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Table 1. Analysis of vanance of effects of different levels of salnity on germmation components of wheat cultivars

P plEy | pdee elaadlis g et aloiee ol 5E il et Y Jgi

(MS) claye fSs
L o e atls Ll ek
7, b gy, bako z 3
df ity bl odgdl bl doedn; gy gl ailadl B el g "o o ity il Y laeh Mo
i dgdis, il 3 s ¢ syl e i
Number of Ratio of radicle Germination (Germination

Radicle  Plumule Radicle Plumule  Remaming Seadling G
lngth  lemgh  weight weight  seedweight  weight ~ Lomgest Lomgest o ophumle OSEEESM g percenge
radicle  plumule : umiformity &
seed weight
...n..,u.l. 3 574717 6B4.66 T  6634x1077T 34335210777 333700x10%7 SE2THTxI0CTT 10627177 B34347 4527 1207 3637217 00006277 13645237
Salinity (S}
._f_..\ 7 37467 12507 1157«10%7"  138Bx10%7 36631x10%= 205337x10°* 50167 16987 4787 0247 526177 0.00001257  710.12477
Cultrvar (C)
a..mxx..MWh 35 3827 g 52x107%  ZD9x107% 17147w10°=  63820x107= 6347 4227 0497 0™ E748%  0.00000063 5608
:.I.m% sl 96 1.72 1.00 68x107 172x107 17808=10" 17680=107 217 131 022 10.08 10268 0.00000185 3011
o1

ns, * and ** represent: not sigmficant, significant at 3% and 1% emror probability, respectively.
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Table 2. Mean comparison of interaction effects of salinity and wheat cultivars on radicle length (cm).

(o gil) azadn; Job do gl 08) 10 6550 Jlie Jl Sk anslio -Y Jgiz

o

o Saysons Gaspard Finkan MV-17 Chamran Sardari Atila-4 Azar-2
Salinity (mM)
0 (control) 10.06 e-h  10.50d-g  9.24¢g-j 13.40bc 12.13 cd 15.08ab 12.46cd 12.87c
25 823h-k 10.58d-g 9.72fj 13.44bc 11.42 c-f 16.88 a 1294¢c  11.92c-e
50 8.00i-k 8.77 g-j 635kl 11.40c-f 9.21 gj 1291c¢  10.0le-i 11.59 c-f
100 4.96 Im 4.00 mn 4.76 Im 7.43 jk 5.05Im 7.67 jk 624kl 9.12 g-j
150 1.03 op 1.33 op 1.51 op 1.91 op 1.84 op 206np 1.820p 2.62no
200 0.53p 0.61 op 0.68 op 1.05 op 1.05 op 1.10op 121o0p 2.22n-p

Bl a5l e IS wuo y0 iy mhaws 0 LSD 0995) oolsl g S i B SO JBluas slyls sl Sileo
Means with same letters have no significant difference, based on LSD Test (a=0.05).
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Table 3. Mean comparison of interaction effects of salinity and wheat cultivars on plumule length (cm).

S

. Saysons Gaspard Finkan MV-17  Chamran Sardari Atila-4 Azar-2
Salinity (mM)

0 (control) 10.53 i-k 9.58 j-1 15.80a 11.92d-f 11.50e-i 13.33 cd 11.62 e-h 13.21 cd
25 10.39g-j 11.40e-i 1421bc 12.70de 12.15d-f 15.36 ab 12.62d-f  14.50 a-c
50 10.28 g-j  10.15h-k  11.43e-i 11.16f-i 11.34e-i 11.49 e-i 12.18d-f 11.68 e-g

100 7.03 no 5920 6.08 o 9.43 j-1 8.68k-m 7.67 mn 8.151-n 9.23 -1

150 0.90 rs 1.37 p-s 0.76 rs 2.52 pq 2.83p 1.53 p-r 2.84p 2.46 pq

200 0.39 s 0.03 s 0.16 1s 1.18 g-s 1.19 g-s 0.51rs 0.82rs 0.83 rs

25,105 505 b g,ls e M o y0 gty s ;0 LSD g03T il 5 S yiie By G JBlas gl slaSilee
Means with same letters have no significant difference, based on LSD Test (a=0.05).
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Table 4. Mean comparison of germination components in different wheat cultivars.

2N O59

O mele G sl 038 L “ly> (2SS,
R R ey BV d:« o B
J . . . .
: Radicle Plumule Remaining Seedling RaFlo ° Germination Germination Germination
Cultivar . . eed ; radicle to . . -1
weight  weight : weight uniformity ~ rate (h) percentage
(mg) (mg) weight (mg) plumule (h)
me me (mg) me weight
Saysons 3.9d 5.7d 19.9 29.6 0.85a 53.47c 0.0112 cd 50.00 ¢
Gaspard 4.0dc 7.1cb 276 387  054b  4588ab o064 42.66d
Finkan 2.5e 6.0d 26.3 36.9 0.57b 36.28 a 0.0126 ab 56.93 b
MV-17  38d 64cd 296 399  066ab  4746bc  00113cd  50.80¢
Chamran 47b 70cb 163 28.1 0.79a 42.81b 00127 a 62.90a
Sardari 40dc 7.5ab 225 36.1 0.56b 4959bc 00117 be 50.93 ¢
Atila-4  54a  80a 212 366 073ab  5020bc  gplond  49.00¢
Azar2 45bc  80a 20 325  075ab  4850bc  ol00d  48.60¢

5,108 0 b (gl e M so o s e ;o LSD gel Lulal s g 12 50 S i G G s sl Silo
Means with same letters in each column have no significant difference, based on LSD Test (a=0.05).
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Table 5. Mean comparison of wheat germination components under salinity stress

059 a8l ()59 059 039 T -aller Sl
035Lou8l _ a8l 4 o . L
St azam, T aals e 5 Gialz s (Gialyz s
Salinity Radicle Plumule Remalanng Seedling Rg.t 1(1) of Germination Germination Germination
(mM)  weight weight see h weight radic elto uniformity rate (h™) percentage
(mg) (mg VI (mg PUmMe g,
(mg) weight
0 53b 9.6b 11.8d 26.7 ¢ 0.55¢ 33.32a 0.0167 a 86.33 a
(control)
25 59a 10.5a 14.4 cd 30.9 bc 0.56 ¢ 39.84b 0.0137b 71.44 b
50 5.1b 9.6b 15.7 cd 30.5 be 0.56 ¢ 53.77 ¢ 0.0108 c 56.11 ¢
100 40c 7.6c¢ 2.07 c 324 bc 0.55¢ 5740 ¢ 0.0092 d 37.0d
150 2.5d 33d 31.5b 37.2b 0.77b 55.24 ¢ 0.0080 e 11.0e
200 1.7¢ 1.3e 433 a 464 a 1.10a 51.0c 0.0001 f 2.00 e

Wl 5085 b gl e IS vy byl ;0 LSD 3995) oolsl g gt B 0 S i By o syl slo Sl
Means with same letters in each column have no significant difference, based on LSD Test (¢=0.05).
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Table 6. Mean comparison of interaction effects of salinity and wheat cultivars on the longest radicle (cm)

GoBl) azais; (n Fhob io ln o8 53 6598 Jlite | slacnSilos amlio -7 Jgur

. ‘_5)}‘2 Saysons Gaspard Finkan MV-17 Chamran Sardari Atila-4 Azar-2
Salinity (mM)

0 (control) 13.16f-j  14.16e-i  13.14 -] 17.62 bc 17.05 cd 19.60 b 17.78 be 16.08c-¢
25 11.94 i-1 14.94d-f  12.69 f-j 16.08c-¢ 15.87¢c-¢ 2273 a 17.46bc 16.83cd
50 11.48j1 1231 gk 9.721-n 14.52e-g 12.17h-k 17.09 cd 14.20e-h 15.71c-e

100 6.78 op 542p 7.10 op 10.28 k-m 7.86 no 10.32k-m 8.44m-o 11.78j-1

150 1.6 q 2.53q 1.94q 270 q 240q 245q 249q 2.88q

200 0.7q 0.73 q 0.99 q 1.48 q 146 q 1.40q 1.61q 1.76 q

5,05 K00 b (55l s S ao p0 i mhaws 0 LSD (g0l ol o S iie By G JBlas slls slan Silea
Means with same letters have no significant difference, based on LSD Test (0=0.05).

Table 7. Mean comparison of interaction effects of salinity and wheat cultivars on the longest plumule (cm)

Gl azadlo o 5ol do Gln o8 )3 65555 Jlite S sl cnSilos anlio -V Jgux

S

.. Saysons Gaspard Finkan MV-17 Chamran Sardari Atila-4 Azar-2
Salinity (mM)
0 (control) 12.23h-k  12.00i-m 18.11a  1391e-h 1246h-k  15.03c-f 13.24f§ 1520c-e
25 12.63h-k  12.96 g-j 16.03bc  14.06d-h  14.63c-g 17.53ab 14.00d-h  15.83 b-d
50 11.36jn  11.40jn  14.62c-g 12.70h-k  13.63e-i 1470c-g 14.01d-h  15.01 c-f
100 8.40 op 793 p 7.76 p 11.01k-n  10.16 m-o  10.03no  10.431-n  11.36j-n
150 L.71 t-w 221 s-v 1.40u-w  3.61g-s 423q 2.33r-u 4.14 qr 3229t
200 0.62 u-w 0.06 w 0.36 vw 1.63 t-w 2.00 s-v 0.82 u-w 1.46 t-w 1.60 t-w

Bl Ko b (gl e IS s ys iy mhaws ,0 LSD 0993) oolsl p S e B SO JBlas slls sl Siles
Means with same letters have no significant difference, based on LSD Test (0=0.05).
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Table 8. Mean comparison of interaction effects of salinity and wheat cultivars on the number of the radicle

o = Saysons  Gaspard  Finkan MV-17 Chamran  Sardari  Atila-4  Azar-2
Salinity (mM)

0 (control) 4.4 a-e 4.4 a-e 3.5fk 3.8d-i 4.8 ab 3.2h-k 48ab 3.1 h-m
25 4.8 ab 46ac 3.1hm 34gk 4.8 ab 32h-k  44ae 32hk

50 42b-f 43 a-e 3.6e-j 3.6e- 4.8 ab 33h-k  43ae 34gk

100 3.8 d-i 43 a-e 33h-k  3.8d-i 50a 32h-k  45ad 32hk

150 3.8 d-i 30i-m  28km  3.84d-i 4.1b-g 29j-m  42bf 35fk

200 1.9n 2.4 mn 241-n  33hk 3.8c-h 31hb-m 32h1 29jm

5,5 K0S b (55l e IS aoyo my s 0 LSD (903l bl o S iie By G JBlas 51l slanSilea
Means with same letters have no significant difference, based on LSD test (a=0.05).
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Abstract

In order to study the effects of different levels of salinity on germination components of wheat
cultivars, a factorial experiment was conducted based on a completely randomized design with
three replications. Experimental factors were wheat cultivars at eight levels (Saysons, Gaspard,
Finkan, MV-17, Chamran, Sardari, Atila-4 and Azar-2) and six levels of salinity (0, 25, 50, 100,
150 and 200 mM NaCl). The results indicated that salinity had significant effects on all of the traits
studied (i.e., radicle length and dry weight, plumule length and dry weight, remaining seed weight
after germination, seedling weight, the longest radicle and plumule, number of radicle per seed,
ratio of radicle weight to plumule weight and rate, and uniformity and percentage of germination).
All of these traits declined with an increase in the salinity (except the ratio of radicle weight to
plumule weight, remaining seed weight after germination and seedling weight). The highest ratio of
radicle weight to plumule weight, remaining seed weight after germination and seedling weight
were recorded in the salinity of 200 mM NaCl. The cultivars showed significant effects on all of
the traits studied (except remaining seed weight after germination and seedling weight). Chamran
cultivar showed the highest number of radicle per seed, the ratio of radicle weight to plumule
weight, rate and percentage of germination. The highest radicle length and the longest radicle were
obtained from the Sardari cultivar while in Azar-2 cultivar it was vice versa in plumule. Atila-4
cultivar showed the highest radicle and plumule weight. It seems that compared with other
cultivars, out of the cultivars studied, Chamran, Azar-2, Sardari and Atila-4 were more resistant to
salinity stress.

Keywords: Number of radicle, Remaining seed weight after germination, Salt stress,
Wheat cultivars

Highlights:
1- Introduction of wheat cultivars with more tolerance to salinity conditions at germination
stage.
2- Study of eight different wheat cultivars in terms of germination indices under salinity stress
conditions.
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