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Abstract: The present study was conducted in three villages of district Budgam in the union territory
of Jammu and Kashmir, to find out how farmers differentiate the quality of soils and to determine the
level of concurrence between farmers perception and scientific assessment of soil quality. Five fields
in each village were selected and ranked on the basis of soil quality indices computed from the
minimum data set of indicators, including plant available nutrients N, P, K, Ca, Mg, S, OC, BD, WHC
(water holding capacity), CEC (cation exchange capacity) as well as microbial count. The respondents
ranked the same 5 selected fields on the bases of their experience and perceptions of soil quality. The
study reveals that 58% of farmers ranked the best soils correctly whereas, the percentage of farmers
who ranked 2nd, 3rd, 4th and 5th soils correctly was 40, 30, 40, and 45%, respectively. The study
found that a greater number of farmers from the remotest village Dalwash were able to judge the soils
properly, thereby indicating more profound knowledge and better cognitive abilities to understand
soils in the local context. The results divulged by the current study highlight the remarkable local
soil knowledge of the farmers and therefore, linking this knowledge system with scientific concepts
would prove valuable for sustained land-use management.

Keywords: local knowledge; rice farmers; soil quality; Kashmir

1. Introduction

Soil quality has been defined as the capacity of a soil to function for specific land uses
or within ecosystem boundaries. Therefore, innards of soil quality or soil properties and
functions that are critical to specific agro-ecosystems may vary. As a cognitive concept
‘soil quality’ is ingrained in a given socio-ecological context and is associated with farmers
perceptions. There has been increasing recognition in the recent past that local knowledge
of farmers can yield insight into soil quality [1].
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Local soil knowledge has been defined as “the knowledge people living in a particular
environment for some period of time have of soil properties and soil” [2]. It has also been
described as being “as much a skill as knowledge” and that it is “the heritage of practical
everyday life, with its functional demands” [3]. According to Krasilnikov and Tabor [4] the
main components of indigenous soil knowledge are local beliefs, perceptions, local cognitive
systems, local management and conservation systems. Local or indigenous cultures and
people hold significant knowledge of soils and environments, attained by experience and
testing through many generations of living close to the land [5]. Smallholder farmers in
traditional farming systems are an untapped source of traditional knowledge [6]. These
farmers are often confronted with complex and heterogeneous environments, including
different soil qualities of which they develop a systematic knowledge [5]. Understanding
the local knowledge of soils has come to be seen as essential in understanding the local
realities of people, especially farmers. Even United Nations has stressed that traditional
and local knowledge systems enhance agricultural soil quality. Many studies have explored
soil quality as a cognitive concept that is embedded in a given socio-ecological context and
connected to stakeholders’ perceptions [2,7,8]. Various studies perceive the local knowledge
of farmers as holistic and rather carefully avoid the use of term “simplistic” [3,9–13]. How-
ever, the end results of the farmers’ judgment of soil quality/fertility vis-à-vis the scientific
methods of soil quality assessment is the crux of the matter. This study has sought to address
the questions that are the farmers or how much are the farmers, able to figure out about
soil quality, through their experience, that the scientists unravel through the application
of modern scientific knowledge. In Kashmir the substantive documentation connected to
indigenous soil quality knowledge with regard to the production of field crops, in general,
and paddy in particular, is meagre. One of the earliest records of the study of folk soil
knowledge is that of Sir Walter Lawrence who carried out the land settlement operations for
rationalization of land revenue on the bases of fertility, irrigation facilities, and measurement
of the land [14] thus, also fulfilling a purpose of a rudimentary ethnopedological survey.
According to Lawrence [15] the Kashmiri people recognize four classes of soil, which require
peculiar treatment when under rice cultivation. These classes are known as Grutu (clayey),
Bahil (loamy), Sekil (light loam with a sandy sub-soil), and Dazanlad (burnt or hot land).
However, in addition to these categories, Khanday and Bhat [16] have mentioned that the
Kashmiris also recognise some minor types of land and soils such as Nambal (swamps or
marshes), Tend Land, (land on the slopes of the mountains, and reclaimed from the forests),
Zabal Zamin (land was injured by percolation from irrigated fields), Khar Zamin (Sour soil),
Tresh (didn’t hold irrigation water.), Ront (land with a stiff, bad clay which often cakes),
Shath (stony, pebbly and sandy soil by mountain rivers), Tats Land (land was rendered too
warm by the presence of larger stones) and Karewa (elevated table-land).

Lately, rice cultivation in the district is currently facing some challenges such as
a decrease in the cultivated area due to rapid population growth and urbanization, land-
use change entailing conversion to apple orchards, and other horticultural plantations. The
problem is further confounded by the threat to soil quality in terms of physical, chemical,
and biological degradation due to intensification of rice production and use of heavy
chemical inputs. The major challenge in fragile ecosystems of the Western Himalayan
region, such as the study area, is to understand location specificities and translate them into
action points [17]. Since local knowledge of soil and other natural resources is the bedrock
of sustainable agriculture [18] therefore, it can enhance and complement our scientific
understanding of soil quality and its management. Various studies based on different
assessment approaches indicate the fertility and quality deterioration of rice soils in the
region [19,20]. To address the issue of declining soil quality, there is a need to recognize
the value of indigenous soil knowledge, understand local soil quality indicators and the
context in which they are used by the local farmers [11]. In this study, effort has been made
to identify the knowledge base of farmers regarding the soil quality assessment, and its
agreement with the scientifically quantified soil quality index. The main objectives of the
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study were: to find out how famers differentiate quality of soils and determine the level of
concurrence between farmers’ perception and scientific assessment of soil quality.

2. Materials and Methods
2.1. Outline of the Study Area

The study was conducted in three villages namely: Chadoora, Dalwash, and Narkura
of District Budgam (Table 1). The study sites fall in the central part of the Kashmir valley
and the district on the whole forms part of the Jhelum sub-basin of the Indus basin. The
climate of the district is Temperate cum Mediterranean type. The average minimum and
maximum temperature vary from−11 ◦C to 33 ◦C. The winter season starts in the middle of
November and severe winter conditions continue till the middle of February/March. The
district receives an average annual precipitation of about 660 mm in the form of rain and
snow for about 70 days. Soils of the study area are medium-deep to deep with wide ranges
of particle size classes, viz., sandy-skeletal, loamy-skeletal, fragmental, coarse-loamy, and
fine-loamy. These soils are classified as Typic Udorthents and Dystric Eutrochrepts in the
Mesic temperature regime [21]. Rice is a major crop cultivated over 41% of Net area sown
in the district Budgam of Central Kashmir. The district produces 45,000metric tonnes of
rice with an average productivity of 1845 qt/ha. The problem is further confounded by
the threat to soil quality in terms of physical, chemical, and biological degradation due to
the intensification of rice production. Compound growth rates of area, production, and
productivity of rice have been estimated as −0.2, −1.2, and −1.0, respectively [22]. Most
rice farmers are smallholders with a small holding size of less than 0.5 ha. The rice fields
are irrigated by snowmelt waters from small streams that originate from mountains, and
traverse topographically lower areas. Farmers use organic manure, mainly obtained from
domestic Cattle, as well as inorganic fertilizers such as urea, Diammonium phosphate,
and Muriate of Potash. The general recommendation of N for paddy varies from 80
to 120 Kg ha−1 for different belts of the district, whereas for P and K it is 60 Kg ha−1

and 30 Kg ha−1, respectively. Use of machinery, wherever permitted by terrain and is
limited to tractors for tillage and almost all farm households rely partly on paid labour for
transplanting and harvesting operations. The demand for locally produced rice is generally
ample and fetches fair price to farmers. Rice is a staple food of the people in the valley is
consumed at a large scale and locally produced medium bold rice is particularly preferred
by consumers due to its peculiar organoleptic characters.

Table 1. Site characterization of the study area.

Site Name Latitude and Longitude Elevation (amsl)

(Dalwash) 34◦00′ 54.82′ ′ N
74◦30′ 58.22′ ′ E 1915.668

(Chadoora) 34◦ 12′ 57′ ′ N
74◦ 21′ 49′ ′ E 1633.118

(Narkura) 34◦15′ 50′ ′ N
74◦18′ 18′ ′ E 1583.741

2.2. Criteria for Site Selection

The five fields in each village were selected from a set of 30–40 fields on the basis of
various parameters or soil quality indicators. The size of selected fields in different villages
varied from 0.85 to 1.10 ha. The care was taken to choose the fields with different values for
most of the various soil quality indicators so that they had different Unscreened Additive
Soil Quality Indices. The ranking of five fields in villages: Narkura (N1 to N5), Chadoora
(C1 to C5), and Dalwash (D1 to D5) was carried out on the basis of the same index.

2.3. Selection of Farmers for Indigenous Soil Quality Assessment

During the field visits and on-farm training conducted by the Krishi Vigyan Kendra
(Farm Science Centre) over a period of 2 years, as well as through focus group discus-
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sions, 30 key informant farmers from each of the three villages viz., Chadoora, Dalwash,
and Narkura were identified and interviewed. Based on the outcome, a semi-structured
questionnaire was developed and administered to elicit information on perceptions of soil
fertility characteristics and soil quality, from 20 farmers of each village, and in total 60 prac-
ticing farmers were chosen for the final study. The villages represent three agro-ecological
situations of the district, as well as three locations at increasing distance from the main
urban centre. Only those farmers were chosen who own and work themselves in the fields.
Moreover, the interviews were conducted on farmers’ fields with heads of the households
as the respondents. The farmers/respondents were asked to rank the 5 selected fields on
the bases of their experience and perceptions of soil quality.

2.4. Soil Sampling and Analysis

Composite soil samples were collected from each of the five fields from every vil-
lage, with three replicates. Every replicate sample was composited from 20 subsamples
randomly collected, pooled, and sieved through a 2 mm mesh. Bulk density and water
holding capacity were determined immediately after soil sampling by using separate cores.
Water holding capacity was measured by the gravimetric method [23]. Bulk density was
estimated by the core method [24]. Total organic carbon in the soil was determined by
the wet oxidation method [25]. The percentage of clay, sand, and silt were determined
by the hydrometer method [26]. Electrical conductivity and reaction of the soil samples
were determined in 1:2.5 soil: water ratio (w/v) with the help of a combined electrode
for EC and pH, as per the procedure given by [27]. Available N was determined by the
Alkaline Permanganate Method [28]. Olsen’s extractant 0.5 M NaHCO3 (pH 8.5) was used
for the extraction of available phosphorus. Phosphate in the extract was determined colouri-
metrically by the ammonium molybdate blue colour method using a spectrophotometer
at 760 nm [29]. Available K was determined in the neutral normal ammonium acetate
extract of soil with help of a flame photometer [27]. Available Sulphur was determined
with 0.15% CaCl2 solution and the S in the extract was estimated turbidmetrically [30].
Exchangeable calcium and magnesium were estimated in the ammonium acetate extract of
soil by titration with EDTA [27]. Cation exchange capacity (CEC) was estimated following
method of Jackson [27].

2.5. Laboratory Method of Soil Quality Assessment

The unscreened additive index was computed as the summation of scores of all the
indicators studied, and the sum was divided by the total number of indicators used [31]
which is according to the following formula:

Soil quality index (SQI) = ∑n
i=1Si/n

where, S denotes linear score of observed soil quality indicator and n is the number of
indicators included in the index.

Potential SQ indicators (Tables 2–4) were selected based on their sensitivity to man-
agement practices, ability to describe major soil processes, ease and cost of sampling and
laboratory analysis, and significance in increasing productivity and protecting environmental
soil functions. Using Expert Opinion (EO) approach MDS (minimum data set) variables were
chosen from the potential indicators based on researcher knowledge and literature recom-
mendations [32,33]. The variables pH and EC were excluded from the data set because these
two properties do not limit the soil function as they are always found in the normal range
in soils of the study area [19,34]. After identifying the MDS indicators, every observation of
each indicator was transformed using a linear scoring method as suggested by Andrew [2].
To assign the scores, indicators were arranged in order depending on whether a higher value
was considered “good” or “bad” in terms of soil functions. In the case of “more is better”
indicators, each observation was divided by the highest observed value such that the highest
score received a value of 1. For “less is better” indicators, the lowest observed value (in the
numerator) was divided by each observation (in the denominator) such that lowest observed
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value received a score of 1. In this study, almost all of the indicators in the MDS were consid-
ered good from the viewpoint of soil quality when they are in increasing order, and hence the
“more is better” approach was followed, except in the case of bulk density where ‘lesser is
better’ approach was considered [35].

Table 2. Physico-chemical properties of soils in the villages.

Field/Village EC
(dsm−1) pH BD

(Mg m−3)
Clay

% MWHC(%) CEC
(cmol (+) Kg−1)

Narkura

N1 0.23 7.12 1.17 34.76 50.33 22.12
N2 0.21 6.69 1.21 32.90 47.19 20.11
N3 0.11 6.77 1.25 32.26 46.93 18.52
N4 0.19 7.26 1.18 29.33 42.04 16.75
N5 0.18 7.29 1.29 25.76 40.12 15.28

Mean 0.18 7.03 1.22 31.00 45.32 18.56
SE (Mean) 0.01 0.07 0.01 0.91 1.07 0.70

CD (p < 0.05) 0.04 0.23 0.04 2.93 3.45 2.24
SD 0.05 0.28 0.05 3.52 4.15 2.70

CV (%) 24.79 3.97 4.10 11.36 9.16 14.54

Chadoora

C1 0.15 7.22 1.08 37.76 48.66 19.40
C2 0.28 7.02 1.23 34.76 46.98 18.60
C3 0.15 6.46 1.24 35.30 48.37 19.55
C4 0.16 7.37 1.16 33.33 48.10 17.38
C5 0.20 6.75 1.26 23.93 45.60 16.35

Mean 0.19 6.96 1.19 33.02 47.54 18.26
SE (Mean) 0.01 0.09 0.02 1.37 0.32 0.35

CD (p < 0.05) 0.05 0.30 0.06 4.43 1.05 1.14
SD 0.06 0.37 0.07 5.32 1.26 1.37

CV (%) 29.47 5.24 6.20 16.13 2.65 7.50

Dalwash

D1 0.24 6.48 1.10 30.10 56.82 18.34
D2 0.12 6.70 1.16 29.43 54.34 17.45
D3 0.31 6.55 1.22 32.00 51.43 16.44
D4 0.14 7.17 1.23 29.76 47.95 17.42
D5 0.26 6.76 1.19 21.30 44.85 16.12

Mean 0.21 6.73 1.18 28.52 51.08 17.15
SE (Mean) 0.02 0.07 0.01 1.07 1.24 0.23

CD (p < 0.05) 0.07 0.22 0.04 3.46 3.99 0.74
SD 0.08 0.27 0.05 4.16 4.80 0.89

CV (%) 37.91 4.00 4.44 14.57 9.40 5.17

Table 3. Organic carbon and available nutrients in the soils of different villages.

Field/Village OC
%

N
(mgKg−1)

P
(mgKg−1)

K
(mgKg−1)

S
(mgKg−1)

Ca
(cmolcKg−1)

Mg
(cmolcKg−1)

Narkura
N1 1.15 140.61 12.18 177.82 11.52 14.05 3.11
N2 0.91 132.25 12.14 158.02 11.13 12.81 2.72
N3 0.75 132.20 11.70 148.05 10.19 11.99 2.65
N4 0.65 110.70 10.52 135.57 9.60 9.98 2.58
N5 0.68 97.51 8.54 130.07 8.48 8.72 1.96

Mean 0.83 122.65 11.02 149.91 10.18 11.51 2.60
SE (Mean) 0.05 4.62 0.40 4.91 0.31 0.56 0.11

CD (p < 0.05) 0.17 14.88 1.28 15.82 1.01 1.79 0.34
SD 0.21 17.89 1.54 19.02 1.22 2.15 0.41

CV (%) 24.90 14.59 13.96 12.69 11.95 18.68 15.91
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Table 3. Cont.

Field/Village OC
%

N
(mgKg−1)

P
(mgKg−1)

K
(mgKg−1)

S
(mgKg−1)

Ca
(cmolcKg−1)

Mg
(cmolcKg−1)

Chadoora

C1 1.43 180.28 14.68 152.98 12.87 12.77 3.33
C2 1.18 150.56 12.58 140.99 12.05 11.59 3.00
C3 0.77 132.24 11.75 143.12 10.64 11.71 3.13
C4 0.69 102.86 10.01 139.25 11.16 10.79 2.79
C5 0.66 80.85 10.15 142.18 10.71 9.35 2.9

Mean 0.95 129.36 11.83 143.70 11.49 11.24 3.03
SE (Mean) 0.09 10.09 0.50 1.39 0.25 0.33 0.05

CD (p < 0.05) 0.28 32.48 1.60 4.48 0.80 1.06 0.17
SD 0.34 39.07 1.93 5.38 0.96 1.27 0.21

CV (%) 36.13 30.20 16.27 3.75 8.33 11.30 6.91

Dalwash

D1 1.52 229.38 14.54 229.01 14.13 11.61 4.15
D2 1.26 206.90 13.48 202.53 14.87 10.47 3.88
D3 1.10 181.79 12.35 173.50 13.37 9.73 2.86
D4 0.82 130.83 12.65 146.75 11.98 10.5 2.94
D5 0.71 127.39 11.44 142.43 11.95 9.12 2.97

Mean 1.08 175.26 12.89 178.84 13.26 10.29 3.36
SE (Mean) 0.08 11.72 0.30 9.54 0.33 0.24 0.16

CD (p < 0.05) 0.27 37.73 0.98 30.72 1.08 0.78 0.50
SD 0.33 45.38 1.17 36.95 1.30 0.94 0.61

CV (%) 30.33 25.89 9.11 20.66 9.77 9.10 18.06

Table 4. Linear Scores of soil quality indicators and soil quality indices of various fields in the villages.

Village
/Field

——————————————————————Score————————————————————-

OC N P K S Ca Mg WHC Clay BD CEC BC FC AC SQI

Narkura

N1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
N2 0.79 0.94 1.00 0.89 0.97 0.91 0.87 0.94 0.95 0.97 0.91 0.94 0.95 0.27 0.88
N3 0.65 0.94 0.96 0.83 0.88 0.85 0.85 0.99 0.98 0.94 0.92 0.93 0.81 0.55 0.86
N4 0.57 0.79 0.86 0.76 0.83 0.71 0.83 0.90 0.91 0.99 0.90 0.84 0.83 1.24 0.85
N5 0.59 0.69 0.70 0.73 0.74 0.62 0.63 0.95 0.88 0.91 0.91 0.80 0.61 0.41 0.73

Chadoora

C1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00
C2 0.85 0.84 0.87 0.92 0.95 0.91 0.88 0.97 0.92 0.89 0.96 0.28 0.40 0.07 0.80
C3 0.54 0.73 0.80 0.94 0.83 0.92 0.79 0.99 1.00 0.99 1.00 0.41 0.57 0.08 0.76
C4 0.48 0.57 0.68 0.91 0.86 0.83 0.72 0.98 0.94 0.92 0.89 0.75 0.65 0.28 0.73
C5 0.46 0.45 0.69 0.93 0.83 0.73 0.67 0.94 0.72 0.92 0.84 0.75 0.82 0.22 0.70

Dalwash

D1 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00 0.94 1.00 1.00 1.00 1.00 0.70 0.97
D2 0.83 0.90 0.93 0.88 1.00 0.90 0.92 0.96 0.92 0.95 0.95 0.93 0.83 1.00 0.92
D3 0.72 0.79 0.85 0.76 0.95 0.84 0.82 0.91 1.00 0.90 0.90 0.73 0.75 0.28 0.80
D4 0.54 0.57 0.87 0.64 0.85 0.90 0.73 0.84 0.93 0.89 0.95 0.68 1.01 0.28 0.76
D5 0.47 0.56 0.79 0.62 0.85 0.79 0.68 0.79 0.67 0.92 0.88 0.46 0.48 0.19 0.65

BC = Bacterial count, FC = Fungal count and AC = Actinomycetes count.

2.6. Stastistical Analysis

Descriptive statistical analyses were performed in SPSS version 21.0 (SPSS, 2014).
Scores were computed in MS Excel TM spreadsheet using SOLVER Tab for cyclic iteration
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of 100, precision 0.000001, tolerance 5% and convergence 0.0001. Chi square test was used
to find out the agreement/disagreement between rank by farmers and experts.

3. Results and Discussion
3.1. Physico-Chemical Characteristics of Soils

The soils of the different villages did not differ much in terms of their pH values,
and it varied from neutral to near-neutral. However, the lower pH values were found to
be associated with the fields of Dalwash village which is due to higher precipitation and
lower mean temperature associated with higher topographic locations that result in slow
decomposition of organic matter that releases acids. The lower pH values in the plots at
higher altitudes with higher precipitation may also be associated with the leaching of basic
cations and clay fractions as indicated by values of clay and CEC. The percentage of soil
clay content in the fields (N1 to N5) of Narkura village ranged from 25.76 to 34.76, whereas
in the fields of Chadoora (C1 to C5) and Dalwash (D1 to D5) it varied from 23.93 to 37.76
and 21.30 to 30.10, respectively. SOC (%) varied from 0.65 to 1.15% in the soils of Narkura,
0.66 to 1.43 in Chadoora, and 0.71 to 1.52 in Dalwash soils (Table 2).

3.2. Organic Carbon and Available Nutrients in the Soils of Different Villages

Available N content of soils in the villages varied from 64.68 to 183.50 mgKg−1,
relatively higher available N content was observed in soils of Dalwash (high OM, Low
temp, High altitude). Available P content in soils ranged from 8.54 to 14.68 mgKg−1,
whereas available K was observed in the range of 130 to 229 mgKg−1 (Table 3). Highest
available S in soil (14.13 mgKg−1) was found in the field D2 of Dalwash village and lowest
value (8.48 mgKg−1) pertained to field N5 of Narkura. The exchangeable Ca of the soils in
different villages varied from 8.72 to 14.05 cmol (+) Kg−1, whereas exchangeable Mg ranged
from 1.96 to 4.15 cmol (+) Kg−1. In general, the mean values for OC, available NPKS, and
exchangeable Mg are higher in the soils of Dalwash, however, the mean exchangeable Mg
level was found to be higher in the soils of Narkura village. Available nutrients of most of
the fields fall in the medium range as per the availability indices adopted for this region.

3.3. Soil Quality of Paddy Fields

The Minimum Data Set framed for this study consisted of 14 physical, chemical and
biological parameters: OC, N, P, K, S, Ca, Mg, clay%, BD, WHC, CEC, bacterial count (BC),
fungal count (FC) and actinomycetes count (AC) as indicators of soil quality. Linear Scores of
various soil quality indicators and soil quality indices of the fields in three villages are given
in (Table 4). In Narkura village the SQI of the fields varied from 0.73–1.00. In this village the
highest ranked field has the greatest values and scores for all the SQ indicators and therefore,
the SQ index value of 1, indicating no limitations to soil quality. Subsequently, limitations to
soil quality of the rest of the fields increase with decline in scores of one or more indicators
and consequently decrease in the SQ index value. The least value for SQ that is 0.73, was
recorded in field N5 which suggests 27% limitation in soil quality in comparison to N1, the
best ranked field. In Chadoora SQ varied from 0.70 to 1.00, whereas in Dalwash it ranged
between 0.65–0.97, the variation in SQ of the fields can be interpreted similarly.

3.4. Farmers Cognitive Assessment of Soil Quality

Farmers descriptors of soil quality and preference included mostly the soil colour,
physical condition and crop appearance (Figure 1). However, elevation along the slope
was also considered an important indicator by many farmers. Colour was found to be
the most popular descriptor of good soil. Farmers associated dark black colour with high
fertility and water-holding capacity. A perusal of the farmers responses revealed that
soil colour, in addition to other parameters was used by 95% of the respondent farmers.
Similarly, the physical condition of soils (texture, moisture etc.) and crop appearance as
descriptors of soil quality, in addition to other parameters, appeared in 75% of farmers’
responses. The location along the slope was used to assess the soil quality by 30% of the
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respondents. However, when asked the question of ‘what case can soil colour be misleading
as an indicator of soil quality? Or simply, can a light coloured soil be better than a dark
coloured one?’, about 61% of respondent farmers pointed to a situation when the soil is
dark but may be of bad quality and support poor yield. The most frequent reason cited by
the farmers was that a dark colour soil may be exhausted due to continuous cultivation
and lack some key elements required for crop growth. Thus, hinting at the low level of
micronutrients which indeed, is the case with intensively cultivated, monocropped rice
fields of this region. In this case, 55% farmers associated finer texture or ‘stickiness’ due to
higher clay content with better soil water retention and quality. Most farmers used the term
lembil to refer to soil with this property. Farmers considered slope as an essential factor of
soil quality and apparently, they knew that higher quantities of water are required to wet
soils with higher clay content. Farmers gave higher ranks to soils on foot slopes as these
are regarded as more fertile compared to up-slope and mid-slope soils. Seemingly, farmers
knew the difference in fertility due to the removal of soil and nutrient, as well as better
moisture availability of the soils at lower topographic positions. Farmers relied on crop
production factors such as plant height, colour and firmness to differentiate good soil from
bad soil. Crop appearance or yield as the most common benchmark for soil quality in the
indigenous approach from various countries has been reported in many studies [36–38].
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3.5. Comparison of Farmers and Laboratory Assessment of Soil Quality

The selected farmers groups from each village ranked the fields on the basis of their
experience and observation. In Narkura, about 50% farmers correctly assigned the Rank 1
to N1 Field (SQI = 1.0), 40%farmers ranked the N2 (SQI = 0.88) correctly (Table 5). Similarly,
soils from fields N3 (SQI = 0.86), N4 (SQI = 0.85) and N5 (SQI = 0.73) were rightly ranked
by 30%, 40% and 45% respondents. Interestingly, the small differences between soil quality
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indices of soils N2, N3 and N4 as well as N4 and N5 are reflected in the farmers response
wherein the most farmers have been unable to differentiate and correctly rank those soils.
Only 10% farmers judged all the soils (N1 to N5) correctly as per their original SQI rank.
In the village Chadoora, 55%, 40%, 46%, 40% and 60% farmers assigned the correct ranks
to five different fields (C1 to C5). In this village 15% farmers judged all the soils correctly
as per their original SQI rank. In Dalwash, the remotest village among the three villages,
about 70% farmers correctly assigned the Rank 1 to D1 Field (SQI = 0.97), 40% farmers
ranked the D2 (SQI = 0.92) correctly. Similarly, soils from fields D3, D4 and D5 were rightly
ranked by 45%, 40% and 75% respondents. The percentage of farmers who rightly ranked
all the soils was found to be 20% which is highest among the villages. Viewed as a whole,
the 58% farmers of the study areas ranked the best soils correctly, whereas the percentage
of farmers who ranked the 2nd, 3rd, 4th and 5th ranked soils correctly was 40, 30, 40
and 45, respectively. The study reckons that higher number of farmers from the remotest
village, that is, Dalwash are able to judge the soils better, thereby indicating more profound
knowledge and better cognitive abilities to understand the soils in the local context. The
results divulged by this study highlight the remarkable local soil knowledge of the farmers
and therefore, linking of this knowledge system with scientific concepts would prove
valuable for sustained land-use management.

Table 5. Comparison of farmers’ assessment of soils vis-à-vis scientific assessment.

Dalwash

Rank by
Experts

Ranks
Rank by Farmers

1 2 3 4 5

1 14 (70.00) 5 (25.00) 1 (5.00) 0 (0.00) 0 (0.00)

2 6 (30.00) 8 (40.00) 4 (20.00) 2 (10.00) 0 (0.00)

3 0 (0.00) 6 (30.00) 9 (45.00) 5 (25.00) 0 (0.00)

4 0 (0.00) 1 (5.00) 6 (30.00) 8 (40.00) 5 (25.00)

5 0 (0.00) 0 (0.00) 0 (0.00) 5 (25.00) 15 (75.00)

Chi-square statistic = 115, df = 16, p-value < 0.001

Chadoora

Rank by
Experts

1 11 (55.00) 8 (4.00) 1 (5.00) 0 (0.00) 0 (0.00)

2 8 (40.00) 6 (30.00) 4 (20.00) 2 (10.00) 0 (0.00)

3 1 (5.00) 4 (20.00) 12 (60.00) 2 (10.00) 1 (5.00)

4 0 (0.00) 2 (10.00) 3 (15.00) 8 (40.00) 7 (35.00)

5 0 (0.00) 0 (0.00) 0 (0.00) 8 (40.00) 12 (60.00)

Chi-square statistic = 101.5, df = 16, p-value < 0.001

Narkura

Rank by
Experts

1 10 (50.00) 6 (30.00) 3 (15.00) 1 (5.00) 0 (0.00)

2 6 (30.00) 8 (40.00) 5 (25.00) 1 (5.00) 0 (0.00)

3 2 (10.00) 5 (25.00) 6 (30.00) 3 (15.00) 4 (20.00)

4 1 (5.00) 1 (5.00) 3 (15.00) 8 (40.00) 7 (35.00)

5 1 (5.00) 0 (0.00) 3 (15.00) 7 (35.00) 9 (45.00)

Chi-square statistic = 56.5, df = 16, p-value < 0.001
Figures in the parentheses are percent farmers given respective ranks.

4. Conclusions

This study focused on the outcome of farmers judgment of local soil quality and its
agreement with the general scientific soil quality assessment method based on analysed
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soil properties. The study brings to fore the fact that a significant number of respondent
farmers were able to figure out the quality of the soils by relying on indigenous knowledge
and their cognitive skills. The investigation divulges that farmers’ cognitive assessments of
soil quality based on specific agro-ecosystems and situations, although not very precise,
are remarkable. Local soil knowledge of farmers is an untapped resource that may serve
the purpose of overcoming the shortcomings of scientific intervention, Therefore, in this
ecologically sensitive Himalayan region, soil and nutrient management interventions based
solely on generalized scientific thinking need to reconcile with the rationale of farmers
which is related to the compatibility of the recommended technologies with the specific
biophysical environment.
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