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  مقدمه

يكي از مهم ترين و محبوب ترين گل هاي شاخه بريدني در دنيا   (Rosa hybrid L)گل رز     

اهميت زياد اين گل در بازارهاي جهاني، نياز به پژوهش هاي جديد در . به شمار مي آيد

 Hosseini(خصوص بالا بردن كيفيت و افزايش عمر گل جايي اين گل مهم را سبب شده است

Farahi,et al., 2013( .هاي رشد گياهي و عناصر در اين خصوص استفاده از تنظيم كننده

- پلي آمين ها يكي از مهم. تواند تاثيرات مهمي بر صفات كيفي اين گل داشته باشدمعدني مي

ترين مواد تنظيم كننده رشد گياهي بوده كه داراي نقش حياتي در بيولوژي، فيزيولوژي و 

و در طيف وسيعي از فرآيندهاي فيزيولوژيكي از قبيل تقسيم  دارد چرخه هاي زيستي گياه

سلولي، تمايز آوندي، آغازش ريشه، تشكيل شاخه، انگيزش و تكامل گل، رسيدن ميوه، پيري و 

ميزان رشد گياهان به طور مستقيم به ميزان پلي . تشكيل جنين در كشت بافت نقش دارد

ن مواد باعث كندي يا توقف رشد گياه گردد آمين هاي سلولي وابسته است و قطع بيوسنتز اي

)Valero, et al., 2002 .( وجود پلي آمين ها در همه اندام هاي گياهي مبين نقش كليدي اين

پلي آمين ها در شكل آزاد به عنوان يك عامل ضد . تركيب ها در تنظيم رشد گياهي مي باشد

سيدن و پيري بسياري از ميوه ها را به زاد، رتيمار با پلي آمين هاي برون. پيري معرفي شده اند

گزارش شده كه در گوجه فرنگي پلي آمين ها از ). Bergoli, et al., 2002(تاخير مي اندازد

سي سنتتاز جلوگيري كرده و در نتيجه باعث كاهش نسخه برداري، توليد و فعاليت آنزيم آسي

اكسيداز و كاهش  - سيشوند كه در نهايت به كاهش فعاليت آنزيم آسيسي ميسطوح آسي

  ).Li, et al., 1992(انجامد توليد اتيلن مي

مي  بريدني شاخه هاي گل كيفيت حفظ و افزايش در عناصر مهم ترين از كلسيم يكي     

شبكه ديواره ياخته اي  استحكام سبب غشاء نفوذپذيري حفظ با كلسيم). Hepler, 2005(باشد 

 Youssef, et al., 2004.,White and(گردد مي هاياخته پيري در تاخير منجر به مي شود كه

Broadly, 2003 .( تاثير كلسيم بر ماندگاري گل هاي رز به واسطه نقش آن در به تعويق

به طور كلي كلسيم منجر به تعويق پيري در . انداختن پيري و كاهش توليد اتيلن بوده است

 عنوان به كلسيم. به طور خاص مي شودبافت هاي گياهي به طور عام و در گلبرگ هاي گل رز 

 ,.Torre, et al(مي شود ها گل جاييگل عمر افزايش باعث پيري فرايند كننده كند عامل يك

گزارش نمودند زماني كه نسبت پتاسيم به ) Mortensen et al., 2001(در پژوهشي ). 1999

 Torre, et. (اندشده كلسيم در محلول غذايي گل رز كاهش كيفيت گل كاهش و زودتر پژمرده
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al., 1999( به با و گرديد هاگل شكوفايي تحريك كلسيم موجب نمك كه كردند مشاهده 

 و غشاء هايپروتئين كاهش در تاخير ايجاد و ها گلبرگ غشاي در يوني نشت انداختن تعويق

 Gerasopoulos and Chebli .مي دهد افزايش را هاآن عمر طول هاگلبرگ فسفوليپدهاي

 افزايش موجب وري غوطه صورت به يك درصد كلريدكلسيم با تيمار كه كردند گزارش )1999(

 هايغلظت اثر بررسي در .گرديد هاساقه خميدگي ناهنجاري كاهش و ژربرا جاييگل عمر

 افزايش باعث كلسيم با تيمار كه شد رز مشخص بريدني هاي گل در كلسيم نيترات مختلف

 با مريم بريدني هايگل تيمار. گرديد داري معني طور به هاي گل برداشت از پس عمر طول

 با امر اين كه انداخت تاخير به را ها غنچه شكوفايي كلسيم، كلريد نمك مختلف هايغلظت

 نيز را ها گل تنفس ميزان همچنين نمك اين .بود مرتبط ها گل پيري و پژمردگي در تاخير

 ديگركاهش سوي از). Anjum, 2011(داد افزايش را ها آذين گل توسط آب جذب و كاهش

 بريدني شاخه هاي گياهي در مورد گل هاي بافت در كلسيم غلظت افزايش اثر بر اتيلن توليد

هدف از انجام اين آزمايش بررسي اثر اسپرميدين و سولفات  .است شده گزارش رز و ميخك

كلسيم بر عمر گل جايي و ميزان فعاليت برخي آنزيم هاي موثر در پيري گل رز رقم دولس 

 . ويتا بود
  

  مواد و روش ها

به منظور بررسي اثر اسپرميدين و سولفات كلسيم بر فعاليت برخي آنزيم هاي موثر در      

هاي كامل تصادفي با ده تيمار و سه تكرار و دو  آزمايشي در قالب طرح بلوكپيري گل رز 

مشاهده در هر تكرار در يك گلخانه تجارتي پرورش گل رز داراي سيستم كشت بدون خاك در 

بدين منظور ابتدا بوته هاي دو ماهه گل رز ريشه دار شده رقم . حومه ياسوج انجام گرفت

كارتن پلاست با محيط كشت  آريا خريداري و سپس دردولس ويتا از شركت نگين فلات 

 1390تا تيرماه  1389طول دوره آزمايش از بهمن ماه . كشت گرديد) 1:1(پرلايت و كوكوپيت 

 1000گرم در  230( نيترات كلسيم (عناصر غذايي در محلول غذايي شامل . به طول انجاميد

، )ليتر 1000گرم در  400(ات پتاسيم، نيتر)ليتر 1000گرم در 80(، نيترات آمونيوم )ليتر

، )ليتر 1000گرم در  140(، منو پتاسيم فسفات)ليتر 1000گرم در  23% (6كلات آهن 

، كلات )ليتر 1000گرم در  9/0( ، منگنز كلات)ليتر 1000گرم در  40( منيزيوم سولفات

گرم در  18/0(، مس)ليتر 1000گرم در  5/1( ، بوراكس)ليتر 1000گرم در  9/0( سولفات روي

هاي غذايي به وسيله محلول. بود) ليتر 1000گرم در  5/0( و موليبدات سديم) ليتر 1000
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مرتبه در  5تغذيه بوته ها در روز . ه اي باز به بوته ها منتقل شدپمپ و سيستم آبياري قطر

عمليات داشت از قبيل هرس، مبارزه با آفات، بيماري ها و بنديگ . ساعت گرفت 2فواصل 

ميانگين دماي گلخانه در طول . ها طبق شرايط گلخانه در طول دوره رشد انجام گرديدشاخه

. بود% 40-60گراد و رطوبت نسبي حدود يدرجه سانت 15±2و در شب  24±4روز بين 

  :تيمارهاي مورد استفاده در اين آزمايش به شرح زير بود

T1 )شاهد( ،T2 ) ميلي مولار5/0اسپرميدين( ،T3 ) ميلي مولار 1اسپرميدين( ،T4 

ميلي  5/2سولفات كلسيم + ميلي مولار  5/0اسپرميدين ( T5، )ميلي مولار 5/1اسپرميدين (

 1اسپرميدين ( T7، )ميلي مولار 5سولفات كلسيم + ميلي مولار  5/0اسپرميدين ( T6، )مولار

سولفات + ميلي مولار  1اسپرميدين ( T8، )ميلي مولار 5/2سولفات كلسيم + ميلي مولار 

ميلي  5سولفات كلسيم ( T10، )ميلي مولار 5/2سولفات كلسيم ( T9، )ميلي مولار5كلسيم 

  ).مولار
 

  دهصفات اندازه گيري ش

  جاييعمر گل

جايي با ايجاد نشانه هايي از جمله گردن كج، خمش گردن يا پير شدن گلبرگ ها، عمر گل     

برگشتن كامل گلبرگ ها به سمت خارج و تغيير رنگ و ريزش آن هـا  كـه منجـر بـه كـاهش      

  ).Jowkar et al., 2012(جذابيت و بازارپسندي گل مي شود، اندازه گيري شد
  

  سنتتازآنزيم آسي سي 

. انجـام گرفـت  ) Jiang et al., 1994(اندازه گيري فعاليت آنزيم آسي سي سـنتتاز بـا روش        

يـك   Tris/HCLميلـي مـول    50ميلي ليتر بافر سـرد شـامل    10گرم بافت در  2بدين منظور 

هموژن گرديده  pH 8.2ميلي مول دي تيوتريتول، يك ميلي مول فنيل متيل سولفونيل فلوريد 

دقيقه در يك درجه سانتي گـراد سـانتريفيوژ و سـپس محلـول      20ميلي گرم بمدت  20و در 

محلول خارج شده در لوله . عبور داده شده تا نمك زدائي گردد G-25روئي از ستون سفادكس 

ميلي مول پيريدوكسـال   4آدونوزيل متيونين،  -ميلي مول اس 50آزمايش قرار گرفته و به آن 

، يك ميلي مول دي تيوتريتـول و يـك ميلـي مـول فنيـل      Tris/HCL ميلي مول 50فسفات و 

درجه سـانتي گـراد انكوبـه     37ساعت در  2افزوده و به مدت   pH 8.2متيل سولفونيل فلوريد 
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گـزارش   )Borrell, et al.,)1997مكانيسم هاي اثرات ضد پيري مي باشد مي باشد كـه توسـط   

نيز مكانيسم بازداشتن پيـري توسـط پلـي آمـين هـا را       )Sood and Nagar)2003 . شده است

در . سـي سـنتتاز دانسـته انـد    مربوط به بازداشتن سنتز اتيلن توسـط بازداشـتن فعاليـت آسـي    

هـا و  هـا و تخمـدان  پژوهشي كاربرد پوتريسين بـه دليـل افـزايش ميـزان پـروتئين در گلبـرگ      

 Mahros et(ايي گل داوودي گرديد ججلوگيري از توليد اتيلن باعث افزايش معني دار عمر گل

al., 2001.(  

 ميـاني  هـاي  تيغه بين پليمري ارتباطات تقويت سبب گياهي هاي در بافت كلسيم تجمع     

 آن نتيجـه  كـه  گـردد  مي اي ياخته ديواره شبكه استحكام عامل كه شده پكتوسلولزي غشاي

 كلسـيم باعـث كنـد شـدن    همچنين ). Hepler, 2005(است  هابافت مكانيكي مقاومت افزايش

 تيمـار ). Torre et al., 2005(ها را در پـي دارد   گل گلجايي عمر پيري شده و افزايش فرآيند

 تاخير به را ها غنچه شكوفايي كلسيم، كلريد نمك مختلف هاي غلظت با مريم بريدني هاي گل

 ميزان همچنين نمك اين. بود مرتبط ها گل پيري و پژمردگي در تاخير با امر اين كه انداخت

). Anjum, 2011(داد  افـزايش  را هـا  آذيـن  گل توسط آب جذب و كاهش نيز را ها گل تنفس

 پـروتئين  كاهش در تاخير ايجاد و ها گلبرگ غشاء در يوني كلسيم با به تعويق انداختن نشت

 ,.Torre et al(مـي دهـد   افـزايش  را هـا  آن عمـر  طول ها گلبرگ فسفوليپدهاي و غشاء هاي

جايي بـا  نتايج پژوهشي بر روي گل رز رقم كيس نشان داد كه بيشترين ميزان عمر گل). 2005

نتـايج  ). Capdeville et al., 2005(ميلي مول سـولفات كلسـيم بدسـت آمـد      20و  10كاربرد 

  . بدست آمده از اين پژوهش با نتايج ساير محققان مطابقت دارد
  

  آنزيم آسي سي سنتتاز  اثر اسپرميدين و سولفات كلسيم برميزان فعاليت

نشان مي دهد كه كـاربرد تيمارهـاي اسـپرميدين و سـولفات      1ارائه شده در جدول نتايج      

نتايج ارائه شده در شكل . سي سنتتاز داردكلسيم تاثير معني داري بر ميزان فعاليت آنزيم آسي

لول پاشي شده نشان مي دهد كه ميزان فعاليت آنزيم آسي سي سنتتاز در برگ گياهان مح 2

+ ميلـي مـولار    1ميلي مولار و اسپرميدين  5/2سولفات كلسيم + ميلي مولار  1با اسپرميدين 

نانومول آسي سي در سـاعت در   6/10و  6/9ميلي مولار به ترتيب به مقدار  5سولفات كلسيم 

قدار ميلي گرم پروتئين و بيشترين ميزان فعاليت آنزيم آسي سي سنتتاز در گياهان شاهد به م

نتـايج بدسـت آمـده    . نانومول آسي سي در ساعت در ميلي گرم پروتئين مشاهده گرديد 9/29

حـدود  ) شاهد(نشان مي دهد كه ميزان فعاليت آنزيم آسي سي سنتتاز در گياهان تيمار نشده 
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همچنين كاربرد . برابر بيشتر از گياهان تيمار شده با اسپرميدين و سولفات كلسيم مي باشد 3

امل پلي آمين ها به تنهايي و همراه با سولفات كلسيم نيز باعث كاهش فعاليت ساير تيمارها ش

از آنجايي كه پلي آمين ها در برخي . آنزيم آسي سي سنتتاز در مقايسه با گياهان شاهد گرديد

ال  -آدونوزيـل  -فرآيندهاي فيزيولوژيكي همچون پيري به صـورت تقاضـاي رقـابتي بـراي اس    

سـود و  (هستند، بازدارنده هاي توليد اتيلن نيز محسوب مـي گردنـد   دخيل ) SAM(ميتيونين

اين مسأله موجب گرديده است كه علاوه بر نقش تغذيه اي پلـي آمـين هـا بـه     ). 2003ناگار، 

در ). Li et al., 1992(سي سـنتتاز پيـري را بـه تـأخير بياندازنـد      وسيلة باز داشتن آنزيم آسي

امينوپروپان از بيوسنتز اتيلن از طريق ميتيونين بوسـيله  دي 3-1پژوهشي كاربرد اسپرميدين و 

. جلوگيري از فعاليت آسي سي سنتتاز و جلوگيري از تبديل آسي سي به اتيلن جلوگيري كرد

در پژوهشي كاربرد اسپرمين از طريق كاهش ميزان توليد اتـيلن باعـث تـاخير در پيـري گـل      

  ).Leea et al., 1997(شاخه بريده ميخك گرديد 
  

  اثر اسپرميدين و سولفات كلسيم برميزان فعاليت آنزيم كلروفيلاز 

كـاربرد اسـپرميدين در   نشـان داد كـه   ) 1جـدول  (نتايج حاصل از جدول تجزيه واريانس      

ي مختلف به همراه سولفات كلسيم اثر معني داري بر ميزان فعاليت آنزيم كلـروفيلاز  نسبت ها

نشـان مـي دهـد كـه كـاربرد       3نتايج ارائه شـده در شـكل   . در سطح احتمال يك درصد دارد

همانگونه . اسپرميدين به همراه سولفات كلسيم باعث كاهش فعاليت آنزيم كلروفيلاز مي گردد

شد بيشترين ميزان فعاليت آنزيم كلروفيلاز در گياهان شاهد بـه  مشخص مي با 2كه در شكل 

 7/14ميلـي مـولار بـه مقـدار      5و  5/2و گياهان تيمارشـده بـا سـولفات كلسـيم      3/15مقدار 

كمترين ميزان فعاليت آنزيم كلروفيلاز در برگ گياهان تيمار شده با . كلروفيليد مشاهده گرديد

/ كلروفيليــت(4/4ميلــي مــولار بــه مقــدار  5لســيم ســولفات ك+ ميلــي مــولار  1اســپرميدين 

همچنين كاربرد ساير تيمارها شامل پلـي آمـين هـا بـه تنهـايي و همـراه بـا        . بود) دقيقه/گرم

  . سولفات كلسيم نيز باعث كاهش فعاليت آنزيم كلروفيلاز در مقايسه با گياهان شاهد گرديد

. آ را در گـل رز افـزايش داد  ين و آراندر پژوهشي پلي آمين ها ميزان نشاسته برگ، پروتئ     

همچنين پلي آمين ها فعاليت آنزيم سلولاز و پيروكسيداز را در گياهان بـه تعويـق انداختـه و    

 Sood and(باعث افزايش بازدارنده هاي سنتز پلي آمين ها از قبيل اسيد آبسـايزيك گرديـد   

Nagar, 2003 .(در پژوهشي Caoa   و همكاران)تاخير در پيـري فلفـل سـبز بوسـيله     ) 2012
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متيل سيكلو پروپن را در ارتباط با افزايش فعاليت هاي آنزيم هاي آنتي اكسـيدانتي   -1كاربرد 

  . و پلي آمين ها گزارش نمودند
  

  دچيلاتاز اثر اسپرميدين و سولفات كلسيم بر فعاليت آنزيم ام جي

كـاربرد اسـپرميدين در   نشـان داد كـه   ) 1جـدول  (نتايج حاصل از جدول تجزيه واريانس      

نسبت هاي مختلف به همراه سولفات كلسيم اثر معني داري بر ميـزان فعاليـت آنـزيم ام جـي     

نشـان مـي دهـد كـه      4نتايج ارائه شـده در شـكل  . دچيلاتاز در سطح احتمال يك درصد دارد

ولفات كلسيم باعث كاهش فعاليت آنزيم ام جي دچيلاتـاز  مـي   كاربرد اسپرميدين به همراه س

  . گردد
  

  اثر  اسپرميدين و سولفات كلسيم برميزان فعاليت بيوماركر تخريبي مالون دي آلدئيد  

كاربرد اسپرميدين و سولفات نشان داد كه ) 1جدول(نتايج حاصل از جدول تجزيه واريانس      

اليت بيوماركر تخريبي مالون دي آلدئيد در سـطح احتمـال   كلسيم اثر معني داري بر ميزان فع

نشان مي دهد كه كـاربرد اسـپرميدين بـه همـراه      5نتايج ارائه شده در شكل . يك درصد دارد

سولفات كلسيم باعث كاهش فعاليت بيوماركر تخريبي مالون دي آلدئيـد گرديـد بـه طوريكـه     

دئيد در برگ گياهان محلول پاشي شـده  كمترين ميزان فعاليت بيوماركر تخريبي مالون دي آل

+ ميلـي مـولار    1ميلي مولار و اسـپرميدين  5/2سولفات كلسيم + ميلي مولار  1با اسپرميدين 

نانومول در گـرم مـاده خشـك     9/30، 4/28ميلي مولار به ترتيب  به مقدار  5سولفات كلسيم 

يـد در گياهـان شـاهد و    بيشترين ميزان فعاليت بيوماركر تخريبي مـالون دي آلدئ . بدست آمد

، 7/92درصد به تنهايي بـه مقـدار    5و  5/2گياهان محلول پاشي شده شده با سولفات كلسيم 

ميلـي مـولار در ليتـر     1/0تيمار با . نانومول در گرم ماده خشك مشاهده گرديد 5/96و  9/95

گلجايي  اسپرمين مي تواند ميزان بالاي قندهاي احيايي و پروتئين محلول در طي مرحله عمر

در گل ورد شاخه بريده را حفظ كند، اما از افزايش نفوذپذيري غشـاء در گلبـرگ و بـرگ هـا،     

  ).Chen Wei et al., 2000(كرد  آلدئيد در گلبرگ و توليد اتيلن جلوگيري تجمع مالون دي

گزارش نمودند كه كاربرد پلي آمين ). Amooaghaie and Moghym, 2011(در پژوهشي       

باعث كاهش نشت يـوني و فعاليـت مـالون دي آلدئيـد     ) اسپرمين، اسپرميدين و پوتريسين(ها 

گياهچه هاي سويا گرديد و پيشنهاد نمودند كه پلي آمين ها باعث حفظ يكپارچه گي غشاء مي 

مشاهده نمودند كه در گلبرگ هاي گـل بريـدني رز سـامانتا ميـزان      )Jin, et al., )2006. گردد
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 ,.Zamani, et al. افزايش شديدي يافـت  گل جاييمالون دي آلدئيد با نزديك شدن به پايان عمر 

دريافتند كه ميزان مـالون  ) Rosa baccara(با مطالعه بر روي پيري گل رز گونة باكارا  )2011(

مطالعات مختلف همبستگي بين ميزان  .دي آلدئيد گلبرگ گل ها هنگام پيري افزايش مي يابد

 ,.Zhang, et alبه عنوان مثال . اند آوردهمالون دي آلدئيد توليد شده در برگ و پيري به دست 

همبستگي زيادي  Erigeronو  )Salix(دريافتند كه تأخير در پيري دو گونة گياهي بيد  )2011(

ده نمودند كه سطوح پايين مالون همچنين آن ها مشاه. با كاهش ميزان مالون دي آلدئيد دارد

. همبستگي قوي دارد Loropetalum chinensisو  Liriope specataدي آلدئيد با تأخير پيري 

روند تغييـر  . در گل هاي بريدني مختلف نيز ميزان مالون دي آلدئيد با پيري همبستگي داشت

معمـولاً افـزايش مـي     ميزان مالون دي آلدئيد گل هاي بريدني با نزديك شدن گل ها به پيري

ــد ــم ماســكاگني  ) Bai, et al., )2009. ياب ــدني گلايــول رق ــر روي گــل بري ــه اي ب در مطالع

)Mascagni(       دريافتند كه با گذشت عمر گل جايي ميـزان مـالون دي آلدئيـد در گلچـه هـا و

يز در گل صد توماني ن. مي رسد براكته ها افزايش مي يابد و با پيري گل به حداكثر ميزان خود

در رقـم   نيـز مشـاهده نمودنـد كـه     )Zang and Liu )2003 .روند مشابهي مشاهده شده اسـت 

گل صد توماني ميزان مالون دي آلدئيد با گذشت مدت زمان انبار داري بدون  )Liantai(ليانتاي 

گـل   گـل جـايي  در اين پژوهش نيز با گذشـت عمـر   . ظاهر شدن علائم پيري، افزايش مي يابد

  . برگ افزايش يافت آلدهايدميزان مالون دي  لس ويتا.دبريدني رز رقم 
  

  نتيجه گيري كلي

يافته هاي اين پژوهش نشان داد كه كاربرد تركيبي اسپرميدين و سـولفات كلسـيم  باعـث         

-كاهش فعاليت آنزيم آسي سي سنتتازآ ام جي دچيلاتاز، كلرفيلاز و بيوماركرتخريبي مالون دي

اما كاربرد سولفات كلسـيم و اسـپرميدين بـه تنهـايي     . آلدهايد و افزايش عمر گل جايي گرديد

   .نتوانست باعث كاهش معني دار اين آنزيم ها گردد
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Year 1, No.3, 2012: 73-89

Effect of medicinal essences oil plant on postharvest
 life and quality of Valencia sweet orange 

(Citrus chinensis Cv. Valencia)
 in ambient storage

In order to evaluate the effect of medicinal plant essential oils on postharvest life 
of Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ± 18  º C) for 60 days. Treated fruits were compared withو 
control (without wounding and washing), washed fruits (without wounding) and the 
wounded fruits (washed). Means comparisons showed that the highest decay percent 
was in Clove treatment at 500 µlL-1 and the lowest in control treatments without 
wounding with washing, which had no significant difference to Garden Thyme 
750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant difference 
between treatments in viewpoint of loss percentage of vitamin C, total acid and TSS 
but in relation to enhancement percentage of pH, weight loss percent and weighing 
or numbering percent of decay was observed significant difference (p<0.01) between 
treatments. Regards to the obtained results can be recommended Cumin 250 µlL-1 
and Savory 500 and 750 µlL-1 were considered as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences

Postharvest Physiology and Technology of Horticultural Crops
Year 1, No. 3, 2012: 1-12
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal essences oil plant on postharvest
 life and quality of Valencia sweet orange 

(Citrus chinensis Cv. Valencia)
 in ambient storage

In order to evaluate the effect of medicinal plant essential oils on postharvest life 
of Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ± 18  º C) for 60 days. Treated fruits were compared withو 
control (without wounding and washing), washed fruits (without wounding) and the 
wounded fruits (washed). Means comparisons showed that the highest decay percent 
was in Clove treatment at 500 µlL-1 and the lowest in control treatments without 
wounding with washing, which had no significant difference to Garden Thyme 
750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant difference 
between treatments in viewpoint of loss percentage of vitamin C, total acid and TSS 
but in relation to enhancement percentage of pH, weight loss percent and weighing 
or numbering percent of decay was observed significant difference (p<0.01) between 
treatments. Regards to the obtained results can be recommended Cumin 250 µlL-1 
and Savory 500 and 750 µlL-1 were considered as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences

Postharvest Physiology and Technology of Horticultural Crops
Year 1, No. 3, 2012: 1-12

����������

���	��	��
��
�	���������������
�

��������	�
��
��������������������������
���

�������

��������	�
��
��������������� �
!�"���#������ �

��������$��
�$%&�'%(%��������&������
�&�!�����)*�+#�%&�,���-��.&��#��/&�0��1��2�3�4�5#�&�	���

�+#�%&�,�����6��7%8�����9��:8�;<&���=�>�?@�A����5#�&�	�+#�B��2�($C

�D&���
�%&��(%��EF������'$��*�'�G��2D��H�#�%���2

�#��"���%"�
����������������
�&�I����$
��J#���

�!�56������D���%�������������0�&�����K�&���%&��������5#�L$9�����I

�I'M����6����+#�%&�,���-��.&��

���!�'$���������$N��!�+%4�0�N#�3��1�����
����%@�8

�H�4�&����������7%��D&�� ���G9��1�����0�(�8�+#�������2�!���&�+%����������������
�!��O�>���

�'$���H�9�"�I����P�$8����$&����������$�

������������������������������������������������

��������
������������	��� �!	��"��#$%&!'���������

&'�( �)*���*����+�!�),-.,��

� �

� �!	��"��#$�!	�'���	
/0�����	��	��
��
�	���
��
���12'�2� �

��

&��$��	�"�� �

��������	�
��
��������������������������
���

�'�	���!�"	3���
����	�
��
��������������� �
!�"���#������������

�4��5����

67���48��
��������	�
��
��������������� �
!�"���#�����

� �

��������$��
�$%&�'%(%��������&������
�&�!�����)*�+#�%&�,���-��.&��#��/&�0��1��2�3�4�5#�&�	���

'9�"����A����������&���%��I�+#�%&�,�����6��7%8�����9��:8�;<&���=�>�?@�A����5#�&�	�+#�

Q��K�&���%&�R����L#��=�>���D&���
�%&��(%��EF��

����)*�S�+%&��#!�!��"�%��*���L%&�2
�%&�'��"�H�T��#��"���%"�
����������������
�&

�'M������+#�%&�,���2���UVW��!�56������D���%�������������0�&�����K�&���%&

��������S�+%&��#!�X(4������%1Y8�+#�%&�,���-��.&���I

'������������N&�0!�(8�
�%&��"�%��*���L%&I

��
9�:
�%&�2����������2+#�%&�,���2������

UZ[W�0K�:\&��C��������������!�'$���������$N��!�+%4�0�N#�3��1�����
����%@�8

�H�4�&����������7%��D&�� ���G9��1�����0�(�8�+#�������2�!���&�+%����������������
�!��O�>���

����A�H��8�!����#�������&�H��]"�����
%��'���������)*�'$���H�9�"

��������

�^%�!��^@��'G*�20��8�^&�O�_G&�`�����������������������

a��VQ[bQ2�c�#]*�d#��8��`b���Vb�VQ[bQ��

;���9<�����������
�

&'�( �)*���*��

=>�,?@,��

� �!	��"��#$�!	�'���	
/0�

&�
�A��
��������$��
�$%&�'%(%��������&������
�&�!�����)*�+#�%&�,���-��.&��#��/&�0��1��2�3�4�5#�&�	���

'9�"����A����������&���%�

UVW�2Q��!UVQ

����)*�S�+%&��#!�!��"�%��*���L%&�2
�%&�'��"�H�

�'M������+#�%&�,���2���

'M����6��������S�+%&��#!�X(4������%1Y8�+#�%&�,���-��.&��

'������������N&�0!�(8�
�%&��"�%��*���L%&

��

���&�������
9�
��

;��B���
��!�4UW

�H�4�&����������7%��D&�� ���G9��1�����0�(�8�+#�������2�!���&�+%����������������
�!��O�>���

����A�H��8�!����#�������&�H��]"�����
%��'���������)*

�
�^%�!��^@��'G*�20��8�^&�O�_G&

'9�#���d#��8���`e���Va

Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences

Effect of medicinal essences oil plant on postharvest life and 
quality of Valencia sweet orange
 (Citrus chinensis Cv. Valencia) 

in ambient storage

H. Shirzadi,  A. H.  Aboutalebi, and A. H. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 were considered as the best 
treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences

Effect of medicinal essences oil plant on postharvest
 life and quality of Valencia sweet orange 

(Citrus chinensis Cv. Valencia)
 in ambient storage

In order to evaluate the effect of medicinal plant essential oils on postharvest life 
of Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ± 18  º C) for 60 days. Treated fruits were compared withو 
control (without wounding and washing), washed fruits (without wounding) and the 
wounded fruits (washed). Means comparisons showed that the highest decay percent 
was in Clove treatment at 500 µlL-1 and the lowest in control treatments without 
wounding with washing, which had no significant difference to Garden Thyme 
750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant difference 
between treatments in viewpoint of loss percentage of vitamin C, total acid and TSS 
but in relation to enhancement percentage of pH, weight loss percent and weighing 
or numbering percent of decay was observed significant difference (p<0.01) between 
treatments. Regards to the obtained results can be recommended Cumin 250 µlL-1 
and Savory 500 and 750 µlL-1 were considered as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences

Year 1, No.3, 2012: 1-12

Effect of medicinal essences oil plant on postharvest
 life and quality of Valencia sweet orange 

(Citrus chinensis Cv. Valencia)
 in ambient storage

In order to evaluate the effect of medicinal plant essential oils on postharvest life 
of Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ± 18  º C) for 60 days. Treated fruits were compared withو 
control (without wounding and washing), washed fruits (without wounding) and the 
wounded fruits (washed). Means comparisons showed that the highest decay percent 
was in Clove treatment at 500 µlL-1 and the lowest in control treatments without 
wounding with washing, which had no significant difference to Garden Thyme 
750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant difference 
between treatments in viewpoint of loss percentage of vitamin C, total acid and TSS 
but in relation to enhancement percentage of pH, weight loss percent and weighing 
or numbering percent of decay was observed significant difference (p<0.01) between 
treatments. Regards to the obtained results can be recommended Cumin 250 µlL-1 
and Savory 500 and 750 µlL-1 were considered as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences

Effect of medicinal essences oil plant on postharvest life and 
quality of Valencia sweet orange
 (Citrus chinensis Cv. Valencia) 

in ambient storage

H. Shirzadi,  A. H.  Aboutalebi, and A. H. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 were considered as the best 
treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences

Investigation the activity of some enzyme affected in 
senescence of rose flower as affected 

to CaCl2 and Spermidine

M. Hosseini Farahi, M. Zadebagheri, and B. Kavoosi

  
Abstract

In order to improv qualitative and quantitative properties and vase life of rose cv 
Dolcvita, an experiment was conducted in the randomized complete block design with 
ten treatments, three replications and two observation each replication. Treatments 
were considered as control, Spermidin (Spd) (0.5, 1 and 1.5 mM) CaSo4 (2.5 and 
5 mM) and combination of CaSo4 and Spd. In addition traits such as vase life, Acc 
synthesis, chlorophyllase, Mg-dechelatase and Malondialdehyde were measured. 
Results showed that activity rate of Acc synthesis, chlorophyllase, Mg-dechelatase 
and Malondialdehyde were decreased in treated plants with Spd +CaSo4. It should be 
noted that the highest vase life was regarding in plant treated with Spd +CaSo4.

Keywords: Rose, Dolcvita, Spermidine, CaSo4, Vase Life, Hydroponic Culture
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