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Abstract

:

Indonesia’s corn harvest area is decreasing so that corn production is also decreasing. The use of suboptimal land can be done to increase the harvested corn area by adding nutrients with organic fertilizers. One of the organic fertilizer ingredients is corn cob waste. The aim of the study was to examine the role of corn cob fertilizer on the growth, yield and nutrient uptake of corn. The study used a completely randomized block design with one fertilization factor with six levels, namely chemical fertilizers and corn cob organic fertilizer at a dose of 2.5, 5, 7.5, 10 or 12.5 tons/ha. Corn cob organic fertilizer has met the standard as an organic fertilizer with an organic C content of 62.21% and organic matter of 85.71%, ranking it in the high category. The total nitrogen is 1.44%, total phosphate is 1.43% and total potassium is 2.17%. Corn cob organic fertilizer had an effect on the leaf area index, root length, levels of chlorophyll a and chlorophyll b, weight of 100 seeds, cob diameter and phosphate uptake. Doses of 12.5 tons/ha produced the highest changes in chlorophyll a and b, root length and phosphate uptake. Phosphate and potassium uptake correlated with plant biomass and root length. Therefore, the results of the present study suggest that corn cob organic fertilizer is able to support the growth, yield and nutrient uptake of corn in sub-optimum land. Several gaps and research priorities in soil fertility have been identified, which need to be addressed in the future.
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1. Introduction


Corn (Zea mays L.) is used as food, animal feed, biofuel and industrial raw materials in Indonesia and throughout the world. In 2021, the harvested corn area will be 5.5 million hectares with a corn production of 23 million tons in Indonesia. The harvested corn area in 2021 was lower than in 2018 which was 5,734,326 ha with a production of 30,055.623 tons [1]. This shows that there is a decrease in the area of agricultural land, causing production to decrease. The United Nations Department of Economics and Social Affairs estimates that crop production will need to increase by 70–100% to feed the world’s 9.3 billion people by 2050 [2]. However, the potential for increasing the planted area is limited because the area of agricultural land is decreasing every year. Suboptimal land use is the main strategy to increase the planting area. Suboptimal land with high availability in Indonesia is alfisol soil. Utilization of alfisol soil for plant cultivation requires high intensification due to the low organic matter, acidic pH and low cation exchange capacity. This soil often experiences soil degradation due to its low organic matter content [3,4,5,6].



Agricultural intensification that is often done by Indonesian farmers is the provision of high inputs such as fertilizing with chemical fertilizers [7] since nutrition is a determinant in plant cultivation activities. Based on [8], corn grain yield is strongly influenced by nutrition, especially nitrogen. Corn yields decreased with decreased nutrient application [9]. In addition, the increase in grain yield was more significant with high nitrogen and phosphate inputs [10]. This is because the element nitrogen plays a role in the preparation of amino acids so that it can increase protein and corn grain yields. The challenges in maize nutrient management are the spatial variability of soil nutrient supply and plant performance and yield response to soil properties; plant growth conditions vary between fields, growth stages and years [11,12,13]. However, the fulfillment of nutrients with chemical fertilizers in high doses for a long period of time can increase soil hardness, nutrient imbalances and decrease organic matter so that soil fertility decreases [14]. Organic fertilizer is one way to avoid soil and environmental damage due to the long-term use of chemical fertilizers [15].



Organic fertilizers are fertilizers that mostly or wholly consist of organic materials derived from plants and/or animals that have gone through an engineering process such as composting [16,17]. Organic fertilizer made through the composting process (which can occur aerobically or anaerobically) is called compost. In efforts to improve soil quality and the sustainability of agricultural systems, organic materials such as agricultural waste can be proposed as raw materials for organic fertilizers and compost to improve soil quality and productivity [18,19]. Organic materials that can be used as compost include corn cob waste. Corn cobs are agricultural waste that has not been utilized and its availability is high. In addition, corn cobs contain 20–30% lignin, 25–35% hemicellulose and 45–55% cellulose, each of which can be converted into other biological compounds [20]. Cellulose is a carbon source that can be used by microorganisms as a substrate in the fermentation process to produce organic fertilizers [21]. Based on previous research, organic waste from agricultural activities such as Indigofera tinctoria used as organic fertilizer through the composting process contains high nutrients [22]. The utilization of corn cobs as compost is an effort to recycle organic agricultural waste. In addition, compost is considered a fertilizer that can improve soil structure and fertility. Based on previous research, processing organic matter through composting can increase the availability of exchangeable nutrients, namely K+, Ca2+ and Mg2+, so corn biomass could increase by 243% compared to mineral NPK [23]. To our knowledge, research related to the use of corn cobs as organic fertilizer and its role in the growth of corn plants has never been carried out. Therefore, this research was conducted to study the chemical content of corn cob organic fertilizer. Furthermore, it examines the role of corn cob organic fertilizer on the growth and yield of corn plants.




2. Materials and Methods


The research was carried out in Sukosari Village, Jumantono District, Karanganyar Regency, Central Java, Indonesia, precisely at coordinates S 07°38′07.01″ E 110°57′00.0″ with an altitude of 198.7 masl. The study used a one-factor Complete Randomized Block Design, namely: chemical fertilizer (nitrogen fertilizer = 350 kg.ha−1, phosphate fertilizer = 125 kg.ha−1, potassium fertilizer = 125 kg.ha−1) and six doses of organic corn cob fertilizer at 2.5, 5, 7.5, 10 or 12.5 tons.ha−1. The treatment was repeated five times. The application of the fertilizer treatment was carried out two days before planting and follow-up fertilization was carried out according to the level of treatment twice, namely 14 and 28 days after planting. The corn seeds used for planting were the corn variety Pertiwi 3. The spacing used was 75 × 20 cm with a total of 16 plants per plot. The type of irrigation used was surface irrigation with a frequency of irrigation of twice a week. Provision of water was done by flowing water between the beds.



The materials used in the manufacture of organic fertilizer on corn cobs are corn cobs, decomposer, molasses, bran, and cow dung fertilizer. The composting process was carried out in accordance with [24], namely using cow manure (1:10 ratio = 14.5 kg cow manure: 145 kg corn cobs waste ), bran (1:60 ratio = 2.41 kg bran: 145 kg waste), molasses (1:3 = 511 ml molasses: 145 kg waste), and decomposer 500 ml (1:3 = 511 ml decomposer: 145 kg waste). Furthermore, all the ingredients that have been mixed were put into a storage barrel by volume. The composting process was carried out anaerobically [25]. The composting process was carried out for 52 days. Corn cob organic fertilizer was ready to be used when it has reached the quality criteria for organic fertilizer, which has a color and aroma like soil, does not feel hot or is at room temperature, and when held it will slightly curdle but remain crumbly.



The observed variables were the chemical composition of corn cob organic fertilizer, growth and yield of corn plants, and the uptake of phosphate and potassium nutrients by corn plants. Variable observations of the chemical content of fertilizers include pH, water content, C-Organic, organic matter, total and available nitrogen, total and available phosphate, and total and available potassium. The variables of plant growth observation included: plant height, number of leaves, leaf area index, root length, and chlorophyll a, b, and total content. The variables for crop yields included fresh plant weight, plant biomass, cob diameter, cob weight with husks, cob weight without husks, and weight of 100 seeds. The observation of the yield variables was carried out at harvest, which was 103 days after planting. The leaf area index was carried out in the maximum vegetative phase, 75 days after planting, using the length x width method. Chlorophyll content was analyzed when six weeks after planting. The chlorophyll content test was carried out using a spectrophotometer with a modified Arnon method [26]. The analytical method uses 80% acetone and a 645 and 663 nm wavelength on a spectrophotometer to measure the value of chlorophyll absorption. Analysis of plant phosphate was carried out in the maximum vegetative phase using a spectrophotometer. The process of preparing plant destruction samples was carried out by modifying the procedure by Friel with wet ashing using HNO3 and HClO4. The prepared solution was analyzed using a spectrophotometer at a wavelength of 400–470 nm [27]. Potassium analysis was carried out using atomic absorption spectrophotometry (AAS); this method was chosen because it complies with the ISO/IEC 17025 standard and is simple, precise, accurate, and the easiest method [28]. The process of preparing plant destruction samples was carried out by modifying the procedure by Friel with wet ashing using HNO3 and HClO4. The sample solution was analyzed using AAS at a wavelength of 766.5 nm. The data were analyzed using SPSS 22, namely the analysis of variance (ANOVA) with the F-test at 5% level and it is significant, then continued with Duncan’s Multiple Distance Test (DMRT) at 5% level.




3. Results


3.1. Chemical Content of Corn Cob Organic Fertilizer


The results showed that organic fertilizer from corn cobs complied with the Ministry of Agriculture Regulation No.70/Permentan/SR.140/10/2011 regarding organic fertilizers, biological fertilizers, and soil conditioners (Table 1). Total N + P2O5 + K2O of 5.04% met the standard. Corn cob organic fertilizer contains 62.21% organic carbon in the high category and meets the standards. C-Organic content is an essential factor determining the quality of mineral soil. The higher the total C-Organic content, the better the quality of the mineral soil. Organic carbon can induce phytochemical and biological changes in the soil to restore soil properties and increase soil quality [29]. High C-organic content can increase plant growth and yield because plants can absorb high levels of nutrients for optimal growth processes. In addition, the content of organic matter in corn cob fertilizer was relatively high, namely 85.71%. Organic matter content is significant for structural stability and supports biodiversity [30]. Fertilization with a high organic matter content can increase soil carbon absorption to encourage the availability of other elements such as nitrogen, phosphate, and potassium [31,32]. This research showed that the availability of nitrogen, phosphate, and potassium has met the standard for organic fertilizer.




3.2. Corn Growth


Organic fertilizers with a high content of organic matter, nitrogen, phosphate, and potassium can increase the storage capacity of nitrogen, phosphate, calcium, sulfur, and soil enzymatic catalytic activity, further promoting plant growth and yield. However, in this study, the dose of corn cob organic fertilizer did not affect plant height and the number of leaves (Table 2). These results indicate that corn cob organic fertilizer has not been able to support the growth of corn plants. This is because organic fertilizers gradually release nutrients into the soil solution [33]. According to [34], nitrogen mineralization from organic fertilizers takes 10 days and immobilization takes 20 days. In addition, phosphate mineralization takes 150 days, with a total immobilization phase from 180 to 240 days. In this case, nitrogen and phosphate are essential nutrients in physiological functions, namely plant metabolism [35]. The results showed that corn cob organic fertilizer had an effect on leaf area and root length index (Table 2). The leaf area index was higher with higher dose treatments. The dose of corn cob fertilizer of 12.5 tons/ha was able to produce the highest leaf area index with no significant difference compared to chemical fertilizer treatment. The higher the leaf area index, the higher the sunlight absorbed by the leaves [36]. This will support the process of photosynthesis which is an essential factor for plant growth and development [37]. The leaf area index is one of the biophysical properties of plants used to estimate plant biomass [38]. The leaf area index correlates with maize’s morphological structure and yield [39]. The corn cob fertilizer also affected root length. The highest root length was in the corn cob fertilizer treatment at a dose of 12.5 tons/ha, namely 111.06 cm, and the lowest was in the chemical fertilizer treatment, which was only 70.93 cm (Table 2). The high organic carbon and organic matter content of corn cob fertilizer supports this increase in root length (Table 1), so that the organic fertilizer can trigger microbial activity, act as a source of energy, and increase synergistic interactions in the soil microbiome in improving soil structure. This causes plant roots to penetrate deeper into the soil layer so that the length and reach of roots becomes wider [40], further supporting plant growth and yield [18,37].




3.3. Corn Chlorophyll


The results showed that the dose of corn cob fertilizer affected chlorophyll a, b, and total chlorophyll. The 12.5 tons/ha dose showed the highest amount of chlorophyll a and b (Table 3). This result is due to corn cob organic fertilizer containing high nitrogen and phosphate levels. Nitrogen supports an increase in soluble sugar in the leaves to increase the chlorophyll content [41]. Increased photosynthetic pigments in cob fertilizer treatment could be caused by improved soil structure, increased soil moisture retention capacity, and nutrient supply [42]. Based on [43], the nitrogen and phosphate content of organic fertilizers correlates with the chlorophyll content of plants. High chlorophyll content will increase the potential capacity of plant photosynthesis to support plant growth and yield from plant metabolic processes [44]. Based on [45], the element phosphate in fertilizer can increase the chlorophyll a and b content of plants. The photosynthetic performance index is an indicator to determine the yield potential of corn seeds [46]. Chlorophyll a and b were positively correlated with the photosynthetic performance index. This is supported by the role of jasmonic acid on chlorophyll which is synthesized from linolenic acid via the octadecane pathway [47]. Chlorophyll b is converted to chlorophyll an under the catalysis of chlorophyllide b reductase encoded by the non-yellow color 1 (NYC1) gene [48,49]. Based on [50], organic fertilizers can increase corn plants’ chlorophyll content and grain yield by between 10 and 29%. The increase in seed yield was positively correlated with leaf chlorophyll, plant nitrogen, and phosphate uptake. The results of this study indicate that the chemical fertilizer treatment showed the lowest amount of chlorophyll a and b. The results of the study by [51] showed that the chlorophyll content in chemical fertilizer treatment is lower than in organic fertilizers with high nitrogen and phosphate levels. This is because organic fertilizer treatment can improve soil’s physical and chemical properties such as soil water content (SWC), total soil organic carbon (SOC), total nitrogen (N), available phosphorus (P), and nitrate–nitrogen (NO3-N) and ammonium–nitrogen (NH4+-N) cation exchange capacity compared to chemical fertilizer treatment [52].




3.4. Corn Yield


Corn cob fertilizer treatment affected the weight of 100 seeds and cob diameter. The 12.5 ton/ha dose showed the highest cob diameter and weight without husks (Table 4). The weight of 100 seeds in the chemical fertilizer treatment was not significantly different from the corn cob fertilizer treatment at a dose of 12.5 tons/ha. These results indicate that corn cob fertilizer at a dose of 12.5 tons/ha has been able to meet the nutrients for the growth and development of corn plants. This was supported by the nutritional content of corn cob fertilizer (Table 1). In addition, the solid organic fertilizer produced from the composting process contains a diversity of microbes and nutrients for the soil and, when applied to corn plants, showed an effect on increasing the number of leaves, leaf area, root biomass, root length, and weight of 100 corn seeds [53]. The highest cob diameter and cob weight without husks was in the treatment of corn cob fertilizer at a dose of 12.5 tons/ha. The organic matter content supports this result by the fertilizer increasing phosphate solubility. Applying fertilizers with high phosphate content to alfisol soils can increase soil phosphate availability and make it available for plant uptake [54].



Based on the correlation test, plant phosphate uptake correlated with the weight of 100 seeds (Table 4). Phosphate uptake efficiency can increase crop production and productivity [55]. Plant nutrient uptake positively correlated with plant root length. Root growth exhibited a high degree of plasticity in response to nutrient availability, and the depth of fertilizer placement influenced the development and distribution of plant roots. Fertilization with high nitrogen and phosphate content can promote root growth by reducing metabolism [56]. It has a more significant number of cortical root aerenchyma and larger cortical cell sizes and increases nitrogen and phosphate uptake [57]. Furthermore, roots will synergistically increase corn seed yield and efficient utilization of nutrients throughout the plant. The decomposition of organic matter helps increase organic acids in the soil. This supports plant development, such as increasing cob diameter and cob weight. Improved phosphate uptake results in increased phosphate utilization efficiency and greater maize grain yields [58]. Plants with intensive development and short cycles, such as maize plants, require a higher amount of phosphate in solution and more rapid replenishment of phosphate than annual plants [59].




3.5. Plant Nutrient Uptake


The results showed that the dose of corn cob fertilizer had a positive effect on phosphorus uptake and no effect on potassium uptake (Table 5). The highest phosphorus absorption was in the corn cob fertilizer treatment at a dose of 12.5 tons/ha. In contrast, the lowest phosphorus absorption was in the chemical fertilizer treatment at only 0.8528 (g.plant−1). There is high phosphorus content in the fertilizer so the uptake of phosphorus nutrients from corn plants is high. Increased phosphorus uptake supports the rate of photosynthesis, thereby causing an increase in root length, contract surface area, and root volume [60]. The results of this study indicate that phosphorus uptake correlates with root length (Table 6). The ability of plants to absorb phosphorus from the soil depends on root morphology and root exudate release and can be modulated by beneficial soil microbes [61]. The results of the study by [62] showed that root morphology correlates with phosphate uptake, seed yield, and biomass. Similarly, increased grain yields and nutrient uptake are associated with improved soil properties supported by organic fertilizers [55].




3.6. Correlation


Chlorophyll a and b were positively correlated (Table 6). This is supported by the role of jasmonic acid on chlorophyll which is synthesized from linolenic acid via the octadecane pathway [47]. Chlorophyll b is converted to chlorophyll a under the catalysis of chlorophyllide b reductase encoded by the non-yellow gene color 1 (NYC1) [44,49]. The results of this study showed that phosphorus uptake was correlated with root length (Table 6). The ability of plants to absorb phosphorus from the soil depends on root morphology and the release of root exudates and can be modulated by beneficial soil microbes [61]. Based on the correlation test, plant phosphate uptake was correlated with the weight of 100 seeds (Table 6).





4. Discussion


The results showed that organic fertilizer from corn cobs met the standards of the Ministry of Agriculture No. 70/Permentan/SR.140/10/2011 concerning organic fertilizers, biological fertilizers, and soil enhancers (Table 1). A total N + P2O5 + K2O of 5.04% already meets the standard. Corn cob organic fertilizer contains 62.21% organic C in the high category and has met the standard. Organic carbon can induce phytochemical and biological changes in the soil so that it is able to restore soil properties, increasing soil quality [29]. The content of organic matter in corn cobs fertilizer is quite high, namely 85.71%. The organic matter content is very important because it is required for structural stability and supports biodiversity [30]. Organic matter is a reserve of nitrogen and other nutrients needed by plants, so the high organic matter is able to support the availability of other elements such as nitrogen, phosphate, and potassium [63]



Organic fertilizers with high organic matter content can increase soil microbial biomass, populations of bacteria, fungi, and actinomycetes, as well as soil enzyme activity. All enzymatic activities linearly correlated with soil organic matter content [64]. Soil enzyme activity is a catalyst for the decomposition of organic matter, which is correlated with soil’s physical and chemical properties [65], so high soil enzyme activity can increase root growth and plant biomass [66]. These soil microorganisms can promote plant metabolism by increasing their photosynthetic, carbohydrate, and protein processes, thereby increasing plant yields [67]. Microorganisms can increase plant growth and yield by increasing nutrient uptake [68,69]. As in this research, applying organic fertilizers at higher doses increased the uptake of phosphate and potassium.



Furthermore, organic fertilizers indirectly increase plant growth and yield. This study shows that organic corn cob fertilizer can increase the growth of roots and leaves, and increase the yield of corn plants. The application of corn cob fertilizer also affects root length. The highest root length was 111.06 cm in the corn cob fertilizer treatment with a dose of 12.5 tons.ha−1, and was the lowest in the chemical fertilizer treatment at only 70.93 cm (Table 2). The root length is supported by organic fertilizers, which effectively source energy from soil microbes to improve soil structure. This allows plant roots to penetrate deeper soil layers to support plant growth and yields. Based on this study’s results, root length correlated with phosphate uptake. The results of the study [60] showed that root morphology is correlated with phosphate uptake, seed yield, and biomass. Similarly, increases in grain yield and nutrient uptake are associated with improved soil properties supported by organic fertilizers [53].



The higher the dose of organic corn cob fertilizer can increase the plant area index. The higher the leaf area index, the higher the sunlight absorbed by the leaves [70]. This will support the process of photosynthesis which is an essential factor for plant growth and development [39]. The leaf area index, one of the plants’ biophysical properties, is used to estimate plant biomass [9]. The leaf area index correlates with maize’s morphological structure and yield [39]. Organic corn cob fertilizer can also increase the content of chlorophyll a and b. This result is due to organic corn cob fertilizer containing high levels of nitrogen and phosphate so that it can increase the availability of soil nutrients, affecting plant nutrient uptake. This supports the increase in soluble sugar in the leaves to increase the chlorophyll content [41]. Increased photosynthetic pigments in cob fertilizer treatment could be caused by improved soil structure, increased soil moisture retention capacity, and nutrient supply [71]. Based on [72], the nitrogen content of organic fertilizers correlates with the chlorophyll content of plants. In addition, the induction of organic matter in the soil can help increase the soil’s organic acids, which can support plant development.




5. Conclusions


This study shows that corn cob organic fertilizer has met the standard as organic fertilizer with an organic C content of 62.21% and organic matter content of 85.71% in the high category. The total nitrogen is 1.44%, total phosphate is 1.43%, and total potassium is 2.17% with a neutral pH of 7.34. Corn cob organic fertilizer had an effect on leaf area index, root length, chlorophyll a, chlorophyll b, weight of 100 seeds, cob diameter, and phosphate uptake. The higher doses of corn cob organic fertilizer affected the increase in leaf area index, root length, chlorophyll a, chlorophyll b, 100 seed weight, cob diameter, and phosphate uptake. The nutritional content of organic corn cob fertilizer supports this. Doses of 12.5 tons/ha increased chlorophyll a and b and root length and had the highest phosphate uptake. Phosphate and potassium uptake correlated with plant biomass and root length. Therefore, the results of the present study suggest that corn cob organic fertilizer is able to support the growth, yield, and nutrient uptake of corn in sub-optimum land. Several gaps and research priorities in soil fertility have been identified, which need to be addressed in the future.
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Table 1. Chemical content of corn cob organic fertilizer.






Table 1. Chemical content of corn cob organic fertilizer.





	
Parameter

	
Unit

	
Test Result

	
Standard *

	
Information






	
Water content

	
%

	
20.6

	
15–25

	
Meets the standards




	
pH

	

	
7.34

	
4–9

	
Meets the standards




	
Organic C

	
%

	
62.21

	
Minimum 1515

	
Meets the standards




	
Organic ingredients

	
%

	
85.71

	
-

	
Meets the standards




	
Total nitrogen

	
%

	
1.44

	
Macro nutrients (N + P2O5 + K2O) minimum 4%

	
Meets the standards




	
Total phosphate

	
%

	
1.43

	
Meets the standards




	
Total potassium

	
%

	
2.17

	
Meets the standards




	
Nitrogen available

	
%

	
2.10

	
-

	
Meets the standards




	
Phosphate available

	
%

	
0.98

	
-

	
Meets the standards




	
Potassium available

	
%

	
1.75

	
-

	
Meets the standards




	
Cation exchange Capacity

	
(cmol/kg)

	
65

	
-

	
Meets the standards








* Standard according to the Ministry of Agriculture of the Republic of Indonesia (2011).
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Table 2. The role of various doses of corn cob organic fertilizer on corn growth.






Table 2. The role of various doses of corn cob organic fertilizer on corn growth.





	Treatment
	Plant Height (cm)
	Number of Leaves (Strand)
	Leaf Area Index (cm2)
	Root Length (cm)





	Chemical fertilizer
	122.67
	13.00 b
	3.14 ab
	70.93 a



	Organic corn cob fertilizer at dose of 2.5 tons/ha
	118.43
	8.33 a
	2.64 a
	90.67 ab



	Organic corn cob fertilizer at dose of 5 tons/ha
	108.166
	8.67 a
	2.94 ab
	95.40 ab



	Organic corn cob fertilizer at dose of 7.5 tons/ha
	121.67
	8.33 a
	2.91 ab
	87.00 ab



	Organic corn cob fertilizer at dose of 10 tons/ha
	116.53
	9.57 a
	3.01 ab
	96.90 ab



	Organic corn cob fertilizer at dose of 12.5 tons/ha
	113.67
	9.33 a
	3.76 b
	111.06 b







Note: Numbers followed by the same letter in the same column are not significantly different based on DMRT (α = 0.05)
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Table 3. The role of various doses of corn cob compost on chlorophyll content.






Table 3. The role of various doses of corn cob compost on chlorophyll content.





	Treatments
	Chlorophyll a (mg.g−1)
	Chlorophyll b (mg.g−1)
	Total Chlorophyll (mg.g−1)





	Chemical fertilizer
	0.4307 a
	1.117 a
	1.5763 b



	Organic corn cob fertilizer at dose of 2.5 tons/ha
	0.4406 ab
	1.0841 a
	1.5339 ab



	Organic corn cob fertilizer at dose of 5 tons/ha
	0.4477 b
	1.1191 a
	1.5746 b



	Organic corn cob fertilizer at dose of 7.5 tons/ha
	0.4499 b
	1.1974 ab
	1.5394 ab



	Organic corn cob fertilizer at dose of 10 tons/ha
	0.4535 b
	1.2265 ab
	1.5228 a



	Organic corn cob fertilizer at dose of 12.5 tons/ha
	0.4685 c
	1.3889 b
	1.5474 ab







Note: Numbers followed by the same letter in the same column are not significantly different based on DMRT (α = 0.05)
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Table 4. The role of various doses of corn cob compost on corn yield.






Table 4. The role of various doses of corn cob compost on corn yield.





	Treatments
	Plant Fresh Weight (g)
	Plant Biomass (g)
	Weight of 100 Seeds (g)
	Cob Diameter (mm)
	Cob Weight with Cornhusk (g)





	Chemical fertilizer
	127.91
	26.62
	27.97 c
	44.53 ab
	174.55



	Organic corn cob fertilizer at dose of 2.5 tons/ha
	91.63
	27.78
	19.02 a
	42.33 ab
	92.93



	Organic corn cob fertilizer at dose of 5 tons/ha
	95.21
	25.92
	19.23 a
	32.23 a
	94.98



	Organic corn cob fertilizer at dose of 7.5 tons/ha
	141.86
	41.43
	21.77 ab
	38.80 ab
	91.38



	Organic corn cob fertilizer at dose of 10 tons/ha
	95.13
	27.20
	25.22 bc
	37.40 ab
	93.32



	Organic corn cob fertilizer at dose of 12.5 tons/ha
	112.28
	31.91
	26.89 c
	47.40 b
	162.92







Note: Numbers followed by the same letter in the same column are not significantly different based on DMRT (α = 0.05)
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Table 5. The role of corn cob compost dose on phosphate and potassium uptake.
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	Treatments
	Phosphate Uptake (g.plant−1)
	Potassium Uptake (g.plant−1)





	Chemical fertilizer
	0.8528 a
	3.5354



	Organic corn cob fertilizer at dose of 2.5 tons/ha
	1.1456 ab
	4.8206



	Organic corn cob fertilizer at dose of 5 tons/ha
	1.0191 ab
	3.4415



	Organic corn cob fertilizer at dose of 7.5 tons/ha
	1.0706 ab
	4.6906



	Organic corn cob fertilizer at dose of 10 tons/ha
	1.0411 ab
	4.5381



	Organic corn cob fertilizer at dose of 12.5 tons/ha
	1.4339 b
	5.7712







Note: Numbers followed by the same letter in the same column are not significantly different based on DMRT (α = 0.05)
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Table 6. Correlation between observation variables.






Table 6. Correlation between observation variables.















	
	Plant Biomass
	Root Length
	Weight of 100 Seeds
	Phosphate Uptake
	Potassium Uptake
	Chlorophyll a
	Chlorophyll b





	Plant biomass
	1
	0.582 *
	0.403
	0.725 **
	0.720 **
	0.100
	0.084



	Root length
	0.582 *
	1
	0.170
	0.658 **
	0.579 **
	0.075
	0.065



	Weight of 100 seeds
	0.403
	0.170
	1
	−0.029
	−0.106
	0.050
	0.046



	Phosphate uptake
	0.725 **
	0.658 **
	−0.029
	1
	0.832 **
	0.113
	0.109



	Potassium uptake
	0.720 **
	0.579 **
	−0.106
	0.832 **
	1
	0.112
	0.100



	Chlorophyll a
	0.100
	0.075
	0.050
	0.113
	0.112
	1
	0.724 **



	Chlorophyll b
	0.084
	0.065
	0.046
	0.109
	0.100
	0.724 **
	1







Note: ** Correlation is significant at the 0.01 level (2-tailed), * Correlation is significant at the 0.05 level (2-tailed)
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