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Table 1. The origin and site description of the 34 populations of Triticum boeoticum under study
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Table 2. Multivariate analysis of variance for studied characters in 34 populations of Triticum boeoticum

‘-")‘*‘" é)Lm u?‘)‘ e)Lc;‘ )Lx.ﬁ.n
S.0.V Test Test statistic
Pillai's Trace 0418”7
&l oS LS Wilks' Lambda 0.582"
Water stress Hotelling's Trace 0,718::
Roy's Largest Root 0.718
Pillai's Trace 0.299"
ol &5 slas Wilks' Lambda 0.722"
E, Hotelling's Trace 0.355”
Roy's Largest Root 0.226
Pillai's Trace 3.189"
ooz Wilks' Lambda 0.005™
Population Hotelling's Trace 1 1,483* i*
Roy's Largest Root 6.348
Pillai's Trace 1.744
DS g Camex lae S Wilks' Lambda 0.132
Population x Water stress Hotelling's Trace 2.387
Roy's Largest Root 0.572

" Significant at 1% probability level.
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Table 3. Analysis of variance for studied characters in 34 populations of 7. boeoticum under normal and water deficit conditions

sl az G sl Pk JdolS el o BB, Sy By, afles e
e syl o SR Sy i i Sydnnd wb wbgas
e df LA CHL DH DPM SW  GFP
Repfli); ion 2 1248.99 16.56 63.10 103.00*  4.66 6.87 0.075 673
w;fér”;fgss 1 2055.36" 10.79 51.48 388.38%°  4.53 3.44 0.064  15.89
! «]f:LL"' 2 92.47 7.69°* 182.53° 0.68 525 2350 0.004 1638
Pomon 33 176.99*  10.95* 53.01° 11.04*  80.26"  32.16™  0.025% 17.68"
u
'“ DR fxuw " .
Population* 33 55.12 1.14 40.41° 8.10° 471 2.92 0.007 475
Stress
Y sl
[ 132 51.25 1.48 23.13 5.29 4.59 3.04 0.007  5.00

*, **Significant at 5% and 1% levels of probability, respectively TN 0 Jlasl o 5o o sxe (o5 a4 FE K
GFP, SW, DPM, DH, LT, CHL, LA and PH: Grain Filling Period, Seed Weight, Days to Physiological Maturity, Days to Heading, Leaf
Temperature, Chlorophyll Index, Leaf Area and Plant Height, respectively.
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Table 4. Mean of studied characters in 34 populations of 7. boeoticum under normal and water stress conditions

Ll Sy glis) :’i" J’J: 2 ”1; IR ”’i: 9 {;’;’ Sl wls b e
Condition PH (¢cm) L /; (‘-c”;;l’z) CHL (l;pa d) LT (°C) DH 5P19\e)[):5 SW (gr)  GFP (day)
NBJ;ﬁal 67.77° 627 44.32 3037 70.82 100.77 0.45 29.94
ol o8 61.42 5.81 4431 33.13 71.12 99.45 0.42 29.38

Water stress

*, **Significant at 5% and 1% levels of probability, respectively JAIPY- Y PCE I PR PO

GFP, SW, DPM, DH, LT, CHL, LA and PH: Grain Filling Period, Seed Weight, Days to Physiological Maturity, Days to Heading, Leaf
Temperature, Chlorophyll Index, Leaf Area and Plant Height, respectively.
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Figure 1. Percent reduction of studied characters under water stress condition as compared with normal condition

in 34 populations of 7. boeoticum.
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Table 5. Means, variance components, genetic and phenotypic coefficients of variation and heritability for the
measured characters in 34 populations of 7. hoeoticum under normal irrigation condition

lim oSl oib)ls o=l o=l Sl gy Sl oy ey
Traits Mean el S5 cshaae ) S5 ﬁHQB ?
Vp VG VE CVP CVG
Sp Jde 5 a3l
CHL (spad) 44.32 32.74 14.49 18.25 12.90 8.58 44.25
S sles
LT (C) 30.37 5.88 0.56 5.32 7.98 2.46 9.52
el I))"f; b9 70.82 18.36 13.40 4.96 6.05 5.16 72.98
S )| 67.77 68.03 13.99 54.04 12.17 5.51 20.56
PH (cm)
s o 0.45 0.01 0.004 0.008 24.34 13.85 40.00
SW (gr)
o9 20 Jsb
Sy 6.27 3.03 1.59 1.44 27.78 20.09 52.47
LA (cm?)
Sy B 395
o9 100.77 7.63 4.62 3.01 2.74 2.13 60.55
DPM
als ol ol
G 29.94 8.19 2.58 5.61 9.56 5.36 31.50
GFP (day)

hZB, CVg, CVp, Vg, Vg, Vp, CHL, LT, DH, PH, SW, LA, DPM and GFP: Broad-sense heritability, genetic
coefficient of variation, phenotypic coefficient of variation, environmental variance, genetic variance,
phenotypic variance, chlorophyll index, leaf temperature, days to heading, plant height, seed weight, leaf area,
days to physiological maturity and grain filling period, respectively.



&l oS i 5 ole bl o s Triticum boeoticum slacaass> Suiss £55 anllls )| Ko § paie vf

&l oS L azly yls o T o i e Ll b o boeoticum
Table 6. Means, variance components, genetic and phenotypic coefficients of variation and heritability for the
measured characters in 34 populations of 7. hoeoticum under water stress condition

Oyt oy Olpodi e iyl

Slas oSl oigid mibyly (S5 ibyly (e wib)ls L <
Traits Mean Ve Va Vg s o 6‘2&;
CVp CVg h%,
SrdesS et g g 32.88 121 31.67 13.23 2.53 3.68
CHL (spad)
Szl 33.13 9.34 1.89 7.45 9.22 441 20.23
LT (C)
o g@: “i g2 1559 11.86 3.73 5.55 4.84 76.07
) 6142 10135 29.20 72.15 16.39 8.79 28.81
PH (cm)
o o Slas 0.42 0.009 0.001 0.008 22.93 7.51 1111
SW (gr)
Srome A 5 3.33 1.45 1.88 31.40 2070 43.54
LA (cm?)
S S Bls g9 45 7.92 5.03 2.89 2.83 2.25 63.51
DPM
U)o 025 2 05 9g 33 6.12 156 4.56 8.42 424 25.49
GFP (day)

hZB, CVg, CVyp, Vg, Vg, Vp, CHL, LT, DH, PH, SW, LA, DPM and GFP: Between population heritability,
Genetic Coefficient of Variation, Phenotypic Coefficient of Variation, Environmental Variance, Genetic
variance, Phenotypic Variance, Chlorophyll Index, Leaf Temperature, Days to Heading, ,Plant Height, Seed
Weight, Leaf Area, Days to Physiological Maturity and Grain Filling Period, respectively.
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Table 7. Correlations among studied characters in 34 populations of 7. boeoticum under water stress condition
ol 3B G, w2 rxJeb Sdew, b 39, OXD y 0,99
Slas Spddg,l5 Sy sles alw Ge el aboSles Sy e o5l es yud als
Traits CHL LT DH PH SW LA DPM GFP
LT 0.02 1
DH 0.02 -0.09 1
PH 0.26™ -0.34" 0.30"™ 1
SW 0.18 -0.29" 0.12 071" 1
LA 0.28"™" -0.21" 0.11 0.54" 0.51" 1
DPM 0.22" 0.00 0.78" 032" 0.13 0.08 1
GFP -0.07 0.14 -0.68" -0.10 -0.04 -0.09 -0.07 1

* ok

", "Significant at 5% and 1% levels of probability, respectively. TN 570 Jlist mhas 1 s e oSS i

CHL, Chlorophyll index; LT, Leaf Temperature; DH, Days to Heading; PH, Plant Height; SW, Seed Weight;
LA, Leaf Area; DPM, Days to Physiological Maturity; GFP, Grain Filling Period.
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Table 8. Correlations among studied characters in 34 populations of 7. boeoticum under normal irrigation

condition
ol 3B G, w2rexJeb g;%*') G 59, Oy 0,99

clie Sp bl Shgke bt G eyl alboSles Spimeys Sjgls b SIHE
Traits CHL LT DH PH SW LA DPM GFP

LT -0.217 1

DH -0.05 -0.32" 1

PH -0.10 -0.17 -0.06 1

SW 0.14 0.03 -0.07 0.48" 1

LA -0.03 -0.13 0.06 0.51" 045" 1
DPM -0.05 027" 0.75"" 0.02 -0.08 -0.03 1

GFP 0.02 0.22° -0.77" 0.11 0.02 -0.12 -0.16 1

", "Significant at 5% and 1% levels of probability, respectively.

EEEd

TV o8 Jleisl gl o Josies a4

CHL, Chlorophyll index; LT, Leaf Temperature; DH, Days to Heading; PH, Plant Height; SW, Seed Weight;
LA, Leaf Area; DPM, Days to Physiological Maturity; GFP, Grain Filling Period.
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Table 9. Stepwise regression for grain yield as the response and other characters as predictors under water stress

condition
09 S 5 el o o )
oo 4 ol Lol i Regression L e
Variables added to the e 3l Loye coefficients e O oy
. 7
model Constant bl b2 Partial R JoR? F
oo 25 0.001  0.007° 0.511 0.511 104.36°
Plant height (cm)

S e 2o s 0.000 0.009"  0.006™ 0.021 0.531 56.15%

Leaf area (cm?)

* **Significant at 5% and 1% levels of probability, respectively.
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Table 10. Stepwise regression for grain yield as the response and other characters as predictors under normal
irrigation condition

O3S 5l o

Joo o ol jiza ) P Rearer e it Omd s
Variables added to the lae ceression coetlicients =3 Joe
model Constant bl b2 b3 Partial R’ R’ F
S st g 105 0450 0.243 0.243 3208
Leaf area (cm”)
g € 20051 0291 0.004° 0.063 0.292 21.84°%
Plant height (cm)
Sr Jede k5 als - - ) -
Chlorophyll index -0.240  0.288*  0.004**  0.004° 0.039 0.325 17.21*
(SPAD)

* ** Significant at 5% and 1% levels of probability, respectively.
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Figure 2. Dendrogram of 34 populations of 7. boeoticum in 1) normal irrigation condition and 2) water stress

condition.
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Abstract

To study genetic diversity of several agronomic and physiologic traits and the effect of water
deficit stress on these characters in 34 populations of 7. boeoticum, an experiment was conducted as a
split-plot using randomized complete block design with three replications in Research Station of
University of Tabriz in 2010. The main plots consisted of stress and non-stress conditions and the
populations were considered as sub-plots. Analysis of variance showed significant differences among
populations for all studied traits, indicating the existence of genetic variation among populations.
Phenotypic coefficients of variation for seed weight and leaf area were highest and for days to
physiological maturity were lowest in both stressed and non-stressed conditions. Correlation
coefficients and stepwise regression showed significant positive associations of seed weight with leaf
area and plant height in both stress and normal conditions. In addition, chlorophyll index was also
included in the regression model under normal condition. Cluster analysis grouped populations into
five and three clusters in stress and non-stress conditions, respectively. In the water deficit condition,
populations 114, 118, 176 and 216 by having the highest chlorophyll index and seed weight had
superiority over other populations. In the normal condition, populations 3, 10, 12, 120, 127, 257, 277,
320 and 485 in the second group had the highest seed weight, chlorophyll index and leaf area.

Keywords: Agronomical and physiological traits, Cluster analysis, Drought stress, Einkorn, Wild
wheat
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