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Conservation of Agricultural Land in Mongolia T .

——Particularly on Physical and Chemical Properties of Soils in Zanhara—

Kinzo NAGAHORI and Takao AMAYA
(Laboratory of Land Reclamation)

The recent development of agriculture in the Mongolian People’s Republic which
depends mainly on animal husbandly, has been amazing. However, there are many
problems to be solved in order to establish a solid base for agricultural production
in such a dry region as Mongolia. The investigation of water resources, the design of
the optimum irrigation system, and the means to prevent wind and water erosion of
agricultural land, are major problems. In this paper, certain physical and chemical soil
properties have been investigated to find the way to solve the problems. A virgin land
and cultivated fields of 2, 6 and 10 years old located at Ziinhara, north of Mongolia,
have been chosen for this investigation.

The chemical characteristics shown in Table 1 and Fig. 1 indicate that Zinhara soil
has been formed by accumulation of volcanic ash transported by wind and it is normal
soil free from salt.

The three phase distribution shown in Table 2 and 3 and the soil moisture charac-
teristic curves shown in Fig. 2, prove that the aggregated structure has developed
and the moisture retention has increased. The particle size distribution presented in
Table 4 shows that the soil has a fine texture of silty clay. Since there was a negligible
difference between the soil consistency of dry samples and of wet samples (Table 5),
it could be concluded that the soil has been subjected to severe dry weather for a long
time. By applying Middleton’s erosion ratio (Table 6), it was found that this soil
could be easily eroded by water. Therefore, soil conservation programs should be carried
out to protect the soil against erosion.
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Table 1. Results of chemical analysis

1 2 kD)
The time Depth of |PH | EC EXChar;ﬁg/afég bases N/5HCI
elapsed after soil layer |(H:O){ 1:8 g CEC | Soluble
cultivation (em) 1:5{uQ/cm P10s
Ca | Mg K Na mg/100g
NS 0-10 | 7.5 g1 |10.8| 2.3| 0.6 0.2]25.2 25
Virgin soil 20-30 | 8.2 ol |285) 2.1| 0.4] 0.2]23.2 26
2 years 0-10 | 6.6 9% |18.0] 3.6| 0.6| 0.1|23.7/ 27
2030 | 7.9 81 |27.5] 4.0| 0.2 0.2|23.2 22
6 years 0-10 | 7.8 121 |28.8| 3.0| 0.6| 0.2]22.6 32
20-30 | 7.9 190 |27.0| 2.1! 0.1] 0.2 22.2 5.4
0-10 | 7.2 80 |13.0| 2.0| 0.51 0.1|25.2 24
10 years 20-30 | 82| 110 |32.0| 4.3| 0.3| 0.2 24.7 8.6
4 5) 6) 1]
The time Clay mineral composition
elapsed after T.C.| T.N.| C/N CaCQOs
cultivation i in soil
Mt. | Ver. | Chl, | Mica| Kaol.
e 2.4310.17 1143 = | = | + | ++ | +
Virgin soil 240017 | 141 = | + | + | ++]| + N
21710181120 = | + | + | ++] + +
2 years 291015 12,7 = | + | + | ++| + x
2.34 10171138 = | + | + | ++] + +
6 years 208016130 = | + | + | ++| + ++
2111017 |12.4| = | + | + | ++ | + +
10 years 2.3010.16 | 14.4| = | + | + | ++ | + ++

1) A.0.A.C. Method (Methods of Analysis of Association of the Official Agricultural
Chemists) : The analysis of leaching and washing extract by NH;OAc

(PH7, 1N).

Ca, Mg--------- Atmic extinction analysis, K, Na--------- Flame analysis.
2) Peech method : Quantitative analysis of NH;+-N by-NH;OAc-alcohol-NaCl.
3) 0.2N HCI 1:5 extract. 4) Wakley-Black Method. 53 KJeldahl method.
6) by X-ray diffraction. 7) Existence of blister by HCI.
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Table 2. Results of moisture ratio, dry density, specific gravity and organic
matter content
X The time elapsed
\\\%ﬁer cultivation Virgin soil 2 years 6 years 10 years
Depth of ;il
layer (cm) | 0-10 20-30 0-10 20-30 0-10 | 20-30 0-10 20-30
Moisture ratio (%) 15.82 | 18.65 | 20.47 | 23.73| 15.77 | 15.20| 17.18 | 24.47
Dry density (g/cm?) 1.335 1.220 | 1.133 1.179 | 1.048 1.180 | 1.106 1.181
Specific gravity 2.722 | 2.898 1 2.712| 2.727 | 2.717 | 2.781 | 2.714 ) 2.719
Organic matter content(%)| 4.18 3.54 3.35 3.81 3.10 2.97 2.67 3.70
Table 3. Results of three phase distribution by 100 cc sampler
The time elapsed ]
after cultivation Virgin soil 2 years 6 years 10 years
TTTTre—
Depth of soil
wyer (em) | 0-10 20-30 0-10 | 20-30 0-10 20-30 0-10 | 20-30
\\
Solid ratio (%) 49.1 45,2 41.8 43.0 38.4 42.9 40.8 43.4
Liquid ratio (%) 21.1 | 22.7 | 23.2 | 28.0 | 16.5 | 17.9 | 19.0 | 28.9
Vapor ratio (%) 29.8 32.0 35.0 29.0 45.1 39.2 40.2 27.7
Table 4. Results of particle size distribution (International system)
The time elapseq ]
after cultivation Virgin soil 2 years 6 years 10 years
Depth of soil
layer (cm)
Particle \‘ 0-10 20-30 0-10 l 20-30 0-10 20-30 0-10 | 20-30
size classification ™ \
2.0-0.2mm (coarse sand) | 3.4 } 20| 26| s3] 16| 10| 33| 41
0.2-0.02 (fine sand) 38.7 37.9 43.8 36.4 45.6 31.9 40.8 28.6
0.02-0.002 (silt) 39.2 40.0 31.7 38.58 38.7 41.2 36.7 44.0
below 0.002 (clay) 18.7 19.2 21.9 19.8 17.2 25.9 19.2 23.2
Soil texture SiCL | SiCL | SiCL | SiCL | SiCL SiC SiCL | SiCL
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Table 5. Results of consistency test (fresh and air-dried soil)
Depth Liquid limit | Plastic limit | Plasticity Shrinkage Initial moi-
’11he time oo (%) (%) | __index (95) | limit (9) Isture ratio(%)
elapsed after 1 Air- Air- Air- Air- h Air-
cultivation | 12Yer  [Freshi iy g [Fresh) gy [Fresh) gy Fresh)| g q [Fresh) gl
(cm) | soil soil ;011 soil soil soil soil soil soil soil
- P 0-10 | 40.9 38.5 | 20.3 - 1 20.6 ~ [ 15,1 16.1 | 12.0 4.0
Virgin soil | 5030|3809 | 3807 | 206| 19.6|183| 191 18.0| 16.9|131| 4.1
2 years 0-10 | 36.7 37.2 | 20.3 19.3 | 16.4 17.9 1 16.3 16.7 | 17.3 3.7
20-30 | 41.8 40.4 | 21.1 20.0 | 20.7 20.4 | 16.1 16.2 | 20.3 4.2
6 years 0-10 | 38.1 38.4 | 20.3 20.7 |1 17.8 17.7 | 16.7 17.5 ] 12.2 3.4
20-30 | 46.7 47.6 | 23.9 23.5 | 22.8 24.1117.3 18.7 | 14.0 4.4
10 years 0-10 | 36.5 37.2 1 20.4 20.2 | 16:1 17.0 | 15.8 16.2 1 11.9 3.9
20-30 | 45.1 45.9 | 22.6 22.3 | 22.5 23.6 | 15.8 - | 21.3 4.9
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Table 6. Results of erosion ratio test

. The time elapsed
\\\ after cultivation Virgin soil 2 years 6 years 10 years
Depth of soil .
\layer (cm) 0-10 20-30 0-10 20-30 0-10 20-30 0-10 20-30
\'\;\
Dispersion ratio 33.5 45.0 40.4 31.8 39.7 3.0 41.3 51.4

Colloid content
Moisture equivalent

0.81 0.71 0.97 0.82 0.76 1.00 0.83 0.84

Erosion ratio 41.2 63.7 41.8 38.9 51.9 38.0 49.9 61.6

Standard of erosive soil.

(Dispersion ratio 13.0-66.0) [ Colloid content

Moisture equivalent

0.57-1.39) [Erosion ratio 12.4-65.2)

Table 7. Water quantity per irrigation
The quantity is calculated on the presumption that the value of 10-20 cm
layer is the mean between 0-10 cm and 20-30 cm layer.

time elapsed
after cultivation Virgin soil 2 years 6 years 10 years

Deptﬁf soil
layer (cm)

0-10 | 20-30 | 0-10 | 20-30 | 0-10 | 20-30 | 0-10 | 20-30

(1) F. C. 33.5 40.1 34.7 40.8 44.2 42.0 42.5 39.8

@ C. M. E. 21.7 25.7 21.9 22.8 21.2 23.9 21.9 26.5

(3 Dry density (g/cm3) 1.335 | 1.220| 1.133} 1.179| 1.045 | 1.180 | 1.106 | 1.181

Water quantity per irriga-

tion of 10cm layer (mm) 18.75 | 17.87 | 14.50 | 21.22 | 24.04 | 21.36| 22.78| 15.38
LDO-@IxE j

Presumptive water quantity ’

per irrigation of 0-30cm 49,98 53.58 68.10 57.20

layer (mm)

presumptive evapotrans-

piration per 1 day (mm) 7.0 7.0 7.0 7.0
Intermitten days 7.1 7.7 9.7 8.2

FRRBUNCERTNEMESE LTERAND S, T VI vERSERL, LBEIRES
FHEEIPOCHELPILE I, 0.2mm B TOY N b « BESES0B LSS D B
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AMEERIFL, KELDOVLIBORELETAWNKL DV TRHETLSTETH 3.
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