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Introduction 

The apple codling moth, Cydia pomonella (Lep.: Tortricidae), is one of the key pests of the apple 

trees. This pest attacks apple trees in significant numbers every year, causing damage that always 

exceeds the level of economic loss. Therefore, apple codling moth forecasting is very important to 

determine the most appropriate time for spraying to control the pest, which plays a major role in apple 

orchard management. Using modern and smart methods for pest forecasting is very important to succeed 

in chemical control and reducing the number of spraying times in the orchard. Internet of Things (IoT) 

technology and its smart solutions, based on the basic principles of sensor networks, can enable smart 

environments and data-based decision-making. In this research, a smart system based on the Internet of 

Things and a Wireless Sensor Network (WSN) technologies was developed for forecasting of the apple 

codling moth in the orchard. The effectiveness of using the designed system was also investigated in an 

apple orchard located in Tehran province (Damavand County).  

 

Materials and Methods 

A wireless sensor node was used to collect on-line data of the ambient temperature in the orchard. 

The data was transported to the gateway through LoRa radio protocol, a long-range and low-power 

protocol for the Internet of Things. They were sent from the gateway to the network server and then 

made available to the software designed for the system. The main heart of the software for decision-

making was the apple codling moth forecasting model, which was determined based on the hour-degree 

Celsius. For this purpose, the biofix of apple codling moth pest was determined using pheromone traps 

and the ambient temperature was recorded hourly using the wireless sensor node installed in the orchard 

to calculate the total effective environmental temperature. Based on the temperature data and using a 

phenological forecasting model, the most appropriate spraying time for controlling the apple codling 

moth was determined and included in the designed software of the system. A dashboard was also 

designed to display the results. The efficiency of the designed smart system and its forecasting model 

for controlling apple codling moth pest in the orchard was evaluated over two years. 
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Results and Discussion 

The Internet of Things-based smart system designed for apple codling moth forecasting pest in the 

orchard could announce the appropriate time for spraying, along with the type and dosage of the 

pesticide. This smart system has excellent reliability in data transmission with zero data loss and has 

excellent accuracy (100%) in terms of timely warning announcements. Evaluations showed that the 

designed system reduces the damage caused by the apple codling moth pest by reducing the number of 

spraying times from four to two, which will increase the yield and improve the quality of the product. 

The results of the two-year investigation indicated that the damage caused by the apple codling moth 

pest at the harvest time in the control trees was more than 70% greater than in trees that were sprayed 

based on the forecasting model of the designed system. This is even though according to the orchard 

manager's statements, the average number of spraying times in previous years, based on predictions 

made with pheromone traps, has been four, and the damage caused by the codling moth has exceeded 

the amount estimated in this research. Spraying times for controlling the apple codling moth was reduced 

to twice a year in the orchard by using the smart system developed based on the hour-degree Celsius 

forecasting model.  

 

Conclusion 

 

Given the high efficiency of the smart system designed based on the determined forecasting model 

in controlling the apple codling moth pest and reducing the use and costs of pesticides by 50%, and 

consequently a 50% reduction in labor costs and pesticide spraying equipment required for each time of 

spraying in the orchard, the use of this Internet of Things-based system is recommended for forecasting 

of this pest in apple orchards. Reducing the risk of contamination for the workers who spray pesticides 

and reducing the amount of pesticide residue in the product are indirect positive effects of using the 

designed smart system.  Future work in the continuation of this research is to pay attention to making 

the biofix determination process smarter by developing smart traps that can be connected to the system's 

Wireless Sensor Network. 
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ù I¹wLz ¢LÝ¾LLLÅ ÿĊûvÀ    øăv¾å ï¾z ¢LzĀÕ½ ÿ IëwL· ¢LzĀÕ½ IÇ½wLz

ùĈºý¹¾í)  ĂýwùwLÅ  Ĉ³v¾Õ¹Āz ½¹wé āºLÉ    ¡wÝĒÕv ÃwLÅv¾zĂz¢LÅ¹¿v āºùj  

Ăö£ Ăz ÓĀz¾ù ¡wÝĒÕv ÿ wă¾òLLÆ³wăć  {LLÆ¯Ĉ  yLLÎý  ßwz ½¹ āºLLÉ  ÿ

÷v¹ Ăz àõwz ¡v¾Ê³ù Äòù ¢åj ā¹w¤åvĊāĀ  ¿ĉûĀ¤    ÿ¾ĉwÅ    ÓĀz¾ù ¡wÝĒÕv

I¢åj Ç¾¤LLÆñ Ăz  ½vºLLÊăćwă  Ăz  ÜéĀù÷ĒÝv ¢åj ó¾¤þí ćv¾z    ¿v ÿ  ¿ÿ¾z

  ¡½wLLLÆ·  ĂLz  óĀLLLÎ´ùºLþí ć¾ĊñĀö«  )  ćÿ½ ûĀ¤ĉ¿ āĀĊù Äòù ¢Låj

 LLÅvĊºĉĂ¤  ¿ üáÿ½ĉûĀ¤ í ÿĊæĊ¢  §w£ ûjĊ½v¼ñ¾  ¢LLÅvIüĉv¾zwþz )    ó¾¤þí wz

ĂLz  ÜéĀù¢Låj  ĂLýwLùwLLLÅ üĉv ìLúí ĂLzí IĊæ LĊ¢    üáÿ½  ûĀ¤ĉ¿é ÿĊ¢Lú  

ā¹¾·Éÿ¾åĈ  Ĉù ÈĉvÀåv ÀĊý ûjºzwĉ$Libelium, 2016b#) 

  IĈLLÊăÿÂ~ ĈÕ  ìĉðþĉ½Ā¤Ċýwù ºþúLLÉĀă ĂýwùwLLÅ  ¾z  Ăĉw~  ¢ý¾¤þĉv

wĊLÉv i  Ĉz ¾òÆ³ Ăî{LÉ ÿ øĊÅÜú« ćv¾z  ĈÖĊ´ù ¡wÝĒÕv ówê¤ýv ÿ ć½ÿj

āĀĊù wĉ ¡w¬ĉÀ{LLÅ ºĊõĀ£ Ăz ÓĀz¾ù  ßwz ½¹ ć¼âù ÿ øõwLLÅ ćwă~  ¹wĄþLLÊĊ

ºLÉ)    ¡wÝĒÕv ĂýwùwLÅ üĉv ½¹ ā¹wæ¤LÅv ¹½Āù ćwă¾òLÆ³  øĄù  ôùwLÉ ßwz

¼Lâù ¹vĀùć    IëwL·½vºLêù   LLLÉ½Ā· ½Āý LĊIº    ¢LzĀÕ½ ÿ wLù¹ IëwL· ¢LzĀÕ½

{LLLÆýÜú« v½ vĀă ĈĈù ć½ÿj)ºLý¹¾í    ¹Āz ½¹wLé ĂLýwLùwLLLÅ üĉv  ¡wLùvºLév

ć¿vºýv½wí    v½ yLÅwþù ÿ ÷¿đ  ßwz ½¹  )ºþí ¹w¬ĉv  ćwă¿vºýv½wíā¹wæ¤LÅv ¹½Āù  

5- Wireless Sensor Network 

6- Tag 

field Communications-Near -7 

8- Dashboard 



ćºĊÊú«    ûv½wîúă ÿ                                          ā½ÿ¹ *ć¿½ÿwÊí ûĀĊÅvÀĊýwîù Ăĉ¾Êý,+    ā½wúÉ.*    ówÅ,/+/                                 ̸̹ 

 

 

ôùwLLLÉ  xjÇw~Ăýv¿ÿ½ Ĉă¹¹Āí ÿ ć½wĊzj ćv¾z wăI  ĂĉwLLLÅ ÿ  ë¾´¤ù ûwz

ĂĉwLÅ wĉ*ÿ äêLÅßv¾¯ ÿ ûwz  ĈĉwþLÉÿ½ ó¾¤þí ćv¾z wă  ºý¹Āz(Magsino, 

2019)) 

ûv¾òLLÊăÿÂ~    ¢ý¾¤þĉv Ăĉw~¾z ć½wĊzj ºþúLLÉĀă ĂýwùwLLÅ ìĉ ć¾òĉ¹

  ćwă¾òLÆ³ ¿v ûj ½¹ Ăí ºý¹v¹ ĂÞLÅĀ£ iwĊLÉvÜú«  ÿ ëw· ¢zĀÕ½ ć½ÿj

ûwù¿ ½¹ ĈÅwþÉvĀă ¡wÝĒÕv(ĈÞévÿ4   ½¹ßwz    ÿøăüĊþ¯   ºÉ½ ā½ÿ¹ ÷wá¹v

  üĊù¿ ¡wÞÖé ëw· ËvĀ· ÿ óĀLÎ´ùºLÉ ā¹wæ¤LÅv  )  üæö£ üLÊĊîĊö~v ìĉ

ć¾LLLÎz ćv¾z āv¾úăā¹v¹ ć¿wLLLÅ  ó¾¤þí ûwLîùv ÿ wLă  èĊé¹  ½ÿ¹ āv½ ¿v ÿ

  ćv¾z Ĉé¾z ćwă¾ĊÉ  ć½wĊzj  ºÉ Ĉ³v¾Õ(Zhang et al., 2025)) 

  ĂýwùwLLÅ ìĉ ûj ½¹ Ăí ¢LLÅv Ĉ£Āöĉw~ āÁÿ¾~ ¿v ĈLLÊ¸z IÈăÿÂ~ üĉv

Ĉz ¾òLÆ³ Ăî{LÉ ¾z Ĉþ¤{ù iwĊLÉv ¢ý¾¤þĉv Ăĉw~¾z ºþúLÉĀă  ßwz ½¹ øĊLÅ

Ăz ÿ ûv¾Ą£ ûw¤LÅv ºýÿwù¹ ûw¤LÅ¾ĄLÉ ½¹ Üévÿ yĊLÅ  ÿ ðþĉ½Ā¤Ċýwù ½ĀÚþù

Èõw¯ ¢ĉ¾ĉºù  ôùwLÉ ßwz øĄù ćwă~ĊÈăwñj  I¢åj ÿ ć½wúĊz Ĉºùĉ¾ ĉ¢  

zjĊ½wIć  ¢ĉ¾ĉºù  ¼â£ĉĂ ýwù ÿĊ½Ā¤ĉðþ  ù ºLLÉ½ĊāĀ  ā¹wĊ~ ÿ Ĉ³v¾Õ  ć¿wLLÅ

ÈĊ~ ćv¾z ĂýwùwLÅ Ĉ³v¾Õ ¦´z Ăz Ôêå Ăõwêù üĉv )ºLÉ  ÷¾í ¢åj Ĉăwñj

yLĊLLLÅ,+  Tortricidae) (Lep.: Cydia pomonella  Ĉù  ÿ ¹¿v¹¾~  ªĉwL¤ý

Ĉù Ătv½v v½ ËĀÎ· üĉv ½¹ ĂýwùwÅ ĈÊ¸z¾§v ÿ Ĉzwĉ¿½v  )ºþí 

x¾¸ù ¿v Ĉîĉ  ûw¤·½¹ ¡wåj üĉ¾£yĊLLÅ ¢·½¹ Ăöú« ¿v āĀĊù   ¢åj

yĊLÅ ÷¾í  ¢åj üĉv )¢LÅv   LÅv½ÿv ĂêÖþù ½¹ vº¤zvĊw,,  õÿ ¢LÉv¹ ¹Ā«ÿ Ĉ  

ÕĈ  ºLÉ āºþív¾~ ûwĄ« ¾LÅv¾LÅ ½¹ Ă¤LÉ¼ñ û¾é ÿ¹)    ¢LÊí Ăz Ă«Ā£ wz

 LLLÅ ć½wL¬£ LĊIy    ¢Låj üĉv  ûvĀþÝ ĂLz  ¿v Ĉîĉ¡½wLLLÆ·¾£v¿ĉü    ¡wLåj  üĉv

Ĉù xĀÆ´ù óĀÎ´ù¹ĀÉ  ) 

  ā¾LÊ³ôùwí  $ yĊLÅ ÷¾í ¢åjĂz¹v¾æýv ¡½ĀLÍć  ĉw  Ă¤LÅ¹ ½¹wăć    ÿ¹

ĂLLÅ w£w£#Ĉĉ  ÿ½ć    ï¾{öñ ªþĄýĉw  ø¸£ ï¾{LLÅwí½v¼ñć  ùĈºþíø¸£ )  wă

·ĊöĈ    ì¯Āíûj ðý½ ÿ ºþ¤LÆă  wăæLÅĊº   LÉĈô½ć  ¢LÅvwăÿ½đ )    ¿v Ä~

  ¿v ©ÿ¾·ø¸£  Iwă  vº¤zvï¾z ¿v  wă Ăĉ¼â£ùĈºþþí    ã¾Ù ÿ/3    ¹Ā· ¢ÝwLÅ

ù Ăz v½ĊāĀ    ¢·½¹ùĈºþýwLLÅ½    ĂízĊÈ¾£  øăĂéºþå Ăö³¾ù wz ûwù¿  ûºLLÉ

 LÅĊywăć  úLÉĊýv¾Ĉ    ā¹Āz  ÿyLÅwþùüĉ¾£    ûwù¿  ćv¾z LÉ ā¿½w{ùĊúĊwĈĉ   wz

  )¢LLÅv ¢åjđwăÿ½  ĀĊù Ăz ¹ÿ½ÿ ¿v Ä~ā    yĊLLÅ  ¿v¢ÉĀñ  v¹ ÿwăĂýć    ûj

Ăĉ¼â£  ùĈºLþþíz )ĊÈ£¾  ĀĊùāĈĉwă  Ăí  ½¹  ¾ùvô³  ÿvĂĊõ  ½ºÉ  Āù ¹Ā·¹½  

Ăĉ¼â£  j¢å  ¾é½v  ºý¾ĊñĈùI  Ĉù½ºýÀĉ    ÿ  ¾ñv½¹ ćÿ½¢·  Ĉéwz    ĂLz ºLþýwLúz

¹Ā«ÿ ôĊõ¹  đĀÒå¡  ¾Ê³ā    ÿĀÝvôù  wé ºþýwù ¹wLÆå­½wă    ÿ¾¤íwzćwă  ¾Ċá  

ôzwé  vwæ¤Åā¹  ùĈºýĀLLÉ  )Ăúă ÿ½đ ô³v¾ùć  ¢åj  yĊLLÅ ÷¾í  ù ûÿ½¹ĊāĀ  

¾ LLÅć  ùĈ¹ĀLLÉ    v½ ĈöLLÍv ¡½wLLÆ· ÿ  wăÿ½đĈùºþý¿ûw¤LLÆù¿ ) ýv½¼ñĈ  

Ăzôùwí ÿ½đ ¡½ĀÍI  ~ ô·v¹ĊĂöwăć  æÅĊðý½º  ¸Ñ ÿĊø ¿ĉ¾   Ăþ£ ì¤ÅĀ~

  ûw¤·½¹  ÿ ¢LÅv  ½wĄz ½¹  Ăz wăÿ½đæLÉĊā¾   ôĉº{£ùĈºýĀLÉ  w~ wz ÿĉûw    ā½ÿ¹

ôñă¹ĈI æLLÉĊñ¾Ĉ  ýĊÀ  w~ĉûw  ùĈĉºzw  ù ¾ăwÙ àõwz ¡v¾LLÊ³ ÿĈ ºýĀLLÉ  )

 
time-ealR -1 

2- Codling Moth 

3- Eurasia 

4- Pheromone Trap 

  ºĄLLÉ ÿ øþ{LLÉ ¿v ôùwí ā¾LLÊ³ôñwă  ¼â£ĉĂ  ùĈºþí(Hatami et al., 

2011; Azmayesh Fard, 2015)  ) 

  yĊLLLÅ ÷¾í ¢åjÞú« wz ĂõwLLLÅ¾ăĊ¤Ĉ  ù ûw¤·½¹ ĂÚ³Ēù ôzwéĊāĀ  

ĂLýv¹ LLLÅ ºLþýwLù ½v¹ LĊy  ù ½v¾é ĂLöú³ ¹½Āù v½ĈºLă¹  ĂLzć½ĀÕ  ā½vĀúă ĂLí

¿ ²ÖLÅ ¿v ûj ¡½wLÆ·ĉûw  ù ¿ÿw¬£ ć¹wLÎ¤évĈºþí)  wz  ÿĀ«¹  Â~ÿ wăÈăć  

ā¹¾¤LLÆñ   ½¹Āù¹½  ā¹wæ¤LLÅv  Çÿ½ ¿vwăć  ¾Ċá    ĈêĊæö£ ó¾¤þí ÿ ĈĉwĊúĊÉ

¢Låj üĉv ¢Lĉ¾ĉºLù ½¹I  Āþă¿  wí øă½¾z¹  j¢åÈíwă ĂzĀþÝûv Ā´ù½  vĈöÍ  

¾¤þíó  j¢å  ÿ ¢LÅv yĊLÅ ÷¾í  ¼³ã  ¾¤þíó  ĈĉwĊúĊÉ   ½¹wzßwăć  yĊÅ  

üîúù  Ç½vÀñ )¢ÆĊýĈù ûwLLÊý wăÈĊz Ăí ºă¹  ÷ĀúLLÅ ã¾LLÎù üĉ¾£

ßwz Ăz ÓĀz¾ù ûv¾ĉv ½¹ ĈĉwĊúĊLÉ¢LÅv yĊLÅ ćwă(Hatami et al., 2011) 

üĉv¾zwþz~ IĊÈăwñj  Ĉj¢å  yĊÅ ÷¾í  Þ£ ãºă wzĊĊü  yÅwþù ÷ĒÝv ÿ ¾£ ĉü  

øLÅ ûwù¿ LÉw~Ĉ  v¾z ûv½vºáwz Ăzć    ó¾¤þíûj    ¢Ċúăvwz ½wĊLÆz¢LÅv  ÿ    Èêý

úĄùĈ  ºù ½¹ĉ¾ĉ¢   LLLÅ ßwzĊy  ¹½v¹)  ~ĊÈăwñjĈ    üĉv  ¢åjĈù  ¾¬þù ºývĀ£

Ăz   LÉ ÷ĀúLÅ ã¾LÎù ÈăwíĊúĊwĈĉ Àă ÿ Ixj ÿĉĂþwăć    ¢åj ó¾¤þí  ¹ĀLÉ

  ÿñĀö« wLzĊ¾ć õĀ£ ÈăwLí ¿v LĊº  v ĂLzwLê£½ć  í ÿ ¹¾îöúÝĊæ LĊ¢    óĀLLLÎ´ù

 )ºþí ìúí 

üĉv Ăz Ă«Ā£ wz  ¿v ā¹wæ¤Åv wz ĂíóºùwăÈĊ~ ćyĊÅ ÷¾í ¢åj Ĉăwñj  

ùĈ  ¾ă ½ĀĄÙ ûwù¿ ûvĀ£ĉì ¿ ô³v¾ù ¿vĉ¤LLLÆĈ    Iÿ½đ Iø¸£ ôùwLLLÉ ¢åj

æLLLÉĊā¾  Þ£ v½ ôLùwLí ā¾LLLÊ³ ÿĊĊü ¹¾í    ÃwLLLÅv¾z ÿ  ûjwLz ĂLzûv½vºLá    ½¹

ûwù¿wăć  ûwĊz  IāºLÉv¾z ÷¿đ ½vºLÊăć  øLÅ LÉw~Ĉ  Ătv½v  ¹¾íĈĉwLÅwþLÉ J  

  ĀúýÿºLÉ½ ½¹ ¾§Āù ôùvĀÝ  ¢åj LÅ ÷¾íĊy    ¿v ā¹wæ¤LÅv ÿûjwă   óºù ½¹ wăć  

~ĊÈăwLñjĈ   LLLÆz LĊ½w    øĄù)¢LLLÅv  ÈĊ~  ¹vºLÞ£ ÈăwLí I¢Låj èĊé¹ ĈăwLñj

¢zĀýøLÅ ćwă  Ăz v½ ĈĉwĊúĊLÉ ÷ĀúLÅ ã¾LÎù Èăwí ûj Ü{£ Ăz ÿ ĈLÉw~

)¢LLLÉv¹ ºLăvĀ· āv¾úă  üĉv ĂLz  ¢Låj ó¾¤þí IyLĊ£¾£¾§Āù  I¾£ÀăĉĂLþwLăć  

  ó¾¤þíøíÈĊz óĀÎ´ù ¹¾îöúÝ ÿ ¾£)ºÉ ºăvĀ· ¾£   

ÈĊ~ ćv¾z IĂ¤LÉ¼ñ ½¹  ¿v ā¹wæ¤LÅv yĊLÅ ÷¾í ¢åj Ĉăwñj  ¾Öé ā¿vºýv

ùĊāĀ  å¾ÞùĈ   LLÅ½¾z ÿĈ    ºLLÉ(Rajabi, 1986)ă )øþ¯ĊüI    Ăö£ ¿v ā¹wæ¤LLÅv

ýĀù¾åĈ,-  Ăzõ¹Ċô  Þ£ĊĊü õÿv ½ĀĄÙ ûwù¿ĊĂ    ôùwí ¡v¾LÊ³  ¢åj LÅ ÷¾íĊ y  

ý ÿĊÀ  Þ£ĊĊü ûj ½ĀÒ³ ©ÿv  wăøĉºé ¿v    ½v¾é ā¹wæ¤Åv ¹½Āù¢Åv Ă¤å¾ñ)   

 øĄù¾£ĉü  ´ù ôùwÝĊÖĈ    Ăöú«¿v ÿ ¡v¾Ê³ ĀúýÿºÉ½ ½¹  ¢åj  ÷¾í

ÅĊywù¹ I  ¢ÅvI¾òĉ¹ ¡½w{Ý Ăz )  ¾ă ºÉ½ µ¾ýĉì  ø¸£ ô³v¾ù ¿vI  ÿ½đ I  

æÉĊā¾  Þzw£ ôùwí ā¾Ê³ ÿĈ   wù¹ ¿vć  ´ùĊÔ  ¢Åvý )Ċ¿w  wù¾ñĈĉ    Ăö³¾ù ¾ă

 ºÉ½ć ý ÛĀú¬ù wz ā¾Ê³Ċ¿w wù¾ñĈĉ  z ûwù¿ ¿v Ăýv¿ÿ½ĊåĀĊ Äî,.   ½ĀĄÙ w£

¿ Ăö³¾ù ¾ăĉ¤ÆĈ  ¢Åv ¾zv¾z)   

½vºêù  ¾ă ºLÉ½  ĉì ¿ ô³v¾ù ¿vĉ¤LÆĈ ¢åj  ¿ÿ½ ¡½ĀLÍ Ăz(Ă«½¹,/  ĉ w  

¢ÝwLÅ(Ă«½¹,0  zĊûw ùĈ  ¹ĀLÉĈõÿ  ¢ÝwLÅ óºù(é¹ Ă«½¹Ċè  ¾£  ¢LÅv  ÿ

  ā¿ÿ¾ùvÈĊz  ¾£ù ½v¾é ā¹wæ¤LÅv ¹½ĀùĈñĊ¹¾óºù )wăć  ~ĊÈăwñjĈ    Ă¤LÆzvÿ

ā¹v¹ Ăzwăć   LÅwþLÉvĀăĈ  ¢LÅv  wù¹ ½Ā¤íwå ĂLÅ ÃwLÅv¾z ÿć  w~ Ăýw¤LÅjĊĉIü  

5- Biofix 

6- Degree-Day 

7- Degree-Hour 



̹̹                                                                                             ćv¾z iwĊÉv ¢ý¾¤þĉv ¾z Ĉþ¤{ù ºþúÉĀă ĂýwùwÅ Ĉzwĉ¿½v ÿ ĂÞÅĀ£  ) ) ) 

 

wù¹ć    ÿ đwz Ăýw¤LLÅjøăüĊþ¯ wù¹ć  ĄzĊĂþ Þ£ ºLLÉ½ĊĊü ùĈ v¾z )¹ĀLLÉć  

zĂ¢LLÅ¹jv û¹½ÿĉü  Ăýw¤LLÅj  w~Ċĉü  ºLLÉ½  øă óĀù¾åwăć  æö¤¸ùĈ   ¹Ā«ÿ

Ö· óºù Ăí ¹½v¹Ĉ  vĉĀ£Āúî,1  ĉîĈ  óºù ¿vwăć    yÅwþù  ĂÖzv½$ ¢Åv,#5 

$4 Ë  ὸ $ $,                                                     # 

íûj½¹ Ă  ID  IºLLLÉ½ ā½ÿ¹ óĀÕ 5T  IÔĊ´ù ćwù¹ 5k  5ýĊ¿w  wù¾ñ  ÿ IĈĉ

ὸ)¢Åv ºÉ½ üĊĉw~ Ăýw¤Åj 5 

ā¹wLÅ  ½¹ Ăí ¢LÅv ĈöĊÖ¤LÆù Çÿ½ IĈĉwù¾ñ ¿wĊý Ă{LÅw´ù Çÿ½ üĉ¾£

Ăýw{LLÉ ĂþĊúí ÿ ĂþĊLLÊĊz ćwù¹ üĊòýwĊù ûj  ¾ñđw¤ĉ¹ ¿v ā¹wæ¤LLÅv wz ¿ÿ½

yLÎýĂz Ĉĉwù¹ ćwă¾òLÆ³ wĉ āºLÉĈù ¢LÅ¹øí wz Ä LÅ ÿ ºĉj  ¿v û¹¾í

Ĉù ĂL{LLLÅwĹ ù ĂLýv¿ÿ½ ¾§Āù ćwLù¹ ½vºLêù IwLù¹ üĊĉwL~ ĂLýwL¤LLLÅj  Ĉõÿ )¹ĀLLLÉ

ûwúă¢ÝwLÅ Çÿ½ ºLÉ Ă¤æñ Ăí ½ĀÕ(èĊé¹ Ă«½¹  ćv¾z ā¿ÿ¾ùv ÿ ¢LÅv ¾£

ÈĊ~Ĉù ½v¾é ā¹wæ¤LÅv ¹½Āù Ĉăwñj  ćwù¹ Çÿ½ üĉv ½¹ )¹¾Ċñ-/    ¢ÝwLÅ

)¢Åv Ĉzwĉ¿½v ëĒù ¿ÿ½ ¾ă 

ûwLúă  ĂLí ĂLýĀñÈĊ~¾£  āv½ ¿v IÈăÿÂ~ üĉv ½¹ ºLLLÉ ĂL¤æñôL³  ćwLă

ÈĊ~ ćv¾z iwĊLÉv ¢ý¾¤þĉv ºþúLÉĀă  ºLÉ ā¹wæ¤LÅv yĊLÅ ÷¾í ¢åj Ĉăwñj

Ĉù ĂíºývĀ£  ßwz ¢ĉ¾ĉºù ½¹ ć¾£¾§Āù ÈêýºÉwz Ă¤Év¹ yĊÅ ćwă   ) 

-̹  Çÿ½ ÿ ¹vĀùwă 

̸-̹-  ÈăÿÂ~ ćv¾«v ô´ù 

ćv¾«v ô´ù  ÈăÿÂ~  ĉì  LLÅ ßwzĊy    ¹ÿº³ ¢ÞLLÅÿ wz-+   ½¹ ½w¤îă

  ÿ ûwzw« ćw¤LÅÿ½ ç¾LÉõvĀ³Ĉ  w¤LÅÿ½ć   LÉ¾zv ûw¤LÆă¹ ½¹ ûvºþz¾LÅĊāĀ    ¿v

  ûv¾Ą£ ûw¤LLÅv ºýÿwù¹ ûw¤LLÅ¾ĄLLÉ ÜzvĀ£  Ăí ¹Āz ĈúĊöév ¢ĊÞLLÑÿûj    wz

ÞLÑÿĊ¢  öévĊúĈ  ¾ĄLÉûw¤LÅ    )¢LÅv ĂzwLÊù ºýÿwù¹ºýÿwù¹    ¡wLÎ¤¸ù ¾Úý ¿v

åv¾â« LĊwĈĉI zĊü  0,    ÿ ĂL«½¹/4  é¹ĊĂLê    wL£0-    ÿ ĂL«½¹..  é¹ĊĂLê    óĀÕ

é¾LLLÉĈ  z ÿĊü  .0    ÿ ĂL«½¹--  é¹ĊĂLê    wL£.0    ĂL«½¹0,  é¹ĊĂLê    Ï¾Ý

õwúLÉĈ  ù )¢LÅv Ă¤å¾ñ ½v¾éĊòýwĊü    ĂýđwLÅ Ç½wzüĉv   ýw¤LÆăĀí ĂêÖþùĈ  

zĀþ« Ăþùv¹ ½¹ ĂíĈ  āĀí Ă¤LLÉ½wăć  Àí¾ù ¿¾{õvć    ówúLLÉ ¢úLLÆé ½¹ ÿ

é¾LÉĈ  ¢LÅv āºLÉ Üévÿ ûv¾Ą£ ûw¤LÅv    ¹ÿº³.30 ùĊöĈ¾¤ù  ćv½v¹ ÿ ā¹Āz  

ùĊòýwĊü  wù¹ć    ĂýđwLÅ,.  LÆöLÅ Ă«½¹ĊÃĀ  I,,1    ¿ÿ½ĉûvºþ{¸   ówLÅ ½¹I  

öév ÿĊø ýĊĂúìLLÊ·  ¢LLÅv ¹¾LLÅ  ºýÿwù¹ )ûw¤LLÅv üĊz ½¹ ÷ĀLLÅ Ă{£½  ćwă

¹½v¹ v½ ½ĀÊí ½¹ yĊÅ āºþþíºĊõĀ£  )  ôîÉ,  Iwúýć  Å ßwzĊy  xw¸¤ýv  āºÉ

ÈăÿÂ~ ćv¾«v ćv¾z  ù ûwÊý v½Ĉºă¹) 

 
Ikemoto -8 

1- Golden Delicious 

2- Red Delicious  

3- Perception Layer 

4- Transport Layer 

 
 ôîÉ,( Å ßwzĊy xw¸¤ývv¾z āºÉć v¾«vć  ÈăÿÂ~ 

Fig. 1. The apple orchard selected for the research 

 
ÈLLÉĀ~    ßwzxw¸¤ývāºLLÉ  Ăz LLÅ ûw¤·½¹ Ăz ôùwí ½ĀÕĊy    ôùwLLÉ

¿v Ĉ{Ċí¾£  õ¹ ûºöñ ÷wé½vĊÀLÊ,2  õ¹ ¹½ ÿĊÀLÊ,3   ¢LÉv¹ ËwLÎ¤·v  )  üLÅ

 LÊ¸z ûw¤·½¹Ĉ   Ăí ßwz ¿vĈ³v¾Õ ºþúLÉĀă ĂýwùwLÅ Ĉzwĉ¿½v  ûj ½¹ āºLÉ

ºLÉ ÷w¬ýv  I-+    w£-0 ĂõwLÅ  ÿ   LÅ ûw¤·½¹ ĂöLÍwåĊy  ¹½ ½¹$ĉäwă  z ÿĊü  

¹½ĉäwă  I#1    ¿v ¾¤ùĉì¹ĉ¾ò  ûj Ã¾ă ÿÕÿ¾¸ù ÷¾å wăĈ  )¹Āz   LLÅĊø¤LLÆ  

zj LĊ½wć  ā¾Öé ½wLLLÊå ¢Ĺ £ ÛĀý ¿v ßwLzvć ¹Āz)   ¢LzĀý ¹vºLÞ£ ÿ ûwLù¿ wLăć  

øLLÅ LLÉw~Ĉ  v¾zć  ~ĊÈñĊ¾ć  ĉw  LLÅ ÷¾í ¢åj wz ā¿½w{ùĊy  ~ĊÈ   v¾«v ¿vć  

w~ĉ¡Āö  ù ÷w¬ýv ½vºáwz Ăz¾¬£ ÃwÅv¾zĈºÉ) 

̹-̹-   iwĊÉv ¢ý¾¤þĉv ć½wúÞù 

½wLúÞùć  vĉ¢Lý¾¤þ   LLLÉv LĊ iw  ĂL¤å¾ñ¾Úý½¹  āºLLLÉÈăÿÂ~ üĉv ½¹    ÛĀý ¿v

½wLĄ¯đ LĉĂ  ôLùwLLLÉ ÿđ LĉĂ  ëv½¹v,4đ I LĉĂ  ówLê¤ýv-+đ I LĉĂ  Ç¿v¹¾~-,đ ÿ I LĉĂ 

¹¾z½wLí--  ¹Āz  )đ LĉĂ  ëv½¹v  ā¹v¹ Ô·¾z ¢LåwLĉ½¹ ćv¾z ßwLz ĈÖĊ´ù ćwLă

ôùwLÉ  wĉ ā¾ñ  ¹Āý-.  z ¾òLÆ³Ĉ LÅĊø {LÆý ¢zĀÕ½ ÿ wù¹Ĉ   vĀăTHI    ¢·wLÅ

ÿ ¢í¾LÉĉ½ĀLÆþLÅv¾  )Virasensor(  )¹Āz üĉv ôĊõ¹ Ăz  ÿ ĈöLÍv āÁÿ¾~ ½¹ Ăí

ĂLzÈõwL̄  ¾ĉwLLLÅ ¢Lĉ¾ĉºLù ½ĀÚþù  ÈĉwL~ #ć½wLúĊz ó¾¤þí ºLþýwLù$ ßwLz ½¹ wLă

yLLLÅwLþù ĂLí ¹Āý üĉv ¿v I¹Āz ÷¿đ vĀă Ĉ{LLLÆý ¢LzĀÕ½ ÿ wLù¹ ÷ÿvºLù  

ā¿vºývñĊ¾ć  {LÆý ¢zĀÕ½ ÿ wù¹ ¾ú¤LÆùĈ   vĀă  ćv¾z Ĉõÿ ºLÉ ā¹wæ¤LÅv ¢LÅv

ÈĊ~ ¢Låj ĈăwLñjā¹v¹ ¿v wLĄþ£ yLĊLLLÅ ÷¾íā¿vºLýv ćwLù¹ ćwLă ć¾Ċñ  āºLLLÉ

ºLLÉ ā¹wæ¤LLÅv ¹Āý ÔLLÅĀ£  )ā¿vºýv ¿v ô{é  Ü«¾ù ćwù¹ wz ¾òLLÆ³ Ić¾Ċñ

  óÿº« )ºLÉ ā¾{Ċõwí, Ĉz ¾òLÆ³ ¹Āý Ĉþå ¡wLÎ¸LÊùxw¸¤ýv øĊLÅ  v½ āºLÉ

Ĉù ûwÊý)ºă¹ 

ā¹v¹xw¸¤ýv ¾òLÆ³ ¹Āý ÔLÅĀ£ Ăí ßwz ĈÖĊ´ù ćwă  āºLÉā¿vºýv ñ Ċ ¾ć  

Üú« ÿ½ÿjćºLLLÉ ºLý  ¾Õ ¿vĉè  ¹v½ ôLî£ÿ¾~ĉĀĈĉ    v½Āõ)LoRaWAN(    ĂLz

ñĊ¢ÿć-/  ñ ¿v Ä LÅ ÿ ówLÅ½vĊ¢ÿć    Ăî{LÉ ½ÿ¾LÅ Ăz Ĉù ā¹w¤LÅ¾å  ºLÉ

  v½Āõ ĂLí ¹Āz ôLĊõ¹ üĉv ĂLz v½Āõ ĈĉĀĉ¹v½ ôLî£ÿ¾~ xwL¸¤ýv )#ówLê¤ýv ĂLĉđ$

¾æ¤ö~ùĈ  ½ÿ¹øí I¹¾z¾Îùã  ìĉ ÿ  ¾æ¤ö~÷  ĈõwLLÝ  ĈzāÂĉÿ øĊÅ  v¢ý¾¤þĉ  

v  )¢LÅv iwĊÉ  ÈLÉĀ~¢Ċñ ĈĉĀĉ¹v½  Ăz ¾ĄLÉ ĂùĀ³ ÿ ¿wz èÕwþù ½¹ v½Āõ ćÿ

,0  Ĉù øă ¾¤ùĀöĊí  )ºLLLLÅ½Ą¬£Ċ¡vÀ  þ¤{ùĈ  ¹v½ ôLî£ÿ¾~ ¾zĉĀĈĉ    v½Āõ

ùĈºþývĀ£  ówLÅ w£  wz Ôêå wăĉì  ¾£wzć   LÅ Ăz v½Āõ Ăî{LÉ )ºþþí ½wíĊ ówþòwă  

5- Processing Layer 

6- Application Layer 

7- Node 

8- Gateway 
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ù ā¿w«vĈºă¹  ¤³ w£Ĉ  w~ ±ĀÖLLÅ ½¹Ċĉü¾£  Āý ¿vĉÀ  ýĊÀ  ¿wz ÿ ¾LLÊ¤þùĉ zwĈ  

½wúÞù )ºýĀLLÉć    ½w¤·wLLÅĉì  āwò¤LLÅ¹ ¿v v½Āõ Ăî{LLÉ  ÿ wă¾òLLÆ³ Iwă

wLă¿vºLýv½wLí ĒÖLLLÍv ĂLíMwL³  wLă¹Āýć  wLĄ¤ývĈĉ-0  Lĉw āwLò¤LLLÅ¹wLăć  wLĄ¤ýv Ĉĉ-1  

ù āºývĀ·ĈIºýĀLÉ  ñĊ¢ÿćIwă  ÷¾ý ÿ IĂî{LÉ ½ÿ¾LÅö~v ÿ ¾z½wí ½vÀåvĊî ĊüLÊ  

îLÊ£Ċô    )¢LÅv āºLÉĀõĀ~Ā£Áć  Ăî{É  Āõv½  Ăz  ĀÍ¡½  ā½w¤LÅvć  (Star of 

Stars)  v¢Åv ½¹ )ĉü  ā¹v¹ ĂLî{LLLÉwă  ĂzĀÍ¡½  ôùwí  )End-to-End(  zĊü  

āwò¤LLÅ¹wăć  vwĄ¤ýĈĉ  ÷¾ý ÿ¾Õ ¿v ¾z½wí ½vÀåvĉè  ½v¼ñÀù½ć  AES    ówLLÅ½v

ùĈ¹ĀÉv ¿v )ĉü  þùv Iÿ½Ċ¢  ý ûv¾z½wí ¡wÝĒÕvĊÀ  úÒ£Ċü  ùĈ¹ĀÉ) 

¢LLĊLñā¹wLLæL¤LLLÅv ćÿ¢LLĊLñ IÈLăÿÂL~ üLĉv ½¹ āºLLLLÉ  v½ĀLõ ćÿ

)LoRaGateway(  ¢í¾LÉ ¢·wLÅ  đûvÿ  Èĉw~  ÿºý¹v  )LPWANDATA(  

  óºùLPWANGatewayRadio   ĈöLLÍv ¹¾z ìĉ ôùwLLÉ)LpwanCore 

Board(    ćºĊLÉ½Ā· ôþ~ ¿v Ăí ¹Āz Á½wLÉ ôzwé ć¾£wz Ăz ówLÎ£v ¢Ċözwé wz

øă ā¹wæ¤LÅv ÿ ć¾£wz Á½wLÉ ćv¾zĈù Ĉýw{Ċ¤LÊ~ ĈöLÍv ¹¾z ÔLÅĀ£ ûwù¿  )ºþí

øă  ćv½v¹ IüĊþ¯ÞéĀù ĂýwùwÅĊ¢ĉxw  ýwĄ«Ĉ-2  (GPS)   )¢Åv 

  ¿v ¡wLÝĒÕv½ÿ¾LLLÅ    ĂLî{LLLÉ¤·v ½¹ LĊ½w ÷¾ý½vÀåvûv¾z½wLí ćv¾z ĂLí ć  

³v¾ÕĈ  ºLÉ  I  ½v¾éĈùóºù )¹¾Ċñ  ~ĊÈăwñjĈ   LÅ ÷¾í ¢åjĊy    üĉv ½¹ Ăí

ÈăÿÂ~  Þ£ĊĊü ºLÉI  ÷¾ý ½¹wþ{ù ĂýwùwLÅ ½vÀåvć  úLÎ£ĊøñĊ¾ć    )¢å¾ñ ½v¾é

Ç¿v¹¾~ÿ½ wLăć  ā¹v¹À¬£ ÿ wLă LĉĂ  ö´£ ÿ LĊôwLăć  ¿wLĊý¹½Āù  æö£ ½¹Ċè    wLz

ÅwþÉvĀă ¡wÝĒÕvĈ  ÷¾ý ½¹ºÉ ÷w¬ýv ĂýwùwÅ ½vÀåv    Ăĉđ$#Ç¿v¹¾~  ) 

  ¢ĉwĄý ½¹v¾zć  wúýĉÈ  ¾Îzć  w¤ýĉª  ā¹v¹ ôùwÉ  Iwă¾òÆ³ Ô·¾z ćwă

ĂĊLÍĀ£ ÿ wă½vºLÊă IĂêÖþù ĈLÅwþLÉvĀă ¡wÝĒÕvøLÅ ćwă  ć¹½Ā{Év¹ ĈÉw~

  ÷¾æ¤ö~ ¿v ĂýwùwLLÅ ¹¾îöúÝ ôùwí ¢ĉ¾ĉºù ćv¾z )#¹¾z½wí Ăĉđ$ ºLLÉ ¹w¬ĉv

Ĉ³v¾Õ iwĊLLÉv ¢ý¾¤þĉv Ĉ¤ĉ¾ĉºùÈýv¹ ¢í¾LLÉ ÔLLÅĀ£ āºLLÉ  ©Āù ûwĊþz

ºÉ ā¹wæ¤Åv üåv¾å āºþĉj) 

  ôîLLÉ-   ¾òLLÆ³ ¹Āý ¿v ĈĉwúýzĈ LLÅĊø  {LLÆý ¢zĀÕ½ ÿ wù¹Ĉ    vĀă  ÿ

¢ĊñyÎý ćÿĈù ûwÊý v½ ßwz ½¹ āºÉ)ºă¹ 

Ĉ³v¾Õ ĂLýwLùwLLLÅā¹v¹ ówLê¤ýv ¢LĊözwLé ¾Úý ¿v āºLLLÉ  ¿v ºLLLÍ½¹ ÿ wLă

¢LLÅ¹ā¹v¹ ü¤å½wă-3    wz ½ÿ¾LLÅ w£ ¾òLLÆ³ ¹Āý ¿v ā¹v¹ ówê¤ýv ûwĉ¾« ½¹

Ă¤Æz ¹vºÞ£ ĂÆĉwêù)ºÉ Ĉzwĉ¿½v Ĉ¤åwĉ½¹ ÿ ĈõwÅ½v ćwă 

 
 óÿº«,( ¾òÆ³ R¹Āý Ĉþå ¡wÎ¸Êù  ĈzøĊÅ xw¸¤ývāºÉ 

Table 1. Technical specifications of the selected wireless sensor node 
¾òÆ³ 

 Sensor 

 

ĈñÂĉÿwă 
Specifications   

wù¹ ¾òÆ³ 
Temperature sensor 

5ā¿wz .0(  w£20 ÃĀĊÆöÅ Ă«½¹ & Range: -35 to +75 °C 

5üÉĀõÿ¿½ +, *+ ÃĀĊÆöÅ Ă«½¹ C0.01 °Resolution:  

 ā¿vºýv Ĉýwù¿ ĂöÍwå5wù¹ ć¾Ċñ 0 ĂêĊé¹ Temperature measurement interval: 5 min 

 Ĉ{Æý ¢zĀÕ½ ¾òÆ³ 

Relative humidity sensor 

5ā¿wz  w£ ¾æÍ,++ ºÍ½¹  Range: 0 to 100% 

5üÉĀõÿ¿½ +/ *+ ºÍ½¹  4%0.0Resolution:  

 ā¿vºýv Ĉýwù¿ ĂöÍwå5Ĉ{Æý ¢zĀÕ½ ć¾Ċñ  0 ĂêĊé¹ Relative humidity measurement interval: 5 min 

 Āĉ¹v½ 

Radio 

5ûĀĊÅđÿºù LoRaWAN   Modulation: LoRaWAN 

5ĈĉĀĉ¹v½ Äýwí¾å 313 À£¾ăwòù  Radio Frequency: 868 MHz 

¢Ċñ w£ ĂöÍwå5ćÿ ,  ¾¤ùĀöĊí  Distance to Gateway: 1 km 

 5ówþòĊÅ ¡½ºédbm ,3  Signal strength: 18 dbm 

 ć¾£wz 

Battery 

5Áw¤õÿ 1*. ¢õÿ   3.6VVoltage:  

 5¢Ċå¾ÙmAh -1++  Capacity: 2600mAh 

5ć¾£wz ¾úÝ - ówÅ Battery Life: 2 Years 

¹wÞzv 

Dimensions 

  5Ĉ«½w· ¹wÞzv..=03=33  ĈöĊù ¾¤ù 

External dimensions: 88×58×33 mm 

 5Ĉ¤Ùwæ³ ÃĒíIP65 

Protection class: IP65 
 

  

 
9- End-Nodes 

10- End-Devices 

1- Global Positioning System 

2- Data Loss 



̹͈                                                                                             ćv¾z iwĊÉv ¢ý¾¤þĉv ¾z Ĉþ¤{ù ºþúÉĀă ĂýwùwÅ Ĉzwĉ¿½v ÿ ĂÞÅĀ£  ) ) ) 

 

  

 ôîÉ- yÎý )z ¾òÆ³ ¹ĀýĈÅĊø {Æý ¢zĀÕ½ ÿ wù¹Ĉ   vĀă I  ¢Ċñ ßwz ½¹ ü¤ýj ÿ ćÿ 

Fig. 2. Wireless temperature and humidity sensor node, gateway and antenna installation in the orchard 

 
 

  óÿº«-( ¹vº·½ ìĉÁĀõĀĉÀĊå ûwù¿ ô³v¾ù äö¤¸ù ìĉÁĀõĀþå ÷¾í yĊÅ ¾z ÃwÅv óºù  ÈĊ~Ĉăwñj (Ranjbar Aghdam & Seddighi, 2015) 

Table 2. Physiological time of occurrence of different phenological stages of apple codling moth based on the forecasting 

model (Ranjbar Aghdam & Seddighi, 2015)   

 ¢åj ôÆý 
Pest generation 

ìĉÁĀõĀþå Ăö³¾ù 

Phenological stage 

¢ÝwÅ$ Ĉĉwù¾ñ ¿wĊý(Ă«½¹ #ÃĀĊÆöÅ 
Thermal requirement (Hour - Degree Celsius) 

ûw¤Æù¿ #óÿv$ ûv½¼ñ 

Overwintering (First) 

yÉ ¿vÿ¾~ ©ÿv ā¾~wă 

Moths flight peak 210Ñ3080 

ø¸£ ¢ĊÞú« ©ÿvwă 
Eggs population peak 230Ñ4570 

wăÿ½đ ¢ĊÞú« ©ÿv 

Larva population peak 390Ñ10290 

#÷ÿ¹$ Ĉýw¤Æzw£ 

Summer (Second) 

yÉ ¿vÿ¾~ ©ÿv ā¾~wă 

Moths flight peak 250Ñ19080 

ø¸£ ¢ĊÞú« ©ÿvwă 
Eggs population peak 380Ñ21560 

wăÿ½đ ¢ĊÞú« ©ÿv 

Larva population peak 
480Ñ25120 

 

 

 

 ôîÉ.( Ăö£ ¿v ĈîĉyÎý ĈýĀù¾å ćwă ßwz ½¹ āºÉ 

Fig. 3. One of the pheromone traps installed in the orchard 



ćºĊÊú«    ûv½wîúă ÿ                                          ā½ÿ¹ *ć¿½ÿwÊí ûĀĊÅvÀĊýwîù Ăĉ¾Êý,+    ā½wúÉ.*    ówÅ,/+/                                 ̹͉ 

 

 

̺-̹- ÈĊ~ yĊÅ ÷¾í ¢åj Ĉăwñj 

Ăz½ĀÚþù üĊĊÞ£ üLÅ ìĉÁĀõĀĉÀĊå ÷¾í ¢åj yĊLÅ ½¹   ā¹wæ¤LÅv ÿ ßwz

½¹ óºù ÈĊ~  I¢åj Ĉăwñj  ¹½ÿj¾zÌ·wLÉ  Ĉĉwù¹ ćwă  ĀúýÿºLÉ½¢ĊÞú«  

¢åj  IÞ£ĊĊü zĊåĀĊÄî  ¢åjā¿vºýv ÿ Ić¾Ċñ    )¢å¾ñ ½v¾é Ă«Ā£ ¹½Āù wù¹ 

̸-̺-̹- Ì·wÉ  Ĉĉwù¹ ćwă ĀúýÿºÉ½¢ĊÞú«  ¢åj 

Ì·wLLÉćwă Ĉĉwù¹ øĄù ĀúýÿºLLÉ½ ¢ĊÞú« ÷¾í ¢åj yĊLLÅ ½¹ 

ĂêÖþù ÈăÿÂ~ ćv¾«v    ôùwLÉüĊĉw~ Ăýw¤LÅj ćwù¹ ĀúýÿºLÉ½ $1*4    Ă«½¹

I#ÃĀĊLLLÆöLLLÅ ¿wĊý $ Ĉĉwù¾ñ  è{Õ  óÿº«-ÿ # Ăýw¤LLLÅj ćđwz ćwù¹ 

 LÉ½ºĀúýÿ ÷¾í ¢åj yĊLÅ  $.0  #ÃĀĊLÆöLÅ Ă«½¹    ćwă¹½ÿj¾z ÃwLÅv¾z

÷w¬ýv  ½¹ āºLLÉĈLLÅ½¾z  üĊLLÊĊ~ ćwă(Ranjbar Aghdam & Seddighi, 

2015; Ranjbar Aghdam et al., 2021)  Ă¤å¾ñ ¾Úý ½¹  ºÉ. 

̹-̺-̹- ÄîĊåĀĊz üĊĊÞ£   ¢åj 

üĊĊÞ£ ¿ ô³v¾ù ½ĀĄÙ ûwù¿ĉ¤LÆĈ  ½¹ ¢åjßwz  ¢LÅv ĈúĄù Ă¤îý    Ăí

 Lĉw ºLĉwLz  MĒ{é   ÃwLLLÅv¾z ¾Úý ¹½Āù ĂLêÖþù ½¹ÈăÿÂ~wLă   LzĂ¢LLLÅ¹  ÿ āºLùj

  ÿ ºLÉwz ¹Ā«Āùĉw  Ì¸LÊù ¿v Ä~  ûºLÉv¾«v ô´ù  ĂýĀúý Ăz ¢{LÆý ½v¹¾zć  

ò¤æăĈ   Ăö³¾ù ¾ă ½ĀĄÙ ©ÿv ûwù¿ w£÷vºév  ā¹wæ¤Åv wz ºÞz ówÅ ½¹ ÿ ¹ĀÉ  

¿v    ĂÖzv½,  x¾LÑ ÿû¹¾í  wă¿ÿ½ ¹vºÞ£ ½¹ ûjć  zĂ¢LÅ¹ ¢åj ½ĀĄÙ āºùjI  

ýĊ¿w  wù¾ñĈĉ    Ă{LLÅw´ù¹ĀLLÉÞ£ )ĊĊü é¹Ċè ½w£ĉ¶  zĊåĀĊÄî    ā¾LLÊ³ ½ĀĄÙ

  ôùwíÈĊ~ óºù ½¹ ā¹wæ¤Åv ćv¾z¹Āz ć½ÿ¾Ñ Ĉăwñj  ) 

ćv¾z  üĉvĂLí  ½wL£ĉ¶  é¹Ċè  zĊåĀĊÄî  ¹ĀLLLÉ üĊĊÞ£   õÿv ¢L{§ ¿v Ċü  

w~ ćwă½wîLLLÉĉ½vº  Ăö£ ½¹ù¾å ćwăýĀĈ  ½w£ ¿vĉ¶ ôñ Ûÿ¾LLLÉă¹Ĉ   ûw¤·½¹

 LLÅĊy    )ºLLÉ ā¹wæ¤LLÅvI½ĀÚþù üĉv ćv¾z  ĂLLÅ  w¤õ¹ Ăö£ ¹ºÝ-4    ÿ ßwz ½¹ ½¹

ù Ûwæ£½vĊýwĈ  ~ĀýwíĈ   LÅ ûw¤·½¹Ċy $0*,    w£-  ù¿ ²ÖLÅ ¿v ¾¤ùĊü  yLÎý #

ºÉ    ôîÉ$.#  ) 

  ĂLöLLLÍwLå  Ĉ{ĉ¾ê£ĂLö£ýĀù¾å ćwLăĈ   ¿v Lĉì¹ĉ¾ò  ,++   )¹Āz ¾¤ù  ¿v Ä~

Ăö£ yLÎý wă¹¿wzĉº  Ăz  ¡½ĀLÍ  Ăýv¿ÿ½v)ºLÉ ¢{§ ½wîLÉ ÿ ÷w¬ý    ½wîLÉ ¿v Ä~

õÿvĊü  Ăývÿ¾~ÿ wă w~ ¡½ĀLLÍ ½¹ĉ½vºć    I¿ÿ½ ºþ¯ ¡ºù Ăz ûj  ºĉ¹¿wzĂö£  wă

Ăzò¤æă ½ĀÕĈ  ºÉ ÷w¬ýv  ) 

̺-̺-̹-  wù¹ Ĉ¤ÝwÅ ¢{§ 

wù¹ć    ¾òÆ³ ¹Āý ¿v ā¹wæ¤Åv wz ßwzzĈÅĊø  {Æý ¢zĀÕ½ ÿ wù¹Ĉ   vĀăć  

ÿĉ½ĀLLÆþLLÅv¾  Ăí   ½¹  Àí¾ùßwz  ĂĉwLLÅ ½¹  Ăz ÿ  ½ĀÕ¾ê£Ĉ{ĉ ù Ûwæ£½v ½¹Ċ ýwĈ  

  ûw¤·½¹ ©w£ā¿vºýv IºLÉ yLÎý  ć¾Ċñ  )ºLÉûwúăÈĊ~ Ăí ĂýĀñĂ¤æñ ¾£  IºLÉ

~ óºùĊÈăwñjĈ   LÅ ÷¾í ¢åjĊy  v ½¹ ā¹wæ¤LÅv ¹½Āùĉü  ~ÈăÿÂ    ÃwLÅv¾z

¢ÝwLÅ( LÆöLÅ Ă«½¹ĊÃĀ  ¹ĀzIüĉv¾zwþz )  ā¿vºývñĊ¾ć    ¾òLÆ³ ÔLÅĀ£ wù¹

Ăz¤ÝwLÅ ¡½ĀLÍĈ  Úþ£Ċø   ºLÉĂzĂýĀñćvĂí  wăwù¹ć  ā¿vºývñĊ¾ćāºLÉ    ½¹

Ăz ĂýwùwLLÅ ¹½Ā{LLÉv¹ā¹v¹ )¹Āz āºăwLLÊù ôzwé Ô·¾z ¡½ĀLLÍwăć   wù¹ć  

 
1- Delta Trap 

ā¿vºývñĊ¾ćāºLLÉ  ½w£ ¿vĉ¶ z ¹vº·½ĊåĀĊÄî  ù ¢LLÉv¹¾z ûwù¿ w£ĊāĀwă    ½¹

wù¾Ąùā    )ºLÉ ĈLÅ½¾zøăþ¯Ċü   LÅ½¾zĈ  ¿ ô³v¾ù ½ĀĄÙĉ¤LÆĈ Õ ā¾LÊ³Ĉ  

ºÉ ÷w¬ýv ówÅ ÿ¹) 

͈-̺-̹- ¿½vĉzwĈ v½wíĈĉ   óºùćv¾z ~ Ċ ÈzĊþĈ  øÅ ûwù¿Éw~ Ĉ 

-(.(/(,( ~ĊÈzĊþĈ  ÁĀõĀþå øĄù ćwă¹vº·½ĉ ì 

Þ£ĊĊü é¹Ċè  yLÉ ¿vÿ¾~ ©ÿv ½ĀĄÙ ûwù¿ā¾~ø¸£ ©ÿv Iwă  ©ÿv ÿ ć½v¼ñ

Þú«Ċ¢    ćÿ½đ  ¢åj LÅ ÷¾íĊy    ôLÆý ¾ă ½¹  ¿vøĄù¾£ĉü  ¿ ô³v¾ùĉ¤LÆĈ  

ý ¹½Āù LĊ¿w  ½ĀÚþù üĉv ćv¾z ĂLí ¹Āz  ~ óºLù ¿vĊÈăwLñjĈ  ¢LÝwLLLÅ(  ĂL«½¹
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Fig. 4. Some parts of the smart system dashboard 
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Ċ~ óºù ÿÈ¢ÝwÅ Ĉăwñj(üĊĊÞ£ ÃĀĊÆöÅ Ă«½¹)¹Āz ûj ½¹ āºÉ 

Ăzªĉw¤ý IĈöí ½ĀÕ vĉü  §w£ ËĀLLÎ· ½¹ ÈăÿÂ~Ċ¾  ~ óºùĊÈ ăwñjĈ  

þ¤{ùĈ ù Ă{LÅw´ù ¾zĊûvÀ  v¾z ¾§Āù ćwù¾ñć  ÕĈ  ¿ äö¤¸ù ô³v¾ùĉ¤LÆĈ  

Å ÷¾í ¢åjĊy    ¿v ā¹wæ¤Åv wz¾òÆ³  ā¿vºývñĊ¾ć    Èăwí ½¹ wù¹¢zĀýćwă  

øLLLÅ LLLÉwL~Ĉ  wL¤ý wLzĉª  ÈăÿÂ~wLăć  ~Ċ LLLÊĊü  (Ranjbar Aghdam & 

Seddighi, 2015)  øăývĀ·Ĉ    )¢Év¹ 

  ºþúLÉĀă ĂýwùwLÅ ½¹Ĉ³v¾ÕāºLÉ  ā¿vºýv IiwĊLÉv ¢ý¾¤þĉv Ăĉw~¾z  ÿ ć¾Ċñ

Ĉz ¾òLÆ³ ÔLÅĀ£ wù¹ Ô·¾z ¢{§yLÎý øĊLÅĈù ÷w¬ýv ßwz ½¹ āºLÉ  ÿ ºLÉ

Ăz ÷ĒÝv Ăz ½¹wé ĂýwùwLÅ  yLÅwþù ûwù¿ ËĀLÎ·½¹ ÷¿đ ćwă½vºLÊă ÜéĀù

øLLÅ  ĈLLÉw~w~¾zĉĂ  ~ óºùĊÈăwñjĈ  ¾LLÊ£ĉ²āºLLÉ    Ï¾å wz Iüĉv¾zwþz )¹Āz

üĉvĂþĉÀă ÷wú£ ĂíøLLÅ ¢zĀý ¾ă wz Ô{£¾ù ćwă  ¢åj ó¾¤þí ćv¾z ĈLLÉw~

ĂþĉÀă ôùwLÉ ßwz ½¹ yĊLÅ ÷¾íøLÅ ¾ñ½wí Ixj IøLÅ ćwă  I¢·ĀLÅ IÇw~

øLÅ ¡vÀĊĄ¬£Ăz ā¾Ċá ÿ ëĒĄ¤LÅv IĈLÉw~  ¡½w{Ý Ăz ºLÉwz ¢zw§ Ĉ{LÆý ½ĀÕ

ĂþĉÀă ¡wĊtÀ« ü¤å¾ñ¾Úý ½¹ ûÿºz ¾òĉ¹  ºþúÉĀă ĂýwùwLÅ ćwă½vºLÊă Ićv

Ĉ³v¾ÕÈĊ~ óºù Ăĉw~¾z āºLÉ¢ÝwLÅ Ĉăwñj(Ĉù ÃĀĊLÆöLÅ Ă«½¹  Ăz ºývĀ£

  Ĉ{ĉ¾ê£ ÈăwLí0+  ĂLþĉÀă ôLí ½¹ ćºLLLÍ½¹  wLz Ô{£¾ù ¡wLĊöúÝ ćwLă

øÅĂå¾Í üĉv )¹ĀÉ ¾¬þù ßwz ½¹ yĊÅ ÷¾í ¢åj ó¾¤þí ćv¾z ĈÉw~  ĈĉĀ«

ĂLþĉÀă Èăwí ÿ ć½ÿj¹ĀLLLÅ ¹Ā{Ąz ½¹ ĈĄ«Ā£ ôzwé ¾Ċ§w£ øĊê¤LLLÆù  ćwă

)¹½v¹ ºĊõĀ£    Ĉå¾Õ ¿vv½wíĈĉ    ĂýwùwLLÅ LLÅ ÷¾í ¢åj ó¾¤þí ½¹Ċy  ßwz ½¹  

¹Āz ĈõwÝI  Ăz  ć½ĀÕ  ĂíøLÅ ¡wÞå¹ ¹vºÞ£ Èăwí ¹Ā«ÿ wz  ÃwLÅv¾z ÿ ĈLÉw~

ÈĊ~ Ăí Ĉzwĉ¿½v ªĉw¤ý  ¿v ĈLÉwý ¡½wLÆ· ½¹ ćºĉºLÉ Èăwí IºLÉ Ătv½v ¾£

Ĉù ĂLí ºLLLÉ āºLăwLLLÊù ¢Låj  ĈĉwLĄý Ç¿½v ÿ ¢LĊæĊí ÈĉvÀåv ¦LÝwLz ºLývĀ£

āĀĊù Ăz yĊLÅj Èăwí )¹ĀLÉ óĀLÎ´ù  ¢LÉv¹¾z ºLÍ½¹ ÈĉvÀåv ĈþÞù Ăz wă

āĀĊù  ćwLĉvÀù ¿v )¢LLLÅv ½vºLáwLz ºLùj½¹ ÈĉvÀåv ĂL¬Ċ¤ý ½¹ ÿ øõwLLLÅ ćwLă

Ăz ¢{¨ù ªĉw¤ý ¾òĉ¹ ÿ øĊê¤LÆù¾Ċá  ºþúLÉĀă ĂýwùwLÅ ćwă½vºLÊă ć¾Ċñ½wí

Ĉ³v¾ÕĈù āºLLÉ¢LLÆĉ¿ ÿ Ĉ¤LLÉvºĄz ìLLÆĉ½ Èăwí Ăz ûvĀ£  IĈÖĊ´ù

z ā¹ÿÀåv Ç¿½v ¹w¬ĉv ÿ ć¿½ÿwLÊí ć½vºĉw~ ÈĉvÀåv  ć¿½ÿwLÊí ĂÞùw« ćv¾

Ăå¾LÍ ¾ñv )¹¾í ā½wLÉvĂþĉÀă ĈĉĀ«øLÅ ćv¾z ĂýđwLÅ ćv  ßwz ½w¤îă ¾ă ĈLÉw~

  ¢zĀý ¾ă ½¹ ā¹wæ¤Åv ¹½Āù øÅ ĂþĉÀă ÔÅĀ¤ù ü¤å¾ñ¾Úý ½¹ wz wĄþ£ yĊÅ

üĉv Ï¾å wz$ ½w¤îă ìĉ ćv¾zā¾LÊ³ ¿v ĂíĈùw¤LÅv Èí  ºĉv¾~0*+   ½vÀă ½¹

  #¹ĀLÉ ā¹wæ¤LÅv/ øLÅ ¢zĀý ÿ¹ Èăwí wz IºLÉwz ówĉ½ ûĀĊöĊù  ½¹ ĈLÉw~

  IówLLÅ3  Ăå¾LLÍ ówĉ½ ûĀĊöĊùĂþĉÀă ½¹ ĈĉĀ«   ¹½Āù ½w¤îă ¾ă ćv¾z øLLÅ

  ¹ÿº³$ ½ĀLÊí ½¹ yĊLÅ ¹wĉ¿ ¢LÊí ¾ĉ¿ ²ÖLÅ Ăz Ă«Ā£ wz )¢LÅv ½wÚ¤ýv

-0+  Ĉ£½ĀLLÍ ½¹ I#½w¤îă ½vÀă  ½¹ wĄþ£ ĂýwùwLLÅ üĉv Ăí,+   ¡wáwz ºLLÍ½¹

ā¹wĊ~ yĊLÅĂå¾LÍ I¹ĀLÉ ā¹wæ¤LÅv ÿ ć¿wLÅĂþĉÀă ĈĉĀ«¿v ĂýđwLÅ ćv    ¾Úý

  ¾z àõwz ā¹wæ¤LLLÅv ¹½Āù øLLLÅ-++  øă )¹Āz ºăvĀ· ówĉ½ ¹½wĊöĊù  wz üĊþ¯

¡w{§v Ĉĉv½wí Ăz Ă«Ā£ÈĊ~ ºþúLÉĀă ĂýwùwLÅ āºLÉ  yĊLÅ ÷¾í ¢åj Ĉăwñj

āĀĊù ºÍ½¹ Èăwí ÿ ûj ¿v ĈÉwý ¡½wÆ· Èăwí ½¹÷¾í ćwă  ¾ñv Iā¹½Ā·

  ½¹ wĄþ£ ĂýwùwLLÅ,+ Ăz yĊLLÅ ¡wáwz ºLLÍ½¹  Ï¾å wz ÿ ¹ĀLLÉ Ă¤å¾ñ ½wí

üĉv  øõwLÅ yĊLÅ ĀöĊí ¾ă ¢úĊé Ăí,0++++  ĂÚåw´ù ¢úĊé$ ówĉ½  Ăýv½wí

  ½ĀLÊí yĊLÅ ¡wáwz ¹¾îöúÝ ÔLÅĀ¤ù ÿ #½vºáwz ¿v Çÿ¾å ćv¾z-.    ½¹ ü£

  ¹ÿº³ ¡½wLÆ· Èăwí Ĉõwĉ½ Ç¿½v JºLÉwz ½w¤îă/*1+    ówĉ½ ¹½wĊöĊù ½vÀă

Ĉù ¹½ÿj¾z ówÅ ½¹Ĉù ûwÊý ªĉw¤ý üĉv )¹ĀÉā¹wĊ~ Ăí ºă¹  ¹¾z½wí ÿ ć¿wÅ

Ĉù ĂýwùwLÅ üĉvĂå¾LÍ ôĊLÆýw¤~ Ă¯ ºývĀ£  ¢ÞþLÍ ½¹ ĈúĊÚÝ ĂýđwLÅ ĈĉĀ«

)ºÉwz Ă¤Év¹ ½ĀÊí yĊÅ 

 

 

 

 

 

 

 

 

 



̹̿                                                                                             ćv¾z iwĊÉv ¢ý¾¤þĉv ¾z Ĉþ¤{ù ºþúÉĀă ĂýwùwÅ Ĉzwĉ¿½v ÿ ĂÞÅĀ£  ) ) ) 

 

 óÿº«.( yĊÅ ûw¤·½¹ ½¹ ¹Ā«Āù ¢åj ćwăÿ½đ ¹vºÞ£ ÃwÅv¾z Ĉzwĉ¿½v ªĉw¤ý 
Table 3. Evaluation results based on the number of pest larvae present in apple trees 

Ĉzwĉ¿½v ûwù¿ 

Evaluation time 
¢·½¹ ¾ă ćv¿v Ăz yĊÅ ûw¤·½¹ ½¹ ¢åj ćwăÿ½đ ¹vºÞ£ üĊòýwĊù 
Average number of pest larvae in apple trees per tree 

  ºăwÉ 
Control 

øÅ ĈÉw~ ĂýwùwÅ ćwă½vºÊă ÃwÅv¾z āºÉ 
Sprayed based on the system alarms 

óÿv ówÅ 

First year 
15 0 

 ÷ÿ¹ ówÅ 
Second year 

17 0 

 

 

 óÿº«/( āĀĊù ºÍ½¹ ÃwÅv¾z Ĉzwĉ¿½v ªĉw¤ý¢åj ćwăĂ¤¸ĉ½ ā¹¿ ¢Év¹¾z ûwù¿ ½¹ yĊÅ ûw¤·½¹ ¾ĉ¿ āºÉ 
Table 4. Evaluation results based on the percentage of infested fruits dropped under apple trees at harvest time 

Ĉzwĉ¿½v ûwù¿ 

Evaluation time 
 āĀĊù ºÍ½¹ üĊòýwĊù¢åj ćwăĂ¤¸ĉ½ ā¹¿ ¢Év¹¾z ûwù¿ ½¹ yĊÅ ûw¤·½¹ ¾ĉ¿ āºÉ 

Average percentage of infested fruits dropped under apple trees at harvest time 

  ºăwÉ 
Control 

øÅ ĈÉw~  ĂýwùwÅ ćwă½vºÊă ÃwÅv¾z āºÉ 
Sprayed based on the system alarms 

óÿv ówÅ 

First year 
10 2.1 

 ÷ÿ¹ ówÅ 
Second year 

17 1 

-͈ Ă¬Ċ¤ý  ć¾Ċñ 

v ½¹ĉü  ÈăÿÂ~  ĂLz  ½ĀÚþù~ĊÈăwLñjĈ   LLLÅ ÷¾í ¢Låj LĊy    IßwLz ½¹

ĂýwùwLÅvć  w~¾z ºþúLÉĀăĉĂ  vĉ¢ý¾¤þ  ÉvĊ iw  Ĉz ¾òÆ³ Ăî{É ÿ  øĊÅ³v¾Õ  IĈ

~Ċā¹w¿wLÅć  ÿ   LÊ¸z¾§vĈ    ûjĈLÅ½¾z  ³v¾Õ ĂýwùwLÅ )ºLÉĈāºLÉ    ¢LÅv ½¹wé

wă½vºLÊăć    ÿ ÷¿đĂzv¾z ÜéĀùć    ¢åj ó¾¤þí  yĊLÅ ÷¾í õwÝ ¢´LÍ wz v½  Ĉ

ĂzĂĊLÍĀ£ āv¾úăć¹¾z½wí ćwă    ûj ¿ÿ¹ ÿ ć¹wĄþLÊĊ~ øLÅ ÛĀý ËĀLÎ· ½¹

  ½vºáwz Ăzºþí ÷ĒÝv  üĉv ûÿºzā¹v¹ Ăíºăºz ¢Å¹ ¿v ćv)   

  ÃwLÅv¾zw¤ýĉª  ¿½vĉzwĈwă  I  ĂýwùwLÅ  ºþúLÉĀă³v¾ÕĈāºLÉ  w~¾zĉĂ  óºù  

~ĊÈăwñjĈ  üĊĊÞ£āºLÉ  ÷¾ý ½¹ù ûj ½vÀåvĈºývĀ£    ¿v LÉwý ¡½wLÆ·Ĉ    ¢åj ¿v

 Ăí ºþí ć¾ĊñĀö« yĊLÅ ÷¾ívÀåvĉÈ  í ¹Ā{Ąz ÿ ¹¾îöúÝĊæĊ¢   óĀLÎ´ù

  )¢Év¹ ºăvĀ· Ĉ~ ½¹ v½ 

Ĉ³v¾Õ ºþúLÉĀă ĂýwùwLÅ  ¡wÞå¹ Èăwí wz iwĊLÉv ¢ý¾¤þĉv Ăĉw~¾z āºLÉ

øLÅ  ĈLÉw~  ½wĄ¯ ¿v¢zĀý ÿ¹ Ăz ¢zĀý  v¾zć   LÅ ÷¾í ¢åj ó¾¤þíĊy    y{LÅ

  Èăwí0+    ćºLÍ½¹ĂþĉÀă ôíøLÅ wz Ô{£¾ù ¡wĊöúÝ ćwă  ßwz ½¹ ĈLÉw~

ĈùĈù ûwLLÊý v½ ĂýwùwLLÅ ¹¾z½wí ¢{¨ù ĈLLÊ¸z¾§v Ăí ¹ĀLLÉ  )ºă¹  ¡v¾§v ¿v

á ¢{¨ùĊê¤LÆù¾Ċø  Ăzñ½wíĊ¾ć  ³v¾Õ ºþúLÉĀă ĂýwùwLÅĈāºLÉ  Ĉù  Ăz ûvĀ£

  ÈăwLí½ĉìLLLÆ  ñ¹ĀõjĈ  øLLLÅ ûv¾ñ½wLíwL~Ç  øăÈăwLí üĊþ¯    ½vºLêù

éwzĈāºýwù  óĀLÎ´ù ½¹ ÷ĀúLÅ  ¹¾í ā½wLÉv  )Ĉ³v¾Õ ĂýwùwLÅøă āºLÉ  ûĀþív

ćv¾z  ºùĉ¾ĉ¢  Èõw¯wăć   LÅwLÅvć¾òĉ¹ Ĉ   LÅ ßwz ½¹Ċy    ĂÞLÅĀ£ ów³ ½¹  ÿ

ôĊúî£  ¢LLÅvßwz ¢ĉ¾ĉºù ćv¾z ĂýwùwLLÅ üĉv ¹¾z½wí )Ĉù yĊLLÅ ćwă  ºývĀ£

  ÿ ĈýwLLÆýv ćÿ¾Ċý Ăz ¿wĊý Èăwí ÿ ¡wáwz ć¿wLLÅºþúLLÉĀă ½¹ ć¾§Āù ÷wñ

¡½wLÚýwLăć  ù LĊývºøă Ĉ IüĊþ¯Àă ÈăwLíĉĂLþwLăć £õĀ LĊºI vÀåvĉÈ SúíĈ    ÿ

íĊæĈ óĀLLLÎ´ù  ºLLLÉwz ć½ÿj¹ĀLLLÅ ÿ)  øă ÈăÿÂ~ üĉv Ăùv¹v ½¹  IüĊþ¯

Ăö£ ¹w¬ĉv wz ÄîĊåĀĊz üĊĊÞ£ ºþĉv¾å ć¿wLÅºþúLÉĀă  ôzwé ºþúLÉĀă ćwă

Ĉz ¾òÆ³ Ăî{É Ăz ówÎ£v)¢Åv Ă¤å¾ñ ½v¾é Ă«Ā£ ¹½Āù ĂýwùwÅ øĊÅ 

Ãw Å ć½vÀñ 

  ¿v¢í¾LÉ  j ©Āùĉāºþ    üåv¾å¢zwz  ½wîúăć  øăv¾å ÿ  û¹¾íĄ¬£Ċ¡vÀ    ÿ

¿ĉ¢·wLÅ¾wăć  ÷¿đ  v¾zć  v¾«vć  vĉü  ýv¹½ºé ÈăÿÂ~Ĉ  ùĈ¹ĀÉøă )þ¯Ċü  

½wLîúă ¿vć ăv¾úă ÿĈwLăć ºLùĉ¾  ßwLz    #Āõ¹wLLLÉ ÃºLþĄù ćwLéj$ yLĊLLLÅ

½vÀòÅw Åć  ùĈ¹ĀÉ)   
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