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Table 1. Name and pedigree of the studied Tritipyrum lines

Namel Pedigreeo >
(Az/b) Aziziah/ Th. bessarabicum
(Cr/b) Creso / Th. bessarabicum
(Ka/b) Karim / Th. bessarabicum
(La /b) Langdon/ Th. bessarabicum
(St/b) Stewart / Th. bessarabicum
(Ka/bxCr/b)F, Karim/ Th. bessarabicum x Creso / Th. bessarabicum
(Ka/bxCr/b)F;  Karim/ Th. bessarabicum x Creso / Th. bessarabicum
(Ka/bxCr/b)Fs  Karim/ Th. bessarabicum x Creso / Th. bessarabicum
(Ka/bxCr/b)Fs Karim/ Th. bessarabicum x Creso / Th. bessarabicum
(Ma/bxCr/b)F; Macoum / Th. bessarabicum x Creso / Th. bessarabicum
(Ma/bxCr/b)F, Macoum / Th. bessarabicum x Creso / Th. bessarabicum
La(4B/4D)/b Langdon/ Th. bessarabicum
(St/bxCr/b) Stewart / Th. bessarabicum x Creso / Th. bessarabicum

OB pasS o8, 50 b aslio ;5 Jlplyd pplish s Gidusal slacny Giailsz 4 bgpe Dlio il ly 4525 ¥ Jga
Table 2. Analysis of variance of traits related to the germination of promising non-Iranian Tritipyrum lines
compared to two bread wheat cultivars

Mean Squaressls po (nSileo

Mé'Lﬁ ‘)— - - ) J?‘I‘ J}Jo oo [ u)5 J"Qn)ﬁ ~L))5
el Sl asys Siilsr ey . . axdds, . azaile azaile
SOV .. .. Azdly, azadl Azdly,
DF Germination  Germination R . S'h ‘ Root R ¢ Shoot Shoot
percentage rate length  length T gy weighy  fesh dry
& & weight ry welg weight weight
“5,”f° 3 15595.90° 166.419° 133" 155.90°  0.0052" 0.0040™ 0.0054™ 0.0038"
Salinity
9 14 981.21™ 681.43™ 2057 16937 0.00059”  0.00023"  0.00056™  0.00034"
Genotype
S S5 . 4
Salinityx 42 36.50 45.65 0.60 0.46 0.000038  0.000027" 0.00004  0.00003*
Genotype
s
120 43.93 56.49 0.35 1.26 0.00003 0.000015 0.00003  0.000012
Error
(1) Sy o 2 11.93 12.56 9.83 14.29 10.75 12.60 11.28 11.44

CV (%)

ol do 0 O a0 ‘5)L{| OS] 090 o gime odumo L

# Showed significant statistical difference at 5% level

iz (5,905 ol ;30U paS 085 95 b (Slnld p b Aol (oS 5 5 adsl Glacn¥ )3 Giailex Slae (Sl anlie Y Jgur
Table 3. Mean comparison of germination traits in primary and hybrid lines of promising non-Iranian Tritipyrum with
two bread wheat cultivars at different salinity levels

vt s azadle Job azrdds) FOrjs azaile o

O T A (o) ) )

.. Germination

Salinity (mM) percentage Root length Root fresh Shoot fresh
(cm) weight (g) weight (g)
0 79.841° 9.9290° 0.062325° 0.060619°
80 60.000° 8.5749° 0.056639° 0.052670°
160 43.651° 7.3646° 0.047000¢ 0.048686°
240 38.571¢ 5.5457¢ 0.037873¢ 0.034356¢

b o s e LSD (5031 Goll 30 0oy 0 e 50 Ll D] siid S pidn By S5 sl a8 Sla . Siboo g ,2 40
In each column, means with the same letters are not significant at p<0.05 on basis of LSD test.
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Table 4. Mean comparison of germination traits in promising non-Iranian Tritipyrum lines in comparison
with two Iranian bread wheat cultivars under 240 mM NaCl salinity stress

Sl e e

i Sz sy Gy 5o 53 4'}’@% ,J}b 4?,“%)/)”4)}9 (p5) azasls 505
T Germination Germination (ol (# Shoot fresh
Genotype percentage rate Root length Root fresh weight (g)
(seed / day) (cm) weight (g)

(Ka/b)(Cr/b)F3 66.10° 52.56% 8.82° 0.055"° 0.055™
(St/b)(Cr/b) F3 56.445%° 51.46 4" 7.00" 0.047¢ 0.046°
(Ma/b)(Cr/b)F4 61.23¢ 56.58" 8.12%¢ 0.057% 0.042%
St/b 58.33¢ 43.568 8.70™ 0.058 0.055%
(Ka/b)(Cr/b) F2 57.73°¢ 57.56° 7.63°" 0.054"° 0.046°
Az/b 79.79° 75.74° 7.88° 0.043%¢ 0.058°
Ka/b 57.53%¢ 52.55% 8.54%¢ 0.052%° 0.049"
La/b 52.97°° 51.814f 7.84° 0.052%° 0.039°
(Ka/b)(Cr/b)F6 52.38¢ 47218 8.95" 0.062° 0.043%
(Ka/b)(Cr/b) F5 50.59° 47.65¢ 6.95" 0.050"° 0.049™
La/b(4b4d)*d 50.59° 46.87¢" 7.34°¢ 0.044°¢ 0.049 *
Crb 48.81% 45.76%" 6.76" 0.048*¢ 0.053%®
(Ma/b) (Cr/b) F3 47.02"% 41.76" 7.58°F 0.051*° 0.052%
Alvandusyl 55.59°¢ 53.69*¢ 7.54°f 0.047*¢ 0.051%
Gods a3 40.98" 36.87" 7.87° 0.046"¢ 0.036°
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In each column, means with the same letters are not significant at p<0.05 on basis of LSD test.
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Table 5. Mean comparison of salinity interaction across genotypes for root length (cm) trait in promising

non-Iranian Tritipyrum lines compared to two Iranian bread wheat cultivars

Salinity (mM) 45

555
Genotype 0 80 160 240
Alvand wyl 10.42° 8.92% 7.55%® 577
Gods _sui 10.30° 4.14° 3.61¢ 5.34%
La/b 10.15% 7.77%° 6.13% 5.33%
St/b 9.57% 6.70% 6.08 4.96"™
(Ka/b)(Cr/b)F5 9.08¢ 9.54* 6.50™ 4.96"™
La(4B/4D)*(b) 8.80"¢ 6.09¢ 5.64° 436"
(Ka/b)(Cr/b)F3 7.91°° 6.51°¢ 5.30° 431%
Cr/b 7.56% 4.68°" 4.44" 4.00"
(Ka/b)(Cr/b)F6 8.16% 7.55% 8.86" 3.97¢
(Ka/b)(Cr/b)F2 7.44% 6.48°° 5.70% 3.66"
(Ma/b)(Cr/b)F3 7.22¢F 5.65%" 4.66" 3.55¢
(Ma/b)(Cr/b)F4 7.79¢ 5.09%" 4.46° 3.50
Ka/b 7.92¢¢ 6.50°° 6.27° 3.128
Az/b 6.96" 6.10°° 438" 2.80"
(St/b)(Cr/b)F3 5.98" 5.28%" 465" 238!

Bl e o xe LSD (g0l ull 3 0o j0 O s 5o LT M witin S mie By S gl )b a5 oo Kile (gt o 0
In each column, means with the same letters are not significant at p<0.05 on basis of LSD test.
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Table 6. Mean Comparison of interaction of salinity in genotype for root dry weight (g) trait in non-Iranian
promising Tritipyrum lines compared to two Iranian bread wheat cultivars

5 Salinity (mM) (55
Genotype 0 80 160 240
Alvand w1 0.054° 0.043° 0.032° 0.021%
Gods a3 0.054° 0.043* 0.026"™ 0.013%
La/b 0.048" 0.043* 0.032° 0.023%
St/b 0.065* 0.032"¢ 0.029" 0.022%
(Ka/b)(Cr/b)F5 0.045>¢ 0.034 0.028° 0.013%
La(4B/4D)*(b) 0.029" 0.028"¢ 0.026™ 0.017"
(Ka/b)(Cr/b)F3 0.042"¢ 0.035"™ 0.027° 0.018"™
Cr/b 0.040"¢ 0.035™ 0.026™ 0.017*
(Ka/b)(Cr/b)F6 0.052° 0.040 0.035" 0.023%
(Ka/b)(Cr/b)F2 0.049" 0.038"™ 0.028° 0.013
(Ma/b)(Cr/b)F3 0.039"° 0.028"¢ 0.022"¢ 0.017
(Ma/b)(Cr/b)F4 0.039"¢ 0.034 0.024>¢ 0.015"¢
Ka/b 0.038"* 0.032"¢ 0.032° 0.027*
Az/b 0.035"* 0.030"¢ 0.022>¢ 0.018"™
(St/b)(Cr/b)F3 0.038"¢ 0.029"¢ 0.027° 0.017>

b cos 1o sixe LSD (05T bl 3 o j0 O ehans 50 LT M st S e By S sl a5 pla o Kils g o 0
In each column, means with the same letters are not significant at p<0.05 on basis of LSD test.
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Table 7. Mean comparison of interaction of salinity in genotype for shoot dry weight (g) trait in promising
non-Iranian Tritipyrum lines compared to two Iranian bread wheat cultivars

] Salinity (mM) 5,55
Genotype 0 80 160 240
Alvand sy 0.055° 0.045° 0.033% 0.0276"
Gods _uui 0.051° 0.044 0.027" 0.011¢
La/b 0.050° 0.044 0.039° 0.028°
St/b 0.048% 0.040™ 0.038° 0.024"
(Ka/b)(Cr/b)F5 0.040" 0.035° 0.028™ 0.0193°
La(4B/4D)*(b) 0.038 0.033% 0.028"™ 0.0193¢
(Ka/b)(Cr/b)F3 0.039% 0.032% 0.027" 0.0188%
Cr/b 0.043° 0.032% 0.027" 0.0183
(Ka/b)(Cr/b)F6 0.048"® 0.042% 0.026™ 0.0175%
(Ka/b)(Cr/b)F2 0.038% 0.032¢¢ 0.026™ 0.018%
(Ma/b)(Cr/b)F3 0.038% 0.031% 0.021° 0.014"
(Ma/b)(Cr/b)F4 0.036% 0.027 0.025% 0.015"
Ka/b 0.035° 0.031% 0.024% 0.016
Az/b 0.0336" 0.026°" 0.021¢ 0.0128
(St/b)(Cr/b)F3 0.0318 0.029% 0.025% 0.024"

Bl o xe LSD (yse5l ull 3 0o j0 O s 4o Lol GO w5 jiiie By S gl a5 oo Kl gt o 0
In each column, means with the same letters are not significant at p<0.05 on basis of LSD test.
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Table 8. Phenotypic, genotypic coefficients and general heritability of germination traits of promising non-
Iranian Tritipyrum lines compared to two Iranian cultivars under salinity and normal conditions

0 i o o SRy bl
e S L e O
Mean . Genetic Variance Phen.otyplc Gengtyplc General
Variance variance variance heritabilit
olao coefficient coefficient Y
Traits pas
P._x_c |a..\:. rms
tres Stress stress Stress stress Stress  Non- Stress  Non- Stress  Non-  Stress
s stress stress stress
Rootlength 842 431 4.89 3.8 4921 0.536 61 91 55 17 81 12
(cm)
arails Jsb
Shoot 9.99 7.8 0.64 0.41 85.67 51.08 93 91.9 92.6 91.6 98.9 99.2
length(cm)
azdio) S0
Root fresh 0.071 0.043 0.0031 0.0004 0.00014  0.0012 96 92 54 91 32 75
weight(g)
azadle 5o
Shoot fresh ~ 0.06  0.049 2.6 2.24 28.87 19.88 92 96 88 91 914 8938
weight(g)
S 59
el 0.071 0.023 7.34 0.09 38.15 4.38 95 92 87 91 83.8 97.9
Root dry
weight(g)
SEE (38
azasle 0.049 0.019 0.00074 8.04 0.14 3.32 99 98 80.3 96 65.8 95.9
Shoot dry
weight(g)
PEJTHIE NS
Germination 74.84  55.62 37.64 15.16 394063 19147 842 834 838  83.1 99 99.2
percentage
Sl e e
Germination 663  56.5 42 59.3 59.64  60.78 15 19 11 13 58 50.6
rate
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Fig. 1. Dendrogram obtained from cluster analysis based on germination traits under normal conditions
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Fig. 2. Dendrogram obtained from cluster analysis based on germination traits under stress conditions
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Comparison of Salinity Tolerance in Non-Iranian Primary Tritipyrum
Promising Lines with Two Wheat Cultivars in Germination Stage
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Extended Abstract

Introduction: Salinity stress is one of the most important factors in decreasing crop yield. Crossing
between cultivars and wild relatives is one of the methods to creating salinity tolerant plants that has led to
the creation of new Tritipyrum cereals. Investigation of the effect of salinity stress at the germination stage is
a reliable test in assessing salinity tolerance of many species; it reduces percentage and rate germination as
well as decreases of root and shoots growth. This research aims to investigate the effects of different levels of
salinity stress on germination of promising non-Iranian Tritipyrum lines and two wheat cultivars, Alvand
(salinity tolerant) and Ghods (salinity sensitive).

Materials and Methods: The experiment was conducted in factorial based on the completely randomized
design at the Faculty of Agriculture, Yasouj University. The first factor consisted of 13 Tritipyrum lines and
two wheat cultivars and the second factor consisted of different salinity levels (240, 160, 80, 0 mM NaCl).
Afther surface disinfection and seed culture in a petri dish, germination-related traits were measured until the
14" day.

Results: The results showed that by increasing salinity level, germination rate and percentage, root
length, shoot length, dry and fresh root weight, and shoot dry weight decreased. The highest percentage
(79.79%) and rate (75.74 seed per day) of germination in stress and non-stress conditions were related to the
Az/b line. The germination percentage of the Alvand tolerant cultivar (55.59%) was higher than 5 Tritipyrum
lines but less than the other 7 lines, its germination rate (53.69 seed per day) was higher than 10 Tritipyrum
lines. The percentage and germination rate of sensitive cultivar Ghods (40.98 and 36.87 seed per day,
respectively) were lower than all Tritipyrum lines. Under salinity stress, the La/b line had the highest root
length (7.77 cm) which was even longer than the root length of the Alvand tolerant cultivar (4.9 cm). The
highest root dry weight (0.027 g) under stress conditions was related to the Ka/b line and the lowest root dry
weight (0.013 cm) was related to the Ghods cultivar. Among germination traits, the highest and the lowest
heritability were related to shoot length under stress and non-stress conditions and root fresh weight (under
non-stress conditions) and root length (under stress conditions), respectively. Genetic variance of shoot
length and germination percentage in non-stress conditions was higher than stress conditions and selection
under non-stress conditions had a higher yield than stress conditions. Clustering of genotypes by cluster
analysis divided the genotypes into four groups under normal and salinity conditions. Under salinity stress,
the salt-tolerant cultivar was placed alone in the fourth cluster. The salinity-sensitive cultivar was also in the
third cluster with the St/b line. The rest of the Tritipyrum lines were clustered in the first and second clusters,
with (Ka/b)(Cr/b)F hybrid line in the first cluster. Salt stress condition seems to have separated Qods from
all Tritipyrum lines (except St/b), but under normal conditions, it did not indicate clustering accuracy of the
studied genotypes.

Conclusion: The results of this study demonstrated salinity tolerance in the most simple and hybrid lines
of this plant at the germination stage, among them (St/b)(Cr/b)F;, (Ka/b)(Cr/b)Fs, and (Ka/b)(Cr/b)F; and
La(4B/4D)x(b) and the simple lines La/b, Az/b and St/b were better than others. Therefore, these selected
lines can be considered in further complementary studies.

Keywords: Crossing, Heritability, Genetic variation, Stem length.

Highlights:
1. The studied plant is new and needs to be examined at the germination level before introducing.
2. Simple lines with the hybrid lines of this new plant have been studied that can show the effect of
Crosses.
3. Grouping of lines for tolerance or susceptibility is done solely based on germination traits.
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