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The effects of magnetism and osmopriming on seed germination and
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Vahide Payamenoor?, Akram Hasani Satehi?, Sadegh Atashi? & Abbas Rezaii Asl®
!Department of Forest Ecology and Silviculture, Faculty of Forest Sciences, Gorgan University of Agricultural Sciences
and Natural Resources, Gorgan, Iran; 2Department of Horticulture, Faculty of Plant Production, Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan, Iran; Department of Agricultural Machinery, Faculty of Water
and Soil Engineering, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran

Correspondent author: Vahide Payamenoor, payamnoor @gau.ac.ir

Abstract. The present study aimed to increase the seed germination and the initial performance of pistachio seeds by
investigating the effects of the magnetic field and osmopriming treatments simultaneously. 10 treatment levels of 10, 20
and 30 mT for 5, 15, 25 minutes and 1 control treatment (without exposure to a magnetic field) were performed in three
replicates and the best level of magnetic surface was selected. The results showed that seeds subjected to the magnetic
field showed an increase in plumule length, radicle length, total length of seedlings, fresh and dry weight of plumule as
well as radicle and germination speed compared with the control treatment. However, there was no significant
difference in the germination percentage and uniformity of seeds. Magnetized seeds, with the superior selective
treatment (10 mT for 15 minutes), were primed with solutions of potassium nitrate, humic acid and salicylic acid at
levels of 10, 25 and 40 mM and a control level (the best level of magnetism) in three replicates. The best result was
obtained from humic acid (25 mM). With regard to the low cost of the purchase or construction of magnetic devices and
their positive effects, their application could be recommended (10 mT for 15 minutes) combined with the humic acid
(25 mM)) so that the quality of pistachio seedlings production would be increased.
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Table 1. Analysis variance of applying magnetic field treatment on pistachio seeds germination.

Shoot Root dry Root Shoot Total Root Stem Uniformi Germinatio  Germinatio df Sources
dry weight fresh fresh length of length Length ty nrate n% of
weight (9) weight weight seedling (mm) (mm) changes
() © © (mm)
0.0001*  0.00001* 0.026" 0.029* 1538.84* 938.02¢ 102.76 42472™ * 304 ™ 9 treatme
0.00005886 nt
0.0001  0.00001 0.025 0.02 1123.49 87.82 60.90 80.31 0.00006538 526.66 20 error
A2 o 5L 1) (6,18 gixe pas NS g + /40 mhaw ;o lo sxe ST 3924
“significant at 0<0.5 level, ™ non-significant
A glaydy Gialer Slae p wblie place Glasled (Sl anslis =Y Jouor
Table 2. Mean comparison of magnetic field treatments on pistachio seeds germination.
Shoot Root Root Shoot Total Root Stem Uniformity ~Germination ~ Germination Time magnetic
dry dry fresh fresh length of length Length rate % (minute) field
weight weight weight weight seedling (mm) (mm) (mT)
() (9 () ()] (mm)
0.02° 0.003%® 0.05° 0.16® 109.10%® 62.17®  46.93*° 307.22 0.019* 66.67° 5
0.027®  0.009%® 0.07%® 0.14%® 140.22% 91.84* 48.37% 237.6° 0.006® 56.67% 15 10
0.022®  0.004%® 0.05" 0.13® 94.19® 55.14%  39.05%° 212.42 0.006® 53.332 25
0.027®  0.007%® 0.07%® 0.21%® 126.29% 75.70%® 50.58% 207.2* 0.004° 60* 5
20
0.031®  0.005%® 0.12 0.38% 127.18%® 77.75® 49.39% 223.22 0.005° 63.332 15
0.032® 0.0032 0.03° 0.16® 81.36" 40.60° 40.75%° 280.3° 0.007® 707 25
0.034®  0.004%® 0.112 0.36%® 80.58° 43.92% 36.66™ 274.42 0.007%® 63.33% 5
0.0452 0.009? 0.03° 0.1° 80.95 39.98° 40.97%¢ 305.2% 0.005 63.33a 15 30
0.023®  0.004%® 0.04° 0.13%® 88.10%® 52.46% 35.63° 214.4° 0.005° 56.67a 25
0.028% 0.003° 0.04° -\fab 84.54% 4857® 35.96° 260.29* 0.008® 76.67a - aals
control

*significant at 0<0.5 level, ™ non-significant

55 0ol gl ctre S gLl Llod a5 gt o 40 alie By > (51l sl :

(483310 Sae 4D (o V0 L oads jled) ais sloydy Sailer Slao p Sl sanl ol Jloel Guilyls 4525 - Jguar
Table 3. Variance analysis results of applying osmopriming on pistachio seed germination (treated with 10 mT for 15

minutes).
Shoot Root Root Shoot Total Root Stem Uniformity Germination Germination% df Sources of
dry dry fresh fresh length length  Length rate changes
weight weight weight weight of (mm) (mm)
) () () ()] seedling
(mm)
0.00018™ 0.0031" 0.00034" 0.0011* 133.93" 18343 216.07" 952.37" 0.000085" 645.95™ 9 treatment
0.000027 0.001 0.000055  0.00035 34.05 59.82 244 791.94 0.000027 145.18 20 error
26.94 36.67 2345 15.09 11.34 18.7 11.38 37.76 23.95 18.65 - (CV%)

A3 oo HliS 1y (5,0 gire pas NS 5 o/} mlans )3 Io gime BB o[+ 0 rlaws )3 l5 gine IS 395"
“significant at 0<0.5 level, ™ non-significant
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Table 4. Mean comparison of applying osmopriming on pistachio seeds germination (treated with 10 mT for 15

minutes).
Shootdry  Root dry Root Shoot Total Root Stem Uniformity  Germination ~ Germination% treatment
weight weight fresh fresh length of length Length rate
(9) (9) weight weight (g) seedling (mm) (mm)
(@ (mm)

0.0241 0.152 0.028% 0.142%® 56.36% 31.22% 51.75% 78.67% 0.0312 75® 40 potassium
0025  008°  0039%  0.142% 56" 368 53 467 0.024% 77080 25 e
0.022% 0.103® 0.031°4 0.129% 39.66¢ 53.5° 26.16° 56.48° 0.025® 62.5> 10

0.012d°® 0.081> 0.037%¢ 0.138*° 46.66°4 28,66 41.16% 79.77% 0.022%¢ 58.33%* 40 humic acid
0.034% 0.11%® 0.048* 0.132% 58.83% 49 42.66% 75.63% 0.016™ 85.41°% 25

0.024¢ 0.075* 0.042% 0.149* 49.43% 45.83% 42,96% 82.12% 0.025® 68.75%¢ 10
0.014% 0.065> 0.018% 0.088° 45.42% 43.33%° 44p¢ 76.13* 0.015° 33.33 40 salicylic acid
0.019° 0.101® 0.012e 0.115° 592 40.16™ 43% 109.22 0.016° 53.12% 25

0.01¢% 0.059> 0.032% 0.105% 53.5%¢ 46.15® 542 83.7% 0.015° 71.87%° 10

0.009° 0.038° 0.027% 0.109% 47.33 38,5 354 58.8° 0.023%¢ 60.417" - control

55 0l (gl e B (gLl Ll 4 g 1 50 aslie By > (gl slael

Numbers with the same letters in each column do not have a statistically significant difference in meaning
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