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The purpose of this work was the study of salt tolerance of wheat from local selection. Twenty wheat
genotypes were grown under a naturally salinized (1.5-2.0%) soil conditions and studied during the
ontogenesis. The obtained results showed that the chlorophyll content and photochemical activity of
chloroplasts were reduced in all the genotypes by salinity. Genotypes Giymatli-2/17, Nurlu-99, Qobus-
tan, Azamatli-95, Saratovskaya-29 and Gyrmyzy bugda are more tolerant to salinity.
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INTRODUCTION

Soil salinity is one of the major constraints re-
sponsible for low agriculture production in many
regions of Azerbaijan. Out of total hectares irri-
gated land, 1.3 million hectares are salt affected
(Azizov and Guliyev, 1999). The major inhibitory
effect of salinity on plant growth and yield has been
attributed to: a) osmotic effect; b) ion toxicity; c)
nutritional imbalance leading to reduction photo-
synthetic efficiency and other physiological disord-
ers.

Adverse effects of salinity on seed germination
and seedling growth as well as some physiological
activities of cultivated plant species have been in-
vestigated previously (Khan et al., 1995; Ashraf
and Khanum, 1997). Generally, the trend and mag-
nitude of adverse changes varied with in species
and genotypes according to the level of salinity.

So far little emphasis has been placed on as-
pects relevant to photosynthetic efficiency of plants
at moderate and high salinity. It has been suggested
that by increasing photosynthetic efficiency crop
production could be increased (Aliyev et al., 1998).

The aim of the present paper is to study the ef-
fect of salinity on chlorophyll content and photo-
chemical activity of chloroplasts in wheat geno-

types.

MATERIALS AND METHODS

The study was conducted during the years
2006-2007 in naturally salinized privately owned
farm of Akhsu district of Azerbaijan. The experi-
mental material comprised of twenty genotypes of
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wheat, which was also grown in normal soil condi-
tions, simultaneously. Chlorophyll a and & content
of lcaves were determined according to Arnon (Ar-
non, 1949). The isolation medium for chloroplasts
contained 400 mM sucroze, 1 mM EDTA, 5 mM
MgCl,, 10 mM NaCl and 50 mM tris-HCI buffer,
pH 7.8. Photochemical activity of chloroplasts were
measured by monitoring oxygen evolving activity
at 25°C using Clark-type oxygen electrode in pres-
ence of 0.5 mM potassium ferrycianide as acceptor
of electrons from photosystem (PS) II (Aliyev et
al., 1998; Azizov and Rasulova, 2000). Uncoupled
PSI driven eclectron transport was assayed with
5mM ascorbate using 50 mM DCPIP as electron
donor in the presence of 10 mM DCMU, 200 mM
MV as clectron acceptor, 1| mM NaN; and 5 mM
NH,CL

RESULTS AND DISCUSSION

Leaf dry weight, leaf arca and yicld per plant
decreased significantly in response to salinity in all
wheat genotypes. The biosynthesis of green pig-
ments (chlorophyll a, b) and carotenoids also was
affected with salinity stress (Table 1).

The genotypes Gyrmyzy gul, Pirshahin, Vugar-
80, Shiraslan-23 and Dagdash showed maximum
percent reduction over control for chlorophyll total
concentration and were graded as sensitive to sa-
linity stress. The genotypes Giymatli-2/17, Nurlu-
99, Qobustan, Saratovskaya-29, Akinchi-84, Aza-
matli-95 and Gyrmyzy bugda demonstrated rela-
tively less reduction in chlorophyll content and
were graded as salt tolerant.

Photochemical activity of chloroplasts was
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Table 1. Effect of salinity on chlorophyll and carotenoid content in different wheat genotypes grown under

normal and salinity conditions (mg/g leaf)

Chlorophyll a Chlorophyll b Chlorophyll (total) Carotenoids
Genotypes control salinity control salinity control salinity control salinity
Akinchi-84 54 44 1.8 1.5 7.2 5.9 1.8 1.9
Garagylchyg-2 6.2 4.5 2.1 1.5 83 6.0 1.9 2.1
Vugar-80 5.6 4.1 1.9 1.1 7.5 52 1.7 1.9
Shiraslan-23 5.8 3.9 2.0 1.0 7.8 4.9 1.6 1.8
Barakatli-95 6.1 4.2 2.1 14 8.2 5.6 2.0 22
Alindja-84 5.1 3.5 1.7 1.2 6.8 4.7 1.5 1.7
Tartar 6.2 3.8 22 13 84 5.1 1.8 2.0
Gobustan 6.3 5.6 2.1 1.8 8.4 74 2.1 22
Nurlu-99 5.9 5.5 1.9 1.8 7.8 73 1.9 2.1
Giymatli-2/17 6.8 6.2 23 2.1 9.1 83 2.3 2.5
Pirshahin 49 2.8 13 0.9 6.2 3.7 14 1.7
Gyrmyzy gul 4.8 2.6 1.4 0.8 6.2 3.4 1.5 1.8
Azamatli-95 5.4 5.0 1.7 1.5 7.1 6.5 1.8 2.0
Ruzi-84 6.1 3.5 2.0 1.1 8.1 4.6 1.7 1.9
Tale-38 6.0 3.3 2.0 12 8.0 45 1.5 1.7
Saratovskaya-29 5.1 4.9 1.7 1.6 6.8 6.5 1.4 1.5
Dagdash 54 2.7 1.8 0.9 7.2 3.6 1.7 2.0
Sharg 6.3 2.9 2.1 0.9 84 3.8 1.8 2.1
Gyrmyzy bugda 54 5.0 1.7 1.6 7.1 6.6 1.9 2.1
FEFWSN-4" No 1° 4.6 3.5 1.8 1.1 6.4 4.6 1.2 2.0

Table 2. Effect of salinity on PSII and PSI activities of chloroplasts isolated from wheat genotypes grown
under normal and saline conditions (mkmol O,/mg chl h)

PSII activity PSI activity

Genotypes control salinity control salinity

Akinchi-84 85.0+2.1 79.0£1.2 125.0+5.4 119.043.2
Garagylchyg-2 92.0+4.3 80.0+3.1 136.0+6.2 115.0£2.6
Vugar-80 89.0+3.2 75.0£2.2 129.0+4.5 110.0+£3.4
Shiraslan-23 95.0+5.4 76.0+1.4 141.0£7.2 112.0+4.6
Barakatli-95 98.0+4.5 79.0+1.1 152.0£6.6 125.0+4.5
Alindja-84 82.0+1.3 70.0+1.5 123.0+5.7 99.0+3.2

Tartar 77.0£2.1 50.0£1.0 115.046.1 90.0+2.6
Gobustan 91.0+£3.3 85.0+2.1 130.0+5.8 125.0+5.4
Nurlu-99 94.0+4 .4 83.0£1.9 129.0+4.6 120.0+4.3
Giymatli-2/17 99.0+5.6 85.0+1.7 133.0+3.5 126.0+6.2
Pirshahin 87.0+2.7 60.0+£2.1 109.0£2.9 90.0+£3.4
Gyrmyzy gul 81.0+1.2 59.0+1.8 95.043.4 70.0+5.6
Azamatli-95 105.0+ 3.9 95.0£1.5 150.0+5.5 130.0+6.4
Ruzi-84 93.0+2.2 70.0£2.2 110.0+4.2 95.0+£3.2

Tale-38 87.0£1.5 60.04+0.8 95.0+4.3 70.0+2.1

Saratovskaya-29 96.0+4.1 90.0+1.6 121.0+3.5 109.0+ 6.1
Dagdash 87.0+2.4 60.0+1.9 98.0+2.8 71.0+2.3

Sharg 102.0+ 4.1 85.0+2.2 135.0+5.4 95.0+3.4
Gyrmyzy bugda 105.0+ 6.2 90.0+3.1 131.045.1 120.045.6
FEFWSN"Nel6 98.0+4.3 70.0£2.5 116.0+ 4.4 100.0+4.2

highly stable during salt stress. Photochemical ac-
tivity of PSII and PSI was unaffected by salinity in
some genotypes, while severely reduces in sensitive
ones (Table 2).

A decrease in leaf area and yield per plant may
be attributed to early senescence and death, reduced
growth rate or delayed emergence (Everad et al.,

1994). The reduction in leaf area, yield and yield
components under saline conditions were also due
to reduced growth as a result of decreased water
uptake, toxicity of sodium and chloride in the shoot
cell as well as reduced photosynthesis.

Reduction in chlorophyll content is probably
due to inhibitory effect of the accumulated ions of
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various salts on the biosynthesis of the different
chlorophyll fractions. Salt tolerance is not a func-
tion of single organ on plant attribute, but it is the
product of all the plant attributes (Khan et al., 1995;
Ali et al., 2004). Therefore, a genotype exhibiting
relative salt tolerance for all the plant attributes
may bc idecal onc. Fortunatcly, the genotypes Giy-
matli-2/17, Nurlu-99, Qobustan, Akinchi-84, Sara-
tovskaya-29 and Gyrmyzy bugda showed compara-
tively minimal reduction induced by salinity for the
plant attributes. Salinity could affect chlorophyll
content of leaves through inhibition of chlorophyll
synthesis or an acceleration of its degradation. Im-
pairment of the carboxylation capacity, which in
turn inhibits clectron transport, is also indicated by
the measurements of chlorophyll fluorescence. A
reduced quantum yield may result from a salt sensi-
tivity of PSII (Everad et al., 1994), although some
authors (Lu et al., 2002) found out PSII to be highly
resistant to salinity stress. It has been suggested that
high cxternal salt concentrations could affect thyla-
koid membranes by disrupting lipid bilayer or lipid-
protein associations and thus impair electron trans-
port activity (Ashraf and Khanum, 1997). Effect of
salinity on electron transport rate could be species-
specific (Lutts et al., 1996).

Thus, the obtained results may be useful for
breeding salt-tolerant plants.
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