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Physiological parameters conferring salt tolerance in wheat were studied in two
scts of experiment. Selected and non-selected population of LU 268 and LYP 73
were tested in set-1 at EC of 0, 10 and 20 d§ m-! while LU 26$ (sclected and non-
selected) in set-11 at 15 dS m-l. There was significant reduction in tillering fresh
shool and root weights, grain and straw yiclds in non-selected compared to selected
populations of both the cultivars under saline conditions. Glume, rachis and sced of
selected LU 268, maintained fower concentrations of Na*, Mg*2 and Ct" but higher
concentrations of K*, Ca*? and K*/Nu* compared to its non-sclected population.

The best correlation of grain yield was lound with number of tillers, shoot and root

dry weighls and ionic concentrations in glumes. For salt tolerance studies, analysis

of glume was found more representative than rachis and leaf cell sap.

INTRODUCTION

Wheal is cultivated on an arca of about
7 million hectares with grain production of
about 13 million tonnes (Bajwa et al., 1983).
However, within the arca of irrigpled wheat
production it is estimated lhu( about 1.2
million hectares arc affected du€ to salin-
ity/sodicily causing annual loss of 2-3 mil-
Lion tonnes of grain (Qayyum and Malik,
1988). This alarming situation warranis the
need 1o develop wdseat. cultivar which could
produce substantial yield under such adverse
conditions. 1t 1s, therefore, nccessary (o
investigate the salt tolerance potential of
whaeat culiivars as some lines of Triticum
aestihvurmn L. possess varying tolerance to
salnily in a much better way, &b;m the others
(Qureshi et al, 1990). Hresent study
deals with the comparisorrof - selected vs
non-selected poputation of two wheat cuhti-
vars LU 268 and -LYP 73 for their ability Lo
tolerate salinity.

MATERIALS AND METHODS

Two solution cullure experiments {sct |
and 1) were conducted in the net house,
Department of Soil Science, Usiversity of
Agriculture, Faisalabad to ascerlain the dif-
ferences for various physiological parame-
ters conferring sall tolerance in selected and
non-selected populations of two wheat culti-
vars (LU 208 and LYP 73). Selected and
non-selected populations of both the culti-
vars (LU 268 and LYP 73) were tested in
set-I at EC 0, 10 and 20 dS m-! whereas in
sct-11 LU 265 (selected and non-selected)
was grown at EC 15 dS m*!, The experiment
wis laid out in completely randomized de-
sign with [our repeats. The experimental set
up and the techmques used were almost
similar te those of Qureshi ef al. (1990},
Fally expanded leaves from cach set were
sampled before harvesting for analyses of
dilferent ions from the sap. In sct-1 crop was
harvested after 35 days of growth period
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whereas 1n set-IE, it was harvesled at matu-
rity and data on grain and straw yield and
number of ullers were recorded. Various
plant parts {glume, rachis and seed) were
separated and digested by HNQ,. Inorganic
ons (Na*, K*, Ca** and Mg* *) were de-
termined by flame emission in a PFPI flame
photometer and Pye  Unicam  Atomic
Absorpion  Spectrophotometer.  Chloride
was determined by using Corning chloride
analyser-923. The data collected were anal-
ysed statistically according to methods de-
scribed by Steel and Torrie (1980).
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by ddfercnt workers (Bernal et af, 1974
Rauf ¢t ai, 1978; Rashid, 1986),

Shoot and root [resh weights decrcased
with increasing  salinity, and significant
differences were obscrved between selected
and non-selected populations of both 1he
cultivars. In gencral, at low salinily level
LYP 73 (selected) performed belter than
LU 265 (selected), however, at high salinity
later proved superior 1o LYP 73 {(selected
and non-selected). Shannon (1978), and
Kingsbury and Epstein {1986) rcported that
sclected lines showed remarkable perfor-

Table 2. Effect of salinity on K*:Na* of true wheat varieties /lines

{Average of 4 repeats)

EC (d§ m™)

Varicty X Selection s Mean
Control 10 20
Selected 068,00 4.68 . 2.65
LU 265 Non-selected 54.20 323 0.69 1.9%8
Selected 59,27 581 0.57 1.96
LYP 73 Non-selected 4417 278 0.52 1.55
Mcan 55.26 0384 0.65

RESULTS AND DISCUSSION

Effect on growth: Generally, greater number
of tillers ensure good crop stand and ulti-
mately better yield. A significant intcraction
Aamong wheat varietics LU 268 and LYP 73
{sciccted and non-selected population) as
well as salinity levels has been observed
(Table 1). Though tillering capacity was ad-
versely affected under saline conditions, yet
LYP 73 was superior to LU 268 in this re-
spect up to EC of 10 dS m™}, however, LU
268 showed sharp improvement over LYP
73 as well as its own normal matenal at 20
dS ml. Similar results have been reported

mance under highly adverse conditions.

Effect on plant composition; Concentration
of Na* increased sharply in the leaf sap
{Table 1) with an increase in salinily.
Sclected population of LU 268 and LYP 73
had lower concentration of Nat compared
to their non-selected counterparts, However,
these differences for Nat  accumubation
were non-significant under control and at
EC level of 10 dS m), The ability of the se-
lected population of LU 268 to retain less
Nat in its tissucs was outrightly improved at
EC level of 20 dS m*! indicating that salt
wlerance level was much improved in casc
of selected population of LU 26S. Similar
results were reported by Greenway  and
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Table 3. Effect of salinity on different physical parameters and ionic composition of selected
and non-selected materials of LU 268 wheat at EC 15 dS m!

LU 268

Character Unit

Sclected Non-sclected
Number of tillers Pl 3.10 a2 1.50b
Shoot aven dry weight g Pl 4.54 o 282b
Root oven dry weight g Pl 0.60 a 037b
Straw yield gP?! 275a 1.60 a
Grain yicld g Pl 179 a 122b

Ionic composition in cell sap

Sodium m mol kg'! 27753 b 434.62 a2
Potassium " 22020 a 15926 a
Chloride " 26544 b 381.62a
Calcium " 1191 a 595b
Magnesium " 2096 a 23724
Potassium /Sodium o 081 4a 038b

Caorrelation between grain yield and yield components of LU 268 wheat at EC of 15 dS m-!

Regression Regression Correlation
Characters Unit constant coelficient voclficient  Significance
(a) (b) (r)

Numbscr of titlers P! 0.75 0.32 + 0.80 *
Shoot oven dry weight g Pl 0.53 0.26 +0.77 ¥
Root oven dry weight g P! 0.54 20 + 074 X
Straw yield g P! 0.96 0.25 + (.56 NS
Shoot /Root ratio - 0.47 (.13 + 0.21 NS

*

Significant at P = 0.05
NS = Non-significant
Means followed by same letter(s) in cach row are statistically similar at P = 0.05

Munns (1980). Concentration of Cl™ in the porled by Able and Mackenzie (1964),
teaf sap followed the same pattern as that of Ahmad and Muhammed (1969).

Na* and the sclected population of both the Potassinom concentration in sclecled
cultivars had shown good discriminative LU 265 was better over the normal material
ability for these ions. Similar resulis were re- of LYP 73 at low and high salinity levels.
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This could be due 10 the efficient exclusion
of Nat and Cl° reaching the shoot and
maintenance of K* status by efficient ab-
sorption or sclective exclusion of Na* by
corlical cells in the wvacuole, therefore,
maintaining high K* conceatration in cyto-
plasm which helped in better protein synthe-
sis (Wyn Jones, 1985).
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vars compared to their normal population
under alt the conditions. A careful scrutiny
of Table 2 shows that there is a strong exclu-
sion of Na* and CI in the selected popula-
tien of LU 265 and LYP 73 under saline ¢n-
vironment. This ability was much pro-
nounced in LU 268 and it appeared that this
sclected material could be developed into a

Table 4. Effect of salinity on ionic composition in dilterent parts of spike of LU 268 wheat at

EC15dS m!
LU 265
Character Unit e
Sclected Non-sclected

Glume m mol g1 0.46 0.91*

Sodium Rachis 086 1.71N8
Sced .07 0.15*
Glume m mol g1 0.57 0.36*

Potassium Rachis 0.48 0.32*
Sced 0.19 0185
Gilume m mol-1 15.5( 21.75*

Chloride Rachis 5.50 6.00N5
Seed 0.38 0.75NS
Glume m mol g'! 0.08 0.05*

Calcium Rachis 0407 {(1OSNS
Seed 0.03 {0.01*
Glume m mol ¢! 0.06 0.08NS

Magnesium Rachis 0.03 0.02*
Seed 0.07 0.0u*
Glume m mol g’} 1.27 0.40*

K+ /Na+ Rachis 0.57 0.19*
Sced 2.60 1.38*

* = Significant at P = 0.05

+NS = Non-significant

i

K*/Na* ratio (Table 2) was found far
better in the selected population of the culti-

new promising salt tolerant cultivar in fu-
ture.
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Table 5. Grain yield vs inorganic ions in ditferent parts of LU 265 wheat at 15 S m-!

Regression Regression Correlation
Character Unit constant cocflicient coclficient
| (@) (b) (1)
Glume m mol g 2.34 -1.21 - 0.87**
o Rachis " 237 - 0.66 - 088
Sodium Sced . 2,05 -492 L 073
Leafsap  m mol kg'! 2.60 - 0.00 - B81*
Glume m mof g-1 0.34 247 + (.84**
: Rachis " (.55 2.36 + 0.74*
Potassium — goeq Y 1.22 1.55 + 0.08NS
Leaf sap m mol kg'! 2.72 - 0.00 - 0.56NS
Glume m mol g-1 2.85 =720 - L85**
o Rachis " 219 - 100.22 - 0.43N8
Chloride Sced " 1.60 - 165.45 0.23N8
Leafsap  m mol kg! 272 - 0.00 - 0.79*
Glume m mol g’} 0.68 13.29 + 0.63N5
- Rachis " 0.42 17.66 + 0.60N8
Calsinm Seed " 100 26.64 + 0.61NS
Leafsap  m mot kg'! 0.71 0.08 + 0.81*
Glume m mol g1 323 -25.50 - .82
_ Rachis L 0.81 29.25 + 0.607
Magnesiint  guy n 2585 <1653 062N
Leafsap  m mol kg'! 1.73 - 0.01 - 0.09N5
Glume m mol g'! 093 0.68 + (.89**
Rachis It 1.00 1.31 + 0.81**
Ke/Mas  geed . 0.79 0.35 + 0.79%
Leafsap  m mol kg! 0.93 01.97 + 0.76*
* = Significant at P = 0.05
** = Highly significant at P = (.01
NS = Non-significant
Grain yield and yield components: All the the case of sclected as compared to non-se-
yicld components ie., number of tillers, lected population of LU 268 (Table 3) a1 EC
shoot and root dry weights und grain yield 15 dS m. Correlation between the grain
except straw yield improved significantly in yield and, number of ullers, root and shool
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dry weights was found positive and signifi-
cant but non-significant with straw yicld and
shoot/root ratio. Similar results were re-
ported by Asseed et al. (1975).

lonic variation in different parts of plant:
fonic composition of the flag Ical sap
showed significant  differences for Nat,
Ca*2, K* and CI” concentrations as well as
K*/Na* ratio betweer the two populations
of LU 268. Selected population of LU 268
had much lower concentration of Na* and
CI™ while better Cat?, K* and K*/Na* in
its flag leaf (Table 3). Further detatled anal-
yses for the concentration of various ions
(Na*, K*, Ca*?, Mg*2, K*/Na* ratio and
Cl) at 15 dS m'! in different parts of spike
{glume, rachis and secd) clearly showed the
dilferences between sclected and  non-se-
fected population (Table 4). All the parts of
spike of selected population of LU 268
maintained lower concentrations of Nat ang
CU" while higher concentrations of K*, Ca*?
and K* /Nat ratio, The glume analysis was
found more representative as compared to
flag leaf cell sap and rachis (Table 4 and §).
Significant differences between selected and
non-selected population of LU 268 cluci-
dated the betler ability of sclecled material
to exclude Na* and CI', furthermore, this
mechanism was  much  pronounced  in
glumes. Perhaps this ability of glume made
the selected population of LU 268 more tol-
crant against salinity,

CONCLUSIONS

In order to screen material lor salt
lolerance (with regard te maturity) onc may
prefer 1o analyse glume over flag leaf.
However, later too had good correlation
with salt Lolerance.
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