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Abstract. In order to investigate the soil fertility status of Swabi district the present research was 
carried out. A total of 32 soil samples were collected from 16 different locations surrounding Swabi 
area at 0-20cm and 20-40cm depths and analysed for different chemical properties and fertility 
status in the laboratory of soil and environmental Sciences University of Agriculture Peshawar. 
Results revealed that soil of Swabi was moderately to strongly calcareous in nature and alkaline in 
reaction. The O.M content was found deficient to marginal, being deficient in 75% and marginal in 
25% samples at both soil depths. AB-DTPA Extractable phosphorous was found sufficient (40%) at 
surface soil while at sub surface it was found 15% deficient. No potassium deficiency was observed 
at surface as well as at sub surface soil, being sufficient in 37 % samples at surface soil and 43 % 
samples at sub surface soil. AB-DTPA extractable Cu was found adequate in almost all soil 
samples, Fe was found sufficient in 78% soil samples and medium in 9% samples and was found 
low in 12% soil samples at both soil depths. AB-DTPA Extractable Zn was found 12% deficient, 
6% medium and 31% adequate at all surface soil samples while at sub surface it was found 19% 
deficient, 22% medium and 12% adequate. Proper fertilization and application of FYM and green 
manure is highly recommended for the areas low in Organic matter and respective nutrients.  

Introduction 
The most precious and real wealth of a nation is its soil. Soil is one of the basic and integral 

components of our environment that serves as a medium for crop growth. Understanding and 
analysing the status of the soil is must and paramount for achieving profitable yield. 

Soil fertility refers to the ability of soil to provide all essential elements without any toxic 
concentration required for plant growth. Fertility therefore, is a useful indicator used for achieving 
economical yield in agriculture production [1].  

A number of factors are involved in decreasing agriculture crop production in Pakistan among 
which soil fertility finds its deserved place [2]. The yields as well as quality of almost all crops in 
Pakistan are well below than their potentials as compared to the other developed and developing 
countries of the world [3]. Due to poor status of available nutrients Pakistani soils are unable to 
support optimum levels of crop productivity [4]. The nutrients like P,N and K are required in larger 
and on regular basis to the crops and are referred as macro nutrients, while micro nutrients like Fe, 
Cu and Zn are required in smaller amount as compared with macro nutrients  and perform a vital 
role in various physiological functions of crops [5]. Nitrogen is must and paramount for 
development of tissue of plants and also increased growth, similarly P plays a vital role in many 
physiological functions of the crops like cell divisions, root development as well as fruit 
development [6]. K improves the size of grains and quality of fruits and it is also involve in 
activation of enzymes [7].  

The rise in intensity of cultivation, adoption of high yielding varieties and the increased use of 
high analysis fertilizer materials as well as the nature of Pakistan soils have resulted in 
micronutrient deficiencies. Numerous researchers reported the deficiencies of macro and micro 
nutrients in KPK soils [8, 2]. Deficiencies of N, P, Zn, Cu, and B in Banu and Kohat districts of KP 
were also reported by [9].  
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 Keeping in mind all these nutrients (macro and micro) importance for crop yield this study 
was organized with the main aim to evaluate the fertility status of Swabi soil by determining the 
chemical characteristics and to find the current status of macro and micro nutrients of the area for 
better nutrients management.  

Location and Description of study area 
Swabi is situated at 34° 7', 48" N and 72° 28', 11" E of Khyber Pakhtun Khwa, Pakistan, at 

elevation of 341 meter above the sea level and  located at the bank of river Indus and Kabul. It is 
one the most crowded region of Khyber Pakhtunkhwa, Pakistan, having an area of 1543 Km2 with a 
total population of 1.62 5 million. A six path motorway associating Islamabad (capital of Pakistan) 
with Peshawar (KPK) goes through District Swabi, Ambar Inter change. 

Swabi has a harsh climate. The summer season is extremely hot and temperature gradually 
rises from May to September and reaches to its maximum in the month of June i.e., 41.50 °C. 
Intensive cultivation and artificial irrigation, makes the area humid and hot. 

For agriculture point of view Swabi belongs to the most important belt of the country because 
it is the place of tobacco and sugar cane both of which are the most important cash crops of the 
country. Irrigation is mainly done through river water which carries many dissolved salts which will 
ultimately effects Swabi soils with passage of time. In the past no research work was done on these 
soils, basic information regarding with recommended fertilizer doses and nutrient status of these 
soils will become available from the present research.  

Material and Methods  
A total of 32 different soil samples were collected from 16 different locations of Swabi, at  

0-20 cm and 20-40 cm depth (Table 1). The collected soils samples were brought to the Laboratory 
of soil and environmental sciences were air dried in shade followed by sieving through 2 mm sieve, 
stored in plastic bags and then analysed for various soil chemical characteristics like EC, pH [10]., 
lime content [11], and OM [12]. Soil fertility status was determined by analysing AB-DTPA 
Extractable P, K Zn, Fe, and Cu [13]. The recorded data were subjected to simple arithmetic means 
and standard deviation. 

Results and Discussion 
The results with relevant discussion on chemical properties and fertility status of Swabi soil 

are as under. 

Soil Chemical Properties 
Soil Organic matter, Lime content, pH and EC: 

At surface soil the organic matter content ranged from 0.33 % at Mughal Kot to 1.56 % at 
Sodher soil; while at sub surface soil it ranged from a minimum of 0.21% at Gohati to 1.11 % at 
Sodher soil (Table 1). O.M content of all soil samples were ranged from low to medium, being 
medium in 25 % samples while the rest of 75 % were found low in O.M at both soil depths (Table 
1).  Pakistani soils are deficient in organic matter content so as Swabi soil too. Data revealed that 
O.M at soil surface was more as compared to sub surface (Table 1) and it might be due to greater 
amount of residue on surface as compared with sub surface. Our results was in lined with the 
published values,[14] also reported less amount of O.M (0.26 %) for the same soil series. Poor 
fertility status of the soil having low O.M was also reported by [15-17]. Soils of Pakistan are 
deficient (less than 1 %) in O.M and with addition of compost and organic matter it can be 
replenished [18]. Low O.M content of the soil may be associated with warmer climate of the area as 
well as restricted use of FYM [3]. 
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Lime content of the surface soil ranged from a minimum of 5.76 % at Turlandi to a maximum 
of 8.75 % at Yar hussain region with a mean value of 7.30% (Table 1), and at sub surface soil lime 
content ranged from 6.56% at Adina soil to a maximum of 9.0 % at Chota Lahore soil with a mean 
of 7.97% (Table 1). Results revealed that lime content gradually increased with soil depth (Table 1). 
Swabi soil was found highly calcareous in nature. Calcareous nature of Pakistani soil was also 
reported by [19]. This CaCO3 not only increase the soil pH, but also interfere with the soil property 
by the chemo-sorption of anions and cations [20]. Deficiencies of P, Zn, and Fe are well known 
phenomenon in calcareous soil [21].  

Calcite (Caco3) is the most dominant soil mineral in Pakistani soil, comes from parent 
materials, wind deposition and ground water [22]. According to [23] Pakistani soils are derived 
from alluvium loess material, having alkaline reaction, calcareous in nature and low in available 
O.M content and ultimately deficient in many essential plant nutrients.  

Soil reaction or soil pH is an important indicator of soil acidity or alkalinity and helps in 
identification of chemical nature of the soil [24]. At surface soil (0-20cm) pH of the soil ranged 
from a minimum of 7.5 at Malik Abad soil series to a maximum of 8.6 at Char Bagh soil with a 
mean value of 8.29, while at sub surface (20-40cm) pH of the soil ranged from a minimum of 7.2 at 
Malik Abad to a maximum of 8.46 at Chota Lahore soil with a mean value of 8.0 (Table 1). Results 
further revealed that soil of Swabi district was alkaline in reaction. The high pH values might be 
associated with the presence of soluble exchangeable sodium along with HCO3

 - ion and during 
evaporation precipitates calcium and magnesium carbonates [25]. While the alkalinity problem in 
soil was associated with calcareous parent materials coupled with low O.M content of soil [26]. Our 
results were similar to that of [17, 3]. However, pH is not an accepted criterion because it tends to 
be buffered by soil and most crops can tolerate a wide range of pH [27].  

Electrical Conductivity is the measurement of soluble salts present in the soil and greatly 
affected by application of organic and in organic fertilizers, cropping pattern as well as the water 
used for irrigation purpose [25]. Electrical conductivity of soil samples ranged from a minimum of 
0.13dSm-1 at Maneri to a maximum of 0.56dSm-1 at Dagi at surface soil while at sub surface it 
ranged from minimum of 0.18dSm-1 at Char Bagh soil to a maximum of 0.46dSm-1 at Shewa soil 
series (Table 1). The mean value was 0.29dSm-1 at surface soil and 0.30dSm-1 at sub surface soil.  
Standard deviation was found greater at surface soil as compared with sub surface soil (Table 1), 
which was similar to the findings of [3]. Ec of the soil depends on amount of moisture hold by soil 
particles [14]. Our results were also in lined with the work of [28] concluded that these soils were 
normal with respect to salinity (Table 1). 
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Table 1. Chemical properties (pH, E.C, CaCO3 and O.M) of surface (0-20cm)  
and sub surface (20-40cm) soil. 

Area Name Depth(Cm) pH EC(dSm-1) CaCO3 

      (%) 
OM 
(%) 

Dagai 0-20 8.4 0.56 6.25 0.51 L 
20-40 7.8 0.24 8.75 0.21 L 

Dandoqa 0-20 8.4 0.28 6.75 0.62 L 
20-40 7.8 0.36 8.51 0.31 L 

Turlandi 0-20 8.5 0.23 5.76 0.71 L 
20-40 8.4 0.25 8.75 0.33 L 

Shewa 0-20 7.7 0.36 8.25 1.43 M 
20-40 8.2 0.46 7.7 0.96 L 

Kalu Khan 0-20 8.6 0.27 7.51 0.81 L 
20-40 7.5 0.35 7.98 0.45 L 

Adina 0-20 8.3 0.22 7.75 0.35 L 
20-40 7.7 0.32 6.56 0.22 L 

Ismaila 0-20 8.5 0.25 7.01 1.35 M 
20-40 8.4 0.28 8.51 0.98 L 

Yar hussain 0-20 8.3 0.27 8.75 0.97 L 
20-40 7.7 0.32 6.92 0.45 L 

Chota Lahore 0-20 8.5 0.31 8.50 1.11 M 
20-40 8.46 0.35 9.02 0.62 L 

Maneri 0-20 8.4 0.13 6.50 1.55 M 
20-40 7.7 0.36 8.21 0.75 L 

Gohati 0-20 7.8 0.32 6.81 0.73 L 
20-40 8.2 0.26 7.52 0.21 L 

Char bagh 0-20 8.6 0.17 7.22 1.11 M 
20-40 8.3 0.18 8.21 0.82 L 

Malik abad 0-20 7.5 0.35 5.97 0.64 L 
20-40 7.2 0.36 7.27 0.38 L 

Nawe Kali 0-20 8.3 0.38 8.45 1.21 M 
20-40 8.4 0.25 8.81 0.92 L 

Mughal Kot 0-20 8.5 0.24 6.98 0.33 L 
20-40 8.1 0.35 7.77 0.95 L 

Sodher 0-20 8.4 0.36 8.51 1.56 M 
20-40 7.8 0.22 7.21 1.11 M 

Minimum 
values 

0-20 7.5 0.13 5.76 0.33 
20-40 7.2 0.18 6.56 0.21 

Maximum 
values 

0-20 8.6 0.56 8.75 1.56 
20-40 8.46  0.46 9.0 1.11 

Mean values 0-20 8.29 0.29 7.30 0.93 
20-40 8.00 0.30 7.97 0.60 

S.D 0-20 0.32 0.099 0.96 0.409 
20-40 0.37 0.077 0.74 0.32 

             L, and M, stands for low and medium respectively. 
            The soil pH and EC were determined in 1:5 soil water suspensions. 
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Soil Fertility Status 
AB-DTPA Extractable Potassium and Phosphorous (mg/kg) 

At surface soil AB-DTPA Extractable Potassium ranged from a minimum of 87.8 to a 
maximum of 200 mg kg-1 at Dagi region with a mean value of 136 mg kg-1,while at sub surface it 
ranged from 89.5 at Kalu Khan to a maximum of 150 mg kg-1 at Ismaila with mean value of 110 mg 
kg-1 (Table 2).The standard deviation value at surface soil (33.4) was greater than sub surface soil 
(14.9) showed a great variations among all sample values (Table 2). No potassium deficiency was 
observed in surface as well as in sub surface soil, being sufficient in 37 % samples in surface soil 
and 43 % samples in sub surface soil (Table 2). Potassium catalytic in nature exists in K+ form 
involved in the activation of large number of enzymes which performs a key role in various plant 
physiological processes [25]. It has also been reported by many investigators that Pakistani soils are 
rich in available K [3, 29]. However, response to potassium has also been observed in sugarcane 
[30], rice, vegetables and crops sown on sandy soil [31]. Similarly the application of potash 
fertilizer to tobacco and cotton is an acceptable practice in all areas of Pakistan [32].  

AB-DTPA Extractable phosphorous content of soil surface ranged from a minimum of  
1.58 mg kg-1 at Sodher to a maximum of 15.4 mg kg-1 at Mughal Kot with a mean value of  
8.87 mg kg-1 while soil of Gohati showed a minimum value of 2.11 mg kg-1 and soil of Yar Hussain 
exhibited a maximum value of 9.2 mg kg-1 with a mean of 5.48 mg kg-1 at sub surface soil (Table 2).  
40% of all soil samples of surface soil were found sufficient in P and it might be due to the present 
materials, while at sub surface it was found 15% deficient (Table 2), and it might be due to the 
immobile nature of P in soil. Surface soil posses more P as compared with the sub surface soil. [3, 
2] also reported (<10 mg kg-1) P content in KP soil. Most of Pakistan soils are calcareous in nature, 
which are not only low in the parent material containing the phosphorus mineral but its alkaline 
nature further reduces its availability in soil [33, 34, 19, 35].  

AB-DTPA Extractable Fe ranged from a minimum of 2.43 mg kg-1 at Dagi soil to a maximum 
of 11.52 mg kg-1 at Malik Abad with a mean of 7.66 mg kg-1 at soil surface, while at sub surface 
soil Fe ranged from minimum value of 1.55 mg kg-1 at Sodher region to a maximum value of  
10.8 mg kg-1 at Gohati with a mean value of 6.33 mg kg-1 (Table 3). Fe was found sufficient in 78% 
soil samples and medium in 9% samples and was found low in 12% soil samples at both soil depths 
(Table 3). Our results were in lined with [36], reported sufficient iron in Pakistan soil. KP soils are 
sufficient in Fe [2]. However, [37] reported that in alkaline calcareous soil the availability of iron is 
limited because of high pH and calcium content. Fe availability was also found low in Indus plain 
of Pakistan [38].  

AB-DTPA Extractable Zn ranged from a minimum of 0.35mg kg-1 at Gohati to maximum of 
4.05 mg kg-1 at Malik Abad at surface soil with a mean of 1.97 mg kg-1, while the sub surface of 
Dandoqa soil showed a minimum value of 0.1 mg kg-1 and Ismaila soil exhibited a maximum Fe 
concentration of 4.11 mg kg-1, with mean value of 1.22 mg kg-1 (Table 3). AB-DTPA Extractable 
Zn was found 12% deficient, 6% medium and 31% adequate in all surface soil samples while in sub 
surface it was found 19% deficient, 22% medium and 12% adequate (Table 3). Standard deviation 
was found similar at both soil depths. Our results were in lined with [3]. However, in Pakistan Zn 
deficiency is considered the third most serious crop nutrition problem [39], further more alkaline 
pH and low organic matter of Pakistani soils also contributes towards Zn deficiency [40]. High rate 
of adsorption in alkaline calcareous soil also favors Zn deficiency [41]. Moreover in alkaline 
calcareous soil chemisorptions of Zn with calcium carbonate further depletes Zn availability to 
plants [42].  
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Table 2. AB-DTPA extractable P and K in surface (0-20 cm) and subsurface (20-40 cm) soil. 

Area Name Depth(Cm) Phosphorous 
   (mg kg-1) 

Potassium 
   (mg kg-1) 

Dagai 0-20 8 H 87.8 M 
20-40 5.4 M 100 M 

Dandoqa 0-20 8.8 H 100 M 
20-40 4.2 M 94 M 

Turlandi 0-20 7.1 H 160 H 
20-40 6.6 M 110 M 

Shewa 0-20 7.4 H 130 M 
20-40 6.8 M 105 M 

Kalu Khan 0-20 9.8 H 100 M 
20-40 4.98 M 89.5 M 

Adina 0-20 10.5 H 90 M 
20-40 5.2 M 120 M 

Ismaila 0-20 12.2 H 200 H 
20-40 4.9 M 150 H 

Yar hussain 0-20 5.4 M 160 H 
20-40 9.2 H 110 M 

Chota Lahore 0-20 9.4 H 110 M 
20-40 3.9 L 120 M 

Maneri 0-20 7.5 H 140 H 
20-40 3.62 L 100 M 

Gohati 0-20 5.37 M 170 H 
20-40 2.11 L 125 H 

Char bagh 0-20 9.5 H 150 H 
20-40 4.46 M 105 M 

Malik abad 0-20 12.5 H 130 H 
20-40 5.85 M 115 M 

Nawe Kali 0-20 11.5 H 150 H 
20-40 5.7 M 100 M 

Mughal Kot 0-20 15.4 H 180 H 
20-40 9.0 H 120 M 

Sodher 0-20 1.58 L 120 M 
20-40 5.82 M 97.7 M 

Minimum values 
 

0-20  1.58 87.8  
20-40  2.11 89.5  

Maximum values 
 

0-20 15.4 200 
20-40  9.2  150 

Mean values 0-20 8.87 136.1 
20-40 5.48 110.0 

S.D 
 

0-20 3.3 33.4 
20-40 1.82 14.9 

L, M, and H stand for low, medium and high respectively. 
AB-DTPA Extractable Cu, Fe, and Zn (mg kg-1) 

AB-DTPA Extractable Cu ranged from a minimum of 2.33 mg kg-1 to a maximum of  
19.15 mg kg-1 at Chota Lahore with mean of 6.46 mg kg-1 at soil surface, while at sub surface it 
ranged from 1.32 mg kg-1 at Gohati to maximum value of 14.11 mg kg-1 with mean value of  
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5.87 mg kg-1 (Table3). Sufficient Cu was found in almost all soil samples. Similar results were also 
reported by [3, 2, 36]. Decreased in soil Cu concentration with soil depth was also reported by [43, 
44]. Cu deficiency is much less a problem in the alkaline soils of Pakistan and it is reported that its 
deficiency is less common than that of Zn, Fe, and B in Pakistan soils [45].  

Table 3. AB-DTPA extractable Cu, Fe, and Zn in surface (0-20 cm) and Sub surface soils  
(20-40 cm). 

Area Name Depth(Cm)       Fe 
   (mg kg-1) 

      Zn 
   (mg kg-1) 

Cu 
(mg kg-1) 

Dagai 0-20 2.43 L 0.37 L 4.4 H 
20-40 2.95 L 0.21 L 2.1 H 

Dandoqa 0-20 5.84 H 0.72 L 3.54 H 
20-40 5.46 H 0.1 M 1.42 H 

Turlandi 0-20 10.5 H 1.43 M 9.9 H 
20-40 10.8 H 0.91 M 6.1 H 

Shewa 0-20 7.75 H 2.33 H 10.5 H 
20-40 6.77 H 1.11 M 14.11 H 

Kalu Khan 0-20 9.32 H 1.78 H 5.7 H 
20-40 7.65 H 0.45 L 6.54 H 

Adina 0-20 8.11 H 1.99 H 4.56 H 
20-40 5.22 H 0.11 L 5.64 H 

Ismaila 0-20 4.32 M 3.92 H 6.56 H 
20-40 5.44 H 4.11 H 4.89 H 

Yar hussain 0-20 10.91 H 1.04 M 8.77 H 
20-40 7.99 H 0.52 L 9.99 H 

Chota Lahore 0-20 8.88 H 3.6 H 19.15 H 
20-40 9.11 H 3.22 H 11.32 H 

Maneri 0-20 9.25 H 2.76 H 2.59 H 
20-40 6.23 H 3.01 H 3.02 H 

Gohati 0-20 10.5 H 0.35 L 2.64 H 
20-40 10.8 H 1.11 M 1.32 H 

Char bagh 0-20 7.9 H 2.85 H 5.63 H 
20-40 8.21 H 1.14 M 5.01 H 

Malik abad 0-20 11.52 H 4.05 H 2.33 H 
20-40 6.84 H 1.54 M 4.46 H 

Nawe Kali 0-20 6.23 H 1.77 H 4.11 H 
20-40 2.52 L 0.86 L 3.02 H 

Mughal Kot 0-20 5.55 H 2.21 H 7.99 H 
20-40 3.86 M 1.09 M 10.89 H 

Sodher 0-20 3.66 M 0.45 L 5.02 H 
20-40 1.55 L 0.11 L 4.16 H 

Minimum values 
 

0-20  2.43 0.35 2.33  
20-40  1.55 0.11 1.32 

Maximum values 
 

0-20 11.52 4.05 19.15 
20-40  10.8  4.11 13.22 

Mean values 0-20 7.66 1.97 6.46 
20-40 6.33 1.22 5.87 

S.D 
 

0-20 2.74 1.22 4.23 
20-40 2.75 1.21 3.81 

L, M, and H stand for low, medium and high respectively. 
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Conclusions 
Soil of Swabi was highly calcareous, alkaline in reaction and was found non saline. O.M 

content in both soil depths was ranged from low to medium, being low in 75% samples and was 
found medium in 25% samples. The application of FYM and green manure was highly 
recommended to overcome the deficiency of organic matter in Swabi. AB-DTPA Extractable P and 
Zn was found high at surface soil than sub surface soil, while AB-DTPA Extractable K was found 
sufficient at both soil depths. Fe was found adequate in 78% soil samples at both soil depths and no 
deficiency of Cu was observed in all soil samples. Proper fertilization and soil management 
practices were recommended for such soil to obtain profitable yield. 
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