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ABSTRACT

The gradual decrease of fresh water resources is leading towards the inevitable use of saline water
for irrigation. Using saline waters for irrigation, there is needed to take management practices to
prevent the development of excessive soil salinisation for crop production. A field 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 Cs-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 Cs;
water and alternate irrigation with C5/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.
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INTRODUCTION
One of the major problems confronting irrigatediagture nowadays throughout the world is the
decreasing availability of fresh water. In many mimies and regions, fresh water is relatively seabut
there are considerable resources of saline watechveould be utilized for irrigation if proper g, soil
and water management practices were establigted.soluble Ca, Mg and Na increased with increasi
salinity level of irrigation water, while soluble Hecreased with increasing salinigvels. But soluble
Ca and Na increased with decreasing irrigationueegy, while increasing salinity levels and irrigat
frequency decreased the hazardous effects. Theigedleffects of salinity and sodicity were greater
than salinityalone. Ragalket al.* concluded that the lowest N and P uptake weredanisandy soil with
salinity levels 8.86 dSm™) and substantial decrease of K: Na ratio of wheat feand with increasing
water salinity levels. The Na and Cl concentratiomseased in salinized plants where as nitrogen
content, K Ca and Mg concentrations decreased salimizatiorf. Uptakeof N, P, K, Ca, Mg, Zn, Mn,
Cu and Fe were reduced by salinity and/or soddafitsoil and irrigation wateiThe saline irrigation water
has a tremendous impact on the yield potentiakr@bs When the crop was irrigated with saline water
the roots contained the highest Na content; CaMupavere higher in the leaves, whereas K and Cl were
highest in the stalk.
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Application of organic manures like farmyard manareggreen manuring is one of the easiest methods to
mitigate the adverse effects of use of poor qualiiter especially for small farmers who do not have
resources to implement more costly corrective megsurhe applied inorganic and organic chemical
ameliorants achieved better nutrient uptake bytplahich may be ascribed to its role in improvirggl s
physical properti€s. Keeping in view the present study was conduatesvaluate uptake of primary (N,
P and K) and secondary (S, Ca and Mg) nutrientsooffhum under irrigation with different water
qualities.
MATERIAL AND METHODS

The experiment was carried out at the Water TedyyCentre, College Farm, College of Agriculture,
Rajendranagar, Hyderabad, India during wintabij season, 2012-2013. During the crop growth period
(26-10-2012 to 26-02-2013) the mean weekly maximiamperature ranged from 24 to 34 °C with an
average of 29.7 °C and the mean weekly minimum ¢eatpre ranged from 11 to 2@ with an average
of 15.7 °C. The soil of experimental site was satidy loam in texture, medium alkaline in react{pHi:
8.24) and non-saline (EC: 0.22 dS)mvith SAR value of 0.82. The experiment was laid io strip plot
design with four main treatments, four sub treatmesnd three replications. The following main
treatments comprised based on different levelsat&mgualities according to their electrical cortilty
(dS m'), My: irrigation with G (good) quality (0.4 dS i) water, M: irrigation with G (marginal)
quality (1.7 dS i) water, M irrigation with C (poor) quality (3.5 dS ) water and M alternate
irrigations with Gfollowed by G. The sub treatments comprised of-@ntrol (no organic manure and
magnetic treatment),,SFarmyard manure @ 10 t'haS;: green manuring (Sunnhemip) situ and S:
magnetic treatment to irrigation water. Magneteatment to irrigation water means the irrigatiortera
was passed through a device called magnetic pipggnitic field, when applied to normal water
restructuresthe water molecules into very small water moleculasters, each made up of six
symmetrically organized molecules. This minisculester is recognized by the cell as "bio-friendiiye
to its hexagonal structure and because the toxansat travel within the cluster, and easily entbes
passage ways in plant. The result provides maximuealthy hydration with less water (Magnetic
Technologies, L. L. C., Dubai). The FYM was applfdteen before date of sowing of crop and green
manure was grown upto flowering and incorporateehty days before date of sowing of crop.Sorghum
variety CSV-216 R was sown on"6ctober adopting a spacing of 40 x 15 cm. An arhofi860.5 mm
water given through irrigation and effective ralhfd# 70.6 mm was received during crop growth pério
Thus a total 431.5 mm of water was used by the.crop

Plant samples were collected at 60 Days after gpwimd harvest was oven dried. The dried
samples were powdered and analyzed for total i, 5, Ca and Mg contents by adopting the standard
procedures Corresponding uptake at 60 DAS and harvest watimated. The data of parameters studied
during the course of study were statistically asatly applying the technique of analysis of variance
described by Gomez and Gorfiethe uptake of N, P, K, S, Ca and Mg nutrientsenealculated using
the following formula and expressed in kg'ha

Nutrient content (%) X dry matter production (kg ha™)

Uptake of nutrient (kg ha™) = 00

RESULTS AND DISCUSSION
Uptake of primary nutrients
Nitrogen uptake (kg ha")
The data regarding nitrogen uptake was given irleTabAt 60 DAS, the effect of main treatments, sub
treatments found to be significant but their intdians were found to be non significant. Among wate
quality levels, significantly the highest nitrogaptake was recorded by the treatmeptgGality (22.12
kg N ha') which was on par with irrigation withsQuality water (21.21 kg N H& The lowest nitrogen
uptake was observed in irrigation with Guality (20.06 kg N h4.Among management practices, the
highest nitrogen uptake was recorded by FYM @ b@'t(24.94 kg N ha) which was significantly
higher over GM (22.99 kg N Hj MT (19.66 kg N hd) and control. The other treatments GM and MT
were also significantly higher over control (16K&2N ha’).
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At harvest, among water quality levels, signifitarthe highest nitrogen uptake was recorded by the
treatment Gquality (73.98 kg N ha which was followed by irrigation with juality water (69.97 kg N
ha'). The lowest nitrogen uptake was observed indtitm with G quality (62.62 kg N hd. Among
management practices, the highest nitrogen uptaleeracorded by FYM @ 10 t 1£90.19 kg N ha)
which was significantly higher over GM (75.09 kghd'), MT (60.28 kg N hd) and control. The other
treatments GM and MT were also significantly higleer control (47.02 kg N Hy Among the
interactions, the highest nitrogen uptake was dEmrby G-FYM (96.81 kg N h#) which was
significantly higher over other treatments and datd by G-FYM (91.56 kg N ha&). The lowest
nitrogen uptake was recorded by- @ontrol (43.80 kg N hY. The maximum nitrogen uptake was
recorded by €FYM may be due to higher nitrogen absorption whead quality water was used. When
poor quality water (¢} was used, it might have affected metabolic preegsuch as protein synthesis and
resulted in lower uptake of N. The higher conceditirs of soluble salts through their high osmotic
pressures affect the plant growth by restrictirgy Wptake of water by plant roots. High saline watear
also cause nutrient imbalances increasing salmitl/reduced the content of free amino acids in iwaga

a result of decreasing nitrate reducatase actikiy plays an important role in conversion of rérto
ammonium® Nutrients uptake by plants is decreased undesstconditions due to impaired active
transport and membrane permeability, resultingeaduced root absorbing power. This process may
inhibit water and nutrient uptake, consequentlysgagyadverse effects on crop growth and yield
Phosphorus uptake (kg h&)

The data regarding phosphorus uptake was givenalieTl. At 60 DAS among water quality levels,
significantly the highest phosphorus uptake wasnaded by the treatment,Quality (4.26 kg P 19
which was on par with irrigation with Quality water (4.02 kg P Ha The lowest phosphorus uptake
was observed in irrigation with,Quality (3.76 kg P H§. Among management practices, the highest
phosphorus uptake was recorded by FYM @ 10't(Bal1 kg P hd) which was significantly higher over
GM (4.48 kg P hd), MT (3.62 kg P hd) and control. The other treatments GM and MT wals®
significantly higher over control (2.73 kg P'haAmong the interactions, the highest phosphopiake
was recorded by £FYM (5.33 kg P ha) which was on par with £FYM (5.08 kg P hd). The lowest
phosphorus uptake was recorded hy@ntrol (2.47 kg P h8.

At harvest, among water quality levels, signifidanhe highest phosphorus uptake was recorded
by the treatment Cquality (17.77 kg P K8 which was followed by irrigation with £quality water
(16.91 kg P hd). The lowest phosphorus uptake was observedigafion with G quality (15.27 kg P
ha'). Among management practices, the highest phosphaptake was recorded by FYM @ 10 t'ha
(21.78 kg P hd which was significantly higher over GM (18.37 Rgha'), MT (14.59 kg P hd and
control. The other treatments GM and MT were algaificantly higher over control (11.15 kg P ha
The interaction effect was found to be non sigaific It ranges from 10.29 to 23.22 kg P-ha/hen the
poor quality water (¢) was used, the excessive salts appear to restiidents uptake. It is also possible
that plants irrigated with saline water may utilezgergy for osmotic adjustment process at the esgeh
growth and the most important factor which is tightsoil water potential, hence the water flow from
soil to plant is very much limited under saline ditions The ionic strength effects that reduce the
activity of phosphate, sorption processes thatrobphosphate concentrations in soil solution amd |
solubility of Ca—P minerals are the usual explamatifor salinity—induced reduction in P availapflit
Potassium uptake (kg hd)

The data regarding potassium uptake was given bieT2 At 60 DAS, among water quality levels,
significantly the highest potassium uptake was méeo by the treatment,Quality (21.97 kg K hd)
which was on par with irrigation with (Qjuality water (21.05 kg K 3. The lowest potassium uptake
was observed in irrigation with,Quality (19.99 kg K hd). Among management practices, the highest
potassium uptake was recorded by FYM @ 107t ¢2%.61 kg K h&) which was significantly higher
over GM (22.79 kg K H§, MT (19.65 kg K ha) and control. The other treatments GM and MT were
also significantly higher over control (16.66 kghig'). Among the interactions, significantly the highes
potassium uptake was recorded hyRYM (25.52 kg K h&) which was on par with £C, -FYM (24.59

kg K ha'). The lowest potassium uptake was recorded py@htrol (15.40 kg K H3).
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At harvest, among water quality levels significarttie highest phosphorus uptake was recorded by the
treatment Gquality (76.35 kg K hd) which was followed by irrigation with uality water (74.13 kg K
ha'). The lowest phosphorus uptake was observedigation with G quality (68.85 kg K h&). Among
management practices, the highest phosphorus uptakeecorded by FYM @ 10 t h#87.41 kg K ha

1) which was significantly higher over GM (78.67 Kcha™), MT (67.40 kg K hd) and control. The other
treatments GM and MT were also significantly higleer control (57.21 kg K Ha. Among the
interactions, the highest phosphorus uptake wasrded by G-FYM (91.47 kg K h&) which was
significantly higher over other treatments and datd by G-FYM (87.74 kg K h#). The lowest
phosphorus uptake was recorded hy @ntrol (54.36 kg K Hj. Probably the negative effect of saline
water on plants provoked osmotic potential by saltshe soil and the root cells might not obtained
required which might have restricted the uptakepofassium High sodium concentration in the
rhizosphere may disrupt the integrity and seleistiof root membranes. As a result, imbalance in the
availability of different ions may occur, affectingineral uptake by roots. In addition, high soil Na
content may interfere with K uptake by the r8ots

Uptake of secondary nutrients

Sulphur uptake (kg ha?)

The data pertaining to sulphur was given in Tablat®B0 DAS, among water quality levels, signifitdgn
the highest sulphur uptake was recorded by thénteret G quality (4.32 kg S hY which was followed
by irrigation with G quality water (3.95 kg S Haand this was on par withs{C, quality water (3.72 kg

S ha). The lowest sulphur uptake was observed in itiggawith C, quality (3.48 kg S Hg. Among
management practices, the highest sulphur uptalsere@rded by FYM @ 10 t ha5.71 kg S hd)
which was significantly higher over GM (4.38 kg &) MT (3.21 kg S hd) and control. The other
treatments GM and MT were also significantly higheer control (2.16 kg S Hx The interaction effect
was found to be non significant and it ranges fio89 to 6.28 kg S Ha

At harvest, among water quality levels, signifitanthe highest total sulphur uptake was
recorded by the treatment Guality (15.63 kg S h8 which was followed by irrigation with {quality
water (14.64 kg S Fa. The lowest total sulphur uptake was observetigation with G, quality (12.71
kg S hd). Among management practices, the highest totphsu uptake was recorded by FYM @ 10 t
ha' (20.43 kg S hd) which was significantly higher over GM, MT andntml. The other treatments GM
(15.75 kg S hd) and MT (11.86 kg S R were also significantly higher over control (8168 S hd).
Among the interactions, the highest total sulphptake was recorded by,EYM (22.47 kg S hd)
which was significantly higher over other treatnseand followed by GFYM (20.87 kg S hd). The
lowest sulphur uptake was recorded hy éntrol (7.76 kg S K. It is possible that higher dry matter
production in farm yard manure applied treatmeetsulted in higher total uptake of sulphur in the
treatments which received farm yard manure.

Calcium uptake (kg ha)

The data pertaining to calcium was given in TableAB 60 DAS, among water quality levels,
significantly the highest calcium uptake was reedrdy the treatment Qjuality (14.77 kg Ca ha
which was followed by irrigation with {quality water (13.79 kg Ca fpand this was on par witha(C,
quality water (13.21 kg Ca Hp The lowest calcium uptake was observed in itiigawith G, quality
(12.49 kg Ca Hj. Among management practices, the highest calciptake was recorded by FYM @
10 t ha' (18.10 kg Ca h§ which was significantly higher over GM (15.46 g ha), MT (11.85 kg Ca
ha') and control. The other treatments GM and MT wads® significantly higher over control (8.84 kg
Ca hd&). The interaction effect was found to be non digant and it ranges from 7.66 to 19.32 kg Ca
ha.

At harvest, among water quality levels, signifitanthe highest total calcium uptake was
recorded by the treatment Guality (54.77 kg Ca R8 which was followed by irrigation with {quality
water (52.05 kg Ca H The lowest total calcium uptake was observedtrigation with C, quality
(46.29 kg Ca h§. Among management practices, the highest totalwalciptake was recorded by FYM
@ 10t hd (67.50 kg Ca H which was significantly higher over GM (56.59 g hd'), MT (44.08 kg
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Ca ha) and control. The other treatments GM and MT vadse significantly higher over control (33.86
kg Ca hd). Among the interactions, the highest total calciystake was recorded by, EYM (72.51 kg
Ca ha') which was significantly higher over other treatitseand followed by EFYM (68.79 kg Ca ha
1. The lowest total calcium uptake was recorde@pycontrol (30.69 kg Ca Ha. Higher concentrations
of ions in poor quality water can hinder the uptakenutrients and break down in ion balance. Saline
water reduces the root growth, uptake as well @sspiration and respiration which results in perish
hormonal balance, altered photosynthesis and @hth. The main response of the plant to salsstie

a change in Cahomeostasis and attributed that the salt tolerafggants is their ability to avoid Na
toxicity and to maintain CGaconcentration. Ca contents in leaf decreased with increased salirgtiels
(Patelet al., 2010).

Magnesium uptake (kg ha’)

The data pertaining to magnesium was given in Tablét 60 DAS, among water quality levels,
significantly the highest magnesium uptake was nd=mb by the treatment,@uality (9.31 kg Mg hd)
which was followed by irrigation with {uality water (8.63 kg Mg Ha and this was on par withs(C,
quality water (8.22 kg Mg ha. The lowest magnesium uptake was observed gation with G quality
(7.71 kg Mg h&). Among management practices, the highest magmesjiake was recorded by FYM
@ 10t hd (11.84 kg Mg ha) which was significantly higher over GM (9.72 kgghMa®), MT (7.25 kg
Mg ha') and control. The other treatments GM and MT wase significantly higher over control (5.06
kg Mg ha'). The interaction effect was found to be non digant and it ranges from 4.31 to 12.73 kg
Mg ha'.

At harvest, among water quality levels, signifidanhe highest magnesium uptake was recorded
by the treatment Cquality (37.14 kg Mg hd which was followed by irrigation with £quality water
(35.17 kg Mg ha). The lowest magnesium uptake was observed igaiion with G quality (31.03 kg
Mg ha'). Among management practices, the highest magnesitmkeiwas recorded by FYM @ 10 f ha
! (46.78 kg Mg h&) which was significantly higher over GM (38.25 Iy ha'), MT (29.42 kg Mg ha)
and control. The other treatments GM and MT wese aignificantly higher over control (21.85 kg Mg
ha'). Among the interactions, the highest magnesium @pteds recorded by,YM (50.47 kg Mg ha
1) which was significantly higher over other treatitseand followed by EGFYM (47.63 kg Mg hd). The
lowest magnesium uptake was recorded hy @ntrol (19.67 kg Mg H9. Salt stress effects to a
decreased Mg ion absorption and thus detrimenfattsfon photosynthetic capacity (Bakiual., 2015).

Table 1: Effect of saline water irrigation and mangement practices on uptake of nitrogen and phosphas
(kg ha™) at 60 DAS and at harvest ofabi Sorghum

Nitrogen uptake (kg ha?)

60DAS Harvest
Treatments Control FYM GM MT Mean Control FYM GM MT Mean
2581 2365 21.32 2212 96.81 80.73 68.07 73.97
C 17.68 ey @4y (1) pop 202 (92 (60) (35 [18]
2414 2291 2077 21.21 91.57 77.22 62.86 69.97
C 17.01 48.22
3 (42) (35 (22 [6] (89) (60) (30) [11]
2493 22.27 17.78 84.34 69.33 53.14
C, 15.27 (36)  (46)  (16) 20.06  43.80 92) (58) (21) 62.65
24.88 23.12 18.76 20.72 88.07 73.07 57.05 65.99
/C 16.13 45.75
Co/Cs (54) (43 (16)  [3] 92 (59 (24 5]
2494 2299 19.66 90.20 75.09 60.28
Mean 16.52 (51) (39) (19) 47.01 (91) (59) (28)
S.Em () C.D (P=0.05) S.Em () C.D (P=0.05)
W 0.36 1.25 0.56 1.94
M 0.17 0.58 0.35 1.22
W X M 0.40 NS 0.84 2.49
M X W 0.50 NS 0.91 2.89
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Phosphorus uptake (kg hd)

60DAS Harvest
Treatments  Control FYM GM MT Mean Control FYM GM MT Mean
533 469 4.02 4.26 23.22 19.69 16.11  17.77
C 301 77 ) @4 3+ 2% @2 (63 (33  [16]
496 449 3.77 4.02 22.05 18.88 15.20 16.91
© 285 a8 @ m M e) 63 @ [0
508 426 3.24 20.62 17.02 13.17
C, 2.47 21)  (73) (31) 3.76 10.29 (100) (65) 27) 15.27
505 448 3.37 3.87 21.24 17.90 13.90 15.94
GG 2 e @ @) [z M e ) o) [
5.11 448 3.60 21.78 18.37 14.59
Mean 2.73 87) (64) (32) 11.15 (95) (64) (30)
S.Em (3) C.D (P=0.05) S.Em (3) C.D (P=0.05)
W 0.08 0.27 0.17 0.59
M 0.06 0.20 0.16 0.55
W X M 0.09 0.28 0.18 NS
M X W 0.11 0.36 0.23 NS
* Figures in parentheses () indicate the percentagof increase over control
**Eigures in parentheses [ ] indicate the percentag of increase over ¢quality
W: Water quality (Main Treatments): M: Management practices (Sub Treatments):
C.: Irrigation with G quality (good) water M Control (No organic manure and magnetic treatinent
Cs: Irrigation with G quality (marginal) water MFYM @ 10t hd
C,: Irrigation with G quality (poor) water M GM: Green manuringn situ (Sunnhemp)

Cs/Cy: Alternate irrigations with ¢followed by G My, MT: Magnetic treatment to irrigation water

Table 2: Effect of saline water irrigation and management practices on uptake of potassium and sulphykg
ha™) at 60 DAS and at harvest ofabi Sorghum

Potassium uptake (kg hd)

60DAS Harvest
Treatments  Control FYM GM MT Mean Control FYM GM MT Mean
2552 2329 21.24 21.97 91.47 82.10 71.93 76.35
C 1783 g3y @1 (19 po 0% (52 37) 20)  [11]
23.77 22.74 20.61 21.05 87.74 80.19 70.35 74.13
C 17.09 58.24
3 (39) (33) (21 [5] (50) (37) (20) [8]
2454 22.08 17.93 84.23 74.71 62.10
o 15.40 59 (43  (16) 19.99 54.36 54 37 (14) 68.85
2459 23.04 18.84 20.70 86.19 77.66 65.20 71.35
C 16.33 56.35
CJC (5) (4) (15  [4] 5  (37) (15  [4]
24.61 22.79 19.65 87.41 78.67 67.40
Mean 16.66 (48) (37) (18) 57.22 (52) (37) (17)
S.Em (2) 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
WX M 0.38 1.14 0.36 1.07
M X W 0.49 1.58 0.61 2.04

Sulphur uptake (kg ha?)

60DAS Harvest
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Treatments  Control FYM GM MT Mean Control FYM GM MT Mean
c 5 49 6.28 477 3.72 4.32 941 2247 17.29 13.36  15.63
2 ' (152)*  (91)  (49) [24]* ' (138) (83) (41)  [23]
c 293 564 448 3.45 3.95 g73 2087 16.37 12.60 14.64
3 ' (152) (100) (54) [14] ' (139) (87) (44) [15]
536 3.97 2.68 18.65 14.19 10.25
(o 1.89 (183) (110) (42) 3.48 7.76 (140) (82) (32) 12.71
557 429 298 3.72 19.71 15.15 11.22 13.56
CIC 204 162) (1100 (46) [7] 816 qa1)  (8p) 45)  [6]
571 438 3.21 20.43 15.75 11.86
Mean 216 164y (102) (49) 852 139  (8v) (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
W XM 0.08 NS 0.09 0.28
M X W 0.10 NS 0.13 0.43

* Figures in parentheses () indicate the percentagof increase over control

**Figures in parentheses [ ] indicate the percentag of increase over ¢quality

W: Water quality (Main Treatments): M: Management practices (Sub Treatments):

C,: Irrigation with G quality (good) water M Control (No organic manure and magnetic treatjnent
MFYM @ 10t hd

M GM: Green manuringn situ (Sunnhemp)

Cs: Irrigation with G quality (marginal) water
C,: Irrigation with G quality (poor) water

C5/C,: Alternate irrigations with ¢followed by G M4 MT: Magnetic treatment to irrigation water

Table 3: Effect of saline water irrigation and management practices on uptake of calcium and magnesiutkg
ha™) at 60 DAS and at harvest ofabi Sorghum

Calcium uptake (kg ha?)

60DAS Harvest
Treatments  Control FYM GM MT Mean Control FYM GM MT Mean
C 983 19.32 16.39 13,53 14.77 36.56 72.51 60.87 49.12 54.77
2 ' @7  (67) (38) [18]* ' (98) (66) (34)  [18§]
17.81 15.46 1256 13.79 68.79 57.86 46.35 52.05
Cs 933 “01) (66) (35) (o] > (95 (64) 31)  [12]
17.45 1454 10.29 63.01 52.36 39.10
o 7.66 127)  (90) (34) 1249 30.69 (105) (70) (27) 4629
17.82 1545 11.03 13.21 65.70 55.25 41.75 48.92
C 8.55 32.99
Ca/Cs (108) (81) (29) [6] (99) (67) (26) [5]
18.10 15.46 11.85 67.50 56.59 44.08
Mean 8.84 (104)  (75) (34) 33.86 (99) 67) (30)
S.Em (z) C.D (P=0.05) S.Em (z) C.D (P=0.05)
W 0.25 0.87 0.41 1.43
M 0.14 0.48 0.19 0.66
W XM 0.29 NS 0.35 1.03
M XW 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 10.45 8.28 9.31 50.47 41.49 3270 37.1¢
2 ' (120)* (81)  (43) [21]* 2390  (111) (73) (36)  [19]
C 536 11.65 9.80 7.72 8.63 47.63 39.33 31.01 35.17
3 : (117) (83) (44) [12] 22.73 (109) (73) (36) [13]
C 431 11.36 8.97 6.19 771 43.56 34.98 25.90
4 : (163) (108) (44) ) 19.67 (121) 77 (32) 31.03
C/C 4.80 11.62 9.66 6.80 8.22 45.44 37.22 28.07 32.95
4 ' (142) (101) (42) [7] 21.08  (121) (81) (39) [6]
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Mean cos 1184 972 7.25 46.78 3825  29.42
' (133) (92) (41) 21.85 (114) (75) (34)
S.EEm (¥) C.D (P=0.05) S.Em (¥) 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 0.71
M X W 0.23 NS 0.39 1.30

* Figures in parentheses () indicate the percentagof increase over control

**Figures in parentheses [ ] indicate the percentag of increase over ¢quality

W: Water quality (Main Treatments): M: Management practices (Sub Treatments):

C,: Irrigation with G quality (good) water M Control (No organic manure and magnetic treatjnent
Cs: Irrigation with G quality (marginal) water MFYM @ 10t hd

C4: Irrigation with G, quality (poor) water M GM: Green manuringn situ (Sunnhemp)

Cy/C4: Alternate irrigations with ¢followed by G My MT: Magnetic treatment to irrigation water

CONCLUSION
It was observed that, good quality wateg)(@ong with application of FYM @ 10 t havas found to be
better among the all treatments tested. Sorghum was found to tolerate the marginal quality)(C
water. Hence, in situations wherg @ater is available for irrigation, it can be reaqoanded to apply
FYM @ 10t hd, to get higher yields. In situations where botha@d G water is available, alternate
irrigation with G water and Gwater along with application of FYM @ 10 thaan be recommended.
When use of ¢class of irrigation water is the only availabletiop, application of FYM @ 10 t Haor
green manuring is essential to mitigate the adveffeet of poor quality water so as to obtain rlfai
good yields and for maintenance of soil health. Maig treatment effect on water quality improvement
did not show a consistent trend. However it wasnébtio be better than no management practices.
Furthermore investigations need to be done toitegterformance. Its effect in combination of diéfat
organic manures and their long term effect onmuaiperties also need to be tested.
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