Pak. I. Agri. Sci,, Vol. 28 No. 2, 1991

USE OF HIGH MAGNESIUM BRACKISH WATER FOR RECLAMATION

OF SALINE-SODIC SOIL. 11. YIELD AND CHEMICAL
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In a pot experiment brackish water (EC 2 dS m], SAR 12, RSC 3 me L) with
different Ca:Mg ratios (4:1, 2:1, 1:1, 1:4, 1:6) was applied to wheat and rice crops
grown on a calcareous sandy loam saline-sodic soil. The results indicated that all the
yield components of wheat LU 268 remained statistically similar. In rice, productive
tillers and paddy yield decreased while sterility percentage increased significantly
with a deercase in Ca:Mg ratios in the applied water.

Percentage of Na and Mg increased while that of K and Ca decreased in wheat
straw bul Na increased in grain as the Ca:Mg ratio in irrigation water decreased.
There was little ¢ffect of the tested treatments on K, Ca and Mg concentrations in
wheat grains. Concentration of Na in rice straw and paddy increased while that of K
decreased statistically as the Ca:Mg ratio decreased. All the cations were present at

much higher concentrations in straw of both the wheat and rice thanthosein their

economic produces,
INTRODUCTION

Groundwater is amongst the important
sources of irrigation in Pakistan, i.c. 40
MAF water is pumped and used for irriga-
tion (NCA, 1987). Out of the pumped
groundwater about 75% s hazardous.
Besides having a higher conceatration of
dissolved sults and SAR, these waters often
have more Mg than Ca. The proportion of
Mg gencrally increases with an increase in
the EC and/or SAR of most of the ground-
walers (Ahmad and Chaudhry, 1988).

The continuous use of such poor quai-
ity waters, those have higher proportion of
Mg, influences adversely the propertics of
normal productive soils (Khan, 1975) and
plant growth (Chaudhry er af, 1986). It is
silt controversial whether Mg should be
grouped with Ca or Na for calculating the

SAR and also for judging the quality of irri-
gation waters. Some scieatists (U.S. Salinity
Lab. Stalf, 1934; Ahmad et af, 1969) con-
cloded that Mg acts like Ca in influencing
the propertics of soils only because of its di-
vialent nature, Others (Bohn er af, 1985,
Kanwar and Chaudhry, 1968} believe that
Mg should not be combined with Ca due to
varying affinity for adsorption by the soil ex-
change complex.

Little work has been done regarding
the clfects of poor quality water with Mg
higher than Ca on the soil and plant health
particularly when  soil  is  saline-sodic.
Keeping these diverse opinions in view, the
present studies were planned to observe the
cflects of low quality water with different
Ca:Mg ratios on the growth characteristics
of wheat and rice on a saline-sodic soil.
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MATERIALS AND METHODS

A bulk sample of a modcrately cal-
carcous sandy loam saline-sodic soil (pHs
89, EC. 21 dS m'l, SAR 183, GR 5.16 m¢
100g!) was collected from a field ncar
Kurrianwala town. Alter passing through 2
mm sieve, 10 kg soil was placed in glazed
pots. Canal water @ 3 times of the soil satu-
ration as presowing soaking irrigation was
applicd. Then wheat LU 268 was planted on
December 12, 1988 when the soil was at
‘wattar” condition, Nitrogen, phosphorus and
potassium @ 75, 25 and 25 mg kg™! soil were
applied as urea, triple superphosphate and
potassium sulphate. Nitrogen was applied in
three equal splits while P and K were basal
applied.
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tillers per hill (productive and non-produc-
tive), plant height, straw and grain yiclds
were recorded and subjected to stutistical
analyses (Steel and Torric, 1980), Plant
samples were analysed for Na, Ca and Mg
(Page ef af, 1982).
Synthetic trrigation water (EC 2 dS m-!
SAR 12, RSC 3 me L, CI:ISO = 1:1) were
prepared wsing NaHCO; Na(l, Na,S0,,
CaCl; and MgSO,. Ratios of Ca:Mg were
maintained as 4:1, 2:1, 1:1, 1:4, 1:6 and canal
water scrved as the control.

RESULTS AND DISCUSSION

Crop growth: The growth components of
wheat LU 268 remained statistically similar
(Table 1}. However, the proportion of non-

Table 1. Effect of brackish water with different Ca:Mg ratios on growth characteristics of

wheat LU 268

Tilter pantT Straw Grain

Ca:Mg Germination  Height - - ---

in waler (%) {cm) productive Non-produclive g pot’!

4:1 55 36 33 23 6.8 26
2:1 4 44 33 30 7.0 22
11 60 31 13 33 33 1.0
1:4 53 33 1.7 4.0 39 14
1:6 53 40 23 4.3 34 20
Canal water 62 38 27 23 6.1 20
.SE 6.7NS g8 1INS 0.6NS Zans 1.1MS

Later in these pots, rice varicty KS 282
was transplanted and was grown under sub-
merged conditions. The rate of application
of NPK was 100, 75 and 25 mg kg™! soil, re-
spectively. One half N and all the P and K
quantities were applicd basally. The rc-
maining N was applied in two equal splits,
ic. the first one month after transplanting
and the sccond at earing. During the growth
and at the harvest of wheat and rice, the

productive titlers increased while straw and
grain yiclds decreased as the Ca:Mg ratio in
brackish irrigation water decrcased. The
simifar treatment effeets appear to be due to
high EC, and SAR of the soil.

The productive tillers and grain yicld of
rice (Table 2) were lower for the plants irri-
gated with all the Ca:Mg ratio waters than
those irrigated with canal water but were
statistically similar with all the Ca:Mg ratios

182



-Pak. J. Agri. Sci., Vol, 28, No. 2, 1991

Table 2. Effect of brackish water with different Ca:Mg ratios on the growth characteristics of

rice KS 282
Tiller hilF! Straw Paddy

Ca:Mg Sterility
in water Productive  Non-productive g pot-} (%)
4:1 66b 1.5 373 28901 288b
2:1 66b 21 44,7 3BIYb 312b
1:1 63b 1.7 40.0 226b 47.9 ab
1:4 55Db 29 455 236h 49.6 sb
1:6 51b 26 419 19.1 b 581a
Canal water 88a 1.9 524 54,6 a 27.1b
SE 0.6* 0.4NS 3gNS 5.5% 7.0*

Table 3. The percentage of Na, K, Ca und Mg in straw and grain of wheat as affected by
Ca:Mg ratlos in brackish irrigation water

Ca:Mg Na K Ca Mg
in waler
a. Straw
4:1 082¢ 09023 0.20bh 0.10f
2:1 0.91 be 0.83 ub 0384 0184
1:1 105a 0.79 be (L31 ab g2le
14 1.13a 0,72 cd 016 ¢ 040b
1:6 143 a 0.67d 0.16 ¢ 0434
Canal water g41d 0.89 a D16 ¢ 0.12e
b. Paddy
4:1 003¢ 0.34 0.22 0,18
2:1 0.04 be (.33 0.21 0.17
1:1 0.05 ab 0.32 0.14 0.12
1:4 .06 ab 032 0.16 0.18
1:6 0.06 ab 0.31 0.14 0.19
Canal water 0.05 ab 0.35 0.13 010
SE 0.005* 0.05N8 0.03N8 0.03N8

in water. The sterility percentage was the
highest for water having Ca:Mg ratio of 1:6
and was the lowest for the canal water,
There was a consistent increase in the
sterility percentage with an increase of Mg
in brackish irrigation water. Similar results

have been reported by Chaudhry ef af.
(1986} and Kanwar and Chaudhry (1968). In
our study, trcatment diflerences regarding
the non-productive tillers and straw yield
were non-signilicant,
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Chemical composition of wheat LU 268; In
straw, the concentrations of Na and Mg in-
creased bul those of K and Ca decreased as
the Ca:Mg ratio in irrigation water de-
creased (Table 3). These cffects may partly
be due 10 poor crop growth with higher Mg
waters, Low K and Ca may also be due to
the antagonistic effect of Na and/or Mg
upon their absorption. Higher Mg even
might have decreascd the translocation of
Ca from root to shoot (Ohno and Grunes,
1985).
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Similar results have been
Girdhar and Yadav (1982).

Chemical composition of rice KS 282: The
concentration of Na increased significantly
while that of K decreased in rice straw as
Ca:Mg ratio in irrigation water decreased,
Howcever, Ca and Mg concentrations  dif-
fered non-significantly. In paddy, Na in-
creased with a decrease in Ca:Mg ratio bul
K, Ca and Mg concentrations remained al-
mosl similar. The concentration of (hese
cations remaincd much higher in straw

reported by

Table 4. The percentage of Na, K, Ca and Mg in straw and grain of rice us affected by Ca:Mg

ratios in brackish irrigation water

Ca:Mg Na K Ca Mg
in water
4. slraw
41 4.07 ab 0830 0.39 0.45
2.1 271 b 1.10b (.63 .49
1:1 486 a 0.80 b 0.41 0.46
1:4 425 ab 091b 042 0.42
1:6 4,38 a 0.77b (.41 (.55
Canal watcr 098 ¢ 1.59a £.53 0.48
SE 0.52* 0.13* 0.07NS 0.06NS
b. Paddy
4:1 0.17 ab 0.29 0.29 0.35
2:1 011b 0.23 .28 031
1:1 027 a 032 0.21 0.18
1:4 029a 0.35 0.23 0.29
1:6 0.22 ab, 0.30 0.21 0.32
Canal water 0.07b 0.22 (.26 .24
SE 0.05* 0.03N8 0.05NS 0.06NS

In grain, concentration of Na in¢reased
significantly with a decrcase in Ca:Mg ratio,
However, K, Ca and Mg concentrations dil-
fered non-significantly. Concentrations of
the cations were much higher in the straw of
the plants irrigated with brackish water
compared to those of the control plants.

comparcd to those in the paddy. Kanwar
‘and Chaudhry (1968) and Chaudhry ¢f af.
(1986) have reported similar results.

On the basis of present investigations,
it is concluded that waters having EC and
SAR similar w0 the one used with a wider
range of Ca:Mg ratios can successfully be
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applied to wheat and rice crops during

reclamation of saline-sodic soils. This way

canal water can be saved and used on nor-
mal soils.
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