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Abstract

laboratory study was conducted to evaluate the effect of Humic acid (HA) with mixing of manure (chicken - ChM; cow -
CoM) on some soil chemical properties. The soil was amended with 10 t. ha! of manure and treatments used were: T1
(Control), T2 (HA), T3 (HA + ChM) and T4 (HA + CoM). The soil chemical parameters were analyzed for soil pH, the
electrical conductivity (EC), total nitrogen (N), available phosphorus (P), potassium content (K) and soil organic carbon
(SOC) after 15-, 30-, 45- and 60-days’ incubation period at 28 °C. The results demonstrated a significant difference
between the control and other treatments. the treatment applications have lowered the soil pH and EC was increase
significantly with days of incubation. At 45 days of incubation the total nitrogen, available phosphorus, potassium
content and soil organic carbon were increased significantly and decreased thereafter. As a result, the addition of humic
acid and manure have significant effect on soil chemical properties.
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1. Introduction

Application of Humic Acid can improve the chemical properties of soil. also, nutrients availability such as P, Kand boost
soil OC and other nutrients (Rayne and Aula, 2020). Also, can affected on a total account of microbes, enzyme activities
and cation exchange capacity (CEC), (Fahramand M, et al,, 2014). Incorporation of HAs into soils reduce the abiotic
stress, increase plants resistant, enhanced plant growth, root hairs and nutrient uptake (Man-hong; Atiyeh RM, et al,,
2002). it is very necessary to conducted more research to understand the mechanism of humic acid on plant growth and
soil properties.

Previous research results showed that the application of manures have appositive effect on some soil properties (Liu
M. et al., 2009). Addition of manure can promote plant growth, increase productivity, yield, and releasing nutrients to
the soil during their decomposition (Saka, H.A. et al., 2017). the effect of manure on the soil properties might differ
according to source of manures such as chicken manure, cow manure and farmyard manure. The addition organic
matter into soils increases nutrient availability like N, P, S and some of micronutrients (Brandon M, et al., 2013). Manure
application can increase soil pH and/or soil salinity (Whalen JK, et al., 2000; (Li-Xian et al., 2007).

Therefore, the aim of this study was to investigate the effect of the mixed manure and Humic acid on some soil chemical
properties.
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2. Materials and Methods

The study was conducted at Ankara University, Faculty of Agriculture, soil dept., lab, the soil used was taken from
research field at depth of 0-30 cm. The Humic acids as powder was added to soil. The fermentation manures (chicken
and cow) were applied to soil. The mixed Mixed Humic acid and manure were added into soil at a rate of 10 ton/ha. The
experiment of incubation laboratory was conducted in complete randomize design (CRD) with three replicates in four
different incubation periods (15, 30, 45 and 60 day). The treatments were as follows: T1: 0 (control); T2: Humic acid
(10 ton/ha); T3: humic acid (5 ton/ha) + chicken manure (5 ton/ha); T4: humic acid (5 ton/ha) + cow manure (5
ton/ha). The soil samples were incubated at 28 °C. At the end of each incubation period soil samples were collected.

2.1. Soil analyses

The collected soil samples were air-dried, crushed, and passed through a 2-mm sieve for chemical analysis. Soil pH and
EC measured by using pH meter electrodes and EC-meter and glass pH meter electrodes, respectively. The total N,
phosphorus, and potassium content were determined according to the methods described by (Page, A. L. et al,, 1982).
Organic carbon (OC) content was determined by Walkley-Black method D.W Nelson, and (L.E. Sommers,1996).

3. Results and Discussion

3.1. Soil use of study

Table 1 Displays the soil pH, EC, N, P, Kand 0.C analysis of the soil used in this study. According to this results the soil
was moderately alkaline and non-saline.

Table 1 Some chemical properties of soil used in this study

Materials | pH | EC(dS/m) | N(%) | P(%) | K(%) | 0.C(%)
Soil 8.15 | 0.341 0.088 | 3.48 37.2 0.89

3.2. Soil pH

The application of Humic Acid and mixed manures had a substantial (p < 0.001) impact on the soil pH. In comparison to
the control, the T1 was the highest (8.29) and treatment T3 was the lowest (7.88). That is due the organic matter
released acids during the decomposed period that can lower the pH of the soil (Fig. 1). The treatment (T3) was slightly
acidic compared with other treatments. These results are similar with (P. Horswill, et al., 2007; R.U. Shah, et al., 2015),
who found that pH of cow manure is higher than poultry manure treatment.
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Figure 1 Effect of treatments on soil Ph

895



International Journal of Science and Research Archive, 2025, 17(03), 894-899

3.3. Soil electrical conductivity (EC)

The application of manure significantly affected the electrical conductivity (EC). The treatment T3 was the highest
(0.442 dSm1) and T1 (control) was the lowest (0.340 dSm?) (Fig. 2).

The soil electrical conductivity (EC) significantly increased with incubation time and at 45 days the peak its reached and
at 60 days of incubation periods soil, EC was decreased. The treatment (T4) was the best compared with other
treatments. That is due the application of mixed of humic acid and manure will improve the soil physical condition that
facilitate the water movement and hence salt leaching (A. Yadav, et al,, 2013; J.0. Azeez and W. Van Averbeke, 2012).
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Figure 2 Effect of treatments on EC (dSm1)

3.4. Nitrogen (N%)

The application of mixed of humic acid and manure into the soil have significant effect on soil nitrogen content (N). The
treatments showed a significant increase on total nitrogen content (N) compared with the control. This is because
applications of mixed of humic acid and manure release (N) upon decomposition.

In general, soil (N) content was increased with incubation period and the peak at 45 days was reached. In the case of
treatment T2 the total nitrogen decreased at 30 days from (0.162 mg kg-1) to (0.134 mg kg1) at 60 days of the incubation
period (Fig. 3). The best application (T4) compared with the other treatments, that is due to amount of organic matter
increases total nitrogen (S.0. Ojeniyi, et al., 2007).
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3.5. Phosphorus (P)

The application of Mixed humic acid and manure caused a significant change in the soil's phosphorus content (P).
Generally, the P content was increased by incubation time and at the 45 days the peak was reached. The value of P was
found to be 6.5% in T2, while in treatment T3 the value was 12.54% (Fig. 4). The best combination treatment was T4
compared with others treatments. That is due to decomposed of manure released more acids and that effect on soil pH.
Therefore, the decrease in soil pH will lead to an increase in phosphorus availability. Similar results were obtained by
(H.L.S. Tandon, 2000) who found that application of manure or compost increased the phosphorus content of the soil.
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Figure 4 Effect of treatments on phosphorus content (%)

3.6. Potassium (%)

Mixed combining humic acid with manure have significantly affect on soil potassium content. The highest value of
potassium content was observed at 45 days of incubation. The treatment (T2) was the highest and the control (T1) was
the lowest.

Comparing between treatments T3 and T4 observe that the values of K content was 66.33 mg kg!- in T3, while in T4 it
was 59.13 mg kg!- (Fig. 5). During decomposition organic matter increased the availability of potassium content in soil.
Similar results were obtained by (S. R. Cooper, et al.,, 2000), who found that application of manure increase the soil
potassium.
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3.7. Soil organic carbon (%)

Combining manure with humic acid (HA) have significantly improve soil organic matter content (SOM) during the
incubation period. Humic acid, a men component of soil organic matter, enhancing nutrient availability. The treatment
(T4) was highest and the control treatment (T1) was lowest. In general, the organic matter content ranged from 1.25%,
to 1.98% (Fig. 6). The treatment (T4) was the best treatment compared with others.

That could be explained by the fact that mixed HA with manure has shown significant effects, leading to increased soil
organic carbon. The results were agreed with (E.A. Elhadi, et al., 2016; B. Eghball, 2002), who found the application of
manure is an increase in soil organic carbon.
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Figure 6 Effect of treatments on soil organic matter content (SOM)

4., Conclusion

In general, the results showed that the application of organic matter had significant effect on soil chemical properties
and treatment T4 showed a significant superiority compared with other treatments.

Compliance with ethical standards

Disclosure of conflict of interest

No conflict-of-interest to be disclosed.

References

[1] AOAC, (2005). Official Methods of Analysis, 18th ed. Association of Official Analytical Chemists, Washington, DC,
USA. (AOAC, 2005).

[2]  Atiyeh RM, Lee S, Edwards CA, Arancon NQ and Metzger ]D. (2002). the influence of humic acids derived from
earthworm processed organic wastes on plant growth. Soil Ecology Laboratory, 105 Botany and Zoology
Building, The Ohio State University, 1735 Neil Avenue, Columbus, OH 43210, USA.

[3] Azeez ].0.and Van Averbeke, W. (2012). Dynamics of Soil pH and Electrical Conductivity with the Application of
Three Animal Manures. Communications in Soil Science and Plant Analysis, 43,865-874.
http://dx.doi.org/10.1080/00103627509366539.

[4] Cooper, S. R, Topliff, D. R., Freeman, D.W., Breazile, ]. E. and Geisert, R. D. (2000). Effect of dietary cation-anion
difference on mineral balance, serum osteocalcin concentration and growth in weanling horses. ] Eq Vet Sci.
20:39.

[5] Eghball, B. (2002). Soil properties as influenced by phosphorus- and nitrogen-based manure and compost

applications. Agronomy Journal 94, 128-135.

898



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

International Journal of Science and Research Archive, 2025, 17(03), 894-899

Elhadi, E.A., Mubarak, A.R. and Rezig, F.A.M. (2016). Effects of organic amendments on sand dune fixation. Int ]
Recycl Org Waste Agricult 5: 1. doi:10.1007/s40093-015-0111-5.

Gomez-Brandon M, Fernandez-Delgado M], Domiguez ], Insam H (2013) Animal manures: recycling and
management technologies. INTECH.

Horswill P, O’Sullivan O, Phoenix GK, Lee JA, Leake JR (2007). Base cation depletion, eutrophication and
acidification of species -rich grasslands in response to long-term.

Liu M., Hu F,, Chen X, Huang Q,, Jiao J., and Zhang B., Li H. (2009). Organic amendments with reduced chemical
fertilizer promote soil microbial development and nutrient availability in a subtropical paddy field: The influence
of quantity, type and application time of organic amendments. Applied Soil Ecology, 42: 166-175. Saka, H.A.,
Azeez, ].0., Odedina, ].N. et al (2017). Dynamics of soil nitrogen availability indices in a sandy clay loam soil
amended with animal manures. Int ] Recycl Org Waste Agricult 6: 167. doi:10.1007/s40093-017-0165-7.

Li-Xian, and; L Guo-Liang; T Shi-Hua; Gavin s and H Zhao-Huan. (2007). Salinity of animal manure and potential
risk of secondary soil salinization through successive manure application. Sci. Total Environ. 383: 106-114.

Man-hong, Y.; Lei, Z.; Sheng-tao, X.; McLaughlin, N.B.; Jing-hui, L. Effect of Water Soluble Humic Acid Applied to
Potato Foliage on Plant Growth, Photosynthesis Characteristics and Fresh Tuber Yield under Different Water
Deficits. Sci. Rep. 2020, 10, 7854.

Mohammad Fahramand, Hossein Moradi, Mohsen Noori, Alireza Sobhkhizi, Mohammad Adibian, Shila abdollahi
and Khashayar Rigi (2014) Influence of humic acid on increase yield of plants and soil properties. Intl ] Farm and
Alli Sci. Vol, 3 (3): 339- 341.

Nelson, D.W and Sommers, L.E. (1996). Methods of Soil Analysis. Part 3. Chemical Methods. Soil Science Society
of America Book Series no.5, pp. 961-1010.

Ojeniyi, S.0. Akanni, D. A. and Awodum, M.A (2007). Effect of goat manure on some soil properties growth, yield
and nutrient status of tomato. U. of K. ] Agric. Sci. 15 (3) 396-406.

Page, A. L.; Miller, R. H. and Ceaney, D. R. (1982). Methods of Soil analysis. Part 2. Chemical and Microbiological
Properties, 2nd edition, American Society of Agronomy, Inc., Soil Science Society of (I) America, Inc., Wisconsin,
USA.

Rayne, N., and Aula, L. (2020). Livestock manure and the impacts on soil health: A review. Soil Systems, 4(4), 64.
https://doi.org/10.3390/ soilsystems4040064.

SAS Institute SAS/STAT® 9.2 User's Guide. SAS Institute: Cary, NC 2008.

Shah, R.U., Abid, M., Qayyum, M.F. (2015). Dynamics of chemical changes through production of various
composts/vermicompost such as farm manure and sugar industry wastes. Int ] Recycl Org Waste Agricult 4: 39.
doi:10.1007/s40093-015-0083-5.

Soil Survey Staff (2010), Keys to Soil Taxonomy. USDA-NRCS, Agricultural Handbook No. 436. (11th ed.) U.S.
Government Printing Office, Washington, D.C. USA.

Tandon, H.L.S., (2000). Fertilizer organic manures wastes and bio- fertilizers components of integrated plant
fertilizer development and consultation organization 204-204, A Bhanot corner, 1-2 pamposh Enclave New
Delhi., 1 10048. India.

Whalen, JK; Ch Chang; GW Clayton and JP Carefoot. (2000). Cattle manure amendments can increase the pH of
acid soils. Soil sci. Soc. Am. (]J) 64: 962-966.

Yadav, A., Gupta, R. and Garg, V.K. (2013). Organic manure production from cow dung and biogas plant slurry by
vermicomposting under field conditions. Int ] Recycl Org Waste Agricult 2: 21. doi:10.1186/2251-7715-2-21.

899



