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Effect of irrigation frequency and salinity levels of
irrigation water on salt dynamics under drip irrigation in
cabbage (L. Brassca Oleracea var. Capitata)
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Abstract : Use of poor quality water for agriculture production requires appropriate management strategies such as leaching of
excessive salts, selection of salt tolerant crops, frequent application of water etc. Thusafield experiment was conducted at C.C.S.
Haryana Agricultural University, Hisar to study the salt dynamics in soil under drip irrigation system on cabbage crop and to
investigate the effect of frequency and salinity levels of irrigation water on cabbage. Two irrigation frequency: daily (F,) and
alternate day (F,) irrigation and five salinity levelsof irrigation water: canal water (S)), EC, 3(S),6(S)), 9(S,) and12(S)) dS/m
treatments were considered in the experiment. With movement away from the plant (radial or vertically), salt concentration
increased inthe rootzone. More electrical conductivity was observed at the wetting front of the rootzone. In daily irrigation under
salinewater of EC  12dS/m (F,S), the EC, values after 90 days of transpl antation wasincreased by 206.4, 222.1, 244.4 and 264.1%
on comparingwithinitial valuesin 0-15, 15-30, 30-45 and 45-60 cm layers, respectively. In dternate day irrigation under salinewater
of 12dSm(F,S), the EC, values after 90 days of transplantation wasincreased by 279.2, 262.7, 270.1 and 280.2% on comparing
withinitial valuesin 0-15, 15-30, 30-45 and 45-60 cm layers, respectively.
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INTRODUCTION water especially in arid and semi-arid regions.
Unfortunately, in the country, about 50% of underground
watersareeither marginal or poor in quality, whereas, in
Rajasthan, Haryana and Utter Pardesh is even upto 84,
63 and 63%, respectively (Phogat et al., 2010). Due to
unavailability of good quality water for irrigation, saline
water isan important source of supplemental irrigation

The availability of fresh water for agricultural use
is declining in many areas of the world due to the
increasing water needs from other sectors. Thus,
agriculture faces challenges of using low quality waste
water and saline water for crop production. Indian
agriculture continues to depend heavily on its ground
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inthese areas. Many studiesindicate that the part of the
brackish water resources traditionally classified as
unsuitablefor irrigation can be used successfully to grow
cropswithout long-term hazardous consequencesto crops
and soilsif proper management strategies are established.
These strategies include adopting advanced irrigation
technology, selecting appropriate salt-tolerant crops,
leaching salts bel ow the crop root zone etc. (Rhoades et
al., 1992; Shalhevet, 1994). The frequent water
application in drip irrigation results better moisture
condition in the crop root zone. Thus, drip irrigation is
widely regarded as asuitable systemfor applying saline
water to crops (Malash et al., 2008). So the present
experiment was designed the effect of irrigation
frequency and salinity levels of irrigation water on salt
dynamicsunder dripirrigation in cabbage

MATERIAL AND METHODS

Treatment details :

The experimental was laid out with two irrigation
frequency treatments: daily (F,) and aternate day (F,)
irrigation and five sdinity level sof irrigation water [canal
water EC,, = 0.5 (S), saline water EC,, = 3.0 (S),
saline water EC,, = 6.0 (S,), sdine water EC, = 9.0
(S, and salinewater EC, = 12.0(S,)]. Accordingly the
following abbreviation will beused to denotethe different
treatments as given in the Table A.

Layout of the experiment :

The experiment waslaid out in 2.0 x 2.0 m plot as
showninFig. A. The spacing between plant to plant and
lateral to lateral was kept 45 cm.

Irrigation scheduling :
Same amount of water was applied in all the

treatments as per the pan evaporation (IW/CPE ratio =
1). Indaily irrigation treatment, amount of water equal
to pan evaporation of the previous day was applied,
whereas, in alternate day irrigation treatment amount of
water equal to previous two days pan evaporation was

applied.

I D1 |
0.5 dS/m 3.0dS/m 6.0dS/m 9.0 dS/m 12.0 dS/m

U.fldl“ifln 3.0dS/m 6.0dS/m 90dS/m 12.0 fi!"-;r’ln
ALl

Fig. A: Layout of the experimental field plots

Soil salinity (EC) :

Thesoil samplesfrom each treatment were collected
at aradial distance of 7.5 and 22.5 cm from the plant
and at different depths (0-15, 15-30, 30-45 and 45-60
cm) in the soil profile at fifteen days intervals after
transplanting during the experiment with the help of tube
auger. Electrical conductivity wasdeterminedin 1:2 soils
and water suspension using soluble bridge conductivity
meter as per description in UDSA hand book no. 60
(1954).

Fromthe observed values of electrical conductivity

Table A : Treatment wise abbreviation used

Sr. No. Treatments Abbreviation
1 Daily irrigation with canal water (ECj,, = 0.5 dS/m) FS
2. Daily irrigation with EC;y, of 3.0 dS/m F1S,
3. Daily irrigation with EC;y, of 6.0 dS/m F1S;
4. Daily irrigation with ECiy, of 9.0 dS/m F1S,
5. Daily irrigation with EC;y, of 12.0 dS/m FiSs
6. Alternate day irrigation with canal water (ECiy, = 0.5 dS/m) RS
7. Alternate day irrigation with EC, of 3.0 dS/m F.S,
8. Alternate day irrigation with EC;,, of 6.0 dS/m F.S3
9. Alternate day irrigation with EC, of 9.0 dS/m F2Sy
10. Alternate day irrigation with ECyy, of 12.0 dSm RS
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(EC,) at different depths and dates, spatial and temporal
graphs were plotted for 30, 60 and 90 days after
transplanting. EC,_ patterns were characterized by the
radial distance and the depth from the plant (dripper) of
the EC_ front.

RESULTS AND DISCUSSION

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

EC, distribution under daily irrigation treatment :

Fig. 1to 5 show the EC_ distribution pattern under
daily irrigation with different salinewater treatment i.e.
FS, FS, FS, FS,and F S, after 30 days, 60 days
and 90 days of transpl anting. On comparing the contours
of these figures for 30 days after transplanting, it was
observed that the value of ECe in the rootzone is
increasing slightly with increasing levels of EC, .
Whereas, contours for 90 days after transplanting has
shown steep increase in EC_ of the rootzone with
increasing levelsof EC, .

In F. S, treatment, it was observed that the salinity
in the rootzone decreased with time. On comparing the
EC, valuesafter 90 days of transplantation withinitial in
different layers, adecrease of 39.4, 29.0 and 18.0% was
observedin 0-15, 15-30 and 30-45 cm layers, respectively
and no change in 45-60 cm layer. In F S, treatment, a

little change in the existing pattern of EC_was observed
in the rootzone with time. During cropping season, its
value was remained between 2.1 to 3.0 dS/min the top
layer (Fig. 2). On comparing the EC_ vaues after 90
days of transplantation with initial in different layers, a
increase of 13.7, 9.03, 12.20 and 13.5% was observed
in 0-15, 15-30, 30-45 and 45-60 cm layers, respectively.
In F,S; treatment, an increase in the EC_ was observed
in the rootzone with time. During cropping season, its
value was varied from 2.2 to 6.6 dS/m in the top layer.
On comparing the EC values after 90 days of
transplantation with initial in different layers, aincrease
of 115.3, 124.9, 144.7 and 190.5% was observed in O-
15, 15-30, 30-45 and 45-60 cm layers, respectively. In
F,S,treatment, asteepincreaseinthe EC_ wasobserved
in the rootzone with time. During cropping season, its
value was varied from 2.8 to 7.8 dS/m in the top layer.
On comparing the EC_ values after 90 days of
transplantation with initial in different layers, aincrease
of 171.2, 153.3, 170.0 and 197.2% was observed in O-
15, 15-30, 30-45 and 45-60 cm layers, respectively. In
F,S, treatment, an abrupt increase in the EC_ was
observed in the rootzone with time. During cropping
season, itsvalue was varied from 3.4t0 9.6 dSYmin the
top layer. On comparing the EC_ values after 90 days of
transplantation with initial in different layers, aincrease
of 206.4, 222.1, 244.4 and 264.1% was observed in 0-
15, 15-30, 30-45 and 45-60 cm layers, respectively.

Tablel: Average EC. (dS/m) in theroot zone at different radial distance from the plant after 30, 60 and 90 days of transplanting of the crop in

daily irrigation

Distance from plant

Distance from plant

Distance from plant

Treatments 7.5¢cm 22.5¢cm 75cm 225cm 7.5¢cm 22.5¢cm
30 days 60 days 90 days

FiS 1.83 2.06 164 1.96 157 1.78

FS 1.95 248 2.00 2.65 2.08 2.84

F1Ss 2.08 2.89 2.58 2.73 4.20 6.27

FiSy 253 4.19 421 5.95 4.68 7.12

FS 2.93 4.98 4.09 6.79 5.48 8.94

Table 2 : Average EC. (dS/m) in the rootzone at different radial distance from the plant after 30, 60 and 90 days of transplanting of the crop in

alternate day irrigation

Distance from plant

Distance from plant Distance from plant

Treatments 75cm 22.5cm 75¢cm 225cm 7.5¢cm 225cm
30 days 60 days 90 days

FS: 1.85 2.10 1.70 2.03 157 181

RS, 2.04 248 2.10 2.76 2.28 331

FS; 2.18 3.01 273 5.07 4.05 711

RS, 2.26 4.37 3.84 6.08 5.15 7.89

S 3.03 5.17 4.16 6.94 5.83 10.35
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Average EC, in the rootzone before the execution
of the experiment was 2.17 dS/m. After 30 days of
transplantation, at 7.5 cmdistancefromthe plant, average
EC intherootzone (0-60 cm) was 1.83, 1.95, 2.08, 2.53
and2.93dS/minFS,F S, F S, F S, andF S, wheress,
at 22.5 cmitsvalue was 2.06, 2.48, 2.89, 4.19 and 4.98
dS/m, respectively (Table 1). After 90 days of
transplantation, at 7.5 cmdistancefromthe plant, average
EC, intherootzone (0-60 cm) was 1.57, 2.08, 4.20, 4.68
and5.48dS/minF S, FS, FS, FS, axdF S, wheress,
at 22.5cmitsvaluewas 1.78, 2.84, 6.27, 7.12 and 8.94
dS/m, respectively.

EC, distribution under alternate day irrigation
treatment :
Fig. 6 to 10 show the EC, distribution pattern under

treatment

alternate day irrigation with different saline water
treament i.e. F,S, F.S,, F,S, F,S, and F,S,, after 30
days, 60 days and 90 daysof transpl ant| ng. On comparing
the contours of these figures for 30 days after
transplanting, it was observed that the values of EC_in
therootzoneisincreasing slightly with increasing levels
of EC, asindaily irrigation frequency. Similarly, contours
for 90 days after transplanting has shown steep increase
in EC, of therootzone with increasing levels of EC,,.
In F,S, treatment, it was observed that the salinity
in the rootzone decreased with time. On comparing the
EC, values after 90 days of transplantation withinitial in
different layers, adecreaseof 29.2,22.5, 19.4 and 15.8%
wasobserved in 0-15, 15-30, 30-45 and 45-60 cm layers,
respectively. In F,S, treatment, a little change in the
existing pattern of EC_ was observed in the rootzone
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with time. During cropping season, its value was
remained between 2.3to 3.7 dSYmin thetop layer (Fig.
7). On comparing the EC_ values after 90 days of
transplantation with initial in different layers, aincrease
of 37.1, 30.8, 23.6 and 20.2% was observed in 0-15, 15-
30, 30-45 and 45-60 cm layers, respectively. In F,S,
treatment, an increase in the EC_ was observed in the
rootzone with time. During cropping season, its value
wasvaried from 2. to 7.2 dS/min the top layer (Fig. 8).
On comparing the EC_ values after 90 days of
transplantation with initial in different layers, aincrease
of 148.5, 164.1, 163.7 and 152.2% was observed in O-
15, 15-30, 30-45 and 45-60 cm layers, respectively. In
F,S,treatment, asteep increaseinthe EC_ was observed
in the rootzone with time. During cropping season, its
value was varied from 2.8 to 9.0 dS/m in the top layer
(Fig. 9). On comparing the EC_ values after 90 days of
transplantation with initial in different layers, aincrease
of 198.4, 190.7, 208.9 and 205.8% was observed in O-
15, 15-30, 30-45 and 45-60 cm layers, respectively. In
F,S, treatment, an abrupt increase in the EC_ was
observed in the rootzone with time. During cropping
season, itsvaluewasvaried from 3.6 to 11.4dS/min the
top layer (Fig. 10). On comparing the EC_ values after
90 days of transplantation withinitial in different layers,
a increase of 279.2, 262.7, 270.1 and 280.2% was
observed in 0-15, 15-30, 30-45 and 45-60 cm layers,
respectively.

After 30 days of transplantation, at 7.5 cm distance
from the plant, average EC, in the rootzone (0-60 cm)
was 1.85, 2.04, 2.18, 2.26 and 3.03 dS/min canal water,
3.0,6.0,9.0and 12.0 dS/m, whereas, at 22.5 cmitsvalue
was 2.10, 2.48, 3.01, 4.37 and 5.17 dS/m, respectively
(Table 2). After 90 days of transplantation, at 7.5 cm
distance fromthe plant, average EC, in the rootzone (0-
60cm) was1.57, 2.28, 4.05, 5.15 and 5.83 dS/min canal
water, 3.0, 6.0, 9.0 and 12.0 dS/m, whereas, at 22.5 cm
its value was 1.81, 3.31, 7.11, 7.89 and 10.35 dS/m,
respectively. Similar work related to the present
investigation was also carried out by Badr and Taalab
(2007); Dehghanisaij et al. (2006); Mangal et al. (1990)
and Rajput and Patel (2006).

Conclusion :
Based on the results of the study the following
conclusionswere drawn

— The salt built up in the root zone as a result of
use of saline water was lesser near the point of water
application (near plants) and increased as the distance
from the plants increased thereby demonstrating the
ability of thedripirrigation to push saltstowardsthe outer
periphery of the wetted zone.

— Higher amount of salt built up in the root zone
under alternate day irrigation as compared to daily
irrigation suggested that increasing irrigation interval
under drip irrigation while keeping the same amount of
water application may cause salt built up inthe root zone
if the amount of water application isequal to crop water
requirement as was in the present study.
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