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Abstract 

Curcuma longa L.(turmeric) is one of the most essential available spices in Nigeria. The field study was conducted at 
Teaching and Research Farm of Faculty of Agriculture and Veterinary Medicine, Imo State University, Owerri, Nigeria. 
During the planting season of 2019 to assess effect of different levels of Dumpsite Organic Manure Soil on Growth 
parameters, nutrient content and yield of turmeric. The experiment was laid in Randomized Block Complete Design 
with three replications. T1: Control, T2: 05 tons; T3 10 tons, T4: 15 tons of Dumpsite Organic Manure Soil. The result of 
the study revealed that high doses (T4) of Dumpsite soil significantly influenced maximum growth parameters viz; plant 
height, leaf area, leaf length, leaf area index.15 tons of Dumpsite Organic Manure Soil (T4) recorded the maximum yield 
per hectare (17.66kg/h) while the lowest (6.863kg) was obtained from control. The result of proximate composition 
showed that 15 tons (T4) of dumpsite organic manure soil significantly improve the Ash, Fibre, Protein and carbohydrate 
contents compare to control. Moisture content (81%) and fat content (0.6369%) were higher in control compare to 
other treatment levels. The result has shown that Dumpsite Organic Manure Soil has potential to improve growth of 
Turmeric (Curcuma longa L.) and other crops. 
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1. Introduction

Dumpsite Manure is a product of indiscriminate waste disposal in urban cities of Nigeria. Majority of these Dumpsites 
are located in residential streets where people consciously or unconsciously dump their household waste. However, 
over the years individuals tend to cultivate in such places especially after it has been reclaimed by the owners of the site 
without minding whether it is safe for crop growth or not. In order hand, some people collect composted Dumpsite 
Manure Soil as source of organic manure and use it as a medium for garden farming or for potted planting. The use of 
residue from human consumption, agricultural activities, and municipal waste can improve soil physical and chemical 
properties and also the fertility and production [1] Compost manure is an essential resource to maintain and restore 
soil fertility and are greatly valued these days where the organic matter content of the soil is low [2,1]. Soil organic 
matter plays a major role in maintaining soil quality [3]. In addition, to supplying plant nutrients, the type and amount 
of soil organic matter influences several soil properties [4]. However, the application of composted waste to agricultural 
soils requires caution due to possibility of food chain contamination and negative effects on soil microbiology, 
particularly rhizobia [5]. [1] observed that dumpsite soil had an increasing effect on the height of Phaceous vulgaris.[1], 
reported that an increase in dumpsite soil proportion influence an increase in the moisture, ash, crude fibre, fat and 
protein content while the carbohydrate content decreased. 
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The problem of solid waste is not just that of generation nor collection but also that of disposal and its effects on the 
quality of soil and plants, [6]. Most of such disposal sites are significantly selected nor well planned, or properly managed 
so they are usually accessible to scavenges, animal and vegetable cultivators [6]. 

[7] reported that N and P content in plant shoots were highly dependent on the dose of municipal solid waste compost. 
[8], from those organic wastes stimulate the availability of NO3-N in soil as reported by [9]. 

Organic wastes not only influence soil properties but also play a great role in the growth and development of plants thus 
improves agricultural productivity [10]. This observation corresponds with [11] reporting that the application of 
Municipal Solid Waste at 40tha-1 in growing Mebembryantheniumeduleenhanced nutrient (N.P. and K) uptake which led 
to the increase of plant biomass and relative growth rate (+93% on average) as compared to the control. These results 
are supported by [12] who concluded that manure MSW compost stimulated the yield of spiny chicory and increased 
bioavailability of trace elements (Cu, Zn, Fe, Mn, Cr, Ni, Pb, Cd) in soils. 

The positive effects of waste on plant growth were also proved by [13]. The authors evaluated the agronomic 
characteristics of five urban waste types and registered by 5-30% higher ryegrass yields. Furthermore, the addition of 
MSW compost at approximately 45 and 90Mgha-1 increased the yield of Timothy and red clover forage crops [14]. [15] 
reported that P availability increased in acid and weathered soils with the application of organic amendments.  

[16] reported that incorporated organic gave 32% higher yields than an unfertilized fields. The addition of manure 
improved the growth of Chenopodium album andreduced the heavy metal in contaminated soil [17]. [18], found that the 
application of farm waste compost at 2700kg per 10 acres led to significantly higher fresh weight of lettuce than in 
control and commercial compost treated soils. [16], reported that in case of MSW and SS addition to soil, various kinds 
of harmful components, especially heavy metals are entered into soil as well as into plants.The organic wastes also 
provide essential plant nutrients and maintain soil fertility and thus stimulate crop growth and yield [10]. 

The adverse effect of continuous use of high dose of chemical fertilizers on soil condition and environment has been 
realized recently by scientific community, local farmers are not showing considerable inclination towards organic 
farming with decrease usage of inorganic fertilizers although, Nigeria and State Government have not really shown 
seriousness in curbing the use of chemical fertilizer with its attending high cost in our agricultural productivity. Farmers 
in urban cities and local have resorted to the use of Composted Dumpsite Organic Manure Soil as cheap means of source 
of fertilizer without minding the effect of harmful substances in it. Also not much has been done on the use of Dumpsite 
Organic Manure in Production of Turmeric in Nigeria, justifies the need to study the effect of Dumpsite Organic Manure 
on growth, nutrient content and yield of Curcuma longa L. (turmeric). 

2. Material and methods 

The study was carried out at Research and Experimental Farm of Faculty of Agriculture and Veterinary Medicine, Imo 
State University, Owerri, Imo State, Nigeria. Owerri lies between latitudes 50 20’N and 60 55’E, and longitudes 60 35’E 
and 70 08’E on elevation of 71m above the sea level, within the South East Rain Forest Agricultural Zone of Nigeria. The 
area as reported by [19] maintains an average annual rainfall of 2,500mm, 270C temperature and relative humidity of 
85%. 

2.1. Experimental Materials 

Rhizome of Curcuma longa L.(turmeric) was collected from Imo State Agriculture Development Programme (ADP) here 
in Owerri. Dumpsite Organic Manure Soil was collected from Dumpsite at Works Layout Owerri. The seeds of rhizome 
collected were five from unwanted materials such as weeds and are healthy. 

2.2. Treatments 

The treatments for the study are grouped in different levels of Dumpsite Organic Manure Soil and were used in the study 
as follows: T1(control), T2(5tons), T3(10tons) and T4(15tons). 

2.3. Experimental Design and Layout 

The experiment was carried out in a Randomized Complete Block Design (RCBD) with four (4) treatments which were 
replicated three (3) times. 
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2.4. Data Collection 

Data were collected on the following parameters. 

They are: plant height, leaf length, leaf area, and leaf area index, number of rhizomes, fresh weight and yield per hectare. 
Proximate compositions were analyzed using [20]. 

2.5. Statistical Analysis  

Data collected were subjected to analysis of variance (ANOVA) using SPSS Version 2.0, while the mean differences were 
separated using Duncan’s Multiple Range Test (DMRT) at 5% confidence level. 

3. Results 

The result on soil physicochemical properties is presented intable 1. The analysis show that Dumpsite contained more 
of organic matter, organic carbon, Nitrogen, phosphorus and potassium including high heavy metals evaluated. 

Table 1 Physicochemical Properties of Dumpsite soil and Top soil 

Parameters  Dumpsite organic manure soil Top soil 

Chromium ppm 0.207 1.25 

Zinc ppm 21.165 1.65 

Copper ppm 0.024 1.83 

Cadmium ppm 1.087 - 

Lead ppm 17.582 1.37 

Silver ppm 0.883 - 

Iron ppm 18.910 1.65 

Cacmol/kg 0.1026 3.20 

Mg cmol/kg 0.0522 2.90 

Na cmol/kg 0.0217 0.19 

Phosphorous mg/kg 66.213 12.5 

Total organic carbon % 0.1275 1.34 

Total Nitrogen % 2.408 0.12 

Potassium 43.315 0.21 

% Sand 65.6 77.60 

% Silt 27.2 8.0 

% Clay 7.2 14.4 

Class SL LS 

pH 5.8 5.36 

CEC Cmol/kg 5.7548 7.70 

Organic matter 3.25 1.53 

3.1. Plant height 

The data in pant height (Table 2) showed that application of Dumpsite manure significantly improved the plant height 
of Curcuma longa L. (turmeric) as month increases. T4 at 1 and 2 MAP recorded the tallest plant heights (6.533cm and 
26.333cm respectively) which was not statistically different (P<0.05) from the lowest (00cm) obtained on both months, 
among the Dumpsite treatments levels, whereas at 3 months after planting, T2 recorded the tallest plant height of 
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41.90cm which was significantly different (P<0.05) from the shortest plant height (14.17cm) recorded from control and 
other treatment levels from Dumpsite. However, at 4, 5 and 6 months after planting T4 from Dumpsite manure recorded 
tallest plants (74.067cm, 74.83cm and 89.80cm respectively) compare to control and other treatments levels. It was 
observed that the rhizome took up to 2 months before it sprouted.  

 Table 2 Effect of dumpsite organic manure soil on plant height (cm) of Curcuma longa L.(turmeric) 

Treatments 1 MAP 2 MAP 3 MAP 4 MAP 5 MAP 6 MAP 

T1 0.00a 0.000a 14.17c 39.670c 50.40b 60.48b 

T2 3.467a 20.700ab 37.57abc 53.000bc 66.30ab 79.71ab 

T3 3.867a 16.500b 41.90ab 68.400ab 74.60ab 89.52ab 

T4 6.533a 26.333ab 33.33bc 74.067a 74.83ab 89.80ab 

Means in the same column with the same letter(s) are not significantly different (P<0.05) 

3.2. Effect of Dumpsite Organic manure soil on Leaf Length (cm) of Curcuma longa L.(turmeric) 

The application of different levels of Dumpsite on the leaf lengths per plant of Turmeric differed significantly among 
various levels of applications. Among different levels of the Dumpsite, Treatment 4 recorded the longest leaf lengths 
(45.033cm) compared to the lowest obtained from control which was statistically different (P<0.05) also statistically 
different between the intermediate levels as shown in Table 3. 

Table 3 Effect of Dumpsite Organic manure soil on leaf length (cm) of Curcuma longa L.(turmeric) 

Treatments 1 MAP 2 MAP 3 MAP 4 MAP 5 MAP 6 MAP 

T1 0.000a 0.000b 16.033c 24.100d 29.467b 34.387c 

T2 4.500a 19.567a 28.833b 32.733c 36.267ab 39.373bc 

T3 4.333a 21.167a 31.900ab 36.200bc 40.800ab 39.700bc 

T4 3.233a 24.333a 34.167ab 40.50bc 41.500a 45.033abc 

Means in the same column with the same letter(s) are not significantly different (P<0.05) 

3.3. Effect of Dumpsite Organic manure soil on leaf Area (cm)of Curcuma longa L. (turmeric)  

Leaf area per plant was influenced by application of Dumpsite Organic Manure Soil. It was observed at 1 and 2 MAP that 
there was no significant different (P<0.05) among the various values recorded from different treatment levels and 
sources as shown in Table 4. While at 3MAP to 6MAP. The organic manure source at different levels significantly 
influenced the leaf area of turmeric. In T4 from Dumpsite Organic Manure at 1, 2, 3 and 4 MAP recorded maximum leaf 
area (266.2cm2, 2482.8cm2, 6197.7cm2 and 7515.0cm2 respectively) compared to the lowest obtained in control . T3also 
recorded the highest leaf areas of 8455cm2 and 10149cm2 respectively which was significantly different from control 
as shown in Table 4.  

Table 4 Effect of Dumpsite soil manure on leaf area (cm2) of Curcuma longa L.(turmeric) 

Treatments 1 MAP 2 MAP 3 MAP 4 MAP 5 MAP 6 MAP 

T1 0.0a 0.0b 1241.1c 2954.0c 4681b 5617b 

T2 17.9a 1770.1a 5140.4b 5274.0b 7234ab 8681ab 

T3 96.1a 1794.8a 6159.7ab 6687.0ab 8458ab 10149ab 

T4 266.2a 2482.8a 6197.7ab 7515.0ab 7662ab 9194ab 

Means in the same column with the same letter(s) are not significantly different (P<0.05) 
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3.4. Effect of Dumpsite organic manure soil of Leaf Area Index of Curcuma longa L.(turmeric) 

Table 5 shows the effect of rates of Dumpsite Organic Manure Soil on leaf area index of Turmeric at 1, 2, 3 and 4 MAP. 
The results also showed that there was no significant difference between the leaf area indexes at 1 MAP as influenced 
by Dumpsite Organic Manure. It was observed on leaf area index,that there was no trend on the values recorded. 
However, at 3MAP T3 of Dumpsite Organic Manure Soil recorded the maximum leaf area index of 4.2067 which was not 
significantly different from control and other intermediate values. Whereas, at 4, 5 and 6 MAP content recorded the 
highest leaf area index which was not significantly different from other treatment levels.We observed a decrease of leaf 
area index at 6MAP. 

Table 5 Effect of Dumpsite organic manure soil on leaf area index of Curcuma longa L.(turmeric) 

Treatments 1 MAP 2 MAP 3 MAP 4 MAP 5 MAP 6 MAP 

T1 0.000a 0.000c 1.8920b 3.1547a 3.4063a 2.8383a 

T2 0.4817a 3.1480ab 3.0780ab 2.3863ab 3.1543a 2.6297a 

T3 1.6420a 2.6383ab 4.2067ab 2.0390ab 3.0807ab 2.5677a 

T4 0.4933a 2.3067b 3.4753ab 1.7767b 1.6497c 1.3747c 

Means in the same column with the same letter(s) are not significantly different (P<0.05) 

3.5. Effect of Dumpsite organic manure soil Curcuma longa L. (turmeric) on Proximate Composition 

Dumpsite organic manure soil application significantly improved quality of nutrient content of Curcuma longa 
L.(turmeric)rhizome as shown in figure 1. 

On moisture content, control significantly recorded the highest moisture content (81%) compare to the lowest (72%) 
recorded from T4. This was followed by T3 (76%) and T2 (75%) at moisture respectively. 

Data on Ash content showed that T4 recorded the highest Ash content (7.146%) which was significantly different from 
the lowest (0.15%) recorded from T2. Whereas, T3 obtained significantly higher Ash content (3.983%) than control (2%) 
and T2 (0.15%). Data analysis showed that fat content was not improved significantly by addition of Dumpsite Organic 
Manure Soil, because it was observed that control recorded the highest percentage of fat content (0.6369%) compare 
to the lowest (0.395% obtained from T3. This was by T4 (0.445%) and T2 (0.396%). The result on fibre content revealed 
that T3 gave the highest fibre content of 8.427% which was significantly different (P<0.05) from the lowest (2.283%) 
recorded from control. This was followed by T4 with 2.939% fibre content and T2 with 2.852% fibre content. Data on 
Protein showed that T4 and control had similar protein percentage content of 4.9% respectively which was significantly 
different (P<0.05) from the lowest (4.2%) recorded from T2. This was followed by T3 (4.55%) and T2 (4.2%).  

 

Figure 1 Effect of Dumpsite Organic Manure Soil on Proximate Composition of Turmeric 
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A perusal of the data on proximate composition revealed that percentage of carbohydrate content was significantly 
influenced by different levels of Dumpsite Organic Manure Soil. T2 recorded the highest amount (17.412%) of 
percentage carbohydrate content significantly different from the lowest 6.644% obtained from T3 control 9.563%. 
However, T4 significantly gave higher carbohydrate content of 12.57% than control and T2 as shown in figure 1 

3.6. Effect of Treatments on Yield and Yield Component of Curcuma longa L. (turmeric) 

3.6.1. Number of Turmeric Rhizomes 

Among the different doses of Dumpsite Organic Soil Manure treatment 3 gave the highest number of Rhizomes (328.7) 
compared to the lowest (189) number recorded in T1 there was no statistical effect amongthe treatment as shown in 
figure,2 

 

Figure 2 Effect of Dumpsite organic manure soil on Yield and Yield Component of Curcuma longa. L(turmeric) 

3.7. Fresh Weight 

On fresh weight, T4 among the Dumpsite recorded the highest weight (1769.3g) which was not statistically different 
from the lowest 686.3g obtained from T1. However, in all, the T7 gave maximum weight of 2643.0g which was 
statistically different from the lowest 686.3g from control and other intermediate levels. 

3.8. Yield 

The effect of Dumpsite showed that yield per hectare of Curcuma longa L.(turmeric) did not differed significantly 
(P<0.05) due to the application of various doses of Dumpsite Organic Manure Soil used. The highest per hectare 
(17.66kg/h) was recorded in T4 among the Dumpsite Organic Manure soil compared the lowest obtained from T1.  

4. Discussion 

The study revealed that application of Dumpsite Soil Organic Manure soil influenced growth and yield of Curcuma longa 
L .(turmeric). The vegetative traits as shown in the results were significantly improved by application of Dumpsite 
Organic Manure. This could be attributed to release of micro and macro elements that are essential to growth of plant 
from Dumpsite Organic Manure soil which help in protein synthesis by the incorporation of release nitrogen and other 
minerals which enhance vegetative growth of Curcuma longa L.(turmeric)plant. The findings are in agreement to the 
results of [21], who reported also that, favourable growth observed could be as a result of improved soil physical and 
chemical properties due to incorporation of organic manure. This conformed to works of [22] and. [21]. 
Also,[10],reported that organic waste also provide essential plant nutrients and maintain soil fertility and thus 
stimulates crop growth and yield. 

The highest leaf length and leaf area observed from high rate of Dumpsite Manure could be that nutrients released in 
the soil from these manure types could lead to optimum vegetative growth and enhance maximum leaf length .This 
correspond to work of [23], who recorded longest leaf length from highest amount of nutrient from their 
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experiment.The results are similar to finding of [24] recorded data for plant height, number of leaves per plant, number 
of tillers per plant, leaf area, leaf biomass, shoot biomass and yield on Curcuma longa L. (turmeric) 

In this study, it was revealed that weight of rhizome increased with increase in the amount of Dumpsite application, it 
could be that the higher rate of application enhanced maximum plant nutrients in available form in Dumpsite manure 
which help proper growth of Curcuma longa L. (turmeric) resulting in highest fresh weight. [10] also reported that the 
organic wastes also provide essential plant nutrients and maintain soil fertility and thus stimulate crop growth and 
yield. 

The yield of Curcuma longa L. (urmeric was observed varied significantly among the different levels of application of 
Dumpsite manure. Though, comparatively the 15 tons recorded maximum yield than other rates. This could be due to 
fact that 15-tons contain more nutrients that improved growth of roots of Curcuma longa L. more which enhanced 
absorption of nutrients necessary for production of rhizomes, thereby increasing yield. This confirmed the work [23] 
who reported that organic manures improved the root system of turmeric, so the roots could absorbs the minerals and 
irons from soil solution efficiently, resulting in higher yield. Our findings in this study corresponds to findings of [12] 
who concluded that manure MSW compost stimulated the yield of spiny chicory and increased bioavailability of trace 
elements (Cu, Zn, Fe, Mn, Cr, Ni, Pb, Cd) in soils 

 Similarly [25] found that the FYM application significantly improved plant height, number and weight of mother, 
primary and secondary rhizome. Nitrogen, phosphorus and potassium contents in leaves and rhizome improved with 
farmyard manure application [25]. 

Increase observed in crude fibre, Ash content, fibre content, protein and carbohydrate compare to control, could be due 
to supply of macro element and microelement necessary for synthesis of these parameters in available form by 
application of Dumpsite Organic Manure Soil. This finding is in agreement with work of [26], in Guava, similar findings 
were reported by [27] in Curcuma aromatic and [28], in Amaranthus where crude fibre content was influenced by the 
application of vermicompost.The findings in this study on carbohydrate content is in sharp contrast with work of [1], 
who reported a decrease in carbohydrate content in Phaseolus vulgaris .C. 

5. Conclusion 

The result of this study revealed the potential of Dumpsite Organic Manure Soil in the growth and production of Curcuma 
longa L. (turmeric). The application of Dumpsite Organic Manure Soil had a significant effect on the performance of 
morphological parameters of Curcuma longa L. (Plant height, leaf length, leaf area, leaf area index, yield and yield 
components) measured. Also, it was concluded that the nutrients quality (Ash content, fibre, protein and carbohydrate) 
was improved compared to control, as a result it could be used for growth of crops provided harmful and toxic 
substances are not in excess in the soil which could affect animals and humans through bioaccumulation. 

Compliance with ethical standards 

Acknowledgments 

Authors are thankful to Tetfund for funding this study. 

Disclosure of conflict of interest 

The authors declared that there is no conflict of interest that could possibly arise in this work 

References 

[1] Osuagwu GGE,Nwokeocha OW,Mgbeze GC,Ini OO. Effect of Dumpsite Soil on the growth of common bean 
(Phaseolus vulgaris L.)International Journal of Plant Science and Ecology. 2015; 1: 213-217. 

[2] Castaldi, P,Garau, G,Melis P. Influence of compost from sea weeds on heavy metal dynamics in the soil plant 
system. Fresen Environmental Bulletin. 2004; 13:1529-1538. 

[3] Pedra F, Polo A,Domingues H. Effects of Municipal solid waste compost and sewage sludge on mineralization of 
soil organic matter. Soil Biology Biochemistry. 2007; 39:1375-1382. 



GSC Advanced Research and Reviews, 2021, 08(01), 140–148 

147 

[4] Araugo AST, Santos VB, Monteiro RTR. Responses of Soil Microbial Biomass and activity for practices of organic 
and conventional farming systems in Piavi State. Brazil European Journal of Soil Biology. 2008; 44:25-30. 

[5] Signh RP,AgrawalM.Potential benefits and rist of land Application of sewage sludge waste manage.2008.28:3247-
358 

[6] Magagi JV. Effects of wastes Dump on the quality of plants cultivated around Mpape Dumpsite FCT, Abuja, Nigeria. 
Ethiopian Journal of Environmental Studies and Management. 2012; 5(4): 567-573. 

[7] Mbarki S,Labidi N,Mahmoudi, H,Jedidi N,AbdellyC. Contrasting effects of municipal compost on alfalfa growth in 
clay and in sandy soils; N.P.K. content and heavy metal toxicity. Bioresources Technology. 2008; 99: 6745. 

[8] Wang J, Zhu B Zhang S, Muller C, Cau Z. Mechanisms of soil N-dynamics following long term-application of organic 
fertilizers to subtropical rainfed purple soil in China Soil Biology and Chemistry. 2015; 91: 222-231. 

[9] Srivastava P,Raghubanshi AS, Singh R,Tripathi SN. Soil Carbon efflux and sequestration as function of relative 
availability of inorganic N pools in dry tropical agro-ecosystem, Applied Soil Ecology. 2015; 96:1-6. 

[10] Hossain MZ, Von FragsteinundNiemsdorff P,Heb J. Effect of different organic wastes on soil properties and plant 
growth and yield. A review Scientia Agriculture Bohemica. 2017; 48(4): 224-237. 

[11] Lakhdar A,Falleh H,Ouni Y,Oueslati, S,Dabez, A,Ksouri R,C Abdelly. Municipal Solid waste compost application 
improves productivity, polyphenol content, and anti-oxidant capacity of Mesembryanthemumedule. Journal of 
Hazardous Materials.2011;191: 373-379.  

[12] Papafilippaki A,Paranychianakus N,Nikolaidus NP. Effect of soil type and municipal solid waste compost as soil 
amendment on Choniumspinosum (Spiny chicony) growth, Scientia Horticulturae. 2015; 195:195-205. 10.10161j. 
scienta 2015. 09. 030. 

[13] Tampio E,SaloT,JRinitala. Agronomic characteristics of five different urban wastes digest rates. Journal of 
Environmental Management. 2016; 169: 293-302. 

[14] Zheijakov VD, Astathie T, Caldwell CD, Macleod JM. Grimmett. Compost manure and gypsum application to 
timothy/red clover forage. Journal of Environmental Quality. 2006; 35: 2410-2418. 

[15] Andriamangara A,RakostesonT,Raganakoto OR,Razanakoto OR, Razatiamantsoa MP. Rabehariswa L, Smolder E. 
Farmyard Manure application has little effect on yield or phosphorus supply to irrigated rice growing weathered 
soils. Field Crops Research.2016;198: 61-69. 

[16] Debiase G,Montemurro F, Fiore A,Rotolo C,Farrage K,Micolis A, Brunetti G. Organic amendment and minimum 
tillage in winter wheat grown, in Mediterranean conditions. Effects on yield performance, soil fertility and 
environmental impact. European Journal of Agronomy. 2016; 75: 149-157. 

[17] Sabir M,M. Zia-ur Rehman. Phytoremediation of metal contaminated soils using organic amendments. In: Hakeen 
K,Sabir M, Ozturk M. Mermatt A. (eds): Soil remediation and plants: Prospects and Challenges. Academic Press, 
Cambridge. 2015; 503-523. 

[18] Lee JJ, Park RD, Kim YW, Shum JH, Chae DH. Rim YS, Sohn BK, Kim TH,KY Kim. Effect of food waste compost on 
microbial population, soil enzyme activity and lettuce growth. Bioresource Technology. 2004; 93: 21-28.  

[19] Nigeria Metrological Agency (NIMET).Seasonal prediction and socio-economic implications for Nigeria.2012 

[20] AOAC.Official Method of Analysis of AOAC International. 17th Edn., 1st Revision, 

Association Official Analytical Chemists, Gaithersburg, MD., USA. 2000 pp: 2.5-2.37. 

[21] Ferdous M, Islam MK,Monul Islam MD,IsfatuzzamanBhyyan MD,Sazedul Islam MD. Effect of green manure along 
with Nitrogenous fertilizer on growth and yield of Turmeric (Curcuma longa L.) of BlangadeshPeertechzJ. Biol 
Res. Dev. 2018; 3(1): 001-005. 

[22] Huang B, Sun WZ, Hao YZ, Hu J, Yang R, Zou Z, Ding F,Su J. 2007 

[23] Jamaluddin AFM, Amin AR. Asaduzzaman M,Mehrag H, Nusrat A. Use of organic and inorganic nutrients to 
enhance productivity and Turmeric Curcuma longa L. Journal of Bangladesh Academy of Sciences.2013; 37(2): 
189-193. 

[24] Hossain ,MA, Ishimine Y.Effects of farmyard manure on growth and yield of Turmeric (Curcuma longa L) 
cultivated in dark red soil, red soil, and gray soil in Okinwa Japan .Plant Prod.sci.2007.10 1464-50 



GSC Advanced Research and Reviews, 2021, 08(01), 140–148 

148 

[25] Gill,MA,Ahmad F,Azizt,Rahmatullah Tahir MA.Growth and Phosporous uptake by brassica cultivars growth with 
adequate and deficient phosphorous level .Pak.J.Agri.Sci.2004:42:3-4 

[26] Athani SI, Praburag HS, Ustad AL, Gorabal KR, Swamp GSK, Kottikal YK,Patil PB. Influence of vermicompost of 
vegetative growth, yield and quality of SadarGuava. P. 23 National Seminar on Convergence of Technologies for 
Organic Horticulture. July 2006; 20-21. 

[27] Nirmalatha SD,GRSuleka. Effect of Organic Manures on Quality of Kashin Turmeric Curcuma aromatic of high 
cosmetic value. International Journal of Science and Research. 2018; 9(4): 1125-1127. 

[28] Sheeba PS. Vermicompost enriched with organic additives for sustainable soil health. Sheeba PS. Quni V. Albacete 
A,Cantero E,Lakhdar A,Abdelly C, Perez-Alfocea F,Barhoumi Z. Influence of municipal solid waste (MSW) compost 
on hormonal status and biomass partitioning in two forage species growing under saline conditions. Ecological 
Engineering. 2004; 64:142-150.  


