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ABSTRACT
Wheat lines/cultivars were taken for observation and analysis. Te work had performed

to evaluate the selected lines/cultivars in the field in saline condition. Finally results were
obtained for recommonding the high yielding cultivars in future breeding programme.
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INTRODUCTION
Wheat is the staple food and it the most important grain crop in many parts of Iran.

Improving grain yield in saline condition is
desirable due to shortage of fresh water
resources, decreasing ground water quality,
competition between farmers and city for fresh
water resources, feeding the increasing
population, and expanding wheat cultivation into
less favorite environments, especially saline
condition.

Even thought, wheat has been classified
as a salt tolerance plant but the response of
different wheat cultivars to environmental stress
and various types of target environments are
not the same.3,12 The effect of diverse wheat
genotype and genotypexenvironment (soil
salinity from 5 to 20 dS m-1) were significant
on biomass and grain yield.13

Filed screening large numbers of
cultivar/line for salinity tolerance is difficult.
Therefore, a multi phase screening method
consisting of sequential/parallel various
laboratory and filed studies methods has been
proposed5,7,10,11, Houshmand et al.5 studied the

response of 8-durum wheat genotype to salinity,
suggest initial germplasm assessment taken in
controlled or vitro condition, then select
genotypes under saline field condition.

Some researchers believe that breeding
and selection should focus on increasing yield
capacity. Consequently, when high yielding
cultivars planted in low or moderate saline
conditions, they yield more than saline
resistance cultivar. High grain yield under
salinity stress was found to be a better criterion
for salt tolerance than biomass, harvest index,
or relative salt tolerance.6 However low-
yielding varieties may be less sensitive to salinity
than are high-yielding cultivars. In the study
area Roshan cultivars grain yield is higher than
Gods cultivars under saline condition but Gods
cultivar grain yield is higher than Roshan
cultivars in none-saline condition.8

OBJECTIVES
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The objectives of these experiments are :
 (1) To screen 60 wheat lines/cultivars

seed germination ability in vitro and soil pot in
saline condition

(2) Evaluate the selected lines/cultivars
in the filed in saline condition.

MATERIAL AND METHODS
The response of 60 selected promising

saline tolerance wheat lines/cultivras from cold,
temperate and hot climes regions of Iran to
saline irrigation water were evaluated. In the
first step, in first year, the seed germinations
were tested in germinator, plants establishment
were evaluated in a pot experiment and, non-
replicated field evaluation was conducted in
saline condition, by using different irrigation
water salinity.

Based on first year performance, 18
lines/cultivars of the 60 lines/cultivras and two
control cultivars (Roshan and Kavir) were
selected. Filed study was conducted for two
years and, selected line/cultivar were evaluated
using 8 and 12 dS m-1 irrigation water.

Germinator study
Wheat emergence was studied in a

germinator in a complete randomized block
designed in 4 replicates, using 10 and 15 dSm-1

water. The germinator temperature set to 25oC
and 75% relative humidity, with no light. The
seeds were treated with fungicide and the petri
dish were washed and disinfected by 10%
hypochlorite solution. Then a filter paper was
placed in the bottom of  the Petri dish and 100
seeds were placed on it and covered with a
second filter paper. The petri dish was wetted
with 10 and 15 dS m-1 water (prepared by
mixing drainage and river water from the
experimental field area). The petri dish was
palace inside the germinator cabinet. Wheat
germinations were monitored every other day
up to 8 days. The seeds considered germinated
when the radical emerged from the seed base.
The germination rate was calculated from

         GR =  
Ni
Di

i 22

8

where N and D are the number of germinated

seeds and D are observation days. The analysis
of variance and means separation were
performed on square root arcsine
transformation of GR.
Pot study

The seed germination and stand
establishment in saline conditions were
evaluated in a pot experiment (I.D. = 10 cm
and Height = 12 cm) field with the soil collected
from the field experimental site (ECe= 4.9 dSm-1).
In each pot 5 seeds of each cultivar were
planted and were equally and uniformly watered
using 5 and 10 dS m-1 water prepared by mixing
drainage (highly saline) and river water (non-
saline). Seeds establishment counted after 15
days. To take the effects of environmental
condition on seed germination, the pots were
set, in an open uncontrolled environmental
adjacent to the first year field study.
Field study

The field studies were conducted, in
Roudasht Agricultural Experiment Station
(32o29' N, 52o10' E; 1560 m elevation) in the
old alluvial flood plane of Zayandeh-Roud River
on silty clay loam soil. The soil series is Zarandid
(fine mixed, Hypertermic, Typic Haplocambid)
and pH is 7.5. The annual mean temperature
and precipitation are 14.8 oC, and 76.5 mm,
respectively. Irrigation water sources are the
saline drainage water (25-12 dS m–1), and non-
saline water (1-2 dS m–1), from the Zayandeh-
Roud river. The desired irrigation water
salinities were prepared by mixing different
ratios of drainage and river water.

Wheat was sown in 20 cm rows, using
an experimental field planter. The plots were 6
rows wide (1.2 m) by 4-meter length.

First year : the 60 selected wheat
line/cultivars were planted in non-replicated
experiments, and irrigated with river
(<2 dS m–1), 10, 15 dS m-1 and drainage water
(20 dS m–1).

Second and third year : based on
germinator, pots and, non-replicated first year
field studies total of 18 line/cultivars, and two
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control cultivars namely; Roshan and Kavir
were planted in a complete randomized block
design in four replicates, in two independent
adjacent experiments, one irrigated with 8
dS m–1, and the other one with 12 dS m–1

Table 1 : The soil 0-30 cm chemical and physical properties

Table 2 : The chemical properties of irrigation water treatments

Year ECe† 
(ds/m) 

pH Cl-

(meq/l) 
Na+ 

(meq/l) 
Ca2++Mg2+ 

(meq/l) 
sand‡ 
% 

silt 
% 

Clay 
% 

2002  4.9 7.7 12 10 46 -  -  -  
2003  6.8 7.6 34 28 52 -  -  -  

2004  6 7.5 40 32 38 20.4 44.2 35.4 

Water Quality pH HCO3- Cl- SO42- Na+ Ca2++Mg2+ SAR 
  meq l-1  

River water 
 (2.1 dS m-1) 7.9 3.2 4.8 3 5 6 2.9 

10 dS m-1 7.4 4 82 19 75 32 18.7 
14 dS m-1 7.6 2.4 138 40.6 92 90 13.7 
Drainage  
 (22 dS m-1)  8.5 2.4 293 63 274 84 42.3 

 

water.
Soil physical and chemical properties and

the chemical properties of applied water are
given in Table 1 and Table 2, respectively.

†ECe is the electrical conductivity at 25° C measured on a saturated extract
‡clay: 0-2 m, silt: 2-50 m, sand: 50-2000 m

RESULTS AND DISCUSSION
Germinator study

The effect of water salinity, lines/
cultivars and waterXlines/cultivars on seeds
germination and germination rates are
significant. The percentage of seed
germination decreases by increasing salinity.
The highest percentage of germination rate
were 84.1 percent and 37.1 seed per day,
respectively; were recorded for the non-saline
river water (1-2 dS m–1). The drainage water
application resulted in the lowest percentage
and germination rate of 44.8 percent and, 12.5
seed/day respectively.

Pot study
The initial soil saturated extract of pot

soil salinity was 4.9 dS m-1. Seed germination
decreased with increasing salinity and the
averaged seed germination was 86 percent. The
highest seed germination obtained in irrigating
with river water (1-2 dS m–1). The mean
percentage of seed germination for river water,
10, 15 dS m–1 and drainage water (20 dS m–1)
were 84, 84, 78, and 45 percent, respectively.
Field study

First year : The results showed that by
increasing irrigation water salinity, the grain
yield decreases. The grain yields response in
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different salinity treatments show that the 6 of
cold region line/cultivars namely, C-75-1,
C-C75-2, C-75-6, C-75-15, C-75-19, 8 of
temperate region cultivar; namely M-75-1, M-
75-2, M-75-5, M-75-6, M-75-7, M-75-17, M-
75-18 and, M-75-19; and four of the hot region
cultivars; namely S-75-1, S-75-4, S-75-11 are
satisfactory. Therefore, these line/cultivars
were further evaluated in saline condition for
two years.

Second and third year : The grain yield
analysis of variance shows that the effects of
line/cultivars are significant. The wide range

Table 3 : Two years mean comparison of the grain and biological yield
in different salinity treatments.

Irrigation water salinity 
8 dS m–1 

Irrigation water salinity 
12 dS m–1 

Line/Cultivars 

Grain yield 
 kg ha–1 

Biological yield 
kg ha–1 

Grain yield 
 kg ha–1 

Biological yield 
 kg ha–1 

1 2401.0 bc 7875.0 bcd 1995.7 a-f 7750.0 bc 
2 3052.1 a 10750.0 a 2663.2 a 7625.0 bc 
3 2817.7 ab 11000.0 a 2447.8 abc 8125.0 bc 
4 1997.4 c-g 7250.0 bcd 1652.8 def 6875.0 bcd 
5 2075.5 c-g 6812.5 bcd 1532.7 def 6000.0 bcd 
6 2023.4 c-g 7375.0 bcd 1290.6 f 6875.0 bcd 
7 1697.9 fg 6500.0 cd 1858.1 d-f 6250.0 bcd 
8 2296.9 cd 7312.0 bcd 1992.7 a-f 5750.0 bcd 
9 2179.7 efg 7625.0 bcd 1964.0 b-f 7125.0 bcd 
10 1971.4 efg 7625.0 bcd 1930.1 b-f 6750.0 bcd 
11 2218.8 c-f 9000.0 ab 2405.2 abc 9750.0 a 
12 1671.1 g 5875.0 d 1397.6 ef 4250.0 d 
13 2166.7 c-g 8250.0 bc 1687.1 def 7375.0 bcd 
14 1919.3 efg 6812.5 bcd 1549.0 def 5125.0 bc 
15 1737.o efg 6687.5 cd 1380.4 ef 5125.0 bc 
16 2414.1 bc 8250.0 bc 2574.4 ab 7750.0 bc 
17 2244.8 cde 7375.0 b 1869.8 d-f 6875.0 bcd 
18 1302.1 d-g 6000.0 cd 2126.7 a-c 6250.0 bcd 
19 1932.3 c-g 7125.0 cde 1498.0 def 6375.0 bcd 
20 2791.7 ab 11000.0 a 2016.4 a-e 8375.0 b 

Means within columns followed by the same letter are not significantly different bases on Duncan multiple range
test (P<0.05).

of grain and biological yield shows the genetic
diversity in response to salinity.

In 8 dS m–1 irrigation water treatment,
the C-75-2, C-75-3 and, Roshan cultivars, in
the decreasing order resulted in highest grain
yield of 3052, 2818 and 2792 Kg ha–1 and bio-
logical yields of 10750, 11000, 11000 kg ha–1,
respectively.

In 12 dS m–1 irrigation water treatment,
the line No. 2 (C-75-2) resulted in the highest
grain yield (2663 kg ha–1) and No. 11 (M-75-
7) highest biological yield (9750 kg ha–1). The
grain yield of line 2 and 3 were more than 2500
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Kg ha–1, while the Roshan and Kavir cultivars
(the controls salt tolerant cultivars) grain yield
were 2016 and 1498 Kg ha–1, respectively.

The flour mill qualities of the cultivars
were also evaluated. The lines no. 2 and 3 that
showed high grain and biological yields also had
high grain quality. In addition, protein content
of the line No. 2 and 3 were 13.4 and 13.6
percent, dry golotein contents were 12 and 13
percent, and seeds hardness were 62.  or lines
No. 2 and 3, increasing the irrigation water sa-
linity from 8 to 12 dS m–1, slightly increased
protein content to 14%, and golotein content to
14 and 16 percents, and seed hardness to 62
and 64, respectively.

CONCLUSION
The high yielding lines/cultivars use in

future breeding program 2- the protein bands
of superior cultivars/line are determine and
correlation between protein bands with salinity
tolerance be investigated. The line No. 2 and
line No. 3 with pedigree C-75-2 and C-75-3,
after further field trail is released for planting
in saline condition.
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