
381

J. Environ. Res. Develop.
Journal  of  Environmental  Research  And  Development Vol. 7 No. 1A, July-September  2012

*Author for correspondence

EFFECT  OF   DIFFERENT   FERTIGATION  AND  IRRIGATION
WATER   SALINITY   LEVELS   ON  THE   VARIOUS

SOIL    PROPERTIES   OF   NAVSARI, INDIA
Shinde D.G.,  Patel K.G., Solia B.M., Patil R.G., Lambade B.M. and  Kaswala A.R.*

Department of Soil Science and Agricultural Chemistry, N.M. College of Agriculture, Navsari
Agricultural University,  Navsari (INDIA)

Received April 02, 2011                                                       Accepted  August 01, 2011

ABSTRACT
An experiment was conducted during 2008-09 at the Department of Soil Science and Agricultural
Chemistry, NMCA, NAU, Navsari to study the “Effect of Different Fertigation and Irrigation Water
Salinity Levels on the Various Soil Properties of Navsari”. The experiment was laid out with Factorial
CRD design with three repetition including two levels of fertilizers (F0: No fertilizer and F1: 150-50-50
NPK kg/ha), four type of emitters with differential discharge rate (D1: 1.2, D2: 2, D3: 3 and D4: 4 lph),
four levels of EC (E1: 1.47, E2: 4, E3: 6 and E4: 8 dS/m).  The result revealed that the chemical properties
i.e. pH, EC and ESP were not significantly influenced due to fertilizer levels. Similarly, use of emitters
with different discharge rates did not significantly altered the chemical properties of the soil studied
in this experiment. However, the different levels of water salinity had significant effect on soil pH and
ESP at 0-15 and 15-30 cm depth and EC at all the depths. Higher value of pH was recorded with the use
of 8 EC water whereas, lower value was recorded in the treatment, use of 4EC water. The value of EC
was found in order of E1<E2<E3<E4. Only D x E interaction was found significant on soil EC of 0-15 and
15-30 cm depths. Significantly higher value of EC in 0-15 cm was with D2xE4 and in 15-30 cm it was
with D1xE4 and D2xE4. In upper depth it was at par with D1xE4 and in lower depth it was at par with
D3xE4, D4xE4, D3xE3 and D4xE3. Physical properties did not influenced significantly due to the different
treatments. The higher salinity level of water caused the soil pollution by depositing various salts,
ions and its precipitates which may lead soil to make less productive.
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INTRODUCTION
Land and water are the basic important natural
resources, which play an important role in
increasing the agricultural production and
economic development of any country. Their
efficient use is important for the survival of ever
increasing population. One of the greatest
opportunities for increasing agricultural production
is an efficient use of irrigation water. In this
context, drip irrigation is an important irrigation
management system, which plays a vital and
important role even in the water scarcity situation.
During the Fertigation use of 100% water soluble
fertilizer is recognized to safe guard for the drip
system in a long run which reduced the clogging1,2.

When saline water is used for irrigation it causes
salt deposition in the root zone and consequently
reduces crop yield3,4. Moreover to this it alters
the chemical and physical characteristics of the
soils.  Increase in irrigation water salinity
increased the EC but observed decrease in soil
pH5,6. The physical properties like wet aggregate
stability, amount of dispersible clay, saturated
hydraulic conductivity etc. of soils are closely
related with EC and SAR values of irrigation
water7-13.  In view of these present study was
laid down.

MATERIAL   AND   METHODS
The present experiment was conducted at
Department of Soil Science and Agricultural
Chemistry, N.M. College of Agriculture, Navsari
Agricultural University, Navsari, India during the
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year  2008-09. Soil of this area is Vertic
Ustochrepts at sub group level and it belongs to
Jalalpore soil series. It is deep and moderately
drained and containing predominantly
montmorillonitic clay. Analysis of initial soil sample
is presented in Table 1. For irrigation, four types
of water having different salinity were used in
this experiment. It was prepared by diluting the
sea water with BAW and resultants observed of
prepared irrigation water salinity (EC) were E1:
1.47 dS/m for Best available water (BAW), E2: 2
dS/m, E3: 6 dS/m and  E4: 8 dS/m. There were
two levels of fertilizers i.e. F0: No fertilizer and
F1: Fertilizer @ 150:50:50 NPK kg/ha applied in
the form of 19:19:19 water soluble fertilizer and
through urea. Emitters used for irrigation were
D1: 1.2, D2: 2, D3: 3 and D4: 4 lph. Thus, total 32
treatment combinations were rep eated in thr ice
with Factorial C omplete Randomized Design
(FCRD). The waters having different salinity
were prepared and stored in four plastic tank of
500 liters capacity each. The tanks were placed
on the terrace of N.M. College of Agriculture
(height 13 meters) for proving 1.25 kg/cm2

pressure. At starting of the experiment, all the
cock and end caps were closed and fill the water
tank with BAW. For application of irrigation water
of desired salinity level, the system was operated
to an alternate day till the emitter discharged four
liters of water i.e for emitters of
1.2, 2, 3 and 4 l/hr, the system was operated for 3
hr 20 min, 2 hr, 1 hr 20 min and 1 hr, respectively.
The fertilizer was applied in 10 equal splits at
weekly interval, starting from 15 days after
installation of drip system. This was regulated by
lateral cock fitted on each lateral. After 120 days
treatment wise representative soil samples from
wetting front of each lateral were collected from
0-15, 15-30 and 30-45 cm depths and dried in
shade. After drying, the samples were crushed in
the wooden mortar and pestle and sieved through
2 mm sieve. These soil samples were analyzed
for   chemica l   i . e .   p H,   E C   a nd Exchan-
geable Sodium Percentage (ESP) and physical
parameters i.e. water stable aggregate (WSA)
and Hydraulic Conductivity (HC) using standard
procedure.

Soil depth (cm)

                    
   Parameters

0-15 15-30 30-45

pH(1:2.5) 7.6 7.6 7.4

EC1:2.5 (dS/m) 0.64 0.59 0.54

Exchangeable sodium percentage 4.1 3.5 3.4

Water stable aggregate   1.0 mm (%) 58 - -

Hydraulic conductivity (cm/hr) 1.27 1.30 1.45

Table 1 :  Analysis of initial soil sample at different soil depths

RESULTS   AND   DISCUSSION
In order to study the impact of different levels of
fertilizer (F), water salinity (E) and discharge rates
(D) of the emitters on chemical properties viz.
soil reaction (pH), Electrical Conductivity (EC)
and Exchangeable Sodium Percentage (ESP) and
physical properties of soil  viz. water stable
aggregates (WSA) and Hydraulic Conductivity
(HC), treatment wise soil samples were collected

and analyzed for pertinent properties. The values
of different parameters available after chemical
and physical analysis were statistically analyzed
and the results are presented below.

Chemical properties
Result presented in Table 2 indicated that values
of soil pH, EC and ESP at all the depth were not
affected significantly due to the fertilizer levels
and discharge rate of emitter. However, the pH
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and ESP of soil at 0-15 cm and 15-30 cm depths
were affected significantly by water salinity only.
Soil pH and ESP of both the depths were
significantly higher when higher level of saline
water (E4- 8 dS/m) was used. While soil pH and
ESP at lower depth (30-45 cm) were not affected
significantly due to the salinity. Here, the water
used for irrigation purpose was having high SAR
value. This high SAR is responsible to saturate

the exchange complex of soil with Na ion which
leads to rise in pH and ESP. These results are
corroboration with results of those who has worked
earlier14,15. They reported that pH or ESP built
up in soil is directly related with the SAR of water
used for irrigation purpose. The higher salinity level
of water also caused the soil pollution by depositing
various salts, ions and its precipitates which lead
to soil deterioration. Similarly, increase in ESP with

Table 2 : Effect of different treatments on soil chemical properties at different soil depth

             Soil depth (cm)

   Treatments pH1:2.5                  EC (dS/m) ESP

0-15 15-30 30-45 0-15 15-30 30-45 0-15 15-30 30-45

Fertilizer level

F0 7.68 7.57 7.47 0.72 0.70 0.64 6.81 6.10 5.45

F1 7.69 7.62 7.51 0.70 0.67 0.64 6.42 6.29 5.45

SEm (±) 0.019 0.021 0.233 0.022 0.013 0.011 0.131 0.094 0.071

CD @ 5 % NS NS NS NS NS NS NS NS NS

Salinity level

E1 7.65 7.59 7.49 0.54 0.53 0.51 6.39 6.01 5.33

E2 7.64 7.54 7.45 0.64 0.63 0.59 6.19 6.04 5.43

E3 7.68 7.60 7.48 0.77 0.73 0.69 6.63 6.25 5.48

E4 7.77 7.65 7.53 0.90 0.85 0.77 7.25 6.49 5.57

SEm (±) 0.027 0.029 0.032 0.022 0.024 0.022 0.192 0.133 0.103

CD @ 5 % 0.08 0.09 NS 0.06 0.05 0.05 0.53 0.37 NS

Discharge rate

D1 7.69 7.56 7.45 0.73 0.69 0.64 6.59 5.99 5.34

D2 7.69 7.63 7.52 0.72 0.68 0.63 6.64 6.36 5.30

D3 7.70 7.60 7.51 0.71 0.69 0.65 6.60 6.12 5.52

D4 7.66 7.59 7.46 0.69 0.69 0.64 6.64 6.32 5.64

SEm (±) 0.027 0.029 0.032 0.022 0.024 0.022 0.192 0.133 0.103

CD @ 5 % NS NS NS NS NS NS NS NS NS

C.V. @ 5% 1.72 1.84 2.09 15.28 11.89 13.10 11.31 10.21 9.17

Significant - - - D x E D x E - - - D x E
Interaction
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increasing SAR of water or use of saline waters
for irrigation was also observed earlier16-21. In case
of soil salinity, it was affected significantly due to
the levels of irrigation water salinity. Soil salinity
was increased significantly with increase in
irrigation salinity of water (E1< E2< E3< E4) and
higher soil salinity values were observed with 8
dS/m of saline water.
Interaction effect of D x E was significant only
with soil EC at 0-15 and 15-30 cm soil depth
(Table 3). It indicated that application of higher
saline (EC4- 8 dS/m) water using lower discharge
rate of emitter  recorded significantly higher soil
salinity at 0-15 cm depth (D2 x E4) which was at
par with D1 x E4 treatment. Similar, trend was
also observed at 15-30 cm depth with respect to
soil salinity, but results were at par with D2 x E4,
D3 x E4, D4 x E4, D4 x E3 and with D3 x E3. This
could be due to more accumulation of salts at
surface due to lower discharge rate i.e. less
leaching rate in soil. It is evident from the data
that in each salinity levels, with increase in depth
the value of soil EC with different discharge rate

emitters was found to reduce. The results of work
done at various places in India also indicated that
soil salinity (ECe) increased progressively, relative
to control treatment, with increasing salinity levels
in the irrigation water for the surface and
subsurface of soils4,5,15.

Physical properties
Physical properties of soil (water stable aggregate
and Hydraulic conductivity) were not influenced
significantly due to different levels of fertilizers,
differential discharge rare of emitter and different
levels of irrigation water salinity (Table 4). Here,
water used for irrigation purpose having higher
EC and SAR and hence an increase in EC and
ESP of the soil was observed. Generally, increase
in soil EC, improves the WSA and HC. But here,
ESP of soil was also increased due to irrigation
water salinity which masked the effect of salinity
on WSA. Therefore, results were found non
significant. Similar non significant effect of water
salinity on WSA and HC was also observed in
India3,13,14,20-23.

Table 3 : Interaction effect of irrigation water salinity levels with soil EC (dS/m)
at different depths

                            Depth (cm)
Salinity levels                    0-15         15-30

D1 D2 D3 D4 D1 D2 D3 D4

E1 0.86 0.77 0.90 0.74 0.56 0.48 0.56 0.54

E2 1.13 1.01 0.92 0.78 0.69 0.64 0.61 0.59

E3 1.02 1.17 1.21 1.26 0.64 0.73 0.77 0.78

E4 1.42 1.44 1.24 1.33 0.87 0.87 0.82 0.85

SEm (±)                                      0.041         0.03

CD @ 5 %         0.13         0.10

C.V. @ 5%          15.28         11.89
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CONCLUSION
The results of present study indicated that
application of higher level of irrigation water
salinity through emitters at different discharge rates
increases the soil salinity in surface and sub-
surface soil. The higher salinity level of water may
cause soil pollution and harmful effect on soil by
depositing various salts, ions and its precipitates.
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