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Abstract  
 
Sweet potato crops produce a high quantity of tuberous roots within a short period. Thus, a proper soil fertility is essential for 
reaching the crop production potential. The objective of this study was to assess the effect of applying different rates of a compost 
produced from gelatin industry residues on the total and commercial yields of sweet potato crops, tuberous root shape, and soil 
physical and chemical properties. The treatments consisted of five compost rates (0, 6, 12, 18, and 24 Mg ha

-1
) arranged in a 

randomized block design with five replications. The compost application did not affect total and commercial yields (48.37 and 41.53 
Mg ha

-1
, respectively) but changed the shape of sweet potato tuberous roots. The compost application did not change soil physical 

properties but increased the pH, Ca, P, sum of bases, cation exchange capacity, and base saturation. The findings indicated that the 
application of compost from gelatin industry residues improves the fertility of low-fertility sandy soils. 
 
Keywords: composting; Ipomoea batatas; soil fertility; soil physics; root shape.  
Abbreviations: Al_aluminum; B_boron; C_carbon; °C_degree Celsius; Ca_calcium; Cu_copper; Fe_iron; K_potassium; Mg_ 
magnesium; Mn_manganese; N_nitrogen; Na_sodium; P_phosphorus; pH_hydrogen potential; S_sulfur; Zn – zinc.  
 
Introduction 
 
Sweet potato is among the most important foods in the 
world, as it is source of calories, proteins, vitamins, and 
minerals (Yang et al., 2017). Sweet potato plants produce a 
substantial amount of food per unit area and time (Rós et 
al., 2012; Rós, 2017; Rós et al., 2023). Sweet potato crops 
are primarily grown for human consumption, but also for 
animal feed (Gakige et al., 2020; Mibach et al., 2021) and 
ethanol production (Weber et al, 2020; Rizzolo et al., 2021). 
Considering their high yields, sweet potato crops extract a 
large amount of nutrients from the soil, especially nitrogen, 
potassium, and calcium (Echer et al., 2009; Fernandes et al., 
2020). Thus, these crops are highly affected by nutritional 
deficiency, which results in delayed plant development and 
lower yield and quality of tuberous roots (Paulo, 2013). 
Research findings have indicated that sweet potato plants 
respond well to soil fertilizer applications (Floyd et al., 1998; 
Rós et al., 2014; Mukhongo et al., 2017). The required 
nutrients for this crop can be provided by the existing 
nutrients in the soil or through application of organic or 
mineral fertilizers (Rós et al., 2014; Oliveira et al., 2017).  
The application of organic fertilizers can provide greater 
benefits to the soil chemical and physical properties 
compared to the application of chemical fertilizers (Salomão 
et al., 2020), resulting in higher crop yields. Studies have 
shown improvements in sweet potato crop yield when 
applying chicken manure (Rós et al., 2014; Désiré et al., 
2017) or organic composts (Aguirre et al., 2020) compared 
to the application of chemical fertilizers.  
Organic fertilizers can decrease density and increase total 
porosity of soils (Xin et al., 2016), promoting the growth and 
development of the root system of sweet potato plants. Rós 

(2017) found higher production of tuberous roots with 
increased dry matter content in areas with lower soil density 
and higher total porosity. Improvements in these soil 
properties also reduce the production of crooked tuberous 
roots, which have lower commercial value (Paulo, 2013). 
These fertilizers are also important for maintaining soil 
fertility and crop yield in systems where the same crop is 
grown sequentially in the same area (Conz 2021), as they 
provide a slower and more gradual release of chemical 
elements compared to mineral fertilizers (Sediyama et al., 
2009), thus reducing losses through leaching (Rós et al., 
2014). 
Besides animal manure, organic residues from industrial 
processes can be used as fertilizers, which, in general, 
increase soil organic matter and pH (Guimarães et al., 2012). 
Studies have shown that the use of residues from 
slaughterhouses (Souza et al., 2012) and industries such as 
cellulose and paper, beer (Maeda et al., 2006), gelatin 
(Guimarães et al., 2012; Araújo, 2016), sugar, and alcohol 
(Menezes et al., 2021) has resulted in benefits for both soils 
and crops. These residues can be processed through 
composting, transforming them into stable and sanitized 
products rich in humic compounds without posing risks to 
the environment (Valente et al., 2009). 
Changes in soil fertility depend on the soil physical and 
chemical properties, as well as the type and amount of 
organic compost applied (Carmo et al 2016). The benefits of 
applying organic compost to soil properties and crop yield 
are greater when using higher amounts and frequencies of 
application (Diacono and Montemurro, 2011; Salis et al., 
2024). Besides improving soil properties, the use of compost 
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contributes to reductions in the volume of industrial 
residues and the presence of potentially harmful organisms 
in these residues (Pergola et al., 2017). 
Thus, the objective of this study was to assess the effect of 
applying different rates of a compost produced from gelatin 
industry residues on the total and commercial yields of 
sweet potato crops, tuberous root shape, and physical and 
chemical properties of a sandy soil. 
 
Results and Discussion 
 
Yield characteristics of sweet potatoes 
The applied organic compost rates had no significant effect 
on total yield (48.37 Mg ha

-1
), commercial yield (41.53 Mg 

ha
-1

), commercial tuber length (19.13 cm), commercial tuber 
fresh weight (276.25 g), and commercial tuber dry weight 
(24.80%) of the evaluated sweet potato plants. 
Sweet potato crop responses to soil fertilizer application 
depend on the initial soil fertility conditions. Sweet potato 
plants grown in moderately to highly fertile soils show little 
or no response to soil fertilizer applications; however, the 
crop yield increases in response to fertilizer application to 
low-fertility soils (Silva et al., 2002). Darko et al. (2020) 
found no significant effects of applying inorganic fertilizers 
on the growth and yield of different sweet potato varieties. 
According to Peressin et al. (2022), fertilizer application is 
not necessary for highly fertile soils when sweet potato 
plants are grown in rotation systems after other crops grown 
under fertilizer applications. Prabowo et al (2020) found that 
the application of a compost from mushroom residues up to 
the rate of 30 Mg ha

-1
 did not increase the sweet potato 

crop yield. 
Fatokun et al. (2022) assessed the effects of applying a 
compost from macadamia husks on sweet potato crops and 
reported that yield increases may not occur in the first but in 
the second crop cycle. 
The results denoted that the soil had adequate nutrient 
availability for achieving high crop yields after applying 
limestone, without compost application. The total and 
commercial yields obtained were higher than the mean in 
the studied region, which was 25.6 Mg ha

-1
 in 2022 (IEA, 

2023). Studies on the same cultivar have shown high yields, 
reaching total and commercial yields of 44.9 Mg ha

-1 
and 

40.7 Mg ha
-1

 (Rós et al., 2012), 52.7 and 47.9 Mg ha
-1

 (Rós et 
al., 2023), and 52.30 Mg ha

-1
 and 20.31 Mg ha

-1
 (Nasser et 

al., 2020), respectively. Darko et al. (2020) found that 
different agroecological environments have different effects 
on sweet potato crop performance, with an interaction 
between sweet potato variety and environment for most 
growth parameters, depending on the sweet potato variety 
used. 
Several factors contribute to proper crop development. 
Peressin et al. (2022) emphasized that achieving high yields 
depend on soil fertility and other factors such as irrigation, 
health of the propagation material, and cultural practices. 
Floyd et al. (1988) found that sweet potato yield varies 
depending on the soil type, and the crop presented 
significant responses to all evaluated soil fertilizers (organic 
and mineral); however, the crop response to organic 
compost was lower when applied to high-fertility soils. 
The results obtained in the present study are consistent with 
those reported by Gonçalves et al. (2018), who found no 
increases in crop yield when applying compost to the soil, 
although they recommended this practice for maintaining 
soil fertility. Moreover, compost application to soils can 
result in gains in yield and quality of tuberous roots, as  

 
Figure 1. Diameter of sweet potato tubers as a function of 
compost rates. 
 

 
Figure 2. Length-to-diameter ratio of sweet potato tubers as 
a function of compost rates. 

 
Figure 3. Soil pH as a function of compost rates. 
 

 
Figure 4. Calcium contents in the soil as a function of 
compost rates. 
 
reported by Novianantya et al. (2017), who used a compost 
from ground fish bones and plant residues. Thus, different 
composts, production environments, and plant species and 
varieties can affect the results. 
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Shape of sweet potato tuberous roots  
Regarding the shape of sweet potato tuberous roots, the 
compost application did not affect tuber length (19.13 cm) 
but affected the diameter and length-to-diameter ratio of 
commercial tubers. The diameters decreased up to the 
compost rate of 15 Mg ha

-1
 and increased when applying 

higher rates (Figure 1). The diameter was 5.3 cm at the 
compost rate 0, decreasing to 4.9 cm at the rate of 15 Mg 
ha

-1
 and reaching 5.1 cm at the compost rate of 24 Mg ha

-1
. 

According to Gregory and Wojciechowski (2020), the 
greatest lengths coincide with the beginning of rapid growth 
of tuberous roots. Different growth patterns can result in 
differences in water and nutrient availability in the soil, 
which may explain the varying effects of the applied 
compost rates. Rahmawati and Basqoro (2022) evaluated 
three sweet potato cultivars, and two of them presented 
higher root length when a compost from rice husks was 
applied to the soil, while one cultivar was not affected 
regarding this characteristic. 
The length-to-diameter ratio of tubers responded to 
compost application with changes in tuber diameter (Figure 
2). This ratio was 3.5 cm at rate 0, increasing to 4.1 cm at the 
compost rate of 13.7 Mg ha

-1
, with a subsequent decrease. 

However, these changes did not result in gains or losses in 
commercial tuber characteristics. 
 
Soil physical properties 
The tested treatments had no significant effects on soil 
physical properties, which presented means of soil density 
and total porosity of 1.29 kg dm

-3
 and 0.51 cm

3
 cm

-3
, 

respectively. Gomes et al. (2005) also found no changes in 
soil physical properties after applying a compost rate of 10 
m

3
 ha

-1
, attributing this result to the lack of increases in soil 

organic matter content. Contrastingly, Adekiya et al. (2019) 
and Agbede and Oyewumi (2022) found that biochar and 
chicken manure reduced soil density and increased soil 
porosity and moisture content compared to the control. Rós 
et al. (2013) pointed out that responses in soil density and 
porosity-related attributes differ depending on the soil type, 
land use, and cultivation history. 
The compost application did not change the soil organic 
matter content (13.9 g dm

-3
), as also found by Gomes et al. 

(2005) and Giácomo et al. (2019) when using organic 
composts from plant residues and manure, and pulp 
industry residues, respectively. However, some studies have 
reported increases in organic matter content due to the 
application of composts from urban waste (Pedra et al., 
2007), animal and plant residues (Silva et al., 2013), and 
poultry litter and soybean bran (Cardoso et al., 2011), 
although in the latter, higher rates were applied (up to 120 
Mg ha

-1
) compared to those tested in the present study. 

The soil pH was affected by the applied compost rates, 
presenting a quadratic response, according to estimates of 
the model (Figure 3). The soil pH ranged from 5.57 (rate 0) 
to 6.34 (rate of 24 Mg ha

-1
), which is considered ideal for 

sweet potato crops (Peressin and Feltran, 2014; Peressin et 
al., 2022). Sweet potato crops are affected by soil pH, but 
cultivars differ regarding tolerance to low pH (Ila'ava et al., 
2000). Increases in soil pH due to increases in compost rate 
may be connected to the high pH of the compost compared 
to the soil, as well as to soluble organic anions in the 
compost. According to Mantovani et al. (2005), when these 
soluble organic anions are released, they adsorb H

+
 from the 

soil solution through exchange reactions, increasing soil pH. 
Guimarães et al. (2012) found increased pH in the studied  

 
Figure 5. Sum of bases as a function of compost rates. 

 
Figure 6. Cation exchange capacity of the soil as a function 
of compost rates. 

 
Figure 7. Percentage of soil base saturation as a function of 
compost rates. 
 
soils due to application of gelatin industry sludge, especially 
in the soil with a higher sand content. 
Regarding the soil chemical properties, the applied compost 
rates resulted in significant differences in calcium content, 
sum of bases, cation exchange capacity, base saturation, and 
phosphorus content. However, the treatments had no 
significant effect on magnesium (10.60 mmolc dm

-3
), 

potassium (1.33 mmolc dm
-3

), and sulfur (4.92 mg dm
-3

) 
contents. 
Calcium contents in the soil presented a quadratic response 
(Figure 4). Calcium contents increased up to the compost 
rate of 23 Mg ha

-1
, ranging from 20.17 (rate 0) to 45.03 

mmolc dm
-3

 (rate of 23 Mg ha
-1

), representing an increase of 
123%. This increase may be attributed to the amount of 
calcium applied to the soil through the compost (359 g of Ca 
per kg). Echer et al. (2009) and Fernandes et al. (2020) 
reported that calcium is the third most extracted nutrient by 
sweet potato plants; however, the calcium provided through 
limestone application probably met the needs of the sweet 
potato plants evaluated in the present study. Increases in 
calcium contents were found in studies using gelatin 
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industry sludge (Guimarães et al. 2012) and composts from 
maize crop residues and cattle manure (Gomes et al., 2005), 
sawdust and cattle manure (Damatto Junior et al., 2006), 
goat and sheep slaughterhouse wastewaters (Souza et al., 
2012), and animal manure and plant residues (Cardoso et al., 
2019). 
Magnesium, potassium, and sulfur contents in the soil were 
not affected by the application of compost rates, as the 
contents of these nutrients in the compost were not high. 
Damatto Junior et al. (2006) reported that magnesium can 
be displaced from the exchange complex by calcium, and 
even by potassium, favoring its leaching. Nevertheless, 
magnesium contents in the soil were adequate for the crop 
(Peressin and Feltran, 2014).  
The potassium content in the soil at the end of the 
experiment (1.33 mmolc dm

-3
) was lower than that found in 

the initial soil analysis (1.9 mmolc dm
-3

). The sweet potato 
yield was high and, consequently, the potassium extraction 
by plants was high. According to Echer et al. (2009), 
potassium is the second most demanded nutrient by crops, 
after nitrogen, and the period of higher potassium demand 
by tuberous roots is between 115 and 130 days after 
transplanting, which explains the decrease in soil potassium 
contents at the end of the crop cycle, when the soil sampling 
was carried out.  
The increase in soil calcium content resulted in an increase 
in sum of bases, cation exchange capacity, and base 
saturation, as expected when the calcium, magnesium, or 
potassium content in the soil increases. Santos et al. (2004) 
and Cardoso et al. (2019) applied composts from poultry 
litter and manure and plant residues, respectively, and 
found improvements in these soil chemical properties. 
The sum of bases showed a quadratic response, with the 
highest value found for the compost rate of 23.94 Mg ha

-1
. It 

ranged from 32.59 (rate 0) to 57.24 mmolc dm
-3

 (rate 23.94), 
representing an increase of 75.6% (Figure 5).  
According to model estimates, cation exchange capacity 
showed a linear response to increases in the compost rate, 
ranging from 50.94 (rate 0) to 70.84 mmolc dm

-3
 (rate of 24 

Mg ha
-1

), representing an increase of 39% (Figure 6). 
The base saturation in the initial soil analysis was 22%, 
whereas it was 68.18% at harvest in the area with no 
compost application (rate 0) due to the application of 
limestone in the entire area, reaching the highest value 
(82.10%) for the compost rate of 21.94 Mg ha

-1
. Therefore, 

base saturation presented a quadratic response (Figure 7). 
The application of the compost also increased base 
saturation due to the higher calcium content in the soil. 
The phosphorus content in the soil showed a linear response 
to the increase in the compost rate (Figure 8). Agbede and 
Oyewumi (2022) found increases in phosphorus contents 
when applying organic fertilizers to the soil. In the present 
study, phosphorus contents ranged from 12.08 (rate 0) to 
35.67 mg dm

-3
 (rate of 24 Mg ha

-1
), representing an increase 

of 195.3%. According to Mantovani and Yagi (2010), 
applications of byproducts and composts can increase soil 
phosphorus contents, depending on the presence of the 
nutrient in the material. 
Some micronutrients in the soil presented significant 
differences, according to the compost rates applied. Boron, 
iron, and zinc contents presented no response to the 
application of compost, with means of 0.18, 10.4, and 1.44 
mg dm

-3
, respectively. Considering the increase in soil pH, an 

increase in boron content and a decrease in iron and zinc 
contents were expected, but it did not occur. Abreu et al. 
(2007) emphasized that some soils subjected to limestone  

 
Figure 8. Phosphorus contents in the soil as a function of 
compost rates. 

 
Figure 9. Copper contents in the soil as a function of 
compost rates. 

 
Figure 10. Manganese contents in the soil as a function of 
compost rates. 
 
application to raise the pH above 6.0 may present Zn 
deficiency, mainly sandy soils. Carmo et al. (2016) found that 
applications of organic compounds decreased the soil pH 
and increased Zn contents but did not affect B contents.  
Copper and manganese contents in the soil were affected, 
presenting decreases as the compost rate was increased 
(Figures 9 and 10). Decreases in Cu and Mn contents in the 
soil are associated with increases in pH, which reduces the 
mobilization of Cu (Strobel et al., 2005), favors oxidation, 
and decreases Mn

2+
 concentration in the soil solution (Souza 

et al., 2010). According to Abreu et al. (2007), Cu is the 
micronutrient that most interacts with organic compounds 
in the soil, forming stable complexes; thus, most Cu 
deficiencies have been associated with organic soils. 
 
Materials and Methods 
 
Experimental site 
The experiment was conducted at the experimental farm of  
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Table 1. Physical and chemical characteristics of the soil and the organic compost used. 

Soil physical and chemical properties Compost physical and chemical properties 

pH (CaCl2) = 4.4 pH (in water 1:10) = 9.1 

P = 3.0 mg dm
-3

 P = 0.44 g kg
-1

 

S = 3.0 mg dm
-3

 S = 0.73 g kg
-1

 

K = 1.9 mmolc dm
-3

 K = 344 mg kg
-1

 

Al = 28.0 mmolc dm
-3

 Al = 52.107 mg kg
-1

 

Ca
 
= 4.0 mmolc dm

-3
 Ca = 359 g kg

-1
 

Mg = 3.0 mmolc dm
-3

 Mg = 0.98 g kg
-1

 

B = 0.11 mg dm
-3

 B = <16.7 mg kg
-1

 

Cu = 0.6 mg dm
-3

 Cu = <12 mg kg
-1

 

Fe = 21.0 mg dm
-3

 Fe = 264 mg kg
-1

 

Mn = 20.9 mg dm
-3

 Mn = 15.3 mg kg
-1

 

Zn = 1.0 mg dm
-3

 Zn = 9.5 mg kg
-1

 

Organic matter = 13.0 g dm
-3

 Organic C = 219 g kg
-1

 

Sum of bases = 8.0 mmolc dm
-3

 Na = 23.112 mg kg
-1

 

Cation exchange capacity = 36.0 mmolc dm
-3

 Cation exchange capacity = 300 mmolc kg
-1

 

Base saturation = 22% Ammonium N = 835 mg kg
-1

 

854 g kg
-1

 of sand Kjeldahl N = 4.6 g kg
-1

 

65 g kg
-1

 of silt Nitrate-nitrite N = 40.0 mg kg
-1

 

81 g kg
-1

 of clay Total solids = 92.4% m m
-1

 

- Volatile solids = 34.3% m m
-1

 

- Moisture at 60% to 65% = 7.8% m m
-1

 

 
the Agribusiness Technology Agency of the State of São 
Paulo, in Presidente Prudente, SP, Brazil, from October 2020 
to May 2021, in a Typic Hapludult (Argissolo Vermelho-
Amarelo tipico; Santos et al., 2018) of sandy texture. The 
region's climate was classified as Aw, rainy tropical climate 
with dry winters, according to the Köppen classification 
(CEPAGRI, 2015).  
 
Physical and chemical description of the soil and the 
compost produced from gelatin industry residues 
Information about physical and chemical characteristic of 
the 0-0.2 m soil layer and the compost are shown in Table 1. 
The organic compost consisted of sludge resulting resulting 
from industrial processes used for gelatin production, leaves 
and branches of trees, sawdust, diatomaceous earth, and 
wood ashes. The industrial sludge was acquired from two 
tanks: primary sludge sedimentation and secondary sludge 
sedimentation (residue from the sludge used in the 
biodigester). The sludge from both tanks was mixed, 
centrifuged, and used for composting.  
 
Experimental design and cultivation 
The experiment was conducted in a randomized block 
design, with five replications. The treatments consisted of 
five rates (0, 6, 12, 18, and 24 Mg ha

-1
) the compost based 

on gelatin industry residues, whose raw material is bovine 
skin.  
The soil of the experimental area was prepared through 
plowing. Dolomitic limestone (with a total neutralizing 
power of 93%) was applied and incorporated to a depth of 
0.35 m on November 06, 2020, to raise the base saturation 
to 65%. The compost was broadcasted on November 30, 
2020 and incorporated into the soil using a leveling disc 
harrow. Ridges of 0.35 m in height were made using a 
furrower. 
The sweet potato planting was conducted on December 10, 
2020. The experimental unit consisted of three 8-meter rows 
spaced 0.9 m apart, each containing 20 plants spaced 0.4 m 
apart. The plant density was 27,777 plants ha

-1
. The 

evaluation area consisted of the 18 central plants in the 
central ridge. The propagation material used consisted of 0.4  

 
m long vines from sweet potato plants of the variety 
Londrina, also known as Canadense. 
 
Yield characteristics 
Total and commercial yields were assessed at 150 days after 
planting. Total yield consisted of all tuberous roots with 
weights equal to or higher than 0.1 kg. Commercial yield 
consisted of tuberous roots weighting between 0.1 and 1 kg, 
with a length-to-diameter ratio between 1.75 and 8.0 and a 
good aspect (uniform and smooth shape). Individual 
commercial tubers were weighed, and the mean fresh 
weight of tubers was calculated. The shape of the tuberous 
roots was determined by the length-to-diameter ratio 
calculated for each tuber. The mean dry weight of the tubers 
was evaluated in cubes cut from the middle part of the 
tubers, which were homogenized to form a 1.0 kg sample for 
each plot. The material was taken to a forced air circulation 
oven at 60 

°
C until a constant weight. 

 
Soil physical and chemical properties 
The following soil physical and chemical properties were 
evaluated: soil density and total porosity, active acidity (pH), 
organic matter, phosphorus, potassium, calcium, 
magnesium, sulfur, boron, copper, iron, manganese, zinc, 
sum of bases, cation exchange capacity, and base saturation. 
Soil samples were collected at 140 days after planting. 
Soil density and total porosity were determined in 
undisturbed soil samples collected from the central part of 
the ridges. Soil density was determined using the volumetric 
ring method, in which the weight of a soil sample dried at 
105 °C is correlated with the sum of the volumes occupied 
by particles and pores. Total porosity was assessed through 
the ratio between soil density and particle density; particle 
density was calculated using the volumetric flask method. 
The soil physical attributes were determined according to 
Claessen (1997).  
Composite soil samples were collected from the 0-0.2 m 
layer to evaluated soil fertility. Chemical analyses were 
conducted following the methodology proposed by Raij et al. 
(2001). 
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Statistical analysis 
The data were subjected to analysis of variance, and when 
differences were significant, the means were adjusted using 
polynomial regression equations. Maximum points were 
determined by derivatives of the regression equations. A 5% 
error probability was applied.  
 
Conclusions  
 
The application of a compost from gelatin industry residues 
to soils with adequate fertility conditions for growing sweet 
potato crops does not change total and commercial yields 
but affects the tuberous root shape. Applying compost rates 
up to 24 Mg ha

-1
 does not affect the physical properties of 

the soil. The compost application improves the fertility of 
sandy soils by increasing pH, calcium and phosphorus 
contents, sum of bases, cation exchange capacity, and base 
saturation. 
 
Acknowledgments 
 
The authors thank the company Rousselot Gelatinas do 
Brasil Ltda. for financial support. 
 
References 
 
Abreu CA, Lopes AS, Santos GCG (2007) Micronutrientes. In: 

Novais RF, Alvarez VVH, Barros NF, Fontes RLF, Cantarutti 
RB, Neves JCL (ed) Fertilidade do solo. SBCS, Viçosa. 1017. 

Adekiya AO, Agbede TM, Aboyeji CM, Dunsin O, Simeon VT 
(2019) Effects of biochar and poultry manure on soil 
characteristics and the yield of radish. Sci Hortic. 243:457–
463.  

Agbede TM, Oyewumi A (2022) Benefits of biochar, poultry 
manure and biochar–poultry manure for improvement of 
soil properties and sweet potato productivity in degraded 
tropical agricultural soils. Resour Environ Sustain. 
7:100051. 

Aguirre TR, Oliveira CP, Vilete VF, Nascimento WP do, Gomes 
VV, Silva SMA, Fonseca JN (2020) Avaliação da adubação 
orgânica e mineral no cultivo de batata-doce na região 
Amazônica. Braz J of Development. 6(8):62133-62142. 

Araújo AS (2016) Aproveitamento do lodo da indústria de 
gelatina como alternativa de adubação do capim Piatã. 66 
p. Doctoral thesis (PhD in Tropical Animal Science) - 
Federal University of Tocantins, Araguaína-TO University 
Campus. 

Cardoso AII, Ferreira KP, Vieira Júnior RM, Alcarde C (2011) 
Alterações em propriedades do solo adubado com 
composto orgânico e efeito na qualidade das sementes de 
alface. Hortic Bras. 29(4):594-599. 

Cardoso AII, Silva PNL, Colombari LF, Lanna NBL, Fernandes 
DM (2019) Phosphorus sources associated with organic 
compound in broccoli production and soil chemical 
attributes. Hortic Bras. 37(2):228-233. 

Carmo DL do, Lima LB de, Silva CA (2016). Soil fertility and 
electrical conductivity affected by organic waste rates and 
nutrient inputs. Rev Bras Cienc Solo, 40:e0150152.  

CEPAGRI (2015) Meteorologia Unicamp Available at: 
http://www.cepagri.unicamp.br/outras-
informacoes/clima-dos-municipios-paulistas.html. Access 
on: Apri. 01

rd
, 2023. 

Claessen MEC (ed) (1997) Manual de métodos de análise de 
solo, 2nd edn. EMBRAPA, Rio de Janeiro. 212. 

Conz RF, Six J, Andrade MI, Pereira EIP (2021) Soil fertility 
maintenance with organic amendments to orange fleshed 
sweetpotato. Nutr Cycl Agroecosyst 119: 213–229.  

Damatto Junior ER, Villas Bôas RL, Leonel S, Fernandes DM 
(2006) Alterações em propriedades de solo adubado com 
doses de composto orgânico sob cultivo de bananeira. Rev 
Bras Frutic. 28(3):546-549. 

Darko C, Yeboah S, Amoah A, Opoku A, Berchie JN (2020) 
Productivity of sweet potato (Ipomoea batatas (L) Lam) as 
influenced by fertilizer application in different agro-
ecologies in Ghana. Sci Afr. 10:e00560. 

Désiré TV, Vivien NG, Claude S (2017) Evaluation of different 
sweet potato varieties for growth, quality and yield traits 
under chemical fertilizer and organic amendments in 
sandy ferralitic soils. Afr J Agric Res. 12(48):3379-3388. 

Diacono M, Montemurro F (2011). Long-term effects of 
organic amendments on soil fertility. In: Lichtfouse E, 
Hamelin M, Navarrete M, Debaeke P (eds) Sustainable 
Agriculture. 2

nd
 vol. Springer, Dordrecht.  

Echer FR, Dominato JC, Creste JE (2009) Absorção de 
nutrientes e distribuição da massa fresca e seca entre 
órgãos de batata-doce. Hortic Bras. 27(2):176-182. 

Fatokun K, Motsa NM, Modi AT (2022) Orange fleshed sweet 
potato response to filter cake and macadamia husk 
compost in two agroecologies of KwaZulu-Natal province, 
South Africa. Agronomy. 12(12):3091 

Fernandes AM, Assunção NS, Ribeiro NP, Gazola B, Silva RM 
da (2020) Nutrient uptake and removal by sweet potato 
fertilized with green manure and nitrogen on sandy soil. 
Rev Bras Ciênc Solo. 44: e0190127. 

Floyd CN, Lefroy, RDB, D'Souza, EJ (1988) Soil fertility and 
sweet potato production on volcanic ash soils in the 
highlands of Papua New Guinea. Field Crops Res. 19(1) 1-
25. 

Gakige JK, Gachuri C, Butterbach-Bahl K, Goopy JP (2020) 
Sweet potato (Ipomoea batatas) vine silage: a cost-
effective supplement for milk production in smallholder 
dairy-farming systems of East Africa? Anim Prod Sci. 
60(8):1087-1094. 

Giácomo RG, Alves MC, Arruda OG de, Souto SN, Pereira 
MG, Moraes MLT de (2019) Atributos químicos de um solo 
degradado após aplicação de composto orgânico e 
crescimento de Mabea fistulifera Mart. Cienc Florest. 
29(2):754-768. 

Gomes JA, Scapim CA, Braccini A de L, Vidigal Filho PS, 
Sagrilo E, Mora F (2005) Adubações orgânica e mineral, 
produtividade do milho e características físicas e químicas 
de um Argissolo Vermelho Amarelo. Acta Sci Agron. 
27(3):521-5295. 

Gonçalves MV, Oliveira JPF de, Zumba J da S, Martins JDL, 
Oliveira M de, Moura MF (2018) Adubação com 
biofertilizante e composto orgânico na produção e 
produtividade da batata-doce. In: Atena Editora Elementos 
da natureza e propriedades do solo. 2nd vol. Atena 
Editora, Ponta Grossa. 17-26. 

Gregory PJ, Wojciechowski T (2020) Chapter one - root 
systems of major tropical root and tuber crops: root 
architecture, size, and growth and initiation of storage 
organs. Adv Agron.161:1-25. 

Guimarães R de CM, Cruz MCP da, Ferreira ME, Taniguchi 
CAK (2012) Chemical properties of soils treated with 
biological sludge from gelatin industry. Rev Bras Ciênc 
Solo. 36(2):653-60. 

 
 



238 
 

IEA. Instituto de Economia Agrícola (2023) Estatística da 
Produção Agrícola Available at: 
http://ciagri.iea.sp.gov.br/nia1/subjetiva.aspx?cod_sis=1&
idioma=1. Access on: Apri. 03

rd
, 2023. 

Ila'ava VP, Asher CJ, Blamey FPC (2000) Response of sweet 
potato cultivars to acid soil infertility factors. I. Effects of 
solution pH on early growth. Aust J Agric Res 51(1):23-28 

Maeda S, Andrade GC de, Ferreira CA, Silva HD da, Agostini 
RB (2006) Resíduos industriais e dejetos da caprinocultura 
como componentes de substratos para produção de 
mudas de Eucalyptus badjensis. Pesq Flor Bras. 53:03-20. 

Mantovani JR, Ferreira ME, Cruz MCP da, Barbosa JC (2005) 
Alterações nos atributos de fertilidade do solo adubado 
com composto de lixo urbano. Rev Bras Cienc Solo. 
29(5):817-824.  

Mantovani JR, Yagi R (2010) Matéria orgânica do solo. In: 
Vale DW, Sousa JI, Prado RM (org.) Manejo da fertilidade 
do solo e nutrição de plantas. FCAV, Jaboticabal. 69-96. 

Menezes VM, Santana TL, Menezes BF, Ruzene DS, Perin L, 
Silva DP (2021) Aplicabilidade de resíduos da indústria 
sucroalcooleira como fertilizantes. In: Sousa C da S, Lima F 
de S, Sabioni, SC Agroecologia: métodos e técnicas para 
uma agricultura sustentável, 3rd vol. Cientifica digital, 
Guarujá. 104-127. 

Mibach M, Demarco CF, Barbosa AA, Oliveira LD, Corrêa MN, 
Pino FABD, Schitt E, Kosloski GV, Brauner CC (2021). Sweet 
potato flour as a replacement for ground corn as an 
energetic concentrate. Cienc Rural. 51(10). 

Mukhongo RW, Tumuhairwe JB, Ebanyat P, Abdelgadir AH, 
Thuita M, Masso C (2017) Combined application of 
biofertilizers and inorganic nutrients improves sweet 
potato yields. Front Plant Sci. 8:1-17. 

Nasser MD, Cardoso AII, Rós AB, Mariano-Nasser FAC, 
Colombari LF, Ramos JA, Furlaneto KA (2020) 
Produtividade e qualidade de raízes de batata-doce 
propagadas por diferentes tamanhos de miniestacas. Sci 
Plena. 16(17):1-8. 

Novianantya AC, Fardany NK, Nuraini Y (2017) Improvement 
of sweet potato yield using mixture of ground fish bone 
and plants residues. J Degrade Min Land Manage. 
4(2):759-765. 

Oliveira LOF de, Soares ER, Queiroz SF de, Martinez EO, Silva 
MS, Nogueira AE, Ferreira ES, Vezarro A de FG da S (2017) 
Fertilization and nutrition of sweet potato: a review. Rev 
Cient da Fac de Educação e Meio Amb. 8(2):70-90. 

Paulo EM (2013) Nutrição e adubação. In: Montes SMNM 
(ed) Cultura da batata-doce: do plantio a comercialização. 
IAC, Campinas. 25-32. 

Pedra F, Polo A, Ribeiro A, Domingues H (2007) Effects of 
municipal solid waste compost and sewage sludge on 
mineralization of soil organic matter. Soil Biol Biochem. 
39(6):1375-1382. 

Peressin VA, Feltran JC (2014) Batata-doce. In: Aguiar AT da 
E, Gonçalves C, Paterniani MEAGZ, Tucci MLSA, Castro CEF 
de (ed). Boletim 200: instruções agrícolas para as 
principais culturas econômicas. 7th edn. Instituto 
Agronômico, Campinas. 59-61.  

Peressin VA, Feltran JC, Rós AB, Fernandes AM (2022) 
Batata-doce. In: Cantarella H, Quaggio JA, Mattos Junior D, 
Boaretto RM, Van Raij B (ed) Boletim 100: Recomendações 
de adubação e calagem para o estado de São Paulo. 
Instituto Agronômico, Campinas. 329-331. 

Pergola M, Persiani M, Palese AM, Di Meo V, Pastore V, 
D’Adamo C, Celano G (2017) Composting: the way for a 
sustainable agriculture. Appl Soil Ecol. 123:744-750. 

Prabowo H, Rahmawati N, Sitepu FET (2020) The effect of 
oyster mushroom baglog compost on the growth and 
production some local genotypes of purple sweet potato 
(Ipomoea batatas L.). IOP Conf. Ser.: Earth Environ. Sci. 
454(1): 012172. 

Rahmawati N, Basqoro I (2022) Utilization of rice straw 
waste compost to increase growth and production of local 
sweet potatoes. IOP Conf. Ser.: Earth Environ. Sci. 977: 
012028. 

Rizzolo JA, Woiciechowski AL, Magalhães Júnior AI, Torres 
LAZ, Soccol CR (2021) The potential of sweet potato 
biorefinery and development of alternative uses. SN Appl 
Sci. 3(347). 

Rós AB (2017) Sistemas de preparo do solo para o cultivo da 
batata-doce. Bragantia. 76(1):113-124. 

Rós AB, Hirata ACS, Haydée SS (2012) Avaliação da 
produtividade de plantas de batata-doce oriundas de 
matrizes livres de vírus. Rev Bras Cienc Agrar. 7(3):434-
439. 

Rós AB, Narita N, Cardoso AII, Hirata ACS (2023) Agronomic 
performance and selection of sweet-potato genotypes 
grown from seeds. Comun Sci. 14:e3996.  

Rós AB, Nobuyoshi N, Hirata ACS (2014) Produtividade de 
batata-doce e propriedades físicas e químicas de solo em 
função de adubação orgânica e mineral. Semin Cienc 
Agrar. 35(1):205-214. 

Rós AB, Tavares Filho J, Barbosa GM de C (2013) Soil physical 
properties and growth of sweet potato under different soil 
managements. Rev Bras Cienc Solo. 37:242-250. 

Salis L, Cabiddu A, Sanna F, Sitzia M, Carboni G (2024). 
Municipal solid waste compost use can improve crop 
barley production and enhance soil chemical fertility. Eur J 
Agron. 153:127064. 

Salomão PEA, Santos JC, Rodrigues MF, Rodrigues JPB (2020) 
Metodologia de implantação da bananeira prata anã com 
adubação orgânica. Res Soc Dev. 9(2):1-28. 

Santos CC dos, Bellingieri PA, Freitas JC de (2004). Efeito da 
aplicação de compostos orgânicos de cama de frango nas 
propriedades químicas de um Latossolo Vermelho Escuro 
cultivado com sogro granífero [Sorghum bicolor (L.) 
Moench]. Científica. 32(2):134-140. 

Santos HG dos, Jacomine PKT, Anjos LHC dos, Oliveira VA de, 
Lumbreras JF, Coelho MR, Almeida JA de, Araujo Filho JC 
de, Oliveira JB de, Cunha TJF (2018). Brazilian Soil 
Classification System. 5th ed. Embrapa, Brasília. 

Sediyama MAN, Vidigal SM, Santos MR, Salgado LT (2009) 
Rendimento de pimentão em função da adubação 
orgânica e mineral. Hortic Bras. 27(3): 294-299. 

Silva DJ, Mouco MADC, Gava CAT, Giongo V, Pinto JM (2013) 
Composto orgânico em mangueiras (Mangifera indica L.) 
cultivadas no semiárido do nordeste brasileiro. Rev Bras 
Frutic. 35(3):875-882. 

Silva JBC da, Lopes CA, Magalhães JS (2002) Cultura da 
batata-doce. In: Cereda MP (ed) Agricultura: tuberosas 
amiláceas Latino Americanas. Fundação Cargill, São Paulo. 
448-504. 

Souza HA de, Oliveira EL de, Modesto VC, Montes RM, 
Natale W (2012) Atributos químicos do solo tratado com 
composto orgânico de carcaça e despojo de abate de 
caprinos e ovinos. Comunicado técnico on line 127. 
Embrapa, Sobral. 8. 

Souza LH, Novais RF, Alvarez VVH, Villani EMDA (2010) Efeito 
do pH do solo rizosférico e não rizosférico de plantas de 
soja inoculadas com Bradyrhizobium japonicum na 
absorção de boro, cobre, ferro, manganês e zinco. Rev 
Bras Cienc Solo. 34(5):1641-1652.  

http://ciagri.iea.sp.gov.br/nia1/subjetiva.aspx?cod_sis=1&idioma=1
http://ciagri.iea.sp.gov.br/nia1/subjetiva.aspx?cod_sis=1&idioma=1


239 
 

Strobel BW, Borggaard OK, Hansen HCB, Andersen MK, 
Raulund‐Rasmussen K (2005) Dissolved organic carbon and 
decreasing pH mobilize cadmium and copper in soil. Eur J 
Soil Sci. 56(2):189-196. 

Valente BS, Xavier EG, Morselli TBGA, Jahnke DS, Brum 
Júnior B, Cabrera BR, Moraes P, Lopes DCN (2009) Fatores 
que afetam o desenvolvimento da compostagem de 
resíduos orgânicos. Arch de Zootec. 58:59-85. 

Van Raij B, Andrade JC, Cantarella H, Quaggio JA (2001) 
Análise química para avaliação da fertilidade de solos 
tropicais. Instituto Agronômico, Campinas-SP. 285. 

Weber CT, Trierweiler LF, Trierweiler JO (2020) Food waste 
biorefinery advocating circular economy: bioethanol and 
distilled beverage from sweet potato. J Clean Prod. 
268:121788.  

Xin X, Zhang J, Zhu A, Zhang C (2016) Effects of long-term (23 
years) mineral fertilizer and compost application on 
physical properties of fluvo-aquic soil in the North China 
Plain. Soil Tillage Res. 156:166-172. 

Yang J, Moeinzadeh MH, Kuhl H, Helmuth J, Xiao P, Haas S, 
Liu G, Zheng J, Sun Z, Fan W, Deng G, Wang H, Hu F, Zhao 
S, Fernie AR, Boerno S, Timmermann B, Zhang P, Vingron 
M (2017) Haplotype-resolved sweet potato genome traces 
back its hexaploidization history. Nat Plants. 3:696-703. 

 
 
 
 

 


