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tcrfseef 

 A edfaoA fG f def tA  loA  c or tfoA or d eA tifA g gnA e c d eA ofloc A ltA tifA ieeA xil leif A

tc td ratr fAl oAur of  Arftfac ef tA tltdc AceAtifAnl ,lalA e d ratr fArd f tc ltfbAc AtifAfeef tAceA

 al tA o l d eAl oAocefAe c tiA  feraltc oAc A tifAe c tibA  cor tdtdt A l oAl tdcGdol tAl tdtdt AceA ealGA

 al to)AcifAotrodfoAel tc oAd  arofobAgal tAo l d eA,ft ff A al toAaeA eAl oA eA e.bAo  l d eAceAe c tiA

 feraltc oAaodotdaafoA ltf bA A  AltAlA c  f t ltdc AceAgAeeAr- Abx AltAlA c  f t ltdc AceAg  AeeAr- Ab

l oA tifd A  ce,d ltdc .)A cifA  foratoA oic foA tifA or f dc dt A ceA tifA  eA  eA al tA o l d eA loA tifA ideifotA

 al tAifdeitA loA2.)geA ebA re,f AceAeld A, l  ifoA  ). A, l  ifoA al t- AbotfeAodleftf A )mii.AeebA

 re,f AceAafltfoA gn)2eAafltfoA al t- AbafleAl flA )m   A egbAtctlaA iac c i aaA c tf tAe)gi AeeA   Ae-

 Ae foiA fdeitbA re,f AceA l orafoA i).gA l orafoA al t- Ab fdeitAceA    AoffooA2)eeiAebAtctlaAoffoA dfaoA

g)iimAtAil- AbcdaA f  f tlefA n)mnnlbAtctlaAcdaA dfaoAmn)nApeAil- AbtctlaA if caoA e) .AeeAe- Ao  A fdeitbA

tctlaA ealtc cdooAm)eeAeeAe- Ao  A fdeitbA tctlaA  l ctf cdooAg).2nAeeAe- Ao  A fdeitbA tctlaA l tdcGdol tA

l tdtdt A ig)nnlA  4c A d id,dtdc bAl oA e ffA  lod laA o ltf ed eA feed df   A ii) .l)A cifA  ce,d ltdc A

t fltef tA,ft ff AA  Al oAx  AlaocAcrt f ec efoAl oAl idftfoAtifAideifotA re,f AceAeld A, l  ifoA

 m)ngA, l  ifoA al t- Ab re,f AceAafltfoA en)mgAafltfoA al t- AbtctlaA iac c i aaA c tf tAe)  gAeeA   A

e- Ae foiA fdeitbA re,f AceA l orafoAni) iA l orafoA al t- A b fdeitAceA    AoffooAm).m AebA tctlaAoffoA

 dfaoA )en2AtAil- AbcdaA f  f tlefA e)g2 lbAtctlaAcdaA dfaoA ge)nApeAil- AbtctlaA if caoA i) iAeeAe- Ao  A

 fdeitbA tctlaA ealtc cdooA   )geA eeA e- Ao  A  fdeitbA tctlaA  l ctf cdooA g)mi A eeA e- Ao  A  fdeitbA tctlaA

l tdcGdol tAl tdtdt Ai )nelA 4c Ad id,dtdc Al oAe ffA lod laAo ltf ed eAfeed df   Ai.)e2l)AcifAg eAGA

A  gA nAx g  A d tf l tdc A t fltef tA l idftfoA tifA ideifotA  re,f A ceAeld A , l  ifoA  m)mnA , l  ifoA

 al t- Ab re,f AceAafltfoA em)2 AafltfoA al t- Ab re,f AceA l orafoAnm) eA l orafoA al t- Ab fdeitAceA

    AoffooA  )n .AebAtctlaAoffoA dfaoA )2ggAtAil- AbcdaA f  f tlefA i) m lbAtctlaAcdaA dfaoA  .)mApeAil- Ab

tctlaA  if cad oA  c tf tA  .)gnA eeA e- Ao  A  fdeitbAtctlaA ealtc cdooA   )  A eeA e- Ao  A  fdeitbA tctlaA

 l ctf cdooA )gn AeeAe- Ao  A fdeitbAtctlaAl tdcGdol tAl tdtdt Ain)  lA 4c Ad id,dtdc Al oAe ffA lod laA

o ltf ed eAfeed df   Ai2)2 l)  

scndoscrE :3alGbA  al tA o l d ebA lrGd A aA  .bA ed,,f faad A ax  )a

 

nffsocreftof 

rd reA rodtltdoodereA r)A doA l A

f c ced laa A de c tl tA  d tf A   c A ,fac ed eA

tcA tifA rd l flfA eleda A l oA doA  ratdtltfoA d A

oftf laA  fedc oA ceA tifA c ao)A 3alGA doA  ratdtltfoA

ec AtifA r  cofAceAcdaAl oAed,f A  cor tdc bAloAdtoA

offooA  c tld A  e-n.A lcdaA l oA g -geA l  ctfd A

[g A )]3alGoffooA l fA  il l tf drfoA , A tifd A ideiA

 c tf tA ceA r oltr ltfoA eltt A l doobA tifA ecotA

de c tl tA ceA id iAl fA ad cafd A l dobA ,fac ed eA

tcA tifA cefel-iAe cr bA l oA ad caf d A l dobA
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,fac ed eA tcA tifA cefel- Ae cr bA  id iA l fA

looc dltfoA  dtiA l A feef tdtfA  cafA d A tifA

  ftf tdc A l oA t fltef tA ceA ocefA  i c d A

odoflofobA or iA loA ti ce,codobA  l odctlo ral A

odoflofoA l oA ltif co af codoA ] 2[)A AtA laocA

 c tld oAcafd Al dobA id iA,fac eoAtcAtifAcefel-

mAe cr A l oA iloA l td-d ealeeltc  A   c f tdfoA

l oA el A  c t d,rtfA tcA de  ctd eA d orad A

of odtdtdt bA l oA ealGA cdaA doA ordtl,afA ec A irel A

 c ore tdc A ]gg[)A     cGdeltfa A 2 lA ceA ealGA

cdaA doA rofoA d A tl dcroA d orot dfobA or iA loA tifA

  cor tdc A ceA  ld tobA tl  doifoA l oA   d td eA

d pobAorfAtcAdtoAl,dadt AtcAo  A rd pa bAl oAloAec A

tifA   fooA  lpfA aocadoA  fodorfA letf A   food eA tifA

offoo.bA dtA doA rofoA d A l delaA effoA ,f lrofA dtA

 c tld oA l,crtA  ilA   ctfd bA d A loodtdc A tcA dtoA

tlarfAloAl Ac el d Aef tdadrf bAl oAocefA fodorfoA

l fA rofoA d A tifA el rel tr fA ceA d oraltdc A

eltf dlaoA].)]  

 e d ratr laA   l td fobA fo f dlaa A tifA

c el drltdc AceA al tAo l d ebAdoAlA dtctlaAel tc A

tiltA feef tdtfa A leef toA  al tA e c tiA l oA

  cor tdtdt )A cifA  icd fA ceA tifA c tdelaA  al tA

o l d eA aodotl  fA ,ft ff A  c oA l oA ,ft ff A

 al toA  dtid A tifA  c .A doA lA   dtd laA el tc A d A

oftf ed d eA tifA o ltdlaA l flA ltldal,afA tcA tifA

 al tbAl oAtifAodrfAceAtifAocdaAtiltAlaac oAtifA cctA

o otfeAtcAfG l oAl oAo  floAfeed df ta bAl oAtidoA

le d ratr laA c el drltdc A   ctdofoA lA ordtl,afA

o ltdlaA f td c ef tA tcA d tf  f tA ocal A  lodltdc A

l oA  c tf tA dtA d tcA  ifed laA f f e bA  id iA doA

d tfotfoA d A tifA ec eltdc A ceA o  A elttf A l oA

otc foA d A tifA f  cor tdtfAc el oAc Aoftfac d eA

 l toA ceA tifA  al tbA  id iA  feaf toA  codtdtfa A c A

tifA  i odcaced laA  f ec el  fA l oA  cor tdtdt A

ceAtifA  c A]gi)]  

x c tiA  feraltc oA l fA ofed foA loA  c -

 rt dtdtfAc el d A ce cr ooAtiltA coofooAfeef toA

odedal A tcA  ltr laA e c tiA ic ec foA d A  al tobA

,rtAl fAo  tifodrfoAcrtodofA al tAtdoorfobAl oAl fA

rofoAtcAd or fAo f ded A il efoAd A al tAe c tiA

l oA  i odcaced laA er  tdc oA tcA l idftfA tifA

ideifotA dfaoAl oA rladt AceA tifA  c A]g[)A3cadl A

o  l d eA ceA tifofA  feraltc obA  dtid A o f ded A

 c  f t ltdc A  l efobA doA l A feef tdtfA  l A tcA

 feraltfA e c tiA   c foofobA fdtif A , A   cectd eA

c A d id,dtd ebAc A, Aeld tld d eAtifA c elaA ltfA

ceA eftl,cad A l tdtdt A ceA tifA  al tA ]2[)A  rGd A

.fo f dlaa AA  .Al toAloAlApf A feraltc AceA al tA

 faaA e c ti)A AtA   cectfoA  faaA fac eltdc A , A

otderaltd eA  faaA  laaA odefotdc A el tc oA or iA loA

fG l od A ] g[)A i of A f td c ef tlaA ot foobA

lrGd A doA d tcatfoA d A tifA  fecofad eAceA  cctA

o otfeA l  idtf tr fbA d A  caal,c ltdc A dtiA 4 A

l oA ode laA t l oor tdc A el tc oA or iA loA r d A

l oA   i oA tcA f or fA off A l oA of ofA  cctA

e c tiA ] n[)A xd,,f faad A ax  .A otderaltfoA  faaA

fac eltdc Ad AtifAotfeAl oAafltfoAl oAd   flofoA

d tf  colaA af etibA  id iA doA  feaf tfoA d A  al tA

ifdeitA l oA   cor tdtdt A ] n[)A xd,,f faad A doA lA

pf A o dtf A d A of c ol  A  faaA  laaA oftfac ef tA

.G acef fodo.bA f il  d eA  le,dreA l tdtdt A l oA

l tdtltd eA ef fA fG  foodc A ceA  faaracofA

  cor tdc A lti l oA]i)]  

cif fec fbA tifA fofl  iAldeoA tcAoftf ed fA

tifA ,fotA odotl  fA tcA  al tA ealGA l  c od eA tcA tifA

 c odtdc oA ceA tifA fG f def tlaA l flA l oA

oftf ed fAtifA,fotA c  f t ltdc AceAo  l d eAtifA

e c tiA  feraltc oA lrGd A l oA ed,,f faad A tiltA

d   flofA ocefA tfeftltdtfA e c tiA d od ltc obA

offoA  dfaoA  ce c f tobA cdaA  c tf tbA of c ol  A

eftl,cadtfobA tctlaA l tdcGdol tA  l l dt A l oA e ffA

 lod laAo ltf ed eAfeed l  )  

aefcstearEefcEacfaocr 

cifAedfaoAfG f def tA loA c or tfoAltAtifA

tc td ratr fA l oA ur of  A rftfac ef tA  tltdc A

d A ieeA xil leif bA nl ,lalA  e d ratr fA

rd f tc ltfbA ltA ac edtrofA nn) gA tA l oA altdtrofA

 g). AubA l  c od eA tcA lA  l ocedrfoA  ce aftfA

,ac pA ofode A a i4r.A  dtiA lA el tc dlaA

l  l efef tA dtiA ti ffA  f ad ltdc o)ArltlA f fA

l la rfoA rod eA xf  tltA otltdotd laA ocet l fA

. mtiA fodtdc .A l oAefl oA f fA  ce l foArod eA

tifArflotA de ded l tArdeef f  fAar r.AtfotAltAlA

eAl  c,l,dadt Aaftfa)Acf A l oceAole afoA f fA

tlpf Ae ceAtifAocdaAceAtifAt cAfG f def tlaAodtfoA

,fec fA  al td eA tcA l la rfA tifA  i od laA l oA

 ifed laA  c f tdfoAceAtifAocdaAacl,afA  A)a  
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Table S1. Physical and chemical properties of the experimental soil. 
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 floc  

3d ot 

 cda ..8 2)2 63 11.8 400 1.3 307.7 512.3 180 
 

A  deltdc A

rltf  
7.5 1.15 

iadeltd A  c odtdc oA atfe f ltr fbA iredodt bA l oA  ld elaa.A  f c ofoA or d eA tifA e c d eA ofloc A l fA

  fof tfoAd Acl,afA g)   

A 

Table S2. Monthly climatic conditions during the growing season (2024–2025). 

3d otA floc *  

 

rffpa  

 tf lefo 

rfl  

cfe f ltr f 

i°.a  

rfl  

 faltdtf 

tredodt A

al. 

al. 

 cal  

 lodltdc  

.r Ae
g
a  

 ecr t 

 ld elaa 

.eea  

2024-11-

11/2024-11-17 

13.8 67.7 1 1.1 

2024-11-

18/2024-11-24 

14.3 75.4 28 

 

2 

2024-11-

25/2024-12-01 

6.9 59.4 22 2.5 

2024-12-

02/2024-12-08 

10.7 60.9 16 1.5 

2024-12-

09/2024-12-15 

9.5 59.6 6 1.9 

2024-12-

16/2024-12-22 

11.2 53.3 17 2.3 

2024-12-

23/2024-12-29 

10.7 58.1 25 2.3 

2024-12-

30/2025-01-05 

17.5 69.3 5 2.1 
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2025-01-

06/2025-01-12 

22 66.7 26 2.1 

2025-01-

13/2025-01-19 

21.7 62.1 27 1.9 

2025-01-

20/2025-01-26 

24.1 61.3 23 1.9 

2025-01-

27/2025-02-02 

20.4 59.1 8 2 

2025-02-

03/2025-02-09 

22.6 59 17 2.4 

2025-02-

10/2025-02-16 

22.3 58.3 11 2.4 

2025-02-

17/2025-02-23 

19.3 52.7 28 1.6 

2025-02-

24/2025-03-02 

22.4 59.1 20 2.8 

2025-03-

03/2025-03-09 

23.5 58.1 18 2 

2025-03-

10/2025-03-16 

22.8 54.4 19 2.5 

2025-03-

17/2025-03-23 

23.2 53.7 10 1.8 

2025-03-

24/2025-03-30 

20.3 71.1 23 1.7 

2025-03-

31/2025-04-06 

21 56.1 16 1.7 

2025-04-

07/2025-04-13 

21.5 58.7 17 1.9 

2025-04-

14/2025-04-20 

22.5 54 12 2.8 

 

cifA ocdaA  loA   f l foA , A tdaalefbA

oecctid eA l oA aftfad ebA l oA tif A l delaA

el r fAltA gAtAil- Al oAor f  ce afGAef tdadrf A

. eb eb eAugn.AltAg  ApeAil- A[nA] f fAloofoA

or d eA tdaalef)Acif bA tifA edfaoA loA odtdofoA d tcA

ti ffA of tc obA afltd eA lA ,reef A odotl  fAceA gAeA

,ft ff A of tc obA l oA  c  doc oA tcA of l ltfA tifA

fG f def tlaAr dto)Atl iAof tc A loAodtdofoAd tcA

2AfG f def tlaAr dtobAfl iAr dtA loA AegAa AeAGA

 Ae.bA dtiAnA c oA f Ar dtAl oAlAodotl  fAceA  A



Euphrates Journal of Agricultural Science-18 (2):2004-2016, (june.2026)                            Mazhar  et al. 

 

  ISSN 2072-3857           

 
1008 

 

 eA e ceA laaA odofoA ceA tifA r dt)A gal toA  f fA

 al tfoAd A c oA  A eAl l tbAafltd eAlA AeAel A

,ft ff Ar dtoA tcAf or fA tiltA tifAo  l AocfoA ctA

ea )A3alGAoffooA f fA al tfoAc A es  sg gnA] [bA

 id iA  f fA c,tld foA e ceA tifA  ,rA xi ld,A

 e d ratr laA  fofl  iA rf l tef tA ceA tifA

rd dot  AceA e d ratr f)  

cifAfG f def tAd  arofoAt cAel tc obAcifA

ed otAel tc bAtifA al tAo l d eA]  [A id iAdoAeA eA

.l   cGdeltfa A g  A  al tosfG f def tlaA r dtA

,lofoAc AnA c oAGA  A al toA f A c Ao l d eA  A

 eA l l t.A l oA  eA  eA al   cGdeltfa A ieA

 al tosfG f def tlaA r dtA ,lofoA c A nA  c oA GA   A

 al toA  f A c A  dtiA  dof A o l d e.)A cifA

odeef f  fA d A  al tA  re,f oA ,ft ff A tifA t cA

o l d eoAdoAltt d,rtfoAtcAtifA dof A,ft ff - al tA

odotl  fAd AtifA c AltA eA eA ce l foAtcAeA eA

 dtid AtifAolefA c Aaf etiAceA Ae)AcifAof c oA

el tc A bA o  l d eA ceA e c tiA  feraltc oA[geA]

 id iA doA odotdaafoA  ltf A c a bA o  l d eA lrGd A

A  AltAlA c  f t ltdc AceAgAeeAr- Abed,,f faad A

x  AltAlA c  f t ltdc AceAg  AeeAr- Abl oAA  A

ltA lA  c  f t ltdc A ceA gA eeA r- AGA ed,,f faad A

x  AltAlA c  f t ltdc AceAg  AeeAr- A)   l d eA

 loAoc fAt d fAatifAed otA  Aol oAletf A al td eA

 if A n-iAafltfoA l  fl foA l oA tifA of c oA i A

ol oAletf AtifAl  fl l  fAceA2-  Aafltfo.A]g)]  

gal tA ifdeitbA  re,f A ceA eld A , l  ifobA

eld AotfeAodleftf bAtctlaA re,f AceAafltfobAafleA

l flbA tctlaA  iac c i aaA  c tf tbA  re,f A ceA

 l orafobA  re,f A ceA offooA  f A  l orafbA  fdeitA

ceA     A offoobA tctlaA offoA  dfaobA  f  f tlefA ceA

cdabA tctlaA cdaA  dfaoA l oA tctlaA  if cad oA  f fA

eflor foA ltA  i odcaced laA eltr dt A

.l   cGdeltfa A  g A ol oA letf A  al td e.A ltA tifA

tdefA ceA il tfot)AtfeftltdtfA e c tiA t ldtoA. al tA

ifdeitbA , l  ifobA otfeA odleftf bA afltfobA afleA

l flbA l oA  iac c i aa.A  f fA eflor foA . A ol oA

letf A  al td e)A pdfaoA  ce c f toA a l orafA

 re,f bA offoA  re,f bA     -offoA  fdeitbA offoA

 dfaobA cdaA  f  f tlefbA l oA cdaA  dfao.A l oA

,dc ifed laA t ldtoA atctlaA  if cad obA ealtc cdoobA

 l ctf cdoobA l oA l tdcGdol tA l tdtdt .A  f fA

eflor foA letf A eraaA  i odcaced laA eltr dt A l oA

il tfot)A cctlaA  if cad oA  f fA fotdeltfoA

l  c od eA tcA tifA efticoA rofoA , A ]m[A rod eA

3cad -idc latfrA flef t)A3dtfAe leoAceAoffooAceA

fl iA fG f def tlaA r dtA  f fA  l ocea A tlpf bA

e cr oA faabAe AeaAceA2 lAeftil caA loAloofoA

l oA  al foA d A lA  ltf A ,ltiA ltA neiA ec A ti ffA

icr obA tif A tifA ole afA  loA  al foA d A lA  ctl  A

ftl c ltc AtcA for fAtifAole afAtcarefAtcAeAea)A

cif A    A raA ceA ole afA fGt l tA  loA tlpf A l oA

e  AraAceA3cad -idc latfrA flef tAl oA )eAeaAceA

ocodreA  l ,c ltfA ocartdc A  loA loofobA tifA

ole afA loAedGfoAl oAodotdaafoA ltf A loAloofoA

tcAlAtcarefAceA  AeabA tif A tifAole afA loA afetA

ec AgAicr o)AcifAc td laAl,oc ,l  fA flod eA loA

tlpf AltAlA ltfaf etiAceA.ieA eAl oAxlaad Al doA

 loArofoAloAlAotl ol o)  

cctlaA ealtc cdooA  f fA fotdeltfoA , A tifA

 aia A lared reA  iac dofA efticoA rod eA tifA

olefA ole afA fGt l tA ]m[)A  A ge A raA lad rctA ceA

ole afA fGt l tA  loA tlpf A  dtiA  )geA eaA ceA

odotdaafoA ltf Al oA.eAraAceAelAuludgAocartdc oA

letf A eA ed rtfobA  e A raA ceA   lA lared reA

 iac dofAocartdc A loAloofo)A etf Aedatf d eA dtiA

riltel - Aedatf A  l f bA e  A raA ceA  ArAuldtA

ocartdc A l oA .e A raA ceA odotdaafoA  ltf A  f fA

loofobAl oAc td laAl,oc ,l  fA loAeflor foAltA

e  A eA ltfaf eti)AcifA c tf tAceA l ctf cdooA

ltAn2 A eA ltfaf etiA loAfotdeltfoAl  c od eA
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Table (2): Effect of Plant Spacing and Some Growth Regulators on Seed and Oil Yield Parameters 

of Flax
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decacE i3a:E  iicefE oiE taeffE  deetfoE efc Some Growth Regulators on Antioxidant Activity 

Parameters of Flax
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