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1- Days to heading (DTH)

2- Days to maturity (DTM)

3- Plant height (PH)

4- Peduncle length (PL)

5- Relative water content (RWC)

6- Number of seed per spike (NSPS)
7- 1000 kernel weight (TKW)

8- Harvest index (HI)

9- Grain yield (GY)

10- Hotelling T square
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station during cropping season 2016-17



OV

e Ol gl (LSl e (olSiwls 51 (U pusS (o099 (WOIF (o Lailgy (owy

Joleiel 85U Jol5 b 8 g0 (piliylg 43535 53 oy Cod Ol (Wlaypo (1Silue) (bl 3IUT-Y Jgun
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randomization design
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Table 3- Shannon’s diversity index (H) of nine characters of Iranian bread wheat landraces by origins under supplemental
irrigation (IR) and rain-fed (RF) conditions separately

&5l
eSS Ol pasld
Supplemental Shannon’s diversity index (H)

irrigation (IR)

.. .. lgismo Al dlass 132 53 J L&
G 595 G 595 £us,l Job ‘5‘ ) i ’ ,,z‘;_,,, oals Sles ot
slals dias S Sty Slediepy b s
Origin Days to Days to Plant  Peduncle Rvevl;t;:e T;:;:(eir l:eor(LOe-l Harvest  Grain 3,5t
heading maturity height length content per spike weight index yield Meszgl +
“ 0.97 1.10 1.02 0.98 0.95 1.06 0.97 0.92 0.82 0.98
Unknown 0.03
o 0.90 0.88 1.03 0.98 0.97 0.97 1.01 0.85 0.95 0.95 %
East 0.02
i 0.96 1.00 0.90 0.91 1.05 1.04 0.95 1.02 1.02 0.98
West 0.02
e
f)” 0.99 0.93 0.94 0.87 1.01 0.94 0.85 0.87 0.99 0.93
Middle 0.02
ial 0.63 1.04 0.78 0.98 0.65 0.85 1.07 1.01 0.74 0.86
South 0.06
J 1.09 0.83 0.87 0.83 1.01 1.01 0.97 0.96 0.83 0.93
North 0.03
Sl
ot 0.92 0.96 0.92 0.93 0.94 0.98 0.97 0.94 0.89 0.94 +
Average 0.01
Continue table 3. Y Jgaa aoldl
w2 Ol padls
Rain-fed L
Shannon’s diversity index (H
(RF) Yy (Y
- - Jgicxe sl IR0 s S
G 595 G 595 eus)l ISl Jsb ‘5‘ 7T s oadls  aSles E (ke
e R W S G A Cand s 2 oy, S &l s
. eduncle i
Origin Days to Days to Plant length Relative Number of Harvest  Grain 3,5 !
heading  maturity  height water seed per kernel index vield  Mean + SE
content spike weight
sl
1.02 0.72 0.95 1.09 0.96 1.14 0.89 0.99 0.00 0.86 £0.11
Unknown
é)‘&t 0.78 0.89 0.97 0.98 1.00 1.07 0.90 1.04 0.00 0.85+0.11
as
e 0.81 0.86 1.04 0.91 0.97 0.95 1.01 0.89 0.00 0.83 £0.11
West
e
f)” 0.89 1.08 0.96 0.98 0.96 091 0.89 0.98 0.00 0.85+0.11
Middle
Aol 0.80 0.73 0.95 0.88 0.97 0.73 0.95 0.82 0.00 0.76 £0.10
South
J 1.03 1.06 0.71 1.08 0.87 0.87 0.88 0.89 0.96 0.93 £0.04
North
Sl
ol 0.89 0.89 0.93 0.99 0.96 0.95 0.92 0.94 0.16 0.85 +£0.08
Average
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and rain-fed (b) conditions
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Table 4- Mean traits in geographic origins separately under supplemental irrigation (IR) and rain-fed conditions (RF)

ws Lol B o Ole
Unknown East West Middle
clie eSS 55! w23 eSS 55l w23 (eSS 55l 2 eSS g5l w23
Traits IR RF IR RF IR RF IR RF
(3l b }5,’ 148.23 147.00 144.00 146.00 146.35 145.72 14441 146.23
Days to heading
e B3 . 186.30 184.63 184.84 184.04 184.96 184.48 185.78 185.10
Days to maturity
ﬂﬁ,ﬁw" 70.73 75.14 79.19 74.84 76.23 76.60 74.05 72.15
Plant height (cm)
Sy g 27.88 27.48 32.13 27.85 30.97 28.39 28.99 26.31
Peduncle length (cm)
o el slyie 78.99 74.03 78.42 7111 77.65 73.25 76.52 72.72
Relative water content
sy > &y Sl ) 28.78 31.59 33.83 34.05 31.90 30.75 27.70 30.96
Number of seed per spike
b i ")’:5 32.35 30.68 34.48 33.84 33.09 33.93 35.94 35.95
1000-kernel weight (g)
s ‘)‘»L“ 24.35 29.43 29.42 31.56 29.12 29.50 26.77 30.60
Harvest index
a3, 2759.50 2612.56 3300.67 2691.70 2920.12 2683.66 3055.70 2535.56

Grain yield (kg.ha!)
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g Jlowd
South North
Olio P S 3 PO eSS gyl a2
Traits IR RF IR RF
(i U o) 139.48 142.90 143.81 143.81
Days to heading
ooy B3y 182.14 182.95 183.81 183.23
Days to maturity
g €15 72.94 65.46 77.62 75.35
Plant height (cm)
Sy Jobo 29.84 25.59 29.79 2821
Peduncle length (cm)
o Slye 78.23 70.43 76.28 71.46
Relative water content
Al o 50wl oluss . 30.84 31.65 29.64 30.04
Number of seed per spike
b Jbe 0i 38.19 35.68 35.14 34.66
1000-kernel weight (g)
Cdld g U»L» 31.84 31.73 28.22 29.06
Harvest index
b Sl 329371 2893.00 280712 2692.59
Grain yield (kg.ha™!)
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Introduction

Wheat is one of the most important crops worldwide and one of the most essential commodity in the global
market. Many studies showed that it is necessary to increase global wheat production double before 2050 in
order to meet the growing demands of the population, changing diets and consuming biofuels. In recent decades,
climate changes have complicated the prediction of drought frequency and extent in the Mediterranean Basins.
Therefore, more genetic sources are needed to identify lines carrying genes for tolerance and adaptation to
drought conditions. One of the most important factors limiting growth, development, and productivity of crops is
drought. Landraces breeds have become particularly important as genetic resources adapted to local conditions.
An appropriate level of genetic variability in breeding materials and parental germplasm is vital for generating
improved germplasm with desired traits that help to increase crop production and thus improve human nutrition.
Landraces may facilitate to capture genetic recombination required for creating new genotypes tolerant to biotic
and abiotic stresses. It is necessary to comprehend well the available genetic variation in primitive wheat, wild
species, and landraces.

Materials and Methods

A core collection of 249 bread wheat landraces throughout Iran which belong to six different geographic
origins were studied under supplemental irrigation and rainfed conditions at Sararood Agricultural Research
Station in Kermanshah during 2016-17 growing seasons. Phonological, morphological and physiological traits
were scored including days to heading (DTH), days to maturity (DTM), plant height (PH), peduncle length (PL),
relative water content (RWC), number of seed per spike (NSPS), 1000 kernel weight (TKW), harvest index (HI),
and grain yield (GY). Phonological, morphological and physiological traits were analyzed based on unbalanced
combined completely randomization design. Two environments of supplemental irrigation and rain-fed were
compared based on Hotelling T square test for the measured traits and multivariate analysis was also used to
compare geographic origins in each environment separately. Shannon's index is employed to investigate
diversity in germplasm and was utilized GT-bi-plot technique in order to depict relationships among diversity
pattern for investigated traits and geographical origins of Iranian landraces.

Results and Discussion
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The results of unbalanced analysis of combined variation and multivariate analyses revealed significant
differences among geographical origins of Iran. Multivariate analysis showed significant differences among
genotypes with different geographic origins in terms of Wilks’ lambda (0.69, 0.39), Pillai's trace (0.33, 0.81),
Hotelling-Lawley trace (0.41, 1.1), and Roy’s greatest root (0.32, 0.57) for all traits at 1% probability level in
supplemental irrigation and rainfed conditions, respectively. It means that the present population had high
variegation. The results of bi-plot depicted significant differences between south geographic origins landraces
and other geographic origins landraces for GY, HI, and TKW under the both supplemental irrigation and rainfed
conditions. GT bi-plots revealed that the south landraces were early in flowering with high GY potential and also
they indicated more compatibility to unpredictable situations in medium drought (supplemental irrigation) and
severe drought (rainfed) conditions. The results indicated earliness (short DTM) as the most important
phonologic trait affecting GY under rainfed conditions. South landraces can be suggested as highly valuable
resources for using in breeding programs to develop new high yielding cultivars under unpredictable harsh
environmental conditions. The examined Iranian wheat landraces showed high variations for important traits
including GY, H, TKW and earliness.

Conclusion
Our finding indicated that the explored variation play an important role in developing new cultivars and may
be used in breeding programs aiming for adaptation to drought conditions. It is necessary to use a wide range of
breeding strategies in order to gain present diversity in bread wheat which will lead to the expansion of the
genetic basis of current cultivars and improvement of new wheat cultivars adapted to dryland conditions.
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