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Summary

The current study on the status of the soil fertility in Kalakankar block of dist. Pratapgarh U.P.
by total 36 (0-15) soil samples. Soil sample (were collected from): threevillages namely Alapur,
Shahabad and Sahijani of Kalakankar block District Pratapgarh. The organic carbon content
of al the three villages varied from low to medium. The available N content of all the three
villages was found to be low and it was found to be in positive co-relation with the carbon
content of the lands. The available N content was higher in medium land type of Shahabad in
comparison to similar land type of other two villages. The available P content of all soil inall
thethree villageswas moderate. However, the P content of the Alapur village was higher than
other two villages because of the higher content of organic matter. The available K contents
of al the soil of all the three villages was moderate to high and especially in the Sahijani
village it was highest. This is the good indication for the high yield of various vegetable,
fruits and tuber cropswith a high amount of K. The S content was found to be comparatively
higher in the medium land soil of all threevillages, The available Zn content was moderate to
richinall typesof soil, however, upland of all threevillagewererichin Zn content in comparison
to medium and low land of the village. Bo content was higher in al types of soil of three
villages. The various result obtained from the different soil tests gave information about the
nutrients status of the soil, under study and on the basis of these findings, a balanced
recommendation of fertilizers and manures to various crops can be made, that will help in
increasing the productivity of different food crops.

Key words: Soil fertility, Organic carbon, Pratpgarh, Nutrients

How to citethisarticle: Upadhyay, Prashant, Sirothia, Pawan, Singh, N.K. and Singh, Manoj Kumar
(2018). Soil fertility status of somevillagesin Kalakankar block of plainsof central agroclimatic zone of
U.P. AsianJ. Soil i, 13(1) : 30-35: DOI : 10.15740/HAS/AJSS/13.1/30-35. Copyright@ 2018: Hind
Agri-Horticultural Society.

I ntroduction

intimate knowledge of soil-crop-variety-fertilizer-climate-
management interaction under a given situation. The

Use of specified dose of fertilizer inthe agricultural
fieldisthe most important agricultura input for increasing
crop production. Soil testing is now considered as an
important tool for therecommendation of thefertilizers
dosesfor variouscropsin India. Soil testingis based on

fertilizer application by farmers in the field without
knowledge of soil fertility statusand nutrient requirement
of different cropsusually leadsto adverse effect on soil
aswell ascrops by way of nutrient deficiency or toxicity
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due to over use or inadequate use of fertilizers. Finally
these results in loss of precious financial resources of
farmersand lowersthe soil productivity and accelerates
the soil degradation inlong run determinesthe growth of
plant. Soil fertility is determined by the presence or,
absence of i.e. macro and micronutrients. Out of 17
essential plant nutrients N, P, K, Ca, Mg and S are
macronutrients. The sustainable productivity of a soil
mainly dependsuponitsahility to supply essentia nutrients
to the growing plants.

Soil fertility status preparation of soil fertility maps
is an important requirement for District Pratapgarh of
Uttar Pradesh but there is no any such work has been
done for the villages under study in the present
investigation.

Work on preparation of soil fertility maps have been
donefor Pratapgarh district of Uttar Pradesh but no such
work has been done for the villages under study in the
present investigation. Therefore, an attempt has been
madein the present investigation to prepare soil fertility
maps for three different villages of Kalakankar block
and to find out the soil fertility related production
constraints of different crops grown and to suggest
remedial measures.

Sudy area:

Threevillagesnamely Alapur, Shahabad and Sahijani
of Kalakankar block which belong to Pratapgarh district
are included in the present investigation. The block
comes under plains of central agroclimatic zone of U.P.
TheAlapur and Shahabad villagesisvery near to Ganga
River. The Sahijani village is located on the border of
Kaakankar block after that Babanganj block of the
District Pratapgarh started.

The mean annual rainfall is 969.8 mm. The mean
maximum summer temperature is 44°C and mean
minimum winter temperature is 9.0°C (APR 2015-16
KVK PBH) the climate is hot and sub-humid. Sandy
loam, soils are found in this agroclimatic zone. As per
modern system of soil classification ‘Soil taxonomy’, the
soilsare classified under the orders Entisol, Inceptisols
and Alfisol (Bhattacharyya et al., 2013).

Twelve numbers of surface soil samples (0-15cm
depth), four from uplands, four from medium lands and
four from low lands were collected from each of the
threevillages. As surface soil contains major portions of
plant nutrients in available form and is utilized by the
plants for higher production of food, fibre and fuels,

nutrient content of surface soil sampleismost important
for crop production. The present investigation will help
inknowing the soil fertility statusof different land types
asthreevillages selected for study are representative of
the agroclimatic zone. Though the Shahabad village is
having sharp s ope but the soil sampl e have been collected
from the higher elevation to the lower elevation along
the slope. The agro climatic zone mainly consists of
aluvia soil. Inthethreevillagesunder study, sandy loam
soils are found in Shahabad and Alapur villages where
silty loam soils are found in the Sahijani village. The
present investigation will show light onthefertility status
of representative villages of Kalakankar block of
Pratapgarh District.

Resource and Research Methods

Thirty six surface (0-15 cm) samplesin total were
collected from selected threevillages of Kal akankar block
of Pratapgarh district. These soil sampleswereair dried,
crushed with wooden hammer and passed through two
mm sieve and preserved in polythene bottle for
laboratory study. The pH of the soil samples was
determined in 1:2 soil. Water suspension: (Jackson et
al., 1973) after equilibration for half an hour with
intermittent stirring using the Systronics pH meter. The
EC of 1:2 soil.water suspension (Rhodes et al., 1982)
was determined using the conductivity bridge (Model:
Systronics 306). The organic carbon percentage was
calculated by wet digestion procedure of (Walkley and
Black, 1936). Avail able nitrogen was determined by using
akaline KMnO, method (Subbaiah and Asija, 1956).
Phosphorus content was determined by Olsen’s method
(Olsen et al., 1954). Availabl e potassium was analyzed
by ammonium acetate method (Hanway and Heidel,
1952) with the help of Flame photometer (Model;
Systronics 128). The amount of sulphur in the soil was
determined by turbid metric method (Chesninand Yien,
1950) and the colour intensity was measured at 410 nm
wavel ength in Systronics spectrophotometer model 167.
The amount of Zn was determined by DTPA - CaCl, -
TEA extraction method through AAS (Model: Elico
SL173). The amount of B was determined by hot water
soluble method using systroni cs spectrophotometer model
167.

Research Findings and Discussion
Theresults obtained from the present investigation
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as well as relevant discussion have been summarized
under following heads:

Soil reaction:

The pH of soils of thethree villagesunder study is
given in Table 1. The pH of the soils of those three
villagesAlapur, Shahabad and Sahijani was dlightly base
to akaline, the pH of the soils of village Alapur was
slightly to moderate alkaline as compared to Shahabad
and Sahijani. The pH of the soilsof Sahijani villagewas
more akaline in comparison to the other two villages
(Silmara et al., 2008).

Electrical conductivity:

The electrical conductivity of surface soils of the
threevillagesunder study isgivenin Table 1. The higher
electrical conductivity in Sahijani villageand al thelow
land soils of all threevillageswas dueto the presence of
salt Nat, Ca" and Mg+ ions (Felipe et al., 2010).

Organic carbon:

The organic carbon content of surface soils of the
3 villages under study isgiven in Table 1. The organic
carbon content of a soil reflects the soil health as the
organic matter is decomposed by the activity of micro
organisms and almost all the major and minor nutrients
required by the plant arerel eased. Therefore, higher the
organic carbon content of the soil, higher isitsfertility.

Organic matter also imparts good physical properties of
soils like soil structure, water-holding capacity, soil
aeration etc. The result shows that organic carbon per
cent in upland of Alapur village and medium land of
Shahabad village was highest because in the village
farmers are using FYM and poultry manure while the
village Sahijani pond had lowest in organic carbon present
(OC%) in all type of land because of less use of FYM
(Elamin and Elagib, 2001).

Available nitrogen:

The available nitrogen content of surface soils of
the three villages under study is given in Table 1. As
there is a positive correlation between organic carbon
content and nitrogen content of the soil, therefore, Alapur
village contains more nitrogen compared to the
Shahabad. The Sahijani village showed less nitrogen due
to presence of low OC. This trend was similar to the
content of organic carbon in all the three villages under
study. Similar findings regardly avail able nitrogen have
been observed by earlier worker (Ge et al., 2013) and
Gianello and Bremner, 1986).

Available phosphorus:

The available phosphorus content of surface soils
of thethreevillagesisgivenin Table 2. The comparatively
higher value of available phosphorusin upland of Alapur
and medium land of Shahabad was due to higher content

Table1: Mean and range value of pH, E.C. (dsm™) and O.C. (%) of threevillages of Kalakankar block
Land type/ pH E.C(dsm?) 0.C (%)
village name Alapur Shahabad Sahijani Alapur Shahabad Sahijani Alapur Shahabad Sahijani
Up land (4) 7.16-797 7.95-817 781-799 023-0.38 0.19-0.88 0.89-122 0.56 - 0.23-030 0.07-0.21
(7.65) (7.99) (7.92) (0.28) (0.40) (1.09) 0.96(0.78) (0.28) (0.13)
Mediumland (4) 7.82-813 6.97-8.13 7.7-8.28 0.18-0.52 0.13-0.87 081-239 010-057 060-114 0.07-0.19
(7.99) (7.76) (8.09) (0.30) (0.58) (1.42) (0.39) (0.97) 0.12)
Low land (4) 7.90- 8.80 7.90-83 7.63-83 092-136 0.76-198 0.75-275 0.01-0.73 0.23-071  0.07-0.19
(8.39) (8.07) (8.07) (1.108) (1.27) (1.32) (0.52) (0.59) (0.10)
Table 2 : Mean and range value of available nitrogen, phasphorus and potassium (kg/ha) of three villages of Kalakankar block
Land type/ AvailableN (kg/ha) Available P (kg/ha) Available K (kg/ha)
village name Alapur Shahabad Sahijani Alapur Shahabad Sahijani Alapur Shahabad Sahijani
Up land (4) 187.5-308.3 186.4 - 130.1-146.1 9.50-16.16 5.08-1350 424-896 88.11-2225 79.06-111.6 124.70-236.50
(263.8) 205.7 (200) (136.5) (14.81) (9.95) (7.78) (188.9) (89.4) (186.9)
Mediumland 148-282.6 148-2129 1187-146.1 9.07-14.6 5.08-16.16 4.63- 16.60 64.34- 79.6- 2782  166.4-297.9
4 (235.9) (270.3) (133.6) (12.27) (11.06) (10.17) 94.89(84.99) (143.7) (219.5)
Low land 148-269.8 186.4-225 118.7-149 9.07-17.60 6.41-16.61 518-146 46.26-382.1 53.05-275 151-382.1
4 (239.35) (200.8) (132.4) (13.62) (12.2 (12.6) (166.13) (244.5) (236.9)
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of organic carbon in the those land because phosphorus
is released from the organic matter in a slow process.
Similar findings have been observed by earlier worker
(Mishra, 2005).

Available potassium:

The available potassium content of surface soils of
thethreevillagesisgiveninTable 2. The comparatively
high content of potassium found in Sahijani village as
compared to Alapur and Shahabad was due to the clay
fraction of which theillite type of clay dominates. The
illiteclay hasthe higher cation exchange capacity; similar
findings have been observed by earlier workers (Sekhon,
1999).

Available sulphur:

Theavailable sulphur content of surface soilsof all
thethreevillagesisgivenin Table 3. The comparatively
higher amount of available sulphur wasin the uplands of
Alapur and mediumin village Shahabad. Higher amount
of organic carbon found in the low land soils because
sulphur ismineralized from the organi c matter by micro
organisms and rel eased to the soils (Anetta and Joanna,
2014).

Available zinc:

The available zinc content of surface soil of all the
three villages is given in Table 3. The comparatively
higher amount of available ZnwasfoundinvillageAlapur
and Shahabad in all typesof land whilein Sahijani village
it wasfound lower ascompared to Alapur and Shahabad
because of higher pH (Regis, 1998).

Available boron:

The available boron contents of surface soil of all
thethreevillagesisgivenin Table 3. The avail ability of
boron was found higher in medium to low lands of

Sahijani and Alapur. Inupland of Alapur, upland to medium
land of Shahabad the available boron found |lower
because of coarse-textured soils often contain less
available B than fine-textured soils (Takkar et al., 1989;
Razaet al., 2002 and Malhi et al., 2003). This might be
one of the reasonsthat B deficienciesin crop plants.

Based on the above criteria the organic carbon
content of all typesof land of thevillage Sahijani upland
Shahabad and medium land of Alapur villageislow; while
low land of Shahabad and Alapur ismedium and upland
of Alapur and medium land of Shahabad soil surface
fond high.

Theavailablenitrogen content of al the soilsof three
villages is low. The comparatively higher content of
available nitrogen in all types of land in village Alapur
and medium lands of Shahabad than Sahijani villageis
due to higher amount of organic carbon content.

Theavailable phosphorus of surface soilsof al the
three villages is low. The relatively higher content
phosphorusinlow land soils.

The available potassium content of upland and
medium land soil of all threevillageislow whilethe low
land of all three villagesis high. The higher amount of
availablepotassium found inlow land soilsof al thethree
villages under study isdueto the higher quantity of clay
foundinthelow land. Similar findings have been observed
by Mishra (2005).

The comparatively higher amount of available
sulphur inthe upland villages of Alapur and mediumland
of Shahabad attributed to the higher amount of organic
carbon high amount of sulpher in thelowland soilsfound
because sulphur is mineralized from the organic matter
by micro-organisms and rel eased to the soil s, Anettaand
Joanna (2014).

The comparatively higher amount of available Zn
wasfoundin villageAlapur and Shahabad in all types of
land whilein Sahijani village it was |ower as compared

Table 3 : Mean and range value of available zinc, sulphur and boron (ppm) of three villages of Kalakankar block

Land type/ Available Zn (ppm) Available S (ppm) Available B (ppm)

‘r’]!r'nage Alapur Shahabad ~ Sahijani Alapur Shahabad Sahijani Alapur Shahabad Sahijani
Up land 0.68-1.24 0.65-5.4 013-110 21.5-34.60 4.0- 317 6.34-12.40 0.25-.35 0.28-0.32 0.23-1.33
(4 (1.10) (1.94) (0.62) (31.3) (13.9) (7.54) (0.29) (0.30) (0.69)
Medium 0.72-0.95 0.35-54 0.37- 0.98 15.7-37.9 15.5-36.6 2.95-96 0.65-0.98 0.27-0.35 0.85-1.35
land (4) (0.86) (1.61) (0.64) (28.6) (24.8) (6.99) (0.88) (0.30) (1.10)
Low land 0.84 - 0.04-2.88 046-1.1 8.05-19.8 3.7-40.7 347-124 1.04-2.65 32-334 0.18-1.33
(4) 1.72(1.18) (1.01) (0.85) (135) (17.9) (6.9) (1.61) (2.59) (0.83)
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to Alapur and Shahabad because of higher pH (Regis,
1998).

Theavailahility of boron wasfound higher inmedium
and low land of Sahijani and Alapur whilein upland of
Alapur and upland medium of Shahabad the available
boron wasfound |ower because of coarse-textured soils
often contain less available B than fine-textured soils
(Takkar et al., 1989; Razaet al., 2002 and Malhi et al .,
2003).

Asper the soil test based fertilizer recommendation
followed in the state of U.P. Mishra (2005); Mitraet al.
(1980) and Anettaand Joanna (2014) when any nutrient
is low or deficient then 25 per cent more than the
recommended dosefor aparticular crop hasto be applied.
Similarly when the nutrient content ishigh or excessthen
25 per cent of the recommended dose for a particular
crop can be reduced while applying fertilizer. Similarly
when the nutrient content is medium or just above the
critical limit, recommended dose of fertilizer on a
particular crop hasto be applied (Cooke,1982).

The present investigation showed the deficiency and
sufficiency of available major plant nutrientsin soilsin
representativevillages of Kalakankar block of Pratapgarh
district which represent the different types of soils of
plains of central agroclimatic zone of U.P,

It will go along way in balanced recommendation
of fertilizersto variouscropswhichwill helpinincreasing
the productivity of food grains, pulses, oilseeds,
vegetables, fruits and fibre crops grown in that area. In
additionto helping the farmersin application of balanced
nutrition to crops the study will aso help to reduce the
cost of cultivation of farmers where they have high or
sufficient amount of different plant nutrients.

Conclusion:

As per the experimentation carried out for the soil
of Alapur, Shahabad and Sahijani villages of Kal akankar
block of Pratapgarh district of U.P,, the results show the
deficiency and sufficiency of available plant nutrientsin
soils in representative villages of which represent the
different types of soilsof plains of central agroclimatic
zone of U.P. It will go a long way in balanced
recommendation of fertilizer to variouscrops. Thiswill
help to increase the production of different food crops
likewheat, paddy, maize, mustard, sesame, black gram,
greengram, papaya, arhar, coriander, garlic, brinjal,
tomato, beans, banana, bottle gourd, fibre cropsetc which
aregrowninthesevillages. Thiswill dsohelpthefarmers

in applying the balanced nutrition to cropsfor the better
yied.
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