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Effects of different salinity levels on germination indices in four sunflower varieties
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Table 1- Analysis of variance (Mean square) for different traits in sunflower cultivars under salinity stress

. T il St 05y e, S0y e eiso)y edl 505 e o el 5o
Bl EEBIE S ) .
S 0.V af Soot dry Rootlet dry Seedling dry Soot fresh Rootlet Seedling
T - weight weight weight weight fresh weight  fresh weight
(Cultivar) .3, 3 0.002%* 0.183%* 0.003** 0.278** 0.019%* 0.411%*
(Salinity) 55 4 0.022* 0.289** 0.001* 0.026* 0.02%* 0.062%*
SX .
(e 12 0.013* 0.063* 0.0001ns 0.036%* 0.004* 0.037%*
Cultivar x Salinity
(Error) W= 60 0.002 0.029 0.0001 0.008 0.002 0.011
CV% 0o o 2.00 2.12 0.36 0.65 1.74 1.38
. ) Sialsr ey el e e el dsb ey dsb araile 4 azay, Jsb oo o ey
e sl5T Germination Germination speed Shoot length Root length Root length/Shoot Kernel vigor
§.0.V. af percent length
(Cultivar) (3, 3 6501.68** 12641.65%* 14.83%* 18.60%* 4.98* 160.29%*
(Salinity) 5,5 4 979.11#*% 656.76%* 13.65%* 36.04%* 8.26%* 79.21%%*
DX
P e 12 86.39ns 58.99ns 1.95%* 11.93%* 7.50%% 9.08%*
Cultivar x Salinity
(Error) U 60 73.44 46.64 0.37 1.91 1.93 1.92
CV% 0 i o o 1.98 2.16 0.85 1.58 0.37 0.62

..Lapdg{jc;;dlablc]a.ﬂ): DI sna g 513 Sae b s g % 1S

ns, * and **: not-significant and significant at Sand 1 percent level of probability, respectively.
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Table 2- Mean comparison of cultivars and salt simple effects for investigated traits in sunflower cultivars using Dunkan

multiple range test

les

(Cultivar) 3,

Salinity levels (MP) (JSKe) (5,54 - slam

$ 57 sl s a e
Traits ot 2 o ° 0 0.3 -05 -1 15
(Azargol) (Euroflor) (Hisun) (megasun)
(¢ ) el s 05 0.039a  0.027a  0.044a  0.023a 0.04a  0.04a  003a 003 0.03a
Soot dry weight
(0,5 ey 25 05 0.59 0.39 0.55a 0.43b 0.66a 0552  0.54a 039  0.32b
Rootlet dry weight
©) wal€ oot o
(¢5) et 07 0.05la  0.031b  0.053a  0.03b 0.05a  0.04a 0042 0.04a  0.03a
Seedling dry weight
(¢ il 5 055 0.37b 0.30¢ 0.50a 0.22d 039  036a.  035a  034ab  0.29b
Soot fresh weight
(050 e 7 035 0.069b  0.055b  0.13a 0.08b 0.la~ 0.11a 040a 0056  0.03b
Rootlet fresh weight
(5 el 5055
0.445b 0.36¢ 0.63a 0.30¢ 0.47a < 047a> 0452 0452  0.33b
Seedling fresh weight
N iney 7238  75.68a  61.04b  35.89¢ 69.52a. 68962 59.52b 56.60bc 51.64c
Germination percent
Guopeidmot) S eer 39450 75682 61.05b  18.86d 55.88a 52.60ab 48.50bc  44.66c  39.64c
Germination speed
(el il d b 4282 283 447a 295 4200 417a 3942  386a  2.01b
Shoot length
Crasile) azady, Jsb
6.98a 4.87b 5.42b 5.03b 733 621b  6.07b  48%  3.38d
Root length
drdile 4 draly ) Jsb o
7.26ab 7.56a 6386 7.09ab 823  696b  695b 689  6.31b
Root length/Shoot length
o= 10.09a 7.01b 7.64b 3.25¢ 9452 840b  7.09c  643c  3.61d
Kernel vigor

ability

..,\J)\.,\JJIAD,‘.MQ_,L&;Sibélul:,\;eui})lf%bJ&blcbjsdjuﬁ)sdf}tma}fliéhﬁl:ﬁ
Means followed by similar letters in the same column don’t significant difference based Duncan multiple range test at 5 percent level prob-
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Table 3- Mean comparison of cultivars and salt interaction effects for investigated traits in sunflower cultivars using Dunkan

multiple range test

Sasojy S0k R . c oo dboas

s el ot bl 05y e, S0 eSS0 bl e, dsb ol o4

Treatment ) o Soot.ﬁ'esh ROOtI?t fresh Seedlil?g Shoot length Root length ) K§mel

Soot dry Rootlet dry weight weight fresh weight Root length/Shoot vigor

weight weight length

T1(Azargol, 0) 0.03a 0.95a 0.35cdef 0.08cdefg 0.42cde 4.59abc 11.08a 9.07ab 14.32a
T2 (Azargol, -0.3) 0.03a 0.55bcd 0.40cde 0.06defg 0.47bcd 4.86ab 6.54bcd 6.65cde 9.77bcd
T3 (Azargol, -0.5) 0.04a 0.60bcd 0.49abc 0.10bcde 0.59abc 4.90ab 7.96b 7.15bcd 11.73b
T4 (Azargol, -1) 0.04a 0.40bcdef 0.38cdef 0.06defg 0.44bcde 4.37abc 5.45bcdef 6.36¢cde 8.60de
T5 (Azargol, -1.5) 0.04a 0.45bcde 0.25¢fg 0.04¢fg 0.30defg 2.69fghi 4.14efg 7.09bcd 6.03fg
T6 (Euroflor, 0) 0.02a 0.68cdef 0.24fg 0.045¢efg 0.28efg 2.41fghi 4.18efg 7.61bcd 6.48efg
T7 (Euroflor, -0.3) 0.02a 0.39bcdef 0.27efg 0.05defg 0.32def 2.85efgh 4.45defg 7.17bcd 6.52efg
T8 (Euroflor, -0.5) 0.03a 0.49bcde 0.29def 0.08cdefg 0.38def 3.33def 6.70bcd 8.12bc 9.35cd
T9 (Euroflor, -1) 0.03a 0.34def 0.37cdef 0.04efg 0.42cde 3.71cde 5.3 lcdef 6.85bcde 7.99def
T10 (Euroflor, -1.5) 0.03a 0.37cdef 0.38cdef 0.05efg 0.41de 1.85ij 3.71fgh 8.04bc 4.68ghi
T11 (Hisun, 0) 0.04a 0.65bc 0.54ab 0.18a 0.72a 5.26a 3.48fgh 4.74¢ 7.57def
T12 (Hisun, -0.3) 0.04a 0.65bc 0.44bcd 0.16ab 0.60ab 4.90ab 6.15bcde 6.42cde 8.32de
T13 (Hisun, -0.5) 0.05a 0.57bcd 0.55ab 0.16ab 0.71a 5.25a 7.59bc 6.88bcde 11.34bc
T14 (Hisun, -1) 0.05a 0.57bed 0.58ab 0.09bcdef 0.68a 4.58abc 6.11bcde 6.61cde 7.91def

T15 (Hisun, -1.5) 0.04a 0.35def 0.40cde 0.04efg 0.44bcde 2.34ghi 3.78fgh 7.27bcd 3.07ij
T16 (Megasun, 0) 0.03a 0.67b 0.31def 0.14abc 0.46bcd 4.40abc 6.11bcde 6.14cde 5.24gh
T17 (Megasun, -0.3) 0.02a 0.62bcd 0.28efg 0.12abcd 0.40de 4.18bcd 7.15bc 7.56bcd 3.75hi
T18 (Megasun, -0.5) 0.02a 0.50bcde 0.14g 0.08cdef 0.22fg 1.94hij 7.32bc 10.92a 5.38gh
T19 (Megasun, -1) 0.03a 0.25ef 0.25efg 0.02fg 0.28efg 3.10efg 2.70gh 5.42de 1.22jk

T20 (Megasun, -1.5) 0.01a 0.13f 0.14g 0.01g 0.15ge 1.12j 1.85h 5.45de 0.65k

I 3 e gl ST sladls i Ay L0 Jles! o 53 O gt a3 S5 2 (33 b sla SOl
Means followed by similar letters in the same column don’t significant difference based Duncan multiple range test at 5 percent level prob-

ability
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