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Abstract: The study was made in order to evaluate the response of fifteen wheat genotypes (grown in Pakistan)
to sodium chloride salinity at seedling stage keeping two levels of salinity (150 and 200 mM NaCl) along with
a control (no application of salt). The effect of varieties on shoot length of wheat was non significant. Maximum
shoot length was recorded in MH-97 (15.55cm) while minimum shoot length was found in PBW-222 (10.35cm).
The effect of different salinity levels was significant as well. The maximum shoot length was recorded at control
and the minimum was found at 200 mM of NaCl. Regarding root length the interaction had a significant effect.
Maximum value was recorded in Rawal-87 (20.77) at control and minimum was observed in Chenab-2000 (7.35)
at 200 mM NaCl concentration. Different varieties had non significant difference in root length. While salinity
had a significant effect on root length being maximum at control and minimum at 200 mM. Varieties differed
significantly with respect to shoot fresh weight (gm). Maximum shoot fresh weight was recorded in AS-2002
(0.1170gm) and minimum in Rawal-87 (0.0527gm). Salinity effect was also significant being maximum at control
and minimum at 200 mM NaCl concentration. It is concluded that soil containing such salt will affect wheat
growth  significantly irrespective of varieties used. At the same time wheat varieties AS-2002, MH-97 and
Rawal-87 appeared promising for future programs of wheat improvement with respect to salt stress in Pakistan.
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INTRODUCTION been understood on global level and plant breeders have

Wheat (Triticum aestivum L.) is a cereal of choice in programmes aimed to evolve new genotypes, which could
most countries of the world. It enjoys a unique position tolerate the serious salt stress. Genotypes having
among cultivated cereal crops and is grown on the area mechanisms to avoid or over come salinity stress at early
larger than any other crop in Pakistan. Constant efforts in stages of development may also perform better during
order to boost the production are therefore needed to later stages of growth. Zahid et al., [8] reported greater
keep the pace with ever-increasing population. The reduction in grain yield when compared to productive
continuous salt built up in our soils is one of the major tillers under different salinity levels. Therefore the study
constraints affecting wheat productivity. It is recognized was undertaken to evaluate how different varieties and
that soil salinity associated with excess NaCl adversely genotypes of wheat grown in Pakistan respond to varying
affects the growth and yield of plants by depressing the levels of salt stress. The information available on these
uptake of water and minerals and normal metabolism [1-5]. characters may be profitably exploited in future
The salinity may reduce the crop yield by upsetting water pragrammes of wheat improvement for salinity tolerance.
and nutritional balance of plant. In the presence of salts,
the availability of certain nutrients to plants is restricted MATERIALS AND METHODS
and the plant has to spend more energy diverted from
processes that lead to growth and yield to sustain it [6]. The  present  study  on  salinity  tolerance in
Maliwal and Sutaria [7] found negative correlation Triticum  aestivum   L.  was  carried  out  in  Department
between grain yield of wheat genotypes and of Plant Breeding and Genetics, University College of
concentration of sodium. The intensity of the problem has Agriculture,   Bahauddin    Zakariya     University   Multan

taken it on a regular aspect of their crop breeding
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during 2004-2005. The study was made in order to
evaluate the response of 15 wheat genotypes to NaCl
salinity at seedling stage keeping  two  levels  of  salinity
along  with  a   control (no application of salt). Five seeds
of  each  variety  were  planted in plastic bags filled with
0.5  kg  of  soil.  The pH, EC and saturation %age of the
soil medium was 7.9, 0.79 and 26.2, respectively. Fifteen
genotypes tested were randomized in three replications
following two-factor factorial completely randomized
design. The seeds of each variety were planted in the
growing medium in proper moisture condition. Anhydrous
NaCl was used to develop the desired level of salinity
during  experimentation. The desired levels i.e.,150 and
200 mM NaCl were completed in two steps i.e., first dose
of 150 and 200 mM NaCl was applied after 5 days of
germination. The second dose of 150 and 200 mM was
applied 4 days after the first application. Thereafter
stalinized water containing 150 and 200 mM NaCl was
given to growing seedlings after 3 days of 2  application.nd

After 16 days of planting the experiment, the data on three
seedlings per plastic bag of each genotype grown under
each treatment was taken on three parameters i.e., shoot
length (cm), root length (cm) and shoot fresh weight (gm)
to measure the salt tolerance.

Salinity Levels:

S1 = 150 mM,
S2 = 200mM,
C = No application of salt

The collected data of three characters of 15
genotypes  was  subjected  to analysis of variance [9].
The means of treatments were separated by LSD test at
5% level of significance to establish difference between
the genotypes and salinity levels.

RESULTS AND DISCUSSION

Shoot Length (cm): The shoot length of different varieties
was found non significant (Table 1). Maximum shoot
length (15.55cm) was recorded in MH-97. Minimum
(10.35cm) was found in PBW-222 (Table 2) and there was
no difference among the wheat varieties for shoot length.
The  effect  of  salinity  levels was found significant
(Table 3). Maximum shoot length (20.48cm) was recorded
in control. Minimum shoot length (7.68cm) was found in
S2, which was statistically similar to S1 having shoot
length 9.36 cm. The interaction for shoot length (cm)
remained non significant (Table 1).

Table 1: Analysis  of variance  (mean  square  values)  for  different traits

in wheat

Shoot length Root length Shoot fresh weight

S.O.V Df (cm) (cm) (gm)

Variety 14 22.89 12.85 0.0026*

Salinity 2 2178.15** 252.93** 0.1718**

Vx S 28 19.64 1.680* 0.0013N.S N.S

Error 90

* = Significant, ** = Highly significant at 0.05 level of probability

Table 2: Genotypic response for parameters used

Shoot length Root length Shoot fresh weight

Genotypes (cm) (cm) (gm)

Rawal-87 11.50 16.33 0.0527cN.S  N.S

Chenab-2000 10.55 12.96 0.0583bc

Iqbal-2000 11.84 13.70 0.0612bc

Kohistan-97 12.19 15.34 0.0654bc

Lu-26S 10.49 14.16 0.0692bc

Shahkar-95 12.59 15.76 0.0651bc

Uqab-2000 13.61 15.66 0.0677bc

SH-2002 11.86 16.14 0.0571bc

9242 11.90 15.48 0.0632bc

9227 14.44 16.13 0.0817bc

9021 13.24 17.59 0.0910ab

PBW-222 10.35 14.51 0.0804bc

MH-97 15.55 15.60 0.0930ab

AS-2002 12.58 16.38 0.1170a

Pb-96 14.95 16.35 0.0743bc

Means sharing similar letters in columns are non significantly different at

0.05 level of probability

N.S. = non significant 

Table 3: Effects of NaCl salinity levels on different parameters of wheat

Shoot length Root length Shoot fresh weight

Salinity levels (cm) (cm) (gm)

S1 9.36b 14.90b 0.0444b

S2 7.68b 13.44c 0.0310b

C 20.48a 18.08a 0.1441a

Means sharing similar letters in columns are non significantly different at

0.05 level of probability

Previously, Aslam et al., [10] concluded that shoot
length and number of tillers per plant reduced
significantly at 100 mol m -3 NaCl salt stresses as
compared to control. Schactman and Munns [11] also
found that salt tolerance was not due to genotypic
differences in growth rates. It was independent of overall
growth rate (vigor) of the genotypes.
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Table 4: Interaction Table for the root length of wheat

Genotypes S1 (150mM) S2 (200mM) Control

Rawal-87 17.49abcdefg 10.74klmn 20.77a

Chenab-2000 13.43efghijklm 7.35n 18.09abcdef

Iqbal-2000 13.37fghijklm 9.60mn 18.14abcdefg

Kohistan-97 16.48abcdefghi 11.02jklmn 18.51abc

Lu-26S 13.23ghijk 12.14ijklmn 17.10abcdefgh

Shahkar-95 15.86bcdefgh 12.52hijklm 18.91ab

Uqab-2000 14.49bcdegh 13.91cdefghij 18.57abc

SH-2002 15.72bcdefgh 15.49bcdefghi 17.22abcdefgh

9242 14.52bcdefgh 14.90bcdeghi 17.02abcdefgh

9227 14.98bcdefgh 16.95abcde 16.45abcdefhh

9021 18.35abcd 16.02abcdefghi 18.41abcd

PBW-222 10.32lmn 15.14bcdefghi 18.06abcdef

MH-97 15.00bcdefgh 13.61efghijklm 18.20abcdef

AS-2002 17.93abcdef 14.45bcdefgh 16.74abcdefghi

Pb-96 12.40hijklmn 17.72abcdef 18.94ab

Means sharing similar letters in columns are non significantly different at

0.05 %level of probability (LSD)

N.S.= non significant

Root Length (cm): No difference among the varieties was
observed (Table 1). However maximum root length was
recorded in line 9021 and minimum was observed in
Chenab-2000 (Table 2).

The salinity effect was significant (Table 3).
Maximum root length (18.08 cm) was recorded in control
and minimum root length (13.44 cm) was found in S2
which was statistically  different  to  S1  having   root
length 14.90 cm. Regarding root length (cm) the
interaction between varieties and salinity (VXS) was also
significant (Table 4). Maximum value was recorded in
Rawal-87 (20.77) at control and minimum was observed in
Chenab-2000 (7.35) at 200 mM NaCl concentration.

Our studies confirmed the findings of Khan et al., [2].
They studied the response to salinity for traits , i.e., shoot
length, root length, shoot fresh weight, root fresh weight,
Na+, K+ in 44 wheat accessions. All traits varied
considerably for three NaCl concentrations. There was
highly negative correlation between Na content and
seedling traits. Niazi et al., [13] studied response of five
wheat lines to specific ion effect under saline conditions.
The effect was significant on root and shoots length,
fresh and dry weights.

Shoot Fresh Weight (gm): The shoot fresh weight of
different genotypes was significant (Table 1). Maximum
shoot fresh weight (0.1170gm) was recorded in AS-2002.
It was followed by statistically similar 9021 and MH-97
having  0.0910   gm  and  0.093  gm  shoot  fresh  weights

respectively. Minimum shoot fresh weight was recorded
in Rawal-87 (0.0527gm) (Table 2). Salinity effect was also
significant  (Table  3). Maximum shoot fresh weight
(0.1441 gm) was recorded in control. Minimum was
recorded in S2 (0.0310 gm) that was statistically similar to
S1 (0.0444 gm). Interaction for shoot fresh weight
remained non significant (Table 1).

Studies  are  in  accordance  with  the  findings of
Khan et al., [12]. They studied the response to salinity for
traits, i.e., shoot length, root length, shoot fresh weight,
root  fresh  weight,  Na+,  K+  in  44  wheat  accessions.
All traits varied  considerably  for  three NaCl
concentrations. There was highly negative correlation
between Na content and seedling traits. Verma [14] found
that germination, plant height, fresh and dry weight of
shoot and roots were decreased tremendously under salt
stress. Poonia and Jhorer [15] also found that increased
concentrations of solutes like Na decreased dry weight of
shoots and roots in case of wheat. The effect of salt
remained significant on all parameters which affected the
growth of wheat badly.

CONCLUSION

No significant correlations were found between plant
salinity tolerance and their vigor as measured by relative
growth rates in controls, with relative growth rates of
different genotypes grouped on the basis of different
geographic origin not differing significantly from each
other. However wheat varieties AS-2002, MH-97 and
Rawal-87 appeared promising for future programs of
wheat improvement with respect to salt stress in Pakistan.
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