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Abstract

In order to study the “Distribution of Micro-nutrients at Different Altitudes Under Different Land Use
Systems in district Kupwara” soil samples from four land uses of high, mid and low altitude areas of
Kupwara were collected up to a depth of 0-20 cm. The soil samples were studied for various physico-
chemical properties and micro-nutrient status. The study revealed that texture of soils ranged between
clay Loam, Silty clay loam to sandy loam. The soils were slightly acidic to slightly alkaline in reaction
with normal electrical conductivity. Bulk density and Particle density were decreasing with altitude
increase. The organic carbon content was medium to high with higher amount in soils of high altitude.
The pH, electrical conductivity, calcium carbonate, cation exchange capacity and organic carbon varied
significantly with altitude. The DTPA-extractable zinc, copper, manganese and iron ranged from 0.81-
2.87,0.54-2.72, 5.75-50.2 and 21.78-53.43 ppm, respectively. The micro-nutrient status under study was
almost medium to high and showed linear increasing trend with increase in altitude. All available
micronutrients in soils exhibited significant differences with altitude. The correlation studies revealed
that organic carbon showed positive and significant relationship with available micronutrients viz zinc,
copper, iron and manganese. The pH and EC exhibited significant and negative relationship with
available zinc, copper, manganese and iron. The calcium carbonate showed significant and negative
correlation with available micronutrients. The OC and CEC content revealed significant and positive
relationship with available micronutrients. These properties affect the availability of micronutrients in the
soil.

Keywords: Land use, altitude, available nutrients

Introduction

Soil is a natural body which provides a medium for the growth of plants. The soils vary greatly
due to climate, vegetation, altitude, parent material, topography etc. as they have pronounced
effect on the proportion of mineral matter, organic matter, water and air of a soil. The mineral
and organic fractions of the soil are responsible for supplying the various nutrients which are
required for the growth and development of the plants besides maintaining the health of the
soil. Altitude is an important ecological factor of soil formation and development. With the
variations in altitude, climatic factors of an area also changes. The properties of climate which
change with the altitude are temperature, precipitation and solar radiation. Further, with
variations in altitude, there is a contrasting change in soil biota which results in a differential
composition of soil organic matter in terms of quality and quantity. Leaching and run-off also
affect the properties of soil and soil profile development. Soil fertility and plant nutrition are
two closely related subjects that emphasize the forms and availability of nutrients in soils, their
movement and their uptake by roots and the utilization of nutrients within plants (Foth and
Ellis, 1997) . Without maintaining soil fertility, one cannot talk about increment of
agricultural production in feeding the alarmingly increasing population. Soil nutrients are
important elements that support plant growth and crop productivity. Maintenance of soil
nutrients at sufficient levels for macro- and micronutrients remains prerequisite in ensuring
sustained crop yields (Campbell, 1998; Hazarika et al, 2016) > . Usually macronutrients,
required in large quantities, are the focus of many interventions, unlike micronutrients that are
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required in small quantities (Brady & Weil, 2010; Mowo et
al., 1993) [+ 141 Qut of 17 plant nutrients, Zinc, Copper, Iron,
Manganese, Molybdenum, Chlorine and Boron are referred as
micronutrients (Nazif et al., 2006) %1, These Micronutrients
often act as cofactors in enzyme systems and participate in
redox reactions, in addition to having several other vital
functions in plants. Most importantly, micronutrients are
involved in the key physiological processes of photosynthesis
and respiration (Mengel et al., 2001) ['81 and their deficiency
can impede these vital physiological processes thus limiting
yield gain (Patil et al., 2008) 211, For example, for rice (Oryza
sativa L.) Zinc deficiency is a major yield-limiting factor in
several Asian countries (Wissuwa et al., 2006; Rehman et al.,
2012) 2% 21 On the world scale, it is estimated that Iron (Fe)
and Zinc (Zn) deficiencies are widespread occurring in about
30 percent and 50 percent of cultivated soils, respectively
(Cakmak, 2002) 1. Micronutrients quantities required by
plants are very small, and the thresholds for sufficient,
deficient, and toxic levels are also very close. Several reviews
have summarized and suggested the micronutrients range
based on extraction methods (Brady and Weil, 2010;
Sillanpaa, 1982) * 261, Major sources of soil micronutrients are
inorganic forms from parent material and organic forms
within humus, though deficiency or toxicity can mostly be
attributed to the parent material (Ritchie et al., 2007; Joy et
al., 2015) 2 131 Fyrthermore, factors which play important
roles in regulating micronutrients include soil pH, oxidation
state, organic matter, mycorrhizae, organic compounds, and
stability of chelates (Ali, 2014) Bl. Most soils vary in their
micronutrient content, and deficiencies in supplying
micronutrients are alarming (Meliyo et al., 2014) 7,
Deficiency of micronutrients can result in severe crop failure,
hence attempts to improve crop production and soil
management (Meliyo et al., 2014; Wani et al., 2013) [17. 30
must be in line with micronutrients amendments (Garcia-
Ocampo, 2012) I, The intensive plant production practice and
use of high analysis fertilizers resulting in deficiency of
micronutrients in soils is receiving more attention throughout
the world. Increasing evidences indicate that food grown on
soils with low level of trace elements may produce low yields,
besides, insufficient human dietary levels of certain elements
as they play dominant role in activation of humerous enzyme
systems. Very less work has been done on micronutrient
distribution of the soils of valley in general, and these soils in
particular.

Materials and Methods

The present investigation "Impact of Different Altitudes on
Distribution of Micro-nutrients Under Different Land Use
Systems of District Kupwara" was carried out. The study area
(Kupwara) is a notified area committee carved out from
Srinagar in the state of Jammu and Kashmir, India and has
been recognized as separate district, which is situated at a
distance of ninety km away from Srinager and located in the
farthest northwest of Kashmir valley. It falls between
34°15'25" and 34°49'30"N latitudes and 73°46’05"and
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74°36'48"E longitude. The average elevation is 1,741 amsl,
with an average annual temperature of 18.8 °C and average
annual rainfall of 990 mm. The soil samples collected thereof
were investigated for mechanical components, physico-
chemical properties and the available micro- nutrient status.
The micronutrient estimation was done by using the method
outlined by Lindsay and Norvell (1978) using Atomic
Absorption Spectrophotometer (AAS).

Result and Discussion

The micro-nutrients doesn't follow the regular trend in
different land use systems however almost all the
micronutrients are in sufficient range in all landuse systems
but Zinc is low at some sites. Higher range of micronutrients
were found at higher altitudes which may be due to high OM
content. The mean value of Zn at high altitude 1.95, while at
mid and low it was 1.64 and 1.34 ppm. Lowest and highest
mean value of zinc was found in pasture and forestry. The
results might be due to high available zinc and soil organic
matter and suitable pH, adsorption of zinc, interaction with
other nutrients, flooding, type of soil and climatic conditions.
The results are in conformity with the findings of Jalali et al.
(1989) 4 Rakshanda (2005) [, Ganai (2014) 9 and
Magbool et al. (2018) 81, The mean value of Cu at high
altitude was 2.13 while at mid and low it was 1.80 and 1.50
ppm respectively. Lowest and highest mean value of Cu
content was found in pasture and forestry, which may be
attributed due to higher pH in pasture than forestry. The
results might be due to high application of copper fertilizers
and soil organic matter and suitable pH, occluded and co-
precipitated copper interaction with other nutrients, type of
soil and climatic conditions. The results are in accordance
with the findings of Mushki (1994) %1, Wani (1994) 28,
Anjum (2012) 1, Ganai (2014) [*9, and Magbool et al. (2018)
(181 Manganese content mean value at high altitude was 32.04,
while at mid and low it was 26.84 and 24.17 ppm. In all LUSs
lowest and highest mean value of manganese was in pasture
and forestry at low and mid altitude, but at high altitude it was
low in agriculture, almost all LUS are rich in manganese. The
results might be due to high available manganese and soil
organic matter and suitable pH. The results are in accordance
with Dar (1994) [l; Najar, 2002 ', Sheikh (2006) ?7; Ganai
(2014) 129, and Magbool et al. (2018) ('8, The result revealed
that the mean value of Iron content at high altitude was 38.75
while at mid and low altitude it was 34.60 and 31.83 ppm
respectively. In case of land uses lower and highest content of
iron was in pasture and forestry in low and mid altitude,
which can be due low pH of forests as compared to pasture.
At high altitude it was low in agriculture and high in forests.
The variation in the amount of iron may be due to chelation of
iron, soil pH and bicarbonate content, excessive water and
poor aeration, variable amount of organic matter, type of soil
texture and presence of other cations (Najar (2002) 9,
Ahmed (2003) [, Rattan et al. (2008) 4 Anjum (2012)

Ganai (2014) [ and Magbool et al. (2018) [28],

Table 1: Status of available micro-nutrients (ppm) of soil at different altitudes in different land use systems of district Kupwar

Altitude Landuse systems Location Zn Cu Mn Fe
Braripora 0.9 0.76 15.827 28.49
Turkpora 14 1.84 7.4 27.28
Tulwara 0.81 1.72 23.877 26.05
. Buhama 0.96 0.54 18.37 22.11
Agriculture Batergam 1.59 163 25.32 4134
Mean+SE 1.13+0.15 1.30+0.27 18.16+3.20 29.05+ 3.25
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95% C.I 0.85-1.49 0.65-1.78 11.61 -24.60 24.08 -34.92
Chogal 0.96 1.54 21.56 29.75
LOW Butkoot 0.89 1.09 19.67 32.47
Neelpora 1.37 1.97 27.52 35.84
Aarampora 1.44 1.02 16.53 27.06
. Hayan 1.07 1.06 18.93 28.34
Horticulture Mean£SE 1.15+0.11 1.3420.18 20.84+1.85 30.60£1.57
95% C.1 0.92 -1.40 1.04-1.75 17.73 -24.54 27.70 -34.16
Neelpora 1.21 1.05 17.88 22.56
Tikar 1.07 1.3 18.55 33
Hiri bala 1.01 1.32 17 32.04
Zachaldara 1.45 1.23 10.69 21.78
Pasture Ashkenpora 0.85 1.47 24.45 29.55
Mean+SE 1.12+0.101 1.27+0.06 17.71£2.19 27.79+2.36
95% C.I 0.93-1.33 1.14-1.39 13.85-21.50 22.17-32.52
Zachaldara 2.18 1.78 48 47
Kupwara 1.51 2.23 22.54 40.45
Tikar 2.06 1.65 49.2 44.26
Turkpora 1.95 242 40.97 43.38
Forest Ashkenpora 2.23 241 39.12 23.78
Mean+SE 1.99+0.13 2.10+0.16 39.96+4.77 39.77+4.13
95% C.1 1.73-2.20 1.71-241 30.83 - 48.60 32.12 - 45.63
Overall mean 1.34 1.50 24.17 31.83
Altitude Landuse systems Location Zn Cu Mn Fe
Sogam 0.85 2.38 33.312 32.8
Laribal 1.962 1.31 5.75 40.4
Chandigam 1.877 2.09 35.03 31.4
Badibera 0.89 1.35 16.66 34.26
Agriculture Malpora 1.45 0.65 15.72 25.52
Mean+SE 1.41+0.23 1.56+0.31 21.29+5.60 32.88+2.40
95% C.I 0.87 -1.92 0.98 -2.23 10.74 - 34.17 28.46 - 37.33
Chinjimula 1.25 1.97 20.28 30.49
Hayan 0.94 1.87 29.83 45.52
Trehgam 1.55 1.68 15.81 31.43
Villgam 1.65 0.99 20.88 37.9
. Sogam 1.7 1.38 33.94 23.65
D Horticulture MeanSE 142:0.143 | 1.58+0.18 24.15:3.34 33.80£ 3.70
95% C.I 1.09-1.67 1.18-1.92 18.05 -31.89 27.07-41.71
Chandigam 1.35 1.42 21.41 24.55
Guglusa 1.65 1.3 23.69 39.78
Tulwara 1.54 2.05 22.56 40.46
Chandigam 1.23 151 19.2 23.52
Pasture Lasipora 1.15 1.45 16.88 29.56
Mean+SE 1.38+0.09 1.54+0.13 20.74+1.22 31.57+£3.64
95% C.I 1.19-1.59 1.36 -1.78 18.04 -23.13 24.04 —40.12
Gundmaschar 1.99 2.46 22.85 32.68
Gund gushi 2.39 2.69 47.82 43
Chandigam 2.23 2.47 44,12 28.78
Gundmaschar 2.56 2.49 50.2 46.99
Forest Sogam 2.65 2.65 40.97 49.38
Mean+SE 2.36+0.12 2.55+0.05 41.19+ 4.85 40.17+ 4.03
95% C.1 2.11-2.60 2.46-2.67 31.91-49.01 30.73 - 48.19
Overall mean 1.64 1.80 26.84 34.60
Altitude Landuse systems Location Zn Cu Mn Fe
Sogam 0.902 2.437 41.817 40.32
Laribal 1.075 2.182 21.257 27.68
Chandigam 2.6502 1.37 6.288 38.5
Badibera 2.29 2.2 36.93 35.63
Agriculture Malpora 1.56 1.64 24.86 3175
Mean+SE 1.69+ 0.34 1.97+0.20 26.23+6.25 34.78+2.29
95% C.I 0.99- 2.47 1.50-2.32 13.77-39.37 29.72 -39.41
Chinjimula 1.52 2.04 32.78 45.7
Hayan 1.64 1.84 17.08 32.58
Trehgam 1.42 2.22 41.02 27.78
Villgam 1.56 1.35 23.72 25.03
. Sogam 241 2.43 21.6 53.43
Horticulture Mean+SE 1712 0.179 1.98+0.18 27.04+4.29 36.90+5.45
95% C.1 1.47-2.02 1.59-2.32 19.34-36.90 26.41 - 49.57
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Fig 1: Distribution of DTPA extractable soil micronutrients at
different altitudes of district Kupwara

Co-relation between physico-chemical
micronutrient

The correlation coefficient was worked out between physico-
chemical properties at different altitudes in different LUSs
and micronutrients (Table 2.) Perusal data revealed that pH
showed negative and significant correlation with, Zn
(r=0.368), Cu (r=0.561), Mn (r=0.537), Fe (r=0.470). EC
showed negative significant correlation with Zn (r= 757), Cu
(r= 693), Mn (r= 641) and Fe (r=587). OC showed positive
significant correlation with Zn (r= 0.423), Cu (r=0.400), Mn
(r= 632) and Fe (r= 0.518). CEC showed positive significant
correlation with Zn (r= 548), Cu (r= 380), Fe (r= 275) and Mn
(r= 487). Calcium carbonate showed negative significant
correlation with Zn (r= 568), Cu (r= 636), Fe (r= 421) and Mn
(r=483).

properties and

Table 2: Correlation between Physico-chemical properties and
available micronutrients

Available physico-chemical properties
micronutrient pH EC OC | CEC | CaCOos3
Zn -.368** | -.757** | .423** | 548** | - 568**
Cu 561** | -.693** | .400** | .380** | -.636**
Fe - 470%* | - 587** | 518** | .275** | -.421**
Mn -B537** | -.641** | .632** | .487** | -.483**
Zn -.368** | - 757** | 423** | 548** | - 568**

** Significant at 1% level of significance * significant at 5% level of
significance

Conclusion

The micro-nutrients showed higher content at high altitudes
but low at low altitude. In different LUSs they were low in
pasture and agriculture and high in forests at all altitudes it

Chandigam 1.85 1.58 19.2 38.52
HIGH Guglusa 1.39 1.47 23.45 34.55
Tulwara 2.88 2.85 41.02 52.14
Chandigam 1.45 1.45 31.88 22.56
Pasture Lasipora 1.54 2.55 32.56 45.46
Mean+SE 1.82+0.28 1.98+0.30 29.62+ 3.81 38.65+5.02
95% C.1 1.42- 2.36 1.46 -2.70 21.33- 36.79 28.56 -48.80
Gundmaschar 2.87 2.72 38.23 39.82
Gund gushi 2.65 2.65 38.97 49.38
Chandigam 2.36 2.49 50.2 48.99
Gundmaschar 2.36 2.45 50.2 46.26
Forest Sogam 2.69 2.65 47.82 39
Mean+SE 2.59+0.10 2.59+0.052 45.08+ 2.69 44.69+ 2.23
95% C.I 2.36 -2.78 2.47-2.68 38.60 -50.20 39.41 -49.19
Overall mean 1.95 2.13 32.04 38.75
a5 may be due to low pH with high OC at high altitudes and
20 forests.
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