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Abstract 

This study analyzes the structural condition and vertical distribution of 

agronomically valuable aggregates in irrigated meadow-alluvial soils across the 

Romitan and Bukhara districts of Bukhara region. Aggregate size distribution was 

examined across profile horizons to determine the proportions of large clods (>10 

mm) and agronomically valuable aggregates (10-0,25 mm). 

Keywords: soil structure, soil aggregates, meadow-alluvial soil, dry sieving, 

bulk density. 

The Main Part 

An analysis of the structural state of irrigated meadow-alluvial soils 

revealed that the size distribution of aggregate fractions varies noticeably across 

soil horizons. The content of agronomically valuable aggregates (10-0,25 mm), 

large clods (>10 mm), and fine silty fractions (<0,25 mm) served as the primary 

criteria for evaluating soil structure. 

In the irrigated meadow-alluvial soils of Romitan district (Profile 2), the plowed 

layer (0-30 cm) consisted of 41,98 % large aggregates (>10 mm) and 50,05 % 

agronomically valuable aggregates (10-0,25 mm). In the 30-48 cm layer, large 

aggregates accounted for 49,47 %, while agronomically valuable aggregates 

constituted 44,38 %. Within the 48-82 cm layer, large aggregates reached 41,93 

% and agronomically valuable aggregates reached 51,71 %. Finally, the 82-112 

cm layer contained 47,93 % large aggregates and 46,42 % agronomically valuable 

aggregates (Table 1). 

Table 1 
Structural State of Irrigated Meadow-Alluvial Soils (Based on Dry Sieving by Savvinov's Method), % 

 

Layer, cm >10 10-7 7-5 5-3 3-2 2-1 1-0,5 0,5-0,25 <0,25 >10 
10-

0,25 
<0,25 

Profile 2. Meadow-alluvial soils of the "Zarafshon" farm in the Khalqabad massif, Romitan district 

0-30 41,98 7,02 6,33 10,54 9,62 10,16 2,64 3,74 7,97 41,98 50,05 7,97 

30-48 49,47 8,91 6,8 8,01 7,14 7,78 2,94 2,8 6,15 49,47 44,38 6,15 

48-82 41,93 12,95 10,95 8,68 5,37 7,35 2,66 3,15 6,96 41,93 51,71 6,96 

82-112 47,93 10,18 7,45 11,57 4,53 6,5 2,09 4,1 5,65 47,93 46,42 5,65 

Profile 5. Meadow-alluvial soils of the "Zarafshon" farm in the Khalqabad massif, Romitan district 

0-30 43,46 7,14 7,09 11,19 9,1 10,35 3,24 3,78 4,65 43,46 51,89 4,65 

30-48 45,82 9,17 9,34 12,07 6,55 6,23 2,52 3,55 4,75 45,82 49,43 4,75 

48-82 32,08 10,09 8,73 14,26 8,49 9,77 2,6 4,01 9,97 32,08 57,95 9,97 
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82-114 44,66 11,45 6,74 6,87 6,49 6,02 2,03 3,62 12,12 44,66 43,22 12,12 

Profile 24. Meadow-alluvial soils of the "Zarifota" farm in the Uzbekistan massif, Bukhara district 

0-32 44,66 6,9 6,64 9,52 9,15 9,67 3,17 3,86 6,43 44,66 48,91 6,43 

32-57 50,38 8,69 6,64 10,79 5,41 5,09 3,43 3,86 5,71 50,38 43,91 5,71 

57-87 37,63 7,96 5,03 12,22 8,29 9,93 2,32 4,65 11,97 37,63 50,4 11,97 

87-103 40,73 12,23 10,8 8,72 9,21 6,23 2,6 2,44 7,54 40,73 52,23 7,54 

Profile 53. Meadow-alluvial soils of the "Zarifota" farm in the Uzbekistan massif, Bukhara district 

0-33 45,67 6,37 7,19 13,45 8,87 6,84 2,21 3,41 5,99 45,67 48,34 5,99 

33-48 43,25 8,85 8,22 8,75 8,65 8,52 3,13 3,5 7,13 43,25 49,62 7,13 

48-85 33,24 9,45 10,32 12,36 9,52 10,2 2,91 4,69 7,31 33,24 59,45 7,31 

85-117 39,74 9,81 9,87 12,84 9,59 6,89 2,71 2,25 6,7 39,74 53,56 6,7 

 

Further evaluation of Profile 5 in Romitan district showed that the topsoil 
layer (0-30 cm) comprised 43,46% large aggregates and 51,89 % agronomically 
valuable aggregates. In the 30-48 cm horizon, agronomically valuable aggregates 
stood at 49,43 % and large aggregates at 45,82%. The 48-82 cm layer exhibited 
57,95 % agronomically valuable aggregates and 32,08 % large aggregates, 
whereas the 82-114 cm layer recorded 43,22 % agronomically valuable 
aggregates and 44,66 % large aggregates. 

In Bukhara district, Profile 24 demonstrated that the plowed layer (0-32 
cm) contained 48,91 % agronomically valuable aggregates and 44,66 % large 
aggregates. The 32-57 cm layer comprised 50,38 % large aggregates and 43,91% 
agronomically valuable aggregates. Moving deeper, the 57-87 cm layer recorded 
50,40 % agronomically valuable aggregates and 37,63 % large aggregates, while 
the 87-103 cm layer yielded 52,23% agronomically valuable aggregates and 40,73 
% large aggregates. 

Similarly, Profile 53 in Bukhara district showed that the topsoil layer (0-33 
cm) possessed 48,34 % agronomically valuable aggregates and 45,67 % large 
aggregates. The 33-48 cm layer recorded 49,62 % agronomically valuable 
aggregates and 43,25 % large aggregates. The 48-85 cm layer contained 59,45 % 
agronomically valuable aggregates and 33,24 % large aggregates, while the 
underlying 85-117 cm layer exhibited 53,56 % agronomically valuable aggregates 
and 39,74 % large aggregates. 

Conclusion 
           Overall, in the irrigated meadow-alluvial soils, agronomically valuable 

aggregates range from 43.22% to 59.45%, indicating a satisfactory level of soil 

structure formation. However, an increase in large aggregates (>10 mm) up to 

50% and fine fractions (<0.25 mm) up to 10–12% in certain horizons reveals a 

partial degradation of soil structure under the influence of irrigation, mechanical 

tillage, and natural compaction. This emphasizes the necessity of applying 

agrotechnologies aimed at structure restoration. 
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