, 215: 9-17. 

Bhardwaj RL., 2011. Benchmark survey on effect of mulching material on crop 

production. Krishi Vigyan Kendra, Sirohi, MPUAT Udaipur, 12-15. 

Chanda S, Ramachandra TV., 2019. Phytochemical and pharmacological importance 

of turmeric (Curcuma longa): a review. Research & Reviews: A Journal of 

Pharmacology, 9: 16-23. 

Chattopadhyan L, Biswas K, Bandyo-Padhyay U, Banerjee RL., 2004. Turmeric and 

curcumin: Biological action and medicinal applications. Current Science, 87: 44-53. 

Enemor VHA, Oguazu CE, Odiakosa AU, Okafor SC., 2019. Evaluation of the 

medicinal properties and possible nutrient composition of Citrullus lanatus 

(watermelon) seed. Research Journal of Medicinal Plants, 13: 129-135. 

https://doi.org/10.3923/rjmp.2019.129.135. 



 Matthew et al. / J. Agric. Food, Environ. Anim. Sci. 6(2): 389-402, 2025  

 
 

401 
 

Farooq M, Irfan M, Aziz T, Ahmad I, Cheema S., 2013. Seed priming with ascorbic acid 

improves drought resistance of wheat. Journal of Agronomy and Crop Science, 199(1): 

12-22. 

IITA, 2009. Automated and semi-automated methods for soil and plant analysis. 

Manual series No. 7. IITA, Ibadan, Nigeria. 

Indulekha VP, Thomas CG., 2018. Utilization of water hyacinth as mulch in turmeric. 

Journal of Tropical Agriculture, 56: 27-33. 

Iqbal R, Raza MAS, Valipour M, Saleem MF, Zaheer MS, Ahmad S, Toleikiene M, 

Haider I, Aslam MU, Nazar MA., 2020. Potential agricultural and environmental 

benefits of mulches - a review. Bulletin of the National Research Centre, 44: 75. 

https://doi.org/10.1186/s42269-020-00290-3. 

Jilani MS, Waseem K, Habib-Ur-Rehman M., 2012. Performance of different turmeric 

cultivars in Deralsmail Khan. Pakistan Journal of Agricultural Sciences, 49: 47-55. 

Koneri RB, Samaddar S, Ramaiah CT., 2014. Antidiabetic activity of a triterpenoid 

saponin isolated from Momordica cymbalaria Fenzl. Indian Journal of Experimental 

Biology, 52: 46-52. https://doi.org/10.4103/0253-7613.125179. 

Kubinarawa D, Ajoku GA, Enwerem NM, Okorie DA., 2007. Preliminary 

phytochemical and anti-microbial screening of 50 medicinal plants from Nigeria. 

African Journal of Biotechnology, 6(14): 1690-1696. 

Kumar B, Gill BS., 2010. Growth, yield, quality of turmeric (Curcuma longa L.) as 

influenced by planting method, plant density and planting material. Journal of Spices 

and Aromatic Crops, 19(1-2): 42-49. 

Kumar P, Lata S, Swapnil S, Sinha A, Singh D., 2022. Effect of tillage and mulching on 

growth, yield and economics of maize crops. International Journal of Bio-resource and 

Stress Management, 13(4): 332-338. https://doi.org/10.23910/1.2022.2362a. 

Mohanty DC, Sharma Y, Panda BS., 1991. Influence of mulch materials and ground 

covers on the yield of turmeric under rainfed condition in Orissa. Indian Cocoa, 

Arecanut and Spices Journal, 14: 97-99. 

Nwaekpe JO, Anyaegbunam HN, Okoye BC, Asomugha GN., 2015. Promotion of 

turmeric for the food/pharmaceutical industry in Nigeria. American Journal of 

Experimental Agriculture, 8: 335-341. https://doi.org/10.9734/AJEA/2015/16517. 

Olatunde A, Joel EB, Tijjani H., 2014. Anti-diabetic activity of aqueous extract of 

Curcuma longa (Linn) rhizome in normal and alloxan-induced diabetic rats. 

Researcher, 6: 58-65. 

Ononamadu CJ, Ihegboro GO, Owolarafe TA, Kailania S, Fadilua M, Ezeigwe OC, 

Oshobu ML, Nwachukwu FC., 2019. Identification of potential antioxidant and 



 Matthew et al. / J. Agric. Food, Environ. Anim. Sci. 6(2): 389-402, 2025  

 
 

402 
 

hypoglycemic compounds in aqueous-methanol fraction of methanolic extract of 

Ocimum canum leaves. Analytical and Bioanalytical Chemistry Research, 6: 431-439. 

Prasad S, Aggarwal BB., 2011. Turmeric, the golden spice: from traditional medicine 

to modern medicine. In: Benzie IFF, Wachtel-Galor S (Eds.), Herbal Medicine: 

Biomolecular and Clinical Aspects, 2nd Edition. CRC Press/Taylor & Francis, Boca 

Raton, Chapter 13. https://www.ncbi.nlm.nih.gov/books/NBK92752. 

Prinyawiwatkul W, McWatters KH, Beuchat LR, Phillips RD, Uebersak MA., 1996. 

Cowpea flour: a potential ingredient in food products. Critical Reviews in Food 

Science and Nutrition, 36(5): 413-436. 

Qin S, Zhang J, Dai H, Wang D, Li D., 2014. Effect of ridge-furrow and plastic-mulching 

planting patterns on yield formation and water movement of potato in a semi-arid 

area. Agricultural Water Management, 131: 87-94. 

Quaye W, Adofo K, Madode Y, Abizari AR., 2009. Exploratory and multidisciplinary 

survey of the cowpea network in the Tolon-Kumbungu district of Ghana: a food 

sovereignty perspective. African Journal of Agricultural Research, 4(4): 311-320. 

Shirish SP, Tushar SK, Sathish AB., 2013. Mulching: a soil and water conservation 

practice. Research Journal of Agriculture and Forestry Sciences, 1(3): 26-29. 

Sidhu PS, Dhillon GS, Brar AS., 2016. Effect of mulching, spacing and intercropping of 

green gram (Vigna radiata) on growth, yield and quality of turmeric (Curcuma longa 

L.). International Journal of Agricultural Sciences, 12: 90-94. 

Singh P, Srivastava P, Sharma A, Hore D, Panwar B., 2001. Genetic variability and 

correlation in turmeric (Curcuma longa L.). Indian Journal of Hill Farming, 14: 24-28. 

Taoheed AA, Tolulope AA, Saidu AB, Odewumi OG, Sunday RM, Usman M., 2017. 

Phytochemical properties, proximate and mineral composition of Curcuma longa 

Linn. and Zingiber officinale Rost.: a comparative study. Journal of Scientific Research 

and Reports, 13: 1-7. https://doi.org/10.9734/JSRR/2017/32623. 

Thakur M, Kumar R., 2021. Mulching, boosting crop productivity and improving soil 

environment in herbal plants. Journal of Applied Research on Medicinal and Aromatic 

Plants, 20: 100-287. 

Tomeh MA, Hadianamrei R, Zhao X., 2019. A review of curcumin and its derivatives 

as anticancer agents. Molecular Science, 20: 1-26. 

Tswanya MN, Amuzie U, Babatunde O, Akinwale A, Bashiru T, Kyuka C, Abubakar 

I., 2020. Response of pruning on growth, fruit yield, nutritional quality and nutrient 

uptake of two okra varieties (Abelmoschus esculentus). Asian Journal of Agricultural 

and Horticultural Research, 7(3): 31-39. 

 


