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Abstract: Taxonomic diversity of understorey vegetation (herb species) was studied in two evergreen forests, viz.
oak and pine in the Kumaun Himalaya. In terms of taxonomic diversity, Asteraceaec and Lamiaceae were the two
dominant families in the sampling forest types. Maximum number of species was found at hill base and minimum at
hill top in both the forests. The number of families, genera and species ratio observed for pine forest was of course
higher with compared to the oak forest showed about the higher taxonomic diversity. Perennials form had higher
contribution as compared to annuals forms indicated better ability to store up soil. Very few species (9 species) were
found to be common indicates higher dissimilarity in both type of forests. Species richness (per m2) was higher in
the pine forest than the oak forest. A high value of beta-diversity in the oak forest point out that the species
composition varied from one stand to another. However, low concentration of dominance value in the pine forest
with compare to the oak forest point towards the dominance, which is shared by many species.
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1. Introduction Estimates show that about 70-80% of pumped water
The rate of growing global population in Pakistan (67,842 million m®) contains soluble salts
warrants increase in the area under irrigated and/or sodium ions (Na') levels above the
agriculture to fulfill the future food and fiber needs, permissible limits for irrigation water (Latif and
which will need additional amounts of water. Beg,2004). The use of underground water for
Competition for freshwater already exists among the irrigation resulted in deterioration of soil physical and
municipal, industrial and agricultural sectors in chemical properties (Costa et al. 1991; Singh et al.
several regions due to an increase in population. The 1992; Sarwar et al. 2002).
consequence has been a decreased allocation of There are two major approaches for
freshwater to agriculture (Tilman et al. 2002). This improving and sustaining productivity in a saline
phenomenon is expected to continue and to intensify environment: modifying the environment to suit the
in less developed, arid region countries such as plant and modifying the plant to suit the environment.
Pakistan, that already have high population growth Both these approaches have been used, either singly
rates and suffer from serious environmental problems or in combination (Minhas, 1996), but the former has
(Qadir and Oster, 2004). As supplies of good-quality been used more extensively because it facilitates the
irrigation water are expected to decrease, available use of alternative production inputs. Maize (Zea
water supplies need to be used more efficiently mays L.) is an important crop and provides raw
(Oweis et al., 1999; Hatfield et al. 2001; Wichelns, material for agro-based industry. It is not only
2002), where one of the techniques can be the reuse consumed by human beings in the form of food
of saline and or sodic drainage waters (Shalhevet, grains, but also provides feed for livestock and
1994; Rhoades, 1989; Oster, 2000), or of marginal- poultry. Maize is moderately salt tolerant crop; the
quality waters generated by municipalities (Bouwer, threshold salinity for corn is 1.7dSm™! (Maas and
2002). The shortfall in irrigation water requirement is Grattan, 1999). In another report by (Rhodes et al.
likely to reach 107 MAF by 2013 (Ghafoor et al., 1992) maize can be grown at EC. 1.5 to 3.0 and
2002b). In Pakistan, to supplement the present canal reduction in yield of maize is a common phenomenon
water availability at farm-gate (43 MAF), more than because of poor quality irrigation water. Sufficient
531,000 tube wells are pumping 55 MAF water. information is not available about the performance of
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different maize varieties and changes in chemical and
physical properties of soil under our field conditions
by irrigated with brackish tube well water. Wheat is
the most important and largest cereal crop in
Pakistan. It covers a large proportion of the total area
under cultivation. Total wheat area of Pakistan is
about 8.5 million hectares and the majority of wheat
is grown in Punjab. In Pakistan the most efficient
way to increase wheat yield is to improve the salt
tolerance of wheat genotypes because increasing the
salt tolerance of wheat is much less expensive for
poor farmers in developing countries than using other
management practices, e.g. leaching salt from the soil
surface etc. (Qureshi and Barrett-Lennard, 1998).
According to (Rahmatullah et al. 2012), the wheat
crop could be grown safely on saline / sodic water
irrigation if proper dainage is existing on marginal
environmental conditions. The main objective of this
work was developed a successful planning of
brackish water use for wheat yield and maize fodder
production, observed soil deterioration and select best
genotypes which can be economically grown by
irrigating with brackish tube well water.

2. Material and Methods
2.1 Experimental site and seed source

Field experiments were conducted to study
the performance of wheat and maize genotypes under
natural field conditions, using available brackish
water at farmer field in T. T. Singh District. Wheat
genotypes (SARC-1 & V-8670) and Maize (Sahiwal

& Akbar) which were already tested in hydroponic
and lysimeter study in wire house at University of
Agriculture, Faisalabad. Seed of wheat genotypes
(8670 & SARC-1) and maize genotypes (Sahiwal-
2002 & AKBAR) were collected from the Saline
Agriculture Research Centre, Institute of Soil and
Environmental Sciences and Plant breeding and
genetic Department, University of Agriculture,
Faisalabad and Fodder Research Institute, Sahiwal.
2.2 Treatments
T: Canal water
T, Tubewell water (EC 6.56 dSm™: SAR
14.8 (m mol L)% RSC 4.50 meL")
T; Tubewell water + GR*
T4  Tubewell water + FYM**
* Gypsum requirement on water RSC basis
** FYM @ 25 Mg ha'!
2.3 Soil / Plant sample collection and analysis
Initial soil sampling and analysis
were done before start of experiments (Table-1).
During the experiments soil sampling was done pre-
sowing and post harvesting of each crop. The soil
samples were analyzed for chemical (EC.& SAR)
and physical (Infiltration rate). the fully expended
next to flag leaf at booting stage in wheat and at
tesseling stage in maize was washed, cleaned,
detached from plant and stored in separate eppendorf
tubes at freezing temperature for leaf sap extraction
to determine Na*, K* and CI". Determinations were
done by using standard methods described by US
Salinity Lab. Staff (1954).

Table-1: Initial physical and chemical characteristics of the soil (0-30 cm)

Irrigation Treatments EC. (dSm™) Increase or decrease in
S1 Sz S3 S3OV€I‘ S1 (%)

Canal water 3.15 3.05 2.71 -14

Tubewell water 3.15 7.34 9.43 +199

Tubewell water+GR* 3.15 5.28 6.10 194

Tubewell water+FYM** 3.15 6.25 7.48 +137

S Soil analysis before sowing wheat

N Soil analysis after harvesting wheat

S3 Soil analysis after harvesting maize

* Gypsum requirement on water RSC basis
** FYM @ 25 Mg ha'!

2.4 Experimental procedure

In these experiments wheat-maize
(fodder) cropping rotation was practiced. Two
genotypes for each crop were selected from solution
culture and lysimeter experiments which are SARC-1
and V-8670 for wheat while Akbar and Sahiwal-2002
for maize fodder. The tube well water contains EC
6.5 dSm™, SAR 10 (m mol L!)"? and RSC 4.50 meL-
I, The soil was prepared with ploughing and
planking. Recommended dose of NPK was applied
(120-90-60 kg ha) for wheat and (200-150-200 kg
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ha!) for maize in each lysimeter. Half of the N and
all P and K were applied at the time of sowing while
the remaining half N was added in two equal doses at
tillering and booting stages in wheat and for maize
fodder 2™ dose of N was applied after 30 days of
germination. Farm Yard Manure (FYM @ 25 Mg ha-
) and gypsum was applied according to gypsum
requirement of water (Eaton, 1954) at sowing time.
The five irrigations (2inch) of brackish water were
applied for completion of their life cycle.

2.5 Statistical analyses
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The average of each sample and attribute for
planned experiments were calculated and the
standard deviation was tested at a 5% probability by
using Stat View 5.0 (SAS Inst., Inc.).

3. Results

The study was carried out to determine
the possibility of drainage water for crop production.
Impact of different brackish water treatments with
and without amendments on ECe, SAR, infiltration
rate, Na:K ratio in leaf sap and crop yield and is
discussed as under.
3.1  Soil salinity (ECe dSm™)

Table- 2: Impact of irrigation treatments on EC. of soil

Soil analysis at different stages indicated
that application of four types irrigation have affect
the soil salinity. The data regarding to change in ECe
due to application of brackish water with and without
amendments is shown in table-2. Maximum increase
of 199% of basic salinity level was observed in T in
which brackish water was applied without any
amendments. However, same brackish tubewell water
with gypsum (on RSC basis) minimized the adverse
effect and reduced salinity buildup (94% of basic
salinity level) as compared to brackish water
application. Similarly application of FYM also
reduced salinity development (137%).

Irrigation Treatments EC. (dSm™) Increase or decrease in
S1 Sz S3 Sz over Sy (%)

Canal water 3.15 3.05 2.71 -14

Tubewell water 3.15 7.34 9.43 +199

Tubewell water+GR* 3.15 5.28 6.10 +94

Tubewell water+tFYM** 3.15 6.25 7.48 +137

S Soil analysis before sowing wheat

S> Soil analysis after harvesting wheat
S3 Soil analysis after harvesting maize
* Gypsum requirement on water RSC basis
** FYM @ 25 Mg ha'!

W Imitial ® Final
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Ece (dB/m)
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315 24 31
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T T2

943
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3

T4

Treatments

Fig.-1 Impact of irrigation treatments on final EC, of soil

Soil salinity increased due to accumulation
of salts with brackish water application. Cucci et al.
(2002) reported that salt build up in soil increased
with irrigation water salinity and mean increase in
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EC. of soil was 13.9 (dSm™) in 1% year. An increase
in EC, upto 14.0 dSm™ with application of brackish
water (EC 3.6-7.4 dSm™) was also observed by
(Yadav et al., 2004). Similarly, (Sail et al. 2005)
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observed increase in EC. from 1.5 to 4.60 (dSm™)
with waste water application. Similar observations
were also reported by (Al-Rashed and Al-Senafy
2004) that increases in EC. was directly proportional
to ECiw. Soil salinity almost static with a slight
decrease of 14% over the basic salinity level in the
case of canal water irrigation. The effect of different
treatments on ECe is clearly shown in Fig.-1
indicated that ill effect on brackish water can be
minimized with use of gypsum (on RSC basis) and to

3.2 Soil Sodicity (SAR)

some extant with application of FYM @ 25 Mg ha™’.
Application of EC-SAR-RSC water along with
gypsum and FYM minimized the adverse effect of
brackish water and lowered the salt accumulation by
improving soil aggregation and downward movement
of water. (Yadav and Kumar 1995) and (Chaudhry et
al., 2003) observed that gypsum application is
required for maintaining yield of the crops irrigated
with alkali water (RSC > 10 me L),

The data regarding SAR of soil as effected by application of brackish tubewater alone and with

amendments was represented in table-3.

Table-3:- Impact of irrigation treatments on SAR of soil

Irrigation Treatments SAR (mmol L)' Increase or decrease over S;
S So S3
Canal water 3.39 4.00 4.55 +22
Tubewell water 3.39 7.05 9.07 +168
Tubewell water+GR* 3.39 5.58 6.63 +95
Tubewell water+tFYM** 3.39 6.48 7.30 +115
S Soil analysis before sowing wheat
S> Soil analysis after harvesting wheat
S3 Soil analysis after harvesting maize
* Gypsum requirement on water RSC basis
** FYM @ 25 Mg ha'!
W 1 pinitial @F;
BFinal 3
H - o.a3
74 -
“ 1 1 T
T T2 1 T4
lreatments

Fig. 2: Impact of irrigation treatments on final SAR of soil

Results indicated that application of
canal water caused minimum increase in SAR (22%
over baseline salinity), however irrigation with
brackish water (T,) caused maximum soil salinity
(168%). Increase in soil SAR with brackish water
was due to deterioration of soil structure, low
infiltration rate and deficiency of nutrients. It is
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evident from previous observations by (Ahmad et al.
2002) that increase in soil SAR is directly
proportional to SAR;, under average management
conditions. Increase in soil salinity in T3 and Y4 was
95% and 115% respectively. This reduction in SAR
was due to use of Gypsum (RSC basis) and FYM that
eliminated the adverse effect of brackish water. It is
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easily be deduced that gypsum application has help to
reducing the soil SAR. The impact of brackish water
treatments on soil Sodicity is fairly visible in
Fig.2.0ur results correlated with Murtaza et al.
(2006) they observed significant increase in EC. and
SAR with the application of saline sodic water in
sandy clay loam soil. Use of amendments like
gypsum is recommended especially when RSC > 5
me/L, soils are medium textured and annual rainfall
of the area is less than 500 mm (Minhas et al., 2004).
Previously it was also reported that Use of higher EC
and SAR water increased soil EC ranged from 12-
100% with in three years along with increase in SAR
of soil, but when this water is used with 100%
gypsum applied to soil on RSC based of water, it
decreased soil SAR (Chaudhry et al. 2003)

3.3 Infiltration Rate (IR)

Infiltration rate of soil was monitored
before sowing and after harvesting of each crop to
evaluate the changes due to application of brackish
water application with and without amendments.
Canal water application showed some improvement
in the soil permeability and it was increased (9%)

over initial level at the end of experimental period.
Application of brackish tubewell water continuously
decreased infiltration rate and it was 26% less than
initial rate at the end of experiment. Application of
brackish water caused clay dispersion, which
decreased infiltration rate and hydraulic conductivity.
Swelling and dispersion increase with increasing
SAR;w and decreasing EC;, that effect the physical
properties of soil (Oster, 1994). Quirk (2001) have
confirmed higher HC (hydraulic conductivity) in low
Na:Ca ratio, and lower hydraulic conductivity in
higher Na:Ca ratio in irrigation water. The
application of irrigation water having different
Mg:Ca ratios (2, 4, 8 and 16), SAR (10, 25 and 50)
and EC (2.0 and 8.0 dS m™') increased the dispersion
from 6.7 to 8.1, 5.8 to 7.25, 3.0 to 5.6, 3.5 to 4.6
respectively, ~ whereas  hydraulic  conductivity
decreased from 6.5 to 5.5, 1.55 to 1.40, 14.3 to 13.1
and 34.0 to 32.0 mm h! respectively (Yadav, 1982).
Similarly decrease in infiltration rate and increase in
bulk density also reported by Murtaza et al. (2002)
when they used higher SAR (16.43) and RSC
(5.57me L) water.

Table-4: Impact of irrigation treatments on infiltration rate of soil

Irrigation Treatments Infiltration rate (cm hr!) Increase or decrease over S,
Sl Sz S3

Canal water 0.92 0.98 1.00 +9

Tubewell water 0.92 0.73 0.68 -26

Tubewell water+GR* 0.92 0.92 0.98 +7

Tubewell water+FYM** 0.92 0.95 0.96 +4

S Soil analysis before sowing wheat

N Soil analysis after harvesting wheat

S3 Soil analysis after harvesting maize

* Gypsum requirement on water RSC basis
** FYM @ 25 Mg ha'!

Salts like calcium and magnesium, do
not adversely affect infiltration rate because they tend
the cluster to clay particles. Calcium and magnesium
will generally keep soil flocculated because they
compete for the same spaces with sodium to bind to
clay particles. Increased amounts of calcium and
magnesium can reduce the amount of sodium-
induced dispersion. The main concerns related to the
relationship between salinity and sodicity of
irrigation water are the effects on soil infiltration rate.
It was also reported that the application of higher
SAR water affect the infiltration rate besides giving
rise to specific ion effect and nutrition imbalance in
soil plant ecosystem (Azhar et al. 2003). In this
study, infiltration rate was observed with brackish
water application. The data regarding infiltration rate
as effected by brackish water application with and
without amendments, for wheat and maize crop
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production are presented in Table-4. The results
revealed that application of gypsum and FYM along
with brackish tubewell water improved the
infiltration rate that was 34% and 30% as compared
to irrigation with brackish water alone. Kahlown and
Azam (2003) also recorded that maximum
improvement (88.9%) in infiltration rate was
recorded with green and farmyard manure application
with saline irrigation water (EC 2.25 dS m™).
3.4 Sodium Potassium Ratio in Cell Sap

In present study brackish water
treatments have significant effect on Na*and K*:Na*
ratio. The maximum concentration of Na* was found
in leaf sap of wheat and maize genotypes in the
brackish tubewell water treatments that were 176.9 &
210.9 mol m? in leaf sap of SARC-1 and V-8670
respectively, similarly 186.5 & 210.5 mol m™ in leaf
sap of Sahiwal-02 and Akbar followed tubewell
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water with FYM and tubewell water with gypsum
(Table 5 & 6). Our results confirmed the earlier
finding of Wang et al. (2005) that irrigation waters
differing in salt concentration effect growth and salt
ion (Na®) accumulation in leaf of soybean. Cicek ad

Cakirlar (2002) also observed an increase in Na*
concentration and decrease in K*:Na" under saline
condition. Results obtained by Azevedo Neto and
Tobasa (2000b) also revealed that Na* concentration
increased with increase in salinity.

Table- 5: Impact of brackish water application on ionic concentration in leaf sap of wheat genotypes

Ionic concentration Decrease over control
+ +
Irrigation Treatments I(\IIEOIC gln;:) K*:Na' ratio N;, 0, zzrel)c ) K*:Na* ratio (%eage)
SARC-1 | 8670 | SARC-1 | 8670 | SARC-1 | 8670 SARC-1 8670
Canal water 54.2 50.75 2.85 2.5
Tubewell water 176.9 210.9 0.81 0.64 226 316 =72 -74
Tubewell water+GR* 127.8 135.7 1.17 1.05 136 167 -59 -58
Tubewell water + FYM** 145.4 142.5 0.98 0.98 168 181 -66 -61

Table- 6: Impact of brackish water application on ionic concentration in leaf sap of maize genotypes

Tonic concentration Decrease over control
Irrigation Na* conc. (mol m™) K":Na" ratio Na' conc. (%) K*":Na" ratio (%)
Treatments Sahiwal- | Akbar | Sahiwal- | Akbar | Sahiwal- | Akbar | Sahiwal- Akbar
02 02 02 02

Canal water 48.05 40.5 3.72 4.01
Tubewell water 186.5 210.5 1.08 0.82 288 338 -71 -80
Tubewell water+ GR* 144.5 183.13 1.20 0.91 201 281 -68 -77
Tubewell water+ FYM** 150.25 180.13 1.22 0.9 213 275 -67 -78

The results of this study shows that K*:Na*
ratio in leaf sap varies among the genotypes as well
as treatments. Highest K™:Na* ratio was observed in
cell sap of SARC-1 (wheat genotype) and Sahiwal-02
(maize genotype) as compared to other genotypes
sown in same growth conditions. Lowest ratio was
observed in wheat and maize genotypes with brackish
water irrigation. However, use of Gypsum and FYM
along with brackish water minimized the adverse
effect of high salt concentration in irrigation water. It
has been suggested by Vetteriein et al. (2004) that
tolerant species have ability to maintain higher K*
and lower Na" uptake as compared to salt sensitive
species, while the most sensitive variety contained a
4-fold greater Na* concentration in shoots than the
most tolerant variety. Our results confirmed the
finding of Azevedo Neto and Tabosa (2000 b) that
Na* concentration increased in leaf of salt stressed
maize plant. Increase in Na" concentration under salt
stress become toxic and adversely effect plant growth
(Hasegawa et al., 2000). It was inferred that the
genotypes possess high K*:Na" ratio can be used as
selectivity characteristic of salt tolerance. Therefore,
SARC-1 and Sahiwal-02 maintained high K":Na*
ratio even at high salt concentration in irrigation
water and it tolerated these adverse conditions. It was
due to K* versus Na* selectivity that was an affective
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strategy for identifying salt tolerance in plant species
(Al-Karaki, 2000).

4.0 Crop Yield

The plant height of randomly selected
plants of wheat and maize genotypes were measured
at maturity stage. However, wheat grain yield and
maize fodder weight were evaluated on whole plot
basis to avoid any variation in experimental area and
explained as under:

4.1 Wheat grain yield (kg/ha) and plant height
(cm)

The data regarding the grain yield and
plant height of wheat genotypes are presented in Fig.
3 and 4 showing reduction in plant height and grain
yield with brackish water application. Lowest plant
height was observed in tubewell water application
which was 62 cm and 49cm as compared to canal
water treatment which was 83 cm and 82 cm in
SARC-1 and V-8670 respectively. Similar effect was
observed on grain yield of wheat genotypes that was
decreased 30% and 42% over canal water treatment
in SARC-1 and V-8670, with application of brackish
tubewell water. These findings are correlated with
ealier studies of Singh (2004) that wheat grain yield
reduced up to 47% in saline water treatments.
Similarly Hamdy et al. (2005) observed that saline
water (9 dSm™') decreased wheat grain yield upto
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25% when compared with canal water treatment. A
reduction in wheat grain yield (7, 5 &13 %) with
application of water having EC of 1.5, 2.0 & 2.85 (dS
m') was also reported by Chaudhary et al. (1986).
Our results also support the earlier finding of Oad et
al. (2001) in which lower wheat grain yield (1333 kg
ha!) was observed with saline water treatment as
compared to canal water application (4733 kg ha™).
Similarly, Holloway and Alstan (1992) observed a
reduction in wheat yield due to reduced tillering,
plant height, root length and water use efficiency.
The results also confirmed the finding of EI-
Hendawy et al. (2005) that salinity (upto 150 m M
NaCl) reduced number of tillers and yield upto 41
and 221% respectively. The variation in the behavior
of wheat genotypes indicated that SARC-1 produced
better yield as compared to V-8670 under all
treatments. Overall results show that application of
brackish water along with FYM was comparatively
more effective than other brackish water treatments
in overcoming the adverse effect of poor quality
water due to addition of organic matter which
improved the soil physical conditions and improved
infiltration rate. Use of gypsum minimized the
deleterious effect of brackish water and improved soil
conditions and crop yields (Chaudhry et al., 2004).
Previously it was reported by Eneji et al. (2001) that
the better biomass and yield of rice after amending
soil with different sources of manures.

90 0 V-8670 r o
80 L -5
_70 L-0 £
Eeo0 5 B
ar o
£.50 20 g
£ 40 25 &
£30 -30 g
% 20 35 =
10 L -40
0 -45
T1 T2 T3 T4
Treatments
90 T 3 0 SARC-1 75 70
1 74
80 1
70 4 62 -
= -10 —
5eo 1 o
£ 1 -15 15 3
£ 50 /0\ H
T40 T \ 20 §
E 30 4 5
S Ne |25f 25 &
20 + =
10 -30 30
0 ! -35
T T2 T3 T4
Treatments

Fig 3: Impact of brackish water application on plant
height of wheat genotypes
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e The means having different letters are significantly

different from each other at 5% level of

probability
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Fig 4: Impact of brackish water application on grain
yield of wheat genotypes

e The means having different letters are significantly
different from each other at 5% level of
probability

T Canal water3.15

T, Tubewell water

T3 Tubewell water+GR

T, Tubewell water+FYM

4.2 Maize fodder yield (kg/ha) and plant height

(cm)

On an overall average basis, maize plant height and

fodder yield reduced in brackish water treatments.

The maximum plant height was obtained by Sahiwal-

02 with canal water treatment (315, 195, 260 and 245

cm in Ty, T, T3 and T4 respectively) and similarly,

maximum fresh biomass also gain by Sahiwal-02

(96250kg ha') with canal water application.

Application of brackish tubewell water reduced

growth parameters of both maize genotypes,

maximum reduction in plant height (49%) and fresh
biomass (75%) was observed in Akbar as compared
to Sahiwal-02. Salinity inhibits maize growth and
reduction in plant height and biomass (Irshad et al.

2002). Relative yield decrease with increasing

irrigation water salinity and time interval between

irrigations (Feng et al. 2003).
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Irrigation with brackish water reduces 120 - 0 Sahiwal02 o
plant growth and biomass. As shown in Fig. 5 & 6, 963§
the reduction in plant height and fodder yield was 00+ T
maximum in brackish tubewell water application 5 80 A <
treatment as compared to control and other treatment. _53;
The reduction in fresh biomass was more with g 607 -
tubewell brackish water application due to more % w0 1 y
accumulation of salts which deteriorate the soil [
physical condition. Previously, Hussain et al. (2002) g 20 -
also reported same effect of brackish water 5 0 , P
application. Application of tubewell brackish water - - 9 T3 T4
along with gypsum and FYM reduced the adverse TR
effect of brackish water. The management practices 100 7 o0 Akbar 170
to be followed for optimal crop production with 90 &
brackish water must aim at preventing the buildup of ~ ?g
salinity, sodicity and toxic ions in the root zone to % 60 1
levels that limit the productivity of soils. Previously S 50 1
Chaudhary et al. (2004) also reported an T 401
improvement in crop yield in brackish water along § 30 1
with gypsum treatment as compared to brackish 3 ?g
water irrigation. In another study maximum barley 5 o ,
fodder yield (40t ha') was obtained when brackish ® - 2 3 T4
water (EC 6.5 and 11dSm™) applied along with 30 t Treatments
ha! poultry manures (Gilani et al. 2006). Fig 6: Impact of brackish water application on
350 7 ﬁg Sahiwal-02 r o biomass weight of maize genotypes
300 1 260 r-5 e The means having different letters are significantly
0 A — 10 - different from each other at 5% level of
§ 195 7 - 15 g probability
g /’\ R T Canal water
£ 150 7 L 8 T, Tubewell water
T 100 T L w0 S Ts Tubewell water+GR
0 - &7 L = T4 Tubewell water+FYM
0 0 4. Conclusions
T T2TreatmentsT3 ™ On the basis of all experiments, following
recommendations have been suggested for
300 1 @ Akbar 0 the beneficence of the end users for the
o | 3§ o adop‘gion. in existing qopping scheme.
219 103 _ 1. Application of brackish tubewell water for
E 200 + b2 1 20 crop production results in build up of soil
% 50 | 143 /‘\ S 20 g salinity and cause in reduction in yield.
T 8 2. Results presented here reveal that wheat and
5 100 0 T 408 maize fodder yield are enhanced if brackish
50 | | &% tubewell water applied with gypsum
requirement. It has observed that FYM also
0 -60 have important role to minimized adverse
m T reatmenta T4 effect of brackish tubewell water on crop
- - . production.
Fig 5: Impact of brackish water application on plant 3. Wheat genotype SARC-1 and maize variety

height of maize genotypes

e The means having different letters are significantly
different from each other at 5% level of
probability

Sahiwal-2002 can be grown profitably when
apply brackish tubewell water alone and/or
with amendments
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