State Examination
6B08101 – Agronomy
Questions for the subject: Soil Science
1. Which microorganisms are acid producers?
2. Which microorganisms are associated with forest vegetation?
3. Which land-surface forms are classified as macrorelief?
4. For which soil types is a gley horizon characteristic?
5. What is V. V. Dokuchaev’s principle of soil classification?
6. The principal taxonomic unit (taxon) of the modern soil classification?
7. Which taxon is based on parent (lithogenic) material?
8. Which taxon is distinguished by particle-size (mechanical) composition?
9. Which taxon is distinguished by the degree of development of pedogenic processes?
10. Which taxon is distinguished by the complex of local conditions?
11. In the profiles of which soils do iron–manganese concretions accumulate?
12. For which soils is lessivage (clay illuviation) typical?
13. What is the profile architecture of podzolic soils?
14. For which soils is peat formation typical?
15. In which soils are siderite (FeCO₃) and vivianite [Fe₃(PO₄)₂·H₂O] formed?
16. In which type and kind of bogs does peat have high ash content?
17. For which soils is the process of argillation (clay formation) typical?
18. Which hypothesis is acceptable for substantiating the origin of Chernozem?
19. Which soil processes predominate in brown forest soils?
20. To which genetic horizon does the illuvial horizon belong?
21. Which soil processes predominate in brown forest soils?
22. Who is the founder of the agrobiological direction in soil science?
23. Who is the founder of the agrochemical direction in soil science?
24. In which country are both zonalities of soil geography—horizontal and vertical—fully expressed?
25. Who is the founder of the agrogeological direction in soil science?
26. What is the principal method in soil science?
27. What is the main task of soil science?
28. Which branch of soil science was most developed in the former USSR?
29. Author of the book “The Chernozem Region of Russia” (1886)?
30. Author of “Our Steppes Then and Now” (1892)?
31. The principal soil-forming factor?
32. Author of “Russian Chernozem” (1883)?
33. Leader of expeditions of the Russian Resettlement Administration (early 20th c.)?
34. Which lower organisms are most active in soil formation?
35. Which higher organisms are most active in soil formation?
36. What is meant by “soil”?
37. Author of the first textbook “Soil Science”?
38. To which zone do gray-brown (serozem) soils of the plains of the Republic of Kazakhstan belong?
39. What are humates?
40. According to what content of coarse fragments (by size) are soils classified for stoniness?
41. What are fulvates?
42. What is the principle of the particle-size (mechanical) classification of soils (per N. A. Kachinsky)?
43. Define a loam in terms of mechanical composition.
44. Which particles constitute “physical clay”?
45. What is the maximum SiO₂ content that may occur in sandy soils?
46. How much carbon do fulvic acids contain?
47. Outcrops of which rocks prevail as soil-forming substrates within the CIS?
48. Soil Formation (Pedogenesis)?
49. What content of physical clay do heavy loams of the steppe type have?
50. To which group of substances do carbonate segregations (white “eyes”) belong?
51. What is the humus composition under coniferous forest?
52. What is meant by the mechanical (particle-size) composition of soils and rocks?
53. Which primary mineral predominates in Chernozem?
54. Which secondary mineral predominates in Chernozem?
55. In which soil varieties does the silt fraction predominate?
56. Size of silt-sized (dusty) soil particles (mm)?
57. In which horizon of Solonetz soils is silt most abundant?
58. In which soil phase is humus most abundant?
59. The most acceptable (representative) soil variety?
60. A dense crystalline rock?
61. A dense sedimentary rock?
62. A loose (unconsolidated) sediment is…?
63. A soil with efficient exchange of matter and energy?
64. A soil with active phenomena and processes?
65. Organisms participating in the primary stages of soil formation?
66. A soil with a strongly developed profile (distinct horizons)?
67. In which soil do fulvic acids predominate?
68. In which soil do humic acids predominate?
69. The specific organic matter of soils is…?
70. Nitrogen content in humus (%).
71. In which horizon of Solods (RK) are amorphous silica and residual SiO₂ present?
72. The principal taxon of the genetic soil classification?
73. In which horizon of Solods (RK) are bluish-rusty mottles and ferruginous concretions found?
74. Which oxide predominates in the total chemical composition of soils?
75. In which particle-size fraction is humus content the highest?
76. Which microelement is most abundant in soil (0.1–185 mg/kg)?
77. Soil silicon content per A. P. Vinogradov (%)?
78. Soil calcium content per A. P. Vinogradov (%)?
79. Soil carbon content per A. P. Vinogradov (%)?
80. Soil phosphorus content per A. P. Vinogradov (%)?
81. Soil oxygen content per A. P. Vinogradov (%)?
82. Soil potassium content per A. P. Vinogradov (%)?
83. Soil magnesium content per A. P. Vinogradov (%)?
84. Silicon content in the lithosphere per A. P. Vinogradov (%)?
85. Iron content in the lithosphere per A. P. Vinogradov (%)?
86. Which type of acidity is determined by interaction of soil with a neutral salt?
87. Which acidity is determined by interaction of soil with water?
88. In which predominant forms does phosphorus occur in soils of neutral reaction?
89. Which acidity is determined by interaction of soil with a hydrolytic alkaline salt?
90. The most active part of the soil?
91. Which measure of acidity sums all kinds of acidity?
92. In which soils is cation-exchange capacity higher?
93. Where is the higher cation-exchange capacity observed?
94. Who proposed the colloid-chemical theory of Solonetz formation?
95. In profiles of which soils are different reactions (slightly acid, neutral, slightly alkaline) observed?
96. Which kind of soil sorption (per Gedroyc) depends closely on mechanical composition and structure?
97. Which particles are classified as colloids?
98. Mineral soil colloids of crystalline structure?
99. Mineral soil colloids of amorphous structure?
100. Share of mineral colloids in soil (%).
101. Share of organic colloids in soil (%).
102. Which belongs to organic soil colloids?
103. Which belongs to mineral colloids?
104. In what state do colloids sorb substances from solution?
105. Sorption of substances by colloidal adsorption from soil solution refers to which type of sorption?
106. Which part of the soil carries out absorption?
107. Which part of the soil actively performs adsorption?
108. Which is the dispersion medium?
109. Which is the dispersed phase?
110. Substances that decrease surface tension of colloids (positive adsorption)?
111. Substances that increase surface tension of colloids (negative adsorption)?
112. Classes of substances physically sorbed by soils?
113. Classes of substances sorbed by cation exchange?
114. Which layer of a colloidal micelle determines its charge?
115. The source of exchangeable ions on soil-colloid surfaces?
116. The role of soil colloids?
117. “Gel” refers to which state of soil matter?
118. The cation that peptizes colloids?
119. The cation that actively coagulates soil colloids?
120. In which Earth shell does biological sorption occur?
121. Under which sorption type is Ca₃(PO₄)₂ precipitated?
122. In which part of the soil does adsorption proceed?
123. Under which type of soil sorption are bases taken up?
124. Soil animals that are structure-formers?
125. What primarily determines soil bulk density?
126. Which organisms are most active in forming agronomically favorable structure?
127. Bulk density of loose topsoil (g/cm³, 0–20 cm layer)?
128. Agronomically valuable water-stable structure with porosity above (%)?
129. True water stability of soil aggregates: not destroyed upon immersion down to what size (mm)?
130. Agronomically valuable aggregate size (mm)?
131. Which agents act as soil-colloid coagulants?
132. The most water-stable structure forms via interaction of humic acids with which minerals?
133. Which crop has the greatest structuring effect on soil?
134. Under which crop are the most water-stable aggregates found?
135. Wind resistance of soil increases when aggregates larger than (mm) predominate?
136. Which element is not a coagulant of soil colloids?
137. The loosening effect of freezing manifests when moisture does not exceed (%)?
138. Average salt content in soil solution?
139. The main soil property determining redox processes?
140. Optimal soil redox potential conditions for nitrification?
141. Optimal soil redox potential conditions for denitrification?
142. Clark’s rH₂ indicator for oxidative processes?
143. Clark’s rH₂ indicator for reductive processes?
144. In which soil is the osmotic pressure of soil solution highest?
145. A plant dies if the osmotic pressure of the soil solution is…?
146. At what salt concentration is a soil considered saline (%)?
147. Neutral reaction of soil solution corresponds to pH…?
148. Which soils warm up faster in spring?
149. At what oxygen content in soil air do plants develop best?
150. Which soils are classified as “warm”?
151. Which soils cool more rapidly?
152. Non-leaching type of soil-water regime?
153. How much oxygen may be contained in soil air?
154. What determines the high CO₂ concentration in soil air?
155. In which soils is the specific electrical resistance higher?
156. Which category of soil water is most strongly held by soils?
157. Depth to the groundwater table in meadow–serozem soil?
158. Name of soil with the greatest content of water-soluble salts at the surface?
159. According to Vysotsky–Ivanov precipitation humidity coefficients, which soils are classed as arid?
160. What belongs to the physico-mechanical properties of soils?
161. Porosity of loose soil (%)?
162. Particle density of highly humus-rich soil?
163. Optimal bulk density for most crops on loams and clays (g/cm³)?
164. Bulk density of heavily compacted arable loams and clays (per Kachinsky, g/cm³)?
165. Upper plastic limit when a standard cone (76 g) penetrates to a depth of…?
166. Plasticity index of clay soils?
167. Plasticity index of sandy loams?
168. Plasticity index of sands?
169. Which constant characterizes plant-unavailable water?
170. Leaching type of water regime when annual precipitation as a percent of evaporability equals (%)?
171. Which water-regime type has vapor return to the atmosphere equal to infiltration?
172. Maximum total porosity of peat (%)?
173. The principal factor of gas exchange in soils?
174. Optimal temperatures for development of most soil microorganisms (°C)?
175. Albedo of dry Chernozem (%)?
176. Albedo of dry Serozem (%)?
177. For what purpose is soil liming applied?
178. Which soils have higher effective fertility?
179. Which microorganisms accumulate atmospheric nitrogen in soil?
180. For which soils is gypsum application used?
181. Which concept of fertility is characterized by total reserves of nutrients?
182. The principal plant nutrient in soil?
183. The main role of humans in soil formation?
184. Degree of medium provision of soil with total phosphorus (P₂O₅ %, t/ha)?
185. Average stock of humus in soil (t/ha, 0–100 cm)?
186. C:N ratio in gray-brown desert soil of the RK?
187. Average degree of humification, CHA/CTotal × 100 (%)?
188. Average C:N ratio?
189. Field capacity of light Chernozem (%, m³/ha per m)?
190. Bulk density of medium-loam Chernozem (0–100 cm, g/cm³)?
191. High provision of soil with total phosphorus (P₂O₅ %, t/ha)?
192. C:N ratio in chestnut soils of the RK?
193. A medium-humus soil is one with humus content of…?
194. Humus content in the A horizon of southern Chernozem of the RK plains (%)?
195. Humus content in the A horizon of dark chestnut soils of the RK plains (%)?
196. Cation-exchange capacity (mg-eq/100 g soil) in southern Chernozem of the RK plains equals…?
197. Humus content in the A horizon of chestnut soils of the RK plains (%)?
198. Cation-exchange capacity of dark chestnut soils (mg-eq/100 g) of the RK plains?
199. Humus content in the A horizon of light chestnut soils of the RK plains (%)?
200. Humus content in the A horizon of leached Chernozem of the RK plains (%)?

