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Soil Chemical Properties Under Long-Time Potato Cultivation
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ABSTRACT

The areas of San Sai District, Chiang Mai Province have been cultivated potatoes for long time.
It has been reported that high rate of fertilizer was applied for potato production. This study was conducted
to survey the effect of long-term potato cultivation on soil properties. Soil samples at 0 - 30 cm depth
were collected from farmer’s fields for analysis of selected soil chemical properties before and after
cropping. The classification of soil in areas of study included soil group 5, 44, 46,47, 47-RL and 62. Soil
chemical properties showed that the decreasing of soil pH collected after cropping (0.2 - 1.0 pH unit) with
soil organic matter ranged 0.9 - 1.8 %. However, available phosphorus and potassium content of soil
collected after cropping were 1.8 and 3.9 times increasing when compared with soil collected before

cropping. In conclusion, the intensive fertilizer management with high rate of fertilizer application in
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longtime potato cultivation caused high yield (4,355 — 5,321 kg/rai) and standard quality (18.1 - 19.1 %

starch) but that may affect soil nutrient imbalance.

Keywords: Potato, soil properties, fertilizer management
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Table 1 Characteristics of soil series group designated in study area (in San Sai District, Chiang Mai

Province) by using soil map of Thailand.

Soil series group Characteristics

5 - Consists of poorly drained, fine-textured (clay or silty clay) soils that occur
mostly on flood plain or alluvial plain
- Low to low fertility, bad drainage

- Soil reaction is neutral to slightly alkaline

a4 - Deep sandy, excessively drained that occur on alluvial terraces
- Very low fertility, rather much drainage

- Soil reaction is little acid to neutral

46 - Shallow soil group or very thick rock waste mixed with laterite
- Soil reaction is very strong acid

- Good drainage, low fertility

47 - Shallow to fine-grained bed rock

- Soil fertility and reaction vary as kinds of parent rocks, good drainage

47-RL - Complex unit of soil series group no. 47 with rubble land (RL)

- Soil properties are similar to soil series group no. 47

62 - Steep lands with more than 35 percent (SC: slope complex)

- Soil qualities vary as geological setting of areas

Source: Land Development Department (2018)

Table 2 Tuber yield and starch content (shown as gross soild) of potato harvested from studied fields.

Values are mean of fields in each soil series group + standard error (SE).

Soil series group Tuber yield (kg rai™) Gross solid (%)

5 5,323 + 255 18.8 + 0.7
a4 5,076 + 139 18.9 + 0.7
46 5,088 + 388 18.7 + 0.6
a7 4,355 + 585 19.1 £ 0.6

47-RL 4,907 + 265 19.1 + 0.6
62 4,944 + 0 18.1 + 0.0

F-test” ns ns

®ns = not significant at P<0.05
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Table 3 Selected soil chemical properties of studied fields in San Sai District, Chiang Mai Province. Values

are mean of fields in each soil series group + standard error (SE).

Soil series Before planting After harvesting Soil properties according
to soil series group®
Soil pH

5 6.0 +0.2 5.0+ 0.6 5.5

44 57+0.1 4.9 + 0.3 55-6.5

46 5.6 +0.2 52+ 0.7 55-6.5

a7 58+04 4.8 + 0.4 55-7.0
47-RL 5.6 +0.3 4.6 +0.2 55-7.0

62 55+ 0.0 4.5+ 0.0 nd®
F-test* ns ns

Organic matter (%)

5 0.7+0.2 09+03 2.3

44 1.2+£03 1.4+ 0.6 0.4

46 1.3+04 1.1+03 1.4

a7 1.5+04 1.8 +0.3 3.2
47-RL 0.9+04 1.2+04 3.2

62 1.1 +0.0 1.5+ 0.0 nd
F-test ns ns

Available phosphorus (ppm)

5 74 + 23 196 + 20 10.3

44 83+ 14 202 + 46 2.6

46 71+ 35 126 + 56 3.5

a7 23 + 17 94 + 48 19.2
47-RL 60 + 29 128 + 62 19.2

62 44 + 0 84 +0 nd
F-test ns ns

Potassium content (ppm)

5 74 + 28 192 + 82 50.2

44 65 + 22 195 + 117 26.8

46 72 +23 266 + 145 73.6

47 49 + 2 231 + 102 96.9
47-RL 36 + 10 169 + 36 96.9

62 30+ 0 144 + 0 nd
F-test ns ns

®Source: Land Development Department (2017), nd = no data, ¢ns = not significant at P<0.05
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