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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.

Keywords. humic acid, millitesla, potassium nitrate, salicylic acid, seed initial performance

Received 28.05.2017/ Revised 10.05.2018/ Accepted 16.05.2018/ Published 04.04.2020 WAV NN LS AYY/ VNP 15 3y VPRV YYDl AFRF/0 ¥V 13 5

85/A0


http://dx.doi.org/10.29252/nbr.7.1.85
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.2.4
https://c4i2016.khu.ac.ir/nbr/article-1-2860-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 |

[ DOR: 20.1001.1.24236330.1399.7.1.2.4 ]

[ DOI: 10.29252/nbr.7.1.85 ]

Payamenoor et al. The Effects of magnetism and osmopriming on seed

Slase a8 ol sols ol b iole;l S mbs (Cakmak
soys wile ol b, 5l dole Wig e svnblieg 2SI
et a., 2009) sas aulEl |, od jew Cepw g Shails>
oablise Hlawe 3G 5 Solite gl bl L (Martinez
Belyavskaya .cwl oot (3,15 lalS (5 p ady; ab) »
b Wiy dhond ublite glase 45 5,5 3)l55 (2004)
B S 5e ol 5 Jsho peds 55, p P
30 Olpid anl anils adsl gbeasy, ai, » Swlssk
P %00 aog 5 el o3 0515 eJsb S5 sk
LS )3 ekl crge Wlgioe (Jolw slid julipw 50 panlty
FeiZi ) wgd sonlcwwsts Jsho slacdl o &,08 g (6 ol
2 5l saeliawsas wlis (& Rezvani Moghaddam, 2011
st i blito ase b ol 5 43y 0318 5 5y
el SB35 5 oS (St sloanlp 5 o Cute S
D5 o (Sl sl iaSly e Gl Jols oS
ol ol e Ol Jk8, (59, p Sl elS 50 olge  polic
Slge g ol i a8 Grl il (S g LS i 4 Jeos
WSE 3 olge g polie (b o s BBty bug (Sone
S ged 9 08, daiyg gemlgnST Gl S PH Gals
2365 J2s)IS lie Gl (ooniilly slasle 5 lowss]
Sy8es g gai 5 ol St s Lo D)l 2B gy )
.(Feizi & Rezvani Moghaddam, 2011) 545 oLS
S9) » blie e gwyp pea o ok adlae
Fr N S » oy Sl eas el (S glayd
-a>5 4 (Garcia & Arza, 2001) sals alexjl Ol> ivo
Oyso Sladss (Abou El-Yazied et al., 2011) X5
5,Shas Sgetr 5o slasd ol Cate Sl sasasylas a5 ais S
@ e pmbline Glage 45T Cud 5 (ndy (ol 039y laazal S
s Oley a5 (Sl wops o Az BB S
s sl5 el 0 5 )% Sialez Ssee 5 el sl
Blide laize bawgs jd g 4z e LEl ane) o 5
2 2h) Siwly @ olgie 3)l5e cnl el a8 5 050
51 s (Foti et al., 2002) 5,5 o,Lal (oals JyuS & g0
Joooliial) Saalpsenl Simly slogiy, el
oS el 51 Sk alise sla s )55 canl (5 pomsl slo sl
5 Sl SHIES g S wo)s Gl cel Sl
Murungu et al., 2003; Basra ) sgi o ol o 5,Slae
cel SuSS cpl a5 sl 0l 155 crien (€L AL, 2004
Jod s e Lalyd o Loyl (Siaile ansls (Al
Ashraf & Foolad, ) sgis e Lo 5 (Sid  «(5,5d i

2 g Sirslpgenl 5 gunbline lase 36 Sen 5 555ely

doddo

oblae o, 5l Pistacia atlantica Desf.  _ole o L as
colwe (Khatamsaz, 1988) <.l (Anacardiaceae)
Osede VIT Jolee j0u8 j0 3l b ol pl sleelKing,
S o Shgmiis] alesl il Vs 4 S cul liSe
LS)‘Q)..:O).QI.} ARELSY L5]°‘7"° 9 é,.,.') J.c\}c ‘lal\b LS‘)—?. 46;..1)[5
w)?u 3,90 LF:L.M;‘ Lgl.‘bu..]l:ﬁ J;L..: l.: aljm é‘*’o )‘ w)ol.:
4 445 0l (Zahedi Pour et al., 2004) co.l 48,513
2 ST 3 oy 5 Gio) doo sl i3l (solail Ll
5 005 Coedl Pl blags 9 agsle slees,gl,d glgl adg
oolil 350 absle wilgi g @das 5o 5 Ol Sy 5 2ld 5 o
bl o 50 daorecang) Bld 4 uzen 0,5 o )3
oeels caibie loag] kel (ol b 5l 6 pSel> 5 S
3y30 G g il slale g (ale Blsieds 5 5 (a0 slaco]
5 i A Jood ;0 Vbl Cuglie Jdo 4y g 009 ax g
5 w8l o5 oasay (Zahedi Pour et al., 2004) ..l
—4;; )| solawl g_:)afa 9 L)“’)f‘) L}_li} W}Sl WJL.AL:
o b, JSiz o AiS ol 4 dz gl zge glazis o la
S0 yS g Cunnl 4 axg5 L (Goujani et al., 2013) <ol
JLo...u 03940 )‘| C)L'i- LSL‘\,K‘;-'.’ O (g Ly LgLacL?;
Olnl b e das § Sid dod (S slapddl 1ST) el
5 (Ol 5 Ol b olmly3T 5l 5 o341 b Ll >
O S dtwg S 4 ol Siailsx oMk yaioren
slodls ads 5o Wlgee jdh oSles (o5 5 (&S lE
Dy @ly dnbe yige

S peblise glawe I esliiul b ks S o0
dy50 0, Sles oS 5 CueS ol Cm o, Kl e
Aladjadjiyan, 2007; Dhawi et al., ) cool 435,515 axg3
o2 g g cudled oo o les ol (2009; Vasilevski, 2003
ooy ladele o ) (ladys slasSlge (b (ol
.(Dhawi et al., 2009; Kordas, 2002) ses o I3 b
5 551 5 6500 €95 4 (omabline (lare (6551 JUET G
Jid 5 ol ook S slajliszle 4 655 ol sl
ol (Aladjadjiyan, 2010) wle co pans o] (0503
oo 55 Magtisn Fhus 5 mablite plice Suto
etal., 2009) Sl 00 uL.a‘ 9.4.35».\.«13) 0)9.55&&.1155.\'%.“:‘

86/A%


http://dx.doi.org/10.29252/nbr.7.1.85
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.2.4
https://c4i2016.khu.ac.ir/nbr/article-1-2860-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 |

[ DOR: 20.1001.1.24236330.1399.7.1.2.4 ]

[ DOI: 10.29252/nbr.7.1.85 ]

Nova Biologica Reperta 7(1): 85-91 (2020)

Oooled 385 18 ey o (2 VP Do ol les
Slas g ploul 59, YO Cow 4y oojaily> sloydy olows ailyg,
Sl SRSy g S o0 aaD (5 pSojlail s 00
bl (Soltani & Maddah, 2010) Germin jléls 5 Lo
oolazwl SPSS 16 S8l 5l eesls Jodog 4y 500 jglaie a4y .ol
st S5yl —B,T505l5S gail b laools (35 Jloyi s
Olee) alsle g0 )9St )b 5l ajles amlia (sl 0l
09031 31 eSiles aglie Caz 5 (Gl slaplej ,5 urblice

30,8 ool SSls anals v

ok a5 olo lid Wools il )l ayjes 5l Jols b
9 S8l oy e dalllas 9)50 Dl p (cubline lace
=Y Jeoz () Jgaz) ails g lo e ,...L, eSS
Ol lojlod o |) o ydy Jjallsr Dlao (1Sl duslis
Ve lass 9 el e YL 00 e S urblite
el s @ 4280 O Soe 4 pweblise o s e
LS loydy 5| Jolo sloazalss ) azeble Jsb oYL,
seblse lae )...,L Cod Al B Goe 4 ds Lo Ve
5 s ek 4 (hoshoo B0) b saalive wisgy 438,53
M o Vo g Ve (6ladB0 VD Jlad 20gr (o o TO) Galis
Oty BI04 5o 55 e lee FA 5 FAL 55
laydy a5 Sloj g oo e )0 5 azalS 5 azasy; Jsb
Ol g wiog a8 518 o f.,b S 4888 V0 Doweds
e el Cawd @ o) Crmed 5 S ee Yo les o
oS ol Jol> pleazals o 50 azaiy, g azaile 5 ()
s 483 10 Baty upbline Yo oo ¥+ g L Loy
aslol sly Sled (niceslie bl jslaieay aisg oud
Cdo i sly 5 sl 590Y Uz @l 4 azgi by (bl
aazg by 5l 30 oS eop s G nSoilal s
VO plojode 4 M e Vol dslllas 0,90 Slao plos
Som byl g ol ad)s Ll o cali Hlad Glgreay addo
3 Smlpgenl slojlas b cos les ool Jlesl
Slas uilyly 4z 5l sdwlcwsd s ¥ Jgao s 3
ans e i |y Stely slojless 5l cos o)l )90
P g kS U5 Job wazdile Jsb ( ials as s Dlio
Shle 5 2oy A% mhaw o azdle SS9 9 axaty,
(Y Jgoz) &5)ls lolize M| o0 A0 0> o Slaws
sl salsr Sl 5uSils amglio ls F Jgam o
odd bloe slo,dy Jialer Slhe n Kol slojles

OTA3) AB-AY ) o,led &V als ¢ e jpsle 45 (ns sloasily

Lnglem )| Lg)l.w.; o u‘f‘ Pya> u)‘ 5 (2005
5SS Ly Sl sl B s 550
39 o o 9 e )lS Wl Sogn el Sl
Nimir et a., 2015; ) cul oo, L3l 4 3)lge 51 5 ko

Sheteiwy et al., 2015; Sheteiwy et al., 2017; Khan et
a., 2017; Singh et al., 2014; Sedaghathoor et al.,
Slao Sy el oy aslllas ol bl 5 s (2015
bl Glaee jloslitul b (aorg ainy )3 4t g Sials>
(Soogapil) ol Sialpgenl Glojles rizen s

el (Sedcdlisnnl g ol Ol s

o gy 9 dlge
aghic ;o &y ol b Ve 5l Bolay Ojsea byl
30 93,0 LSa OFY -+ 5 Al smwg a5 055 jaw cabbla>
Te gy i s Jomelaz olinl 5550 5| s iask 10+ alold
o byl Wi S s slaer oatadly (o) s s eshS
Oypots gy FroSae 4 (poleyw dlwgts Ol S ]
oBiws jo Sadly oSL ol o obYe laanus
& S S il sl a8, 15 0 00 blie
5o Jolis cuSe o s oolizal ye il YIOXO XY/¥ sle
plion slacdad) axdls Cll> jo a5 (i Ojpody) 39 axkd
ol alojl slojlogs axials 13 o8 4 Comd (o2 S99,
S M Lo Ve g Ve Ve ol penblise loss ol
P 0 S5yl Gen) wall jlad g @i o YO 5 V0 D
2 ke Veoolaws b iolesl ol b g ((amabline (o
b iy siead b plol 1S5 aw 5 dolas SLlS &b LG
g (ads Vo) o 0 g0 Jregn 1Sz, 5l eolatul L
O Soles ) g plamil (4835 0) o) s o fS g
@) Glrog S 5o 0ad Jlod laydy o shalie OT L psb]
o YRR Gl Lol 0 5 cunS bglosg o
odjailex sl dy sl awilyg, ijleds a3 18 of S ule
5 G ol azady,; Jsb o5 alayds 5 bl 55, YO S 4y
b Aled edjalsr glayd Glgear gy ¥
5 ooleds gole slaaxals sloxs 31 54, ,0 (ISTA, 2009)
azadle Sis g 5 (59 @azlS 5 azalle wrady) Job 5
3 0,8 Bl bl Jlas Gy S ojlul azady,
0Bl Hlasd b e 5 (Seiead oy s dls e
9 Sl Sl ki, Slis b Gl puabline
Oialesl 9550 (sla e ol 030 Sl oy sl g
oyl o walis e g Vee Gl Ve YO S Lol

87/AY


http://dx.doi.org/10.29252/nbr.7.1.85
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.2.4
https://c4i2016.khu.ac.ir/nbr/article-1-2860-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 |

[ DOR: 20.1001.1.24236330.1399.7.1.2.4 ]

[ DOI: 10.29252/nbr.7.1.85 ]

Payamenoor et al. The Effects of magnetism and osmopriming on seed

2 g Sirslpgenl 5 gunbline lase 36 Sen 5 555ely

i slo e el iy eboliio sl Jlacl bl a3 Y Jgir

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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