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' Macronutrients contents ofwheat grain grown in coastal saline soil ofGopinathpur as influorced by apptication

of lime, gpsum, cowdung and straw irrigated with brackish waters (0.7 - 5.0 dSm{) have been studied. Con-

tents of Na, Mg N, P and S increased while those of K and Ca decreased significantly with the increase in

brackishness ofirrigation waters. Lime and glrpsum alone played role to decrease the content ofNa in grain.

However, their combinatiu,s with organic matters could not contribute much to modiff the content of K' Ca'

Mg N and S coutenh of grain
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Intmduction
Salt tolerant timit of wheat cultivars vary
widelyt and the differential uptake of ions has

been observed to be associated with soil sa-

linity. Shanna2 reported 0rat salt tolerance of
wheat is indicated by lowrr con@ntrations

of Na and Cl and higher concentration of K
in the plant. The content of K in rice straw

decreased with increasing Na content of soil

suggesting an antagonism between Na and

K content of ricer'4. Yadav and Girdlur' found

higher Mg content in wheat plant irrigated

with high Mg containing brackish water and

significantly depressed the uptake ofboth K
and Ca. Aich er a/.aobserved that the con-

leot of N.P,Mg. S and Na in wheat grain in-
crEased significantly whereas those ofK and

Ca s'ere found statistically unchange with
irrease in salinity of soils. Inrestigators

rqting in this field used gypsunl. lirnc and

a3nic Inatter and found their beneficial

iryd resrlting increased yield of rvlteat and

riri'- This might be due to the fact that addi-

&n of rhese soil amendrnents could stitnu-

trc the mineral nutrients status of grain of
sltlr pro&rcing higher yield. Thus. an ex-

FiM was designed to see rvlrctlrcr the

application of organic matters, rypsum and

lime could possibly supress the uptake of Na

and help to enhance the accurnulation ofothcr
macronutrients in grain of three cultivars of
wheat in a salt affected soil irrigated witlt
three grades of brackish water.

Materials and Methods
The field experiment was conducted at

Gopinathpur saline soil of Satkhira in Rabi

sea$)n using wheat as a test crop. The ex-

perirnental plot was divided into twoblocks.
Theblocks were apindivided into subblocks.

Each subblock was surrounded by I rn rvide

bufier zone. In sub block, the plots (3 m x
2m) were separated from each other bv 50

cm gap. A total ofeighty one treatments were

arranged according to 3a factoral strip split
plot design with two replications. Tlte treat-

ments used rvere as follorvs.
Brackish irrigation water @Citv); Lorv. tne-

diurn and high representing 0.7, 6.0 and I 2 0

dSm-t respectively.
()rganic matter (OM): OMo, CD ald Str rcp-

resenting (0 t lm-t), decornposed corvduttg ( I {)

t ha-r) and decontposcd strarv (10 t lta') rc-

spectively.
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Crypof (G): 0,0.5 t ha't and lime (L) = 0,
0.5 t har
Yheat caltivars: Akbar, Agrani and
Kanchan.

Cowdung and straw were added to the
soil three days prior to sowing. Gypsum,
lime, !K (80: 60 Kg ha-t ) and one third of
90 kg N ha-r were applied as basal doses at
the time of final land preparation. The re-
maining two third of N was top dressed
equally at crown root (20 days after sowing,
DAS) and panicle initiation stage (40 DAS)
of growth.

The land was prepared in the field con-
dition with spade and the big clops were
smashed with wooden hammer. This opera-
tion was repeated three tirnes. Seeds were
sown finally in lines of 25 cm apart from each

other at the rate of 150 kg ha-'. On the fol-
lowing day, water @Ciw 1.2 dSm't) was
sprinkled on the lines. Normal cultivation
practices (weeding, hand hoeing and spray-
ing) were followed allhrough till harvesting.
Irrigation was given as per schedule at 20,

40, 60 and 80 days after sowing with 5 cm
depth of water each tirne. Nutrient contents
(Na, K, Ca, Mg, P, N and S) of grain were
determined by standard method.

Results and Discussion
The macronutrient contents of wheat grains
of three cultivars grown in saline soil was
determined and the results thus obtained have

been presented in Tables l-7.
Results showed that Na content of wlteat

grain varied from 0.018-0.020% in low
brackish rvater control to 0.022-0.025%. in
high brackish water irrigation and the dif-
ferences were foundto be significant (Table

l). However, both rypsum and lime alone
declined the accumulation of Na in grains
irrespective ofgrades ofbrackish water and
varieties used. Addition of gpsum or lime
in the presence of organic matter did not dif-
fer very much.

The content of K and Ca in wheat grain
decreased significantly with the increase of
brackishness ofirrigation waters (Tables 2-
3). Incorporation of organic matters enhanced
the K content in grain ofwheat but addition
of gypsum or lime along with organic mat-
ters (cowdung and straw) could not make any
difference in most of the cases. The content
of Mg in wheat grain increased significantly
with the increase ofbrackishness of irriga-
tion waters irrespective of treatments and
varieties but in each water grade, gypsum,
lime and organic matters alone or in combi-
nation could not contribute anything to the
Mg content (Table 4). Generally, N content
in grain increased significantly with brack-
ishness of irrigation waters (low, 2.41-2.46%o;

medium, 2.4-2.5yo and high 2.56-2.68%).
This had happened haply due to the stunted
growth and lowyield causedby excessive Na*
ion. However, addition of gypsum or lirne in
the presence of organic matters (cowdung or
straw) did not show any appreciable varia-
tion in N content ofgrain (Table 5).

The situation ofP content ofgrain has

followed tlre same trend (low, 0.33-0.340/o;

medium, 0.34-0.35% and high, 0.364.40o/o)
as was found in N content (Tables 5-6) and
same explanation is applicable in this case

also. Addition of lime or gypsum alone
showed comparatively lower P content than
that of the untreated ones. Sulpher content
of wheat grain varied from 0. 13 to 0. 16% in
low brackish water irrigation oontrol as

against 0.19-0.Z0oA in high brackish water
irrigation control and the differences were
found to be statistically significant (Table 7).
Addition of gypsum alone showed slight in-
crease in S'content of grain irrespective of
varieties and irrigation waters used Howeveq
incorporation of organic matters and lime
alone and in combination did not inlluence
very much to modi$ the S content of grain.

The content ofNa ingrain increased with
the brackislmess of irrigation water. This situ-
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Trllc t. lnlluerx-e of oryanic rnatters, gypsurn and lime on Na cotrtenl (%) in grain of wheat irrigated rvith diferent E edcs

of her*ish uerer.

Brec*.ih irrigatrut
\\'atr (EC i*'dSm't)

Low (0.7) Medium (6.0) Hish (12.0)

r he-: \erieties GoLo Go., Lo., Lo,Go.,qL.Lo.iQ,G.L.

OMo

CD,.

kr.

Akbar

Agrani

Kanchan

Akbar

Agrani

Kanchiur

Alibar.
Agrani
Kanchan

0.02 0.018 0.018

0.018 0.016 0.016

0.018 0.016 0.015

0.0r8 0.015 0.015

0.016 0.015 0.014

0.014 0.013 0.013

0.017 0.015 0.014
0.016 0.015 0.015
0.015 0.014 0.014

0.022 0.021 0.020

0.020 0.019 0.018

0.021 0.019 0.018

0.020 0.020 0.018

0.018 0.016 0.017

0.018 0.016 0.018

0.019 0.017 0.016
0.018 0.015 0.016
0.016 0.016 0.015

0.025 0.023 , 0.023

0.024 0.020 0.022

o.o22 0.020 0.020

0.021 0.020 0.020

0.020 0.018 0.019

0.02r 0.019 0.019

0.022 0.021 0.021
0.020 0.020 0.020
o.o22 0.018 0.020

LS.D. (0.05) = 0,002

Teble 2 tnJluence of organic matterc, g;psturr aud liure on K content (%) in grain of wheat irrigated with different grades of

bra*rsh u'ater

Mediurn (6.0) Hish (12.0)l,orv (0.7)kartish inigation
tla{r (EC irv dSm'')

I ha-r \rarieties GL. L.5Go.,G.L.h,Go.,Go, k, GoLo

Ollo

CDT

Akbar

Agani

Karrchan

-Akbar

.Agrani

Lanchan

Atbar

Agrani

Krndnn

0.38

a37

0.41

0.47

0.47

4.49

0.46

0.46

o.4't

0.38

0.36

0.40

0.44

0.44

0.46

0.42

otlt
o.44

0.35

0.36

0.40

0.45

0.42

0.46

0.43

0.43

0.45

0.36

0.36

0.41

0.46

0.44

q,4+

0.40

0.40

0.43
&.

0.40 4.42

0.38 0.42

0.40 0.42

0.44 0.44

0.48 0.5I

0.4'l 0.49

0.47 0.43

0.45 0.44

0.47 A.49

0.36 0.36 0.34

0.36 0.37 0.35

0.38 0.42 0.39

0.40 0.38 0.36

0.40 0.37 0.38

0.39 A.42 0.42

0.42. 0:39 0.40

0.41 q40 0.39

a.4z 0.43 0.42

LSDto-O5) = 0,014
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Table 3. hfluence oforganic natters, gypsunr and liure on Ca conteut (0,'6) in grain ofwheat irrigated with different grades
of brackish rvater.

Brackish irrigation
Waler (EC iw dSrn't)

Lorv (0.7) Mediun (6.0) Hisb (12.0)

Gn, Lo.,GoLoLo.,Q,GoLoL,,,Go.,GoLoT ha-r Varieties

ON{o

Akbar

Agrani

Kanclran

Akbar

Agrani

Kancharr

Akbar

Agrani

Karrclun

CD,o

Strro

0.041 0.043 0.042

0.042 0.044 0.043

4.044 
. 

0.046 0.046

0.046 0.051 0.053

0.046 0.050 0.054

0.048 0.054 0.056

0.046 0.050 - 0.052

0.045 0.049 0.052

0.047 0.048 0.053

0.040 0.043 0.042

0.040 0.043 0.042

0.043 0.044 0.045

0.046 0.048 0.050

0.045 0.050 0.049

0.043 0.052 0.052

0.044 0.047 0.049

0.044 0.046 0.0,18

0.046 0.047 0.050

0.038 0.040 0.041

0.039 0.042 0.043

0.041 0.042 0.042

0.043 0.046 0.043

0.012 0.050 0.046

0.046 0.049 0,016

0.043 0.0.1.t 0.046

0.042 0.0.1.1 0.044

0,045 0.044 0.047

L.S.D(0.05) = 0.006

Trble 4 Influence of otguric matters, gypsurn and liup ou I\,{g contenl (ozo) in grain of rvheol inigatod witlr di$erent
grades of brackish water.

Brackish irrigation
Warer (EC iw dSnrr)

Low (0.7) Mediun (6.0) Hislt (12.0)

t ha'r Varieties qL, Go., Lo., qL, Go., Lr., GoLo Gn, Ln,

OMo

CD,o

St,o

Akbar

Agrani

Kanch&n

Akbar

furani
Kanchan

Akbar

Aerani

Kanchan

0. l6
0.16

0. l5

0,lE
0,18

0.18

0.t7

0.18

0.18

0. t8

0.18

€.lf

0.17

0.18

0.18

0.l8
0.19

0.19

0.20

0.22

o.2r

0.18

0.19

0.18

0.20

0.18

0.18

s.il
0.21

o.22

0.18

0. t9

0.20

0.20

0.21

0.2$

0.16 0.17

0.1, 0.16

0.14 0.16

0.22 0.18 0.18

0.19 0.19 0.20

0.21 0.r9 0.20

0.20 0. t9 0.20

0.21 0.20 0.20

0.20 0.20 0.2t

0.2t 0.22 0.21

0.22 0.22 0.23

o.2z 4.22 4.22

0.16

o.l,
0,16

0.t7 0.18

0.18 0.19

0.r8 0.18

9.2r
o.*
0.20

LS.D(0.05) = 0.008
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I*i hcdagri D.tr€rs" ggpsum and lime on N content (7o) in grain ofwheat irrigated rvith different grades of

bH*

brii-
hErff)

I,ow(0.7) Medium (6.0) Hish (12.0)

rhr Liit QLo Got Ln, Ln,.Go.,GoLoL,,,Go.,GoLo

(IL

qr

-f,

ilh
.t3rri
fe

rh
rad
IT

nEr
AErri
frcta

2.36

2.41

2.46

2.45

2.41

2.54

2.41

2.44

2.5t

2.40

2.46

2.50

2.46

2.60

2.65

2.72

2.63

2.68

2.45

2.58

2.54

2.52

2.59

2.6?

2.58

2.60

2.69

2.41

2.60

2.60

2.47

2.67

2.62

2.6r

2.65

2.79

2.37 2.44

239 2.34

2.4t 2.46

2.47 2.46

2.48 2.48

2.6t 2.52

2.46 2.46

2.51 2.49

2.56 2.56

2.56 2.58 2.63

2.58 2.65 2.60

2.68 2.12 2.60

2.67 2.76 2.69

2.72 2.67 2.72

2.78 2.74 2.76

2.63 2.65 2.60

2.70 2.16 2.76

2.70 2;19 2.73

L:i-q,o-ct)=0.06

I* 6 6rc of organic matters, gypsum and liure on P corrteul (o/o) in grrirr of wheat irrigated with diferent grades of

bnilstrr-

Hif iigrln
b(BCir&r-')

low (0.7) Medium (6.0) Hieh (12.0)

lL{ tfuiaics GoLo Go., Lo., GoL, Lo., GoLo Go., h,Gr.,

{tlt

cll!

Atbs
Agrrti
l(r.firo

Afb{
Agrrti
hfut

AEr
ASrri
Iicbar

0.34 0.33

0.33 {J.32

0.33 0.32

0.38 
'0.3s0.38 0.36

0.39 0.37

0.40 0.36 0.38

0.36 0.36 0.36

0.37 e.35 0.35

0.40 0.39 0.38

a.Q 0.40 0.39

a.42 0.40 0.40

0.41 0.39 0.40

0.40 0.39 0.38

0.42 0.40 0.39

0.33

0.31

o_32

0.34

o.37

0.38

0.35

0.34

0.35

0.39

0.40

0,40

0.39

0.38

0.38

0.35

0.35

0.35

0.35

0.33

0.34

q.16

0.37

0.3?

0.37

0.36

0.36

0.37

0.3q

0.38

q.
0.37 o.ll 0.35

0.16 q.]lt. $16
o17 0.31 0.36

0,18

0.37

0.35

Liss)=0.013
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Table 7. Iolluence oforganic matters, glpsum and lime on P content (7o) in grain ofwheat irrigated with differer* grades,of
brackish water.

Brackish irrigation
Water (EC iw dSm-t)

Low (0.7) Medium (6.0) High (12.0)

t haJ Varietim GoLo Gr., Lo.,Go.,GoLoGo., Lo.,%, q%

cD,o

St,o

Akbar

furani
Kanchan

Akbar
Agrani
Kanchan

Akbar
Agrani
Kanchan

0.12
0.14
0.16

0.15
0.15
0.18

0.17
0.15

0.I8

0.17
0.16
0.1'7

0. l9
0.l8
0.18

0.19

0.18
0. l9

0. l9
0.t8
0. l9

0.22
0.20
0.20

0.19
0.18
0.20

0. t6
0.16
0.17

0.20
0.18
0.l8

0.17

0.20
0. l9

0.13 0.15
0.16 0.16
0.18 0.t'7

0.16 0.17

0.r7 0.18
0.20 0. 19

0.16 0.19
0.16 0.t7
0.18 0.18

0.20 0.2t 0.18
0.19 0.I9 0.20
4.20 0.20 0.21

o.23 0.24 0.19
0.22 o.2t o.2l
0.2t 0.2t 0.19

o.2o o.2t 0.19
0.20 0.2a o.20

0.19 0.20 0.20

L.S.D(0.05) : 0.019

ation may be harmful for plant nutrients and
may cause gro\th suppression due to the sur-
plus of Na and deficiency of K and Ca.

Sharma2 stated that salt tolerant variety of
wheat has the capacity to retard the absorp-
tion of high quantity of Na incomparison to
K. Sirnilar results were also reported by other
investigatorss'ro. The content of K in wheat
grain was found to be comparatively lorv in
high brackish water irrigated plants. This
indicates a nutritional imbalance with in-
creasing salinit-v causing ion antagonisrn. A
surplus of Na rvas shorvn to induce K defi-
ciency in rvheat plantsgrowing in saline
medium \vhich was manifested in higher Na/
K ratio in tlre plants rvith increasing salin-
itvrr. Lorver K:Na ratio disturbed plant meta-
bolic functioning and causefl injury to wheat
plantt2. Excess absorption ofMg sigpificantly
depressed the uptake ofboth K and Ca by
rvlreat plants and iacrease Na/I( and MglCa
ratios in plant creating a grossly imbalaqced
nrllrient status and consequently grol{{h and
yield. Aiclr e t al.t reporled that the grolvth of
rvheat became stunted and grain contents of
N,B Mg, S and Na progressively increased
with increase in ECe of soil.

On the other hand, the concentration of
K and Ca remain unchanged. Higher S con-
tent in grain may be attributed to the high
concentration of S in irrigation water used.
Addition of glpsum alone showed higher S

content of grain and may be due to the pres-

ence of S in rypsum added to the soil.
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