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Abstract

This is a study conducted to determine soil fertility status of Guma geog in
West-central Bhutan using laboratory technique and farmers’ approach.
Representative composite soil samples were collected from all agriculturally
important land uses, using the purposive sampling method. Farmers’ version of soil
fertility status for soil sample collection sites is obtained by using questionnaire
survey based on linguistic scales. The sample collection sites were geo-referenced
using a Global Positioning System device. The soil samples were analyzed for soil
fertility contents including available P and K, organic C, total N, and pH values, the
physical soil properties of soil texture and bulk density were also analyzed. The
spatial distributions of available P and K, organic C, total N, pH and bulk density are
produced using a Geographical Information System. Ordinary kriging interpolation

method is employed.



viii

Soils are generally poor in available P and K and organic C, very poor in total
N and good in soil pH. The results for organic C show that most of agricultural land
area fell in the ‘low’ category (0.7 — 1.1%) followed by ‘moderate’ category (1.1 —
1.9%) and small part fell in the ‘very low’ category. Most of total N distribution fell
in ‘very low’ (0.02 - 0.1%) category followed by a small part in low (0.1-0.13%)
category. The distribution of available P shows that the “very low’ (0.18 — 5.00 ppm)
category occupies most of the land followed by ‘low’ (5.00 — 14.00 ppm) category
and only small areas are in moderate (14 — 29 ppm) and very small area in high (>30
ppm) level. For available K, ‘low’ (40 — 99 ppm) category occupy most of the land
followed by ‘moderate’ (99 =199 ppm), ‘very low’ (19.7 — 40 ppm) and ‘high’ (200 —
299 ppm) categories. Unlike other attributes soil pH of ‘moderate’(5.5 —6.5) category
occupies most of the land followed by ‘low’ (4.6 — 5.5) and *high’(6.5 — 7.48)
categories. For bulk density, higher values are towards south and lower values are
towards north in the study area.

Spatial distribution of soil fertility statuses by farmers’ subjective assessment
of soil fertility categorized 18 sites as poorly fertile, 41 sites as moderately fertile and
16 sites as highly fertile out of 75 sites assessed. From laboratory approach 14 sites,
57 sites and 11 sites were found to be in low, moderate and high fertility indices,
respectively for the 75 sites covered by both farmers’ assessment and soil survey. For
all the 97 sites, including the 22 sites not covered by household interview; 24 sites, 62
sites and 11 sites were found to be in low, moderate and high fertility indices,

respectively.

The comparison between the farmers’ and laboratory soil fertility indices was
done using two methods. The first comparison technique used was the spatial one
where points of farmers’ indices were overlain in surface of laboratory indices, which
showed general correspondence between the indices. The second, chi-square test of
independent done and the two indices were found significantly related at p<0.05 level
significance of chi-square test. Types of fertilizers are recommended based on the
statuses of soil fertility. Implications for extension, policy and research and future

issues are identified.
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