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  مقدمه 

زميني گياهي است با ارزش غذايي بالا كه از نظر توليد و مصرف در جهان پس از  سيب     

هاي مهم  يكي از بيماري . (Anonymous, 2009) داردگندم، ذرت، برنج و جو مقام پنجم را 

زميني در مزرعه و انبار پوسيدگي خشك غده است كه معمولاً در زمستان و بهار مشهود  سيب

رسد، به اين بيماري  زميني كه در بازار به فروش مي درصد محصول سيب 20بيش از . باشد مي

هاي غده و قطعات بذري،  ترين نوع پوسيدگي شايع.  (Cullen et al., 2005)باشد  مبتلا مي

ها و  هاي بذري آلوده موجب پوسيدگي غده پوسيدگي خشك فوزاريومي است، كشت غده

قطعات بذري شده و كاهش تعداد بوته در واحد سطح و در نتيجه كاهش عملكرد را در برخواهد 

زا بودن  علت توكسين مالي بهاين بيماري علاوه بر خسارت  .(Theron and  Holz, 2010)داشت 

  .(Row, 1993) روند هاي فوزاريوم، خطر جدي براي سلامت انسان و دام به شمار مي اغلب گونه

هاي مختلف فوزاريوم از مهمترين عوامل كاهش سلامت و عملكرد گياهان زراعي  گونه     

خشك فوزاريومي عامل پوسيدگي مهمترين  F. solaniدر اين بين گونه . روند شمار مي به

در مزارع و بخصوص   با توجه به جايگاه ويژه اين بيماري.(Nasr- Esfahani, 1998) باشد مي

هاي مناسب در كنترل اين بيماري  كاري كشور، يكي از شيوه زميني انبارهاي مناطق عمده سيب

زياد از باشد كه به دليل خاكزي بودن اين قارچ، بايد به مقدار  ها مي كش استفاده از قارچ

هاي سنگين، كاهش  استفاده از اين مواد شيميايي علاوه بر هزينه. ها استفاده شود كش قارچ

درآمد توليد و افزايش قيمت تمام شده محصول، مشكلات زيست محيطي متعددي را به همراه 

جهت نيل به اهداف كشاورزي پايدار و كاهش مصرف سموم شيميايي، كنترل بيولوژيك  .دارد

هاي آنتاگونيست از  كه در اين راستا از قارچ. آيد شمار مي اسب در كنترل بيمارگر بهروشي من

  .(Vinal et al., 2008)گردد  استفاده مي spp. Trichoderma  جمله قارچ

اتصال ، گرايي شامل فرايندهايي نظير شيمي هاي تريكودرما گونهآنتاگونيستي  هاي مكانيسم     

كيتيناز ر هاي خارج سلولي نظي نزيمآاين مراحل با ترشح . اي است پيچش و نفوذ ريسه ،اي ريسه

  .(Lorito et al., 1994)هاي ثانويه همراه است عنوان متابوليت به پروتئاز بتاگلوكوناز و و

بيوز،  ، مايكوپارازيتيسم، آنتيTrichodermaهاي ديگر آنتاگونيستي قارچ  از جمله مكانيسم 

   .(Savazzini et al., 2009) باشد ها، كلنيزاسيون ريشه و القاء مقاومت مي پاتوژن رقابت با

هاي بيمارگر رشد  قارچ  تواند به سمت هيف دهد كه قارچ تريكودرما مي تحقيقات نشان مي     

ها بر سر غذا، فضا و ساير منابع، رقابت كند و با پيچش و تشكيل اندامهاي   كند و با آن
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  به روش ايجاد شيار F. solaniو قارچ  آنتاگونيستهاي  مستقيم جدايه رسي ميكروسكوپي تقابلبر

 PDAمتري حاوي محيط كشت  سانتي نههاي پتري  در اين روش پس از آماده شدن تشتك     

متر در طول قطر پتري در وسط محيط كشت  منعقد شدن محيط، نواري به عرض يك سانتيو 

هاي پتري قرص پنج ميلي  سپس در يك طرف تشتك. بوسيله اسكالپل استريل برداشته شد

متري از  متري از حاشيه كشت چهار روزه قارچ بيمارگر و در طرف مقابل قرص پنج ميلي

هاي هر  به منظور اينكه ريسه. قرار داده شد آنتاگونيستجدايه  هفت حاشيه كشت چهار روزه

دو قارچ در محل شيار با هم برخورد نمايند، با توجه به رشد سريع قارچ تريكودرما، قارچ 

هاي پتري پس از  تشتك  (Mohammadi et al., 2009)بيمارگر در نزديكي شيار قرار داده شد

ساعت هر  48پس از گذشت . درجه سلسيوس قرار داده شدند 25كشت در انكوباتور با دماي 

  . هم برخورد نمودند دو قارچ رشد نموده و در قسمت فاقد محيط كشت به

در قسمت شيار بوسيله  F. solani و مختلف آنتاگونيستهاي  ثير جدايهتأنحوه      

  .مورد مشاهده و بررسي قرار گرفت 400ايي ميكروسكوپ با بزرگنم
  

  نتايج و بحث

  F. solaniهاي مختلف آنتاگونيست و قارچ  بررسي ماكروسكوپي تقابل مستقيم جدايه     

 )ساعت پس از كشت 24(گيري  نوبت اول اندازه - الف

درصد،  5و  1نتايج مقايسه ميانگين به روش آزمون چند دامنه دانكن در سطح احتمال      

اي در جلوگيري از  آنتاگونيست از نظر قدرت رقابت و تغذيه هاي كند بين جدايه مشخص مي

 . ساعت پس از تلقيح، اختلاف معني داري وجود نداشت 24در  F. solaniرشد ميسليوم

  .شود مشاهده مي 1نتايج حاصل از تجزيه واريانس درصد بازدارندگي از رشد در جدول     

 F. solaniهاي مختلف آنتاگونيست عليه  با مقايسه درصدهاي بازدارندگي از رشد جدايه     

 .Fدرصد، از رشد ميسليوم قارچ  18/41هاي آنتاگونيست به ميزان  ملاحضه شد تمام جدايه

solani جلوگيري كردند و همگي در يك گروه آماري قرار دارند.  

  )شتساعت پس از ك 48(گيري  نوبت دوم اندازه - ب

 .Fهاي آنتاگونيست از نظر بازدارندگي از رشد ميسليوم  درصد بين جدايه 99به احتمال      

solani  دار وجود دارد ساعت پس از كشت اختلاف معني 48در .  

مشاهده  1ساده درصد بازدارندگي از رشد در جدول  نتايج حاصل از تجزيه واريانس     

  .شود مي
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  F. solaniهاي مختلف آنتاگونيست عليه  با مقايسه درصدهاي بازدارندگي از رشد جدايه     

 5/62به ميزان  Th4, Th3, Th2, Th1, T. longibrachiatumهاي  شود كه جدايه ملاحضه مي

اند  بيمارگر را داشته است كه در يك گروه آماري قرار گرفته درصد بيشترين بازدارندگي از رشد

  داري ندارند  تلاف معنيو با هم اخ

  )ساعت پس از كشت 72(گيري  نوبت سوم اندازه -ج

 .Fهاي آنتاگونيست از نظر بازدارندگي از رشد ميسليوم  درصد بين جدايه 99به احتمال      

solani  دار وجود دارد ساعت پس از كشت اختلاف معني 72در.  

 1در جدول) ساعت 72(گي از رشد نتايج حاصل از تجزيه واريانس ساده درصد بازدارند    

  .شود مشاهده مي

 F. solaniهاي مختلف آنتاگونيست عليه  با مقايسه درصدهاي بازدارندگي از رشد جدايه     

به ترتيب به  T. harzianum1 و T. longibrachiatumهاي  ملاحضه شد كه جدايه) 1نمودار(

، درصد، بيشترين بازدارندگي از رشد را داشته است، كه در يك گروه 21/79و  35/82ميزان 

 58/70به ميزان  T. virensداري وجود ندارد و جدايه  آماري قرار دارند و بينشان اختلاف معني

در   ).1ل شك(قرار دارد  dدرصد، كمترين بازدارندگي از رشد را داشته است كه در گروه آماري 

در هر سه نوبت يادداشت  T. longibrachiatumجدايه گيري كلي مشخص شد كه  نتيجه

درصد بيشترين تأثير را در بازدارندگي از  35/82و  5/62، 18/41برداري به ترتيب به ميزان 

  .داشته است F. solaniرشد ميسليوم 

قدرت  T. virens و Th3 ،T. koningii ،Th4هاي  همچنين نتايج نشان داد كه جدايه     

  ).2شكل (را داشتند  F. solaniپيشروي روي ميسليوم 
  

 F. solaniهاي مختلف آنتاگونيست و قارچ  بررسي ميكروسكوپي تقابل مستقيم جدايه

هاي  در روش لام، مشاهده شد كه ريسه. اين آزمايش به دو روش لام و شيار انجام گرفت      

هاي بيمارگر رشد كرده و تماس  در هنگام برخورد با ريسه .Trichoderma sppهاي  تمام جدايه

با گذشت زمان   Trichoderma harzianum(1,2, 4)  ،T. koningiiجدايه هاي. اي يافتند ريسه

نيز در اين  F. solaniهاي  هاي بيمارگر نفوذ كردند و قطعه قطعه شدن ريسه درون ريسه به

ها مشاهده گرديد، در روش ايجاد شيار علاوه بر اين موارد، مشاهده شد كه هيف هاي  جدايه

 F. solaniهاي به تدريج  شروع به پيچش به دور هيف .Trichoderma sppهاي  تمام جدايه

ها را كاملاً  حدي افزايش يافتند كه رشد آن نمودند و با گذشت زمان تراكم و شدت پيچش به
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توقف كردند و از طريق مكانيسم مايكوپارازيتيسم باعث انقباض، تغييرشكل و رنگ و ليز و م

 .شدند F. solaniهاي  متلاشي شدن ريسه

هاي مختلف بازدارندگي  دليل مكانيسم به Trichodermaهاي  در روش كشت متقابل جدايه     

بيشترين درصد بازدارندگي از . بر روي محيط كشت شدند F. solaniباعث محدود شدن رشد 

درصد بوده  35/82به ميزان  T. longibrachiatumرشد قارچ عامل بيماري مربوط به جدايه 

 Burmeister (2008) and Kucuk & Kivanc (2004)اين نتايج با نتايج تحقيقات . است

ريكودرما قادر به رشد و پيشروي روي هاي ت در آزمون كشت متقابل،  تمام جدايه. انطباق دارد

 .T. harzianum3 ، T. harzianum4 ،Tهاي  ميسليوم قارچ عامل بيماري نبودند و فقط جدايه

koningii و T. virens   روز، پرگنه  5-6پس از گذشتF. solani  را پوشاندند. Hermosa et 

al. (2000)   نيز با قرار دادن پرگنهFusarium oxysporum f.sp. dianthi  در مقابل چند

به اين نتيجه رسيدند كه  اسپورزايي و قدرت  1پي دي اي  جدايه تريكودرما روي محيط كشت

هاي كشت  هاي تريكودرما در آزمون جدايه) رشد تريكودرما روي پرگنه قارچ بيمارگر(تهاجمي 

هايي كه  از جدايهبرخي . كشت بستگي دارد متقابل به نوع قارچ عامل بيماري و تركيب محيط

در ) ميكوپارازيتيسم(موفق به رشد روي پرگنه قارچ عامل بيماري شدند، ايجاد پيچيدگي هيفي 

هاي عامل بيماري توسط  مايكوپارازيتيسم قارچ. هاي قارچ عامل بيماري كردند اطراف ميسليوم

گلوكاناز در طي  هاي هيدروليتيك از قبيل كيتيناز و هاي تريكودرما و توليد آنزيم بعضي جدايه

مراحل ميكوپارازيتيسم به اثبات رسيده است اين حالت در اكثر تحيقات كنترل بيولوژيك مورد 

   .(McIntyre et al., 2004) توجه واقع شده است 

در  .Trichoderma sppهاي  هاي تمام جدايه مطالعات ميكروسكوپي نشان داد كه ريسه     

 .Tهاي  اي يافتند جدايه هاي بيمارگر رشد كرده و تماس ريسه هنگام برخورد با ريسه

harzianum(1,2,4)  وT. koningii  هاي بيمارگر نفوذ كردند و  با گذشت زمان به درون ريسه

ها مشاهده گرديد، در روش ايجاد شيار  نيز در اين جدايه F. solaniهاي  قطعه شدن ريسه قطعه

به تدريج   .Trichoderma sppهاي  هاي تمام جدايه اين موارد، مشاهده شد كه هيف علاوه بر

كردند و با گذشت زمان تراكم و شدت به حدي  F. solaniهاي  شروع به پيچش به دور هيف

ها را كاملاً متوقف كردند و از طريق مكانيسم مايكوپارازيتيسم باعث  افزايش يافت كه رشد آن

ها  اين بررسي. شدند F. solaniهاي  و رنگ و ليز و متلاشي شدن ريسه انقباض، تغيير شكل

هاي مختلف آنتاگونيست با تماس و ايجاد آپرسوريوم و پيچش فنرمانند دور  نشان داد كه جدايه

هاي  همچنين جدايه. شوند ها مي شدن آن هاي قارچ فوزاريوم باعث توقف رشد و پارازيته ريسه
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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

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
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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: 13-26

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

Indication of nutritional competition and parasitism of 
antagonistic fungus Trichoderma spp. species of 

Fusarium solani the caused agent of 
potato dry rot

Z. Taghizadeh, S. Mohammadi, and H.  Alaie

Abstract

Nutritional competition and parasitism of four isolates of Trichoderma harzianum 
(1, 2, 3, 4) and one isolete of Trichoderma longibrachiatum, Trichoderma virens and 
Trichoderma koningii were studied against Fusarium solani the causal agent of potato 
dry rot . In dual culture, isolates of T. harzianum3, T. longibrachiatum, T. virens and 
T. koningii were able inhibit the mycelial growth of F. solani. T. longibrachiatum 
had the highest percent of growth inhibition (41/18, 62/5& 82/35%) at three times 
interval. In microscopic investigation of dual region of Trichoderma isolates and F. 
solani observed hyphal contact and hyphal coiling of Trichoderma spp. and lysis 
of hyphal of pathogen and T. harzianum (1, 2& 4) and T. koningii penetrated in 
hyphal pathogen and hyphal fragmentation of F. solani by these antagonists were 
conducted.

Keywords: Parasitism, Trichoderma and  Fusarium isolates
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