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ORIGINAL ARTICLE

“A CASE STUDY OF QUALITY DISTRIBUTION OF SOIL
CHEMICAL IN NIRA LEFT BANK CANAL AREA IN SELECTED
VILLAGES OF BARAMATI DISTRICT PUNE. ”

GODASE B.P

Shardabai Pawar Mahila Mahavidyalaya, Shardanagar, Baramati, Pune, Maharashtra.

Abstract:

Soil pH, Electric Conductivity, Organic Carbon, NPK, Potassium, Sodium,
Lime, are the essential nutrients, present in soil and helpful to growth of crops.
Distribution of nutrients is unequal. In this paper, an attempt has been made to find out
the level of nutrients and their distribution. It covers an area 75025 of hectares of
agricultural land where 1 87, 937 population reside. Area covers 46, 683.87 sq hectors
(34%) out of 138248.8 hectares of Baramati tahsil, where 76 % population are
concentrated. Average village wise nutrient level of 400 soil samples from NLBC area of
Baramati is calculated and presented graphically. It shows that NLBC area soil is
Alkaline and indicates 11 % area are of high saline. Organic Carbon is high but there is
not enough Nitrogen. Phosphorus and Potassium are in good condition. Villages
Nimbut, Bajrangwadi and Late are in an excessive Alkaline condition of pH. Use of
organic fertilizers, reducing excessive use of chemical fertilizers, green compost and
wherever needed reclamation is recommended to maintain soil health.

KEY WORDS:

Ph, Electric Conductivity, Organic Carbon, Nitrogen, Phosphorus, Potassium, Sodium And Lime,
Nutrient.

INTRODUCTION

Soil is a natural resource in the field of agriculture because; it is a basic factor in the agriculture
practices. Soil, shows the presences of nutritional elements on plant and gives good fertility. If the organic
and chemical fertilizers are used in a balanced state as per requirement of soil and crop, it will help to
maintain soil fertility. Wild, (1996) explained the purpose of fertilizer use is to remove the limitation of crop
growth that could be caused by an inadequate supply of nutrient present in the soil. Nutrients are required
after germination, rapid vegetation growth and fruiting of the crops. Now a day's farmers are using more
chemical fertilizers in an injudiciously. Due to this, hazardous effects observed on crops and animals
including human beings. Thus, soil testing is essential to manage the doses of fertilizers. The essential
mineral elements like Nitrogen, phosphorus and potash, calcium, magnesium, ferrous, manganese, boron,
leads, copper, molybdenum, chlorine, carbon, hydrogen and oxygen these factors affects on healthy
growth of crop. Deficiency of any one of the elements as above-mentioned defiantly affects on the growth
and development of plant. In soil testing process, physical as well as chemical properties of soil could
analyze. To know the properties of soil series and soil types Teli and Khan (2012) studied the chemical
properties of Solapur district with group of eleven soil series and presented in map. The chemical properties
like Fe2 Mg, CaCo3, Si, Al2, Na, Si02, KAL2, CO3 and K2 has been added in the particular soil series of
Solapur district.
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Problem:

Over irrigation, excess doses of chemical fertilizers, use of pesticides, farms under continues
cropping changed natural condition of soil and it becomes unfertile with leads to weigh down crop yields
and income of farmers. This situation is the main problem and seen in irrigated area of the country.

Significance of Study:

This study will explain the critical situation of soil affected villages and useful to minimize the
over use of water, fertilizers and pesticides. Better management and allotting the fertilizers quota at village
and tahsil level planers and agricultural officers will became cautious and aware about using farm input.
Soil reclamation program could be run on pinpoint area of nutrients deficiency to extension officers of
agricultural department.

Scope and Limitations:

The result of this study is applicable only Nira Left Bank Canal irrigated area of Baramati tahsil,
district Pune.

Objectives of Study: 1. To study the nutrient nature of soil.

2.To find the good and healthy soil area.

3. To find the unhealthy soil sample villages,

4.To give a suggestion to maintain soil nutrient,

5. To compare soil sample's quality of selected villages.

STUDY AREA:

Baramati is located at North East of Pune district in the state of Maharashtra. Nira Left Bank canal
flows west east and it divides Baramati tahsil into two parts, first is north and second is south region. South
region that is under irrigation of Nira Left Bank Canal (NLBCA) in the study area, which is surrounded by
Satara district boundary towards south, Indapur tahsil east, remaining Baramati tahsil (North), Purandar is
on west. This study region extends from 180 02'48.48” to 180 10' 28.71” north latitude and 740 13'6.22” to
740 40' 22.” east longitude. Total geographical area is 46683.87 sq. hectors. Climatically this area is in
temperate climatic condition hot in summer and mild cold in winter. This area is under rain shadow zone of
the Western Ghat. The rainfall occurs in June to mid October month and receives 500 mm rainfall annually.

(Fig.01)

Location Map of Study Area
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Database and sampling: Out of 43 villages under canal irrigation, 9 villages were selected for the
study of the soil quality distribution.

SELECTION OFAREA:

The study area was selected based on NLBC area irrigated land of Baramati tahsil in Pune district.
43 villages get NLBC water for irrigation. Quota sampling depending on the distance variation of 10, 20, 30
and 40 Km from tahsil headquarters is applied. Out of villages, 9 villages were selected for the study.

Selection of the Soil tested Sample:

To study the chemical nature of soil in study area, investigator collected secondary data from soil
testing laboratory of Krishi Vidgyan Kendra (KVK) Agricultural Development Trust, Baramati, soil testing
laboratory of Someshwar Cooperative Sugar Factory, Shomeshwarnagar, Tal. Baramati, Dist. Pune and
Government Soil Testing Laboratory Pune. The soil analysis data of 2005 to 2009 are taken from these
laboratories. Total 400 samples of selected villages were taken for this study Table 1.

Methodology and Statistics used:

The present study is conducted with the help of farmers of Nira Left Bank Canal area in Baramati
tahsil of Pune district. Village wise level of average samples of each nutrient categorized in specific unit. pH
scale (Logarithmic) from o (Acidic) to 14 ( Most Alkaline) with 7 as a neutral value. EC is a measure of
dissolved salt in soil, which is counted in decisiemens per meter (ds/m). Organic carbon is measured in
percentage value per gram. NPK is measured in Kg/hectors.

RESULT AND DISCUSSION:

Name of — —_ L Total
§ 5 g ‘= % 8 = g“o g o ,f_:: () % § —‘;‘; é
; S S 3 = -
Villages & v S&5m 53 E S S 2 532
No. of 22 68 96 23 39 40 40 22 50 400
Samples
Percent 55 17 24 5.7 9.7 10 10 55 12.5 | 100%
Table 1 Source: Laboratories of KVK, Someshwarnagar Sugar Factory

and Government Laboratory Pune.
SOILTESTING TRENDS:

Village Malegaon Bk Khandaj and Nimbut analyzed 24, 17 and 12.5 % of soil samples respectively
(Table No.1). These villages have analyzed more soil samples because of the vicinity of soil laboratory (5
KM from Khandaj 4 KM from Malegaon and 4 KM from Nimbut village) . The Malegaon Sugar Factory
and Someshwar Sugar Factories are located in this village area so it encourages farmers to analyzing the
soil of their sugar cane farm for better yield of sugar cane.

VILLAGE WISE SOILQUALITY DISTRIBUTION:
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pH
f pH:Village wise Soil Samples % \
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GraphNo.1

In study area, a nature of soil is alkaline and not a single sample found in Acidic Nature. Khanadaj
village has 10.29 % Neutral samples. In village, Sangvi and Nimbut there were not a single sample in
neutral category. An average 4.08 % sample has found Neutral category of pH in study area. 23.96 % SS of
village Malegaon Bk found highest pH percent in Weakly Alkaline (7.4 to 7.8 pH value) category. There
was not asingle SS Late village in Weakly Alkaline category. An average 9.89 % sample has found Weakly
Alkaline category of pH in study area. 73.9 % SS of Sangvi village has found highest pH range category of
Moderately Alkaline. In village Nimbut 36%SS was Moderately Alkaline and it was the lowest parent in
this range. An average 53.59 % sample has found Moderately Alkaline category of pH in study arca. Most
ofvillages have a more than 50 percent SS in Moderately Alkaline category. 50 % SS of Korhale village that
is the highest percentage of Alkaline SS. But Bajrangwadi has only 9.09 % of SS in Alkaline category. An
average 26.33 % sample has found alkaline category of pH in study area. 20 %% SS are found Excessive
Alkaline in village Late. But village Malegaon Bk and Sangvi have not al single SS in this category. This is
very serious to Late village that 20 % SS are Excessive Alkaline followed by Nimbut village. An average
6.12 percent sample has found Excessive Alkaline category of pH in study area.

ELECTRIC CONDUCTIVITY
/ EC Village wise Soil Samples % \
RS B High Saline
3
% @ Saline
n B Non Saline

J

Graph No. 2
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9.09 % SS in village Gunawadi followed by 7.50 % SS in village Late found High Saline soil
Category. An average only 2.63 %sample has found High Saline category of pH in study area.30.43 and
22.5 % SS are Saline in village Sangvi and Late respectively. An average 11.45 % sample has found Saline
category of pH in study area. Village Gunawadi has not found a Saline category of SS. Village Korhale
recorded 97.5 % of SS in Non Saline category. Most of villages are Non Saline category and found more
than 88 t0 97.5 % of SS in Non Saline category. An average 85.92 % sample has found Non Saline category
of pH in study area.

ORGANIC CARBON

The condition of Organic Carbon in village Khandaj is very good. 78.48 % SS are found in
Moderately High to Very High Organic Carbon. Village Late and Korhale both has 66 percent SS of
Moderately High, High to Very High Organic Carbon. 66.67 % SS of Pandare is in the category of Less,
Moderately Less and Very Less where the Organic Carbon found below 0.6 to less than 0.2 Decisiman
/Meter. Village Khandaj, Sangvi, Korhale, Late and Bajrangwadi do not have any sample in very Les
category of Organic Carbon.

/ O. C: Village wise Soil Samples % \

M Very High
E High
00 Mod.High

Soil Samples

O Less

[0 Mod. Less

B Very Less

/

Graph No. 3
NITROGEN

In village Khandaj 27.94 % of SS are found in Very Less ( Less than 140 Kg / Hector) Nitrogen
followed by 27.08 %t SS in village Malegaon Bk. In village, Bajrangwadi there is not a single sample in this
category. An average 15.67 % sample has found Very Less Nitrogen in study area. In Less Category of
Nitrogen Bajranwadi followed by Pandare found 90 and 56.41 % SS where nitrogen is 140 to 280 Kg/
Hectors respectively. An average 43.98 % sample has found Less Nitrogen in study area. 52.50 % SS has
Medium Nitrogen in Korhale village followed by 48 % SS in Nimbut village. There was not a single SS in
Bajarangwadi in this Moderately High category. 22.22 % SS has Mo. High Nitrogen in Sanvi village
followed by 10 SS in Nimbut village. There was not a single SS in village Bajrangwadi in Mod. High
Category where Nitrogen has found 412 — 560 Kg/ Hectares. An average 6.83 % SS has found Moderately
High Nitrogen in study area. In High (561- 700 Kg Nitrogen) category only 20.59 % SS found in Khandaj
village, where it is the highest in this category , followed by 8.82 % of SS in village Sangvi. Korhale, Late,
Bajrangwadi and Nimbut village has not a single SS in this category. An average 4.15 % SS has found High
Nitrogen in study area. Highest 10 % followed by 8.82 and 2.56 %of SS has in Very High category of
Nitrogen in village Nimbut, Khandaj and Pandare respectively. Except these three village there was zero
villages in Very High Nitrogen category. An average 2.38 % SS has found Very High Nitrogen in study area.
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PHOSPHORUS

22.73 % SS of Bajrangwadi has V. Less Phosphorus followed by 12.82 % SS of Pandare village.
Gunawadi and Late have not any SS in this category. An average 7.44 percent SS has found Very Less
Phosphorus in study area. 80 % SS of Late followed by 68.18 percent of Bajrangwadi has in category of
Less Phosphors. An average 47.03 % SS has found Less Phosphorus in study area. In Medium Category of
Phosphorous Gunawadi village has 45.45 %t SS in Medium category of Phosphorus. Most of village has 32
to 100 % SS in this category. An average 26.52 % SS has found Medium Phosphorus in study area. In
Moderately High Phosphorus category only Gnuawadi (9.09 %.), Sangvi (8.7%and Nimbut (8 %villages
are recorded Minimum SS. But all other villages has not a single SS in this category. An average 3.10 % SS
has found Moderately High Phosphorus in study area. In High Phosphorous category Village Nimbut and
Korhale recorded 20 and 7.5 % SS. In very High Phosphorus category village Nimbut and khandaj recorded
40 and 26.47 SS % respectively. Gunawadi and Bajrangwadi have not recorded a single SS in Very High
category of phosphorus. An average 12.31 % SS has found Very High Phosphorus in study area.

/ Phosphorus (P): Village wise Soil Samples % \
B V. High
Lé M High
g B Mod. High
& O Medium
M Less
M V.Less

-

Graph No. 5

POTASSIUM

There was 8 % maximum SS in the Very Less (Less than120 Kg/ Hectors) followed by 5.13 % SS
in Pandare, 4.55 % in Gunawadi, 3.13 % in Malegaon Bk and 4.50% in Korhale village. In village Khandaj
,Sangvi,Late and Bajrangwadinot a single SS found in this category. 12.5 % SS followed by 10 % SSin Less
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category found in village Malegaon Bk and village Nimbut respectively. Anaverage 5.67 % SS has found
Less category of Potassium in study area. 20.51 % SS followed 14 % SS category of Medium found in
village Pandare and Nimbut respectively. In Bajrangwadi there was not a single SS in this category. An
average only 7 % SS has found Medium category in study area. 13.64 followed by 13.24 % SS found in
Moderetly High category in village Gunawadi and Khandaj respectively. An average 10.65 % SS has found
in High category potassium in study area. 22.73 % followed by 20% SS found in High category in village
Bajrangwadi and Late respectively. An average 13.81 percent SS has found in High Potassium in study
area. 75 % SS has been recorded in Very High category of Potassium and other villages has recorded more
than 40 % SS in this category. An average 60.29 percent SS has found in Very High Potassium in study area.

/ Potassium (K): Village wise Soil; Samples % \

‘A4 444ddd¢
qi1i111ini
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Graph No. 6

SODIUM

85 % SS of village Late has Less Sodium followed by 26.69 % in village Sangvi.95% SS has High
range of Sodium. In Korhale village there are not a single SS in this category of Sodium in Baramati tahsil .
In village Korhale 100 % soils SS was found High Sodium followed by 95 % SS in Nimbut.

/ Soil Sodium: Village wise Soil Samples % \

W High

W Less

/

Graph No. 7

LIME

87 % SS of Late village was Less category of Lime .33.33 % SS found in Sangvi as a Medium
category of Lime. 83.33 % SS was found in High category of SS in Korhale village.
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CONCLUSION

1.Most of area (53.59 % Soil Sample) includes in Moderately Alkaline category and more than 26%soil
samples are in category of Alkaline pH which is not shows a good soil condition of soil in Nira Left Bank
canal irrigated area of Baramati district. Pune.

2.Maximum area of Nira Left Bank canal is Non Saline, but more than 11 % area is Saline and High Saline
that shows bad condition of soil nature.

3.0Organic Carbon of most of area is in good condition.

4.Most of area has not good condition of Nitrogen in soil.

5.Most of area has not enough Phosphorus in the soil.

6.Potassium of'this soil is in very good condition.

7.Sodium in study area is high in all villages.

RECOMMENDATION

1.Farmers of villages Late, Korhale, and Sangvi should reduce the Alkalinity of their farm soil.

2.Near about 15 percent, farmers of all villages must run the soil reclamation programme in their farm
where soil is Saline and High Saline soil.

3.Village Pandare, Bajrangwadi, Nimbut Malegaon Bk has Less and Moderately less Organic Carbon is
found so these farmer must use organic fertilizers and compost for their farm.

4.All farmer should grow the Nitrogen by organic manuring and with chemical fertilizers

5.All villages except Nimbut have to increase the phosphorus by using modern techniques.

6.Potassium condition must be maintained.

7.Sodium percentage of farm soil should bereduced.

8.Lime percentage of farm should be reduced by using minimum chemical fertilizers or by reclamation.
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