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Abstract The gradual decrease of fresh water re-
sources leading towards inevitable use of saline wa-
ter in agriculture. This leads to degradation of crop
yields. So management of saline water under field
conditions was an immediate action to be taken up. A
field experiment was carried out to investigate the
effect of saline water irrigation and management
practices on yield and yield attributes of sorghum.
The highest length of ear head, weight of ear head
and number of grains ear head™' was also recorded by
C,-FYM followed by C.-FYM. The highest grain and
straw yield was recorded in C,-FYM followed by
C,-FYM. The results of present study indicated that
C, quality irrigation water along with application of
FYM @ 10 t ha! was the best among all treatments
tested. In situations where C, water is available for
irrigation, application of FYM @ 10 t ha' may be
recommended to get higher yields.

Keywords  Saline water, Management practices,
Yield attributes, Yield.

Introduction

One of the major problems confronting irrigated agri-
culture nowadays throughout the world is the de-
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creasing availability of fresh water. The scarcity of
fresh water restricts sustainable agricultural devel-
opment. At the same time, the quality of irrigation
water has also deteriorated. As a result, deficit irriga-
tion and saline water irrigation have been used more
prevalently in agriculture to overcome drought and
sustain crop yields. With the use of saline waters for
irrigation, there is need to undertake appropriate man-
agement practices to prevent the development of ex-
cessive soil salination for crop production. Francois
et al. [1] studied that each unit increase in salinity
above this reduced yield by 16% in sorghum. Feizi et
al. [2] studied the effects of irrigation water salinity
and irrigation management on safflower yield and re-
sults showed that with higher levels of water salinity
the yield components such as seed yield (26%),
1000-seed weight (52.3%), plant height (62.4%), num-
ber of capitula per plant (60.4%) and capitula weight
per plant (60.4%) were significantly decreased. Man-
agement practices for the control of salinity include
selection of crops or tolerant varieties that will pro-
duce satisfactory yields under the resulting condi-
tions of salinity, irrigation procedures that maintain a
relatively high soil-moisture regime and that periodi-
cally leach accumulated salts from the soil and use of
organic manures, green manures and amendments.
Application of organic manures like farm yard ma-
nure or green manuring is one of the easiest methods
to mitigate the adverse effects of use of poor quality
water. Kahlown and Azam [3] evaluated the effect of
saline drainage effluent on soil health and crop yield
with wheat-cotton rotation with green manure and
farm yard manure application in loamy soils of Paki-
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stan and found that with highest wheat (2.1 t ha™)
and cotton (1.4 t ha™') yield with farmyard manure
application. From a long term stand point, application
of organic manures to soil help in maintaining and
improving of soil structure and soil fertility. Under
the condition of mechanized farming, where availabil-
ity of FYM is getting limited, green manuring is gain-
ing importance.

Materials and Methods

The experiment was carried out at the Water Technol-
ogy Center College Farm, College of Agriculture,
Rajendranagar, Hyderabad, India during winter (rabi)
season, 2012-2013. During the crop growth period
(26-10-2012 to 26-02-2013) the mean weekly maxi-
mum temperature ranged from 24 to 34 °C with an
average of 29.7 °C and the mean weekly minimum tem-
perature ranged from 11 to 19 °C with an average of
15.7 °C. The soil of experimental site was sandy clay
loam in texture, medium alkaline in reaction (pH: 8.24)
and non-saline (EC: 0.22 dS m™) with SAR value of
0.82. The experiment was laid out in strip plot design
with four main treatments, four sub treatments and
three replications. The following main treatments com-
prised based on different levels of water qualities
according to their electrical conductivity (dSm™), M,
:irrigation with C, (good) quality (0.4 dS m™) water,
M, :irrigation with C, (marginal) quality (1.7 dSm™)
water, M, : irrigation with C, (poor) quality (3.5 dSm™)
water and M, : alternate irrigations with C, followed
by C,. The sub treatments comprised of —S, : control
(no organic manure and magnetic treatment), S, : Farm-
yard manure @ 10 t ha™', S, : green manuring
(Sunnhemp) in situ and S,: magnetic treatment to
irrigation water. Magnetic treatment to irrigation wa-
ter means the irrigation water was passed through a
device called magnetic pipe. Magnetic field, when
applied to normal water restructures the water mol-
ecules into very small water molecule clusters, each
made up of six symmetrically organized molecules.
This miniscule cluster is recognized by the cell as
“bio-friendly” due to its hexagonal structure and be-
cause the toxins cannot travel within the cluster, and
easily enters the passage ways in plant. The result
provides maximum, healthy hydration with less water
[4]. The FYM was applied fifteen before date of sow-
ing of crop and green manure was grown upto flower-

ing and incorporated twenty days before date of sow-
ing of crop. Sorghum variety CSV- 216 R was sown
on 26™ October adopting a spacing of 40 x 15 cm. A
total amount of 431.5 mm of water was used by the
crop. Ten plants from each plot were selected for re-
cording weight of ear heads, length of ear head, no
for grains per ear head and yield. The data of param-
eters studied during the course of study were statis-
tically analyzed, applying the technique of analysis
of variance described by Gomez and Gomez [5].

Results and Discussion
Yield and yield attributes

The data on yield attributes are given in Table 1. The
length of ear head was significantly influenced by
water quality, management practices and their inter-
actions. Among water quality levels, the highest
length of ear head was recorded by irrigation with C,
quality (21.67 cm) was significantly higher over other
water quality followed by C, quality (20.92 cm). The
C,/C,quality (20.33 cm) was on par with C, (19.92
cm). It was noticed that the irrigation with CZ, C3 and
CB/ C . resulted in 9, 5 and 2% increase in length of ear
head when compared to irrigation with C, quality.
Among management practices, the highest length of
ear head was recorded by application of FYM @ 10t
ha™' (22.92 cm) which was significantly higher over
GM, MT and control. The other treatments GM and
MT were also significantly higher over control (18
cm). Among the interactions, the highest length of
ear head was recorded by C,-FYM (24.33 cm) which
was significantly higher over other treatments. It was
followed by C.~-FYM and C, / C ~-FYM (22.67 cm).
The lowest length of ear head was recorded by C,—~
control (16.67 cm). Salinity affects the crop during
both vegetative and reproductive stages. Under no
management practices the shortest length of ear head
was noticed. With the increase in level of salinity in
irrigation water, the length of ear head had decreased
accordingly. The same trend was observed by Rad et
al. [6] in rice. The number of grains ear head™ was
significantly influenced by water quality, management
practices. The interactions were found to be non sig-
nificant. Among water quality levels, the highest num-
ber of grains ear head™' was recorded by irrigation
with C, quality (1547 grains ear head™) which was
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Table 1. Effect of saline water irrigation and management practices on length of ear head, no. of grains ear head” and weight

of ear head of rabi

Sorghum. * Figures in parentheses indicate the percentage of increase over control. **Figures in
parentheses indicate the percentage of increase over C, quality.

Length of ear head (cm)

No. of grains ear head™

Con- Con- Con- Con-
Treatments trol FYM GM MT trol FYM trol FYM trol Mean
C, 19.33 24.33 22 21.00 24.67 1185 1950 1673 1381 1547
(26)* (14) ) (65) (41) (17) [13]
C, 18.67 22.67 22 20.33 22.67 1135 1922 1454 1336 1462
21 (18) 9) (69) (28) (18) [7]
C, 16.67 22.00 21.33 19.67 19.67 1022 1746 1472 1218 1365
(32) (28) (18) (71) (44) (19)
cC,/C 17.33 22.67 21.33 20 21.00 1072 1828 1549 1262 1428
(€28 (23) (15) (71) (44) (18) [5]
Mean 18.00 22.92 21.67 20.25 22.00 1103 1862 1537 1299
27) (20) (13) (69) (39) (18)
SEm(%) CD (p = 0.05) SEm(+) SEm(z%)
W 0.15 0.52 21 74
M 0.16 0.55 14 49
W at same M 0.25 0.74 47 NS
M at same W 0.26 0.82 46 NS

W : Water quality (main treatments) :

C, : Irrigation with C, quality (good) water
C, : Irrigation with C, quality (marginal) water

C,  Irrigation with C, quality (poor) water

C,/ C,: Alternate irrigations with C, followed by C,

Table 1. Continued.

M : Management practices (sub treatments) :

: Control (No. organic manure and magnetic treatment)
: FYM @ 10 t ha

: GM: Green manuring in situ (Sunnhemp)

: MT Magnetic treatment to irrigation water

Weight of ear head (g ear head™)

Treatments Control FYM GM MT Mean
C, 49.33 (100) 24.67 49.33 (100) 24.67 37.17 [18]
C, 47.67 (110) 22.67 47.67 (110) 22.67 35.33 [12]
C, 43.67 (122) 19.67 43.67 (122) 19.67 31.50
C,/C, 45.33 (116) 21.00 45.33 (116) 21.10 33.50 [6]
Mean 45.50 (111) 22.00 46.50 (111) 22.00

SEm(%) CD (p = 0.05)
W 0.18 0.61
M 0.36 1.24
W at same M 0.40 NS
M at same W 0.38 NS

followed by C, quality (1462 grains ear head™). The
lowest number of grains ear head™ was observed in
C, (1365 grains ear head™). It was noticed that the
irrigation with C,, C, and C,/C, resulted in 13,7 and
5% increase in number of grains ear head™ when com-
pared to irrigation with C, quality. Among manage-

ment practices, the highest number of grains ear
head™' was recorded by FYM @ 10 t ha™' (1862 grains
ear head™) which was significantly higher over GM,
MT and control. The other treatments GM and MT
were also significantly higher over control (1103
grains ear head™). The interaction effect was found
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Table 2. Effect of saline water irrigation and management practices on stover, grain yield (t ha™') of rabi Sorghum. *Figures
in parentheses indicate the percentage of increase over control. **Figures in parentheses indicate the percentage of increase

over C, quality.

Yield (t ha™)

Stover Grain
Con- Con-
Treatments trol FYM GM MT Mean trol FYM GM MT Mean
C, 4.56 5.85 5.67 5.21 5.32 1.04 2.35 1.86 1.44 1.67
(28)* (24) (14) [61+* (126)  (79) (39) [24]
C, 4.51 5.75 5.57 5.20 5.26 0.97 2.19 1.77 1.33 1.56
(27) (23) (15) [5] (126)  (83) (38) [16]
C, 4.33 5.73 5.36 4.66 5.02 0.82 1.92 1.54 1.13 1.35
(32) (24) (8) (135)  (88) (38)
C,/C, 4.41 5.74 5.48 4.82 5.11 0.90 2.06 1.63 1.24 1.46
(30) (24) 9) [2] (130)  (82) (38) [8]
Mean 4.45 5.77 5.52 4.97 0.93 2.13 1.70 1.28
(30) (24) (12) (129) (83) (38)
SEm(+) CD (p = 0.05) SEm(+) CD (p = 0.05)
w 0.04 0.13 0.01 0.04
M 0.02 0.06 0.01 0.05
W at same M 0.03 0.10 0.02 0.06
M at same W 0.05 0.15 0.02 0.06
W : Water quality (main treatments) : M : Management practices (sub treatments) :
C, : Irrigation with C, quality (good) water M, : Control (No organic manure and magnetic treatment)
C, : Irrigation with C, quality (marginal) water M, : FYM @ 10 t ha!
C, : Irrigation with C, quality (poor) water M, : GM : Green manuring in sifu (Sunnhemp)
C, / C,: Alternate irrigations with C, followed by C, M, : MT : Magnetic treatment to irrigation water

to be non significant and it ranges from 1022 to 1922
grains ear head™. The number of grains ear head™
and the grain weight increased in fresh or good qual-
ity water, possibly because of less competition but
this could not fully compensate the yield loss caused
by ear head reduction in treatments irrigated poor
quality water. Yield of sorghum dropped sharply when
salt stress was strongest even though growth was
less affected [7]. The highest number of grains ear
head™' was found in FYM treatment due to low salt
concentration in the root zone of the crop especially
less saline environment near root. These findings were
similar to that of Khan et al. [8]. The weight of ear
head was significantly influenced by water quality,
management practices.Whereas the interactions ef-
fect was found to be non significant. Among water
quality levels significantly the highest weight of ear
head was recorded by irrigation with C, quality (37.17
g ear head™') which was followed by C, quality (35.33
g ear head™). The lowest weight of ear head was ob-

served in C, (31.50 gear head™). It was noticed that
the irrigation with C,, C3 and C3/ C, resultedin 18,12
and 6% increase in weight of ear head when com-
pared to irrigation with C4 quality. Among manage-
ment practices, the highest weight of ear head was
recorded by FYM @ 10 t ha™ (46.50 g ear head™)
which was significantly higher over GM, MT and
control. The other treatments GM and MT were also
significantly higher over control (22 g ear head™).
The interaction effect was found to be non signifi-
cant and it ranges from 19.67 to 49.33 g ear head™".
The highest weight of ear head C,-FYM was might
be due to more number of grains ear head™" and higher
test weight of the grains which in turn leads to the
higher weight of ear head.

Grain yield (tha™)

The data on grain yield are given in Table 2. The grain
yield was significantly influenced by water quality,



management practices and their interactions. Among
water quality levels, significantly the highest grain
yield was recorded by irrigation with C, quality (1.67
tha™) which was followed by irrigation with C, qual-
ity water (1.56 tha™"). The lowest grain yield was ob-
served in irrigation with C, quality (1.35 tha™). It was
noticed that the irrigation with Cz, C3 and C3 / C A
resulted in 24, 16 and 8% increase in grain yield when
compared to irrigation with C, quality. Among man-
agement practices, the highest grain yield was re-
corded by FYM @ 10 t ha™' (2.13 t ha') which was
significantly higher over GM, MT and control. The
other treatments GM and MT were also significantly
higher over control (0.93 t ha'). Among the interac-
tions, the highest grain yield was recorded by C,-
FYM (2.35 t ha') which was significantly higher
over other treatments and followed by C.-FYM (2.19
tha™'). The lowest grain yield recorded by C,—con-
trol (0.82 t ha™ ). Decrease in number of grains ear
head™' due to salinity might have resulted in the pro-
duction of lesser grain yield. Number of grains ear
head™' was most important attributing character,
which improves the grain yield by providing maxi-
mum number of ear heads m=. The cumulative effect
of all these growth and yield components was re-
flected on grain yield. The decrease in grain yield due
to salinity was also reported by Katerji et al. [9] in
maize and sunflower, Chawla et al. [10] in sunflower,
Ragabetal. [11] in wheat, Ghane et al. [12] in wheat
and Lacerda et al. [13] in cowpea and maize crops.
Grain yield can be increased by using different
amendments which control the root zone salinity.
Higher grain yield can be obtained by using FYM as
amanagement practice. Similar increase in grain yield
with application of FYM as a management practice to
reduce salinity on wheat was reported by Khan et al.
[8]. The yield of cyclic irrigation was better than C,
quality might be due to the stress exerted by saline
water was relieved for some time. The same results
were obtained by Phogat et al. [14] in wheat and pearl
millet.

Stover yield (tha™)

The data on stover yield are given in Table 2. Among
water quality levels, the highest stover yield was re-
corded by irrigation with C, quality (5.32 t ha™)
closely followed by irrigation with C, quality water
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(5.26 t ha™") and both were significantly higher over
alternate irrigation C,/ C, (5.11 tha") and C, quality
(5.02 tha™). It was noticed that the irrigation with C,,
C3 and C3 / C . resulted in 6, 5 and 2% increase in
stover yield when compared to irrigation with C, qual-
ity. Among management practices, the highest stover
yield was recorded by FYM @ 10t ha™' (5.77 tha™)
which was significantly higher over GM, MT and
control. The other treatments GM and MT were also
significantly higher over control (4.45 tha™'). Among
the interactions, the highest stover yield was re-
corded by C.-FYM (5.85 tha™') and differs signifi-
cantly over other treatments and on par with C.-FYM
(5.75 tha™"). The lowest stover yield was recorded by
C,—control (4.33 t ha™'). Application of FYM along
with good quality water, might have recorded higher
yields, because of better supply of nutrients to crop
under congenial environment leading to better root
activity and higher nutrient absorption. The stover
yield of crop reduced as the salinity of water in-
creased. Application of mulch material or manures
increased the straw yield when compared to control.
This was mainly might be due to decreased salinity in
the root zone which resulted in higher stover yields.
The lower stover yields noticed with poor quality
water could be due to reduced leaf area and existence
of high salt concentration near root zone in poor
quality irrigation. The similar results were obtained
by De Pascale et al. [15] in vegetables and Amer [16]
in corn.
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