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ABSTRACT

Introduction: Drought stress is known as one of the most important factors limiting the growth and production of agricultural plants in most
parts of the world and Iran. It is a multidimensional stress and affects plants at different levels. From a physiological point of view, drought
stress causes several changes in the relative water content of leaves and photosynthetic pigments of plants, which in turn causes a decrease
in the efficiency of photosynthesis and a significant reduction in plant growth parameters and ultimately grain yield. In Iran, drought stress
usually occurs during the filling stage of wheat grains, and due to the limitation of irrigation, supplementary irrigation can play an important
role in dealing with drought stress. Durum wheat (Triticum durum, Desf) is an important food product due to its heavy gluten properties and
non-sticky dough, ideal for preparing pasta products such as macaroni and spaghetti.

Materials and methods: To investigate the physiological characteristics, yield, and yield components of durum wheat cultivars under
drought conditions and supplemental irrigation, 10 durum wheat genotypes were evaluated in the form of a split-plot design with the basis of
randomized complete blocks in dryland and supplemental irrigation with 3 replications during Crop years 2017-2018 and 2018-2019 in
Kohdasht city of Lorestan province. Grain yield and yield components (weight of 1000 seeds, number of seeds per spike, number of spikes
per plant) as well as biochemical and physiological properties of photosynthetic pigments, greenness index, relative leaf water, leaf protein
and light consumption efficiency were investigated.

Results: Variance analysis showed a significant variation among the examined cultivars, moisture conditions, as well as the interaction of
cultivar x humidity conditions for most of the traits except the interaction effect of cultivar x humidity conditions for chlorophyll b and leaf
protein. The effect of year and interaction effects of year with other factors were not significant for most of the traits. Performing
supplementary irrigation compared to rainfed conditions caused all traits to increase significantly, except greenness index and protein
content. Mean comparison of interaction effect of cultivar x moisture environment with Duncan's method at 5% level showed that the
genotypes reacted differently for the traits in two moisture conditions and in dry conditions, Omrabi3, Hana, Aria and Saji genotypes were
superior to other genotypes in terms of agricultural and physiological traits, and with supplementary irrigation, these for genotypes
maintained their superiority, and two genotypes, Shabrang and Behrang, were added to this group.

Conclusion: In general, it can be said that the results were almost the same in the two years studied. Supplementary irrigation compared to
rainfed conditions improved the agronomic and physiological characteristics of the cultivars. Among the genotypes, there was a high
diversity for all the examined traits and this diversity was different in two humidity conditions. Considering the two-year mean yield, the
genotypes of Omrabi3, Saji, Arya and Hana for rainfed conditions and Omrabi3, Hana and Behrang for supplementary irrigation conditions
of the studied area are recommended.
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Table 1. The list of studied durum wheat genotypes
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Table 2- Characteristics of the research field soil at a depth of 0 to 60 cm
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Table 3. The mean square of combined variance analysis for yield and yield components
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Table 4- The Mean comparison of interaction effect of genotype in humidity conditions for
yield and yield components with Duncan's method at the 5% probability level

als o ,Sles agr o aas olass alw (o als slows als e 59 sk, byl
9
Seed yield Number of spikes per Number of seeds per Seeds thousand Genot Humidity
enotype
(g/m?) plant (N) spike (N) weight (g) P conditions
4735a 2.10a 26.5a 42.94bc Omrabi3
409.4 b 1.98¢ 24.5¢ 43.04b Hana Ul
365.8¢ 1.58e 26.5a 42.84c Aria Ll
311.8e 1.70d 21.5f 42.19d Saji >l
S
4153b 2.07ab 21.83e 46.21a
Behrang i
Ky eSS 55!
345.3d 1.58e 25.5b 41.92e Shabrang  Supplementa
272.2 2.03b 165 40.39f e frigation
9 ' ~m ' Maragheh 1
291.7 f 1.67d 22.83d 39.98 vl
' ' ' %0 Maragheh 2
226.31i 1.47hi 21.5f 36.11i DM-73-13
239.5h 1.60 2117 35.2] -
' e -9 %) Dehdasht
213.3]j 1.50gh 21.5f 33.97m Omrabi3
195.0 k 1.43ij 20.5h 34.48| Hana Ula
198.1k 1.43ij 19.5) 35.19 Avria L]
209.9 1.57¢f 17.51 38.01h Saji >l
S
15390 1.33k 17.51 33.76n
Behrang
s N
170.9 mn 1.53fg 16.5m 33.66n h ™
Shabrang Dryland
166.6 1.57ef 15.83 33.25 el
o e oon o0 Maragheh 1
151.1 1.40j 16.5 32.95 vl
-0 ) ~m hald Maragheh 2
177.1Im 1.40j 18.83k 33.76n DM-73-13
184.61 1.33k 19.83i 34.88k -
' ' ©9! ' Dehdasht
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Table 5. Mean square of variance analysis of photosynthetic pigments and physiological
characteristics of studied genotypes

Mean square ole e .5l

Lgd‘}" a0 s e
s S5 Jedo)ls ; . St @
e )15_ Total b Jess s a2 Dfiggzeosn?f Sources of variation
Carotenoid chlorophyll Chlorophyll b Chlorophyll a
0.087m 0.972ms 0.108" 0.432" L
1 J
Year
59.28™ 90.31™ 3.647™ 57.658"" .
Humidity conditions
0.0001"s 0.0001 " 0.0001 " 0.0001"s )
s sl ¢ JLo
1 Yearx humidity
conditions
0.043 0.170 0.024 0.125 8 ) lls
Error 1
4.81™ 12.42™ 1.017™ 6.81" -
9 Sy
Genotype
0.0001"s 0.0001 " 0.0001 " 0.0001"s -
9 Jbo xqadsis
Genotype x year
0.820™ 1.69" 0.097 " 1.138™ ) -
Ssby bl ool
9 Genotype x humidity
conditions
0.0001"s 0.0001 "M 0.0001 " 0.0001" . -
ok Ll piix Jlox o3
9 Genotypexyearx
humidity conditions
0.067 0.218 0.100 0.140 .
72 Y sl
Error 2
7.67 391 14.88 3.81

Percentage coefficient of variation

Mean square ole o Slee -
wolyl a0

)9.3 dfaa G’l)lf _ . _ L. . _ e u‘)’“‘” é'l-*-"
_ SpoSen Speescub, Glye (Supe asle Degreesof oo e tion
Light use : : ion i freedom
. Leaf protein  Leaf relative water content Vegetation index
efficiency
0.0188™ 0.956™ 48.72™ 0.300™
1 Ju
Year
3.008™ 14.95™ 2407 1267.5™ .
Humidity conditions
0.0001 " 0.00001 " 0.148" 0.0001 " )
sk bl px Jlo
1 Yearx humidity

conditions
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0.00067 0.0200 52.340
0.285™ 2.222™ 253.7"
0.0001 0.00001 " 0.026 "
0.0284™ 0.238™ 89.59™
0.0001 " 0.00001 " 0.009"s
0.013 0.142 22.730
5.55 6.12 6.61

4.050

) Vsl
Error 1
66.89™ .
9 G595
Genotype
0.0001"s .
9 Jbo xisis
Genotype x year
21.48™ ) _—
shgk, Ll xoud el
9 Genotype x humidity
conditions
0.0001"s . _—
sy Ll pix Jlux oigi
9 Genotypexyearx
humidity conditions
7.085 .
72 Y sl
Error 2
10.01

Percentage coefficient of variation

aoy ) Jleisl ma jo ls LSZM** o, B Jloil mhaw 1o b xe F ¢y sixe pd LS
"sNon-significant difference; "Significant at the 5% probability level; **Significant at the 1% probability level
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Gl ) 5enST SladisS adgh et 8 ok 4
Laels 4 (Groppa & Benavides, 2008) aias
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(Neocleous & Nasilakakis, 2007) ol
03,5 Jite @ Jdg 15 4 1) (65,51 wilys oo Laaidanis IS
waes Gl gt slp Fee Slzse Job anels 5

U5 wll e g (Colasuonno et al., 2017)
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(Ranjan et al., 2001)
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Table 6. Mean comparison of physiological characteristics of genotypes in different humidity

conditions
Sdgi )8 5 dds)ls b Jds,ls a Jods k5 L oo, a2
Carotenoid Total chlorophyll ~ Chlorophyllb  Chlorophyll a TR ERIE)
Mmg/g.FWL) Mmglg.FWL) mg/g.FWL) Mglg.FWL) Genotypes Humidity condition
4.77b 13.99b 2.53b 11.46 b Omrabi3
483 13.49d 263a 10.86 ¢ Hana Ula
477b 13.3% 243¢ 10.96 d Aria )] )
Saii L R
4.1lc 13.70c 2.53b ire I Supplemental irrigation
4.43¢ 12.50g 243 ¢ 10.07 f Behrang <G .
3.63g 13.20f 2.33d 10.96d Shabrang &5,
4.53d 14.29a 263a 11.66a Maragheh 1) 4l
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3.88f 11.19m 1.93h 9.26 | Maragheh 2 Y 4¢l

2.53m 10.89p 1.73j 9.16 m DM-73-13

2.831 11.391 183i 9.56 i Dehdasht c.sams

3.14i 11.59j 223e 9.36 k Omrabi3
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2.53m 11.09n 1.93h 9.16 m Maragheh 1\ 4l

2.030 9.12r 153k 7.59p Maragheh 2 ¥ 42l ,0

2.030 10.39q 153k 8.86 n DM-73-13
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Continued Table 6. Mean comparison of physiological characteristics of genotypes in

different humidity conditions
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Figure 1. Genotypes grouping in two conditions of supplemental irrigation (A) and dryland (B) based on
investigated traits by UPGMA method
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