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Table 1. Mean squares of the studied traits of redroot pigweed

Mean squares ola yo  pSiloo

A0 oY)

AN s 2o FO9 L s Jsk Jsk
8.0V A?)A» gércfnta )e il azadly, = = Azady, azele Jobo azals
&l of g Rate of Fresh Fr?sﬂt Frgs}l:t Length  Lengthof  Length
df germination germination  weight of Weliﬁ” Wel? of plumule of
radicle ° o radicle seedling
plumule  seedling
Do HeSs Lo .
Dormancy breaking 7 1020297 99573 4476" 513757 85893 20096 24548”10769
treatment
6“““ Sl 3 109" 0.620™° 0.563 ™ 10.57" 14;,1533 17.05 ™ 57.19 126.96 "*
M tic field
agnetic 11e
X Dl (S o
Dormancy breaking 21 40.52 " 1.655 0.902 5350 854™ 268" 274" 96.8 ™
treatment X Magnetic
field
s
E 96 30.25 1.707 0.521 3.539 5.85 19.3 17.6 69.04
ITor
I
(32s) Siee o2 5.03 7.59 6.01 11.19 12.86 16.83 16.47 20

C.V (%)

SIS sixe e NS 5 0o )0 G gl v jo s e oS Ay

* %% and ™ significant at 5%, 1% and non significant, respectively
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Table 2. Effect of breaking dormancy treatment on some studied traits of redroot pigweed

Mean .Sk

Sy CanSs sl locs il ams azadls 55 azelS 5o azaiy, Jsb azals Job azalS Jsb
Dormancy P@) 9: ’ f Fresh weight Fresh weight Length of Length of Length of
breaking treatment egf;;}naa%fog of plumule of seedling radicle plumule seedling
£ (mg) (mg) (mm) (mm) (mm)

488 O Sy gadge sl
Sulfuric acid 5 0° 0° 0° 04 0°¢ 04
minutes
ARE STCTRe
ai.8s 0° 0°¢ 0°¢ 0 d 0° 0 d
Sulfuric acid 10
minutes
Ve S salge sl
ai.8s 0¢ 0°¢ 0° 0 d 0°¢ 0 d
Sulfuric acid 20
minutes
Voo Sl sl
T 0 e e
wids 67° 10.19 ® 13.06° 265 24.19 ® 50.69

Gibberellic acid
1000 PPM

Yoo S gl
& s 50 S ke b b
aids 65.3° 11.56 % 15.25% 27.94% 25.69 * 53.63°
Gibberellic acid
2000 PPM
o5 1) ol i

7 64.3° 11.38° 14.56 ® 24.56° 23.56° 48.13 %
Nitrate potassium

0.01 g/L
05 10 ity S5

7 60° 9.88" 13.13° 21.38°¢ 23.44° 4481°
Nitrate potassium

0.05 g/L
Ghie o) aals

Control

67.5% 11.44° 14.44 28.25° 26.88*° 55.13

W 70 Jlezt mhaw 10 (gls sre Dglis gt o j0 Dglate By (gl sl Sl
Means followed by different letters within a column are significantly different at P < 0.05.

o by gyt gl s addle (o) p 3y9e Dlho p (obline e ST Jgua
Table 3. Effect of magnetic field on some of the studied traits of redroot pigweed

Mean .5l
Ol hos) (rbliio e 7 220 azaile 5o azails Jsb
M ic field (mT Percentage of .
agnetic field (mT) ermination Fresh weight of Length of
& plumule (mg) plumule (mm)
0 47° 6.16° 14.28°
25 68.6 ™ 6.91" 15.28"°
50 70.1% 7.53% 17.38°
100 71.3° 6.63° 14.94°

W 70 Jlez! mhaw 10 (g)ls soe Dglis g oy Dglate By gl slo Sl
Means followed by different letters within a column are significantly different at P < 0.05.
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Table 4. Mean comparisons of percentage of germination and fresh weight of radicle of redroot pigweed
influenced by interaction effects of dormancy breaking treatment x magnetic field

Mean .Sl
g S s Oliles) mablin gfae 7 5 o
: . Gy 5o %) Az U9
Dormancy breaking treatment Magnetic field (mT) Rate of Fresh weight of
germination radicle (mg)
(Seed/day)
0 0° 0f
PSRN K PP PN 25 0° 0°
Sulfuric acid 5 minutes 50 0° 0f
100 0° 0f
0 0° 0°
B Ve S yilgn ] 25 0° 0f
Sulfuric acid 10 minutes 50 0° 0 f
100 0° 0f
0 0° 0f
B Ve S pilge s 25 0° 0°
Sulfuric acid 20 minutes 50 0° of
100 0 eb i obf
A e Sk N Sl o 205 459163 d 2%25 ¢
il 50 5.11% 3 b
Gibberellic acid 1000 PPM 100 506 % 3.05 ¢
Sulfuric acid 20 minutes 0 4.88*° 3.5%0
il 0 S e Yoo S ol 25 5.11°%° 3.75%¢
W iy 50 4.77%° 3.25%¢
Gibberellic acid 2000 PPM 100 5.02% 4.25°
0 4.25"1 25%
JEN RIS RS IPOURCICH o 25 571 3.25%¢
Nitrate potassium 0.01 g/L 50 4.07 %9 4
100 555% 30
0 3.65 30
Pl 2 0 1D sl Dl 25 4.06 ™ 4%
Nitrate potassium 0.05 g/L 50 552 3.5
100 3.15¢ 25%
0 6.0*° 2.75 ¢
Ghie OT) sals 25 4.84 * 225°¢
Control 50 53%¢ 3be
100 57%® 4%

W 70 Jlesxt mhaw )8 (g5ls pre Dgli g yo j8 Dglate By > sl sla Sl
Means followed by different letters within a column are significantly different at P < 0.05.
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Table 5. Mean squares of the studied traits of spring wild oat

Sl o (Sile Mean of squares
P38 A0 A0
Dot e o Slmaep U Ses ) pal sls e aals Jb el b
S0V sl Pefce?tage s Fresh  Fresh  Fresh ) Lengthof  Length of
dr of Ra'te of weight  weight weight Length of plumule seedling
germination  germination of of of radicle
radicle  plumule  seedling
Clo HreSs e
Dormancy 7 4018497 204437 03087 1.0417 24517 8932557 110062.69” 389057.038"
breaking
treatment
b L*"‘ Ohge 3 12.33 ™ 0.04 "% 0.006™  0.002™ 0013 130327  109.68 " 1330.3™
Magnetic field
Sl sy Jlas
GM..JoL.m Ol x
Dormancy 21 20.42" 0.014 " 0.002"  0.002°  0.004" 1098.02" 119.58" 801.68"
breaking
treatment X
Magnetic field
Uas
96 8.33 0.017 0.001 0.001 0.003 199.7 59.63 257.1
Error
[CH U0 -
R S el 1.8 1.14 0.34 0.31 0.55 7.51 3.86 5.57
C.V (%)
SIS pE NS g 0o )0 S g iy mhaw [0 Sl g o i a4y s

* % and ™ significant at 5%, 1% and non significant, respectively

o)ler (g B9y w0 0590 Dlho p Clgs (pnSs slojles 1P Jguer

Table 6. Effect of dormancy breaking treatment on some of the studied traits of spring wild oat

Silszr L o
axals 5oy
Slgg Sl slo e Gay o i) o X’ .
. Do Fresh weight of seedling
Dormancy breaking treatment Rate of germination
(seed/day) (®
c\.a...%.) o ‘&')5‘°J5"" "\"“’l 0°¢ 0°¢
Sulfuric acid 5 minutes
4-3;?59\"—11)%5-’5-“*‘:-“' 0°¢ 0°
Sulfuric acid 10 minutes
4.2;5.507' ‘&1)5“"’5“’"\"“" 0°¢ 0°
Sulfuric acid 20 minutes
aido miy gl o p S e Ve S al L 0.76 *
Gibberellic acid 1000 PPM
“-MQC-“;‘-:J)Qﬁ)fGL—“Y’&J)H-”M‘ 207° 0.71°
Gibberellic acid 2000 PPM
J""'])af)f‘/’\I“"""l""‘—’l)""J 221° 0.772
Nitrate potassium 0.01 g/L
)“‘J)“f)f‘/‘bwt"“"l):"" 2232 0.78 2
Nitrate potassium 0.05 g/L
S 229° 0.76 *
Control
A 70 Jlezl mlaw 1o (ghls g Dglad gt o 0 Sglaie By > sl sl ke

Means followed by different letters within a column are significantly different at P < 0.05.
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Table 7. Effect of magnetic field on seedling fresh weight of spring wild oat

rbiliie (ase axelS 5oss
Olus o) Fresh weight of
Magnetic field (mT) seedling (g)
0 0.48°*
25 0.49°
50 0.47°
100 0.44°

Wl 70 Jlezl mlaw )0 (6518 (s Dol ety 50 Sgliie By > sl sla ke
Means followed by different letters within a column are significantly different at P < 0.05.
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Table 8. Mean comparisons of some studied traites of spring wild oat influenced by interaction effects of
dormancy breaking treatment x magnetic field

Sl Mean .5l
Sl S ot bl Sl sops azat; Sojs agele Sl azaty, b agdle b azels b
Dormancy Ol ) Percentage Fresh Fresh Lengthof  Lengthof  Length of
breaking treatment  Nfaonetic of weightof  weight of radicle plumule seedling
field (mT) germination  radicle (g)  plumule (g) (mm) (mm) (mm)
L . 0 0° 0" 0f 0 0¢ E
48,85 O S 98] gus sl 25 0¢ 0k of 0f hE oh
Sulfu.ric acid 5 50 0¢ ok of 0! 0¢ oh
minutes 100 0¢ 0k 0f 0 0¢ 0h
Ve Sl 0 0¢ 0" 0f 0° 0¢ 0"
s 25 04 0k of 0f 0¢ oh
) d k f i h
Sulfuric acid 10 50 0 0 0 0 0¢ 0
minutes 100 04 0k of 0' 0¢ on
Ve Sy el ! 0 0¢ 0* of 0 0¢ on
aids 25 0¢ 0 0 0 0¢ 0"
Sulfuric acid 20 50 04 0* of o' 0¢ on
minutes 100 04 0" 0f 0' 0¢ 0"
eV Sy 0 96 0.24 " 0.53® 1175 % 166.5 284
sido gy plo 25 99¢ 030 ™ 0.52%¢ 145.5>¢ 166 ™ 311.5%¢
Gibberellic acid 50 87°¢ 027 0.56° 108 € 178.5* 286.5 ¢*
1000 PPM 100 94° 0.23 & 0.48 °* 126.5 ¢ 166.8 * 2933 f
eV S 0 97 ® 0211 0.51°¢ 108.8 & 1755 ® 2843 ¢
wisds gy ol 25 96 ® 0.22% 0.52 *° 93.8" 1815 2753 °
Gibberellic acid 50 98 0.24 0.48 > 159.3 ¢ 158.5 < 317.8*¢
2000 PPM 100 96 *® 0.17 0.48 88.8" 162.3 251¢
oS 1Y el Sl 0 99 0.34* 0.51°4 139.5¢f 1543 F 293.8
e 25 96 * 0.29** 0.49 142.3°° 161.5 < 303.8 "
Nitrate potassium 50 100° 0.29*" 0.45° 1523 >4 1437 2953 %"
0.01 g/L 100 96 0.24 ¢ 0.47 % 167 ® 1513 4f 3183 a-c
o) 100 pmslty Sl 0 94° 0.27 ¢ 0.48 " 128.3°¢ 157.3°¢ 285.54F
sl 25 99 0.31°*¢ 0.51°4 182° 149 < 331°
Nitrate potassium 50 96 *° 032 0.48 > 167.5 % 153 ¢ 3205
0.05 g/L 100 99* 0.26 " 0.48 ©* 133.5¢f 151.3 ¢ 284.8
0 99° 0.29 ** 0.44 ¢ 160.8 ** 150.8 4* 311.5%¢
Glio L) aals 25 100°* 0.30 *¢ 0.51 4 159.8 ** 159 =* 318.8 ¢
Control 50 97 ® 0.31% 0.47% 180.5° 1543 f 3348°
100 98 0.25 41 0.51 "4 156.8 * 1545 F 311.3*¢

A 70 Jlezxl mhaw 1o (5)le gre Dglis i ;o j8 Dglate By (gl sla 1Sl
Means followed by different letters within a column are significantly different at P < 0.05.
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Table 9. Mean squares of the studied traits of common purslane

Sla yo 2Sle Mean squares

e z» 4y S -y e yan 703 azails 5o amlS 5o ) _
el e T ) T
S.0.V ereentage <2 Fresh res es Length of  Lengthof  Length of
df of Rate of . weight of  weight of radicle lumule seedlin
germination  germination weight of plumule seedling p g
radicle
Do HeSs Lo
%Oml?ncy 7 25062982 14912 348554 20.694117 3881.186"° 8963.802"" 2040.821"" 18078.606"
reaking
treatment
eablie oo * ns ns o * o - ns
Masnotic fiold 3 103.792 0.163 ™ 2.146 ™ 33.75 40.466 115.987 148.688 21.591
agnetic 11e
eeblise (lagse x
Dormlimcy 21 25.601 "* 0.106 ™ 12533  16.274" 24.704" 58.237"" 25.604™ 50.99™
breaking
treatment X
Magnetic field
Uas-
. 96 30.542 0.258 2.438 7.177 10.987 16.862 3.005 20.997
ITor
[CPUOFS U]
(30)9) 3.69 47 10.11 11.29 11.38 3.22 75 3.25
C.V (%)

o gre £ NS g )0 SO g iy ghaw 50 L0 die i 4y

* %% and ™* significant at 5%, 1% and non significant, respectively

Sl Sl Jlews Jlas olo lis a8 3 o vy g
G Olho dad p gunblioe o Jil Olas aen 5
5 alS Jsb 5 azaia) §0js «Sisiler Sy i
5 Sialez do s sy 4 Slas ase Ll iSen
A J9J.>) Sl 0dg )‘0‘5,4.0 @)A.JP e
syax o abS e dle giailer wsys i
aS al Jols o 0 05 00 el Ols e
Oy Bl S sl b (glo e glis
e gm0 i 4y e dle Gl Ce e
O Sow a yd o p Sl Ve Sy ol
Ao Vo Sdyme ol b as” o Jols aids
g yd 50 a8 ole) el Ol aa B O Soe 4
Sloggine Sglis yid )3 S 00 ey Sl

Voo gebloe plaee gl o ) 0 08 /0
gl 5 S )0 e 0 el Ol s L
gobw o wald g s (Lo 00 pbline plae
ooty I S o B 5 YO il wrboliio
Sess )0 o)l Sy BV jredile axdile Job
Ole gl )3 2 53 S (e Vo v e S ez ol
b oaals g b Jolbs s lis YO sbliie
azalS Jsbo (n it Md (oo B0 (purblite Gloce
ujLﬂ; aS f»))s J»aL’> ‘) °)Lef. u;w.>5 dysa )).a:;.olc
P A S ) el Sl b b

A Jg02) cilss guablise o zahw ;5o 50

48,5
Do g Slgz Sl Jled Ol 31 il )lg 452
3,50 o p Ll iSeny (pizes 5 (omeblite



1o

VFeoo 19l o lods [ iy Jlus [ oyl ol ydu g g s

Wy 50 chle q )y 950 Slao y CleS 1uSs glajlas SV Jguer

Table 10. Effect of dormancy breaking treatment on some of the studied traits of common purslane

Mean .5l

Clo HreSs e

Dormancy breaking treatment

&%l

Percentage of germination

W Sl e e
Gy 5o %)

Rate of germination (Seed/day)

@fﬁ &.".)}‘Uw v\w‘ 6° 0.63"
Sulfuric acid 5 minutes
adbo Ve S lgu ol 0d 0°
Sulfuric acid 10 minutes
adbo Ve S lgms sl 0d 0°
Sulfuric acid 20 minutes
m‘)@)ﬂjﬁﬁﬁu}‘-"\“—i‘-j)ﬂ-’wl 79ab 2.04%
Gibberellic acid 1000 PPM '
&:jaé%%)af;gslﬁ\/'“&ﬁjﬂﬂ?"\wl 78ab 2.06%
Gibberellic acid 2000 PPM '
A2 ) ey S 763" 2.04°
Nitrate potassium 0.01 g/L
: $ 00 pely Sl
A3 10 ey Sl 80.8 ° 2.03°
Nitrate potassium 0.05 g/L
(e 2D sl 77.8% 2.02°
Control

W10 70 Jleial mhaw 10 (g)ls pe gldd gt o 30 Gglate By > (sl slo e Siles
Means followed by different letters within a column are significantly different at P = 0.05.
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Table 11. Effect of magnetic field on percentage of germination of common purslane

eablie ol tsi)'ddb? Qo0
Oles o) Percentage of
Magnetic field (mT) germination
0 95¢c
25 50.6a
50 4750
100 49.1 ab

G070 Jleist mhaw jo g)ls soe gl siw o 0 Dglate By > (sls sla ks
Means followed by different letters within a column are significantly different at P = 0.05.

Sz el Jlas b aS s Jols Md Joo V- -
)l oolazwl poe C9‘|a'“' 3 JMJ L ﬁ;t}“’ Yoeoo
s gl Voo punbline o 5 (gundblize loe
Ol ol pled )3 3 o @8 o) el Sl
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ezl bwgs g o)l Cunges Sialer slaiales]
ke Sialez GralesT sl i Graasie
(Yoo h s 5 6,06) conl ot arogs baaist
P o 4 jedh Cesles by ol NS
HFSE G Glae g ams o GBI (Sl s
MSor 5 59 WS e Jos p3S5d JuS
oliS 8 (V0 0) ol)en 5 ooljogesme (VoA
Sr¥lsz Gl crge by Ol jled a5 wis S
.5 (Datura stramonium) o,556 oLS sla )30
g jedle [h Gialer weyd e
S oo pS 1Y by Sl e )0 o)l (s
i Jols W e 00 (onbliie loge gaw 5o
Caglas (Ve V) o )Sen g 5,508 szl b gl o)
Silez w1y Sl casblion 59,0 5 gl .l
Al g 10,5 aslllas (Zea mays) &, )3 gy g
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Table 12. Mean comparisons of some studied traits of common purslane influenced by interaction of
dormancy breaking treatment X magnetic water

e Mean .Sl
<l S o eblte ezt oy Slegio S0 Ll esl b amlS b
Dormancy breaking Ol o) Eresh Eresh Eresh Lengthof  Length of Length of
treatment M . weight of weight of weight of > .
agnetic . . radicle plumule seedling
field (mT) radicle plumule seedling (mm) (mm) (mm)
(mg) (mg) (mg)
. 0 o" o" o" 0k 0¢ 0¢
4885 B SO el gas dn] 25 oh oh oh 0k 0¢ 0e
Sulfuric taC‘d > 50 125 2t 325" 0.8 % 28 2.8
finutes 100 0.75¢ 3h 25" 05" 1¢ 1.5¢
. 0 o" o" o" 0k 0¢ 0¢
LE T S O T SRV 25 oh oh on 0k 0¢ 0¢
Sulfuric acid 10 50 oh oh oh 0k 08 0¢
minutes 100 oh oh oh 0k 0¢ 0¢
] 0 0" o" o" 0" 0¢ 0¢
40 Yr gl oo 25 on on on 0k 0¢ 0¢
Sulfrlgilguzizlsd 20 50 oh oh oh 0k 0¢ 0®
100 0" 0" o" 0k 0¢ 0¢
Voo Sy g 0 6 20 26 48 >4 16.75¢ 64.75
i i) o pF e 25 10" 15.25¢ 2525"% 4775 19.75 ¢ 67.5%¢
s 50 6.75 %1 1.50 23.25¢ 435 %f 19 4 62.5°F
Gibberellic acid 100 11.25° 18 29.25%f 51.50% 16.5°¢ 68 *°
1000 PPM
Voo S g 0 8.25 °* 24 b 32.25 %4 40.75 < 1675 ¢ 575°
_ be f f be d a-d
i i o o5 e 25 9.5h 1.75 fg 26.25d L 51.23 19.75d 71 )
ik 50 10" 17.5 % 27.5%¢ 42 ¢ 20.5 62.5°¢
Gibberellic acid 100 9.25 b 24 % 33.25%¢ 54.25® 20.25 ¢ 74.5°
2000 PPM
0F 1) iy 0 g 1454 325 50.5 " 16.25 ¢ 66.8 "
EREN 25 8.25 2375 32 3625 ¢ 29.75° 66"
Nitrate potassium 50 9250 14.75 % 34 37.3H 2325°¢ 60.5 <
0.01 g/L 100 6 17.75 % 33.75® 45 ¢ 18.5 % 63.5 %1
o 10 by s 0 475" 23.55¢ 28.25 g 345 M 23.75°¢ 58251
e 25 25¢ 2425 "¢ 26.75 g 29.251 3225° 61.5°
- b-d b ab j a ef
Nitrate potassium 50 8.75 25.75 345 2957 33.75 63.3
0.05 g/L 100 6.754f 30.25° 37° 32,51 255°¢ 581
0 1525 19.25% 34,5 59.25% 12f 71.25 ¢
Glaie o) sals 25 11° 2.75¢t 31.75 ¢ 47.5 4 18.75 % 66.25
Control 50 9.5b 20.254f 29.75 °F 525" 20.25¢ 72.75 ®
100 1° 17.25% 28.25 8 525" 13.75° 66.25

5l 70 Jleim o 5o (55ls gixe Dgldd giw o 50 Sglaie By > (slls sl 1 Silee
Means followed by different letters within a column are significantly different at P < 0.05.
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Interaction of Magnetic Field and Dormancy Breaking Treatments on

Germination and Seedling Growth of Some weed Species
Pouya Sonboli Hamedani ', Marjan Dianat > *, Fereydoon Ghasem Khan Qajar *

Extended Abstract

Introduction: Seed dormancy is the most important factor that prevents weed seed germination. Lack of
simultaneous germination of weed seeds causes a number of problems in their control due to seed dormancy
in the fields; therefore, weed seed dormancy is considered to be an undesirable trait for farmers. The aim of
this study was to investigate the effect of magnetic field on seed dormancy elimination in some weed species.

Material and Methods: In order to study the effect of Magnetic field on germination and seedling
growth of redroot pigweed (Amaranthus retroflexus), spring wild oat (4vena fatua) and common purslane
(Portulaca oleraceae), a factorial experiment based on completely randomized design was conducted at the
Ecology laboratory of Science Research Branch, Islamic Azad University in 2019. Factors consisted of
dormancy breaking treatment at 8 levels (gibberellic acid 1000 mg/l for 20 minutes, gibberellic acid 2000
mg/1 for 20 minutes, sulfuric acid for 5 minutes, sulfuric acid for 10 minutes, sulfuric acid for 20 minutes,
nitrate potassium at 0.01 g/L, nitrate potassium at 0.05 g/L and control) and magnetic field at 4 levels (0, 25,
50 and 100 mT).

Results: Results showed that responses of three weed species to magnetic field were different. Magnetic
field increased percentage of germination, fresh weight of plumule and length of plumule of redroot pigweed,
so magnetic field at 100 mT was the best treatment for dormancy breaking. The highest germination
percentage of wild oat was obtained in 0.01 mM potassium nitrate at 50 mT. The length plumule of wild oat
increased significantly at 2000 mg/1 gibberellic acid with increasing magnetic field level from zero to 25
mM. Nitrate potassium at 0.05 g/L was the best treatment for breaking the dormancy of common purslane.
Magnetic field at 100 mT could increase percentage of germination of this weed.

Conclusion: In general, the results of this study showed that sulfuric acid treatment was not a suitable
option for the removal of dormancy in the three weed species because of the elimination of seed embryos.
Magnetic field treatment significantly increased the studied traits in all three species of redroot pigweed,
spring wild oat and purslane. The interaction between dormancy breaking treatment and magnetic field was
significant in many of the studied traits and the effect of dormancy breaking treatment was intensified by
magnetic field. Therefore, the use of magnetic field treatment is recommended to increase the germination of
these three species.

Keywords: Fresh weight of seedling, Germination rate, Gibberellic acid, Nitrate potassium

Highlights:
1- There is a positive and significant interaction between seed dormancy elimination treatments and
magnetic field.
2- Sulfuric acid treatment is not a suitable option for breaking the dormancy of redroot pigweed, spring
wild oat and purslane.
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