


 )رسانه غیربرخط( دوفصلناهه فناوری در کشاورزی

 2شواره ، سال دوم، 7931بهار 

 

 

 اهتیبص ٍ هذیشهؼئَل: هحوذثبلش له كبحت

 

 

 

 هیأت تحریره

 لذست-اسؿذ هٌْذػی ثشق هلطفی اػذی: وبسؿٌبع

 هٌْذػی هىبًیه ثیَػیؼتن هحوذثبلش له: دوتشی

 اهیشػشفبى ّبؿوی: دوتشی هٌْذػی هىبًیضاػیَى وـبٍسصی

 

 

 

 فهرست هطالب

 

 1 .............................................................................................................. ػشهمبلِ

 هٌبثغ تیشیهذ خْت دس وـَس یوـبٍسص یّب يیصه یوبسثش شییتغ یشیگ نیتلو یبیپَ هذل یطشاح

 3 .............................................................................................. (سػبلِ ذُیچى) ذیتَل

 4 .................................................................................................... گلخبًِ یهٌْذػ

Improvement in crop yield per liter using Measured Irrigation ........................................ 8 

Making precision agriculture available for all farmers (eFarmer) .................................. 14 

 

 

 

 

 نشانی:

 16فٌبٍسی اػتبى ّوذاى، طجمِ اٍل، ٍاحذ ػیٌب، ػبختوبى پبسن ػلن ٍ  ّوذاى، خیبثبى ثَػلی

 پست الکترونیک:

info@agrimechanization.com 
agro.technology@hotmail.com 

mailto:info@agrimechanization.com


Agrotechnology, Vol.2, No. 2, June 2018 

 

 

1 

 سرهقاله
، افضایؾ دهبی صهیي، تغییشات اللینّب،  وبّؾ ثبسًذگیاص یه ػَ ٍ  افضایؾ ػشیغ خوؼیت

هخبطشات ٍ ثؼیبسی اص  وبّؾ ووی ٍ ویفی هٌبثغ تَلیذسیضگشدّب، پیذایؾ ّبی پی دس پی،  خـىؼبلی

هَلؼیت  . الجتِ،، اهٌیت غزایی سا دس ایي وشُ خبوی ثِ خطش اًذاختِ اػتاص ػَیی دیگش صهیي

 . وٌذاثش ایي هخبطشات سا دس وـَس تـذیذ هیایشاى خغشافیبیی 

ّبی  )ثیي ػبلػبلِ  45بصُ یه ثطی دس ّبی صیشصهیٌی وـَس  ػوك آة ،ثب هذیشیت ًبدسػت هٌبثغ آة

ٍ ثب هذیشیت ًبدسػت صًدیشُ ثزس تب  هتش پبییي تش سفت ػبًتی 44ػبلیبًِ ثطَس هتَػط  (88تب  43

هیي اهٌیت غزایی هوىي ثخـی اص ثشٍص ثحشاى دس تأ، ثش ؿذت ثحشاى اهٌیت غزایی افضٍدُ ؿذ. هلشف

تش اػت، هذیشیت ًبدسػت هٌبثغ  هلوَعگش وِ الجتِ اثش آى اػت ًبؿی اص تغییشات صهیي ثبؿذ. ثخؾ دی

ثبؿذ. اًؼبى چِ دس خبیگبُ ًظبم حبوویتی، چِ دس همبم تَلیذوٌٌذُ ٍ چِ دس ًمؾ  تَػط اًؼبى هی

ّبی هٌبػت ثشای تَلیذ ٍ  ػضایی دس اتخبر تذاثیش دسػت، سٍؽ تَاًذ ًمؾ ثِ هلشف وٌٌذُ هی

 خَیی دس هلشف داؿتِ ثبؿذ. كشفِ

ثِ وـبٍسصی اختلبف یبفتِ اػت.  ایشاى% اص آة ثشداؿت ؿذُ دس 04طجك آهبسّبی خْبًی، ثیؾ اص 

ثِ ػجبست دیگش، وـبٍسصی وِ ثبیذ ضبهي اهٌیت غزایی دس وـَس ثبؿذ، خَد هؼضل اكلی هلشف 

ثشداسی اص هٌبثغ اًشطی اسصاى، داًؾ فٌی پبییي، سػبیت  ّبی غیشهدبص، ثْشُ آة ؿذُ اػت. حفش چبُ

ٍسی آة ٍ  دس ساػتبی افضایؾ ثْشُثب ضوبًت اخشایی ىشدى الگَّبی وـت، ًجَد ثشًبهِ هٌؼدن ٍ ً

آفشیٌی وـبٍسصی دس دسآهذصایی  ثؼیبسی اص هؼضلات اخشایی دس ایي ثخؾ، هٌدش ثِ وبّؾ ًمؾ

ّبی اخیش، ػْوی اص دسآهذّبی وـَس كشف تَلیذات وـبٍسصی ثب  وـَس ؿذُ اػت. حتی دس ػبل

 ؿَد. بییي هیٍسی پ ثْشُ

خولِ یمیٌبً هلاحظبتی داسد وِ اص آى ًظبم حبوویتی ثَدُ ٍ  اختیبسدس تلوین دس ػطح ولاى اتخبر 

 ّب اؿبسُ وشد. حفظ خَاهغ سٍػتبیی ٍ پیـگیشی اص تجؼبت ًبخَؿبیٌذ هْبخشت صایی، تَاى ثِ اؿتغبل هی

ثِ ًحَ هَخَد ًیض  اص هٌبثغتَاى هیّبی وبسثشدی ٍ تشٍیح فٌبسیثب آهَصؽ  ایي دس حبلی اػت وِ

بی دس خَس ثشای ًدبت ّ دس طَل یه ػذُ اخیش اًَاع فٌبٍسیوِ  . ثطَسیاسی ًوَدشدثثْشُ احؼي

ّبی ثؼتِ گشفتِ تب  ّبی صساػی ٍ وـت دس هحیط وـبٍسصی اسائِ ؿذُ اػت. اص ٍسٍد تشاوتَس ثِ صهیي

 ّب ٍ ... دوبسػبصی گلخبًِثشٍص هفبّیوی ّوچَى وـبٍسصی حفبظتی، وـبٍسصی دلیك، خَ

ش ؿیَُ خذیذی تشٍیح ّثبؿذ، ایي ًىتِ اػت وِ  وبسگیشی فٌبٍسی ّویـِ هَسد تَخِ هی آًچِ دس ثِ

ًیبصّب ٍ دسخَس تـخیق دسػت  ؛ّبی ثَهی سٍؽفشٌّگ، هٌؾ ٍ  هؼتلضم ؿٌبخت ػویك ٍ احتشام ثِ

سٍد وِ ثب  ثشایي، اًتظبس هی. ثٌبثبؿذٍ فشٌّگی فٌبٍسی خذیذ هی ، صیؼت هحیطی، التلبدیثَدى فٌی
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 اهٌیت غزایی وـَسدسخَس، ّبی  فٌبٍسی تَػؼِهذثشاًِ ٍ  الگَگیشیگیشی اص داًؾ ثَهی، ثْشُ

 تضویي ؿَد.

 

 
 

فٌبٍسی دس "دٍفللٌبهِ دٍهیي ؿوبسُ اص خذاًٍذ سا ؿبوشین وِ فشكتی فشاّن آهذ تب ؿبّذ اًتـبس 

فٌبٍسی دس  ّبی هختلف دس صهیٌِ ّبی وًٌَی وـَس ًیض ثِ دغذغِثبؿین. دس ایي ؿوبسُ  "وـبٍسصی

 ای سػبًِ ّبی چٌذ سٍؽ هطبلت تشٍیدی فبسػی ٍ غیشفبسػی ٍ گیشی اص ثب ثْشُپشداصین ٍ  هی وـبٍسصی

ایـبى ، اهٌیت غزاییاًذسوبساى  ّبیی دسخَد ثِ دػت دس كذد ّؼتین تب ثب هؼشفی هفبّیوی ًَیي ٍ ایذُ

 آٍسد.  سا فشاّن هیًگشی  آیٌذُّب یبسی سػبًین وِ ایي هْن هَخجبت  سا دس ساػتبی یبفتي ثْتشیي سٍؽ

گشاى،  اى، كٌؼتصگیشاى، وـبٍس زایی دس ایي سػبًِ تلویناًذسوبساى اهٌیت غ هٌظَس اص دػت

ّبی خذهبتی ٍ آحبدی ّؼتٌذ وِ ثِ ًحَی ثب ایي هؼئلِ دسگیش  پظٍّـگشاى، داًـگبّیبى، ؿشوت

 ّؼتٌذ.

ای(، پیـٌْبدّب ٍ  آیذ تب ثب اسػبل هطبلت )ًَؿتبسی یب چٌذسػبًِ ؿوب دػَت ثؼول هیدس پبیبى اص 

 غٌبی ثیـتش ایي سػبًِ یبسی سػبًیذ.هب سا دس اًتمبدات خَد 

 

 محمذباقر لک

  

Click Here 

http://agrimechanization.com/index.php/fa/media1/365-choosing-agrotechnology
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های کشاورزی کشور در جهت گیری تغییر کاربری زهینطراحی هذل پویای تصوین

 )چکیذه رساله(هذیریت هنابع تولیذ 

 

 امیرعرفان هاشمی

 سامانه پردیس شرکت زیستهذیشػبهل 

 ضاػیَى وـبٍسصی، داًـگبُ آصاد اػلاهی ٍاحذ ػلَم ٍ تحمیمبت تْشاىدوتشی هٌْذػی هىبًی

hashemi.ae@gmail.com 
 
 

ّبی وـت هحلَلات دس وـَس ایشاى،  تغییش ٍ تحَل دس هٌبثغ تَلیذ وـبٍسصی اص خولِ صهیي

ًوبیبى ثیٌی كحیح اص آیٌذُ  ضشٍست ثشسػی ٍ آگبّی اص سًٍذ تغییشات سا ثشای سػیذى ثِ پیؾ

تَاى ثب اتخبر تلویوبت هٌبػت  د. ثب ؿٌبخت كحیح اص ٍضؼیت هَخَد ٍ ًگبُ ثِ آیٌذُ هیػبص هی

صایی دس ًَاحی  ذى ثِ تَػؼِ پبیذاس گبم ثشداؿت. اهٌیت غزایی، ایدبد دسآهذ ٍ اؿتغبلثشای سػی

صیؼت اص اّن اّذاف تَػؼِ  سٍػتبیی ثِ هٌظَس اص ثیي ثشدى فمش ٍ حفظ هٌبثغ طجیؼی ٍ حفبظت هحیط

صهیي وـبٍسصی اػت وِ  ،ثبؿٌذ. یىی اص هٌبثغ طجیؼی هْن دس تَلیذات وـبٍسصی پبیذاس وـبٍسصی هی

ّوَاسُ ثبیذ هذًظش لشاسگشفتِ ٍ تلوین  ٍدّذ  وـَس سا ثِ خَد اختلبف هی ْوی اص هؼبحت ّشػ

سیضی ّش وـَس ًگشؽ ثِ آیٌذُ ٍ تَلیذ  ّبیجشًبهِ گیشاى ٍ تلوین ػبصاى ثِ آى تَخِ ًوبیٌذ. دس افك

تغییشات  1444سیضی تب ػبل  ًبپزیش اػت. دس وـَس ایشاى ثب تَخِ ثِ افك ثشًبهِ پبیذاس اهشی اختٌبة

ّب تب ػبل هَسد ًظش ثب  ّبی وـبٍسصی، هٌبطك ؿْشی ٍ ثیبثبى ّب، هشاتغ، صهیي خٌگل ؿبهل-ّب اًَاع صهیي

  TOPSIS سیضی پَیب تحلیل ٍ تجییي گشدیذ. دس ایي سػبلِ، اثتذا ثب اػتفبدُ اص سٍؽ اػتفبدُ اص ثشًبهِ

ػبصی ٍ تحلیل ػشی  ایٌذ هذلهیضاى اّویت ّش یه اص اًَاع )وبسثشی( صهیي، ػٌدؾ ٍ ػپغ دس فش

ثیٌی ػطح صیش وـت اًتظبسی هحلَلات وـبٍسصی دس  ؿٌبػی ػیؼتن ثِ هٌظَس پیؾ صهبًی، اص پَیبیی

ثیٌی وویت ٍ ویفیت فٌّبٍسی هَسد ًیبص، اص خولِ  افك هَسد ًظش اػتفبدُ ؿذ تب ثتَاى دس فشآیٌذّبی پیؾ

ّبی  داسی ًوَد. ًتبیح، ػْن احتوبلی صهیيثش تَاى وــی تشاوتَسی، دس افك هَسد ًظش اص آى ثْشُ

ّبی وـبٍسصی دس  دّذ. صهیي ّب سا اص هؼبحت ایشاى دس افك هَسد ًظش ًـبى هی وـبٍسصی ٍ ػبیش صهیي

 ّب دس ثخؾ اّویت ػٌدی، دس اٍلَیت اكلی لشاس گشفت. ثیي اًَاع هختلف صهیي

 

  

http://pardis.agrimechanization.com/
mailto:Hashemi.ae@gmail.com
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 گلخانهههنذسی 

 

 محمذباقر لک 

  وبسایت تخصصی مکانیساسیون کشاورزیهذیش 

 سامانه پردیس شرکت زیست سئیغ ّیأت هذیشُ 

 دوتشی هٌْذػی هىبًیه ثیَػیؼتن، داًـگبُ تشثیت هذسع

 هحلَل، داًـگبُ ٍاخٌیٌگي، ّلٌذهحمك هیْوبى، گشٍُ ثبغجبًی ٍ فیضیَلَطی 

mbagherlak@agrimechanization.com 
 

ؿذ.  ثب افضایؾ خوؼیت، وبّؾ هٌبثغ ٍ تغییشات اللیوی، اهٌیت غزایی دس لشى ثیؼتن ؿذیذاً تْذیذ هی

ًیبصهٌذ وٌتشل وبهل توبهی تَلیذ هحلَلات وـبٍسصی وبفی، اسصاى ٍ ثب ویفیت دس توبم فلَل ػبل 

شى ثیؼتن ؿذ وِ ّب دس لتَػؼِ اًَاع گلخبًِفشآیٌذ سؿذ ٍ ًوَ گیبُ تب هلشف ثَد. ّویي اهش هٌدش ثِ 

ّبی تَلیذ ػجضی ٍ كیفی ًـذ. اص خولِ هَاسدی وِ دس كٌؼت گلخبًِ ثذاى الجتِ هحذٍد ثِ گلخبًِ

 ّبی تَلیذ خلجه اؿبسُ وشد.ّبی تَلیذ گیبّبى صیٌتی ٍ گلخبًِتَاى ثِ گلخبًِپشداختِ ؿذُ اػت هی
 

 
 

ًجَد. ثٌبثشایي، اكلاحبت هتؼذدی دس ّب دس ثؼیبسی اص هَاسد پبػخگَی ًیبصّب تَػؼِ فیضیىی گلخبًِ

ػبصی هلشف اًشطی ٍ آة، همبٍهت ثشداسی، ثْیٌِّبی احذاث ٍ ثْشُّب ثشای وبّؾ ّضیٌِگلخبًِ

 ّبی وٌتشل هحیط گلخبًِ اًدبم گشفت.ػبصُ دس همبثل ؿشایط خَی ٍ ػبهبًِ

تَاى ثِ ذُ اػت هیّبیی وِ دس صهیٌِ وٌتشل خَدوبس هحیط گلخبًِ ثِ اًدبم سػیاص خولِ فٌبٍسی

 صیش اؿبسُ وشد: بیّػبهبًِ

 ّبی پبیؾ ٍ وٌتشل هحیط گلخبًِػبهبًِ

http://agrimechanization.com/
http://pardis.agrimechanization.com/
mailto:mbagherlak@agrimechanization.com
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 گیشی اص حؼگشّبی توبػی ٍ غیشتوبػیّبی تـخیق ثشٍص تٌؾ دس گیبُ ثب ثْشُػبهبًِ

 حشاستی  تلَیشثشداسیگیشی اصحؼگشّبی دهب، سطَثت ٍ تبثؾ یب حتی پبیؾ هحیط گلخبًِ ثب ثْشُ

 ّبی وٌتشلی ثشای تٌظین غلظت هَاد غزایی ػبهبًِ

 
 

ّبی اخیش پیـشفتی چـوگیش داؿتِ اػت. اص خولِ الجتِ، فٌبٍسی دس كٌؼت گلخبًِ دس طی ػبل

 تَاى ثِ ایي هَاسد اؿبسُ وشد:ّبی وبسثشدی ًَیي دس ایي صهیٌِ هیپظٍّؾ

 ّبثیٌی حولِ آفبت ٍ ثیوبسیّبیپیؾػبهبًِ

 ّبی سؿذ گیبّیی َّؿوٌذ ثش هجٌبی هذلّبی هتٌَع آثیبسػبهبًِ

 ای هحلَل گلخبًِتخویي ػولىشد ّبی ػبهبًِ

 ّبی تبهیي ًَس هلٌَػی ثشای افضایؾ ػولىشدػبهبًِ

 ّبی ػوَدیگلخبًِ

 ٍسی ّبی پیـشفتِ چٌذوـتی ٍ افضایؾ ثْشُػبهبًِ

 ّبی هذیشیت اًشطی دس گلخبًِػبهبًِ
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 های فضایی گلخانه

ّبی فضبیی ًیض ثبثی سا دس هشاوض تحمیمبتی َّا ٍ فضب ثبص وشدُ اػت. سٍی گلخبًِپظٍّؾ ثش 

TIME SCALEاتحبدیِ اسٍپب طشحی ثب ػٌَاى  0404ثطَسیىِ دس افك 
تؼشیف ؿذُ اػت وِ ثب  1

وٌؼشػیَهی هتـىل اص ّـت داًـگبُ ٍ هَػؼِ پظٍّـی اص ؿؾ وـَس اسٍپبیی )ؿبهل ًشٍط، ایشلٌذ، 

آلوبى ٍ ّلٌذ( ٍ ّیأت هـبٍسیي ػلوی اص وـَسّبی اهشیىب، وبًبدا، آلوبى، ًشٍط ٍ ػَئذ ایتبلیب، ثلظیه، 

 ثِ دًجبل تَلیذ گیبّبى خَساوی دس ایؼتگبُ فضبیی ّؼتٌذ.

، 0446هوىي اػت ایي ایذُ دس ًگبُ ًخؼت ثلٌذپشٍاصاًِ ٍ تخیلی ثِ ًظش ثشػذ؛ لیىي دس ػبل 

اتحبدیِ اسٍپب  0404ب هَفمیت آصهبیؾ ؿذُ اػت ٍ دس افك ث 3الوللیدس ایؼتگبُ فضبیی ثیي 0ایهحفظِ

ّبی پیؾ سٍػت، ػولی وشدى ایي سٍیب ثشای ػفشّبی فضبیی وِ ػفش ثِ وشات دیگش خض گضیٌِ

 . تٌبة ًبپزیش اػتاخ

 

                                                 
1- Technology and Innovation for development of Modular Equipment in Scalable Advanced Life support 

systems for space Explorations 

2- The European Modular Cultivation System (EMCS) 

3- International Space Station (ISS) 
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ای ثشخَسداس اػت. صیشا، دس ّبی حیبتی ٍ هدْض اص اّویت ٍیظُگًَِ گلخبًِپظٍّؾ ثش سٍی ایي

ػبصد. ؿتبة ثمل ثِ ػفش سػیذُ ٍ خزة آة ٍ هَاد غزایی سا دچبس هـىل هی خبسج اص خَ وشات،

ػبصی ثٌبثشایي، ثب ایدبد خشیبى گشیض اص هشوض، پذیذُ ثمل ثشای خزة آة ٍ هَاد هغزی دس گیبُ ؿجیِ

ثبؿذ وِ دس ّبی اخشای ایي طشح، حدن فضب ٍ هذلؼبصی سؿذ گیبُ هیگشدد.اص خولِ هحذٍدیتهی

 اهش دس داًـگبُ ٍاخٌیٌگي دس دػت پیگیشی اػت.حبل حبضش، ایي 

ّبی هتذاٍل، پیـشفتِ ٍ فَق پیـشفتِ دس صهیٌِ هٌْذػی ّب ٍ گضاسؽ اخوبلی اص پظٍّؾّوِ ایي هثبل

ّبی گلخبًِ ػوش ای ثِ هحیطگلخبًِ دس حبلی اػت وِ تغییش سٍیىشد وـبٍسصی اص وـت هضسػِ

اًذ ٍ هتَلیبى تَػؼِ ثیَػیؼتن اص ایي لبئلِ ػمت هبًذُهٌْذػیي هىبًیه  ثب ایي ٍخَد، صیبدی ًذاسد.

ّبی اسٍپبیی ٍ چیٌی تأهیي ّبی خَد سا اص ؿشوتّبی وٌتشل گلخبًِ اغلت تدْیضات ٍ ػبهبًِػبهبًِ

وٌٌذ ٍ ایي هَضَع دس داخل وـَس تَػط هتخللیٌی غیش اص هٌْذػیي هىبًیه ثیَػیؼتن پیگیشی هی

 ؿَد.هی

ّبی ثَهی ثتَاى ؿبّذ تَػؼِ ّبی وًٌَی ٍ تىیِ ثش داؿتِآیٌذُ، ثشسػی ووجَداهیذ اػت ثب ًگبّی ثِ 

 ّبیی هتٌبػت ثب ًیبص ثَهی وـَس ثبؿین.گلخبًِ
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Improvement in crop yield per liter using Measured Irrigation 

 
Dr Bernie Omodei 
Measured Irrigation 

5/50 Harvey Street East, Woodville Park SA 5011 

Mobile 0403 935277 

Email bomodei@measuredirrigation.com.au 
Measured Irrigation (MI) was invented by Dr Bernie Omodei in late 2010.Dr Omodei gave a presentation 

on MI at the International Symposium on Rainwater Harvesting in Addis Ababa, Ethiopia, June 2015. He 

was also a Keynote Speaker at the 4thInternational Conference on Agriculture and Horticulture in Beijing, 

13thto 15thJuly 2015. The title of his address is "Measured Irrigation - Improving the water-efficiency of 

irrigation by changing the irrigation paradigm". 

In October 2016, Bernie was invited to Kenyaby ICRAF (World Agroforestry Centre) to participate in a 

workshop in Machakos County to train farmers and extension workers in the use of MI.  

On 18 April 2017, Dr Omodei had a successful meeting with World Vision Australia. Following trials in 

Kenya, Dr Rob Kelly from World Vision circulated an article endorsing the DIY Solar Drip Irrigation 

Kit. The title of the article is “Game-changing technology for dryland farmers in eastern Kenya”. 

More information about MI is available from the website www.measuredirrigation.com.au. 

It is recommend that you watch the following video DIY Solar Drip Irrigation Kit and download the DIY 

Measured Irrigation Training Manual for Smallholders from the MI website. 

 

Summary 

A gravity feed pilot trial in Adelaide evaluated the crop yield per litre using Measured 

Irrigation (MI) scheduling compared with programmed irrigation scheduling as 

recommended by Amiran in Kenya. 
The results indicate that for medium soils MI scheduling may improve the yield per litre by 

more than 100%, and for sandy soils MI scheduling may improve the yield per litre by more 

than 400%. 

The results are for a preliminary trial only, and further independent trials are needed to more 

accurately estimate the improvement in crop yield per litre for various crops under 

various conditions. 

 

Introduction 

The dominant irrigation scheduling paradigm for controlling the volume of water 

emitted by a dripper is to control both the flow rate of the dripper and the duration of the 

irrigation event. MI provides a radically different irrigation scheduling paradigm whereby: 

(i) The application rate for each dripper (for example, liters per week) is controlled by 

controlling emitted volumes directly without needing to control the flow rate or the duration of 

the irrigation event. By replacing the control of 2 parameters (namely, flow rate and time) by 

one parameter (namely, volume), the control of the application rate for each dripper is 

independent of the head of water in the header tank for the gravity feed application. 

(ii) Temporal variations in the application rate for each dripper are controlled by the prevailing 

weather conditions: the application rate is directly proportional to the net evaporation rate 

(evaporation minus rainfall). 

 

Methodology 

A pilot trial was conducted on 4 garden beds in Adelaide from 7 November 2016 to 5 

February 2017. Each garden bed was approximately 2 m x 2 m with 4 driplines in each 

bed alternating between MI scheduling and Amiran programmed irrigation scheduling. 

Two beds used medium soil (70% loan, 30% compost) and the other two beds used 

mailto:bomodei@measuredirrigation.com.au
http://www.measuredirrigation.com.au/
https://www.youtube.com/watch?v=rVkkQvdJa4g
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sandy soil (70% sand, 20% loam, 10% compost). The drip line used throughout the trial 

was Netafim Landline 8 with 30 cm spacing between the drippers, and the spacing 

between the driplines was 50 cm. The water supply for all garden beds was a header 

tank with a constant 1.3 m head relative to the soil in the beds. 

 

MI scheduling 

For each garden bed a suitable evaporator was chosen with a surface are of at least 0.08 

m2 and one of the MI drippers was positioned so that it would drip water into the 

evaporator during the irrigation event. This dripper is called the control dripper. All 

drippers in the garden bed including the control dripper should be at approximately the 

same level. A level line was marked on the inside of the evaporator about 3 cm below 

the overflow level. The evaporator was filled with water to the level line. During the 

day the water level in the evaporator falls due to evaporation, and the water level rises 

when it rains. The irrigation is started at sunset each day provided that the water level in 

the evaporator is below the level line. The irrigation is stopped when the water level 

reaches the level line. 

 

 
Figure 1. One of the MI drippers drips water 

into the evaporator during the irrigation event. 

 
Figure 2. The volume of water emitted by a MI 

dripper is measured by collecting the emitted 

water in a measuring cup as shown. 

 

Adjusting the surface area of 

evaporation 

The amount of water that plants need 

depends upon many factors in addition to 

the weather (for example, type of plant, 

stage of growth, crop canopy, and soil 

type). To take account of these additional 

factors, a length of steel pipe is used to 

check the moisture level in the soil profile 

after irrigation. An angle grinder can be 

used to cut out some slots in the pipe so 

that soil inside the pipe can be inspected. 

Early in the morning after irrigation the 

night before, the steel pipe is hammered 

into the soil near a dripper. The pipe is 

then removed from the soil with the core 

sample inside the pipe. By checking the 

 
Figure 3. The surface area of evaporation may 

be reduced by placing full bottles of water in 

the evaporator. 
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moisture level in the core sample through the slots, one can decide whether the plants 

have been irrigated the night before with too much or too little water. It may be helpful 

to use the slots to remove a small sample of soil and to squeeze it between your fingers. 

If you decide that the plants have been given too much water, the water usage can be 

reduced by reducing the surface area of evaporation (for example, by placing full bottles 

of water in the evaporator). On the other hand, if you decide the plants have not been 

given enough water, then the surface area of evaporation needs to be increased. After 

irrigation and adjustments to the surface area over several days, the surface area or 

evaporation should stabilize at an appropriate level for the plants in the garden bed at 

their current stage of growth. 

 

 
Figure 4. The steel pipe is hammered 

into the soil near a dripper. 
 

Figure 5. Check the moisture level in the core. 

 

Amiran programmed irrigation scheduling 

Amiran is the major supplier of gravity feed drip irrigation kits to smallholders in 

Kenya. They publish separate instruction booklets for growing tomatoes, capsicums and 

cabbages (or kale). Each booklet provides an irrigation regime for heavy/medium soil or 

sandy soil, immediately after transplanting and 6 weeks after transplanting. The regime 

is summarized in the table below. 

 
Table 1. Amiran irrigation regime 

 
Growth Phase 1: after 

transplanting 

Growth Phase 2: 6 weeks after 

transplanting 

Heavy/medium soil 

Wait 6 days after transplanting, 

then two hours early in the 

morning every third day 

Two hours early in the morning 

every second day 

Sandy soil 

Wait two days after 

transplanting, then one hour 

early in the morning and one 

hour at noon every day 

Two hours early in the morning 

and two hours a noon every day 

 

On rainy days, the next scheduled irrigation is delayed by one day. 

The dripper on the drip line supplied by Amiran to smallholders is the Netafim Super 

Typhoon 12125 which has flow rate of 1.6 L/H with a head of 10 m, and the spacing 

between the drippers is 30 cm. The dripper on Netafim Landline 8 has a flow rate of 2.0 

L/H with a head of 10 m. Therefore, when following Amiran programmed irrigation 
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scheduling, an adjustment needs to be made to the irrigation times to take account of the 

slightly higher flow rate for Netafim Landline 8 compared with Netafim Super Typhoon 

12125. For example, one hour of irrigation with Super Typhoon 12125 is equivalent to 

48 minutes with Landline 8. It is assumed that the average head of water for Amiran 

irrigation in Kenya is the same as that used for the trial in Adelaide, namely, 1.3 m. 

When the head of water is 1.3 m, the Netafim Super Typhoon 12125 dripper has flow 

rate of 0.58 L/H and the Netafim Landline 8 dripper has a flow rate of 0.72 L/H. 

 

Results 

Each plant was planted as close as 

possible to a dripper. All the plants 

included in these results are listed below. 

 

Garden Bed 1: Sandy soil 

5 egg plants using MI scheduling and 5 

egg plants using Amiran scheduling 

Surface area of evaporation for Growth 

Phase 1: 0.62 m
2
 

Surface area of evaporation for Growth 

Phase 2: 0.62 m
2
 

 

Garden Bed 2: Medium soil 

10 sweet corn plants using MI scheduling 

and 10 sweet corn plants using Amiran scheduling 

Surface area of evaporation for Growth Phase 1: 0.43 m
2
 

Surface area of evaporation for Growth Phase 2: 0.52 m
2
 

 

 
Figure 7. Garden Bed 2 at the end of the trial on 

6 February after the yield had been harvested. 

 
Figure 8. Evaporator for Garden Bed 2 showing 

the control dripper and a surface area of 

evaporation of 0.52 m
2
. 

 

Garden Bed 3: Medium soil 

8 tomato plants using MI scheduling and 8 tomato plants using Amiran scheduling 

Surface area of evaporation for Growth Phase 1: 0.43 m
2
 

Surface area of evaporation for Growth Phase 2: 0.75 m
2
 

 

 
Figure 6. Garden Bed 1 at the end of the trial on 

6 February after some of the yield had been 

harvested. 
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Figure 9.Garden Bed 3 on 6 December during 

Growth Phase 1. 

 
Figure 10. Garden Bed 3 at the end of the 

trial on 6 February after most of the yield 

had been harvested. 

 

Garden Bed 4: Sandy soil 

7 capsicum plants using MI scheduling and 7 capsicum plants using Amiran scheduling 

1 tomato plant using MI scheduling and 1 tomato plant using Amiran scheduling 

1 egg plant using MI scheduling and 1 egg plant using Amiran scheduling 

Surface area of evaporation for Growth Phase 1: 0.62 m
2
 

Surface area of evaporation for Growth Phase 2: 0.62 m
2
 

 

Using visual inspection only throughout the 

growing period for all garden beds, there 

was no significant difference between the 

size of the plants irrigated by MI scheduling 

and the size of the plants irrigated by 

Amiran programmed irrigation scheduling. 

Using visual inspection only for all garden 

beds, there was no significant difference 

between the yield for plants irrigated by MI 

scheduling and the yield for plants irrigated 

by Amiran programmed irrigation 

scheduling. Hence the calculation of the 

percentage improvement in the yield per 

liter in Table 4 for MI scheduling compared with Amiran scheduling, assumes that the 

yield is the same. 

 
Table 2. Irrigation volumes per dripper for Growth Phase 1, 7 November to 13 December 

 Garden Bed 1 

Egg plant 

Sandy soil 

Garden Bed 2 

Sweet corn 

Medium soil 

Garden Bed 3 

Tomatoes 

Medium soil 

Garden Bed 4 

Capsicum 

Sandy soil 

Total liters per 

Amirandripper in Phase 1 

(33 days) 

29.9 9.6 10.2 30.5 

Total liters per MI dripper 

inPhase 1 (33 days) 

5.8 4.7 5.3 7.1 

Average liters per 

Amirandripper per day in 

Phase 1 

0.91 0.29 0.31 0.92 

Average liters per MI 

dripperper day in Phase 1 

0.18 0.14 0.16 0.22 

 

 
Figure 11. Garden Bed 4 at the end of the 

trial on 6 February after some of the yield 

had been harvested. 
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Table 3. Irrigation volumes per dripper for Growth Phase 2, 14 December to 5 February 

 Garden Bed 1 

Egg plant 

Sandy soil 

Garden Bed 2 

Sweet corn 

Medium soil 

Garden Bed 3 

Tomatoes 

Medium soil 

Garden Bed 4 

Capsicum 

Sandy soil 

Total liters per 

Amirandripper in 

Phase 2 (53 days) 

112.8 28.8 28.8 112.8 

Total liters per MI 

dripper inPhase 2 (53 

days) 

12.5 11.1 14.7 12.3 

Average liters per 

Amirandripper per 

day in Phase 2 

2.13 0.54 0.54 2.13 

Average liters per MI 

dripperper day in 

Phase 2 

0.24 0.21 0.28 0.23 

 
Table 4. Irrigation volumes per dripper for Growth Phases 1 and 2 combined, 7 November to 5 

February 

 Garden Bed 1 

Egg plant 

Sandy soil 

Garden Bed 2 

Sweet corn 

Medium soil 

Garden Bed 3 

Tomatoes 

Medium soil 

Garden Bed 4 

Capsicum 

Sandy soil 
Total liters per 

Amirandripper (86 days) 
142.7 38.4 39.0 143.3 

Total liters per MI 

dripper(86 days) 
18.4 15.8 20.0 19.4 

Average liters per 

Amirandripper per day 
1.66 0.45 0.45 1.67 

Average liters per MI 

dripperper day 
0.21 0.18 0.23 0.23 

Percentageimprovement in 

yield per liter using 

MIscheduling (assuming 

thatthe yield is the same) 

676% 143% 95% 639% 

 

Conclusion 

A gravity feed pilot trial in Adelaide evaluated the crop yield per liter using MI 

scheduling compared with programmed irrigation scheduling as recommended by 

Amiran. The results in Table 4 indicate that for medium soils MI scheduling may 

improve the yield per liter by more than 100%, and for sandy soils MI scheduling may 

improve the yield per liter by more than 400%. 

The Amiran irrigation regime uses approximately 4 times as much waterfor sandy soil 

compared with heavy/medium soil. The results in Table 4 indicate that the Amiran 

irrigation regime for sandy soil may be reduced significantly without compromising the 

crop yield. These results are for a preliminary trial only, and further independent trials 

are needed to more accurately estimate the improvement in crop yield per liter for 

various crops under various conditions. 

The improvement in crop yield per liter using MI scheduling is highly dependent upon 

the existing regime for irrigation scheduling. Independent trials are needed to compare 

the crop yield per liter for MI scheduling with the current best practice for irrigation 

scheduling for various crops in different regions of the world. 

The cost of increasing the crop yield per liter using MI scheduling is simply the cost of 

the evaporator and the steel pole. 
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Making precision agriculture available for all farmers (eFarmer) 
 

Natalie Utkina 

Sales and marketing manager at eFarmer 

Natalie@efarmer.mobi 

 

It’s becoming more and clearer that the future of farming is very technological. We will 

not be able to waste even a drop of water or a piece of arable land. That’s what we keep 

in mind at eFarmer when we create innovative solutions to help farmers increase yield, 

save time and resources, and automate the workflow. 

eFarmer B.V. was created in 2014 as a spin-off from one of the largest IT systems 

integration companies in Eastern Europe. So even though we are a young start-up, our 

IT developers and engineers have more than 10 years of experience in IT in the 

agricultural sector. 

Our goal is to make precision agriculture available for every farmer. In the past, the 

market was dominated by multinational companies offering expensive, complex 

products that only the biggest farms could afford. We want to ensure that small and 

medium farms have the ability to take full advantage of the new technological solutions 

too. 

In order to 

achieve this goal, 

we focus on 

creating products 

that are 

- Affordable 

- Easy-to-use 

- Upgradable 

How is eFarmer 

different from the 

rest of the 

solutions on the 

market? 

First, we apply 

new generation, 

cutting-edge 

microchip 

technology in our 

product. Second, 

customers do not 

need to buy a special display, they can turn their smartphone or tablet into a navigation 

system by downloading the eFarmer app. Third, we sell the equipment directly, without 

intermediaries and use only moderate margins so that we could create new and 

innovative products for farmers. 

Currently, the product portfolio consists of theeFarmer application, the FieldBee GPS-

RTK system and the newest addition, the automatic steering system. All these stand-

alone solutions can integrate into a single system. 

 

https://efarmer.mobi/
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eFarmer app - manage all field operation in one place   

The easiest way for the owners of small farms to start moving towards precision 

agriculture is to start with a simple solution, for example using their smartphone and 

revise applications made for farmers. It is also important to start with a technology that 

is upgradable in the future.  

The eFarmer appallow users to manage all field operations in one place. Users can  

● Add their own fields to the system by defining its boundaries on the map 

● Perform precise driving with tractor in 4 patterns 

● Work during the night and in low visibility 

● Avoid obstacles 

● Keep field scouting notes and pictures with geo-location 

● Save time on documentation by automatically saving data about materials used 

and creating reports  

Our team is continuously working on releasing updates for the software and adding new 

functionalities.  

 

FieldBee - the new generation of tractor navigation systems 

eFarmer has developed an easy-to-use, affordable RTK-GPS system, called FieldBee 

which is suitable for farms from the size of 10 hectares for all field operations. The 

system is installed on the roof of the tractor and wirelessly connects to the eFarmer 

application on the smart phone or tablet of the user.  

 

Accuracy 

eFarmer offers solutions with different levels of accuracy. The FieldBee antenna in 

itself provides sub-meter accuracy. Together with the RTK Bee Station it has a very 

high accuracy of 0-4 centimeter. 

Installation 

The FieldBee doesn’t require any complex installation. Users can simply put it on the 

roof of their machines and connect via Bluetooth to their smart phones or tablets. 

 

Transferable 

The system works on batteries so it is very easy to switch between machines without 

removing a huge number of cables. 

 

Upgradable 

Some customers need a lower level of accuracy; others cannot invest in the full system 

at once. The FieldBee is upgradable, the components can be purchased one-by-one and 

integrate into one system based on the farmers’ needs. Moreover, it has a built-in option 

for auto steering and implements.  

In accordance with our goal to create a system that helps has the potential to help every 

farmer, there are more ways to use the sFieldBee The users can decide which of the 

three modes of  FieldBee suits them best. 

https://play.google.com/store/apps/details?id=com.kmware.efarmer
http://fieldbee.com/
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Automatic Steering System with RTK Accuracy 

We have received many inquiries about the options for using our FieldBee RTK system 

with an automatic steering system so we decided to create our own solution.  

There are many automatic steering systems available on the market. The FieldBee 

system unique because: 

It provides RTK accuracy: The FieldBee RTK system provides 0-4 cm accuracy. The 

FieldBee sensor can be connected to a local NTRIP provider and can easily be moved 

from one tractor to another. Thus, the price for such accuracy can be as low as €600. 

It has built-in terrain compensation: The automatic steering controller comes with built-

in tilt compensation so there is no extra cost involved This feature improves accuracy, 

especially when working on hilly fields. 
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It works on a high number of tractor models: The assembly kit can be used for 1000 

tractor models and increases the quality and the accuracy of the system. There is a 

special adjustable kit for the rest of the models. 

Different installation modes are available: The customers can choose the installation 

mode they need: steer-ready, hydraulic and mechanical installation. 

It has a high quality: The same automatic steering components are used by Claas, 

Mueller-Electronics, Ag Leader, TeeJet and other precision farming technology 

providers. 

It’s easily interchangeable: Another positive feature of this system is that it is easily to 

move it from one tractor to another. Each tractor need a separate bracket but the rest of 

the system parts can be changed between tractors. 

Our goal is to help farmers with the adoption of new technologies so that farming 

families can continue their much-needed work. We are truly committed to this goal. So 

far, the eFarmer tractor navigation app that has been downloaded by more than 100,000 

farmers all around the world. Our FieldBee system is sold in 30 different countries. At 

the moment we are very excited to be able to finally collect pre-orders and schedule 

demonstration for our new automatic steering system. In the future, we plan to continue 

our mission to bring the newest technologies to the market and ensure that every farmer 

can benefit from these solutions. 
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فضاي سبز و داراي مجوز خدمات پيمانكاري در امور گلخانه، اصلاح باغ

عضو سازمان نظام مهندسي كشاورزي و منابع طبيعي استان همدان
مستقر در پارك علم و فناوري استان همدان
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اصلاح باغ در استان همدان•
اجراي آبياري قطره اي •
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