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Abstract: The progressive decrease of fresh water resources is leading towards the inevitable use of saline water for irrigation purpose. With using saline waters
forirrigation, there is need to undertake appropriate management practices to prevent the development of excessive soil salinization for crop production. Afield
experiment was carried out to investigate the effect of saline water irrigation and management practices on uptake of primary and secondary nutrients. At harvest,
the significantly highest total N, K, S and Mg uptake was recorded by C,-FYM, followed by C-FYM and C,/C,-FYM. Regarding P and Ca total uptake,
among water quality levels, the significantly highest uptake was recorded by C, water followed by C, water and alternate irrigation with C,/C, water. Among
management practices, significantly the highest total P and Ca uptake was recorded by FYM application, followed by green manure treatment. However, the

interaction effect was found to be non significant in case of P and Ca uptake.
Key words: Saline water, Water quality, Management practices, Nutrient uptake

Introduction

One of the major problems confronting irrigated agriculture
nowadays throughout the world is the decreasing availability of fresh
water. In many countries and regions, fresh water is relatively scarce,
but there are considerable resources of saline water, which could be
utilized for irrigation if proper crops, soil and water management
practices were established. That soluble Ca, Mg and Na increased
withincreasing salinity level of irrigation water, while soluble K decreased
with increasing salinity levels (Akhtar et al., 2003). But soluble Ca and
Na increased with decreasing irrigation frequency, while increasing
salinity levels and irrigation frequency decreased the hazardous effects.
The combined effects of salinity and sodicity were greater than salinity
alone. Ragab et al. (2008) concluded that the lowest N and P uptake
were found in sandy soil with salinity levels (8.86 dS m™*)and substantial
decrease of K: Na ratio of wheat was found with increasing water
salinity levels. The Na and Cl concentrations increased in salinized
plants where as nitrogen content, K Ca and Mg concentrations
decreased upon salinization (De Pascale et al., 2003). Uptake of N, P,
K, Ca, Mg, Zn, Mn, Cu and Fe were reduced by salinity and/or
sodicity of soil and irrigation water. The saline irrigation water has a
tremendous impact on the yield potential of crops. When the crop was
irrigated with saline water, the roots contained the highest Na content;
Ca and Mg were higher in the leaves, whereas K and Cl were highest
in the stalk. Application of organic manures like farmyard manure or
green manuring is one of the easiest methods to mitigate the adverse
effects of use of poor quality water especially for small farmers who do
not have resources to implement more costly corrective measures.
The applied inorganic and organic chemical ameliorants achieved
better nutrient uptake by plant, which may be ascribed to its role in
improving soil physical properties (Prasad et al., 2006). Keeping in
view the present study was conducted to evaluate uptake of primary
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(N, P and K) and secondary (S, Ca and Mg) nutrients of sorghum
under irrigation with different water qualities.
Material and Methods

The experiment was carried out at the Water Technology
Centre, 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
maximum temperature ranged from 24 to 34°C with an average of
29.7°C and the mean weekly minimum temperature 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 comprised based on different levels of water qualities
according to their electrical conductivity (dS m™'), M, irrigation with
C, (good) quality (0.4 dS m™) water, M, irrigation with C, (marginal)
quality (1.7 dS m’") water, M. irrigation with C, (poor) quality (3.5
dS m”") water and M, alternate irrigations with C, followed by C,.
The sub treatments comprised of - S control (no organic manure
and magnetic treatment), S,: Farmyard manure @ 10 t ha”, S
green manuring (Sunnhemp) in situand S,: magnetic treatment to
irrigation water. Magnetic treatment to irrigation water means the
irrigation water was passed through a device called magnetic pipe.
Magnetic field, when applied to normal water restructures the water
molecules 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 because the toxins cannot travel within the cluster, and easily
enters the passage ways in plant. The result provides maximum,
healthy hydration with less water (Magnetic Technologies, L. L. C.,
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Dubai). The FYM was applied fifteen before date of sowing of crop
and green manure was grown upto flowering and incorporated
twenty days before date of sowing of crop.Sorghum variety CSV-
216 R was sown on 26™ October adopting a spacing of 40 x 15 cm.
An amount of 360.5 mm water given through irrigation and effective
rainfall of 70.6 mm was received during crop growth period. Thus a
total 431.5 mm of water was used by the crop.

Plant samples were collected at 60 Days after sowing and
harvest was oven dried. The dried samples were powdered and
analyzed for total N, P, K, S, Ca and Mg contents by adopting the
standard procedures (Singh et al., 2005). Corresponding uptake at
60 DAS and harvest were estimated. The data of parameters studied
during the course of study were statistically analysed, applying the
technique of analysis of variance described by Gomez and Gomez
(1984). The uptake of N, P, K, S, Ca and Mg nutrients were calculated
using the following formula and expressed in kg ha™.

Results and Discussion

Uptake of primary nutrients:

Nitrogen uptake (kg ha™'): The data regarding nitrogen uptake
was given in Table 1. At 60 DAS, the effect of main treatments, sub
treatments found to be significant but their interactions were found to
be non significant. Among water quality levels, significantly the highest
nitrogen uptake was recorded by the treatment C, quality (22.12 kg
N ha') which was on par with irrigation with C, quality water (21.21
kg N ha"). The lowest nitrogen uptake was observed in irrigation
with C, quality (20.06 kg N ha''). Among management practices, the
highest nitrogen uptake was recorded by FYM @ 10tha™ (24.94 kg
N ha'") which was significantly higher over GM (22.99 kg N ha'"),
MT (19.66 kg N ha'") and control. The other treatments GM and MT
were also significantly higher over control (16.52 kg N ha").

At harvest, among water quality levels, significantly the
highest nitrogen uptake was recorded by the treatment C, quality
(73.98 kg N ha'") which was followed by irrigation with C, quality
water (69.97 kg N ha). The lowest nitrogen uptake was observed
inirrigation with C, quality (62.62 kg N ha"). Among management
practices, the highest nitrogen uptake was recorded by FYM @ 10
tha'(90.19 kg N ha"') which was significantly higher over GM
(75.09 kg N ha'), MT (60.28 kg N ha'") and control. The other
treatments GM and MT were also significantly higher over control
(47.02 kg N ha"). Among the interactions, the highest nitrogen
uptake was recorded by C,-FYM (96.81 kg N ha™') which was
significantly higher over other treatments and followed by C,-FYM
(91.56 kg N ha''). The lowest nitrogen uptake was recorded by C,-
control (43.80 kg N ha'"). The maximum nitrogen uptake was
recorded by C,-FYM may be due to higher nitrogen absorption
when good quality water was used. When poor quality water (C,)
was used, it might have affected metabolic processes such as protein
synthesis and resulted in lower uptake of N. The higher concentrations
of soluble salts through their high osmotic pressures affect the plant
growth by restricting the uptake of water by plant roots. High saline
water can also cause nutrient imbalances increasing salinity and
reduced the content of free amino acids in wheat as a result of
decreasing nitrate reducatase activity that plays an important role in
conversion of nitrate to ammonium (Ragab et al., 2008).

Uptake of nutrients in sorghum under different qualities of water

Phosphorus uptake (kg ha'): The data regarding phosphorus
uptake was given in Table 1. At 60 DAS among water quality levels,
significantly the highest phosphorus uptake was recorded by the
treatment C, quality (4.26 kg P ha'') which was on par with irrigation
with C, quality water (4.02 kg P ha"). The lowest phosphorus
uptake was observed in irrigation with C, quality (3.76 kg P ha™).
Among management practices, the highest phosphorus uptake was
recorded by FYM @ 10tha™ (5.11 kg P ha") which was significantly
higher over GM (4.48 kg P ha™"), MT (3.62 kg P ha™') and control.
The other treatments GM and MT were also significantly higher over
control (2.73 kg P ha). Among the interactions, the highest
phosphorus uptake was recorded by C,-FYM (5.33 kg P ha”)
which was on par with C,-FYM (5.08 kg P ha"). The lowest
phosphorus uptake was recorded by C,- control (2.47 kg P ha').
Atharvest, among water quality levels, significantly the highest
phosphorus uptake was recorded by the treatment C, quality (17.77
kg P ha™") which was followed by irrigation with C, quality water
(16.91 kg P ha'"). The lowest phosphorus uptake was observed in
irrigation with C, quality (15.27 kg P ha™"). Among management
practices, the highest phosphorus uptake was recorded by FYM @
10 tha™' (21.78 kg P ha') which was significantly higher over GM
(18.37 kg P ha'), MT (14.59 kg P ha) and control. The other
treatments GM and MT were also significantly higher over control
(11.15kg Pha'). The interaction effect was found to be non significant.
I[tranges from 10.29 to 23.22 kg P ha™'. When the poor quality water
(C,) was used, the excessive salts appear to restrict nutrients uptake.
Itis also possible that plants irrigated with saline water may utilize
energy for osmotic adjustment process at the expense of growth and
the mostimportant factor which is the high soil water potential, hence
the water flow from soil to plant is very much limited under saline
conditions (Ragab et al., 2008).
Potassium uptake (kg ha"'): The data regarding potassium uptake
was given in Table 2. At 60 DAS, among water quality levels,
significantly the highest potassium uptake was recorded by the
treatment C, quality (21.97 kg K ha'") which was on par with irrigation
with C, quality water (21.05 kg K ha™). The lowest potassium uptake
was observed in irrigation with C, quality (19.99 kg K ha'"). Among
management practices, the highest potassium uptake was recorded
by FYM@ 10 tha" (24.61 kg K ha') which was significantly higher
over GM (22.79 kg K ha™"), MT (19.65 kg K ha") and control. The
other treatments GM and MT were also significantly higher over
control (16.66 kg K ha"). Among the interactions, significantly the
highest potassium uptake was recorded by C,-FYM (25.52 kg K ha)
which was on par with C,/C, -FYM (24.59 kg K ha™"). The lowest
potassium uptake was recorded by C,- control (15.40 kg K ha™).
Atharvest, among water quality levels significantly the highest
phosphorus uptake was recorded by the treatment C, quality (76.35
kg K ha"") which was followed by irrigation with C, quality water
(74.13 kg Kha"). The lowest phosphorus uptake was observed in
irrigation with C, quality (68.85 kg K ha™"). Among management
practices, the highest phosphorus uptake was recorded by FYM @
10 tha™' (87.41 kg K ha') which was significantly higher over GM
(78.67 kg K ha'"), MT (67.40 kg K ha) and control. The other
treatments GM and MT were also significantly higher over control
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Uptake of nutrients in sorghum under different qualities of water

Table-1: Effect of saline water irrigation and management practices on uptake of nitrogen and phosphorus (kg ha™") at 60 DAS and at harvest of rabi Sorghum

Nitrogen uptake (kg ha'")

Nitrogen uptake (kg ha)

60 DAS Harvest
Treatments ~ Control FYM GM MT Mean Control FYM GM MT Mean
C, 17.68 25.81(46)* 2365(34) 21.32(21) 22120101  50.29 96.81(92) 80.73(60) 68.07(35) 73.97[18]
C, 17.01 2414 (42) 2291(35 20.77(22)  21.21[6] 48.22 91.57(89) 77.22(60) 62.86(30) 69.97[11]
C, 15.27 24.93(36) 2227(46) 17.78(16)  20.06 43.80 84.34(92) 69.33(58)  53.14(21) 62.65
C,/C, 16.13 24.88 (54) 2312(43) 18.76(16)  20.72[3] 45.75 88.07(92) 73.07(59)  57.05(24) 65.99[9]
Mean 16.52 24.94(51) 2299(39)  19.66(19) 47.01 90.20(91)  75.09(59)  60.28(28)
S.Em (1) C.D (P=0.05) S.Em (1) C.D (P=0.05)
W 0.36 1.25 0.56 1.94
M 017 0.58 0.35 1.22
W XM 0.40 NS 0.84 2.49
MXW 0.50 NS 0.91 2.89
Phosphorus uptake (kg ha")
60DAS Harvest
Treatments ~ Control FYM GM MT Mean Control FYM GM MT Mean
C, 3.01 5.33(77)* 469 (56) 4,02 (34) 42613  12.06 2322(92) 19.69(63) 16.11(33) 17.77[16]
C, 285 4.96 (74) 4.49 (58) 3.77(32) 4.02[7] 11.53 2205(91) 18.88(63) 15.20(31) 16.91[10]
C, 247 5.08(2.1) 4.26(73) 3.24(31) 3.76 10.29 20.62(100) 17.02(65)  13.17(27) 15.27
C,/C, 259 5.05(95) 4.48(73) 3.37(30) 3.87[3] 10.74 212497) 1790(66) 13.90(29) 15.94[4]
Mean 2.73 5.11(87) 448 (64) 3.60(32) 11.15 21.78(95) 18.37(64)  14.59(30)
S.Em (1) C.D (P=0.05) S.Em (1) C.D (P=0.05)
W 0.08 0.27 017 0.59
M 0.06 0.20 0.16 0.55
WXM 0.09 0.28 0.18 NS
MXW 0.1 0.36 0.23 NS

*Figures in parentheses ( ) indicate the percentage of increase over control, **Figures in parentheses [ ] indicate the percentage of increase over C, quality

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,; M: Management practices (Sub Treatments); M,: Control (No organic manure and magnetic

treatment); M,: FYM @ 10 tha*; M- GM: Green manuring in situ (Sunnhemp); M,

(57.21 kg Kha'). Among the interactions, the highest phosphorus
uptake was recorded by C-FYM (91.47 kg K ha™) which was
significantly higher over other treatments and followed by C,-FYM
(87.74 kg K ha'). The lowest phosphorus uptake was recorded by
C,- control (54.36 kg K ha™"). Probably the negative effect of saline
water on plants provoked osmotic potential by salts in the soil and the
root cells might not obtained required which might have restricted the
uptake of potassium (Cicek and Cakirlar, 2002).

Uptake of secondary nutrients:

Sulphur uptake (kg ha): The data pertaining to sulphur was
givenin Table 2. At 60 DAS, among water quality levels, significantly
the highest sulphur uptake was recorded by the treatment C, quality
(4.32 kg S ha'') which was followed by irrigation with C, quality
water (3.95 kg S ha'') and this was on par with C,/C, quality water
(3.72kg Sha). The lowest sulphur uptake was observed in irrigation
with C, quality (3.48 kg S ha™"). Among management practices, the
highest sulphur uptake was recorded by FYM @ 10 tha (5.71 kg
S ha') which was significantly higher over GM (4.38 kg S ha™), MT
(3.21kg S ha") and control. The other treatments GM and MT were
also significantly higher over control (2.16 kg S ha™"). The interaction
effect was found to be non significant and it ranges from 1.89 10 6.28

: MT: Magnetic treatment to irrigation water

kg S ha'. At harvest, among water quality levels, significantly the
highest total sulphur uptake was recorded by the treatment C, quality
(15.63 kg S ha'') which was followed by irrigation with C, quality
water (14.64 kg Sha"). The lowest total sulphur uptake was observed
inirrigation with C, quality (12.71 kg S ha™"). Among management
practices, the highest total sulphur uptake was recorded by FYM @
10 tha (20.43 kg S ha™) which was significantly higher over GM,
MT and control. The other treatments GM (15.75 kg S ha") and MT
(11.86 kg S ha™') were also significantly higher over control (8.52 kg
Sha'"). Among the interactions, the highest total sulphur uptake was
recorded by C,-FYM (22.47 kg S ha") which was significantly
higher over other treatments and followed by C.-FYM (20.87 kg S
ha). The lowest sulphur uptake was recorded by C,- control (7.76
kg Sha”). Itis possible that higher dry matter production in farm
yard manure applied treatments resulted in higher total uptake of
sulphurin the treatments which received farm yard manure.

Calcium uptake (kg ha): The data pertaining to calcium was
givenin Table 3. At60 DAS, among water quality levels, significantly
the highest calcium uptake was recorded by the treatment C,, quality
(14.77 kg Ca ha™") which was followed by irrigation with C, quality
water (13.79 kg Ca ha'') and this was on par with C,/C, quality
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Table-2: Effect of saline water irrigation and management practices on uptake of potassium and sulphur (kg ha') at 60 DAS and at harvest of rabi Sorghum

Potassium uptake (kg ha™)

Potassium uptake (kg ha')

60 DAS Harvest
Treatments ~ Control FYM GM MT Mean Control FYM GM MT Mean
C, 17.83 2552(43)  2329(31) 21.24(19)  21.97[10] 59.91 9147(52) 8210(37) 71.93(20) 76.35[11]
C, 17.09 23.77(39) 22.74(33) 2061(21) 21.05[5] 58.24 87.74(50)  80.19(37) 70.35(20) 74.13[8]
C, 1540 24.54(59) 22.08(43) 17.93(16)  19.99 54.36 84.23(54) 7471(37) 6210(14) 68.85
C,/C, 16.33 24.59(51) 23.04(41) 18.84(15)  20.70[4] 56.35 86.19(52) 77.66(37) 65.20(15) 71.35[4]
Mean 16.66 24.61(48) 22.79(37)  19.65(18) 57.22 8741(52) 78.67(37) 67.40(17)
S.Em (%) C.D (P=0.05) S.Em (%) C.D (P=0.05)
W 0.36 1.24 0.53 1.82
M 0.18 0.63 0.34 1.18
WXM 0.38 1.14 0.36 1.07
MXW 0.49 1.58 0.61 2.04
Sulphur uptake (kg ha"')
60 DAS Harvest
Treatments ~ Control FYM GM MT Mean Control FYM GM MT Mean
C, 249 6.28(152)*  4.77(91) 3.72(49) 4.32[24]* 941 2247(138) 17.29(83)  13.36(41) 15.63[23]
C, 223 5.64(152) 448(100)  3.45(54) 3.95[14] 8.73 20.87(139) 16.37(87)  12.60(44) 14.64[15]
C, 1.89 5.36(183) 397(110)  2.68(42) 348 7.76 18.65(140) 14.19(82) 10.25(32) 12.71
C,/C, 204 5.57(162) 429(110)  2.98(46) 3.72[7] 8.16 19.71(141) 15.15(85)  11.22(45) 13.56 6]
Mean 2.16 5.71(164) 438(102)  3.21(49) 852 2043(139) 15.75(85)  11.86(39)
S.Em (%) C.D. (P=0.05) S.Em (%) C.D. (P=0.05)
W 0.07 0.24 0.10 0.36
M 0.04 0.13 0.07 0.24
WXM 0.08 NS 0.09 0.28
MXW 0.10 NS 0.13 0.43

*Figures in parentheses () indicate the percentage of increase over control, **Figures in parentheses [ ] indicate the percentage of increase over C, quality
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,; M: Management practices (Sub Treatments); M,: Control (No organic manure and magnetic
treatment); M_: FYM @ 10 tha™; M,: GM: Green manuring in situ (Sunnhemp); M,: MT: Magnetic treatment to irrigation water

water (13.21 kg Ca ha™). The lowest calcium uptake was observed
in irrigation with C, quality (12.49 kg Ca ha'"). Among management
practices, the highest calcium uptake was recorded by FYM @ 10t
ha' (18.10 kg Ca ha") which was significantly higher over GM
(15.46 kg Ca ha"), MT (11.85 kg Ca ha™") and control. The other
treatments GM and MT were also significantly higher over control
(8.84 kg Caha™). The interaction effect was found to be non significant
and itranges from 7.66 to 19.32 kg Ca ha™.

At harvest, among water quality levels, significantly the
highest total calcium uptake was recorded by the treatment C,
quality (54.77 kg Ca ha™") which was followed by irrigation with C,
quality water (52.05 kg Ca ha'"). The lowest total calcium uptake
was observed in irrigation with C, quality (46.29 kg Ca ha™).
Among management practices, the highest total calcium uptake
was recorded by FYM @ 10 tha' (67.50 kg Ca ha™') which was
significantly higher over GM (56.59 kg Ca ha"), MT (44.08 kg Ca
ha'") and control. The other treatments GM and MT were also
significantly higher over control (33.86 kg Ca ha"). Among the
interactions, the highest total calcium uptake was recorded by C,-
FYM (72.51 kg Ca ha™') which was significantly higher over other
treatments and followed by C,-FYM (68.79 kg Ca ha™'). The lowest

total calcium uptake was recorded by C,- control (30.69 kg Ca
ha"). Higher concentrations of ions in poor quality water can hinder
the uptake of nutrients and break down in ion balance. Saline
water reduces the root growth, uptake as well as transpiration and
respiration which results in perished hormonal balance, altered
photosynthesis and cell growth.

Magnesium uptake (kg ha): The data pertaining to magnesium
was given in Table 3. At60 DAS, among water quality levels, significantly
the highest magnesium uptake was recorded by the treatment C,
quality (9.31 kg Mg ha'") which was followed by irrigation with C,
quality water (8.63 kg Mg ha'") and this was on par with C,/C, quality
water (8.22 kg Mg ha™"). The lowest magnesium uptake was observed
in irrigation with C, quality (7.71 kg Mg ha"). Among management
practices, the highest magnesium uptake was recorded by FYM @ 10
tha(11.84 kg Mg ha'*) which was significantly higher over GM (9.72
kg Mg ha), MT (7.25 kg Mg ha™') and control. The other treatments
GM and MT were also significantly higher over control (5.06 kg Mg
ha"). The interaction effect was found to be non significant and it
ranges from4.31 10 12.73 kg Mg ha"'. At harvest, among water quality
levels, significantly the highest magnesium uptake was recorded by
the treatment C, quality (37.14 kg Mg ha™") which was followed by
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Table-3: Effect of saline water irrigation and management practices on uptake of calcium and magnesium (kg ha') at 60 DAS and at harvest of rabi Sorghum
Calcium uptake (kg ha")

Calcium uptake (kg ha)
60 DAS Harvest
Treatments ~ Control FYM GM MT Mean Control FYM GM MT Mean
C, 9.83 19.32(97)* 16.39(67) 1353(38)  14.77[18]* 36.56 7251(98) 60.87(66) 49.12(34) 54.77[18]
C, 9.33 17.81(91) 15.46(66) 12.56(35)  13.79[10] 3519 68.79(95) 57.86(64) 46.35(31) 52.05[12]
C, 7.66 1745(127)  1454(90) 10.29(34) 1249 30.69 63.01(105) 52.36(70) 39.10(27) 46.29
C,C, 8.55 17.82(108)  1545(81)  11.03(29)  13.21[6] 32.99 65.70(99) 55.25(67) 41.75(26) 48.92[5]
Mean 8.84 18.10(104) 15.46(75) 11.85(34) 33.86 67.50(99) 56.59(67)  44.08(30)
S.Em (1) C.D (P=0.05) S.Em (1) C.D (P=0.05)
W 0.25 0.87 0.41 1.43
M 0.14 0.48 0.19 0.66
WXM 0.29 NS 0.35 1.03
MXW 0.36 NS 0.51 1.68
Magnesium uptake (kg ha"')
60DAS Harvest
Treatments ~ Control FYM GM MT Mean Control FYM GM MT Mean
C, 577 12.73(120)* 10.45(81)  8.28(43) 9.31[21]* 2390 5047 (111)  4149(73)  32.70(36) 37.14[19]
C, 5.36 11.65(117)  9.80(83) 7.72(44) 8.63[12] 22.73 47.63(109) 39.33(73)  31.01(36) 35.17[13]
C, 4.31 11.36(163)  8.97(108)  6.19(44) 7.1 19.67 4356(121) 34.98(77)  25.90(31) 31.03
C,C, 480 11.62(142)  9.66(101)  6.80(42) 8.22[7] 21.08 4544(121) 37.22(81)  28.07(39) 32.95[6]
Mean 5.06 11.84(133)  9.72(92) 7.25(41) 21.85 46.78(114) 38.25(75) 29.42(34)
S.Em (1) C.D (P=0.05) S.Em (1) C.D (P=0.05)
w 0.18 0.62 0.33 1.14
M 0.07 0.26 0.11 0.41
W XM 0.17 NS 0.24 0.7
MXW 0.23 NS 0.39 1.30

* Figures in parentheses ( ) indicate the percentage of increase over control; **Figures in parentheses [ ] indicate the percentage of increase over C, quality
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,; M: Management practices (Sub Treatments); M,: Control (No organic manure and magnetic

treatment); M,: FYM @ 10 tha™'; M,: GM: Green manuring in situ (Sunnhemp); M,: MT: Magnetic treatment to irrigation water

irrigation with C, quality water (35.17 kg Mg ha"). The lowest
magnesium uptake was observed in irrigation with C, quality (31.03
kg Mg ha''). Among management practices, the highest magnesium
uptake was recorded by FYM @ 10 t ha' (46.78 kg Mg ha™) which
was significantly higher over GM (38.25 kg Mg ha™'), MT (29.42 kg
Mg ha) and control. The other treatments GM and MT were also
significantly higher over control (21.85 kg Mg ha). Among the
interactions, the highest magnesium uptake was recorded by C-FYM
(50.47 kg Mg ha™") which was significantly higher over other treatments
and followed by C,-FYM (47.63 kg Mg ha"). The lowest magnesium
uptake was recorded by C,- control (19.67 kg Mg ha).
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