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Addressing constraints associated with the low nutrient content of Alfisols used in 

agricultural practices, this study explored the potential of organic fertilizers in improving 

soil quality, health, and nutrient compositions. Specifically, the research examined the 

cultivation of corn on Alfisols supplemented with organic fertilizers, an approach aimed 

at addressing the growing demand for corn in Indonesia. Conducted from April 2022 to 

February 2023 at coordinates 07°38'07.04" S 110°57'00.7"E, this experimental study was 

structured according to a Randomized Complete Block Design with a single-factor 

treatment, consisting of six distinct doses of peanut green manure. The experiment was 

conducted with the following treatments: P0, which involved the use of inorganic 

fertilizer; P1, with the application of 2.5 tons/ha of peanut green manure; P2, with 5 

tons/ha; P3, with 7.5 tons/ha; P4, with 10 tons/ha; P5, with 12.5 tons/ha. Each treatment 

was replicated thrice, yielding a total of 18 experimental units, each composed of 16 

plants. The experimental plots were maintained within an area of 300 cm x 80 cm, with 

a planting distance of 100 cm × 50 cm. Data were subjected to an analysis of variance 

(ANOVA) at a 5% level, followed by Duncan's Multiple Range Test, also at a 5% level. 

A correlation analysis was performed to discern the relationships between the variables. 

The application of peanut green manure exhibited no significant differences in all 

variables, excluding root length. The longest root length (26.57 cm) was observed in 

treatments involving inorganic fertilizers compared to those with peanut green manure. 

However, the root length exhibited a significant difference in response to various doses 

of peanut green manure. This investigation underscores the importance of cultivating 

corn on Alfisol soils, considering the increasing food demand and the decreasing 

availability of optimal lands for cultivation. The utilization of Alfisol soils could provide 

a viable solution to these challenges. 
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1. INTRODUCTION

Soil nutrients play a pivotal role in agricultural cultivation, 

with their availability governed by both dynamic and inherent 

factors. While dynamic factors, such as fertilization, irrigation, 

and soil management, can be manipulated, inherent factors are 

dictated by the soil's parent materials, thus influencing soil 

orders [1]. Alfisols, one of the soil orders prevalent in 

Indonesia, hold significant potential for agricultural utilization 

owing to their extensive distribution, which covers an area of 

12,749,000 hectares [2] and accounts for 10% of the world's 

land area [3]. Despite their potential, the use of Alfisols as 

agricultural land presents challenges, particularly due to their 

low nutrient content [4], which adversely affects plant quality. 

Efforts to enhance the fertility of Alfisols have often 

involved both organic and inorganic fertilization methods [5]. 

Inorganic fertilizers, despite supplying essential nutrients to 

plants, do not contribute to overall soil health and can result in 

a reduction of microbial activity and soil organic matter 

content. Conversely, the application of organic fertilizer 

improves soil health by introducing organic matter and 

providing sustenance for beneficial soil microorganisms [6, 7], 

thereby enhancing the soil structure and nutrient cycling in 

Alfisol. Furthermore, inorganic fertilizers can lead to nutrient 

imbalance in the soil and, in extreme cases, soil pollution [8]. 

Organic fertilizers, releasing nutrients at a slower pace, help 

maintain soil nutrient balance and cater to the nutrient 

requirements of plants [9]. Additionally, the production and 

use of inorganic fertilizers have been associated with 

environmental impact, such as energy consumption, 

greenhouse gas emissions, and water pollution due to nutrient 

overload [10, 11]. Organic fertilizers, on the other hand, are 

generally more environmentally friendly, minimizing carbon 

emissions due to fertilizer production and use, and mitigating 

water pollution risks [12]. 

Organic fertilizers encompass a wide range, including 

compost [13], animal manure [14], and green waste [15]. 

Peanut residue, a type of green fertilizer, can be utilized as a 

soil amendment to bolster growth and yield [16]. Being a 

legume, peanuts can engage in a symbiotic relationship with 

microorganisms, potentially enhancing microbial activity in 

Alfisol when added as fertilizer [17]. Moreover, peanuts 

contain flavonoids, which attract nitrogen-fixing bacteria [18]. 

The high nitrogen content in peanut fertilizer supports plant 

growth and yield [16], and its addition can increase the soil's 

organic matter content, promoting water and nutrient retention 
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[19]. 

Alfisols can accommodate a range of agricultural activities, 

including corn farming. A versatile crop, corn can thrive in 

various soil types, including dune regosol, grumusol, latosol, 

Mediterranean, and Alfisol soils [20, 21]. With high economic 

value and versatility as a raw material in food, animal feed, 

biofuel, and other industries [22], corn demand outstrips its 

production in Indonesia, as evidenced by a 25.49% increase in 

corn imports in 2019 compared to 2018 [23]. Cultivating corn 

on Alfisol soil supplemented with peanut fertilizer presents a 

potential solution to this shortfall. Previous studies have 

demonstrated the positive impact of organic fertilizer on corn 

yields in Alfisol soils [24], with a combination of inorganic 

fertilizer and 10 tons/ha of organic fertilizer yielding up to 12.7 

tons/ha of corn [25]. Similarly, the addition of green manure 

to inorganic fertilizer increased corn yields by 105% compared 

to inorganic fertilizer alone [26]. However, research on the 

application of peanut fertilizer to corn in Alfisol soil remains 

limited, underscoring the need for further investigation. This 

study aims to assess the effectiveness of peanut green fertilizer 

on corn's root growth and yield in Alfisol soil. 

 

 

2. MATERIALS AND METHODS 

 

This research was conducted from April 2022 to February 

2023 in Bakaran, Sukosari, Jumantono District, Karanganyar 

Regency, Central Java. The coordinates are latitude 

(07°38'07.04") and longitude (110°57'00.7"), with an 

elevation of 181 meters above sea level. Land preparation 

begins with measuring the needs of the experimental plot, 

plowing the soil, and making 18 plots measuring 300 cm × 80 

cm. The corn planting distance is 100 cm × 50 cm. The 

essential fertilizer used is 2.6 kg of cow dung/plot. The seeds 

used in this research were the Pertiwi 3 variety. Fill each 

planting hole with two corn seeds to a 3-5 cm depth. 

Fertilization was carried out three times: the first fertilization 

was carried out at the beginning of planting, the second 

fertilization was carried out three weeks after planting corn, 

and the third was carried out six weeks after planting corn.  

The study is experimental research with a Randomized 

Complete Block Design with one factor. The treatment factor 

consists of peanut green manure with 6 levels of dosage, 

namely; P0 = Inorganic Fertilizer (Urea 84 g, SP36 30 g, KCL 

24 g); P1 = 0.7 kg/plot = 2.5 tons/ha; P2 = 1.4 kg/plot = 5 

tons/ha; P3 = 2.1 kg/plot = 7.5 tons/ha; P4 = 2.8 kg/plot = 10 

tons/ha; P5 = 3.5 kg/plot = 12.5 tons/ha. Each experiment was 

repeated three times, resulting in 18 experimental units. Each 

experimental unit consists of 16 plants. The size of the 

experimental plot was 300 cm × 80 cm with a planting distance 

of 100 cm × 50 cm. The variables observed in this study are 

plant height, number of leaves, root length, root dry weight, 

shoot dry weight, cob weight without husk, weight of 100 

seeds, number of cobs per plot, and NPK uptake. The data 

obtained from the observations were analyzed using analysis 

of variance (ANOVA) with a significance level of 5%. If a 

significant difference is found, it will be followed by Duncan's 

Multiple Range Test (DMRT) with a significance level of 5% 

and correlation analysis to determine the relationship between 

variables. 

The observation results on the research site showed that the 

highest environmental temperature was 39.8℃, while the 

lowest was 24℃. The average environmental temperature on 

the research site was 28.57℃. The required air temperature for 

corn plants to thrive well ranges from 21 to 28℃ [27]. The 

highest air humidity was 95%, while the lowest was 51%. The 

average air humidity on the research site was 78.57%. The 

ideal air humidity for corn plants ranges from 70 to 85% [28]. 

The soil analysis used was Kjeldahl, Olsen, determination of 

P and K of 25% HCl extract, and determination of organic 

carbon in accordance with the provisions of the Soil Research 

Institute [29]. The chemical analysis of Alfisols in the 

Jumantono area shows that the soil has the following total 

nutrient content: 0.29% total N, 274.24 ppm total P, 0.20% 

total K, 1.45% organic C, and a C/N ratio of 5. The soil also 

contains 2.5% organic matter. The soil pH is classified as 

acidic at 5.26 [2]. On the other hand, the analysis of peanut 

green manure shows that the fertilizer contains the following 

total nutrient content: 2.26% total N, 0.26% total P, 1.13% 

total K, 25.96% organic C, and a C/N ratio of 11.49. The pH 

of the green manure is slightly acidic at 6.34. 

 

 

3. RESULTS AND DISCUSSION 

 
3.1 Corn growth 

 
The research results indicate that the application of different 

doses of peanut green manure has not been effective in 

increasing the height of corn plants (Table 1). The tallest plants 

were obtained from the application of 12.5 tons/ha of peanut 

green manure. This application resulted in a 115% increase in 

plant height compared to the inorganic fertilizer application. 

Peanut green manure has a high nitrogen content, which 

optimally supports corn growth [30]. The use of peanut green 

manure can enhance nutrient content in the soil, providing 

sufficient nutrients to support corn growth [31]. 

 
Table 1. Corn growth on Alfisol soil 

 

Fertilizer 

Dosage 

Plant Height 

(cm) 

Number of 

Leaves 

(strands) 

Root Length 

(cm) 

P0 151.58 11.17 26.57a 

P1 143.38 10.33 23.40ab 

P2 141.67 10.33 18.30bc 

P3 170.65 11.17 14.33c 

P4 145.80 10.50 21.73ab 

P5 174.60 12.17 21.47ab 

Sig 1.39 1.79 0.48 
Notes: 1. numbers followed by different letters in one column show a 

significant difference in DMRT (α = 0.05). 2. P0: Inorganic Fertilizer (Urea 

84 g, SP36 30 g, KCL 24 g); P1: 2.5 tons/ha; P2: 5 tons/ha; P3: 7.5 tons/ha; 

P4: 10 tons/ha; P5: 12.5 tons/ha. 

 
The application of various doses of peanut green manure 

has not resulted in a significant effect on the number of corn 

leaves (Table 1). The growth and development of corn leaves 

are influenced by appropriate environmental conditions, such 

as the availability of nutrients in the soil. Soils with high 

nitrogen content can support corn growth and leaf formation 

[32]. The application of 12.5 tons/ha of peanut green manure 

resulted in the highest number of leaves, which was 12.17 

leaves. This is due to the high nitrogen content in peanut green 

manure, which improves the condition of less fertile soil and 

provides nitrogen for the corn plants [16].  

The length of corn roots in the application of various doses 

of peanut green manure shows significant values (Table 1). 

Inorganic fertilizers resulted in the longest root length 
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compared to the application of peanut green manure. Corn 

roots have the ability to adapt to various conditions. 

Fertilization can improve soil structure, such as the level of 

soil porosity, thus encouraging roots to penetrate the soil [33]. 

Improvement in soil structure will be higher with organic 

fertilizer than inorganic fertilizer. However, this organic 

fertilizer has slow-release properties in improving soil quality 

[34]. 

Table 2. Dry weight of corn on Alfisols 

Fertilizer Dosage 
Canopy Dry 

Weight (g) 

Root Dry Weight 

(g) 

P0 35.12 44.12 

P1 23.64 11.60 

P2 29.68 35.01 

P3 39.64 12.56 

P4 31.68 14.40 

P5 50.80 37.86 

Sig 1.28 1.58 
Notes: 1. numbers followed by different letters in one column show a 

significant difference in DMRT (α = 0.05). 2. P0: Inorganic Fertilizer (Urea 
84 g, SP36 30 g, KCL 24 g); P1: 2.5 tons/ha; P2: 5 tons/ha; P3: 7.5 tons/ha; 

P4: 10 tons/ha; P5: 12.5 tons/ha. 

The application of various doses of peanut green manure 

resulted in non-significant differences in shoot dry weight, 

except for the dose of 12.5 tons/ha, which increased shoot dry 

weight by 144% compared to inorganic fertilizer (Table 2). 

The higher doses of peanut green manure can improve the 

quality of low Alfisols [35]. Additionally, peanut green 

manure contains a variety of nutrients [36]. The addition of 

various nutrients from peanut green manure to the soil will 

provide nutrition for corn plants. Nutrient-rich soil can support 

the process of photosynthesis and increase the assimilates 

produced [37]. Abundant assimilates will be utilized for 

growth, resulting in a higher shoot dry weight [38].  

The research results indicate that the application of various 

doses of fertilizer did not provide significant results in terms 

of root dry weight (Table 2). The inorganic fertilizer treatment 

resulted in the highest root dry weight, which was 44.12 grams. 

The application of various doses of peanut green manure has 

not been able to support the growth of the corn root system. 

Limited nutrient availability causes the corn roots to grow sub-

optimally [39]. Roots require a healthy soil condition and 

sufficient nutrients to grow optimally in Alfisols. 

3.2 Corn yield 

Table 3. Corn yields on Alfisols 

Fertilizer 

Dosage 

Cobs Weight 

Without Husks 

(g) 

Weight of 

100 Seeds 

(g) 

Number of 

Cobs per 

Plot 

P0 52.73 18.59 7.00 

P1 67.28 24.13 7.00 

P2 65.74 23.11 6.00 

P3 106.96 21.81 9.33 

P4 54.34 23.04 9.00 

P5 78.52 22.90 7.33 

Sig 1.13 0.81 1.60 
Notes: 1. numbers followed by different letters in one column show a 

significant difference in DMRT (α = 0.05). 2. P0: Inorganic Fertilizer (Urea 

84 g, SP36 30 g, KCL 24 g); P1: 2.5 tons/ha; P2: 5 tons/ha; P3: 7.5 tons/ha; 

P4: 10 tons/ha; P5: 12.5 tons/ha. 

The research results indicate that the application of various 

doses of peanut green manure did not provide significant 

results in terms of cob weight without husk (Table 3). 

However, all doses of peanut green manure increased the cob 

weight without husk compared to inorganic fertilizer. The 

increase in cob weight without husk proves that the application 

of peanut green manure can add nutrients to the Alfisols. The 

addition of nutrients to the soil can support corn growth, 

thereby increasing the cob weight without husk [40]. 

The research results indicate that the application of various 

doses of peanut green manure did not provide significant 

results in terms of the weight of one hundred seeds (Table 3). 

However, the application of peanut green manure at all doses 

successfully increased the weight of one hundred corn seeds. 

Seed formation is supported by the availability of nutrients 

[41]. Adequate phosphorus availability can support seed 

formation and improve seed quality [42]. The improved seed 

quality is indicated by the higher weight of one hundred seeds. 

The application of various doses of peanut green manure has 

not provided significant results in terms of the number of cobs 

per plot. The highest number of cobs per plot was obtained 

from the application of 7.5 tons/ha of peanut green manure. 

The treatments with inorganic fertilizer and 2.5 tons/ha of 

peanut green manure resulted in the lowest number of cobs per 

plot, which was 7 cobs. This proves that the application of 

peanut green manure can replace inorganic fertilizer in 

supporting the formation of corn cobs. Green manure contains 

high levels of phosphorus and potassium, which can support 

corn growth and cob formation [43]. 

3.3 Nutrient uptake 

The application of various doses of peanut green manure has 

not provided significant results in terms of nitrogen, 

phosphorus, and potassium uptake in corn plants. The highest 

nitrogen uptake was obtained from the application of inorganic 

fertilizer, which was 87.22 grams (Table 4). This is because 

inorganic fertilizer has the highest nitrogen content, which 

increases the availability of nitrogen in Alfisols. The increased 

availability of nitrogen in the soil supports higher nitrogen 

uptake in corn plants [44]. 

Table 4. Nutrient uptake of corn on Alfisol soil 

Fertilizer 

Dosage 

Nitrogen 

Uptake (g) 

Phosphate 

Uptake (g) 

Potassium 

Uptake (g) 

P0 87.22 12.34 99.48 

P1 32.92 2.02 55.94 

P2 59.68 3.11 90.96 

P3 33.42 1.30 39.78 

P4 54.97 4.29 95.36 

P5 74.27 4.57 101.57 

Sig 1.41 6.34 0.88 
Notes: 1. numbers followed by different letters in one column show a 

significant difference in DMRT (α = 0.05). 2. P0: Inorganic Fertilizer (Urea 

84 g, SP36 30 g, KCL 24 g); P1: 2.5 tons/ha; P2: 5 tons/ha; P3: 7.5 tons/ha; 
P4: 10 tons/ha; P5: 12.5 tons/ha. 

The application of inorganic fertilizer resulted in the highest 

phosphorus uptake, which was 12.34 grams. Inorganic 

fertilizers contain a high source of phosphorus, which can 

support phosphorus availability in Alfisols [45]. Acidic 

Alfisols tend to bind phosphorus, so the application of peanut 

green manure has not been able to provide phosphorus as 

effectively as inorganic fertilizer [46]. The longer roots in the 

inorganic fertilizer treatment also support phosphorus uptake. 
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Longer roots will expand the absorption area [47]. 

The highest potassium uptake was obtained from the 

application of 12.5 tons/ha of peanut green manure. The 

application of peanut green manure can improve the condition 

of acidic soil and increase potassium availability in Alfisols. 

High potassium availability can support nutrient uptake, 

leading to an increased accumulation of potassium in plants 

[48]. 

3.4 Correlation between variables 

The height of the plants and the number of leaves show a 

positive correlation with shoot dry weight (Table 5). An 

increased number of leaves leads to an increase in 

photosynthesis activity. The enhanced photosynthesis activity 

results in more assimilates being produced, leading to an 

increase in shoot dry weight in corn plants [49]. Taller plants 

indicate that a significant portion of the assimilates is allocated 

for growth. This leads to an increase in shoot dry weight due 

to optimal stem formation in the plants [50].  

The root dry weight shows a positive correlation with 

nitrogen uptake (Table 5). Higher root dry weight indicates 

more optimal root growth. Optimal root growth allows roots 

to penetrate deeper into the soil and extend further from the 

plant, thereby expanding the area for nutrient absorption [51]. 

Peanut green manure is a fertilizer derived from leguminosae 

plants, which contain a lot of nitrogen. Fertilizer derived from 

organic materials also contains organic carbon, which can 

improve soil structure. Application of peanut green fertilizer 

can increase soil porosity so that roots can easily penetrate the 

soil so that root growth will be high. Higher root growth will 

cause higher nutrient absorption. Nitrogen uptake correlates 

positively with phosphorus and potassium uptake. The 

application of peanut green manure can provide various 

nutrients, leading to an increase in nutrient availability in 

Alfisols. The improved nutrient availability in Alfisols can 

support nitrogen, phosphorus, and potassium uptake [52]. 

Phosphorus uptake shows a positive correlation with the 

weight of one hundred seeds. Increased phosphorus uptake can 

support seed formation, thereby enhancing the quality of corn 

seeds [53]. 

Table 5. Correlation between observation variables 

TT JD AP BKA BKT BTTB B100 JTP N P K 

TT 1 

JD 0.696 1 

AP -0.317 -0.693 1 

BKA 0.138 0.496 -0.602 1 

BKT 0.914* 0.837* -0.378 0.422 1 

BTTB 0.726 0.387 -0.207 -0.338 0.436 1 

B100 -0.198 -0.156 0.605 -0.579 -0.227 0.161 1 

JTP 0.444 0.087 0.093 -0.618 0.238 0.453 -0.012 1 

N 0.097 0.418 -0.453 0.916* 0.426 -0.534 -0.632 -0.401 1 

P -0.072 0.014 -0.336 0.721 0.125 -0.595 -0.856* -0.266 .853* 1 

K -0.144 0.346 -0.209 0.730 0.262 -0.715 -0.249 -0.409 .878* 0.622 1 
Notes: 1. TT (plant height), AP (root length), BKA (root dry weight), BKT (shoot dry weight), BTTB (cob weight without plant husk), B100 (100 seed weight), 

JTP (number of cobs per plot), N (N uptake), P (P uptake), K (K uptake). 2. *: 99% significance, **: 95% significan 

4. CONCLUSIONS

Peanut green fertilizer affects corn growth and yields the 

same as inorganic fertilizer. The dose of peanut green fertilizer 

plays a role in root length growth. The longest roots produced 

by the application of chemical fertilizer were 26.57 cm. The 

application of peanut green fertilizer at a dose of 12.5 tons/ha 

is the best dose to support the growth and yield of corn on 

Alfisol soil. Root growth has a positive correlation with 

nutrient uptake. Peanut green manure can be used as a natural 

fertilizer supporting growth, plant yields, and soil quality. 

Peanut green manure can be used to support integrated and 

sustainable agriculture. 
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