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Introduction : Saffron (Crocus sativus L.), commonly referred to as the "golden spice," represents 

one of the most valuable agricultural and medicinal crops owing to its unique flavor, color, and 

aroma in culinary applications, in addition to its wide-ranging health benefits. Contemporary 

investigations underscore saffron's robust antioxidant, anti-inflammatory, neuroprotective, and 

anticancer attributes, establishing it as an essential constituent in functional foods and 

pharmaceutical formulations. Saffron is abundant in carotenoids (crocin and crocetin, responsible 

for color), picrocrocin (contributing to taste), safranal (aroma), and terpenes. These carotenoids 

and terpenes confer hepatoprotective, antiviral, anti-inflammatory, and analgesic effects, while 

mitigating risks associated with cancer and cardiovascular ailments. Furthermore, saffron serves 

as a rich source of flavonoids, phenolic acids, and phytosterols, exhibiting enhancements in 

learning and memory functions, thereby qualifying it as a highly nutritious and therapeutic food 

commodity. In semi-arid zones, rain-fed systems intensify these challenges, as discrepancies 

between planting schedules and evolving climatic patterns culminate in diminished output. Weeds 

constitute a primary biotic limitation in saffron cultivation, profoundly affecting yields through 

competition for water, nutrients, and light, while also promoting pest and disease proliferation. 

Prevalent weeds in saffron fields, particularly narrow-leaved varieties, demand integrated 

management strategies to ensure enduring productivity and soil integrity. Efficient weed 

suppression can markedly elevate productivity. The application of polyethylene (PE) mulch 

diminishes weed populations by 70-90%, augments soil moisture conservation, and elevates 

stigma yield by up to 25% absent chemical interventions. Herbicides offer a viable approach for 

weed management in saffron, with contemporary analyses affirming the effectiveness of synthetic 

agents including haloxyfop R-methyl ester and pre-emergent formulations such as atrazine and 

metribuzin. Adjuvants are supplementary agents incorporated with herbicides to bolster their 

efficacy via improved spray retention, droplet dispersion, penetration into weed tissues, and 

absorption, frequently permitting reduced herbicide rates to curtail environmental impacts and 

crop phytotoxicity. Haloxyfop R-methyl ester with adjuvants at attenuated rates (e.g., 0.11-0.5 

L/ha), merged with escalating concentrations of adjuvants like non-ionic surfactants or crop oil 
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concentrates, demonstrating amplified grassy weed control; Efficacy escalates markedly with 

elevated adjuvant proportions, yielding no detrimental impacts on saffron flowering or growth, 

alongside prospective yield increments via superior weed repression. Today, havenôt any study 

about herbicide application with or without adjuvants on saffron stigma quality, therefore this 

study were conducted under field conditions.  

Materials and Methods: To assess the response of the saffron stigma quality response to 

difference concentrations of the herbicide haloxyfop-R-methyl wwith or without adjuvants, a field 

study was carried out in a four-year-old saffron field located in the Sarayan region in 2022. The 

study was designed as a factorial experiment based on a randomized complete block design. 

Treatments included four concentrations of haloxyfop-R-methyl (0, 54, 81, and 108 g active 

ingredient ha ĭ) and three adjuvant treatments: no additive, Sitogate adjuvant, and corn oil (each 

at 0.5% v/v). Crocin, Picrocrocin, and Safranal quality were determined after harvesting in 

November 2023, by spectrophotometric methods. Crocin, Picrocrocin, and Safranal absorbance 

was measured at 440, 257, and 330 nm by using a spectrophotometer, respectively. Data were 

statistically analyzed using SAS software version 9.4, and mean comparisons were performed 

using the FLSD test at the 5% significance level.  

Results and Discussion: The experimental results indicated that the concentration of haloxyfop-

R-methyl herbicide, had significant effect on crocin, picrocrocin, and safranal  saffron stigma 

content. Results state by an experimental field study showed that the application of soil-applied 

herbicide effects on crocin, picrocrocin, and safranal  saffron stigma content. Whereas, The highest 

safranal content in the stigma was recorded from metribuzin treatment with 8.00 mg.gï1, and the 

lowest was in the pendimethalin+ tepraloxydim treatment with 1.26 mg.gï1. Moreover, hand 

hoeing showed the highest content of saffron stigma crocin. It seems that quality response of 

saffron stigma to herbicide was depends to herbicide types and concentrations.   

 Conclusion: According Based on the findings of this study, hand hoeing had the highest effects 

on increase quality of saffron stigma because of weed control. By increasing haloxyfop-R-methyl 

herbicide concentration the crocin, picrocrocin, and safranal  saffron stigma content was increased. 

Moreover, adjuvants application led to improved crocin, picrocrocin, and safranal  saffron stigma 

content. Finally, it seems that application of haloxyfop-R-methyl with adjuvants led to improved 

quality of saffron stigma under field conditions. 
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 ĂÝ½Àù Ĉzwĉ¿½vćv ¹¾z½wí ¾§v  äöÝ ĈÆíĀõwă Èí Ĉý¹ÿÀåv ¹vĀù ûÿºz ÿ wz ôĊ¤ù ½j |Āå 

ûv¾æÝ¿ ĂõĒí ĈæĊí ¡wĊÍĀÎ· ¾z  $Crocus sativus L.  # 

ĈÝw¬É ā½ĀÎþù, IĈùwú³ üĊÆ³%- I. I  ĈùĒÅv ºĊ³ÿ ºĊÅ- I. ć¹Āú´ù xv¾ĄÅ I- I. 

 

,ĈÅºþĄù āÿ¾ñ ºÉ½v ĈÅwþÉ½wí Ă¤·Āùj Èýv¹ ) ć¿½ÿwÊí āºîÊýv¹ ĈăwĊñ ìĊ¤ýÁ ÿ ºĊõĀ£  ºþ«¾Ċz āwòÊýv¹ 

-½wĊÊýv¹ ) ĈÅºþĄù āÿ¾ñ  ĈăwĊñ ìĊ¤ýÁ ÿ ºĊõĀ£ ºþ«¾Ċz āwòÊýv¹ ć¿½ÿwÊí āºîÊýv¹ 

. āÿ¾ñ ĀÒÝ )Èþ£ ÿ āwĊñ ĈÊăÿÂ~ ºþ«¾Ċz āwòÊýv¹ ć¿½ÿwÊí āºîÊýv¹ ĈÖĊ´ù ćwă 
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āºĊî¯ 

 Ăz¢Úöá ¹¾z½wí ¾§v ĈÅ½¾z ½ĀÚþùäöÝ äö¤¸ù ćwăĈÆíĀõwă Èí  wz āv¾úă ôĊ¤ù ½j |Āå ĈÊĉwù¿j Iûv¾æÝ¿ ĂõĒí ĈæĊí ¡wĊÍĀÎ· ¾z Ĉý¹ÿÀåv ¹vĀù

ëĀöz ±¾Õ yõwé ½¹ ôĉ½Ā¤íwå ówÅ ĈÕ ûwĉv¾Å ĂêÖþù ½¹ ûv¾æÝ¿ ĂõwÅ ½wĄ¯ ĂÝ½Àù ìĉ ½¹ Ĉå¹wÎ£ ôùwí ćwă,/+,  Èĉwù¿j ćwă½wúĊ£ )ºÉ v¾«v

äöÝ ¢Úöá ²ÖÅ ½wĄ¯ ôùwÉĈÆíĀõwă Èí$ ôĊ¤ù ½j |Āå+  I0/  I3,    ÿ,+3    ½¹ ā¾§où ā¹wù ÷¾ñ  IĈý¹ÿÀåv ûÿºz$ Ĉý¹ÿÀåv ā¹wù ²ÖÅ ĂÅ ÿ #½w¤îă

  ûvÀĊù Ăz ¡½» üáÿ½ ÿ ¢ĊñĀ¤ĊÅ ûwĉĀù+*0  üúĄz ½¹ wă½wúĊ£ ówúÝv )ºý¹Āz #Ĉú¬³ ºÍ½¹  āwù,/+,   ā¿vºýv ÿ ºÉ ÷w¬ýv  ĈæĊí ¡wĊÍĀÎ· ć¾Ċñ

 ûwzj ½¹ ûv¾æÝ¿  āwù,/+-  ìÊ· ÿ ¢Év¹¾z ¿v Ä~ĂõĒí û¹¾í)¢å¾ñ ¡½ĀÍ wă   ¢Úöá Ăí ¹v¹ ûwÊý ªĉw¤ýäöÝ äö¤¸ù ćwăĈÆíĀõwă Èí ½j |Āå

ĈþÞù ¾Ċ§m£ ôĊ¤ù  ÿ Ĉý¹ÿÀåv ā¹wù ÛĀý Iów³ üĉv wz )¢Év¹ ówýv¾åwÅ ÿ üĊÅÿ¾íÿ¾îĊ~ IüĊÅÿ¾í ôùwÉ ûv¾æÝ¿ ĂõĒí ĈæĊí ¡w{Ċí¾£ ćvĀ¤´ù ¾z ć½v¹

äöÝ ¢Úöá wz ûj ôzwê¤ù ¾§v üĊþ°úăĈþÞù ¾Ċ§m£ Èíºý ûwÊý ¡wæÍ üĉv ¾z ć½v¹ ½wúĊ£ ½¹ ówýv¾åwÅ ÿ üĊÅÿ¾íÿ¾îĊ~ IüĊÅÿ¾í ½vºêù üĉ¾¤ÊĊz )¹v

äöÝ ôùwí üĊ«ÿäöÝ ćwă½wúĊ£ Ĉ·¾z ½¹ Ă¯¾ñv IºÉ āºăwÊù ¿¾ă ćwă ĈþÞù ãĒ¤·v ĈÊí  Ĉ¤Å¹ üĊ«ÿ wz ć½v¹½¹   ¹Ā«ÿ ĂõĒí ĈæĊí ¡wĊÍĀÎ·

 )¢Évºý  äöÝ ¹¾z½wí Ăí ¹v¹ ûwÊý äö¤¸ù ćwă½wúĊ£ ĂÆĉwêù¢Úöá ½¹ Èí  ćwă0+  I20    ÿ,++  ĂĊÍĀ£ ½vºêù ºÍ½¹ Ăz ÈĉvÀåv y«Āù āºÉ yĊ£¾£  

+1*,,  I.4*-+  ÿ I-+*-,    I üĊÅÿ¾í ćºÍ½¹2/*2  I,2*,0  ÿ I+,*,2    I üĊÅÿ¾íÿ¾îĊ~ ćºÍ½¹10*0  I--*-1  ÿ I01*-.    ówýv¾åwÅ ćºÍ½¹  ¢{Æý

Ăz    ºăwÉ  ûÿºzäöÝäöÝ ¹¾z½wí )ºÉ ÈíĈÆíĀõwă ÈíôĊ¤ù ½j |Āå  wĄþ£ Ăý  ¿ ĈæĊí ¡wĊÍĀÎ· ¾z Ĉæþù ¾§vĂîöz Ă¤Évºý ûv¾æÝ  äöÝ ó¾¤þí wză ćw

ìĉ½wz ¿¾ă ûv¾æÝ¿ ĈæĊí ¡wĊÍĀÎ· ¹Ā{Ąz Ăz ¾¬þù ï¾z Ĉù¹¹¾ñ) 

 

ćºĊöí ¡wúöí 5¡½» üáÿ½ Iï¾z ìĉ½wz I¢ĊñĀ¤ĊÅ Iówýv¾åwÅ I üĊÅÿ¾í 
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 Ăùºêù 

ûv¾æÝ¿ (Crocus sativus L.)  ûv¾ñ ¿v Ĉîĉ ûvĀþÝ ĂzĂĉÿ¹v üĉ¾£wĄz  Iðý½ ôĊõ¹ Ăz wĄþ£ Ăý IûwĄ« ćwă ½¹ ¹Ā· ¹¾å Ăz ¾Î´þù ¾ÖÝ ÿ øÞÕ

Ĉĉv¼á ÜĉwþÍ  ÿ  Ĉù ½v¾é ā¹wæ¤Åv ¹½Āù ĈÊĉv½j¡w{Ċí¾£ ¿v Ĉþá Ü{þù ûvĀþÝ Ăz Ăîöz I¹¾Ċñ Ĉ¤Æĉ¿ ówÞå Ĉù Ă¤·wþÉ Ĉýwù½¹ ËvĀ· wz¹ĀÉ  $Ziani 

et al., 2025; Semeniuc et al., 2024; Nanda & Madan, 2021#ć½w¬£ ĈöÍv È¸z Iûv¾æÝ¿ ĂõĒí )   Ç¿½v wz ÿ  āwĊñ    ¢Åv ûv¾æÝ¿

Ăí £w{Ċí¾£ ćÿw³Ĉ üĊÅÿ¾í ºþýwù #ðý½ ¹w¬ĉv ôùwÝ$üĊÅÿ¾íÿ¾îĊ~ I  ¹w¬ĉv ôùwÝ$¶ö£ øÞÕ# ówýv¾åwÅ ÿ  #¾ÖÝ ¹w¬ĉv ôùwÝ$Ĉù  ¡w{Ċí¾£ üĉv )ºÉwz

 Ĉù üĊĊÞ£ v½ ûv¾æÝ¿ ć½w¬£ ¢ĊæĊí wĄþ£ Ăý Ĉ¤ýj ËvĀ· Ăîöz Iºþþíÿ ĈýwÕ¾ÅºÑ IĈzwĄ¤õvºÑ IĈývºĊÆív Ĉñ¹¾ÆåvºÑ   ÀĊý v½  øăv¾å Ĉùºþþí  $Ziani 

et al., 2025; Semeniuc et al., 2024; Nanda & Madan, 2021# ºþýwù Ĉĉwă½ĀÊí ½¹ āÂĉÿ Ăz Iûv¾æÝ¿ ć¹wÎ¤év ¢Ċúăv Ăz Ă«Ā£ wz )

wĊýw Åv Iûv¾ĉvÈív¾ù Iºþă I  ÿwîĉ¾ùj   ºþ¤Æă ĈýwĄ« ûwñºþþíºĊõĀ£ āºúÝ Ăí(Ziani et al., 2025)  ¡w{Ċí¾£ üĉv ćvĀ¤´ù ¾z ¾§où ôùvĀÝ ë½¹ I

Ĉù ûwÊý ¾Ċ·v ¡wêĊê´£ )¢Åv ć½ÿ¾Ñ Ăí ºă¹Èþ£ćwă āºý¿ āºý¿¾Ċá ÿ  ¾z ĈĄ«Ā£ ôzwé ½ĀÕ ĂzºĊõĀ£ üĉv ć½vºĉw~ ÿ Üú¬£ I¹vĀù Ĉù ¾Ċ§m£  Iºý½v¼ñ

Ĉù ¾ùv üĉv Ăíºă¹ ½v¾é ¾Ċ§m£ ¢´£ v½ ĈĉwĄý óĀÎ´ù ¢ĊæĊí ºývĀ£  $Ziaei et al., 2024; Feizi et al., 2021; Nanda & Madan, 

2021#.   

Ûwæ£½v I¢zĀÕ½ Iwù¹ ºþýwù ĈÖĊ´ù Ôĉv¾É ôùwÉ Ăí Iāºý¿¾Ċá ôùvĀÝ  wĉ½¹ ²ÖÅ ¿v  I¡wĊÍĀÎ·   Èþ£ Iëw· Èþ£ ÿ #ĈîÊ· ºþýwù$ Ĉzj ćwă  ćwă

 Ĉù ć½ĀÉ ûÁ ûwĊz øĊÚþ£ ½¹ ćºĊöí Èêý IºýĀÉí¾£ üĉv ćÀ¤þÅĀĊz ćwă¾ĊÆù wz Ô{£¾ù ćwă Ĉù wæĉv ¡w{Ċºþþí  $Ziaei et al., 2024; Feizi 

et al., 2021;#Ûwæ£½v Iów¨ù ćv¾z )  I¾¤ÊĊz ćwĉ½¹ ²ÖÅ ¿v  Ĉù  ćºĊÉ½Ā· Èzw£ ÿ ¾£¹¾Å Ôĉv¾É v¾ĉ¿ I¹ĀÉ üĊÅÿ¾í ćvĀ¤´ù ÈĉvÀåv Ăz ¾¬þù ºývĀ£

¢ĊõĀzw¤ù À¤þÅ I¾¤ÊĊzĈù ìĉ¾´£ v½ Ĉ¤Ùwæ³ ćwăºþí $Lage & Cantrell., 2009#  ºþýwù ć¼âù ¹vĀù ±ĀÖÅ Ăöú« ¿v Iëw· yĊí¾£ IüĊþ°úă )

ÿ I¾æÆå ÿ ûÁÿ¾¤Ċý pH ¤ù ºĊõĀ£ ÿ ¾ÍwþÝ x¼« ¾z MwúĊê¤Æù Iëw·¢ĊõĀzwā¹v¹ ûwÊý ¡wÞõwÖù J¢Åv ½v¼ñ¾Ċ§m£ wăëw· Ăí ºýv  Ĉõj ¹vĀù ¿v Ĉþá ćwă  ÿ

 Ĉõj ÿ ĈĉwĊúĊÉ ćwă¹Āí ¹¾z½wí üĊþ°úăĈùºþă¹ ÈĉvÀåv v½ ówýv¾åwÅ ÿ üĊÅÿ¾íÿ¾îĊ~ ćvĀ¤´ù ºþývĀ£ $Askari et al., 2024; Naik et al., 

2024; Esmaeilian et al., 2022# ÜĉwÉ ¿v Ĉîĉ IĈîÊ· Èþ£ )£ôùvĀÝ üĉ¾ āºý¿ ¾Ċá  ûv¾æÝ¿ ¢Êí èÕwþù ½¹  Ăí ¢Åv    ÈĉvÀåv Ăz ¾¬þù

 ¢ĊõĀzw¤ù ±ĀÖÅ Ĉù üĊÅÿ¾íÿ¾îĊ~ ÿ üĊÅÿ¾í ºþýwù ĂĉĀýw§ ćwă  ÈĉvÀåv v½ ¡w{Ċí¾£ üĉv ºĊõĀ£ IĀĊ£vºĊÆív Ã¾¤Åv wz Ăözwêù ćv¾z āwĊñ v¾ĉ¿ I¹ĀÉ

Ĉùºzwĉ Èăwí Ĉöí ¹¾îöúÝ ¢Åv üîúù Ăí ºþ¯¾ă Iºă¹ $Ziaei et al., 2024#Ĉù ôúÝ ĂzwÊù ÀĊý ć½ĀÉ Èþ£ )Ĉù ÿ ºþí  ºývĀ£  ćvĀ¤´ù

¹ĀÉ ¾¬þù ¢ĊæĊí Èăwí Ăz ¢Åv üîúù đwz ±ĀÖÅ ½¹ wùv Iºă¹ ÈĉvÀåv ĈĄ«Ā£ ôzwé º³ w£ v½ üĊÅÿ¾í  $Feizi et al., 2021#  Iüĉv ¾z āÿĒÝ )

 Ĉù ¾Ċ§m£ ówýv¾åwÅ ćvĀ¤´ù ¾z IºÉ½ ā½ÿ¹ óĀÕ ÿ ĂýđwÅ ćwù¹ IĈñºý½wz ºþýwù ĈĉvĀă ÿ xj ôùvĀÝ ÷¾ñ Ôĉv¾É Ăí Ĉĉw« Iºý½v¼ñ ¢Åv üîúù ¾£    ĂĉÀ¬£

ºþí Üĉ¾Æ£ v½ yĊí¾£ üĉv $Khorramdel & Mirzaeian., 2025#  üĉv ) Èþ£  wă Ĉù ¾Ċ§m£ ûv¾æÝ¿ Ĉöí ¢ĊæĊí ¾z Ăîöz I¢Ċúí ¾z wĄþ£ Ăý  ºý½v¼ñ

Ĉù Ă¤Æ«¾z v½ ć¿½ÿwÊí ĂþĊĄz ¢ĉ¾ĉºù Ăz ¿wĊý ÿºþþí ) 



 

0 

 

ûÁĀ£w~ ºþýwù āºý¿ ôùvĀÝ I¾òĉ¹ ćĀÅ ¿v­½wé$ wăć¾¤íwz ÿ wăÿ½ ÿ I¡wåj I#wă Ôzv Ĉ¤ÆĉÀúă Ĉù IvÀĉ½ĀîĊù ºþýwù ¾ĊĊâ£ v½ ĈîĊõĀzw¤ù ćwă¾ĊÆù ºþývĀ£

ºþă¹ $Naik et al., 2024; Malik Al-Saadi et al., 2025)#   IĂýĀúý ćv¾zć½wúĊzćwă  Ĉù Ĉ¯½wé  ºývĀ£Èþ£ćwă   ºă¹ ÈĉvÀåv v½ ĀĊ£vºĊÆív

¹ĀÉ ¾¬þù ¹¾îöúÝ Èăwí Ăz ¢Åv üîúù Ăí ºþ¯¾ă Iºþí ìĉ¾´£ ĈÝwå¹ øÆĊýwîù ûvĀþÝ Ăz v½ ówýv¾åwÅ ÿ üĊÅÿ¾í ºĊõĀ£ Ă¬Ċ¤ý ½¹ ÿ $Naik et 

al., 2024  )#ºzwĉ Ĉù Èăwí º£wúý ĈÝĀý ¢ĊõwÞå Ă¬Ċ¤ý ½¹ ûv¾æÝ¿ üĊÅÿ¾í ćvĀ¤´ù  ) Ashraf., 2025&Shakeel .(    ûwÊý ĈÅ½¾z ìĉ ªĉw¤ý

 ûÁ ûwĊz Èăwí Ăz ¾¬þù vÀĉ½Āîĉwù ­½wé ¹¾z½wí Ăí ¹v¹üĊÅÿ¾í ºĊõĀ£ wz Ô{£¾ù ćwă    ÀĊý ÿ üĊÅÿ¾íÿ¾îĊ~ ºĊõĀ£ wz Ô{£¾ù ćwă ûÁ ûwĊz ÈĉvÀåv ÿ

üĊÅÿ¾íÿ¾îĊ~ ºĊõĀ£ ÈĉvÀåv  $ ºÉStelluti et al., 2024  )#  ćwă ­½wé ĂÖzv½ Ă¬Ċ¤ý ½¹ Ĉĉv¼á ¾ÍwþÝ ¹Ā{ĄzvÀĉ½ĀîĊù  wz  ûwăwĊñ ĂÊĉ½   Ĉù  ºývĀ£

Ê¸z ¹Ā{Ąz v½ ć¼âù ¹vĀù x¼«Ċºā ¢ĊõĀzw¤ù ćvĀ¤´ù ÿ  ¾ùv üĉv Ăí Iºă¹ ÈĉvÀåv v½ wăz Ă āÂĉÿ Ôĉv¾É ½¹Èþ£ Åv ºĊæù$ ¢Naik et al., 2024  )# 

äöÝ ¾zv¾z ½¹ Ĉúí Ĉ¤zwé½ ¡½ºé ćv½v¹ ûv¾æÝ¿ āwĊñ Ăí w¬ýj ¿v  ĈæĊí ÿ Ĉúí ¹¾îöúÝ ºĉºÉ Èăwí I¢Åv ¿¾ă ćwă  wz ¢zwé½ Ôĉv¾É ½¹ ûv¾æÝ¿

äöÝĈù āºăwÊù ¿¾ă ćwă$ ¹ĀÉAcharya et al., 2025Salariyan, 2023; &  FallahiäöÝ ¹wĉ¿ ¾Ċ§w£ Ăz Ă«Ā£ wz üĉv¾zwþz )#  ½¹ ¿¾ă ćwă

$ ûv¾æÝ¿ ¹¾îöúÝ iĒ·Feizi & Moradi, 2020ÿ¾Ñ ûwăwĊñ üĉv ¢ĉ¾ĉºù #¢Åv ć½  ) Çÿ½ ¿v Ĉîĉ ā¿ÿ¾ùvªĉv½ ćwă  IxĀöÖù   ćv¾z ĂþĉÀă øí ÿ  

äöÝ ¢ĉ¾ĉºùäöÝ ¿v ā¹wæ¤Åv ÿ ĈĉwĊúĊÉ ¢ĉ¾ĉºù ûv¾æÝ¿ Û½vÀù ½¹ ¿¾ă ćwăÈí¢Åv wă  $ BazoobandiSalariyan; 2023; &  Fallahi

at al., 2020#  ) äöÝ āv¾úă Ăz Ĉý¹ÿÀåv ¹vĀù ¹¾z½wí üĉv ¾z āÿĒÝÈíé Ă«Ā£ ¹½Āù ĂþĉÀă øí ÿ ĈîĉÁĀõĀív ¢åwĊă½ ìĉ ûvĀþÝ Ăz wă  Ă¤å¾ñ ½v¾

äöÝ Ĉĉj½wí ÈĉvÀåv )¢ÅvÈí$ ¢Åv āºÉ Ç½vÀñ äö¤¸ù ¡wêĊê´£ ½¹ Ĉý¹ÿÀåv ¹vĀù ¹¾z½wí Ă¬Ċ¤ý ½¹ äö¤¸ù ćwă Hammami et al., 2014;

Hamdard et al., 2025  )#äöÝ wz ¢zwé½äöÝ ¹¾z½wí üĊþ°úă ÿ ¿¾ă ćwăÈí Ĉù ¾§v ûv¾æÝ¿ ĂõĒí ½¹ ¹Ā«Āù Ĉ¤Æĉ¿ ¡w{Ċí¾£ ûvÀĊù ¾z wă  )¹½v¼ñ
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$ ¢ÅvShojaei et al., 2025ĂÞõwÖù ûĀþíw£ )#äöÝ üĉv ¾Ċ§w£ ĂþĊù¿ ½¹ ćvÈí  ½ĀÒ³ ÷ºÝ ÿ ½ĀÒ³ ½¹    ĂõĒí ĈæĊí ¡wĊÍĀÎ· ¾z Ĉý¹ÿÀåv ¹vĀù
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±¾Õ wù¿jĉÊĈ  wă½wúĊ£ ÿ 

  ±¾ÕÊĉwù¿j  ½v¾î£ ĂÅ wz Ĉå¹wÎ£ ôùwí ćwă ëĀöz ±¾Õ yõwé ½¹ ôĉ½Ā¤íwå ¡½ĀÎz Ĉ  ûv¾æÝ¿ ĂõwÅ ½wĄ¯ ĂÝ½Àù ½¹ v¾«v    )ºÉćwă½wúĊ£    Èĉwù¿j

  ôùwÉ¢Úöá  äöÝÈí  ĈÆíĀõwă  |Āå ½j  ôĊ¤ù $  ûĀĊÆõĀùv I¢ýđwñ¾~ĀÅ3*,+  ûv¾ĉv Iûwñ¾ñ øÅ ôñ ¢í¾É I"#    I¾æÍ ôùwÉ ²ÖÅ ½wĄ¯ ½¹0/ I

3,    ÿ,+3  ā¹wù ÿ ½w¤îă ½¹ ā¾§Āù ā¹wù ÷¾ñ  Ĉý¹ÿÀåv  ½¹  ĂÅ  ²ÖÅ  ûÿºz  ā¹wù  ¢ĊñĀ¤ĊÅ üáÿ½ IĈý¹ÿÀåv  ÿ  üáÿ½  ¡½»  $0*+    ºÍ½¹ )¹Āz #Ĉú¬³

üáÿ½    ÿ āºÉ ĂĊĄ£ ¹¾Å Ã¾~ Çÿ½ wz ¡½» ûwĉĀù$ ¢ĊñĀ¤ĊÅ¾£v óĀîĉĒñ Ĉö~ ôĉ½j ôĊîõj  Ã½w~ ûv½wòý½¿ ¢í¾É ¿v #)ºÉ ĂĊĄ£  Èăwí ½ĀÚþù Ăz  

äöÝ Ĉñ¹¾z¹wz ÈíĈÆíĀõwă |Āå  ½j ôĊ¤ù I¡¾í ãv¾Õv ĈîĊ¤ÅĒ~ ÈÉĀ~ ¿v ½¹ ½ÿw¬ù ćwăûwù¿  )ºÉ ā¹wæ¤Åv ĈÉw úÅ ¿vøÅÇw~   Ĉ¤Ê~ Ĉzw£wù

  ¢·vĀþîĉ ĈýÀz¹wz ó¿wý Ăz ÀĄ¬ù ćÁ½wÉ3++-  $ ½wz ÿ¹ ½wÊå ½¹Ä~  ¿v  õwí ĊÅv¾{ĊûĀ  )ºÉ ā¹wæ¤Åv wă½wúĊ£ ówúÝv ćv¾z I# øÅÉw~  ĂÞÅĀ£ Ôĉv¾É ½¹ Ĉ

äöÝ ôùwí Ĉñ¾z½wĄ¯ ÿ ûv¾æÝ¿ ï¾z ôùwí ½¹ ï¾z ìĉ½wz ¿¾ă ćwă-1 üúĄzāwù ,/+, ÷w¬ýv  ¡¾í ¾ă ¹wÞzv )ºÉ-*,  ½¹,+ ¾¤ù  ôùwÉ$1   äĉ¹½

Āù ½wúĊ£ ¾ă wz ¾Ùwþ¤ù ºăwÉ ûvĀþÝ Ăz ¡¾í ¾ă ¿v ĈúĊý ¡¾í ¾ă ćv¾z Ăí ¹Āz #¢Éwí ôîÉ$ ¢å¾ñ ½v¾é ā¹wæ¤Åv ¹½,  )# 

 
 ôîÉ, ) ĈÊĉwù¿j ±¾Õ ĂÊêý 

Figure 1. Experimental design map  
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ôñ  ¡wĊÍĀÎ· ć¾Ċñ ā¿vºýv wă ĂõĒí û¹¾í ìÊ· ¿v Ä~ ÿ āºÉ vº« Èĉwù¿j º³vÿ ¾ă ćv¾z ìĊîæ£ Ăz ûv¾æÝ¿ ćwă  ĈæĊí  ĂõĒí IüĊÅÿ¾í ôùwÉ

ówýv¾åwÅ ÿ üĊÅÿ¾íÿ¾îĊ~  ¹½vºýw¤Åv Çÿ½ è{Õ  $ ûv¾ĉv ĈöùINSO 259-2, 2013  #)ºÉ ÷w¬ýv    ½vºêù0++   ćv½v¹$ āºÉ ìÊ· ĂõĒí ¿v ÷¾ñ ĈöĊù

  ¢zĀÕ½3    w£,+  ¹  ¡ºù Ăz āºÉ ā¹wùj óĀö´ù )ºÉ āºýwÅ½ ¾¤Ċõ ìĉ ø¬³ Ăz ¾Öêù xj wz Ä Å ÿ āºÉ ½¹Ā~ #ºÍ½-+    ûÀúă wz Ĉîĉ½w£ ½¹ ĂêĊé¹

  ćwă ©Āù óĀÕ ½¹ ºÍ½¹ ìĉ Ĉzj óĀö´ù x¼« ûvÀĊù )ºÉ ô³ ÔÅĀ¤ù ½ÿ¹ ½¹ ĈÆĊÕwþâù-02    I#üĊÅÿ¾íÿ¾îĊ~$..+    ÿ #ówýv¾åwÅ$//+   #üĊÅÿ¾í$  

¾¤ùĀýwý  åÿ¾¤î Åv āwò¤Å¹ ÔÅĀ£$ ¾¤ùĀ¤UVïVis spectrophotometer, UNICO, 2000, Germany ā¹wæ¤Åv wz Ä Å ÿ ºÉ ć¾Ċñ ā¿vºýv #

 ĂÖzv½ ¿v,  üĊÅÿ¾í ÿ ówýv¾åwÅ IüĊÅÿ¾íÿ¾îĊ~ ûvÀĊù  )ºÉ üĊĊÞ£ 

 

 ĂÖzv½, 
 

    IìÊ· ā¹wù ÃwÅv ¾z āºÉ Ă{Åw´ù x¼« ½vºêùA  ćwă ©Āù óĀÕ ½¹ āwò¤Å¹ ÔÅĀ£ āºÉ ¢tv¾é x¼« ½vºêù 5-02    I#üĊÅÿ¾íÿ¾îĊ~$

..+  ÿ #ówýv¾åwÅ$//+  I¾¤ùĀýwý #üĊÅÿ¾í$ MĂõĒí ¢zĀÕ½ ûvÀĊù 5 $3  w£,+ #ºÍ½¹   

 

À¬£ĉ Ăö´£ÿĊô ć½wùj 

Ăz ĈöÍv Èĉwù¿j IÈăÿÂ~ üĉv ½¹  wz Ĉå¹wÎ£ MĒùwí ±¾Õ yõwé ½¹ ôĉ½Ā¤íwå ¡½ĀÍ,-    yĊí¾£äöÝ ¢Úöá$ ôùwÝ ÿ¹ ¿v ć½wúĊ£ ā¹wù ÛĀý ÿ Èí

üĄ~ üĊ«ÿ ÿ ôùwí üĊ«ÿ ôùwÉ ºăwÉ ½wúĊ£ ÿ¹ Iüĉv ¾z āÿĒÝ )ºÉ Ĉ³v¾Õ #Ĉý¹ÿÀåvï¾zĂz wă Ôĉv¾É wz Ĉöĉ½Ā¤íwå ćwă½wúĊ£ ¹¾îöúÝ ĂÆĉwêù ½ĀÚþù

)ºýºÉ Ă¤å¾ñ ¾Úý ½¹ āºÉ ó¾¤þí  ā¹v¹ ĂĉÀ¬£ ćv¾z Iüĉv¾zwþzñ ā¹wæ¤Åv ôĊö´£ ÛĀý ÿ¹ ¿v wă5ºĉ¹¾    ôzwê¤ù ÿ ĈöÍv ¡v¾§v ĈÅ½¾z ¢Ą« Ĉöĉ½Ā¤íwå ĂĉÀ¬£

äöÝ ôùvĀÝĈý¹ÿÀåv ā¹wù ÿ Èí  wz Ĉå¹wÎ£ MĒùwí ±¾Õ ĂĉÀ¬£  ÿ,/  )ºăwÉ ćwă½wúĊ£ wz Ĉöĉ½Ā¤íwå ćwă½wúĊ£ Ĉöí ĂÆĉwêù ćv¾z ôê¤Æù ½wúĊ£  üĉv

 øă Ĉzwĉ¿½v ûwîùv ¹¾îĉÿ½wúĊ£ øĊê¤Æù ĂÆĉwêù ÀĊý ÿ ôĉ½Ā¤íwå ĈúöÝ ½w¤·wÅ ûwù¿Ĉù øăv¾å v½ ºăwÉ ćwă½wúĊ£ wz wă½)ºþí    ĂĉÀ¬£ ÷w¬ýv ¿v ô{é

Äýwĉ½vÿ  wă ā¹v¹ û¹Āz ówù¾ý  )ºÉ ºĊĉw£ ãĀý¾ĊúÅv ãv¾ñĀúõĀí ÿ Äíwîöĉÿ ÿ¾Ċ~wÉ ûĀù¿j ¿v ā¹wæ¤Åv wz  ā¹v¹ ć½wùj ÀĊõwýj  wă  ā¹wæ¤Åv wz ÷¾ý ¿v ½vÀåv

SAS  Ă¸Æý/*4 ÷w¬ýv  )ºÉüĊòýwĊù ĂÆĉwêù ûĀù¿j ¿v ā¹wæ¤Åv wz wăLSD ¢Úåw´ùāºÉ  ówú¤³v ²ÖÅ ½¹0   )ºÉ ÷w¬ýv ºÍ½¹ 
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üĊÅÿ¾í 

 Äýwĉ½vÿ ĂĉÀ¬£ ªĉw¤ý ÃwÅv¾z  Iôĉ½Ā¤íwå ¡½ĀÍ Ăz Èĉwù¿j  ĈþÞù ¾Ċ§w£ ¢´£ Ôêå ûv¾æÝ¿ ĂõĒí üĊÅÿ¾í ćvĀ¤´ù  ¢Úöá ā¹wÅ ¡v¾§v ½v¹äöÝ Èí  

$ ¢å¾ñ ½v¾é+0*+pҖóÿº«$ #  ,  )#ĈþÞù ¾§v üĊÅÿ¾í ćvĀ¤´ù ¾z Èĉwù¿j ć½wúĊ£ ¡w{Ċí¾£ ĈÅ½¾z ªĉw¤ý$ ¹v¹ ûwÊý v½ ½v¹+0*+pҖ  óÿº«$ #-)#    ªĉw¤ý

äöÝ ā¹wÅ ¢Úöá ¾§v üĊòýwĊù ĂÆĉwêù  óÿº« ½¹ üĊÅÿ¾í ćvĀ¤´ù ¾z ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí.  ¢Úöá üĊz ãĒ¤·v )¢Åv āºÉ ā¹v¹ ûwÊý ćwă

20    ÿ,++   ĂĊÍĀ£ ºÍ½¹äöÝ āºÉäöÝ ¹¾z½wí ÷ºÝ ½wúĊ£ wz ĂÆĉwêù ½¹ ôĊ¤ù ½j |Āå ĈÆíĀõwă ÈíĈþÞù ÈĉvÀåv Èí  ½v¹  üĊÅÿ¾í ćvĀ¤´ù ûwÊý v½

  )ºý¹v¹  ¢Úöá üĊz Ăí Ĉõw³ ½¹0+  äöÝ ¹¾z½wí ÷ºÝ ÿ āºÉ ĂĊÍĀ£ ºÍ½¹ ĈþÞù ãĒ¤·v Èí  óÿº«$ ºÊý āºăwÊù ć½v¹. ¢Úöá üĊz )#  ćwă20   ÿ

,++ ĂĊÍĀ£ ºÍ½¹äöÝ āºÉĈþÞù ãĒ¤·v ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí ć½v¹ üĊÅÿ¾í ćvĀ¤´ù ½¹ )ºÊý āºăwÊù¢Úöá ½¹ yĊ£¾£ Ăz ćwă0+ I20  I

  ÿ,++   ĂĊÍĀ£ ºÍ½¹äöÝ āºÉôĊ¤ù ½j |Āå ĈÆíĀõwă ÈíI    ûvÀĊù Ăz ºăwÉ ½wúĊ£ Ăz ¢{Æý üĊÅÿ¾í ćvĀ¤´ù+1*,,  I.4*-+  ÿ I-+*-,    ºÍ½¹

ĉ ÈĉvÀåv¢åw  óÿº«$.)# 

äöÝ ôùwí üĊ«ÿ Ăí ¹v¹ ûwÊý ć½wúĊ£ ¡w{Ċí¾£ üĊòýwĊù ĂÆĉwêù ªĉw¤ý  ÈĉvÀåv Ăz ¾¬þù ¿¾ă ćwă23*1/   wz ĂÆĉwêù ½¹ üĊÅÿ¾í ćvĀ¤´ù ćºÍ½¹

 äöÝ üĊ«ÿ ÷ºÝ  óÿº«$ ºÉ ¿¾ă ćwă/ äöÝ ¹¾z½wí üĉv ¾z āÿĒÝ )# ¹Ā{Ąz ¦Ýwz Ĉý¹ÿÀåv ā¹wù ÿ äö¤¸ù ćwă ¢Úöá ½¹ ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí

  )ºÉ üĊÅÿ¾í ćvĀ¤´ùüáÿ½ ¹¾z½wí üĊþ°úă    ÿ ¡½»  ûwĉĀùäöÝ ¹¾z½wí ÷ºÝ ½wúĊ£ wz ĂÆĉwêù ½¹ ĈĉwĄþ£ Ăz ¢ĊñĀ¤ĊÅüĄ~ üĊ«ÿ$ Èí #wă ï¾z

ĈþÞù ¡v¾ĊĊâ£ Ăz ¾¬þù¹½v  óÿº«$ ºÊý üĊÅÿ¾í ćvĀ¤´ù ½¹ ć/#)  öí ½ĀÕ Ăz  Ĉ  Ăí ¹v¹ ûwÊý ªĉw¤ý  ¹¾z½wí  ćwă½wúĊ£äöÝÊíĈ    ćvĀ¤´ù ¹Ā{Ąz ¦Ýwz

 üĊÅÿ¾í üĊ«ÿ üĊþ°úă ÿ üĊ«ÿ ÷ºÝ ćwă½wúĊ£ wz ĂÆĉwêù ½¹üĄ~ï¾z wă óÿº«$ ºÉ/ )# 

 

óÿº« ,) ½wúĊ£ ¾Ċ§m£ Äýwĉ½vÿ ĂĉÀ¬£wăć  ĈÊĉwù¿j ûv¾æÝ¿ ĂõĒí ćwăºĊtĀþ£½wíĀ~j ćvĀ¤´ù ¾z 

Table 1. Analysis of variance of the effect of experimental treatments on the content of 

apocarotenoids in saffron stigma 

Means of Square (MS) 
 ć¹v¿j Ă«½¹ 

D.F 

 ¡v¾ĊĊâ£ Üzwþù 

S.O.V 
 ówýv¾åwÅ 

Safranal 
üĊÅÿ¾íÿ¾îĊ~ 
Picrocrocin 

üĊÅÿ¾í 
Crocin 

4.69 ns 55.19 ns 575.95 ns 2 
 ëĀöz 

Block 

71.22 **  290.84 * 2736.92 * 3 
äöÝ ¢Úöá Èí 

Herbicide concentration 

34.19 ns 52.11 ns 1004.98 ns 2 
 Ĉý¹ÿÀåv ā¹wù 

Adjuvant 

5.19 ns 58.26 ns 45.10 ns 6 
äöÝ ¢Úöá ÈíҎ  Ĉý¹ÿÀåv ā¹wù 

A Ҏ HC 

14.22 80.56 705.67 22 
 wÖ· 

Error 

14.42 11.15 13.34 
 #"$ ¡v¾ĊĊâ£ yĉ¾Ñ 

C.V 
 NS I * ÿ **:  ĂzyĊ£¾£ ÷ºÝ ĈþÞùć½v¹ ÿ ĈþÞùć½v¹ ½¹  ²ÖÅ ówú¤³v  ªþ~ ÿ ìĉ ºÍ½¹ ¢Åv. 

NS, * and ** : non-significant and significant at 5% and 1% probability levels, respectively. 
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äöÝ ÔÅĀ£ Ĉĉv¼á ¾ÍwþÝ x¼« ÈĉvÀåv  ¹¾îöúÝ Èăwí ĈöÍv ôùvĀÝ ¿v Ĉîĉ ¿¾ă ćwăĂõĒí ĈæĊí ÿ Ĉúí    ûwÊý wă ĈÅ½¾z ªĉw¤ý )¢Åv ûv¾æÝ¿

 ¹Ā{Ąz Ăz ¾¬þù ¢ÅĀ úí ÿ Ĉùv¹ ¹Āí ¹¾z½wí Ăí ¢Åv ā¹v¹ üĊþ°úă ÿ ĂõĒí ¹¾îöúÝ$ ºÉ ûv¾æÝ¿ ĂõĒí üĊÅÿ¾í ćvĀ¤´ùDaneshmandi at 

al., 2024; Jami et al., 2019  ûvÀĊù Ăz ćÿwñ ¹Āí ¹¾z½wí )#/0    üĊÅÿ¾í ûvÀĊù üĉ¾¤ÊĊz āºăwÊù ¦Ýwz ½w¤îă ½¹ ü£  ĂÆĉwêù ½¹ ûv¾æÝ¿ ĂõĒí

$ ºĉ¹¾ñ ĈĉwĊúĊÉ ćwă¹Āí ¹¾z½wí üĊþ°úă ÿ ¹¾z½wí ÷ºÝ wzAskary et al., 2024 Ĉù ¾Úý Ăz üĉv¾zwþz )#  ¹Ā{Ąz ĈÅ½¾z üĉv ªĉw¤ý wz w¤Åv¾úă ºÅ½

äöÝ ¹¾z½wí ćwă½wúĊ£ ½¹ Ĉĉv¼á ¾ÍwþÝ Ăz ûv¾æÝ¿ āwĊñ ĈÅ¾¤Å¹äöÝ ó¾¤þí ôĊõ¹ Ăz ôĊ¤ù ½j |Āå ĈÆíĀõwă Èíćwăăìĉ½wz ¿¾ï¾z   āv¾úă Ăz$

äöÝ üĊ«ÿüĄ~ ¿¾ă ćwă#ï¾z¢åwĉ ÈĉvÀåv üĊÅÿ¾í ćvĀ¤´ù I    óÿº«$/  )# IøĉºĊÆíĀõv¾ £ & üĊõw¤úĉºþ~ ¹¾z½wí Ăí ¹v¹ ûwÊý ĈÅ½¾z ìĉ ªĉw¤ý

 äöÝ ¹¾z½wí ÷ºÝ ºăwÉ ½wúĊ£ wz ĂÆĉwêù ½¹ üĉ¿Ā{ĉ¾¤ù ÿ øĉºĊÆíĀõv¾ £ &üĊõv½Āöæþz  ćvĀ¤´ù ÈĉvÀåv Ăz ¾¬þù Èí$ ºÉ üĊÅÿ¾íAsil et al., 

2022 äöÝ ½wúĊ£ ½¹ üĊÅÿ¾í ćvĀ¤´ù üĉ¾¤úí Ăí Ĉõw³½¹ )#  ìúý ÿ øĉºĊÆíĀõv¾ £ Èí-    ÿ/    ôĊ¤ù ć¹j$ ºÉ āºăwÊù üĊùAsil et al., 2022  )# 

 

 

 

 

 

 

 

 üĊÅÿ¾íÿ¾îĊ~ 

  Äýwĉ½vÿ ĂĉÀ¬£ ªĉw¤ý ÃwÅv¾zäöÝ ćwă½wúĊ£ĈÊíI    ¢Úöá ôzwê¤ù ¡v¾§v üĊþ°úă ÿ Ĉý¹ÿÀåv ā¹wù ā¹wÅ ¡v¾§väöÝÈí   ¾§v Ĉý¹ÿÀåv ā¹wù ½¹

þÞùĈ½v¹  ćvĀ¤´ù ¾z ć$ ¢Évºý ûv¾æÝ¿ ĂõĒí üĊÅÿ¾íÿ¾îĊ~+0*+pҖ#J  Ăí Ĉõw³ ½¹    ¢Úöá ā¹wÅ ¡v¾§väöÝÈí    ¾§vĈþÞù  ć½v¹  ¾z    ćvĀ¤´ù

¹v¹ ûwÊý ûv¾æÝ¿ ĂõĒí üĊÅÿ¾íÿ¾îĊ~    óÿº«$,  )#  Èĉwù¿j ć½wúĊ£ ¡w{Ċí¾£ ĈÅ½¾z ªĉw¤ýÀĊý  ½v¹ ĈþÞù ¾§v üĊÅÿ¾íÿ¾îĊ~ ćvĀ¤´ù ¾zć    ¹v¹ ûwÊý v½

$+,*+pҖ  óÿº«$ #-)#    ā¹wÅ ¾§v üĊòýwĊù ĂÆĉwêù ªĉw¤ý  ¢ÚöáäöÝ  ćvĀ¤´ù ¾z ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí ÿ¾îĊ~  óÿº« ½¹ üĊÅÿ¾í.    ā¹v¹ ûwÊý

 ¢Úöá üĊz ãĒ¤·v )¢Åv āºÉ  ćwă20    ÿ,++  ĂĊÍĀ£ ºÍ½¹äöÝ āºÉäöÝ ¹¾z½wí ÷ºÝ ½wúĊ£ wz ĂÆĉwêù ½¹ ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí ÈĉvÀåv Èí

ĈþÞù  v½ ½v¹  ćvĀ¤´ù ½¹ÿ¾îĊ~í  üĊÅÿ¾  ¢Úöá üĊz Ăí Ĉõw³ ½¹ )ºý¹v¹ ûwÊý0+  äöÝ ¹¾z½wí ÷ºÝ ÿ āºÉ ĂĊÍĀ£ ºÍ½¹  ãĒ¤·v Èí  ûvºþ¯ ĈþÞù ć½v¹

  óÿº«$ ºÊý āºăwÊù.¢Úöá ½¹ yĊ£¾£ Ăz )#  ćwă0+  I20  ÿ I,++  ĂĊÍĀ£ ºÍ½¹äöÝ āºÉ  ÈĉvÀåv ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí2/*2  I,2*,0  ÿ I

+,*,2    ćvĀ¤´ù ćºÍ½¹  üĊÅÿ¾íÿ¾îĊ~  ½¹äöÝ ¹¾z½wí ÷ºÝ ºăwÉ wz ĂÆĉwêù  óÿº«$ ºýºÉ Èí.)#    ûwÊý ć½wúĊ£ ¡w{Ċí¾£ üĊòýwĊù ĂÆĉwêù ªĉw¤ý

óÿº«-( ĂĉÀ¬£  Äýwĉ½vÿ  ¾Ċ§m£ ¡w{Ċí¾£   ć½wúĊ£   ¾z   ćvĀ¤´ù  ćwăºĊtĀþ£½wíĀ~j  ĂõĒí   ûv¾æÝ¿  

Table 2 - Analysis of variance of the effect of treatment compounds on the content of 

apocarotenoids in saffron stigma 

Means of Square (MS) 
 ć¹v¿j Ă«½¹ 

df 
S.O.V  ¡v¾ĊĊâ£ Üzwþù  ówýv¾åwÅ 

Safranal 

üĊÅÿ¾íÿ¾îĊ~ 
Picrocrocin 

üĊÅÿ¾í 
Crocin 

5.45 ns 52.17 ns 407.52 ns 2 Block  ëĀöz 

36.73 * 213.39 **  1834.90 * 13 Treatment ½wúĊ£ 

12.91 69.91 671.81 26 Error  wÖ· 

13.44 10.49 13.15 %C.V  #"$ ¡v¾ĊĊâ£ yĉ¾Ñ 

 NS I * ÿ **:  ĂzyĊ£¾£ ÷ºÝ ĈþÞùć½v¹ ÿ ĈþÞùć½v¹ ½¹  ²ÖÅ ówú¤³v  ªþ~ ÿ ìĉ ºÍ½¹ ¢Åv. 
NS, * and ** : non-significant and significant at 5% and 1% probability levels, respectively. 
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äöÝ ôùwí üĊ«ÿ Ăí ¹v¹  ÈĉvÀåv Ăz ¾¬þù ¿¾ă ćwă1.*/3  äöÝ üĊ«ÿ ÷ºÝ wz ĂÆĉwêù ½¹ üĊÅÿ¾íÿ¾îĊ~ ćvĀ¤´ù ćºÍ½¹  óÿº«$ ºÉ ¿¾ă ćwă/ )#

äöÝ ¹¾z½wí üĉv ¾z āÿĒÝĊ¤ù ½j |Āå ĈÆíĀõwă Èí¢Úöá ½¹ ô  äö¤¸ù ćwăāv¾úă Ăz    )ºÉ üĊÅÿ¾íÿ¾îĊ~ ćvĀ¤´ù ¹Ā{Ąz ¦Ýwz Ĉý¹ÿÀåv ā¹wù

  ÿ ¡½» üáÿ½ ¹¾z½wí üĊþ°úă  ûwĉĀù  ĈĉwĄþ£ Ăz ¢ĊñĀ¤ĊÅ  ¹¾z½wí ÿ0+  äöÝ ºÍ½¹  IĈý¹ÿÀåv ¹vĀù ûÿºz ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí  wz ĂÆĉwêù ½¹

äöÝ ¹¾z½wí ÷ºÝ ½wúĊ£üĄ~ üĊ«ÿ$ Èí¾ĊĊâ£ Ăz ¾¬þù #wă ï¾zĈþÞù ¡vv¹½  óÿº«$ ºÊý üĊÅÿ¾íÿ¾îĊ~ ćvĀ¤´ù ½¹ ć/ ¹¾z½wí Ĉöí ½ĀÕ Ăz )#

äöÝ  Èí  ¢Úöá ćwþ¨¤Åv Ăz0+  ĂĊÍĀ£ ºÍ½¹  IĈý¹ÿÀåv ā¹wù ûÿºz āºÉ  óÿº«$ ºÉ üĊÅÿ¾íÿ¾îĊ~ ćvĀ¤´ù ¹Ā{Ąz ¦Ýwz/  )# ûwÊý ĂÞõwÖù ìĉ ªĉw¤ý

wæ¤Åv Ă¬Ċ¤ý ½¹ ëw· ¡wĊÍĀÎ· ±ĒÍv ÿ Ĉĉv¼á ¾ÍwþÝ ¢ĊÞÑÿ ¹Ā{Ąz Ăí ¹v¹  Ăz ¾¬þù ûv¾æÝ¿ ºÉ½ Ôĉv¾É ¹Ā{Ąz Ăz Ă«Ā£ wz ¢ÅĀ úí Ĉù½ÿ ¿v ā¹

ĈþÞù ÈĉvÀåv$ ¢Åv āºÉ ûv¾æÝ¿ ĂõĒí ½¹ üĊÅÿ¾íÿ¾îĊ~ ćvĀ¤´ù ½v¹Jami et al., 2019  )# 

 

 ówýv¾åwÅ 

  Äýwĉ½vÿ ĂĉÀ¬£ ªĉw¤ý ÃwÅv¾zćwă½wúĊ£    ćvĀ¤´ùówýv¾åwÅ    ¢Úöá ā¹wÅ ¡v¾§v ½v¹ ĈþÞù ¾Ċ§w£ ¢´£ Ôêå ûv¾æÝ¿ ĂõĒíäöÝÈí    ¡v¾§v ÿ ¢å¾ñ ½v¾é

  ¢Úöá ôzwê¤ù ¡v¾§v üĊþ°úă ÿ Ĉý¹ÿÀåv ā¹wù ā¹wÅäöÝÈí  ½¹    ¾§v Ĉý¹ÿÀåv ā¹wùþÞùĈ½v¹  ćvĀ¤´ù ¾z ć  ówýv¾åwÅ$ ¢Évºý ûv¾æÝ¿ ĂõĒí+,*+pҖ #

  óÿº«$,  )#  ¾z Èĉwù¿j ć½wúĊ£ ¡w{Ċí¾£ ĈÅ½¾z ªĉw¤ýĈþÞù ¾§v ówýv¾åwÅ ćvĀ¤´ù$ ¹v¹ ûwÊý v½ ½v¹+0*+pҖ  óÿº«$ #-)#    ¾§v üĊòýwĊù ĂÆĉwêù ªĉw¤ý

äöÝ ā¹wÅ ¢Úöá  ćvĀ¤´ù ¾z ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí  ówýv¾åwÅ  óÿº« ½¹.  ¢Úöá üĊz ãĒ¤·v )¢Åv āºÉ ā¹v¹ ûwÊý  ćwă20    ÿ,++    ºÍ½¹

ĂĊÍĀ£äöÝ āºÉĊ£ wz ĂÆĉwêù ½¹ ôĊ¤ù ½j |Āå ĈÆíĀõwă ÈíäöÝ ¹¾z½wí ÷ºÝ ½wúĈþÞù ÈĉvÀåv Èí ¢Úöá üĊz Ăí Ĉõw³ ½¹ )ºý¹v¹ ûwÊý v½ ½v¹0+  

 äöÝ ¹¾z½wí ÷ºÝ ÿ āºÉ ĂĊÍĀ£ ºÍ½¹ ĈþÞù ãĒ¤·v Èí óÿº«$ ºÊý āºăwÊù ć½v¹. ćwă ¢Úöá üĊz )#0+  ÿ ºÍ½¹20  ÿ,++  ĂĊÍĀ£ ºÍ½¹  āºÉ

äöÝ ĈþÞù ãĒ¤·v ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí£ Ăz )ºÊý āºăwÊù ć½v¹ ¢Úöá ½¹ yĊ£¾  ćwă0+  I20  ÿ I,++  ĂĊÍĀ£ ºÍ½¹ äöÝ āºÉ  ĈÆíĀõwă Èí

 ÈĉvÀåv ôĊ¤ù ½j |Āå ĈþÞù ½v¹1/*0 I1-*-- ÿ I01*-.  ćvĀ¤´ù ćºÍ½¹ ówýv¾åwÅäöÝ ¹¾z½wí ÷ºÝ ºăwÉ wz ĂÆĉwêù ½¹ óÿº«$ ºýºÉ Èí.)#   

 

óÿº«.( ĂÆĉwêù  üĊòýwĊù  ¾§v ā¹wÅ  ¢Úöá  äöÝ Èí  ¾z ćvĀ¤´ù  ćwăºĊtĀþ£½wíĀ~j  ĂõĒí  ûv¾æÝ¿ 
Table 3- Comparison of the mean of the simple effect of herbicide concentration on the content of 

apocarotenoids in saffron stigma 
äöÝ ¢Úöá ¾§v¾¤Åv ôĊ¤ù ć¹ |Āå ĈÆíĀõwă Èí 

 
üĊÅÿ¾í 
Crocin 

üĊÅÿ¾íÿ¾îĊ~ 
Picrocrocin 

 ówýv¾åwÅ 
Safranal 

÷ºÝ äöÝ ¹¾z½wí Èí 

Without herbicide 
176.00 b 73.22 b 23.56 b 

 ¹¾z½wí0+  āºÉ ĂĊÍĀ£ ½vºêù ºÍ½¹ 

50 % recommended dose 
195.46 ab 78.89 ab 24.89 b 

 ¹¾z½wí20  āºÉ ĂĊÍĀ£ ½vºêù ºÍ½¹ 

75 % recommended dose 
211.89 a 84.33 a 28.89 a 

 ¹¾z½wí,++  āºÉ ĂĊÍĀ£ ½vºêù ºÍ½¹ 

100 % recommended dose 
213.31 a 85.67 a 29.11 a 

ĈþÞù ãĒ¤·v ÷ºÝ āºþă¹ ûwÊý ûĀ¤Å ¾ă ½¹ ë¾¤Êù ãÿ¾³  ówú¤³v ²ÖÅ ½¹ ½v¹0  ºÉwz Ĉù ºÍ½¹ 
Common letters in each column indicate no significant difference at the 5% probability level. 




