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Table 1- Physical and chemical characteristics of experimental soil
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Parameters Unit Amount Method
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C/N
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o o B 0.38 (Walkley and Black, 1934) s - ISl
Organic carbon
o ) 30 -
Sand
o o " ~
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Texture Clay
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85 oers o 0.04 (Bremner, 1982) Jlalxs
Total nitrogen
s BB s (mg kg 5.9 (Olsen, 1954) .14
Available phosphorus
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i el mokeh S ol

Available potassium

Flame photometric
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Table 2- Some chemical characteristics of experimental treatments
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Parameters Unit Humic acid Rumen compost Method
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Total nitrogen
u_d (%) 0.46 05 (Olsen, 1954) gl
Available phosphorus
o JB ey Syegid oeld
(%) 2 2.9

Available potassium
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Figure 1- The effect of treatments on mean weight diameter aggregate wet (A) and mean weight diameter aggregate dry (B). S0 and
S1: 0 and 5 t ha'rumen. HO and H1: 0 and 5 mg kg™ humic acid. Different letters show significant differences among treatments at
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p<0.05. Error bars indicate standard deviation (n=3).
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Figure 2- The effect of treatments on soil aggregates stability (A), dispersion clay (B), and farm capacity (C). SO and S1: 0 and 5 t ha
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'rumen. HO and H1: 0 and 5 mg kg™! humic acid. Different letters show significant differences among treatments at p<0.05. Error

bars indicate standard deviation (n=3).
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Table 3- The results of analysis variance between data
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Tuber wet weight
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* Significance at 5% probability level, ** Significance at 1% probability level, n.s. without significant effect.
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Table 4- The effect of rumen compost and humic acid on soil biological parameters

AoSd ComwgroS Srogud o 29550 i 039545 (529,540 0395 Cammn O (29,50 009 S
Rumen compost Humic acid BR MBN MBC
mg CO; kg dry
" ~ soil mg N kg dry soil mg C kg* dry soil
0 HO 8.65¢ 18.93¢ 83.43¢
H1 11.51¢ 22.88¢ 96.83"
- HO 14.25° 26.38° 118.352
H1 15.212 33.602 119.562

DSB8 (5 0 g i doSh CawgeaS S1 5 SO (FLSD 6=0.05) arsly oo (5 5 st sl 036 (5 LT L 51 i 10 10 5 jie g > (sl (sl neSilee

£ 5205 koo & 5 sho Soogen s HI 5 HO

The means with common letters in each column are not statistically significant (FLSD ¢=0.05). SO and S1: 0 and 5 t ha-1rumen. HO and H1:

0 and 5 mg kg-1 humic acid.
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Table 5- The effect of rumen compost and humic acid on some soil chemistry parameters and turnip yield
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SO HO 864.5¢ 7.762 255.24 7.9¢ 0.065¢
H1 921.4¢ 7.682 312.1° 10.5° 0.073¢
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The means with common letters in each column are not statistically significant (FLSD ¢=0.05). SO and S1: 0 and 5 t ha-1rumen. HO and H1:

0 and 5 mg kg-1 humic acid.
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Figure 3- Pearson correlation matrix between measured variables. MWDwet: average diameter of soil particles in the wet sieve.

MWDdry: average diameter of soil particles in the dry sieve. AS: percentage of stability of soil particles. DC: Dispersible clay

percentage. FC: field capacity moisture. MBC: microbial biomass carbon. MBN: microbial biomass nitrogen. BR: soil microbial

respiration. N, P, K: nitrogen, phosphorus, and potassium elements.
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Abstract

Introduction: In the arid and semi-arid lands of Iran, due to calcareousness, lack of nutrients that can
be absorbed by plants, unsuitable physical conditions of the soil, and the salinity of the soil, it is very
important to pay attention to organic fertilizers and soil microorganisms to improve these lands. This
experiment was conducted with the aim of investigating the effect of compost obtained from the
contents of sheep rumen and humic acid on the physical, chemical, and biological properties of the
soil and the performance of the turnip plant in saline, sodic, and calcareous soil with a clay texture.
Materials and Methods: This study was conducted in clay-textured soil from the Meianjolgae of the
Neyshabur plain (Shahrabad village), with a saline soil (ECe: 9.1 dS m™) and 15% lime. In this study,
two levels of compost with rumen contents of zero and 5 tons per hectare (S0: 0 ton/ha and S1: 5
ton/ha) and two levels of humic acid of zero and 5 mg/kg (HO: 0 mg/kg and H1: 5 mg/kg) were used.
To prepare rumen compost, 200 kg of fresh rumen contents were mixed with 10% wheat straw and
processed according to standard composting methods. The experiment was conducted in the form of
a completely randomized design with a factorial arrangement. The experiment was conducted in field
conditions in one-square-meter plots with a border distance of half a meter. The experimental
treatments were randomly added to the experimental plots and were completely mixed with the soil
to a depth of 30 cm. 10 white turnip plants were planted in each plot and kept in the field for 3
months.Irrigation was done every 15 days and the plant was kept in the field for 4 months.

Results and Discussion: The results showed that the experimental treatments (rumen compost and
humic acid) had a significant effect on improving the physical parameters of the soil, including
increasing the weighted average diameter of the soil grains in wet (MWDwet) and dry (MWDdry)
conditions, respectively (83 and 44 percent). 62% increase in the stability of soil grains (AS). They
had a 46% reduction in soil dispersible clay (DC). The simple effect of humic acid did not have a
significant effect on soil moisture retention capacity, but the simple effect of rumen compost increased
the soil moisture retention capacity by 33% in the case of field crop capacity (FC). The effect of
experimental treatments on rumen compost and humic acid improved soil biological parameters. The
interaction effect of rumen compost and humic acid increased microbial biomass carbon (MBC) and
microbial biomass nitrogen (MBN) respectively (43% and 77%) and increased soil microbial
respiration (BR) by 75%. Rumen compost and humic acid had a positive and significant effect on
improving soil chemical parameters. Rumen compost and humic acid decreased the pH of the soil and
increased the availability of nitrogen, phosphorus, and potassium nutrients in the soil. The use of
rumen compost and humic acid increased the yield of turnip plants. The simultaneous application of
rumen contents compost and humic acid had the greatest effect on increasing turnip yield (22%)
compared to the control.

Conclusion: According to the obtained results, rumen compost and humic acid improved the physical
and biological properties of the soil, followed by an increase in the availability of nitrogen,
phosphorus, and potassium nutrients in the soil, and finally increased the yield of the turnip plant.
Due to the nature of rumen compost, because it has a relatively acidic pH, the presence of beneficial
microorganisms that increase the availability of soil nutrients, and fibrous fibers that maintain soil
moisture, improve adverse soil conditions, and increase plant performance. It became a turnip. Humic
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acid is an aromatic compound that plays a good role in chelating soil nutrients. It seems that
combining humic acid with rumen compost increases the effectiveness of rumen compost in
improving soil conditions. And rumen compost preserves humic acid from leaching.
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