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58 G5 Lyt o a5 6lB ) il Sl (Slaye eme) by 55 ) Jpo
Table 1- Analysis of variance (SS) of germination traits of wheat cultivars under waterlogging stress

conditions
o ol Hge £950 Sl S8 Sl Loy
Oy ae &bl Effective start of Germination Germination
S.0.V. DF germination uniformity speed
o~ 6 0.00209"™ 1047.37" 813.92"
Cultivar (C)
ulé c 3 *k *k
e 2 0.02150 2382.85 8074.81
Waterlogging (W)
v X b 12 0.00197™ 2025.21™ 632.57™
CxW
s
63 0.00146 684.54 65.63
Error
S e 9.81 17.36 6.55
CV (%)

Aoy Sy g i Jleil sl j0 lo gixe B g lo e BB 0525 pas o a4y s g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.

Bye i byl b cod pai a1 Siailex Slae (Olape gaemme) il yly a4y i =Y Jaaz anlsl
Table 1- Analysis of variance (SS) of germination traits of wheat cultivars under waterlogging stress

conditions
St gt @bl az ) Slez S5 obb Sy oy Jboy azals
S.0.V. DF Effective germination end Germination (%) Normal seedlings
_“’5’ 6 1884.59™ 913.50** 289.30™
Cultivar (C)
N - -
) )c 2 8964.67 149.73** 748.16
Waterlogging (W)
. ulé . ke *k
w7 B 12 3550.76 345.92ns 211.33
CxW
Uas
63 596.23 1009.25 286.75
Error
ol 2 o
P 9.00 4.63 8.30
CV (%)

Doy S g iy Jleiml zolaw (o lo e BT 5 jlo sixe WIS 042 pie (ol iy ik g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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s 392y ()lo e Dgldl woyd Sy mhaw )3 Syl 5 (bl g ke 950 (Sidilexr (B9 Slas Sl

VP SBye A5 mhaw 5o 5 Sidiler i (bl Sho o 4 Slie led el FA (A5 w0 (Y Jgo2)
(Y Jgaz) wols plas |y g,ls pme Sl ao 10 K o j0 Slas coled oo sl

S 5 e o 55 008 plB | Sl Slio (Slapye gyame) blite gl 23 Y Jpaz
Table 2- Slicing of interaction (SS) of germination traits of wheat cultivars at each level of waterlogging

stress
G5 sk @yl az o ialer Fee bk ialez Fee oyl
Stress levels DE Effective germination end Effective start of germination
el 6 262.91" 368.62"
Control
A gl 6 4.72m 471.50"
Level 48
1 b 6 4767.66" 606.37"
Level 96

Aoy Sy g i Jleil sl j0 lo gixe B g lo e BT 0525 pas o a4y s g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.

S 5 s 5 50 paS )1 il Dlis (Slapye gyarme) blite Sl (230 Y Jpur sl
Table 2- Slicing of interaction (SS) of germination traits of wheat cultivars at each level of waterlogging

stress
oA ok wolil a0 Slsr SIS Sz Sy Jley azmals
Stress levels DF Germination uniformity Germination speed Normal seedlings
el 6 368.57 0.000233" 10.42m
Control
A gl 6 360.49™ 0.000649" 184.50™
Level 48
Vb 6 2487.52" 0.003180™ 305.71"
Level 96

9 % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,

respectively.

Aoy S g i Jleiml zolaw (o lo ge BT g jlo jixe WIS 0g2 g pie (o iy s
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Bl o i poe w3 Fiallez S5 £50 ek amlie Jsuz il i Fidilex F0 LG 9 £9
Dolis pB) S 2T G el FA (25 a0 00l BT 503 )5 03, 0 9 )V (Y (ol s)lo
Vi gl 50 etz siad Gialez 5B oly 095 (Lt LT g (o)l plyl 5wt sanliv (S el
5oy cbangS 18y 5 50 W nY o) 0505 (Mo sire gl ugld g 31 el g o s o)) e sl

Sy 5 s 2 50 paiS P8I L ey Dlas oSk dlie Y Ju
Table 3- Mean comparison of traits related to wheat cultivars at each level of waterlogging stress

(¥ Jsuz) 05100, 311, 995 sralez el ol

s ) Sidler Fie goyh Giallex Fie 0Ll Gl S leS Gl Cepe Jlog el
Stress Cultivar Effective start Effective Germination Germination Normal
of germination germination uniformity speed seedlings
Aftab 23.10b 54.35a 23.42a 0.023b 29.25a
Azar 27.90d 46.26hc 19.23b 0.025ab 28.00a
al Ghabous 26.37¢ 45.29¢ 18.75b 0.030a 28.00a
Karim 36.69a 49.71b 13.02c 0.023b 29.00a
Control K ohdasht 30.02¢ 47.61bc 17.45bc 0.024ab 29.75a
Line 26.44¢ 46.46hc 19.23ab 0.026ab 29.25a
Sardari 26.05¢ 44 .85¢ 18.27b 0.031a 29.00a
Oeiles . 20.36 47.79 18.48 0.026 28. 89
Average
Aftab 3.91b 22.44a 18.45a 0.065a 27.50a
Azar 12.11a 22.74a 10.73b 0.058 27.00a
FA pla Ghabous 12.65a 23.56a 10.91b 0.054b 23..00b
Karim 12.91a 22.76a 9.85b 0.056b 29.05a
Level 48 i ohdasht 11.89a 22.89a 10.99b 0.057b 27.75a
Line 13.07a 22.94a 9.99b 0.056b 22.25b
Sardari 3.09b 22.14a 18.32a 0.068a 28.50a
esles 9.91 22.78 12.74 0.059 26.5
Average
Aftab 2.46d 21.98d 19.52d 0.081a 26.00a
Azar 2.83d 22.73d 19.73d 0.064bc 22.50bc
45 o Ghabous 11.71ab 44.63b 34.28b 0.049¢ 20.50c
Karim 12.67ab 30.20c 19.93d 0.055de 21.50c
Level 96 ohdasht 6.56¢ 23.01d 16.42d 0.059cd 25.00b
Line 13.28a 58.08a 44 543 0.049e 15.00d
Sardari 2.43d 22.94d 25.91¢c 0.070b 21.50c
eSles 7.42 31.93 25.76 0.061 21.71
Average

A K0S b g lo stae B do s gy Jleiol pelans ;3 LSD (5T (bl oty oo o5 yiiin Gy sl1s gt 52 50 48 olaenSile
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD

Test).
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Figure 1- Relationship of effective start of germination with waterlogging stress
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Figure 2- Relationship of germination speed with duration of waterlogging stress

AR


http://arpe.gonbad.ac.ir/article-1-366-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-05-01 ]

e 4 Fowly )3 pAS a2lS ged g Jjailgn

‘ uuyls [‘,5) 9 u.;)_»}!b 3 WJJS ps) as ol uLw.: C.’L») Y LJS.W LY 4>9.: L: JLO)J wL.Sg @)4&‘9—" CE-JT]
Bl 929 (65,0 Dol CbamsS 5 (10 (DLBT (w)S B g 09 093 Sialsr woys o Bl
US5) sl Sl aops szl ol i malan Ll 45 ol lis B el Sl dulie gl

(f

100

98

96 -
94 -
92
90
88 -
86 -
84 -

s dem yd
{germination percentage)

(cultivar) »G !

Byl s (ialez dopd f abail, -V IS0
Figure 3- Relationship of germination percentage and cultivar
(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)
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Figure 4- Relationship of germination percentage with duration of waterlogging stress
(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)
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Table 4- Analysis of variance (SS) of traits related to seedling heterotrophic growth of wheat cultivars
under waterlogging stress condition

S eds e ol ez azaty) Job azails Job aradls & azasy, Jsb
S.0.V. DF Root length Stem length Root/Shoot
.wﬁ) 6 330.22™ 16.26™ 3.93"
Cultivar (C)
0 42.64" 169.54™ 1.54™
Waterlogging (W)
i 12 63.82" 115.95™ 3.07°
CxW
s
63 66.05 61.53 0.70
Error
Hreals oyl 7.54 8.43
CV (%) 8.79

Aoy Sy g i Jleil sl j0 lo gixe B 5 lo g BB 0525 pas o iy s g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.

oS lyd Cod paiS a6l azalS Sl g e aldy b e pe Slao (Sl e ggezme) il)ly 4325 -F Jgur aslsl

5

==

Table 4- Analysis of variance (SS) of traits related to seedling heterotrophic growth of wheat cultivars
under waterlogging stress condition

Ol et e @olil az s azadle Sas 3 Araly, S
S.0.V. DF Root dry weight Stem dry weight
~ 6 47.88™ 153.64™
Cultivar (C)
=LA 2 20.15™ 24.50™
Waterlogging (W)
E Uls ¢ *k *k
e 12 72.89 50.05
CxW
Uas
63 46.25 34.39
Error
T e 11.85 12.07
CV (%)

Beoy0 S g iy Jleizl zolaw o lo gee BT g jlo s M| 042 poe o a4y i g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Table 2- Slicing of interaction (SS) of seedling heterotrophic growth of wheat cultivars at each level of
waterlogging stress-

oS gl solyT a0 azadls Jsb azadly, Jsb arle @ azady) Job
Stress levels DF Stem length Root length Root/Shoot
- 6 27.46™ 222" 22.66™
Control
YA ghe 6 20.65™ 1.82" 33.46™
Level 48
Vgl 6 26.43" 0.56™ 50.33"
Level 96

oy S g iy Jleiml zolaw o ls gae BT 5 Jlo sixe M| 0g2g pie (o iy ki g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.

i el 52 0 paiS 6B azalS by 5g i o, b e e Dlao (Slaye ggemme) blite (23 35 -0 Jeuz dalsl
B
Table 2- Slicing of interaction (SS) of seedling heterotrophic growth of wheat cultivars at each level of
waterlogging stress-

O g 6olyl a0 azadle S ) arade, SIS 0
Stress levels DF Root dry weight Stem dry weight
el 6 53.62" 108.34™

Control

A gl 6 32.39" 127.75™
Level 48

ﬁ? C—b—u) 6 7.02** 49.40**
Level 96

Aoy Sy g i Jleixl sl 10 lo gixe BB g lo g BB 0525 pas o a4y s g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Table 6- Comparison of mean of traits related to seedling growth of wheat cultivars at each level of
waterlogging stress

S ©5) azaiy, Job azadls Job azaile & azady, Job
Stress Cultivar Root length Stem length Root/Shoot
Aftab 15.47a 11.62bc 1.30
Azar 14.48ab 12.45ab 1.16cd
als Ghabous 15.48a 9.18de 1.69a
Karim 15.47a 10.37cd 1.49b
Control Kohdasht 12.80c 11.48bc 1.11d
Line 14.53ab 8.37e 1.74a
Sardari 13.74bc 14.73a 0.94e
Oeles 14.56 11.17 1.34
Average
Aftab 16.50a 11.63b 1.42c
Azar 15.27ab 14.27a 1.07de
Ghabous 16.13a 9.15d 1.76a
A gl Karim 16.69a 10.57hc 1.58b
Level 48 Kohdasht 13.56¢ 11.25b 1.21d
Line 14.15bc 9.70cd 1.46bc
Sardari 15.39ab 15.35a 1.00e
Oeiles 15.38 11.70 1.35
Average
Aftab 10.88bc 14.02a 0.77de
Azar 11.74ab 11.97cd 0.98abc
¥ o Ghabous 8.95d 13.90b 0.64e
Level 96 Karim 10.58bc 12.54bc 0.85cd
Kohdasht 10.43bc 10.29% 1.02ab
Line 9.67cd 10.68de 0.90bcd
Sardari 13.41a 12.35¢c 1.09a
Ol 10.80 12.25 0.89
Average

5508 08 b o ire B woys iy Jlei| zlaws ;0 LSD 393) oeleol Wil oo S e B> Gl e ;o 0 a5 ol Sk
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD
Test).
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V5 gl 50 5 09 WV Y 5 el o) 4 bonpe S5 055 (nomb 9 LT o3, @ bge azaty,
P ool s edalie VY (Y g )31 08) 50 0 iS5 el oF) )0 dzady ) Sl (55 Cn e e Celo
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Table 6- Comparison of mean traits related to seedling growth of wheat cultivars at each level of
waterlogging stress

i o3, azaile s o5 Azddy, SES O
Stress Cultivar Root dry weight Stem dry weight
Aftab 9.60a 5.97b
Azar 8.20b 5.26bc
alh Ghabous 6.70c 7.16a
Karim 7.89bc 7.60a
Control Kohdasht 7.74hc 6.21b
Line 5.37d 5.49bc
Sardari 9.51a 4.55¢
Oeles 7.85 6.03
Average
Aftab 5.91bc 8.99%a
Azar 5.25cd 8.12bc
Ghabous 7.62a 6.57d
A gl Karim 7.60a 7.60cd
Level 48 Kohdasht 5.62bcd 7.84hbc
Line 6.57ab 6.76d
Sardari 4.57d 8.79b
Oeles 6.16 7.81
Average
Aftab 8.19a 4.93bc
Azar 6.90b 3.50d
1% mlaw Ghabous 8.10ab 6.47a
Level 96 Karim 7.38ab 5.02b
Kohdasht 7.37ab 3.92cd
Line 7.30ab 3.74d
Sardari 8.30a 3.91cd
Ol 7.64 4.49
Average

55108 0% b o pire B aoys iy Jlei>| zlaws ;0 LSD O395) oeleol Wil oo S e B> Gl e ;2 0 a5 ol Sk
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD
Test).
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