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Abstract — Soil pH and micronutrients are important soil
parameters influencing soil sustainability. Considering this
factor, the study was conducted to determine relationshi
between soil pH and available Boronlron, Zinc, Copper and
Manganese The total 172 soil samples were collected fro
the three sites of western region at -20 cm depth. The
collected samples wer@analyzed by standard method in soi
science division, Khumaltar. To compute the relatioship
between soil pH and the micronutrients, simple linar
correlation and regression were preformed. The redu
revealed soil pH was significantly and negatively correlatec
with available B (r=-.50**), Fe(r=-.28**), Cu (r=-.19*) and
Mn(r=-.35**). While, there was non- significant and negative
correlation between soil pH and available Z (r=-0.005). In
addition, with the increase on soil pH by one uniavailable B,
Fe, Cu and Mn decreases by 0.611.32, 0.15 and 2.¢ units,
respectively and vice-versa. Therefore, maintenance o
optimum soil pH (neither acidic or alkaline) is important for
reducing B, Fe, Cu and Mn deficiency as well toxicity
problem in western Nepal.

Keywords — Correlation, Micronutrients, Regression, Soil
pH.

. INTRODUCTION

Soil is the uppermost layer of variable depth &f #arth
consisting of loose material, which is the mainpsurp for
naturalvegetation and other life forms of our pla
Fertility of soil is the most important factors whi
regulates growth and yield of cropgdicronutrient plays ¢
vital role in maintaining soil fertilityand dso productivity
of crops. Micronutrients are nged in smaller quantitie
than macronutrients, a deficient supply will make
impossible to obtain maximum yields, even if th@gpy
of the macronutrients is balanced and high yiel(
varieties are grown (Yadav, 2011).

Soil pH is a measure of the soilstions acidity anc
alkalinity. Technically, pH refers to the hydrogéon
concentration in soil. The pH scale is not lineart
logarithmic in scope. Soil pH can impact plant gt
based on its influence on the availability of esis¢mplant
nutrientsand on the concentration of elements toxic
plants (Brady and Weil, 2002).The majority of
micronutrients like Cu, Fe, Mn and Zn are more kavdé
within a pH range of 4 to 6. Thesaamnutrients are ver
tightly bound to the soil at high pH and ¢herefore more
available at low pH levels than high pH le\ (Havlin et
al., 2010).

Plants take their nutrients mostly from soil. Itviell
known that the optimum plant growth and crop vyi
depends not only on the total amount of nutriemesegn!
in the soil at a particular time but also on their safaility
which in turn is controlled by physiathemical propertie
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like: soil texture, organic carbon and calcium cadgte,
Cation exchange capacity, pH and electrical corvdtici
of soil (Bell and Dell,2008) Similarly, Gupta (1968)
reported that soil pH, specific surface area, ctmd
organic carbon contents influenced water solubl@ibdn
soil.

Sustainable management of soil is possible onlgr
understanding chemistry of interrelatitsoil properties.
Therefore, considering these factors study was done to
determine relationships  between soil pH
micronutrients content in the soil samples collédi®m
three sites of western Nepal.

[I. M ATERIALS AND METHODS

2.1Ste Description

The study was conducted in the three sites of we:
region, Nepal. The three sites w Regional Agricultural
Research Station, Lumle, Kaski; Horticulture Rede
Station, Malepatan, Kaski and National Wheat Retx
Program, Bhairahawa, Rupandehi (FiguréThe Regional
Agricultural Research Station, Lun is situated at the
latitude 28°17°51.89”N and longituce 83°49°2.87”E as
well altitude 1750 m above sea level. ThHorticulture
Research Station, Malepat@ geographically situated
the latitude 28°13'07"N and longitude 83°58'21"E vasl|
altitude 850 m above sea leveThe National Wheat
Research ProgranBhairahawa is geographically situatet
the latitude 27°31'49"N and longitude 83°27'36"E \asl|
altitude 82 m above sea level.

Legend
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Fig. 1 Location Maps for the Study Area of West
Regions, Nepi

2.2 Soil Sampling

The total one hundred seventy t(172) soil samples were
collected randomly at 20 cm depth during 2014. T
sampling points were determined based on the \itixiadif
the land on each site.
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2.3Laboratory Analysis

The collected samples were driedroom temperature
and ground in powder form and analyzed in the latooy
for the determination of differentstudied chemical
properties at Soil Science DivisiorKhumaltar The

different methods adopted for chemical
determinations are listed in the table 1.

propel

Table 1.Methods Adopted For the Laboratory Analysit
Soil Science DivisionKhumalta

S.N. Parameters Methods

1. Chemical

1.1 Soil pH Potentiometric1:2 (Jackson,
1973)

1.2 Micro-nutrients

1.21 Available Boron Hot water (Berger and Truo
1939)

1.2.2 Available Iron DTPA (Lindsay and Norvel
1978)

1.2.3 Available Zinc DTPA (Lindsay and Norvel
1978)

1.24 Available DTPA (Lindsay and Norvel

Manganese 1978)

1.25 Available Copper  DTPA (Lindsay ancNorvell,

1978)

2.4 Satistical Analysis

Correlation and regression analyses were carri¢da
detect functional relationship between soil pH
micronutrients. The data analyses were done usil
statistical software package SPSS 16.0 and Mict
Office Excel 2007.

I1l. R ESULT AND DISCUSSION

The resultsrelating relationship between soil pH &
micronutrients is shown on the table3pand figure (-6).

Table 2. Summary Statistics of the Studies Soil [Has

Parameters Mean* Standard Standard Minimum Maximum
Deviation Error

Soil pH 6.4 15 0.10 3.69 8.34
Available B 2.0 1.79 0.14 0.01 7.02
Available Zn 3.31 1.96 0.15 0.3 8.5

Available Fe 80.99 59.89 4.57 8.73 368
Available Cu 2.31 1.11 0.08 0.93 7.53
Available Mn 11.37 11.84 0.90 1.27 71.8

*Mean of one hundred seventy two sam

Table 3 Correlation coefficient (r) of micronutrients Wi
pH on the studied soil samp
Micronutrients r N

Available B ppm -.50** 172
Available Zn ppm -0.005 172
Available Fe ppm -.28** 172
Available Cu ppm -.19* 172
Available Mn ppm -.35** 172

** indicate significant at 1%,* indicate significaat 5%
and N means numbef studiec samples
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3.1 Relationship Between Soil pH and Available
Boron

The result relating correlation revealed thatavailable
boron (r=-50**) were significantly and negative
correlated with soil pH (Tabl3). This suggested that pH
accounted for about 25% of the total variability
available boron (Figure 2Bimilarly, by the increase on
pH, available boron decreases progressively and-
versa.ln addition to this, wittthe increase on soil pH by
one unit, available boron decreases by 0.61 unitvére-
versa. With the increasing pH conversion of me
available form of boron i.e. B (Ol ; to less available B
(OH) 4 might be the reason for such kind of resThe
similar result was also reported by Shaiet al. (2003).
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Fig. 2 Regression Relationship between pH and Avalil
Boron a Studies soil sampl

3.2 Relationship Between Soil pH and Available Zinc
The result regarding correlation showed that
available zinc (r=-0.005 were non- significant and
negative in correlatiomith soil pk (Table 3). In contrast
to this, the various researct&inarmeet al. (2003); Mathur
et al. (2006); Yadav (2008)Yadav ancMeena (2009) and
Sidhu and Sharma (201®und significant and negati\

correlation between soil pH and available .
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Fig. 3 Regression Relationship between pH and Avalil
Zinc on Studies soil sampl

3.3 Relationship Between Soil pH and Available Iron
The result involving correlation revealed that
available iron(r=-.28**) were significantly and negative
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correlated with soil pH (Table)3This suggested that ¢
accounted for about 8% of the total variabilityaivailable
iron (Figure 4). Similarly, byincreas on pH, available
iron decreases progressively and weesa.ln addition to
this, with the increase on soil pH by one unit, dable

iron decreases by 11.32 unit and viegsa Yadav (2011)
who suggested that the reduced-availability with

increasing pH might be attributed to the conversibRe**

to FE* ions. The ferric ion (P& compounds have lo
solubility in solution and so are less fwailable (Landon,
1984). The determinecbsult is accordance with the res
obtained by Sharmat al. (2003; Mathur et al. (2006);

Yadav (2008); Yadav and Meena (2009) and Sidhu

Sharma (2010).

400 -
350 -
€ 300 -
o
250 -
2200 -
2
E 150 -
<100 -
50 -

0

¢ y =-11.32x + 148.
R2 = 0.0¢

Soil pH

Fig. 4. Regression Relationstiptween pH and Availab
Iron on Studies soil sampl

3.4 Relationship Between Soil pH and Available
Copper

The result of the study presented in Ta3 indicated
that available coppelr=-.19*) were significantly ani
negatively correlated with soil pH. This suggesteat pH
accounted for about%4 of the total variability in availabl
copper (Figure 5). Correspondingl increasing pH,
decreases available copper graduahd viceversa. In
addition to this, \ith the increase on soil pH by one ui
available copper decreases by Oufit and vic-versa.
The decrease on concentration of available coppehti
be due to precipitation of Cu (Of})and CuOF" with the
increase on pH (Das, 2000Vhe result is confirmator
with the result obtained by Sharretzal. (2003); Mathuret
al. (2006); Yadav (2008); Yadav and Meena (2009)
Sidhu and Sharma (2010).
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Fig. 5 Regression Relationship between pH and Avall
Copper o Studies soil sampl

3.5 Relationship Between Soil pH and Available
Manganese

Data presented in Tabl3 showed that available
manganesgr=-.35**) were significantly and negative
correlated with soil pH. This suggested that pHoaoted
for about 13% of the total variability in availal
manganese (Figure 6). Correspondingly increasing
available manganesgecreasegradually and vice-versa.
In addition to this, vth the increase on soil pH by o
unit, available manganeskecreases b2.88 unit and vice-
versa.With increasing soil pH, M** is converted into its
higher oxides (M# and Mr*) which are insoluble in
water might be theeason for decreasing concentratior
available Mn with increasing pt Similarly, the solubility
of Mn bearing minerals like pyrolusite, manganite.
increases with decrease in pH resulting greaterasel o
Mn?* in the soil solution (Das, 2000Similar result was
also reported by Sharmea al. (2003); Mathuret al.
(2006); Yadav (2008); Yadav and Meena (2009) antiE
and Sharma (2010).
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Fig. 6. Regression Relationship between pH and Avall
Manganese o Studies soil sampl

V. CONCLUSION

The soil pH is a key component of soil fertilityhd
significant and negativeorrelatior was observed between
soil pH and available B, Fe, Cu and Mn. With therégase
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on soil pH, available B, Fe, Cu and Mn decre:
gradually and vice-versa. Thus, thal 9H can control the
availability of B, Fe, Cu and MrHigh availability at low
pH may cause toxicity and low availability at higH may
cause deficiency problem for these four micronntse
Therefore, maintenance of optimum soil (neither acidic
or alkaline) is imperative for reducirg, Fe, Cu and Mn
deficiency as well ticity problem in westerNepal.
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