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Table 2. Analysis of variance of studied traits under laboratory conditions as affected by different priming treatments

Mean of squares <l yo (1 Sibo
S.0v ax o
&bl
o) s s (5 Ske olS 4y el 5O 5 Oi
df Slyz Slyz “r axads, zails
Germination Mean germination Seedling vigour Radicle fresh Plumule
percentage rate index weight fresh weight
Cultivar
o 2 3478.70™ 34.43" 294119.37™ 80288.76™ 3253.69™
p)
Priming
Sasly 40 224341 20.98 1171171.26 5963.37 3034.65
Cultivarx Priming
Siasly % o5, 80 618.27 8.00 411314.83 2803.49 958.03
Experimental Error
o] ellas 369 14.18 0.37 49323.06 722.54 93.52
=yl ¢
C.V (%)
x| s . - 4.01 2.63 12.11 29.60 9.86
(1) Ol yass g o
Qoo ) BAJWIC@)o)IoG;.M%;)Y@‘**s*
*and **, significant at 5 and 1% probability levels, respectively
PSS Sl g3 4y
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Table 2. Continue. Analysis of variance of studied traits under laboratory conditions as affected by different priming treatments
Mean of squares le yo . Sleo

SOV i
6°|}T
Sl s I R e e I
Radicle length Plumule length Radicle dry weight Plumule dry weight
Cultivar
. 2 52.89™ 380.70™ 105.48™ 59.54™
)
Priming . N N .
Sl 40 74.82 68.54 55.38 17.88
Cultivarx Priming
Sicasly % o3, 80 29.68 40.91 18.63 9.16
Experimental Error
o T . 369 6.97 0.73 192 1.97
bl gl
C.V (%)
6.65 23.80 10.67

- 23.90

(1) ©lpeds oy
*

2o, ) 90 Jlasl molaw 48 s gime ci g 4 FF g

*and **, significant at 5 and 1% probability levels, respectively

alizee sl lons ,;L" ot alfilesl byl i o 40 glacdy xSl ot g glailselS Loyl 5o anlllass jge Dlas uil g 4528 X Jgo
Sl
Table 3. Analysis of variance of studied traits under greenhouse conditions and seed electrolytes leakage under laboratory conditions as

affected by different priming treatments
S.0v
St e 02 Mean of squares &ley yo (oSl
sl
df
EC, EC, EC, ) 09 @l el S31]
Root dry weight Shoot dry weight
Cultivar
o3 2 20260.26** 32614.48** 136855.23** 17241.25** 190331.87**
J
Priming
. 40 13680.73**  20576.62** 34282.63** 1036.04** 33988.04**
&..:.Nb.,
Cultivarx Priming
c . 80 911.66** 1314.66** 3203.89** 725.16** 20134.56*
Sisoslp x 03,
Experimental Error
bl el 246 20.89 36.22 73.60 226.30 5128.77
=l ¢
C.V (%)
N . - 8.24 11.37 10.46 7.89 8.15
(1) &l yass o o
Loy ) 50 JWIC@)Q)IQ&A%;)‘;@‘**s*

*and **, significant at 5 and 1% probability levels, respectively
Celu YE 5 Ve o CladS 5l e ) slacdg miSUl ciss (6,805l ley s 5 4 EC3 LEC

EC;-EC;5, the time of measuring seed electrolytes leakage after 6, 10 and 24 hours, respectively
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Table 4. Ranking of the different seed priming treatments and wheat cultivars using the mean of treatments under laboratory conditions

Sl Jilie il a5 o5 SES (38 Jsbo Jsbo F O F Ok e s o 5eSlie )2
P65 5 sl T Gl apan, B8l ek, el Sl Hialyz
Interaction of seed Plumule dry Radicle Plumule  Radicle Plumule Radicle Seedling Mean Germination
priming and weiaht dry lenath lenath fresh fresh vigour germination percentage
cultivars g weight 9 9 weight weight index rate
V1P1 81 96 109 70 96 87 85 80 1
V1P2 70 111 108 52 86 73 96 79 1
V1P3 88 86 104 63 75 92 86 83 31
V1P4 68 33 70 61 71 79 44 16 1
V1P5 76 104 7 58 91 85 89 86 1
V1P6 49 41 57 25 44 66 49 33 70
V1P7 50 115 107 12 91 61 99 57 53
V1P8 40 107 103 9 68 52 71 105 31
V1P9 21 103 106 19 83 47 55 116 1
V1P10 95 105 92 73 91 77 105 110 31
V1P11 52 63 76 3 59 68 52 107 1
V1P12 63 88 81 47 99 83 72 100 1
V1P13 104 99 99 97 99 109 109 46 53
V1P14 35 80 78 31 64 75 50 82 1
V1P15 99 108 80 93 83 96 108 3 31
V1P16 59 90 84 41 79 72 74 89 31
V1P17 70 110 85 79 107 74 94 7 1
V1P18 91 108 83 74 96 93 101 12 1
V1P19 108 68 118 116 107 115 89 11 1
V1P20 102 105 115 115 113 117 107 23 1
V1P21 111 100 117 117 111 116 112 10 1
V1P22 84 71 96 87 99 101 75 77 31
V1P23 60 113 97 63 98 87 91 2 1
V1P24 84 49 89 59 72 77 67 4 31
V1P25 103 117 105 85 106 103 115 15 1
V1P26 95 78 100 96 104 103 88 56 53
V1P27 75 83 74 49 72 83 73 30 1
V1P28 70 91 93 38 99 90 79 35 1
V1P29 95 116 110 107 110 99 112 73 1
V1P30 60 72 95 48 88 79 61 94 1
V1P31 68 88 86 82 88 58 81 1 31
V1P32 109 98 102 103 88 106 111 5 53
V1P33 79 102 98 77 82 106 98 8 53
V1P34 60 68 91 83 68 94 68 47 53
V1P35 56 43 62 39 68 82 48 115 31
V1P36 89 72 100 98 86 76 83 32 53
V1P37 44 72 88 80 75 81 54 60 1
V1P38 47 112 94 66 91 64 80 25 1
V1P39 64 80 82 69 104 108 69 28 1
V1P40 93 62 79 60 72 101 76 52 31
V1P41 101 94 90 76 91 96 102 9 31
V2P1 33 51 64 88 53 51 42 67 53
V2P2 113 16 52 113 25 109 87 71 109
V2P3 44 12 21 32 15 35 29 88 105
V2P4 22 23 39 30 17 29 31 59 95
V2P5 27 35 63 40 34 35 51 63 112
V2P6 67 44 65 46 36 60 59 78 53
V2P7 37 41 22 18 19 33 37 87 53
V2P8 41 38 56 35 50 39 32 108 31
V2P9 13 31 37 22 36 28 12 101 70
V2P10 112 70 69 100 64 95 103 113 31
V2P11 50 20 9 32 15 29 27 111 31
V2P12 87 17 7 72 18 64 58 112 83
V2P13 107 66 17 89 59 90 104 104 95
V2P14 3 5 15 6 7 10 1 76 95
V2P15 58 12 11 43 8 16 38 90 105
V2P16 39 15 8 2 8 21 30 81 105
V2P17 100 9 4 101 4 114 25 85 31
V2P18 116 1 2 95 1 112 24 48 112
V2P19 53 4 1 42 28 69 19 97 114
V2P20 105 2 3 86 2 103 35 75 114
V2P21 118 54 111 118 119 118 117 27 83
V2P22 119 66 119 119 117 119 118 24 83
PSS Sl g3 4y
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Table 4. Continued. Ranking of the different seed priming treatments and wheat cultivars using the mean of treatments under laboratory conditions

.. e Sl
Bl P S g Uk gy s T T
L Ve ) . ) LS as vy g
% Sl ] Ay, azele arady,  azdile azaz,, 7 7 o
RERIN 9ls Radicledry  Plumule Radicle  plumule Radicle a <l G VT
. Plumule weight length length fresh fresh  Seedling Mean ermination
Interaction of dry weidh X ; ormination  Percentage
imi ght  weight vigour g
seed priming  \yeight index rate
and cultivars
V2P23 82 25 20 102 34 56 53 13 31
V2P24 34 51 28 67 59 34 46 61 70
V2P25 28 39 12 71 32 46 43 20 95
V2P26 98 45 14 94 36 57 84 36 95
V2P27 114 97 72 104 116 109 116 54 95
V2P28 64 45 16 92 56 50 63 55 70
V2P29 120 120 120 120 122 122 120 123 121
V2P30 121 121 121 121 123 122 123 122 123
V2P31 36 54 30 53 103 45 33 72 1
V2P32 105 18 10 109 63 99 92 106 114
V2P33 83 75 34 65 79 63 114 92 118
V2P34 110 37 35 106 81 87 100 93 109
V2P35 92 6 6 78 5 59 23 17 83
V2P36 37 84 87 26 109 52 60 102 53
V2P37 43 3 5 81 3 54 13 6 117
V2P38 18 7 13 49 6 24 3 69 83
V2P39 29 14 31 21 11 32 20 39 95
V2P40 55 45 61 55 49 41 66 34 95
V2P41 6 10 42 15 10 8 2 37 95
V3P1 25 25 19 16 19 11 22 58 70
V3P2 7 27 24 5 12 3 9 99 70
V3P3 24 11 23 56 12 17 5 68 53
V3P4 13 84 49 14 53 25 40 50 53
V3P5 18 7 18 68 25 38 4 70 83
V3P6 44 24 37 45 36 55 26 98 31
V3P7 4 28 41 34 14 4 7 96 83
V3P8 16 75 47 57 36 7 36 40 70
V3P9 89 32 67 99 50 43 65 103 70
V3P10 2 28 33 10 41 19 6 109 70
V3P11 10 58 43 20 75 14 15 117 31
V3P12 25 19 50 17 28 12 16 95 53
V3P13 115 28 59 111 64 96 92 44 70
V3P14 56 57 29 54 28 42 64 64 70
V3P15 53 91 58 91 75 40 78 62 70
V3P16 30 20 44 37 22 23 14 14 1
V3P17 32 56 25 36 25 8 56 21 95
V3P18 42 59 32 29 44 27 47 65 31
V3P19 86 101 113 110 115 66 94 26 1
V3P20 76 117 114 108 114 69 110 38 53
V3P21 93 63 112 114 111 85 97 31 105
V3P22 5 39 35 23 33 2 10 18 83
V3P23 16 36 48 27 52 14 16 66 53
V3P24 74 82 75 105 53 48 77 42 31
V3P25 10 59 66 1 23 49 18 45 53
V3P26 30 20 53 51 31 22 28 74 83
V3P27 15 59 55 24 44 18 21 51 31
V3P28 117 119 116 112 118 113 119 120 119
V3P29 121 121 121 121 120 120 121 118 120
V3P30 121 121 121 121 120 120 122 121 122
V3P31 1 48 27 8 23 1 8 119 70
V3P32 12 114 68 4 83 13 57 84 1
V3P33 9 34 25 11 41 5 11 91 83
V3P34 8 94 45 13 19 6 45 41 83
V3P35 20 79 40 7 57 20 34 114 1
V3P36 78 77 71 90 59 69 70 19 1
V3P37 79 87 73 83 64 43 106 53 109
V3P38 64 93 54 75 44 35 82 43 31
V3P39 73 65 46 62 57 61 62 29 1
V3P40 22 51 60 28 41 29 41 49 83
V3P4l 48 49 51 43 44 25 39 22 1
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Table 5. Ranking of the different seed priming treatments and wheat cultivars using the average of treatments under greenhouse conditions and seed
electrolyte leakage under laboratory conditions

Bl g 5 Somaly e il

- o @l plal S (59 Ay S (3 EC, EC, ECs
Interaction of s_eed priming and Shoot dry weight (mg) Root dry weight (mg)
cultivars
V1P1 91 63 16 16 19
V1P2 102 67 3 3 5
V1P3 107 83 7 6 9
V1P4 59 33 21 21 25
V1P5 57 40 18 19 21
V1P6 61 23 13 15 16
V1P7 69 72 83 85 99
V1P8 41 43 57 56 67
V1P9 27 36 48 46 59
V1P10 36 65 99 97 95
V1P11 25 82 118 115 114
V1P12 7 47 78 75 66
V1P13 6 32 74 66 64
V1P14 12 34 98 88 80
V1P15 44 58 102 102 91
V1P16 76 106 115 110 90
V1P17 22 47 91 92 86
V1P18 38 79 93 81 79
V1P19 65 61 47 48 55
V1P20 81 108 76 83 98
V1P21 97 65 65 64 67
V1P22 68 63 71 73 88
V1pP23 33 59 73 72 72
V1pP24 48 75 80 70 71
V1P25 9 28 86 84 73
V1P26 21 50 68 65 65
V1p27 3 24 104 108 113
V1P28 13 57 101 109 110
V1P29 1 4 97 95 108
V1P30 5 18 114 114 115
V1P31 2 7 53 50 58
V1P32 20 24 75 80 85
V1P33 23 44 60 57 63
V1P34 53 31 90 94 92
V1P35 85 39 14 13 13
V1P36 66 52 87 92 96
V1P37 67 47 103 105 107
V1P38 63 27 107 111 117
V1P39 53 22 88 88 81
V1P40 90 69 92 96 100
V1P41 94 41 82 78 74
V2P1 104 52 8 9 8
V2P2 78 52 4 4 3
V2P3 110 70 1 2 2
V2P4 74 36 2 1 1
V2P5 40 34 10 7 6
V2P6 45 13 5 5 4
V2P7 49 20 36 38 44
V2P8 32 15 35 32 39
V2P9 35 12 23 23 31
V2P10 27 3 67 59 49
V2P11 15 10 56 55 38
V2P12 37 30 50 39 34
V2P13 4 5 32 37 30
V2P14 42 20 44 40 33
V2P15 94 86 55 52 42
V2P16 111 111 59 60 52
V2P17 118 119 49 43 40
V2P18 116 78 46 45 51
V2P19 115 87 45 63 82
V2P20 114 115 26 28 26
V2P21 119 117 22 22 23
V2P22 75 19 42 49 49
V2P23 92 41 37 35 41
V2P24 46 8 30 33 37
PSS Sl g3 4y
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Table 5. Continued. Ranking of the different seed priming treatments and wheat cultivars using the average of treatments under
greenhouse conditions and seed electrolyte leakage under laboratory conditions

eyl g 50 Sl i Sl

: gy @l plail Sz (50 Aoy SiS 5 EC. EC, ECs
Interaction of s_eed priming and Shoot dry weight (mg) Root dry weight (mg)
cultivars
V2P25 59 13 25 25 29
V2P26 18 6 27 29 27
V2p27 101 8 43 42 47
V2p28 113 45 63 61 48
V2P29 120 120 31 30 18
V2P30 120 120 28 24 12
V2pP31 33 1 38 40 45
V2P32 80 15 61 62 57
V2P33 31 17 54 51 56
V2P34 29 2 29 31 32
V2P35 18 11 19 17 14
V2P36 72 38 33 44 46
V2P37 76 26 40 47 43
V2P38 73 29 51 53 54
V2P39 100 80 66 58 62
V2P40 108 75 100 104 109
V2P41 117 116 77 79 75
V3P1 93 114 15 14 17
V3P2 30 98 11 12 15
V3P3 50 94 12 10 11
V3P4 99 106 20 20 24
V3P5 52 105 9 11 10
V3P6 24 88 6 8 7
V3P7 8 46 58 68 7
V3P8 11 50 112 117 120
V3P9 43 74 64 76 103
V3P10 39 55 108 91 102
V3P11 10 72 110 106 78
V3P12 14 59 117 113 112
V3P13 16 67 69 71 61
V3P14 17 62 79 66 60
V3P15 51 64 106 98 70
V3P16 79 56 96 103 93
V3P17 58 88 120 120 118
V3P18 71 93 121 121 119
V3P19 89 91 88 90 83
V3P20 70 98 108 107 105
V3P21 103 113 116 116 84
V3P22 112 118 113 112 116
V3P23 55 102 84 7 87
V3P24 82 112 119 119 121
V3P25 82 103 81 86 94
V3P26 56 103 105 100 106
V3P27 64 91 62 69 76
V3p28 88 97 123 122 122
V3P29 120 120 95 82 53
V3P30 120 120 41 34 20
V3P31 98 101 111 118 111
V3P32 25 75 122 123 123
V3P33 96 90 94 101 97
V3P34 85 84 52 54 69
V3P35 62 70 17 18 22
V/3P36 47 81 85 99 101
V3P37 84 94 70 74 89
V3P38 85 94 72 87 104
V3P39 105 98 34 27 36
V3P40 106 108 39 36 35
V3P41 109 110 24 26 28

inlesl 9,0 5l cels YE g Ve o ciindS 5l w00 slacg piSl czs 6 el by o 5 4 EC B ECy
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Table 6. Guidance of seed priming treatment

)‘:*-.’ &Wl)‘ )Lo—:-T a5

Sl el s
Code of seed priming SR SR

Seed priming treatments

treatment

P1 Vse Lo 0+ -CaClz
P2 Vse JLe Yo -CaClz
P3 NVse Lo Voo -CaCl2
P4 Nso ko 0+ - KCI
P5 Vo Lo Yo - KCI
P6 Nye ke Ve - - KCI
P7 S, +/V -ZNSO4
P8 RWIRIAY -ZnSOq4
P9 RSN -ZnSOq4
P10 asys b -PEG
P11 2,8 VIo -PEG
P12 soy V- -PEG
P13 Fd S Y oyl
P14 A0S ol
P15 P 0 57 oyl
P16 A e Skat s -GA
P17 Ay S karo: -GA
P18 P g pSske Yoo -GA
P19 A e Sske Voo -CYT=KIN
P20 e o5 ea 100 -CYT=KIN
P21 F 2 S ¥ -CYT=KIN
P22 5o 2 pSskes) - -IBA
P23 A eSSk V0e -IBA
P24 A eSSk Yoo -IBA
P25 S pS ke 10 -BR
P26 o pSske ) -BR
P27 A e S kea b -BR
P28 A peSke ) -SA
P29 P eSS ke V00 -SA
P30 P eSSk Yoo -SA
P31 Py pSdee Ve -ASA
P32 Py pS e V00 -ASA
P33 5o n S shee Yoo -ASA
P34 Glaie o) Sopalyg e
P35 O
P36 oegSen Ve —(63,5858
P37 e Se B —(53)5855
P38 YoegSen Ve v (609853
P39 Fd Sk Ve —Jsmisalnle
P40 Sl S ke V00 —Jsusslnle
P41 Sl Sk Ve - Jsusilale

P S g 33 4 i
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Effect of seed priming on some morphophysiological characteristics of three
wheat cultivars under laboratory and greenhouse conditions
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Abstract

To investigate effect of seed priming treatments on some morphophysiological characteristics of
three bread wheat cultivars including “Rijaw”, “Sardari” and “Karim”, an experiment was carried
out as factorial, based on completely randomized designs with three replications at Kermanshah
Agricultural and Natural Resources Research and Education Center on 2016. In this study, 40
treatments of priming and a control (without any priming) were evaluated. The results of variance
analysis showed that cultivar and priming interaction on the measured traits were significant at 1%
probability level in laboratory culture. In terms of greenhouse culture, the interaction between
cultivars and priming on root dry weight was significant at 1% probability level, but for dry weight
of shoot parts, it was significant at 5% probability level. Based on ranking of means, the highest
level of germination percentage was obtained in Sardari cultivar with 100 mg/L ascorbic acid
treatments. The highest dry weight of the shoot was related to Rijjaw cultivar, with salicylic acid
150 mg/L, ascorbic acid 100 mg/L, and 5.1 mg/L 24-epibrassinolide respectively. In laboratory
conditions, the highest root length was related to Karim cultivar, which was obtained in priming
treatment 0.5 mg/L 24-epibrassinolide. Suitable priming treatments in this study were, hormonal
treatments of gibberellic acid and 24-epibrassinolide, urea treatments with concentrations of 2 and 4
g per liter, zinc sulfate at concentrations of 0.1% and 0.3%, and Ascorbic acid with 100 mg/I,
osmopriming treatment including polyethylene glycol 4000 with -2.3 and -2.9 bar, 100 mM
potassium chloride and hydroperimizing with distilled water was determined. Regarding the
development of roots of Sardari variety by hormonal treatments, especially gibberellic acid, this
treatment will be more suitable for dryland conditions.

Key words: Polyethylene glycol, Gibberellic acid, Seedling vigour index, Germination rate, Hydropriming


file:///C:/Users/person1/Desktop/گنم/97/6/y.sohrabi@uok.ac.ir

