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ABSTRACT

An investigation was carried out to analyze the general soil properties and extractable macro- (N, P,
K, Ca, Mg, and S) and micro-nutrients (Zn, Cu, Fe, Mn, B, and Mo) in the soils of Uttarkashi district and the
relationships between general soil properties and soil extractable nutrients. Surface (0-15 cm) soil samples
(n=300) were taken from the all six development blocks of Uttarkashi district of Uttarakhand. The ranges for
general properties were: sandy to sandy clay loam texture, 4.79-8.09 soil pH and 0.10-1.00 dSm™ electrical
conductivity (EC) (1:2 soil- water suspension) and 0.17-1.08% soil organic carbon content. The amount of
alkaline KMnO, hydrolysable N in these soils ranged from 104 -365 kg ha™ while Olsen’s or Bray’s extractable
P content ranged from 3.6-35.7 kg ha™*. Neutral 1IN ammonium acetate extractable K, Ca and Mg varied from
90 - 470 kg ha™, 351 -3758 mg kg™ soil and 30 - 941 mg kg™ soil, respectively. Calcium chloride (0.15 percent)
extractable S ranged from 5.2-21.8 mg kg'1 soil. The contents of DTPA extractable Zn, Cu, Fe, and Mn were
0.10-15.20 mg kg ' soil, 0.10-10.50 mg kg™’ soil, 2.86-97.80 mg kg™ soil and 1.84-63.77 mg kg™’ soil,
respectively. Hot water-soluble B ranged from 0.23-1.22 mg kg'l soil and ammonium oxalate (pH 3.3)
extractable Mo varied from 0.47-1.49 mg kg'l soil. The nutrient index (N.I.) computed for different extractable
soil nutrients for the entire district of Uttarkashi showed that the overall the district was medium in N, K & S and

high in all other nutrients (P, Ca, Mg, Zn, Cu, Fe, Mn, B and Mo).
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INTRODUCTION

Uttarkashi is known as “Kashi of North”
as Bhagirathi and Yamuna rivers originate from
this district. Uttarkashi's soils are largely
influenced by its high-altitude, mountainous
terrain, with types ranging from shallow, rocky
soils on ridges to alluvial soils in river valleys,
and are generally susceptible to erosion. The
soil often found is coarse textured with low to
medium organic carbon content. The rajma of
Munsiari is worldwide famous for its quality. The
farmers of this district also have apple orchard.
The productivity of the district is low to medium
as they do not apply balanced fertilizer and thus
nutrient. Research indicated that soil fertility can
be improved by appropriate agricultural practices
such as tillage (Hussain et al., 1999; Kong et al.,
2006), fertilizer application (Guo et al., 2010),
incorporation of crop residues into soil (Bi et al.,
2009). In the absence of judicious use of
macronutrient and micronutrient fertilizers to
correct existing nutrient deficiencies and
imbalances, crop productivity cannot be
sustained (Tisdale et al., 1997). Shukla et al.,

(2021) reported a widespread occurrence of
multinutrients deficiencies across the different
states of India. There were occurrences of two-
nutrient (namely S + Zn, Zn + B, S + B, Zn + Fe
Zn + Mn, S + Fe, Zn + Cu and Fe + B), three-
nutrient (namely S + Zn + B, S+ Zn + B and Zn
+ Fe + B) and four-nutrient (namely Zn + Fe +
Cu + Mn and Zn + Fe + Cu + Mn + B)
deficiencies in different extents. Over the years
intensive agriculture has drastically affected the
macro and a micro nutrient status of soil of these
regions. As a result, it is critical to assess the
fertility status of soils of this region on a regular
basis. Therefore, an investigation was conducted
in all six blocks of Uttarkashi district of
Uttarakhand to examine some important soil
properties and to establish the relationship
between soil properties and extractable macro-
nutrients and micro-nutrients.

MATERIALS AND METHODS
The study area lies from 30° 00' to 30°

89’ N latitude and 78° 14 ' to 78° 97' E longitude.
The minimum and maximum elevation of the
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study area was 1112 and 2248 meters,
res?ectively with a geographical area of 8016
km®. The district has been divided into six
developmental blocks viz., Bhatwari, Dunda,
Mori, Puraula, Naugaon and Chiniyalisaur.
Surface soil samples were collected from soil
depth (0-15 cm) based on Global Positioning
System (GPS) from six development blocks. The
collected soil samples were air-dried and
grounded by a wooden roller and then passed
through a 2 mm sieve. Various chemical
analyses were conducted on the processed soil
samples. Soil samples were analyzed for soil
texture, pH, electrical conductivity, organic
carbon, and extractable N, P, K, Ca, Mg, S, Zn,
Fe, Cu, Mn, B, and Mo.

Soil electrical conductivity and pH were
determined in 1:2 soil-water suspensions
(Jackson, 1967, Bower and Wilcox, 1965). To
assess the readily oxidizable organic carbon
content of the soil samples, the modified Walkley
and Black method was employed (Jackson,
1967). The alkaline potassium permanganate
method was used to estimate the amount of
hydrolysable nitrogen in soil samples (Subbiah
and Asija, 1956). Phosphorus was extracted
from neutral to alkaline soils using 0.5 M
NaHCO; (pH 8.5) as described by Olsen et al.
(1954). In acidic soils (pH 4.5-5.5), P was
extracted by using 0.03 N NH4F + 0.025 N HCI,
as described by Bray and Kurtz (1945).
Estimation of extractable K, Ca and Mg was
carried out using 1N ammonium acetate (pH 7.0)
by employing method proposed by
Schollenberger and Simon (1945). The
extractable contents of Ca and Mg in neutral
normal ammonium acetate extract of soils were
estimated by titrating the extracts with EDTA
solution, as suggested by Cheng and Bray
(1951). Sulfur content in soil samples was
estimated using 0.15% CaCl, solution and
measured using a colorimeter in accordance
with the turbidimetric method (Williams and
Steinberg, 1969). Using DTPA (pH 7.3)
extractant, the amounts of extractable Zn, Cu,
Fe, and Mn in soil were determined (Lindsay and
Norvell, 1978). Hot water-soluble boron content
in the soil samples was estimated using the
method given by Berger and Troug (1939).
Molybdenum in the soil samples was extracted
using the 1M ammonium oxalate (pH 3.3) and
estimated by colorimetric method (Grigg, 1953).
Soil samples were categorized into low, medium,
and high categories based on the limits

presented by Prajapati et al. (2021).

The percentile proportion of soil samples
falling into the low, medium, and high nutrient
categories was used to generate the nutrient
index (Ramamoorthy and Bajaj, 1969), which is
represented by the expression:

NI = (L x 1+ M x 2+H x 3)/100

Where, NI stands for Nutrient Index
Value, L stands for percentage of soils low in
extractable nutrient, M stands for percentage of
soils medium in extractable nutrient, and H
stands for percentage of soils high in extractable
nutrient. Accordingly regions with a nutrient
index value more than 2.33 were designated as
high, those with an NI value between 1.67 and
2.33 as medium, and those with an NI value less
than 1.67 as low in their native supply of that
nutrient (Ramamoorthy and Bajaj, 1969). Simple
correlation analysis and Principal component
analysis was carried out using R studio
software. Significance of correlation coefficient
was tested at 1 and 5 % level of significance.

RESULTS AND DISCUSSION
General properties of soils

General properties viz., pH, EC, organic
carbon content and texture of the soils of
Uttarkashi district are shown in Table 1. In the
district Uttarkashi, soil texture varied from sandy
to sandy clay loam. The soils of the Uttarkashi
district were acidic to slightly alkaline in reaction
as the pH of the district varied from 4.79-8.09.
The lowest average pH (5.71) was observed Mori
block. Acidic soil pH in many blocks could be
described due to decomposition of the organic
matter in the soil and subsequent release of
organic acids which could lower the pH in soils of
lower buffering capacities (Aziz et al., 2012).
Kumar et al. (2015) also reported that the pH
ranged from 4.36-8.57 in the soils of sub-
tropical regions of Uttar Pradesh. The electrical
conductivity of the soil varied from 0.10-1.00 dS
m™ with an average of 0.37 dSm™. Among all the
blocks, the highest mean value of electrical
conductivity was found in Naugaon block (0.48 dS
m™). Similar results were obtained by Prajapati et
al.(2021) in the soils of Tehri Garhwal where EC
varied from 0.099-0.931 dSm™. The organic
carbon content varied from 0.17-1.08 g kg™ soil
with an average of 0.87 g kg™ soil. Among all the
blocks, the highest average organic carbon content
was found in Mori block (0.91 g kg™ soil).
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Table 1: General properties of soils of Uttarkashi district

| Blocks | pH@:2) [ EC(dSsm™) | oOC (gkgh | Texture |
Bhatwari 4(858 6%)8 3 0(105 3%)6 4 0(107 811)0 6 Sandy loam —Sandy clay Loam
Dunda 4?54778)25 0(101207)66 0(3(;1814)07 Sandy-Sandy loam
Mori 4(759771)47 0(18)302§31 0(3(?911)07 Sandy clay Loam-Sandy
Puraula 4?67572)74 0(18307)88 0?01818;)8 Sandy loam- Sandy clay Loam
Naugaon 5(56?780;)9 0(1514%)98 0?5813;)6 Sandy clay Loam-Sandy
Chiniyalisaur 5?53786)06 0(1(?402)92 0?03714;)5 Sandy loam-Sandy
Entire district 4(72 1%)0 9 0(1(? 317)0 0 0(107 817;) 8 Sandy —Sandy clay Loam

(The mean values are in the parenthesis)

extractable K in the soils of Uttarkashi district
varied from 90-470 kg ha™ with an average of 260
kg ha™. Similarly, highest average extractable K

Extractable macronutrients

The extractable concentrations of macro-

nutrients in soils of different blocks of Uttarkashi
district are depicted in Table 2. The alkaline
KMnQO, hydrolysable N in the soils of Uttarkashi
district varied from 104-365 kg ha™* with a mean
value of 281 kg ha’. Highest average
hydrolysable N was found in Puraula and
Bhatwari blocks (297 kg ha™). Amritanshu et al.
(2023) reported similar results of hydrolysable N
in the soils of Dehradun district of Uttarakhand,
where the range was 100— 363 kg ha™. The
extractable P in the soils of Uttarkashi district
varied from 3.6-35.7 kg ha™ with an average of
261 kg ha™. The highest average extractable P

was in the Bhatwari block (316 kg ha™).The
extractable Ca in the soils of Uttarkashi district
varied from 351-3758 mg kg™ with an average of
1576 mgkg™. In the entire district, the block with
the highest average extractable Ca was in
Naugaon block (2068 mg kg™). Bungla et al.
(2019) also reported similar trends in various
blocks of Pithoragarh district of Uttarakhand,
where extractable Ca content was ranging from
478-3782 mg kg™. The extractable Mg in the soils
of Uttarkashi district varied from 30 - 942 mg kg™
with an average of 177 mg kg™. In the entire
district, the block the highest average extractable

was found in Bhatwari

block 29.7 kg ha™). The

Mg was

Table 2: Extractable macro-nutrient status in soils of Uttarkashi district

in block Dunda (230 mg IgY).

Blocks Hydrol.{\l Extractablle Extractablle Extractablr—i Extractablcla Extractab}e
(kgha™) | P(kgha™) K(kgha™) | Ca(mgkg’) | Mg(mg kg™) S(mg kg™)
Bhatwari 150-365 14.5-37.0 101-470 802-2104 30-456 9.6-15.7
(297) (29.7) (316) (1405) (135) (12.1)
Dunda 104-340 8.4-37.5 112-135 601-2054 30-486 8.5-16.6
(241) (24.8) (230) (1320) (230) (11.7)
Mori 110-345 6.8-35.0 123-426 351-3056 30-790 7.0-18.3
277) (22.9) (270) (1145) (180) (12.0)
Puraula 160-360 13.7-36.6 90-414 401-3607 30-942 8.7-21.0
(297) (28.3) (234) (1739) (143) (13.7)
Naugaon 210-360 4.4-37.0 123-437 701-3758 30-547 8.7-21.8
(296) (25.0) (271) (2068) (205) (13.0)
Chiniyalisaur 190-355 3.6-36.6 90-437 651-3607 30.-729 5.2-17.5
(275) (26.0) (238) (A779) (168) (10.8)
Entire district 104-365 3.6-35.7 90-470 351-3758 30-942 5.2-21.8
(281) (26.1) (260) (1576) (177) (12.2)

(The mean values are in the parenthesis)
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The extractable S in the soils of
Uttarkashi district varied from 5.2-21.8 mg kg™
with an average of 12.2 mg kg™. In the entire
district, the block with the highest average
extractable S was Puraula block (13.7 mgkg™).
Pachauri et al. (2023) also reported similar
findings from the soil of Haridwar district of
Uttarakhand where available S ranged from 5.3
to 29.4 mg kg™ soil.

Extractable micronutrients

The extractable contents of micro-
nutrients in soils of different blocks of Uttarkashi
district are depicted in Table 3. On the whole,
the overall concentration of extractable Zn
varied from 0.10-15.20 mg kg™ with an average
of 2.00 mg kg™. In the entire district, the block with
the highest average DTPA extractable Zn was in

Bhatwari block (3.20 mg kg™). Arya et al. (2019)
also found similar results in the soils of Almora
district of Uttarakhand, where the extractable
Zn content varied from 0.10 — 20.70 mg kg™. The
DTPA extractable Cu content in the soils of
Uttarkashi district varied from 0.01-10.50 mg kg’
! with an average of 2.03 mg kg™. In the entire
district, the block with the highest average DTPA
extractable Cu was in Naugaon (3.39 mg kg™).
Prajapati et al. (2021) also found similar results in
Tehri Garhwal district of Uttarakhand, where
DTPA extractable Cu content varied from 0.25—
11.03 mg kg™. The DTPA extractable Fe content
in the soils of Uttarkashi district varied from 2.86-
97.80 mg kg™ with an average of 40.55 mg kg™.
In the entire district, the block with the
highest average extractable Fe was in
Bhatwari block (64.15 mg kgb).

Table 3: Extractable micro-nutrient status in soils of Uttarkashi district

Blocks Extractabltla Zn Extractablel: Extractablﬁz Extractablel Mn Extractablle Extractablei
(mgkg™) | Cu(mgkg’) | Fe (mgkg™) (mg kg™) B (mg kg™) | Mo (mg kg™)
Bhatwari 0.23-15.20 0.74-6.94 33.65-97.80 5.15-63.41 0.27-0.90 0.47-1.20
(3.20) (2.32) (64.15) (30.72) (0.58) (0.82)
Dunda 0.36-3.76 0.42-.375 6.61-84.96 5.20-63.77 0.23-0.86 0.55-1.20
(1.16) (1.90) (50.16) (30.27) (0.41) (0.87)
Mori 0.10-8.00 0.01-5.11 3.35-67.26 1.84-58.28 0.23-0.77 0.55-1.24
(1.51) (1.09) (40.07) (21.25) (0.50) (0.86)
Puraula 0.47-10.84 0.27-3.14 6.07-92.02 3.17-54.62 0.45-0.86 0.58-1.20
(1.75) (1.35) (40.87) (18.20) (0.62) (0.87)
Naugaon 0.30-8.54 0.52-10.50 6.52-66.98 7.97-50.85 0.27-1.22 0.51-1.42
(2.13) (3.39) (28.71) (24.63) (0.56) (0.86)
Chiniyalisaur 0.34-10.94 0.65-5.61 2.86-55.10 6.18-54.56 0.23-0.95 0.51-1.49
(2.22) (2.11) (19.36) (23.79) (0.53) (0.84)
Entire district 0.10-15.20 0.01-10.50 2.86-97.80 1.84-63.77 0.23-1.22 0.47-1.49
(2.00) (2.03) (40.55) (24.81) (0.53) (0.85)

(The mean values are in the parenthesis)

Singh et al. (2006) also reported similar
results in soils of Uttaranchal hills under different
vegetation, where extractable Fe content varied
from 14.0-284.0 mg kg™*. The DTPA extractable
Mn content in the soils of Uttarkashi district varied
from 1.84-63.77 mg kg' with an average of 24.81
mg kg™. In the entire district, the block with the
highest average extractable Mh was in Bhatwari
block (30.72 mg kg™). Chander etal. (2014) also
found similar results in the soils of sub-humid
and wet-temperate zones of H.P., where DTPA
extractable Mn varied from 2.1-34.9 mg kg™.The
hot water-soluble B content in the soils of

Uttarkashi district varied from 0.23-1.22 mg kg™
with an average of 0.53 mg kg™. In the entire
district, the block with the highest average
content of hot water soluble B was in Puraula
block (0.62 mg kg™). Athokpam et al. (2013) also
recorded similar results in the soils of Senapati
district of Manipur, where the hot water-soluble B
was ranging from 0.05-1.00 mg kg*. The
extractable Mo content in the soils of Uttarkashi
district varied from 0.47-1.49 mg kg™ with an
average of 0.85 mg kg™. In the entire district, the
block with the highest average extractable Mo
was in Dunda and Puraula block (0.87 mg kg").
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Percent distribution of soil
different categories of
macronutrients in different blocks

samples in
available

Percent samples in low, medium and
high categories and the computed nutrient index
(N.1.) for different soil extractable macronutrients
in different blocks of Uttarkashi district are
shown in Table 4. The soil samples deficient in
hydrolysable N were 16, 44,34,22,24 and 46
per cent in Bhatwari, Dunda, Mori, Puraula,
Naugaon and Chiniyalisaur, respectively. In the
entire Uttarkashi district only 31 per cent soll
sampleswere found deficient in soil hydrolysable
N due to sufficient mineralization of soil organic

matter. The majority of soil samples from all the
blocks of Uttarkashi district were found high in
soil extractable P. The soil samples deficient in
extractable soil K were 12 and 20 percent in
Puraula and Chiniyalisaur, respectively. In the
entire Uttarkashi district, 6 percent soil samples
were found deficient in extractable soil K. All
Blocks of Uttarkashi were found high in
extractable Calcium and magnesium. The soll
sample deficient in extractable soil S were
6,10,16,8,24 and 40 percent in Bhatwari, Dunda,
Mori, Puraula, Naugaon and Chiniyalisaur,
respectively. In the entire Uttarkashi dit only 17.3
per cent soil samples were found deficient in
extractable soil S.

Table 4: Percent distribution of soil samples in different categories of available macronutrients in

different blocks

| Name of Blocks | Categories | N | P | K | ca | Mg | s |
Bhatwari Low 16 0 2 0 0 6
(50) Medium 84 20 18 0 12 90
High 0 82 80 100 88 4
NI 1.84 2.80 2.78 3.00 2.88 1.98
Dunda Low 44 4 2 0 0 10
(50) Medium 56 40 74 0 8 88
High 0 56 24 100 92 2
NI 1.56 2.52 2.22 3.00 2.92 1.92
Mori Low 34 10 0 0 0 16
(50) Medium 66 42 54 0 10 74
High 0 48 46 100 90 10
NI 1.96 2.38 2.46 3.00 2.90 1.94
Puraula Low 22 0 12 0 0 8
(50) Medium 78 26 60 0 16 68
High 0 74 28 100 84 24
NI 1.78 2.74 2.16 3.00 2.84 2.16
Naugaon Low 24 14 0 0 0 24
(50) Medium 76 28 50 0 6 50
High 0 58 50 100 94 26
NI 1.76 2.44 2.50 3.00 2.94 2.02
Chiniyalisaur Low 46 2 20 0 0 40
(50) Medium 54 32 24 0 14 54
High 0 64 56 100 86 6
NI 1.54 2.64 2.36 3.00 2.86 1.66
Entire District Low 31 5 6 0 0 17.3
(300) Medium 69 315 55.3 0 11 70.7
High 0 63.7 38.7 100 89 12
NI 1.69 2.59 2.33 3.00 2.89 1.95

(The numbers of samples are in the parenthesis)

Percent distribution of soil
different categories of
micronutrients in different blocks

samples in
available

The data related to the percent
distribution of extractable micro-nutrients in
different categories along with nutrient index (NI)

are presented in Table 5. The soil samples
deficientin soil extractable Zn were 12, 26, 32, 6,
20 and 6 per cent in Bhatwari, Dunda, Mori,
Chiniyalisaur,
respectively. In the entire Uttarkashi district, 17
percent soil samples were found to be deficient in

Puraula,

Naugaon
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soil extractable Zn. The soil samples deficient in
soil extractable Cu were 4 percent in Mori block.
The soil samples deficient in in soil extractable
Fe were 2 and 4 percent in Mori and
Chiniyalisaur, respectively. In the entire Uttarkashi
district, only one percent soil samples were found
to be deficient in soil extractable Fe. The soil

Table 5: Percent distribution of soil samples in
different blocks

samples deficient in soil extractable Mn were 2
percent in Mori. In general, 0.3 percent soil
samples were found deficient in soil extractable
Mn. No soil samples were found deficient in hot
water-soluble B and Mo in all the blocks of
Uttarkashi but 47 percent samples were found in
medium category in hot water-soluble B.

different categories of available micronutrients in

| Name ofBlocks | Categories | Zn | Cu| Fe | Mn | B | Mo |
Bhatwari Low 12 0 0 0 0 0
(50) Medium 22 0 0 0 22 0
High 66 100 100 100 78 100
NI 2.54 3.00 3.00 3.00 2.78 3.00
Dunda Low 26 0 0 0 0 0
(50) Medium 34 0 2 0 76 0
High 40 100 98 100 24 100
NI 2.14 3.00 2.98 3.00 2.24 3.00
Mori Low 32 4 2 2 0 0
(50) Medium 22 14 4 6 42 0
High 46 82 94 92 58 100
NI 2.14 2.78 2.92 2.90 2.58 3.00
Puraula Low 6 0 0 0 0 0
(50) Medium 38 10 4 2 6 0
High 56 90 96 98 94 100
NI 2.50 2.90 2.96 2.98 2.94 3.00
Naugaon Low 20 0 0 0 0 0
(50) Medium 18 0 2 0 38 0
High 62 100 98 100 62 100
NI 2.42 3.00 2.98 3.00 2.62 3.00
Chiniyalisaur Low 6 0 4 0 0 0
(50) Medium 26 0 22 0 42 0
High 68 100 74 100 58 100
NI 2.62 3.00 2.70 3.00 2.58 3.00
Entire District Low 17 0.7 1 0.3 0 0
(300) Medium 26.7 4 5.7 1.3 47.3 0
High 56.3 95.3 95.3 98.4 52.7 100
NI 2.39 2.95 2.92 2.98 2.50 3.00

(The numbers of samples are in the parenthesis)

Nutrient Indices

The nutrient index (N.l.) was worked out
for different blocks of Uttarkashi district for
different soil extractable nutrients and shown in
Table 4 and 5. Bhatwari and Naugaon block was
medium in N and S, but high in rest of the
nutrients. Dunda block was medium in N, K, S,
Zn and B but high in rest of the nutrients. Mori
block was medium in N, S and Zn, but high in
rest of the nutrients. Bhatwari block was medium
in N and S, but high in rest of the nutrients.
Puraula block was medium in N, K and S, but
high in rest of the nutrients. Chiniyalisaur block
was low in N and S, but high in rest of the

nutrients. The nutrient index (N.l.) computed for
different extractable soil nutrients for the entire
district of Uttarkashi showed that the overall the
district was medium in N, K & S and high in all
other nutrients (P, Ca, Mg, Zn, Cu, Fe, Mn, B and
Mo).

Correlation coefficient between soil
extractable nutrients and general soil
properties

As shown in Table 6, soil pH showed a
significant and positive correlation with Ca™ (r =
0.581*%) S (r = 0.254*%), B (r = 0.178**), Zn (r =
0.154%), N (r = 0.152*%), Cu (r = 0.145*%), Mg*™* (r
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= 0.116*) and K (r= 0.069*) but showed negative
correlation with Fe (r =-0.572), Mn (r =-194) P (r
= -0.028) and Mo (r = -0.026). A positive
correlation between soil pH and soil extractable
Ca S, B, Zn,N,Cu and Mg possibly indicated
higher soil retention of these nutrients at neutral
soil pH and lower leaching losses, especially K.
A significant negative correlation between soil
pH and soil extractable Fe indicated a decrease
in solubility of Fe with increase in soil pH. Soil EC
showed a significant and positive correlation with
P (r = 0.941*), Ca (r = 0521*), K (r = 0.322**),
S (r = 0.281*%), N (r = 0.201**), Cu (r =0.183**),
B (r=0176**), Zn (r= 0.170**) and Mg (r= 0.083*).
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Relatively higher EC values are indicator of
lower leaching losses due to physiographic
position of soils, therefore, a positive correlation
between soil EC and soil extractable P, Ca, K, S,
N, Cu, B, Zn, and Mg could be attributed to this
reason (Smaling et al, 1993). Soil organic
carbon overall showed a significant and positive
correlation with N (r = 0.638**), Fe (r =0.106%*), S
(r =0.050*) and Cu (r =0.011*). A significant
positive correlation between soil organic C
content and these elements implied that
presence of soil organic matter played significant
role in retention of these nutrients.

Table 6: Simple correlation (r) between general soil properties and extractable macro- and micro-

nutrients in soils of Uttarkashi district

| Nutrients | pH(1:2) EC (dSm™) | Organic carbon (%) |

N 0.152%* 0.201* 0.638**
P -0.028 0.941* -0.047
K 0.069* 0.322* -0.166
S 0.254%** 0.281* 0.050*
Zn 0.154* 0.170* -0.096
Fe -0.572 -0.206 0.106*
Cu 0.145** 0.183** 0.011*
Mn -0.194 -0.081 -0.015
B 0.178** 0.176** -0.064
ca™” 0.581** 0.521** -0.023
Mg*” 0.116* 0.083* -0.016
Mo -0.026 -0.070 -0.010

**Significant at p < 0.01, *Significant at p < 0.05
CONCLUSION

From the results of this study, it may be
concluded that the soils of Uttarkashi district had
a widely variable pH from acidic to slightly
alkaline. The nutrient index (N.l.) computed for
different extractable soil nutrients for the entire
district of Uttarkashi showed that the overall the
district was medium in N, K and S and high in
rest nutrients (P, Ca, Mg, Zn, Cu, Fe, Mn, B and
Mo). The deficiencies of micronutrients and
sulphur were site specific; therefore, the relevant

chemical fertilizers should be recommended
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